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In memory of Peter Nelson Campbell (1921-2005)

Peter Campbell was the first person to synthesize a protein using components of the cell rather than complete
cells. He was one of the group who first showed the importance of autoimmunity in human disease. Peter was
Head of the Biochemistry Department in the University of Leeds from 1967 until 1975. He was a founder of
the Federation of European Biochemical Societies (FEBS) and, among many international commitments,
chaired the Education Committee of the International Union of Biochemistry and Molecular Biology (IUB). A
great advocate of biochemistry teaching, he started the journal Biochemical Education. His books included
Biochemistry Illustrated, with Tony Smith. He was also one of the main driving forces behind the creation of
the first edition of the Oxford Dictionary of Biochemistry and Molecular Biology.






Preface

Preface to this edition

It is a decade since the first edition of the Oxford Dictionary of
Biochemistry and Molecular Biology. It was a remarkable work
of scholarship, arising from the work of journal editors and
scientific writers. Since then the landscape of biochemistry has
changed immeasurably. The genome sequences have laid out
the blueprints of whole organisms, especially Man. They have
revealed the diversity of gene expression, and the complex
systems by which cellular molecules organize themselves. The
molecular basis of many diseases has been revealed, and vital
cellular components discovered.

The literature is more diverse than ten years ago. The
identification of the genes has rushed ahead of the biochemical
characterization of their functions. Many protein and nucleic
acid factors have been discovered. While their functions are
incompletely understood, they are referred to by laboratory
shorthand abbreviations. These are well understood by the
investigators who work on them, but the mass of them becomes
very confusing to the student, or to those viewing biochemistry
from the outside. New methods of bioinformatics have been
developed to bridge the gap. Meanwhile the ‘-omics’ projects
have introduced new layers of complexity as we see the
interactions between macromolecules leading to new emergent
properties.

As predicted in the first edition, the influence of the Internet
has expanded. Instead of searching for information in libraries,
students now usually go first to a search engine. So, does such a
dictionary have a role in the age of Google? In fact it has gained
in sales and popularity. Evidently it fills a need for a source of
reliable information that is not always so easy to find.

A revised version of the dictionary, with some additions and
corrections was printed in 2000. At that time, the need for a
complete revision was apparent. The work continued with a
new team, recruited by the ever-enthusiastic Peter Campbell.
We deeply regret that he did not live to see the completion of
this task, having died on February 8th 2005 from
complications after an accident.

In order to keep the dictionary as a handy reference volume,
we have endeavoured to avoid it becoming much heavier. It is
only by being selective that there are only about 20% more
entries than the first edition. Most of the appendices have been
removed, or their useful parts transferred. The listed Nobel
prizewinners in biochemistry and molecular biology have been

omitted except for eponymous entries, when they have lent
their names to compounds or procedures. There has been a
judicious removal of some older terms, though we found that
surprisingly few have disappeared from the literature to such
an extent that they are obsolete.

The literature abounds with laboratory shorthand names,
database identifiers; TLA's (three-letter abbreviations) and
other acronyms are extremely common, and a notorious source
of ambiguity. We have cited these selectively, sometimes to
indicate that a word or phrase has two meanings in different
contexts. In the printed form we can show the full range of
printed characters — boldface, italic, sub- and superscripts,
Greek letters — that make up the syntax of many of the names,
and that are difficult to find with search engines.

The dictionary is not intended to be a nomenclature
document, and the terms that are in the entries are generally
those that are in common use. We continue the practice of
pointing the reader in the direction of recommended
terminology and nomenclature. Nomenclature rules are
applied less prescriptively these days; ‘recommended’ chemical
nomenclature has become ‘preferred’; ‘recommended names’
for enzymes have given way to ‘common names’.

A great many of the new entries, on inherited diseases and
much else besides are provided by Frank Vella, drawing on the
eclectic collection of topical papers that he assembled for his
columns in journals such as [IUBMB Life. The entries on
bioinformatics and genetics, which have assumed greater
importance in BMB over the past decade, have been bolstered
by the work of Terri Attwood and John Stirling. Finally it has
been a pleasure to work with John Daintith and Robert Hine of
Market House Books, whose expertise in chemistry and
biology meant that their assembly of the book was an expert
job.

The content of such a dictionary is necessarily selective. We
have tried to ensure that the entries in the dictionary reflect
current usage in biochemistry and molecular biology. As
always, we are grateful to readers who point out errors in the
present text.

Richard Cammack
March 2006



Preface to the revised first edition

It must be inevitable with any work of this nature that a
number of imperfections and errors occur. So the opportunity
provided by the need to reprint this dictionary has been taken
to effect some improvements within the limitation imposed by
retention of the original pagination. As well as the correction of
a variety of minor misprints and other minor defects, over four
hundred entries been either revised or completely rewritten,
and fifty or so new entries have been provided, some to remedy
deficiencies and others to provide additional terms that have
become of topical interest. To help make way for the new ones,
about half as many original entries have been deleted. In

Preface to the first edition

Nearly twenty years ago one of us (S. P. D., soon joined by
G. H. S.), began a distillation of the elements of biochemistry
into an alphabetical arrangement. The task was formidable and
eventually other editors were recruited, an editorial board was
established, and now the work is offered as the Oxford
Dictionary of Biochemistry and Molecular Biology. 1t is hoped
that the dictionary will serve the needs of the research
biochemist or molecular biologist, as well as teachers of the
subject and their students. In addition, it should prove of value
to practitioners of other fields of study or work seeking the
meaning of a biochemical term.

An important function of a dictionary is to provide guid-
ance on current usage in the field within its scope. The original
12-volume Oxford English Dictionary was compiled from about
five million slips of paper bearing sentences or phrases ex-
tracted by some thousands of ‘readers’ from classical works of
literature and those of the best contemporary authors. It was
thus firmly based on good usage. In scientific subjects, special-
ist terminology is often codified in sets of recommendations re-
garding nomenclature, meaning, abbreviations, symbols, and
so on. These have been agreed by international commissions
(e.g. those of The International Union of Pure and Applied
Chemistry and The International Union of Biochemistry and
Molecular Biology) as a means of preserving order and facili-
tating communication between scientists. We have striven to
conform as far as possible to the relevant international recom-
mendations, but in some cases, where usage so frequently di-
verges from a recommendation that adherence to it would seri-
ously detract from ease of use of the dictionary, we have kept to
the principle that the dictionary should reflect usage (see the
definitions of lexicographer). This does not extend, of course,
to cases where usage, however widespread, contradicts sound
scientific principles. The internationally agreed recommenda-
tion is always also listed. The various compilations of these rec-
ommendations that have been drawn upon are listed in Appen-
dix B, together with a number of other sources of information
on nomenclature.

Biochemistry is the discipline that embraces the study of the
structure and function of life-forms at the molecular level. Mo-
lecular biology is a closely related discipline that originates in
the study of DNA and its metabolism, and now embraces all
those investigations that exploit the technology that has re-
sulted from this work. Both disciplines aim to explain the be-
haviour of life-forms in molecular terms, and are so closely in-
terrelated that separation is barely possible. It is inevitable that
the content of this dictionary is to a degree arbitrary, but it is
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addition, Appendices B, C, and D have been
updated, and Appendix B has been expanded and provided
with all the relevant Internet addresses available at the time of
writing.

Valuable comments on the original edition by a number of
readers are gratefully acknowledged, and thanks are again due
to Dr. H. B. F. Dixon for advice on aspects of nomenclature as
well as to Oxford University Press and Market House Books
for their much appreciated cooperation.

September 1999 A.D.S.

hoped that all important aspects of these subjects have received
consideration. The compilers have attempted to offer a broad
coverage of terms encountered in the literature of biochemistry
and molecular biology by including an appreciable number
from cognate sciences. Although the compilation is designed
primarily to serve readers of contemporary material, the needs
of those who turn to older literature have also been borne in
mind. Some of the entries thus have a historical flavour, some
obsolete terms are included (e.g. zymase), and in some cases a
historical approach has been used as the best means of present-
ing an explanation of a term, as for example in the case of the
entry for gene. The value of a scientific dictionary is enhanced
by inclusion of contextual information as well as mere explana-
tions of meaning or terminology. This dictionary will be found
to have some of the attributes of an encyclopedia, although the
extent to which it veers in this direction has varied with the
whim of its compilers. It is our hope that in a single volume the
reader has easy access to basic definitions as well as a generous
helping of other information.

In the present-day world, we are assailed by floods of
‘information’. It has been suggested that the average weekday
edition of a newspaper of record (e.g. The New York Times)
provides more information than Shakespeare and his contem-
poraries would have acquired in a lifetime. With the availabil-
ity of much information through the Internet, it may be asked
whether a dictionary in paper form is actually necessary. In an-
swer, we note that the Internet can be slow, and is not readily
accessible in some parts of the world; the databases may be in-
adequate, and although usually very up-to-date, the high cost
of their maintenance restricts them to specialized knowledge in
a limited number of fields. Moreover, books have a quality of
their own, which is enabling them to maintain their popularity.
It appears that the increasing use of the Internet is actually par-
alleled by the rate of publication of printed dictionaries; in an
information-hungry age, there cannot be too many sources of
good-quality information.

We are deeply indebted to the Leverhulme Trust for the
award of an emeritus fellowship to one of us (A. D. S.), to Uni-
versity College London, which has provided us with friends
and expert colleagues, and to Dr O. Theodor Benfey, Dr Mary
Ellen Bowden, and Professor Arnold Thackray, The Beckman
Center for History of Chemistry, Chemical Heritage Founda-
tion, Philadelphia, and Dr John Edsall, Harvard University for
assistance with biographical data.

Particular thanks are due to Dr H. B. F. Dixon for much ad-
vice on nomenclature and related matters. Help on questions of



nomenclature from Dr G. P. Moss and Dr A. D. McNaught is
also acknowledged. We are grateful to Dr D. H. Jenkinson for
his help with the recommendations of the International Com-
mittee on Nomenclature in Pharmacology. We are also grateful
for the valuable advice of Professor K. W. Taylor and Dr J. L.
Crammer, on clinical topics, and Professor M. C. W. Evans, on
plant biochemistry, and to Dr Margaret McKenzie, for reading
the proofs.

During the earlier stages of the project, Mrs S. Gove gave
much valuable assistance and Miss A. Straker was most helpful
in suggesting terms for inclusion. We also wish to thank all
those other friends and colleagues, in addition to those sep-
arately listed, who have unstintingly given us help and advice.

We are pleased to acknowledge the collaboration and
material support given to us by Oxford University Press. We
also acknowledge the very friendly cooperation of Market
House Books, especially the patience and good humour of

Note on proprietary status

Dr John Daintith through all the complications of the produc-
tion. The copy editors, Robert Hine and Jane Cavell, made a
number of helpful suggestions.

The compilers offer no apology for their failure to include
many deserving terms in the dictionary, but would be pleased
to have their attention drawn to errors and to receive sugges-
tions for additional entries in any future edition.

January 1997
A. D. Smith, S. P. Datta, G. H. Smith, P. N. Campbell, R.
Bentley, H. A. McKenzie

This whole book is but a draught—nay, but the draught of
a draught. Oh, Time, Strength, Cash, and Patience.

Herman Melville (1851) Moby Dick, or The Whale
(ed. T. Tanner, 1988, p. 147, Oxford University Press).

This dictionary includes some words which are, or are asserted to be, proprietary names or trade marks. Their inclusion
does not imply that they have acquired for legal purposes a non-proprietary or general significance, nor is any other
judgement implied concerning their legal status. In cases where the editor has some evidence that a word is used as a
proprietary name or trade mark this is indicated by the designation proprietary name, but no judgement concerning the

legal status of such words is made or implied thereby.






Guide to the Dictionary

1. Alphabetical order

1.1 Main order of headwords

Alphabetical order is determined on a letter-by-letter basis, not
word by word; spaces are disregarded:

acid

acid anhydride

acid-base balance

acid-base catalysis

acid dissociation constant

acid dye

acidemia

1.2 Nonalphabetic characters

Numbers, hyphens, primes, and subscript/superscript text are
ignored for the purpose of indexing; an example is the
following sequence of entries:

FSH-RH

F1 sphere

F’ strain

F-type pentose phosphate pathway
ftz

1.3 Locants and modifiers

In chemical names, any locants and other hyphenated
modifiers such as cis-, trans-, p-, and alphabetic Greek
characters are not used to determine primary alphabetical
order; hence the following entries all appear under the letter A:

N-acetylgalactosamine

p-aminobenzoic acid

y-aminobutyrate shunt

6-aminohexanoic acid
However, the unhyphenated letters ‘¢’ in ‘¢DNA’ and ‘d’ in
‘dCTP’, for example, are treated as integral parts of the word and
are used to determine alphabetical order.

1.4 Secondary order involving locants

When such modifiers constitute the only difference between
two headwords, they determine the alphabetical order of the
entries:

benzodiazepine encephalitis
o-benzoquinone 3’-end
p-benzoquinone 5-end
benzoyl end+

1.5 Format differences in headwords

The order for entries where the headword is identical except for
format is
b, b, b-, b-, -b, -b, B, B, B-, B-, -B, -B

1.6 Subscripts and superscripts

Single letters with subscripts or superscripts are treated as
single letters for the purposes of indexing, so entries for ke and
K., will both be found in the list of single-letter entries
at the beginning of the letter K. The primary order of these
single-letter entries is determined by their format (see section
1.5); where there is more than one entry with a given format
(e.g. italic, lower case k), these are arranged by alphabetical
order of their subscripts/superscripts.

1.7 Greek letters

*  Where Greek letters form part of a chemical name, they are
not used to determine alphabetical order (see section 1.3).
Otherwise they are written out in full in the headword, e.g.
nu body, beta strand.

e The names of the letters of the Greek alphabet, together
with their English transliterations used in etymologies, are
listed in Appendix A. The meanings assigned to Greek
alphabetic characters used as symbols are also given in
Appendix A.

¢ Greek characters are set in italic type when the character
represents a variable or locant and in roman type when it
represents a unit or subtype e.g. of a protein or particle.
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2. Format of entries

2.1 Summary of typefaces

* The following distinguishing typefaces are employed
in addition to the text light serif typeface used for definitions:

large bold sans serif headwords

text bold serif alternative terms for and variant
spellings of headwords; hidden

entries; run-ons

text bold sans serif cross-references

text italic serif usage notes and field labels;
parts of speech; foreign language
terms (including scientific and
medical Latin); symbols for
physical quantities and funda-
mental physical constants; ster-
eochemical prefixes and alpha-
betical locants

2.2 Headwords

¢ For each entry, the headword is in bold, sans serif type.

e Upper-case (capital) initial letters are used only for proper
names (or terms derived from them) and for proprietary
names. Abbreviations and symbols are printed in upper
and/or lower case as appropriate.

e If a term would normally be set in bold type, this is
indicated in the entry:

B symbol for 1 Napierian absorbance (see absorbance).
2 magnetic flux density (bold italic).

*  Where the same basic term is used in different typefaces,
such as roman/italic, or upper case/lower case, or as a prefix
or suffix, each usage is given as a separate headword. For
example, h, h, H, and H each have a separate entry.

* The order in which such entries are given is listed in section
1.5.

2.3 Alternative terms and variant spellings

2.3.1 Choice of headword

Where alternative terms for a headword, or variant spellings of
it, exist (see section 1.3), the headword selected for the main
entry is generally the recommended or preferred term, or the
one judged to be the commonest. Exceptions to this
generalization are those instances where the name of a Greek
alphabetic character is written out for convenience of indexing:

beta globulin or 8 globulin....

2.3.2 General
e Any alternative terms and alternative spellings are listed
following the headword in bold, serif type:

retrovirus or ribodeoxyvirus or RNA-DNA virus any
virus belonging to the family Retroviridae....
* Notes regarding the usage of these alternatives may be given
in brackets and in italics; for example

DNA glycosylase or (sometimes) DNA glycosidase any
of a group of enzymes....

bacteremia or (esp. Brit.) bacteraemia the presence of
live bacteria in the blood.

bilirubin or (formerly) bilirubin IXa the recommended
trivial name for the linear tetrapyrrole....

These alternative terms and spellings also appear as entries
in the alphabetical sequence, with a cross-reference to the
main entry where the term is defined, unless the variant
would appear close to the main entry. Additional
information is given where appropriate:

demoxytocin an alternative name for deaminooxytocin.

fructose-1,6-diphosphatase a former name for fructose-
bisphosphatase.

lipide a variant spelling of lipid.

molecular exclusion chromatography « less common
name for gel-permeation chromatography.

oleomargarine an alternative name (esp. US) for mar-
garine.

penatin an obsolete name for glucose oxidase.

2.3.3 Chemical names

¢ Synonyms may be given following the headword, in the
order: other trivial names (if any); the semi-systematic or
semi-trivial name(s); older systematic name in style, if still in
widespread use; the systematic name in currently
recommended style.

e The headword used to represent a chemical compound that
can exist in ionized form(s) is in most cases the name of its
physiologically predominant form. So, for example, an
entry is headed ‘succinate’ rather that ‘succinic acid’.

2.3.4 Enzyme names

Alternative names may be listed following the headword,
which is normally the recommended name; otherwise
alternative names include the recommended name (if the
headword is the common name), the systematic name, and
other names. The EC number is also given.

2.4 Multiple definitions

* Where a term has more than one meaning, the different
senses are numbered with bold Arabic numerals.

blockade 1 (in pharmacology) the saturation of a spe-
cific type of receptor with an antagonist to its normal
agonist. 2 (in immunology) the overloading or satura-
tion of the reticuloendothelial system with inert particles,
such as carbon particles. 3 to impose any such block-
ade.
e The order of the numbered entries is generally determined
by their biochemical significance.

¢ The different senses may be further subdivided into def. 1a,
def. 1b, etc.

di+ comb. form 1 (in chemical nomenclature) (distinguish
from bis+ (def. 2)) a indicating the presence in a mol-
ecule of two identical unsubstituted groups, e.g. diethyl-
sulfide, 1,3-dihydroxyacetone. b indicating the pres-
ence in a molecule of two identical inorganic oxoacid
residues in anhydride linkage, e.g. adenosine 5’-diphos-
phate. 2 or bis+ (def. 1) denoting two, twofold, twice,
doubled.



Homographs are not distinguished.

2.5 Hidden entries

Hidden entries are terms that are not defined at their normal
headword position. Instead, they are treated (implicitly or
explicitly) at some other headword. They are set in bold serif
type. In the following example, ‘bentonite flocculation test’ is
the hidden entry:

bentonite a colloidal, native hydrated aluminium sili-
cate clay consisting principally of montmorillonite, a
complex aluminosilicate, Al,054Si0,-H,0, which has
marked adsorptive properties. It is used as an inhibitor
of nucleases and also in the bentonite flocculation test, a
passive agglutination test in which antigen-coated ben-
tonite particles are used to detect specific antibody.

2.6 Other information

2.6.1 Plurals

The plural form (or forms) of a headword is (are) given in
parenthesis following the headword if its formation is non-
standard, e.g. for Latin headwords, or where there is more than
one form of the plural.

medulla (p/. medullas or medullae) the innermost part of
an organ, tissue, or structure; marrow, pith. —
medullary adj.

2.6.2 Affixes and combining forms

In common with other dictionaries, this Dictionary lists and
defines many word elements that are used to compose terms
or to modify existing terms. These are either combining
forms (which are derived from parent words) or affixes
(infixes, prefixes, and suffixes, none of which have parents).
The usual lexicographical convention is to add a hyphen to
suffixes and combining forms when listing them as
headwords, although generally the hyphen is omitted in for-
mation of composite terms. However, chemical and bio-
chemical terminology also includes a considerable number
of specialized affixes that retain the hyphen in the formation
of composite terms (e.g. ‘meso-" in ‘meso-cystine’).
In order to make an explicit distinction between these
alternatives, this Dictionary departs from the common
convention by adding a hyphen to an affix in a headword
only when a linking hyphen is retained in a combination:
meso- abbr.: ms-; prefix (in chemical nomenclature) des-
ignating a substance whose individual molecules con-
tain....
By contrast, combining forms (e.g., ‘meso’ in ‘mesoderm’)
together with affixes producing unhyphenated composite
terms, are listed with an added plus sign, placed after and/or
before the word-element as appropriate:

meso+ or (sometimes before a vowel) mes+ comb. form
denoting middle, or intermediate.

+agogue or (US) +agog suffix denoting an agent that
elicits or enhances the secretion of....

2.6.3 Abbreviations and symbols

Where a term may be abbreviated or indicated with a
symbol, this is noted after the headword.

xiii

Guide to the Dictionary

nuclear magnetic resonance abbr.. NMR or nmr; the
phenomenon that occurs when atomic nuclei....
electric potential or potential symbol: V or @; the work
done in bringing unit electric charge....
The distinction between an abbreviation and a symbol is a
little blurred, since some abbreviations (e.g. 1g) also may be
used as symbols. In general, the term ‘symbol’ is used here
for

units and their decimal prefixes (e.g. m, mol; u, M)
physical quantities and constants (e.g. a, H; k, R)
mathematical functions (e.g. exp, In)

chemical elements (e.g. K, Mg)

groups of letters that can be used in place of a chemical
group or compound in an equation or formula (e.g.
CoA, Me)

recommended abbreviations for nucleotides, bases, or
amino acids.

The symbols for SI base and derived units and their decimal
prefixes are mandatory; all other symbols are
recommendations of IUBMB or TUPAC. In conformity
with these recommendations, symbols for physical
quantities and fundamental physical constants are printed
in a sloping (italic) typeface.
No distinction is made between acronyms, contractions,
abbreviations, etc. All are classed as abbreviations.
Abbreviations formed from the initial letters of two or more
words are printed without periods (full-stops), in line with
contemporary practice, but abbreviations that are
shortened forms of single words have a terminal period.

In addition to recommended abbreviations, the Dictionary
lists a selection of others commonly encountered in the
scientific literature.

2.6.4 Derived terms

Derived terms not meriting separate definition are listed at
the end of the entry for the parent term, preceded by a bold
em dash and followed by an abbreviation indicating the
part of speech.

bactericide or bacteriocide any agent (biological, chemi-

cal, or physical) that destroys bacteria. —bactericidal
or bacteriocidal adj.

2.6.5 Etymology

Generally, the derivation of words is not explained in
entries. The exceptions are for eponymous terms and other
entries of particular etymological interest.

The etymology is given within square brackets at the end of
the entry.
angstrom or :&ngstrom symbol: A; a unit of length equal
to 10719 metres. ... [After Anders Jonas Angstréom
(1814-74), Swedish physicist noted for his work on
spectroscopy.]

Greek elements of etymologies are transliterated:

chirality topological handedness; the property of non-
identity of an object with its mirror image. ... [From
Greek kheir, hand.]

2.6.6 Usage

e The field within which the term is used may be specified in
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italics and in parenthesis before the definition.

malonyl 1 (in biochemistry) the univalent acyl group,
HOOC-CH,-CO-, derived from malonic acid by loss
of one hydroxyl group. 2 (in chemistry) the bivalent
acyl group, -CO-CH,—CO-, derived from malonic acid
by loss of both hydroxyl groups.

¢ Notes may also be given regarding the use of alternative
terms and variant spellings: see section 2.3.2.

2.7 Cross-references

2.7.1 Format
* Cross-references are set in bold sans serif type, e.g. thio-
uridine.

*  Where a cross-reference refers to only one sense of a word
with multiple definitions, this is indicated as in the following
example:

siderophage an alternative name for siderophore (def. 1).

2.1.2 Types of cross-reference

e There are cross-references from a variant spelling, or a less
commonly used term, etc., to the entry where the term is
defined. For examples, see section 2.3.2.

* Some cross-references are to related entries giving more
information. These may be either embedded in the text:

octulose any ketose having a chain of eight carbon
atoms in the molecule.
or listed at the end of the entry:

vacuum evaporation a technique for .... See also shadow
casting.

e Cross-references may also be used to draw attention to
contrasting terms:

heterochromatin ... Compare euchromatin.

or to pairs of easily confused terms:

prolidase another name for X-Pro dipeptidase. Distinguish
from prolinase.

prolinase the recommended name for Pro-X dipeptidase.
Distinguish from prolidase.

3. Abbreviations

abbr. abbreviation

adj. adjective

ady. adverb

Brit. British

comb. form combining form (see section 2.6.2)
3-D three-dimensional

def. definition

e.g. [Latin, exempli gratia] for example
esp. especially

ete. eteetera

Fr. French

ie. [Latin, id est] that is

max. maximum

n. noun

pl. plural

sing. singular

Sp. or spp. species (singular and plural respectively)
UsS United States

vb. verb

Other abbreviations are defined in the text itself.

4. Other conventions

4.1 Spelling and hyphenation

4.1.1 Spelling

e For chemical and biochemical terms, recommended
international usage is followed; thus, for example, ‘heme’ is
used rather than ‘haem’, ‘estrogen’ rather than ‘oestrogen’,
‘sulfur’ rather than ‘sulphur’, and ‘oxytocin’ rather than
‘ocytocin’. All variants are listed as headwords, however,
with cross-references to the corresponding main entries.

¢ For common terms, e.g. ‘colour’, British spelling is used.

4.1.2 Hyphenation
e Hyphens are used attributively:
“T cell’ but “T-cell receptor’
‘amino acid’ but ‘amino-acid residues’
e This also applies to enzyme names; thus for example, there
is no hyphen following the ‘glucose’ in ‘glucose 6-
phosphate’, but where this substrate forms part of an

enzyme name, it is hyphenated, e.g. in ‘glucose-6-
phosphatase’ or ‘glucose-6-phosphate isomerase’.

4.2 Nomenclature

In most cases, headwords conform with the
recommendations of the various nomenclature bodies of
IUB, IUBMB, and TUPAC. The phrase ‘not recommended’
has been used to indicate that certain forms are not the
recommendation of one of these nomenclature bodies.

4.2.1 Drug names

The recommended international nonproprietary names are
used (International nonproprietary names (INN) for
pharmaceutical substances. World Health Organization,
Geneva, 1992); hence, for example, main entries are found
under epinephrine and norepinephrine rather than under
adrenaline and noradrenaline.

4.2.2 Proprietary names

A few commonly used proprietary names are included; these
may be listed at the end of an entry if considered to be of
particular interest, especially to non-scientists:

acetaminophen or paracetamol ... Proprietary names:
Tylenol, Panadol. It inhibits ....

or may be the main headword:
Sephadex.
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4.2.3 Other substances

The main entry is under the name used most widely in the
scientific literature. Where this is not the recommended name, a
cross-reference is given from the recommended name to the
main entry. For example, the name ‘follicle-stimulating
hormone (FSH)” is widely employed instead of the
recommended name ‘follitropin’, hence the former name has
been used as the main headword. In such cases there is a cross-
reference from the recommended name back to the entry where
the substance is defined:

follitropin the recommended name for follicle-stimulating
hormone.

4.3 Representation of chemical structures

4.3.1 Typeset formulae

In conformity with IUPAC nomenclature recommendations
for typeset chemical formulae, parentheses (round brackets)
indicate a side chain:

CH;-CH(NH,)-COOH,
HO-C(CH,-CO0O"),-COO-

and square brackets indicate a condensed chain:
CH;-[CH,]g-COOH

4.3.2 Carbohydrates

e The cyclic forms of monosaccharides are depicted by
Haworth representations as are some other compounds; for
clarity, the carbon atoms of the heterocyclic ring, and their
attached hydrogen atoms, are not shown. See the Haworth
representation entry for more detail.

Where an abbreviated terminology is included for
oligosaccharide chains, the extended or condensed forms
described in the publication entitled Nomenclature of
carbohydrates (recommendations 1996)) are variously used.

Wherever possible, structure diagrams show absolute
configurations.

4.4 Periodic table of the elements

The group numbers used in the text are those of the 18-
column format of the table given in the 1990 edition of the
TUPAC ‘Red Book’. The correspondence between this and
other versions of the table is described in the periodic table
entry and shown below the table displayed on the
endpapers.
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4.5 Amino-acid sequences

* For peptide sequences of up to 15 amino-acid residues, the
three-letter code is used; longer sequences are given in the

one-letter code.
Motifs are given in the one-letter code.

The full sequences of many proteins can be found in protein
sequence databases, and database codes are given to
facilitate access to these. The database codes relate to a
number of different databases. The style of the code gives an
indication of the database from which the data originate,
but if the user does not recognize the code, it is necessary to
search for it in a composite database that integrates data
from all the major databases.

4.6 Genes

The accepted format of gene names (i.e., whether lower case
or upper case or a mixture) varies between different
organisms. Where an entry covers genes from various
species, the convention for human genes is generally
followed in the headword, i.e. all letters are given in upper
case, e.g. ‘JUN’.

However, when an entry refers only to a gene from a
specified organism, the accepted convention for that
organism is followed.

4.7 Names of organisms

Where a binomial Latin name is repeated within an entry,
the genus name is abbreviated after the first occurrence of
the name; for example, the full form ‘Escherichia coli’ is
used when first mentioned in any entry, but subsequent
references to this organism in the same entry are
abbreviated to ‘E. coli’.

5. Appendices

Two appendices have been included after the main alphabetical
text:

Appendix A — The Greek alphabet and Greek characters
used as symbols

Appendix B — Sequence-rule priorities of some common
ligands in molecular entities.






Aa

a 1 abbr. for adsorbed. 2 symbol for atto+ (SI prefix denoting 10-'%).
3 axial. 4 year.

a’ symbol for pseudoaxial.

a symbol for 1 absorption coefficient. 2 acceleration (in vector equa-
tions it is printed in bold italic (a)). 3 activity (def. 3). 4 van der
Waals coefficient. 5 as subscript, denotes affinity.

ao symbol for Bohr radius.

A symbol for 1 acid-catalysed (of a reaction mechanism). 2 a residue
of the e-amino acid L-alanine (alternative to Ala). 3 a residue of the
base adenine in a nucleic-acid sequence. 4 a residue of the ribonu-
cleoside adenosine (alternative to Ado). 5 uronic acid. 6 ampere.

A symbol for 1 absorbance. 2 activity (def. 2). 3 affinity. 4 Helmholtz
function. 5 mass number/nucleon number.

A, symbol for relative atomic mass.

A symbol for area.

[Alo.5 or [Aly, symbol (in enzyme kinetics) for the value of the concen-
tration of a substrate, A, in mol dm3, at which the velocity of the
reaction, v, is half the maximum velocity, V; i.e. when v = 0.5V

[Also symbol for the molar concentration of an agonist that produces
50% of the maximal possible effect of that agonist. Other percent-
age values ([Alg, [Also, etc.) can be specified. The action of the ago-
nist may be stimulatory or inhibitory. Compare ECgy.

2’-5’'A symbol for any member of a series of oligonucleotides of the
general formula p, A[2'p5’A],, where p and A are phosphoric and
adenosine residues, respectively, and a and n are small integers (¢ =
1,2, or 3 and n commonly = 2, 3, or 4). Potent inhibitors of protein
biosynthesis in vivo and in vitro, they are believed to mediate the ac-
tion of interferon on virus-induced cells.

A23187 or calcimycin a toxic and weakly antibiotic substance iso-
lated from cultures of Streptomyces chartreusensis. It is a lipophilic
523 Da monocarboxylic acid of complex structure, two molecules
of which form stable lipid-soluble complexes at pH 7.4 with one
atom of certain divalent metal cations, especially Mn?*, Ca”*, and
Mg?*; monovalent cations are bound only weakly. It also forms
lipid-soluble complexes with certain amino acids. It is used experi-
mentally as a calcium ionophore.

A symbol for dngstrém (unit of length equal to 10710 m).

aa 1 symbol for an unknown or unspecified aminoacyl group when
acting as a substituent on a base or internal sugar in a (poly)nu-
cleotide. 2 abbr. for amino acid.

AA (formerly) symbol for an unknown or unspecified amino-acid
residue. See Xaa.

AAA 1 a codon in mRNA for L-lysine. 2 abbr. for ATPase associated
with varied activities. See AAA protease.

AAA protease abbr. for ATPase associated with varied activities;
any member of a family of conserved ATP-dependent proteases
that mediate degradation of nonintegrated membrane proteins in
bacteria, mitochondria, and chloroplasts. They form large com-
plexes composed of identical or homologous subunits. Each sub-
unit contains two transmembrane segments, an ATP-binding do-
main, and a metal-dependent catalytic domain. Mitochondria
contain a matrix-facing AAA protease (m-AAA protease) and an

intermembrane space-facing AAA protease (i-AAA protease). The
m-AAA protease is regulated by prohibitins. Paraplegin belongs to
the AAA protease family.

AAC a codon in mRNA for L-asparagine.

Aad symbol for a residue of the o-amino acid L-o-aminoadipic acid,
L-2-aminohexanedioic acid.

BAad symbol for a residue of the f-amino acid L-f-aminoadipic acid,
L-3-aminohexanedioic acid.

AAG a codon in mRNA for L-lysine.

A antigen the antigen defining the A blood group. See also blood-
group substance, ABH antigens.

aardvark a Dictyostelium orthologue of B-catenin with cytoskeletal
and signal transduction roles. See catenin.

Aarskog-Scott syndrome or Aarskog syndrome or faciogenital
dysplasia an extremely rare genetically heterogeneous developmen-
tal disorder in which individuals have widely spaced eyes, antev-
erted nostrils, a broad upper lip and a ‘saddlebag’ or ‘shawl scro-
tum’. The X-linked form has been ascribed to mutations in the FGD1
gene. [After Dagfinn Aarskog (1928- ), Norwegian paediatrician,
and Charles I. Scott Jr (1934—), US paediatrician.]

AAT abbr. for amino acid transporter.

AatIl a type 2 restriction endonuclease; recognition sequence:
GACGTTC.

AAU a codon in mRNA for L-asparagine.

Ab abbr. for antibody.

abamectin or avermectin B, a metabolite of Streptomyces avermitilis
used as an acaricide, insecticide, and a veterinary anthelmintic.

A-band an anisotropic band in a sarcomere.

Abbe refractometer a refractometer in which the critical angle for
total reflection at the interface of a film of liquid between two simi-
lar glass prisms is used in determining the refractive index of the liq-
uid. [After Ernst Abbe (1840-1905), German physicist famous for
his researches in optics.]

ABC abbr. for 1 antigen-binding capacity. 2 ATP-binding cassette
(see ABC transporter).

ABC model a model for specification of floral organs especially in
Arabidopsis thaliana. 1t views the floral primordium as comprising
four whorls whose developmental fate is determined by the concen-
tric and combinatorial activity of three classes of gene, denoted A,
B, and C, which encode transcription factors. Class A determines
the fate of whorls 1 and 2 (sepals and petals, respectively) and re-
quires the APETALA?2 gene (AP2); class B determines whorls 2 and
3 (petals and stamens, respectively) and requires the PISTILLATA
(PI) and APETALA3 (AP3) genes; class C determines whorl 4
(carpels) and requires the AGAMOUS gene (AG). These genes are
described as ‘homeotic’ even though they encode transcription fac-
tors that contain a MADS box instead of homeobox domains. Homo-
logues of these genes occur in other plants.

ABCR abbr. for ATP-binding cassette transporter retina; other name:
rim protein. A protein found in the disc membrane of the outer seg-
ment of photoreceptor cells of the retina. It consists of 2273 amino
acids, and is presumed to function in the transport of retinoids.
Mutations in the ABCR gene, at 1p21-p23, are associated with
Stargardt and age-related macular dystrophies. See Stargardt macu-
lar dystrophy.

ABC transporter a membrane transport protein having the ABC
molecular domain, named after ATP-binding cassette, characteris-
tic of all members of a large superfamily of membrane transport
proteins that hydrolyse ATP and transfer a diverse array of small
molecules across membranes. See also CFTR, MDR protein, sugar trans-
porter.

ABC transporter retina sce ABCR; see also Stargardt macular dystro-
phy.

abductin an insoluble, rubber-like protein from the internal triangu-
lar hinge ligament of scallops.

Abe symbol for abequose.

abequose symbol. Abe; 3,6-dideoxy-D-xylo-hexose; 3,6-dideoxy-D-



abetalipoproteinemia

galactose; a deoxysugar that occurs, e.g., in O-specific chains of
lipopolysaccharides in certain serotypes of Salmonella. For the L
enantiomer see colitose.

abetalipoproteinemia or ( Brit. ) abetalipoproteinaemia an autoso-
mal recessive disorder in which plasma lipoproteins lack apolipopro-
tein B. There is defective assembly and secretion both of chylomi-
crons in intestinal mucosa and of very-low-density lipoproteins in
the liver. The cause is a deficiency of the 88 kDa subunit of microso-
mal triglyceride transfer protein.

ABH antigens one of the systems of blood group antigens having de-
terminants associated with oligosaccharide structures. It is the basis
of the ABO system, which was the first human blood group antigen
system to be detected, by Austrian-born US pathologist Karl Land-
steiner (1868-1943) in 1901, and it remains the most important in
blood transfusion. Individuals having neither A nor B antigen ex-
press the H antigen, the product of an independent gene belonging
to the Hh system. Antigens of the ABH system are oligosaccharide
chains, in the erythrocyte carried on band 3 (the anion transporter)
and band 4.5 (the glucose transporter), or on ceramide. A highly
branched N-glycan, consisting of a trimannosyl-di-N-acetyl-chito-
biosyl core with Gal(f1-4)GIcNAc(f1-3) repeats, forms the basis of
ABH antigens. The H determinant is the precursor; antigen A is
formed by addition of N-acetyl-D-galactosamine by fucosylgalac-
tose a-N-acetylgalactosaminyltransferase (EC 2.4.1.40); antigen B
is formed by addition of D-galactose by fucosylglycoprotein 3-o-
galactosyltransferase (EC 2.4.1.37). The terminal sugar residues of
importance are: H determinant, Fuc(er1-2)Galp-R; A determinant,
GalNAc(a1-3)(Fucarl-2)Galp-R; B determinant, Gal(e1-3)
(Fucerl-2)Galf-R. The enzyme responsible for adding the terminal
fucosyl residue of the H determinant is galactoside 2-o-L-fucosyl-
transferase (EC 2.4.1.69). See also A-transferase, B-transferase.

abietic acid a plant terpene acid present in the nonvolatile residue
of pine oil.

ab initio Latin from first principles; literally it means ‘from the be-
ginning’.

ab initio gene prediction the prediction of genes in uncharacter-
ized nucleotide sequences using only characteristics of the sequence
(codon usage, compositional bias, etc.) — that is, without direct ref-
erence to other sequences.

ab initio protein structure prediction the prediction of the
structure of proteins using only properties of the amino-acid se-
quence (solvation potentials, secondary structure propensities, etc.)
— that is, without direct reference to the structure of known homo-
logues.

abiogenesis or spontaneous generation the discredited doctrine that
living organisms can arise from nonliving materials under current
conditions. Compare biogenesis (def. 2).

abiotic characterized by the absence of life.

abl an oncogene from murine Abelson leukemia virus. The human
equivalent is ABL (locus at 9q34), which encodes a tyrosine protein
kinase. In humans, inappropriate activation of ABL occurs via a
reciprocal translocation between chromosomes 9 and 22 in which
ABL is joined at the breakpoint cluster region (bcr) of the p/i/ gene on
chromosome 22(ql1), resulting in an altered chromosome 22, re-
ferred to as the Philadelphia chromosome (P4’ ). The protein product
of the spliced genes in the Ph! chromosome is a molecule of 210
kDa, which has increased tyrosine kinase activity. The Ph! chromo-
some occurs in most patients with chronic myelogenous leukemia.
c-Abl can potentially regulate cell growth and may participate in
growth regulation at multiple cellular locations, interacting with
different cell components. It contains SH2 and SH3 domains (see
SH domains) and also domains involved in binding to F-actin and
DNA, and occurs in both cytoplasmic and nuclear locations. Its
DNA-binding activity appears to be cell-cycle-regulated by Cdc2-
mediated phosphorylation; it binds the retinoblastoma protein indi-
cating involvement in transcriptional regulation.

ablation 1 (in surgery) the removal or destruction of tissue by a sur-
gical procedure. 2 (in genetics) a technique for the removal of a tis-
sue or a particular cell type during development. It depends on the
tissue-specific expression of a toxin gene such as diphtheria A
(dipA) in a transgenic organism.

abscissa

ABM abbr. for 2-aminobenzyloxymethyl, a group used for derivatiz-
ing cellulose or paper. It is converted by diazotization into DBM.

abortive complex or dead-end complex or nonproductive complex
any enzyme-substrate complex in which the substrate is bound to
the enzyme in a manner that renders catalysis impossible so that
products cannot be formed.

abortive infection infection of a bacterium by phage lacking
phage DNA, e.g. in generalized transduction.

abortive transconjugate sce transconjugate.

abortive transduction a type of transduction in which the donor
DNA is not integrated with the recipient chromosome but persists
as a nonreplicating fragment that can function physiologically and
can be transmitted to one daughter cell at each cell division.

ABO system one of the systems of human blood groups, of great im-
portance in blood transfusion because human plasma contains nat-
ural antibodies against A and B blood group antigens of the ABH
system (see ABH antigens). The antigens on the red blood cells and
the plasma antibodies corresponding to the various phenotypes are
shown in the table. See also A-transferase, B-transferase, 0 antigen
(def. 2).

Phenotype Antigen on red cells  Antibody in plasma
(blood group)

A A anti-B

B B anti-A

AB A and B neither

O H anti-A + anti-B

ABP1 abbr. for auxin-binding protein 1.

Abri a neurotoxic 34-residue polypeptide, derived from a mutant pu-
tative transmembrane precursor, that forms amyloid fibrils in the
brain in familial British dementia.

abrin a highly toxic ~65 kDa glycoprotein obtained from the seeds of
jequirity, or Indian liquorice (Abrus precatorius L.), a tropical
Asian vine that also occurs in Florida. It consists of an ~30 kDa
acidic A chain, and an ~35 kDa neutral B chain, held together by
disulfide bonds. The A chain is a powerful inhibitor of protein syn-
thesis, while the B chain functions as a carrier to bind abrin to the
membrane, and perhaps to assist penetration of the A chain into the
cell. One well-chewed seed can be fatal. The A and B chains are de-
rived from a common 528 amino acid 59.24 kDa precursor. Com-
pare abrine, ricin. See also ribosome-inactivating protein.

abrine trivial name for N*-methyl-L-tryptophan, a-methylamino-
amino-f-(3-indole)propionic acid; an imino acid obtained from
seeds of jequirity (Abrus precatorius). Not to be confused with abrin.

abscisic acid or (formerly) abscisin II or dormin abbr.: ABA; 5-(1-
hydroxy-2,6,6-trimethyl-4-oxocyclohex-2-en-1-yl)-3-methylpenta-
2,4-dienoic acid; a chiral sesquiterpene. The naturally occurring
form, the 2Z,4E,S isomer, also designated (S)-abscisic acid, is a
phytohormone formed by the degradation of carotenoids. It con-
trols abscission in flowers and fruit but probably not in leaves, and
is also implicated in geotropism, stomatal closure, bud dormancy,
dormancy of seeds requiring stratification (i.e. those that will only
germinate after exposure to low temperatures), and possibly tuber-
1zation.

abscissa the horizontal or x coordinate in a plane rectangular
(Cartesian) coordinate system. Compare ordinate.



abscission

abscission the natural shedding of leaves, fruits, and other parts by
a plant.

absolute 1 pure, unmixed; e.g. absolute alcohol. 2 not relative; e.g.
absolute configuration. 3 describing a measurement defined in fun-
damental units of mass, length, and time that does not depend on
the characteristics of the measuring apparatus; e.g. absolute tem-
perature.

absolute alcohol the common name for pure ethanol, i.e. ethanol
that has been freed of water. It may contain small amounts of ben-
zene that have been added to aid in removing water. Substances
may be added to absolute alcohol to render it unfit for human con-
sumption and hence free of excise duty: industrial spirit contains 5%
v/v methanol, while methylated spirit also contains pyridine, petro-
leum oil, and methyl violet dye, and surgical spirit also contains cas-
tor oil, diethyl phthalate, and methyl salicylate.

absolute configuration the actual three-dimensional arrangement
of the atoms in a chiral molecule.

absolute reaction rate theory a theory that sets out to predict the
absolute reaction rate of a chemical reaction from the quantum me-
chanical description of the potential energy changes during the in-
teraction between chemical species. It is most widely drawn upon in
applying thermodynamic reasoning to equilibria between reactants
in the ground state and chemical species in the activated state or
transition state.

absolute temperature see thermodynamic temperature.

absolute zero zero thermodynamic temperature, i.c. 0 K or
-273.15°C.

absorb see absorption.

absorbance symbol: A; a measure of the ability of a substance or a
solution to absorb electromagnetic radiation incident upon it. It
equals the logarithm of the ratio of the radiant power of the inci-
dent radiation, @, to the radiant power of the transmitted radia-
tion, @. For a solution, absorbance is expressed as the logarithm of
the ratio of the radiant power of light transmitted through the ref-
erence sample to that of the light transmitted through the solution,
the observations being made using identical cells. (Traditionally, ra-
diant intensity was measured instead of radiant power, which is
now the accepted form.) Two quantities are defined: (decadic) ab-
sorbance (symbol: Ay, or A), and napierian absorbance (symbol: A, or
B).

Ay =lg (@y/P) =1g T' =-lg (1 — @), and

A.=In (@YD)=InT"' = In(1 -0,

where T is the (internal) transmittance and « is the absorptance. These
definitions suppose that all the light incident upon the sample is ei-
ther transmitted or absorbed, reflection and scattering being negli-
gible. The more general term attenuance should be used when scat-
tering is considerable, as when the quantity 1g(®y/®) is measured to
estimate the cell density of a culture. The older terms absorbancy,
extinction, and optical density should no longer be used. Compare
absorption coefficient.

absorbancy or absorbency (formerly) an alternative term (no longer
recommended) for absorbance.

absorbate a substance that is absorbed into another substance.

absorbed dose (in radiation physics) a measure of the energy depo-
sition produced by ionizing radiation in any (specified) medium as a
result of ion-pair formation. The CGS unit of absorbed dose is the
rad; the SI derived unit is the gray (symbol: Gy); compare exposure
(def. 3). See also dose equivalent, dose rate.

absorbence « variant spelling of absorbance.

absorbent 1 a substance that absorbs another substance. 2 having
the capacity to absorb another substance.

absorptance or absorption factor symbol: o; the ratio of absorbed to
incident radiant or luminous flux. A dimensionless physical quan-
tity given by & = @, /P, where @, and @, are the incident and
absorbed radiant powers, respectively.

absorptiometer 1 an apparatus, frequently a photoelectric device,
for measuring light abserption by solids, liquids, or gases. 2 an appa-
ratus for measuring the amount of gas absorbed by a liquid.

absorption 1 the act or process whereby one substance, such as a
gas or liquid, is taken up by or permeates another liquid or solid.

ACA

Compare adsorption. 2 the retention by a material of energy removed
from electromagnetic radiation passing through the material. 3 the
removal of any form of radiation, or the reduction of its energy, on
passing through matter. 4 the process whereby a neutron or other
particle is captured by an atomic nucleus. 5 a (in cellular physiol-
ogy) the uptake of fluids by living cells or tissues. b (in animal phys-
iology) the totality of the processes involved in causing water, the
products of digestion, and exogenous substances of low molecular
mass such as drugs, salts, vitamins, etc. to pass from the lumen of
the gastrointestinal tract into the blood and lymph. ¢ (in plant phys-
iology) the uptake of water and dissolved salts through the roots. 6
(in immunology) the process of removing a particular antibody (or
antigen) from a mixture by adding the complementary antigen (or
antibody) and discarding the antigen—antibody complex so formed.
Compare immunosorption.

absorption band or absorption line a region of darkness or absorp-
tion of radiation in the spectrum of heterochromatic radiation that
has passed through an absorbing material.

absorption coefficient four different coefficients are defined. The
(linear) decadic absorption coefficient (symbol: a) is defined by a =
Ajo/l; units m™!. The (linear) napierian absorption coefficient (sym-
bol: @) is defined by & = A/[; units m!. The molar (decadic) absorp-
tion coefficient (symbol: ) is defined by & = alc = Ay/cl; units m?
mol . The molar napierian absorption coefficient (symbol: i) is de-
fined by = alc = A /l. A}y and A, are the decadic and napierian ab-
sorbances respectively (see absorbance), / = path length, and ¢ =
amount-of-substance concentration.

absorption cross-section the probability that a photon passing
through a molecule will be absorbed by that molecule multiplied by
the average cross-sectional area of the molecule. The net absorption
cross-section (symbol: g,,,) is defined by o, = k/N, where « is the
molar napierian absorption coefficient and N, is the Avogadro con-
stant.

absorption, distribution, metabolism, elimination, and tox-
icity abbr.. ADME/Tox; procedures for assessing how pharmaceu-
tical entities are taken up by the body, where they go in the body,
the chemical changes they undergo during these processes, how
they are excreted, and the toxicological effects they might have.
ADME/Tox is an essential component of drug-safety testing.

absorption factor an alternative name for absorptance.

absorption index symbol: k; it is given by k = ¢/4nV, where o is the
(linear) napierian absorption coefficient and V' the wavenumber in
vacuum of the radiation.

absorption line an alternative name for absorption band.

absorption spectrometry the process of measuring an absorption
spectrum with a spectrometer. Absorption spectrophotometry is a re-
lated process employing a spectrophotometer. See also ahsorbance,
absorptivity.

absorption spectroscopy the spectroscopy of an absorption spec-
trum.

absorption spectrum a spectrum produced when electromagnetic
radiation is absorbed by a sample. The frequencies of the radiation
absorbed are those able to excite the atoms or molecules of the sam-
ple from their ground states to excited states. The frequency, #; at
which a particular absorption line occurs depends on the energy dif-
ference, AE, between that of a particular ground state and that of
the corresponding excited state. It is given by » = AE/h, where h is
the Planck constant. Compare emission spectrum.

absorptivity a measure of the ability of a material to absorb elec-
tromagnetic radiation. It equals the absorptance of a sample of the
material divided by the optical path-length. For very low attenu-
ance, it approximates the absorption coefficient. Use of the term is
not recommended.

Abu symbol for a residue of the -amino acid L-2-aminobutanoic
acid L-a-aminobutyric acid.

Asbu or Dab symbol for a residue of the ¢,y-diamino acid L-&,y-di-
aminobutyric acid, L-2,4-diaminobutanoic acid.

abzyme abbr. for antibody enzyme (an antibody with enzyme activ-
ity; also known as catalytic monoclonal antibody).

a.c. or AC or ac abbr. for alternating current.

Ac symbol for 1 actinium. 2 the acetyl group, CH;CO-.

ACA a codon in mRNA for L-threonine.



acanthosome

acanthosome an organelle of fibroblasts isolated from the dermis
of hairless mice after chronic UV irradiation. It exists as a spinous
membranous vesicle.

acarbose a  pseudotetrasaccharide,  0-4,6-dideoxy-4-[[[1S-
(la4a,56,6)]-4,5,6-trihydroxy-3-(hydroxymethyl)-2-cyclohexen-
1-yllamino]-e-D-glucopyranosyl-(1—4)-O-a-D-glucopyranosyl-
(1—4)-glucose, that inhibits a-glucosidase, thereby reducing
gastrointestinal absorption of glucose. It is a putative antidiabetic
agent.

acaricide a substance or mixture of substances intended to destroy
or prevent infestation with mites and ticks.

acatalasemia or (Brit. ) acatalasaemia or Takahara disease a rare,
generally benign condition in which erythrocyte catalase activity is
less than 1% of normal. It is sometimes associated with ulcerating
lesions in the mouth. It is caused by a splice junction mutation in
the catalase gene locus at 11pl13.

ACC 1 a codon in mRNA for L-threonine. 2 abbr. for 1-aminocyclo-
propane-1-carboxylic acid.

Accl a type 2 restriction endonuclease; recognition sequence:
GTT[AC|[GT]AC.

Accll a type 2 restriction endonuclease; recognition sequence:
CGTCG. FnuDII is an isoschizomer.

Acclll a type 2 restriction endonuclease; recognition sequence:
TTCCGGA. BspMII is an isoschizomer.

a.c. calorimetry a technique in which the thermal response of a
sample to an oscillating heat signal is measured in the form of a
temperature wave propagating through the sample. The technique
allows the measurement of the heat capacity of the sample on both
cooling and heating and the monitoring of its isothermal time-de-
pendence. It is useful in the study of phase transitions in solids and
in gel to liquid-crystal systems.

accelerator 1 (in chemistry) catalyst, especially one that increases
the rate of a polymerization reaction. 2 (in physics) a device or ma-
chine used for imparting high kinetic energy to charged subatomic
particles, e.g. electrons, protons, or alpha particles, by means of
electric and/or magnetic fields.

accelerator globulin an alternative name for factor V. See blood co-
agulation.

accelerin an alternative name for factor Va. See blood coagulation.

acceptor 1 (in chemistry) a chemical entity that in a chemical reac-
tion receives an electron, atom, or group of atoms. Compare donor,
donor atom. See also electron acceptor. 2 (in physiology) a receptor
that binds a hormone without a biological response being demon-
strable. 3 (in pharmacology) a receptor that binds a drug but has no
identified endogenous ligand.

accession number a systematic (computer-readable) number or
code that uniquely identifies an entry in a particular database. Ac-
cession numbers are assigned when entries are first added to a data-
base and should remain static between updates, providing a reliable
means of locating them in subsequent releases. For example,
P02699 identifies bovine rhodopsin in the Swiss-Prot database, and
IPR000276 identifies the rhodopsin-like G protein-coupled recep-
tor superfamily in InterPro.

accessory cell any one of various types of cell that assist in the im-
mune response. The term includes antigen-presenting cell, basophil,
eosinophil, mast cell, and platelet.

accessory chromosome an alternative name for 1 a B chromosome.
2 a sex chromosome.

accessory DNA surplus DNA present in certain cells or during cer-
tain stages of cell development owing, for example, to gene amplifi-
cation.

accessory food factor or accessory growth factor a term originally

acetal

used to describe any unknown substance — subsequently called vita-
min — found in small amounts in some foods, such as milk, that was
necessary for the normal growth of animals fed on diets of purified
carbohydrates, fats, proteins, and salts.

accessory pigment any of the pigments, such as the yellow, red, or
purple carotenoids and the red or blue phycobiliproteins in photosyn-
thetic cells. The carotenoids are always present, whereas the phyco-
biliproteins occur only in algae belonging to the Rhodophyceae, the
Cyanophyceae, and the Cryptophyceae. Strictly speaking, chloro-
phyll b is also an accessory pigment.

ACC oxidase an enzyme present in plant tissues that catalyses the
Fe2*- and ascorbate-dependent oxidation of 1-aminocyclopropane-1-
carboxylic acid (ACC) to ethylene, CO,, HCN, and H,0. It is a
highly unstable monomer (35 kDa) that is inhibited by Co?*. Its ac-
tivity increases under conditions of stress and at certain develop-
mental stages (e.g. during fruit ripening).

ACC synthase EC 4.4.1.14; systematic name: S-adenosyl-L-methio-
nine methylthioadenosine lyase; an enzyme present in plant tissues
that catalyses the pyridoxal phosphate-dependent conversion of S-
adenosylmethionine to 1-aminocyclopropane-1-carboxylic acid (ACC)
and 5"-methylthioadenosine. It has been cloned from various fruits
— zucchini (courgette), tomato, apple — and has 48-97% sequence
identity in different plants. Tomato contains several genes for the
enzyme that are differentially regulated and expressed in response
to wounding, ripening, or various stresses.

accuracy a measure of the proximity of a measured value to a true
value. Compare precision.

ACE abbr. for 1 amplification control element (a DNA sequence in
vertebrates that functions as the origin for amplification). 2 an-
giotensin converting enzyme.

ACeDB or acedb abbr. for a Caenorhabditis elegans database; see
genome database.

A cell or (formerly) alpha cell or @ cell one of the three main histo-
logical cell types found in the islets of Langerhans of the pancreas,
also found in the gastric oxyntic mucosa. A cells produce, store,
and secrete the hormone glucagon.

A, cell (formerly) an alternative name for D cell.

aceruloplasminemia or (Brit. ) acaeruloplasminaemia a rare auto-
somal recessive disorder in which plasma ceruloplasmin is severely
deficient, characterized by neurological abnormalities and systemic
hemosiderosis. Any of at least six mutations in a locus at 3q21-q24
can cause the disease.

Aces or ACES abbr. for N-(2-acetamido)-2-aminoethane sulfonic
acid; 2-[(2-amino-2-oxoethyl)amino]ethane sulfonic acid; a Good
buffer substance, pK, (20°C) = 6.9.
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acesulfame 6-methyl-1,2,3-oxathiazin-4(3H)-one 2,2’-dioxide; a
sweet-tasting material that, as the potassium salt, has been used in
foods and cosmetics.
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acetal any member of a class of organic compounds having the gen-
eral formula R'"HC(OR*)OR* or R'R?C(OR*OR* — in a thioacetal
the corresponding formulae are R'THC(SR?)SR* or R!R2C(SR*)SR*
— where R3 and R* are alkyl groups (or R*is H in a hemiacetal or
hemithioacetal). An acetal molecule is formed by the acid-catalysed
combination of the carbonyl group of an aldehyde or ketone mol-



acetaminophen

ecule with either one or two alcohol (or mercaptan) molecules
(which may be the same or different), or with a diol (or dithiol), by
a reaction of the following general type, where X is O (or S in a mer-
captan or dithiol):
R'R2C=0 + R*XH = R'R2C(XR?)OH.
The hemiacetal (or hemithioacetal) so formed may then undergo a
further reaction:
RIR2C(XR?)OH + R3XH = R'R2C(XR?), + H,0
or
R'R2C(XR?)OH + R*XH = R'R2C(XR})XR* + H,0.

In carbohydrates such compounds are formed at the carbonyl
group of the acyclic form of a saccharide or saccharide derivative.
The terms ‘ketal’ (or ‘thioketal’) and ‘hemiketal’ (or ‘thiohemike-
tal’), may be applied respectively to any acetal of general formula
R!'R2ZC(XR3)XR* or R'RZC(OH)XR3, i.e. to those derived from ke-
tones. These terms, at one time abandoned, have recently been rein-
troduced as the respective names of subclasses of acetals and hemi-
acetals and as functional class names.

acetaminophen or paracetamol 4-acetamidophenol; N-acetyl-p-
aminophenol; N-(4-hydroxyphenyl)acetamide; a drug widely used
as an analgesic and antipyretic. It inhibits formation of
prostaglandins within, but not outside the brain. It is metabolized
within the liver mostly to glucuronide and sulfate conjugates. A
small amount is oxidized to a highly reactive intermediate, N-
acetylbenzoquinoneimine, that is normally detoxified by conjuga-
tion with glutathione. If it is produced in excess of the capacity of
the liver to detoxify it, hepatic necrosis can result. It can be admin-
istered with methionine, which increases glutathione in the liver. N-
Acetylcysteine is administered in cases of poisoning to act as a glu-
tathione substitute. Proprietary names include: Panadol, Tylenol.

acetate 1 the traditional name for ethanoate; the anion, CH;COO,
derived from acetic acid (ethanoic acid). 2 any salt or ester of acetic
acid.

acetate-CoA ligase EC 6.2.1.1; systematic name: acetate:CoA lig-
ase (AMP-forming); other names: acetyl-CoA synthetase; acyl-acti-
vating enzyme; acetate thiokinase; acetyl-activating enzyme. An en-
zyme that catalyses a reaction between ATP, acetate, and CoA to
form AMP, pyrophosphate, and acetyl-CoA. It is an important en-
zyme in organisms (e.g. Escherichia coli, many fungi, protozoans,
algae) that utilize acetate as a carbon source. Distinguish from ac-
etate—CoA ligase (ADP-forming), EC 6.2.1.13.

acetate thiokinase sce acetate—CoA ligase.

acetazolamide an inhibitor of carbonic anhydrase that is useful as
a diuretic. It acts by preventing bicarbonate reabsorption in the
proximal tubules of the kidney.
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(+)aceto+ comb. form denoting the acyl group derived from acetic
acid.

acetoacetate-CoA ligase EC 6.2.1.16; other name: acetoacetyl-
CoA synthetase; an enzyme that catalyses the formation of ace-
toacetyl-CoA from ATP, acetoacetate, and CoA with release of
AMP and pyrophosphate. In bacteria that carboxylate acetone to
acetoacetate, it activates the latter for further metabolism. It is also
present in animals, but utilization of blood acetoacetate after its
entry into tissues involves 3-oxoacid CoA-transferase.

acetoacetyl acetyltransferase see acetyl-CoA C-acetyltransferase.

acetoacetyl-CoA synthetase sce acetoacetate-CoA ligase.

acetoacetyl-CoA thiolase see acetyl-CoA C-acetyltransferase.

acetogenin any substance built up of two-carbon units that may
formally be considered to derive from a polyacetyl chain intermedi-
ate; the carbon atoms derived from the carboxyl carbon atoms of
acetic acid frequently remain oxidized. It is not a recommended
term. See polyketide.

acetyl-CoA C-acetyltransferase

acetoin 3-hydroxy-2-butanone; a compound formed by action of
acetolactate decarboxylase (EC 4.1.1.5) and, under some condi-
tions, pyruvate decarboxylase (EC 4.1.1.1).
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acetone body see ketone body.

acetone powder any preparation of ruptured cells obtained from a
tissue or single-celled organisms that involves dehydration with ace-
tone to form a powder. It is relatively stable, and is used in the
preparation of some enzymes.

acetyl the acyl group ethanoyl, CH3;CO-, derived from acetic acid
(= ethanoic acid).

1-O-acetyl-ADPribose abbr. OAADPr; a metabolite produced by
SIRT2-like or other enzymes from acetylated histone and NAD
with release of nicotinamide. Its function is not known. See Sir.

N-acetylaspartate abbr.: NAA; a derivative of aspartic acid, syn-
thesized by N-acetyl transferase and degraded by aspartoacylase,
present at high concentration in brain grey matter. Its function is
enigmatic but its distribution is similar to that of N-acetylaspartyl-
glutamate, which is a putative neurotransmitter. Canavan disease
results from mutations that decrease aspartoacylase activity and
hence increase concentrations of NAA in cerebrospinal fluid and
urine.

N-acetylaspartylglutamate see N-acetylaspartate.

acetylation an acylation reaction in which an acetyl group,
CH;CO-, is introduced into an organic compound. —acetylated
adj.

acetylation coenzyme t/e original name for coenzyme A.

acetylcholine abbr.: ACh; the acetyl ester of choline; it is a chemi-
cal transmitter in both the peripheral and central nervous system.
See neurotransmitters.
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acetylcholine binding protein abbr.. AChBP; a soluble protein
that binds acetylcholine (ACh). It is homologous with, and has sim-
ilar ligand-binding characteristics to, the extracellular domain of
the alpha subunit of the acetylcholine receptor. It forms a ho-
mopentamer.

acetylcholine receptor see cholinoceptor.

acetylcholinesterase abbr.: AChE; EC 3.1.1.7; systematic name:
acetylcholine acetylhydrolase; other names: true cholinesterase;
cholinesterase I; an esterase enzyme that catalyses the hydrolysis of
acetylcholine to choline and acetate; it also acts on a variety of
acetic esters and catalyses transacetylations. It is found in or at-
tached to cellular or basement membranes of presynaptic choliner-
gic neurons and postsynaptic cholinoceptive cells. A soluble form
occurs in cerebrospinal fluid and within cholinergic neurons. It is
inhibited by a number of drugs, e.g. physostigmine, and by several
organophosphates. The 3-D structure is known for fragments ob-
tained from the electric ray (fish).

acetylcholine transporter protein an integral membrane protein
of synaptic vesicles of cholinergic neurons. It transports newly syn-
thesized acetylcholine molecules into the synaptic vesicles in ex-
change for protons, thereby replenishing vesicular stores of the neu-
rotransmitter.

acetyl-coA abbr. for acetyl coenzyme A.

acetyl-CoA C-acetyltransferase EC 2.3.1.9; other names: ace-
toacetyl acetyltransferase; acetoacetyl-CoA thiolase; an enzyme
that catalyses the formation of two molecules of acetyl-CoA from
CoA and acetoacetyl-CoA. During beta oxidation it catalyses the
formation of acetyl-CoA from acetoacetyl-CoA, whereas it acts in
the reverse direction to form acetoacetyl-CoA during ketogenesis.



acetyl-CoA C-acyltransferase

It is important in regulating the metabolic pathways for the pro-
duction of acids, i.e. acetate, butyrate, or solvents, i.e. acetone, bu-
tanol, ethanol, during the growth of Clostridium acetobutylicum.
Reduced activity of the enzyme favours production of acetate and
ethanol, while increased activity favours production of butyric acid,
butanol, and acetone.

acetyl-CoA C-acyltransferase EC 2.3.1.16; systematic name:
acyl-CoA:acetyl-CoA C-acyltransferase; other names: 3-ketoacyl-
CoA thiolase; f-ketothiolase; an enzyme that catalyses the forma-
tion of acyl-CoA and acetyl-CoA from CoA and 3-oxoacyl-CoA.
This is the concluding reaction of each cycle of the fatty acid oxida-
tion pathway (beta oxidation). Different enzymes exist in the mito-
chondrion and peroxisome, both being included in the thiolase fam-
ily.

acetyl-CoA carboxylase EC 6.4.1.2; systematic name: acetyl-
CoA:carbon-dioxide ligase (ADP-forming); a multienzyme com-
plex involved in the formation of malenyl-CoA, the first step in fatty-
acid biosynthesis. It catalyses a reaction between ATP, acetyl-CoA,
and HCOj;™ to form ADP, orthophosphate, and malonyl-CoA. Bi-
otin is a cofactor. In bacteria it is a heterohexamer of biotin-car-
boxyl-carrier-protein, biotin carboxylase, and a 2:2 complex of the
two subunits of carboxyl transferase. Biotin carboxylase (EC
6.3.4.14) catalyses the reaction between ATP, biotin-carboxyl-car-
rier-protein, and CO, to form ADP, orthophosphate, and carboxy-
biotin-carboxyl-carrier-protein. The carbonyl group of the latter is
then transferred to acetyl-CoA by carboxyl transferase, thus form-
ing malonyl-CoA. In mammals the activity is part of a trifunctional
polypeptide that contains carboxyl carrier protein, biotin carboxy-
lase (EC 6.3.4.14), and acetyl-CoA carboxylase (EC 6.4.1.2) do-
mains.

[acetyl-CoA carboxylase] kinase EC 2.7.1.128; an enzyme that
catalyses the phosphorylation by ATP of [acetyl-CoA carboxylase]
with release of ADP. This phosphorylation step is one of the regu-
latory mechanisms for acetyl-CoA carboxylase, causing that en-
zyme to dissociate from an active polymeric form to an inactive
monomeric form.

[acetyl-CoA carboxylase] phosphatase EC 3.1.3.44; an enzyme
that catalyses the hydrolysis of phosphate from [acetyl-CoA car-
boxylase] phosphate. It reverses the phosphorylation catalysed by
[acetyl-CoA carboxylase] kinase.

acetyl coenzyme A abbr.: acetyl-CoA; a derivative of coenzyme A
in which the sulfhydryl group is acetylated. Originally termed ‘ac-
tive acetate’, it is an important metabolite, derived from pathways
such as glycolysis, fatty-acid oxidation, and degradative metabo-
lism of some amino acids. It is further metabolized by the tricar-
boxylic-acid cycle and represents a key intermediate in lipid and ter-
penoid biosynthesis and other anabolic reactions.
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N-acetylcysteine or N-acetyl-L-cysteine a thiol-protecting agent
used intravenously as an antidote in acetaminophen poisoning. It
acts by enhancing glutathione synthesis, thereby increasing the ca-
pacity for detoxification and excretion of acetaminophen as a mer-
capturic acid. Methionine can be similarly used. It also has mucolytic

N-acetylglucosamine phosphotransferase

properties, and is used in aiding the isolation of mycobacteria from
sputum.

acetylene t/ie nonsystematic name for ethyne.

N-acetylgalactosamine symbol: D-GalpNAc; abbr.: NAGA; the D
isomer, 2-acetamido-2-deoxy-D-galactopyranose, is a common
structural unit of oligosaccharides, such as the blood-group sub-
stances and O-linked glycoproteins, in which the sugar is in glyco-
sidic linkage to a protein or serine residue, or, in the case of the
blood-group substances, to a lipid hydroxyl group. The reactant in
synthetic reactions is UDP-N-acetylgalactosamine, which is formed
by epimerization of N-acetylglucosamine.

HOCH,
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N-acetylgalactosamine-4-sulfatase EC 3.1.6.12; other names:
arylsulfatase B; chondroitinsulfatase; chondroitinase; an enzyme
that hydrolyses the 4-sulfate groups of the N-acetyl-D-galac-
tosamine 4-sulfate units of chondroitin sulfate and dermatan sul-
fate. It is a lysosomal enzyme involved in the degradation of pro-
teoglycans, which accumulate in Maroteaux-Lamy syndrome
(mucopolysaccharidosis VI), a storage disease resulting from a defi-
ciency of the enzyme.

N-acetylgalactosamine-6-sulfatase EC 3.1.6.4; other names:
chondroitinsulfatase; chondroitinase; galactose-6-sulfate sulfatase;
an enzyme that hydrolyses the 6-sulfate groups of the N-acetyl-D-
galactosamine 6-sulfate units of chondroitin sulfate, and also the D-
galactose 6-sulfate units of keratan sulfate. It is a lysosomal enzyme
involved in the degradation of proteoglycans. Keratan sulfate and
chondroitin 6-sulfate accumulate in Morquio A syndrome, a stor-
age disease resulting from a deficiency of the enzyme.

N-acetylgalactosaminidase EC 3.2.1.53; either of two lysosomal
enzymes that catalyse the hydrolysis of respectively - and f-linked
terminal nonreducing N-acetyl-D-galactosamine residues. Defi-
ciency of a-N-acetylgalactosaminidase is associated with a storage
disease (Schindler disease) in which sialyloligosaccharides are
found in urine.

N-acetylglucosamine symbol: D-GlcpNAc; abbr.: NAG; the D iso-
mer, 2-acetamido-2-deoxy-D-glucopyranose, is a common struc-
tural unit of plant glycoproteins and of many animal and bacterial
glycoproteins. It is often the terminal sugar of an oligosaccharide
moiety of a glycoprotein, linked glycosidically to the amide nitro-
gen of a protein asparagine residue. The acetyl group is introduced
in a reaction between acetyl-CoA and glucosamine 6-phosphate to
give N-acetylglucosamine 6-phosphate, which undergoes a mutase
reaction to form N-acetylglucosamine l-phosphate, from which
UDP-N-acetylglucosamine is formed. The latter is the reactant in
pathways of oligosaccharide synthesis and is also a precursor of N-
acetylneuraminic acid (see sialic acid).

N-acetylglucosamine phosphotransferase EC 2.7.1.69; sys-
tematic name: protein-N"-phosphohistidine: sugar N-pros-phos-
photransferase; other name: enzyme II of the phosphotransferase
system; an enzyme that catalyses the reaction:

protein N™-phosphohistidine + sugar =
protein histidine + sugar phosphate.
It is a component of the phosphoenolpyruvate-dependent sugar
phosphotransferase system, a major carbohydrate active-transport
system; the phosphoryl group from phosphoenolpyruvate is trans-
ferred to phosphoryl carrier protein HPR by enzyme I, and from
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phospho-HPR to the sugar by enzyme II. It is an integral mem-
brane protein.

N-acetylglucosamine-6-sulfatase EC 3.1.6.14; an enzyme that
catalyses the hydrolysis of sulfate groups of N-acetyl-D-glu-
cosamine 6-sulfate units of heparan sulfate and keratan sulfate. It is
a lysosomal glycoprotein. A deficiency is associated with the stor-
age disease mucopolysaccharidosis Ill.

N-acetylglucosaminidase abbr.: NAG (in clinical chemistry) an
alternative name for [5-N-acetylhexosaminidase.

N*-(B-N-acetylglucosaminyl)-L-asparaginase EC 3.5.1.26; other
names: aspartylglucosylamine deaspartylase; aspartylglucosylami-
nase; glycosylasparaginase; an enzyme that catalyses the hydrolysis
of N*-(B-N-acetyl-D-glucosaminyl)-L-asparagine, released from gly-
coproteins, to N-acetyl-f-glucosaminylamine and L-aspartate. A
deficiency of the enzyme results in the lysosomal storage disease, as-
partylglucosaminuria, in which there is an accumulation of the en-
zyme’s substrate.

N-acetylglucosaminyl transferase any of various glycosyltrans-
ferase enzymes within the subclass EC 2.4.1 that transfer an N-
acetylglucosaminyl residue from UDP-N-acetyl-glucosamine to an
oligosaccharide, and which are important in oligosaccharide syn-
thesis. An example is EC 2.4.1.144, f-1,4-mannosyl-glycoprotein f-
1,4-N-acetylglucosaminyltransferase; other name: N-glycosyl-
oligosaccharide-glycoprotein N-acetylglucosaminyltransferase III.
It catalyses the addition of N-acetylglucosamine in f(1-4) linkage to
the f-linked mannose of the trimannosyl core of N-linked sugar
chains. It is a type II membrane protein of the Golgi stack. See also
N-acetyllactosamine synthase, lipopolysaccharide, N-acetylglucosaminyl-
transferase, UDP-N-acetylglucosamine-dolichyl phosphate-N-acetylglu-
cosamine phosphotransferase.

B8-N-acetylglucosaminyltransferase sce -1,3-galactosyl-0-glyco-
syl-glycoprotein $-1,6- N-acetylglucosaminyltransferase.

N-acetylglutamate synthase (abbr. AGS) see amino-acid N-acetyl-
transferase.

acetylglutamic acid the L isomer, N-acetyl-L-glutamic acid, is a
key intermediate in ornithine formation in bacteria and plants. It is
converted to N-acetyl-L-glutamic c-semialdehyde, from which N-
acetyl-L-ornithine is formed in a transamination reaction. It acti-
vates carbamoyl-phosphate synthase, which catalyzes the synthesis of
carbamoyl phosphate from ammonia and carbon dioxide, the first
committed step in the urea cycle. It is formed from acetyl-CoA and
glutamate by the action of amino acid N-acetyltransferase, EC
2.3.1.1.

B-N-acetylhexosaminidase EC 3.2.1.52; other names: [-hexo-
saminidase; hexosaminidase; an enzyme that catalyses the hydroly-
sis of terminal nonreducing N-acetyl-D-hexosamine residues in N-
acetyl-f-D-hexosaminides.

N-acetyllactosamine synthase EC 2.4.1.90; systematic name:
UDPgalactose: N-acetyl-D-glucosamine 4-f5-D-galactosyltrans-
ferase; other names: N-acetylglucosamine f-(1—4)-galactosyl-
transferase; UDPgalactose-N-acetyl-glucosamine f-D-galactosyl-
transferase. An enzyme, located in the rough endoplasmic
reticulum, that catalyses a reaction between UDPgalactose and N-
acetyl-D-glucosamine to form UDP and N-acetyllactosamine. In
humans the enzyme also has the activity of -N-acetylglucosaminyl-
glycopeptide f-1.,4-galactosyltransferase (EC 2.4.1.38); other names:
glycoprotein  4-f-galactosyltransferase;thyroidgalactosyltransfer-

acid-base balance

ase; UDPgalactose— glycoprotein galactosyltransferase. It catalyses
a reaction between UDPgalactose and N-acetyl-f-D-glucosaminyl-
glycopeptide to form UDP and f-p-galactosyl-1,4-N-acetyl-f-D-
glucosaminylglycopeptide. o-Lactalbumin is an allosteric regulator
and converts this activity to lactose synthase.

N-acetylmuramoyl-L-alanine amidase see autolysin.

N-acetylneuraminic acid see sialic acid.

acetyloleoylglycerol sce oleoylacetylglycerol.

acetylsalicylic acid sce aspirin.

N-acetyl transferase EC 2.3.1.2; acetyl-CoA—L-aspartate N-acetyl
hydrolase; an enzyme that catalyses the synthesis of N-acetylaspar-
tate.

ACF abbr. for 1 ATP-utilizing chromatin assembly and remodeling
factor of Drosophila. 2 APOBEC-1 complementation factor; a 65
kDa protein that contains three RNA-recognition motifs and is re-
quired for APOBEC-1 to edit apolipoprotein B pre-mRNA. See
apoB editing enzyme.

ACG 1 a codon in mRNA for L-threonine. 2 abbr. for acycloguano-
sine (see acyclovir).

Ach symbol for the arachidoyl (i.e. eicosanoyl) group.

A,Ach symbol for the (all-Z)-eicosa-8,11-dienoyl group; see eicosa-
dienoic acid.

AzAch symbol for the (all-Z)-eicosa-5,8,11-trienoyl group; see
eicosatrienoic acid.

AsAch symbol for the arachidonoyl (i.e.(all-Z)-eicosa-5,8,11,14-
tetraenoyl) group; see arachidonoyl.

ACh abbr. for acetylcholine.

Achaete-Scute complex see AS-C protein.

achatin-1 an endogenous neuroexcitatory tetrapeptide, Gly-pPhe-
Ala-Asp, isolated from the ganglia of the giant African snail,
Achatina fulica.

AchBP abbr. for acetylcholine binding protein.

ACHhE abbr. for acetylcholinesterase.

achiral not chiral. —achirality 7.

achlorhydria an inability to secrete gastric acid. It is a disorder,
probably autoimmune, that is linked with pernicious anemia.

achondroplasia the most common form of dwarfism, inherited as
an autosomal disorder. It is due mostly to one of two missense mu-
tations in the fibroblast growth factor receptor-3 gene (FGFR3)
locus at 4p16.3, which affect the transmembrane region of the re-
ceptor, causing activation of the receptor. Homozygosity is lethal in
the neonatal period. Milder forms, called hypochondroplasia, are
due to any of several missense mutations that affect the tyrosine ki-
nase domain of this receptor and also activate it. Pseudoachon-
droplasia is caused by over 70 mutations at 19p13.1, within the gene
for cartilage oligomeric matrix protein (COMP). These lead to ac-
cumulation of the mutant protein within chondrocytes.

achromic point the point in time during the action of amylase on
starch at which the reaction mixture no longer gives a colour with
iodine, i.e. the reaction has proceeded to the point when the starch
has all been degraded at least as far as achrdodextrins.

achrdodextrin any dextrin that is small enough not to give a colour
with iodine.

acid 1 in the Brensted—Lowry concept, a molecular species having a
tendency to lose a hydron forming a conjugate base, e.g.

A<= H"+B;
HCl = H* + Cl';
RCOOH == H* + RCOO ;

RNH;* == H* + RNH..
2 in the Lewis concept, a substance capable of accepting from a
base an unshared pair of electrons, which then form a covalent
chemical bond, e.g.
F;B + :NH; <> F;B—*NH;.

acid anhydride any compound formed by the elimination of the el-
ements of water from the acidic groups of two acids, e.g. acetic an-
hydride (two acetic acid molecules) or acetyl phosphate (one mol-
ecule each of acetic and phosphoric acids).

acid-base balance term descriptive of the hydrogen-ion status of
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the blood, the mechanisms that regulate it, and the causes of its de-
viation from normal.

acid-base catalysis catalysis of a chemical reaction in which either
an acid or a base mediates the formation of a reactive intermediate.

acid-base titration a titration in which either acid or base is added
to a solution and the progress of the titration is followed by pH
measurements, either electrometrically or with the use of pH indica-
tors.

acid box a peptide sequence that contains 4-8 acidic amino acid
residues in a protein.

acid carboxypeptidase see cysteine-type carboxypeptidase.

acid ceramidase EC 3.5.1.23; other name: N-acylsphingosine dea-
cylase; a lysosomal enzyme that catalyses the hydrolyis of ceramide
to sphingosine and a fatty acid. Its activity requires sphingolipid ac-
tivator proteins (i.e. saposins B and C) and negatively charged
phospholipids. A genetic locus at 8p21.3-22 encodes a precursor
that contains 395 amino acids and is proteolytically cleaved into an
o subunit (=13 kDa) and a B subunit (=40 kDa) linked by a disul-
phide bridge. The B subunit is probably glycosylated. At least nine
mutations in the gene are associated with various forms of a defi-
ciency disease called Farber lipogranulomatosis. This is character-
ized by granuloma formation and lipid-laden macrophages in
joints, subcutaneous tissue, larynx, and frequently also in liver,
spleen, lungs, heart, and nervous system. See saposin.

acid dissociation constant or acidity constant symbol: K,; the
thermodynamic equilibrium constant for the dissociation of an
acid. For a dilute solution of a weak acid, HA, dissociating in water
according to the equilibrium:

HA + H,0 = H;0" + A,

K, = (an,0" X axMaua

where « is the activity of the species designated by the subscripts.
The activity of the water has been omitted from the equation since
it may be taken as unity for a dilute aqueous solution. K, is a meas-
ure of the strength of the acid, i.e. of its ability to donate hydrons to
water. Compare basic dissociation constant. See also pK .

acid dye a dye containing an anionic acidic organic group that binds
to and stains positively charged macromolecules.

acidemia or (esp. Brit.) acidaemia (archaic) a condition in which
there is excessive acidity (i.e. increased hydrogen-ion concentration,
lowered pH) of the blood. Compare acidosis, alkalemia.

acid-fast bacillus any bacterium able to resist decolorization by
mineral acids after the application of specific basic aniline dyes; this
property is possible due to the presence in these organisms of my-
colic acid, together with a semipermeable membrane that allows the
passage of the stain but not of the decolorizing acid.

acid B-glucosidase see glucosylceramidase.

oq-acid glycoprotein an alternative name for orosomucoid.

acid-growth hypothesis the proposal that auxin-dependent acidi-
fication of plant cell walls promotes wall extensibility and cell
growth. It is based on the demonstration that auxin causes acidifi-
cation of the medium and that acid substitutes for auxin in causing
the changes in th cell wall.

acid hydrolase any hydrolase enzyme that is active in mildly acidic
conditions (pH 5-6); often found in lysosomes.

acidic 1 of, relating to, containing, or characteristic of an acid. Com-
pare basic (def. 1). 2 having an acid reaction in water; of or relating
to an aqueous solution having a pH < 7.0. Compare basic (def. 2).

acidic amino acid any amino acid containing more potentially an-
ionic groups than potentially cationic groups. All such amino acids
have a net negative charge at neutral pH: e.g., aspartic acid and glu-
tamic acid.

acidic-epididymal glycoprotein abbr.: AEG; see CRISP.

acid-labile sulfide a sulfido ligand, e.g. any of the bridging ligands in
iron—sulfur proteins, that is released as H,S at acid pH.

acid lipase a lysosomal acid triacylglycerol (triglyceride) and cho-
lesterol esterase. It shows =60% sequence identity with human gas-
tric and rat lingual lipase, and with them shares the
Gly—X-Ser—X-Gly motif associated with esterase activity. De-
creased activity is associated with Wolman disease and cholesterol

acofriose

ester storage disease, and is due to mutations in a locus at 10g23.2-
q23.3.

acid mucopolysaccharide any of a group of related hetero-
polysaccharides, found widely distributed in animal connective tis-
sues, that contain N-acetylated hexosamine in its characteristic re-
peating disaccharide unit. They include chondroitin, chondroitin
sulfates, dermatan sulfates, hyaluronic acid (see hyaluronate), and ker-
atan sulfates.

acid number or acid value the mass, in milligrams, of potassium hy-
droxide required to neutralize the free fatty acid in one gram of fat;
a measure of the mass of free acid in the sample.

acidophilic 1 staining readily with acid dyes. 2 (of organisms) pre-
ferring or thriving in a relatively acid environment.

acidosis a clinical condition in which excess acid or a base deficit
tends to cause increased hydrogen-ion concentration (i.e. lowered
pH) in the blood.

acidosome a non-lysosomal vesicle found in the ciliate protozoan
Paramecium. The organelle is involved in acidification of digestive
phagocytic particles through fusion.

acidotropic secking an acid environment. The term is used e.g. in
connection with Ser/Thr protein kinases that require Glu or Asp as
part of the recognition site. The resulting Ser(P) or Thr(P) then acts
as an acidic residue, extending the site with the result that further
Ser or Thr residues are phosphorylated.

acid phosphatase abbr. (in clinical biochemistry): ACP; EC
3.1.3.2; systematic name: orthophosphoric monoester phosphohy-
drolase (acid optimum); other names: alkaline phosphomo-
noesterase; phosphomonoesterase; glycerophosphatase; a lysoso-
mal enzyme (except in red cells). It catalyses the hydrolysis of
orthophosphoric monoester to an alcohol and orthophosphate.
Zinc and magnesium are cofactors. It is present in high concentra-
tions in the prostate gland, and is also present in red cells, platelets,
bone, liver, and spleen. Its measurement in blood may be of use
clinically in monitoring progress in cases where prostatic cancer has
metastasized, but not where cancer is confined to the prostate,
being elevated in only about 30% of cases. Normal range in human
plasma 4-11 1U L1,

acid proteinase an older name for enzymes of the sub-subclass as-
partic endopeptidase, EC 3.4.23. It was suggested by their character-
istic low optimum pH.

acid sphingomyelinase see sphingomyelin phosphodiesterase.

acinus (p/. acini) 1 a saclike structure that forms the terminal part of
a gland. It comprises a cluster of cells surrounding a small duct. 2
one of the collection of small drupes making up an aggregate fruit
such as a raspberry. —acinar adj.

Acinus a nuclear protein that is cleaved by caspase-3 and is required
for chromatin condensation during apoptesis. It contains an N-ter-
minal SAP domain and an RNA-recognition domain. Orthologues
are present in vertebrates and in plants.

ackee or akee a tree, Blighia sapida, native to tropical Africa and
widely cultivated in the West Indies, especially Jamaica, for its fruit,
the fleshy aril of which is edible when cooked and forms an impor-
tant item of local diet. Unripe fruits contain toxic amounts of hypo-
glycin and can cause Jamaican vomiting sickness.

Acm abbr. for acetamidomethyl-.

AcNeu (formerly) symbol for N-acetylneuraminic acid (see sialic
acid).

acofriose 6-deoxy-3-O-methylmannose; the L enantiomer is a com-
ponent of some cardiac glycosides.
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aconitase

aconitase EC 4.2.1.3; other name: aconitate hydratase; systematic
name: citrate (isocitrate) hydro-lyase. A hydrolase enzyme that
catalyses the reaction:

citrate = cis-aconitate + H,O;

it also reversibly converts isocitrate into cis-aconitate + H,O. An
iron—sulfur protein, it removes Hy from the pro-R-CH,~COOH
group of citrate (see citrate for structure). Under kinetic conditions
in which it forms isocitrate from citrate the product is (1R,2S)-1-hy-
droxypropane-1,2,3-tricarboxylate ((2R,3S)-isocitrate). The 3-D
structure is known.

aconitate the cis isomer, (Z)-prop-1-ene-1,2,3-tricarboxylate, is an
intermediate in the conversion of citrate to isocitrate in the tricar-
boxylic-acid cycle, by the action of aconitase.

COo0~
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cis-aconitate

aconitate hydratase sec aconitase.
aconitate A-isomerase EC 5.3.3.7; systematic name: aconitate
A>~A-isomerase. An enzyme that catalyses the reaction:

trans-aconitate = cis-aconitate.

acoustic gene transfer a method of transforming (typically plant)
cells by using ultrasound.

ACP abbr. for 1 acyl carrier protein. 2 (in clinical biochemistry) acid
phosphatase.

gAcp (formerly) symbol for a residue of the e-amino acid e-caproic
acid, now known as 6-aminohexanoic acid. ¢Ahx is the preferred
symbol.

acquired immune deficiency syndrome abbr.: AIDS; a collec-
tion of symptoms resulting from infection by a retrovirus (HIV-1 or
HIV-2) that specifically attacks and destroys helper T lymphocytes,
thereby impairing immunity and leading to a variety of other dis-
eases (infections or neoplasms). Transmission is intrauterine, or by
sexual contact, breast feeding, intimate contact with infected body
fluids or tissues, and contaminated needles or syringes.The condi-
tion has reached epidemic proportions around the world. Treat-
ment involves combinations of inhibitors of reverse transcriptase
and HIV protease, and drugs to prevent microbial infections of
brain, respiratory and alimentary tracts and vagina. See HIV.

acquired immunity or adaptive immunity immunity (active or pas-
sive, humoral or cellular) that is established during the life of an in-
dividual, as contrasted with innate or natural immunity. Such im-
munity is specific for the inducing agent and is marked by an
enhanced response on repeated encounters with that agent. The key
features are memory (see memory cell) and specificity.

acquired tolerance 1 (in immunology) tolerance to an antigen that
is established during the life of an individual. Immunological toler-
ance can (rarely) be produced in an adult animal by prolonged in-
jection of massive doses of antigen. The tolerance persists as long as
antigen persists in the animal. See also self tolerance. 2 (in pharma-
cology) tolerance (generally to psychoactive compounds) that de-
velops on prolonged or repeated drug administration. It can be ei-
ther pharmacokinetic usually by increased drug metabolism, or
pharmacodynamic. See tachyphylaxis, tolerance.

acrasin a chemotactic substance produced by the myxamoebae of
the cellular slime mould Dictyostelium discoideum, now identified as
cyclic AMP.

acridine the parent compound of a series of derivatives, e.g. 3,6-di-
aminoacridine (proflavin), that are potent mutagens. Some
acridines are found in coal tar. They induce frameshift mutations dur-
ing the replication of DNA by binding to DNA and distorting the
double helix, causing additional bases to be incorporated or bases
to be omitted. They are used as topical antiseptics and antimalarial
agents.

ACRP30

acridine

Acridine Orange 3,6-bis(dimethylamino)acridine; a dye used as a
probe of nucleic acids in microscopy and related techniques. When
illuminated under UV light it yields a green (DNA) or reddish-or-
ange (RNA) fluorescence.
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Acridine Orange

acridinium esters esters of acridine-9-carboxylic acid. They have
a quaternary nitrogen centre and are derivatized at the 9 position
to give a labile phenyl ester moiety. Acridinium esters such as
2’,6’-dimethyl-4’-[ N-succinimidyloxy carbonyl]phenyl-10-methyl-
acridinium-9-carboxylate can be used as chemiluminescent labels
for antibodies. Light emission is activated by adding hydrogen per-
oxide under alkaline conditions. In hybridization protection assays,
single-stranded DNA probes labelled with acridinium esters are
protected against rapid hydrolysis when hybridized with a target
DNA molecule but not when they are in free solution.

acriflavin a mixture of the acridine derivatives 3,6-diamino-10-
methylacridinium chloride (about 65%) and proflavin.

acrocentric describing a chromosome in which the centromere is
very close to one end.

acrolein 3-propenal; CH,=CH-CHO; an unstable flammable liquid
with a pungent odour that irritates the eyes and mucosae. It poly-
merizes (especially under light) to form a plastic solid.

acrolein test a qualitative test for the presence of glycerol, either
free or esterified, based upon its oxidative dehydration to acrolein
when heated with solid potassium hydrogen sulfate.

acromegaly a chronic disease marked by the gradual enlargement
of the bones of the hands, feet, head, and chest with thickening of
the skin, lips, and vocal chords. It is caused by excessive secretion
of, or increased sensitivity to, somatotropin, and is often due to a tu-
mour of the somatotrope cells of the pituitary.

acrosin EC 3.4.21.10; a trypsin-like serine endopeptidase. A major
proteinase of mammalian spermatozoa, synthesized in a zymogen
form, proacrosin, and stored in the acrosome. It comprises a heavy
chain (catalytic) and a light chain linked by two disulfide bonds; it
is not inhibited by a,-antitrypsin. It catalyses the hydrolysis of Arg-
[-Xaa and Lys-|-Xaa bonds, with preferential cleavage in the order
Arg-|-Xaa >> Lys-|-Lys >> Lys-|-Xaa.

acrosomal process a long thin actin-containing spike produced
from the head of certain types of sperm when they make contact
with the egg at fertilization. It is seen in sea urchins and other ma-
rine invertebrates having eggs surrounded by a thick gelatinous coat.

acrosome a modified lysosome in the head of a spermatozoon that
contains acid hydrolases concerned in the breakdown of the outer
membrane of the ovum during fertilization. It lies anterior to the
nucleus just beneath the plasma membrane. See also acrosin.

ACRP30 abbr. for adipocyte complement-related protein of 30 kDa;
other names: adipo-Q; adiponectin. An abundant serum protein
that is synthesized and secreted by adipocytes (an adipokine) in re-
sponse to insulin but is downregulated in obese mice and in human
obesity. The mouse protein contains a globular domain similar to
that of complement protein Clq. This domain, when injected into
mice, induces weight loss via activation of fatty acid catabolism in
muscle.



acrylamide

acrylamide or acrylamide monomer the trivial name for prope-
namide, CH,=CH-CONH,; a water-soluble solid that is highly
toxic and irritant, and readily polymerizes under the action of UV
light or chemical catalysts into polyacrylamide.

ActA a bacterial actin-binding protein. The human pathogen Liste-
ria monocytogenes uses actin filaments to transport itself within the
host cell cytoplasm.

ACTH abbr. for adrenocorticotrop(h)ic hormone (corticotropin).

1-24 ACTH abbr. for tetracosactrin.

actidione see cycloheximide.

actin a major protein constituent of the thin filaments of muscle and
of the microfilaments found in practically all eukaryotic cells — it
comprises 5-10% of the protein of such cells (see actin filament). In
solutions of low ionic strength, actin is a globular 42 kDa
monomer, termed G-actin. At physiological ionic strengths, G-actin
polymerizes into a fibrous form, termed F-actin, which resembles
two strings of beads wound round each other. F-actin is a helix of
actin monomers, with a helix diameter of about 7 nm, the structure
repeating at intervals of 36 nm along the helix axis. When a solution
of actin is mixed with a solution of the muscle protein myosin, a
complex called actomyosin is formed, and the viscosity of the solu-
tion increases markedly. This increase in viscosity is reversed by the
addition of ATP, which acts to dissociate the actomyosin complex.
It is thought that the force of muscle contraction arises from an in-
teraction of actin, myosin, and ATP.

actin-binding protein any of several proteins that associate with
either actin monomers or actin filaments in cells and modify their
properties. Many of these proteins are found in the cell cortex, an
actin-rich layer just below the plasma membrane. Examples include
dystropin, profilin, spectrin and ankyrin, fimbrin and a-actinin (see ac-
tinin), filamin, gelsolin, and the myesins. The term is sometimes ap-
plied specifically to filamin.

actin depolymerizing factor see destrin.

actin filament a two-stranded helical polymer of the protein actin.
Actin filaments form the thin filaments of muscle and also the mi-
crofilaments of the cytoskeleton of eukaryotic cells. Hence they are a
major component of the contractile apparatus of skeletal muscle,
and one of the three types of protein filament that form the cy-
toskeleton, the others being microtubules and intermediate filaments.
The filaments, comprising polymerized globular actin molecules,
appear as flexible structures with a diameter of 5-9 nm. They are
organized into a variety of linear bundles, two-dimensional net-
works, and three-dimensional gels. In the cytoskeleton they are
most highly concentrated in the cortex of the cell just beneath the
plasma membrane.

actinic describing electromagnetic radiation, especially higher fre-
quencies of visible light and UV radiation, capable of initiating
photochemical reactions.

actinidine a monoterpenoid alkaloid occurring in Actinidia
polygama.

actinin a minor protein constituent of muscle, found to be concen-
trated in both the Z line and the I band. Two components of actinin
have been identified: a-actinin, F-actin cross-linking protein, a
dimer of ~200 kDa with an action similar to that of actinogelin.; and
B-actinin, a dimer of ~70 kDa, similar in action to gelsolin.

actinogelin a protein factor that effects Ca”*-sensitive gelation of
actin filaments. It was first obtained from Ehrlich ascites tumour
cells, and has a molecular mass of 100-120 kDa. o- Actinin (see ac-
tinin) has a similar action.

actinoid or actinide any member of the series of 15 metallic elements
with proton numbers 89 (actinium) to 103 (lawrencium) inclusive
that occur together in group 3 and period 7 of the [IUPAC periodic
table; sometimes the term is restricted to the 14 elements following
actinium. Actinoid is now the preferred name. All actinoids are
radioactive, and those of proton number 93 or greater are artificial.
They are all electropositive, and their chemical properties are simi-
lar, due usually to the filling of an inner electron subshell (5f) pro-
gressively across the series. Like the lanthanoids, they thus represent
a series of inner transition elements.

actinomycin any of a large group of antibiotics isolated from vari-
ous species of Streptomyces bacteria and characterized by having a
substituted phenoxazine ring linked to two cyclic heterodetic pep-

activation-induced cytidine deaminase

tides. The principal member of the group is actinomycin D (also
called actinomycin C;, actinomycin IV), which, at low concentra-
tions, inhibits transcription without appreciably affecting DNA
replication in both prokaryotic and eukaryotic cells. Actinomycin
D binds tightly to duplex DNA thereby preventing it from being an
effective template for RNA synthesis. Spectroscopic and hydrody-
namic studies of complexes of actinomycin D and DNA suggest
that the phenoxazine ring of actinomycin is intercalated between
neighbouring base pairs in DNA. Other conformational studies in-
dicate that actinomycin D recognizes the base sequence GpC in
DNA.
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actinomycin D

actinomyosin (formerly) the contractile system in muscle compris-
ing actin and myesin. Compare actomyosin.

actin-related protein sce Arp.

action potential the localized change of electrical potential across
a nerve fibre or muscle membrane that marks the position of an im-
pulse as it is propagated. It is caused by sodium ion fluxes across
the membrane resulting from transitory opening of sodium channels.

action spectrum a graph or table showing the relative efficiencies
of different frequencies of radiation in causing a chemical or bio-
chemical reaction, e.g. in photosynthesis or gas exchange. Effi-
ciency, or quantum yield, is given by the measurable effect divided by
the intensity of the (monochromatic) incident radiation.

activate 1 to make or render active, reactive, or capable of action. 2
to make radioactive. —activated adj.; activation 7.

activated alumina particles of alumina, aluminium oxide, that
have been rendered more adsorbent by heating strongly.

activated amino acid an amino-acid residue in an aminoacy-
ladenylate molecule. The amino acid reacts with ATP to form
aminoacyl-AMP in a reaction catalysed by an aminoacyl-tRNA
synthetase. It is the first metabolic step in the biosynthesis of a
polypeptide. The same enzyme catalyses the transfer of the amino
acid to an ester link with the 3’-terminal hydroxyl of tRNA.

activated complex term that may be used to denote the assembly
of atoms at the transition state of a chemical reaction.

activation 1 the action or process of rendering an atom, molecule,
or other substance reactive or more reactive, whether physicochem-
ically, chemically, or biochemically. 2 the process of rendering ma-
terial artificially radioactive: radioactivation. See radioactivation
analysis. 3 the initial changes in an ovum during fertilization, cover-
ing the period from first contact with a sperm to dissolution of the
nuclear membranes. 4 the initial changes in the conversion of a
spore to a vegetative cell. This can be effected by various agents or
processes and may involve alteration of one of the spore’s outer lay-
ers.

activation analysis an alternative term for radioactivation analysis.

activation energy sce Arrhenius equation.

activation hormone a polypeptide hormone synthesized in the
neurosecretory brain cells of insects. It regulates the functioning of
the whole endocrine system, stimulating the secretory activity of
other glands.

activation-induced cytidine deaminase a putative RNA-edit-
ing enzyme, related to APOTEC-1, that is specific to antigen-acti-
vated B lymphocytes in germinal centres of lymph nodes. It is re-
quired for immunoglobulin (Ig) class switch recombination,



activator

somatic hypermutation, and gene conversion of immunoglobulin
genes. Mutations are associated with an autosomal recessive form
of hyper-IgM syndrome.

activator any substance that activates a chemical or enzymic reac-
tion. The term was formerly used in biochemistry especially to de-
scribe metal-ion cofactors for enzymes.

activator constant symbol: K,; the equilibrium dissociation con-
stant of the reaction of an enzyme with an activator. For example, in
the reaction:

E+A=EA,

Ka = [EAVE]JA],

where [EA], [E], and [A] are the concentrations of enzyme— activa-
tor adduct, free enzyme, and free activator respectively.

active acetaldehyde (sometimes) the o-hydroxyethyl derivative,
on C-2 of the thiazolidine ring, of thiamine diphosphate.

active acetate (formerly) an alternative name for acetyl coenzyme A.

active C, abbr. for active one-carbon.

active centre all the features of primary, tertiary, and quaternary
structure of an enzyme — including the active site — that are required
for substrate binding, specificity, and catalysis.

active-enzyme centrifugation a technique for determining the
sedimentation and diffusion coefficients of an enzyme— substrate
complex. A thin lamella of an enzyme solution is layered onto a
substrate solution in an ultracentrifuge cell and, on rotation, as the
enzyme molecules sediment in a band through the substrate solu-
tion they catalyse the enzymic reaction, the progress of which is ob-
served optically (e.g. by spectrophotometry). The required coeffi-
cients are then calculated from either the rate of appearance of the
product of the reaction or the rate of disappearance of the sub-
strate. The centrifugation may be performed on impure enzyme
preparations and at the very low concentrations of enzyme used in
kinetic studies.

active fatty acid (formerly) an alternative term for an acyl-CoA de-
rivative.

active formaldehyde (formerly) an alternative term for N>,N'O-
methylenetetrahydrofolate.

active immunity or adaptive immunity a type of immunity resulting
from the stimulation of the immune response by an immunogen.

active immunization stimulation of the reactivity of the immune
system of an individual towards an immunogen by administration
of the immunogen, thereby producing a state of active immunity.

active methionine or active methyl name sometimes used for S-
adenosylmethionine.

active methyl 1 an alternative name for active methionine. 2 one form
of active one-carbon (e.g. 5-methyltetrahydrofolate).

active one-carbon any of the one-carbon units carried on tetrahy-
drofolate and concerned in a wide variety of biosynthetic reactions.
They include the methyl-, methylene-, formimino-, formyl-, and
methenyl- substituents.

active site 1 the general region of an enzyme molecule containing
the catalytic residues identified with the binding and reaction of sub-
strate(s). It includes those amino-acid residues that are, in the en-
zyme-substrate complex, either contact amino acids, i.e. those that at
some point are only one bond distance removed from some point of
the substrate molecule, or auxiliary amino acids, i.e. those that are
not in such intimate physical contact with the substrate but
nonetheless play a definite role in the action of the enzyme. See also
contributing amino acid. 2 (sometimes) the portion of a peptide hor-
mone responsible for its biological activity. Isolated fragments con-
taining the active site may show some activity, but may function
less efficiently than the intact hormone. See also message sequence.

active site-directed irreversible inhibitor a custom-made in-
hibitor of a given enzyme. Such inhibitors are typically trifunctional
molecules containing: (1) a functional group able to bind to the en-
zyme’s active site; (2) a nonpolar part that can interact with a non-
polar region on the enzyme, serving to align the inhibitor; and (3)
an alkylating group capable of reacting with a susceptible group on
the enzyme and irreversibly forming a covalent bond with it.

active sulfate an alternative name for 1 adenosine-5"-phosphosulfate.
2 3’-phosphoad ine-5"-phosphosulfate.
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active transport any energy-dependent process by which molecules
or ions are transported across membranes against a chemical poten-
tial gradient. Compare facilitated diffusion, simple diffusion.

activicin a structural analogue of glutamine that inhibits glutamine-
PRPP amidotransferase (of purine biosynthesis) and carbomyl
phosphate synthetase II (of pyrimidine biosynthesis) and is there-
fore a potential anticancer agent.

activin one of two gonadal glycoproteins related to transforming
growth factor-3 (the other is inhibin); present in two forms in human
gonads, it exists as a dimer of inhibin B, or Bg chains, linked by
disulfide bonds. Activin A is a dimer of B chains; activin AB is a
dimer of B, and Bgchains. A potent selective stimulator of FSH se-
cretion by the anterior pituitary gland, not via GnRH receptors, it
modulates induction of hemoglobin accumulation and proliferation
of erythroid progenitor cells in human bone marrow culture, and is
important in embryonic axial development.

activin receptor-like kinase 1 abbr.: ALKI; a cell-surface recep-
tor kinase of the transforming growth factor B (TGFf) superfamily
of ligands. It is expressed primarily in endothelial cells and highly
vascularized tissues. It forms heterodimers with endoglin and sig-
nals through R-Smad (see Smad), which enters the nucleus to affect
transcription. Mutations in the ALK gene at 12q11-q14 are associ-
ated with hereditary hemorrhagic telangiectasia.

activity 1 the natural or normal functioning of an enzyme, hor-
mone, inhibitor, or other agent; or the intensity with which such an
agent functions. See also enzymic activity. 2 the number of nuclear
transformations (def. 5) that occur or that can be detected in a given
quantity of radioactive material in unit time (see also becquerel,
curie). This term is also often used in this sense for radioactivity and,
loosely, for the radioactive material itself or its emitted radiation;
see also specific activity. 3 or relative activity symbol: a; the apparent
or effective concentration of a chemical substance as judged by the
behaviour of the substance in a standard state. The activity of an
entity B is defined by

ag = exp|(up — up°)/RT]
where upg and ug® are respectively the chemical potential and stan-
dard chemical potential of entity B, R is the gas constant, and 7 the
thermodynamic temperature. 4 absolute activity symbol: /; the ab-
solute activity of an entity B is defined by
/3 = exp(up/RT),

where up is the chemical potential of entity B, R is the gas constant,
and T is the thermodynamic temperature. See also activity coeffi-
cient.

activity coefficient symbol: y; the ratio of the activity (def. 3) of a
component of a solution to its concentration. When expressed on
an amount concentration basis it is denoted 7., when on a molality
basis y,, and when on a mole fraction basis y,. See also mean ionic
activity coefficient.

activity stain any reagent that develops a colour when acted on by
a particular enzyme. Such a reagent is used to detect the presence of
an enzyme in a gel or paper electrophoresis strip, in which it differ-
entially stains the enzyme protein in question but not other pro-
teins.

actobindin a monomeric protein capable of binding two molecules
of monomeric (i.e., G-) actin.

actomyosin see actin.

ACU a codon in mRNA for L-threonine.

acumentin a CaZ*-insensitive, actin-modulating protein, isolated
from rabbit alveolar macrophages.

acute intermittent porphyria the commonest form of acute he-
patic porphyria, which is caused by any of numerous mutations in
hydroxymethylbilane synthase (porphobilinogen deaminase). It usu-
ally develops after puberty and is exacerbated by certain steroid
hormones or drugs, or a diet that induces 5-aminolevulinic acid
synthase in liver thus increasing formation of the porphobilinogen
substrate. See porphyria.

acute myeloid leukemia or (esp. Brit.) acute myeloid leukaemia
the most common form of acute leukemia, occurring within the first
four weeks of life. Almost half of the cases have a translocation in-
volving a chromosomal segment at 11q23 (the MLL gene — mixed



acute myeloid leukemia 1

lineage leukemia) and a segment of another chromosome, fre-
quently 19p13.1 (for ELL), resulting in the production of a fusion
protein that interferes with the normal control of cell division. The
MLL gene encodes a protein of 3968 amino acids, which contains:
in the N-terminal region, three A-T hooks for binding A-T base
pairs in the minor groove of DNA; a segment homologous with the
noncatalytic regions of DNA methyltransferase; in the central re-
gion, two zinc finger regions; and in the C-terminal region a 210-
amino acid segment that, like the zinc finger regions, has significant
homology to Drosophila trithorax. The resulting MLL-ELL fusion
protein contains the N-terminal 1300 residues (up to but not in-
cluding the zinc fingers) of MLL, and most of the sequence of ELL.

acute myeloid leukemia 1 see AML1.

acute-phase protein any of the non-antibody proteins that show
raised plasma concentrations soon after the onset of infection,
chemical or physical tissue injury, or malignant neoplasia. They in-
clude complement (def. 3) proteins, C-reactive protein, fibrinogen and
other coagulation proteins, and interferon. Levels of some proteins
(e.g. albumin) usually decrease. These responses in liver protein
synthesis may have complex origins.

acute transfection the short-term infection of cells with DNA.

acyclic describing an organic compound devoid of a ring of atoms.

acycloguanosine an alternative name for acyclovir.

acyclovir or acycloguanosine 9-(2-hydroxyethoxymethyl)guanine;
an antiviral agent widely used in the treatment of human herpes in-
fections. It is selectively phosphorylated by herpesvirus-induced
thymidine kinase and the phosphorylated compound is a potent in-
hibitor of herpesvirus-induced DNA polymerase. One proprietary
name is Zovirax.
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acyl generic name for any group formally derived by removal of a hy-
droxyl group from the acid function of an organic acid. Examples
include any group of general structure R-CO- derived from a car-
boxylic acid; R-SO,— from a sulfonic acid; and R-PO(OH)- from a
phosphonic acid. However, unless the context indicates otherwise
the term refers to such groups derived from carboxylic acids.

acyl-ACP dehydrogenase see enoyl-[acyl-carrier protein] reductase
(NADPH, A-specific).

acyl-activating enzyme see long-chain-fatty-acid—CoA ligase.

acylation the process of introducing an acyl group into a compound
by substitution for a hydrogen atom. —acylated adj.

acyl carrier protein abbr.: ACP; any of the relatively small acidic
proteins that are associated with the fatty acid synthase system of
many organisms, from bacteria to plants. They contain one 4’-
phosphopantetheine prosthetic group bound covalently by a phos-
phate ester bond to the hydroxyl group of a serine residue. The
sulfhydryl group of the 4’-phosphopantetheine moiety serves as an
anchor to which acyl intermediates are (thio)esterified during fatty-
acid synthesis. In animals, the fatty acid synthase system is a 500
kDa polyfunctional enzyme containing two identical chains, each
with one ACP unit. Escherichia coli ACP, a separate single protein,
contains 77 amino-acid residues (8.85 kDa); the phosphopanteth-
eine group is linked to serine 36.

acyl-CoA generic name for any derivative of coenzyme A in which the
sulfhydryl group is in thioester linkage with a fatty-acyl group.

acyl-CoA dehydrogenase the first enzyme of fatty acid oxidation,
responsible for catalysing an FAD-dependent alpha-beta dehydro-
genation of a fatty acyl-CoA substrate. Four enzymes are recog-
nized in humans. Very-long-chain acyl-CoA dehydrogenase (EC
1.3.99, abbr.: VLCAD) is a homodimer attached to the inner mito-

acyl migration

chondrial membrane in liver, and acts on fatty acids of chain length
14-20 carbon atoms. Its gene locus at 17p13 encodes a sequence of
655 amino acids. Long-chain acyl-CoA dehydrogenase (EC
1.3.99.13, abbr.: LCAD) is a homotetramer bound to the inner mi-
tochondrial membrane that acts on fatty acids 12-18 carbon atoms
long; it also has 2-enoyl-CoA hydratase activity and constitutes the
o subunits of mitochondrial trifunctional protein (an o4f; oc-
tamer). The B subunits of the trifunctional protein have 3-ketoacyl-
CoA thiolase activity. Genetic loci for both subunits are at 2p23.
Medium-chain acyl-CoA dehydrogenase (EC 1.3.99.3, abbr.:
MCAD) is a homotetramer present in the mitochondrial matrix
and acts on fatty acids of chain length 4-12 carbon atoms. Its gene
locus is at 1p31. Short-chain acyl-CoA dehydrogenase (butgryl-CoA
dehydrogenase, EC1.3.99.2, abbr.: SCAD), also a homotetramer,
acts on fatty acids of 4-6 carbon atoms chain length. Its locus at
12q22-qter encodes a mature protein of 388 amino acids. Disease-
causing mutations are known in all four enzymes.

acyl-CoA reductase EC 1.2.1.50; recommended name: long-chain-
fatty-acyl-CoA reductase; systematic name: long-chain-aldehyde:
NADP* oxidoreductase (acyl-CoA-forming). An enzyme that
catalyses a reaction between a long-chain aldehyde, CoA, and
NADP" to form long-chain acyl-CoA and NADPH. It is part of
the bacterial luciferase system. Example: see Lux proteins.

acyl-CoA synthetase sce long-chain-fatty-acid-CoA ligase.

acyl enzyme any intermediate formed in an enzymic acyl-transfer
reaction in which a group at the active site of the enzyme is acy-
lated.

acylglycerol 1 any mono-, di-, or triester of glycerol with (one or
more) fatty acids (termed respectively monoacylglycerol, diacyl-
glycerol, or triacylglycerol); formerly known as mono-, di-, or
triglyceride. 2 acylglycerols (plural), also denotes any mixture of
mono-, di-, and/or triacylglycerols whatever its degree of complex-
ity, including any comprising a neutral fat.

2-acylglycerol O-acyltransferase EC 2.3.1.22; other names: acyl-
glycerol palmitoyltransferase; monoglyceride acyltransferase; an
enzyme that catalyses the acylation by acyl-CoA of 2-acylglycerol
to form diacylglycerol and CoA. It is an enzyme involved in the
monoacylglycerol pathway of triacylglycerol biosynthesis.

1-acylglycerol-3-phosphate O-acyltransferase EC 2.3.1.51;
systematic name: acyl-CoA:l-acyl-sn-glycerol-3-phosphate 2-O-
acyltransferase. An enzyme that catalyses the acylation by acyl-
CoA of 1-acyl-sn-glycerol 3-phosphate (lysophosphatidic acid) to
form 1,2-diacyl-sn-glycerol 3-phosphate (phosphatidic acid) with
release of CoA. Acylated acyl carrier protein can also act as sub-
strate. In animals, the enzyme specifically transfers unsaturated
fatty acyl groups, a preference that contributes to the high propor-
tion of unsaturated fatty acids on the 2-position of phosphoglyc-
erides.

1-acylglycerophosphocholine O-acyltransferase EC 2.3.1.23;
other name: lysolecithin acyltransferase; an enzyme that catalyses
the acylation by acyl-CoA of l-acyl-sn-glycero-3-phosphocholine
to form 1,2-diacyl-sn-glycero-3-phosphocholine and CoA. It is in-
volved in the resynthesis of phosphatidylcholine in situations where
the latter has been degraded to lysophosphatidylcholine.

acylhomoserine see O-succinylhomoserine.

acyl migration any intramolecular rearrangement reaction in
which, under certain conditions, an acyl group moves from one
functional group to another, which may be of the same or of a dif-
ferent kind. N — O acyl migration (also termed N — O acyl shift, N
— O acyl transfer, or N — O peptidyl shift) is a reaction that can
occur in polypeptides and proteins subjected to hydrolysis by con-
centrated acid at room temperature or in the presence of an acid
chloride (e.g. POCly), whereby the f-hydroxyl group of a serine or
threonine residue displaces the amino group of the same residue
from its amide ( = peptide) linkage with the carboxyl group of the
adjacent residue, thus forming an acid-sensitive f-ester linkage. The
reaction may be used to advantage in partial acid hydrolysis of
polypeptides and proteins. In the presence of alkali the ester reverts
to the original amide by O — N acyl migration, a reaction that can
also occur during the Edman degradation of a peptide. An acyl group,
e.g. acetyl or maleyl, that happens to be present on the f-hydroxyl
group of a serine or threonine residue, moves to the free amino



N-acylneuraminate glycohydrolase

group of such a residue when it becomes N-terminal, so preventing
the next cycle of the degradation.

N-acylneuraminate glycohydrolase sce sialidase.

acylphosphatase EC 3.6.1.7; systematic name: acylphosphate
phosphohydrolase. An enzyme that catalyses the hydrolysis of acyl
phosphate to fatty-acid anion and orthophosphate.

acyl-protein synthase sce myelin-proteolipid O-palmitoyltransferase.

acyl shift see acyl migration.

acylsphingosine deacylase sce ceramidase.

N-acylsphingosine galactosyltransferase EC 2.4.1.47; an en-
zyme that catalyses the formation of the cerebroside D-galactosylce-
ramide from UDPgalactose and N-acylsphingosine with release of
UDP.

acyltransferase any enzyme of sub-subclass EC 2.3.1. Such en-
zymes transfer acyl groups, forming either esters or amides, by
catalysing reactions of the type:

acyl-carrier + reactant = acyl-reactant + carrier.

For example if acyl = acetyl, carrier = CoA, and reactant = choline,
the reaction is that of choline acetyltransferase.

AD (in clinical biochemistry) abbr. for alcohol dehydrogenase (pre-
ferred to ADH because of possible confusion with antidiuretic hor-
mone).

Ada or ADA abbr. for N-(2-acetamido)iminodiacetic acid; [(car-
bamoylmethyl)imino]diacetic acid; a Good buffer substance, pK, (20
°C) = 6.6.

Adair equation an equation describing the oxygen saturation curve
of hemoglobin:

R= Kl[Poz] + 21(1K2[1702]2 + 3K1K2K3[P02]3 + 4K1K2K3K4[P02]4

4(1+K1[I’02] + K1K2[1702]2 + K1K2K3[1?702]3 + K1K2K3K4[P02]4)

where R is the fractional saturation of hemoglobin with oxygen, K;,
K, K5, and K, are the stepwise intrinsic association constants for
the four oxygen-binding sites, and pq,, is the partial pressure of oxy-
gen. For a generalized form of this equation see Bjerrum formation
function. [Defined by Gilbert Smithson Adair (1896-1979), British
biophysicist, in 1925.]

ADAM abbr. for a disintegrin and metalloproteinase; any of a large
family of zinc-binding cell-surface transmembrane proteins that
contain a disintegrin and a metalloproteinase domain. Such proteins
are presumed to have roles in cell fusion, cell adhesion, and cell sig-
naling.

ADAM-10 an a-secretase involved in amyloid peptide precursor pro-
teolysis. It is an endopeptidase, EC 3.4.24.81. See ADAM.

ADAM-17 an alternative term for TNF-o converting enzyme. See also
ADAM.

ADAM-33 a protein belonging to the ADAM family that is abundant
in lung fibroblasts and bronchial smooth muscle cells. Mutations of
its gene are associated with asthma.

adamalysin EC 3.4.24.46; other name: proteinase 1I; a metalloen-
dopeptidase that catalyses the cleavage of Phe!-|-Val?, His’-|-Leu®,
His!%-|-Leu'!, Ala'#-|-Leu'’, Leu'>-|-Tyr'¢, and Tyr!'®-|-Leu'’ in the
insulin B-chain. Zn?* and Ca’?* are cofactors. It is a snake venom
proteinase whose natural substrate(s) are protease inhibitor(s), such
as the serpins.

1-adamantanamine or a-adamantanamine see amantadine.

adamantane tricyclo[3.3.1.137]decane; a substance isolated from
petroleum and said to have virostatic activity. See also amantadine.

ADAMTS abbr. for a disintegrin and metalloproteinase with a
thrombospondin domain; any of a family of proteins that are re-
lated to the ADAM family of metalloproteinases but are distin-
guished by having a thrombospondin domain and by being se-
creted.
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Addison’s disease

ADAMTS-2 a protein belonging to the ADAMTS family, deficiency of
which is associated with a form of Ehlers—Danlos syndrome.

ADAMTS-13 a protein belonging to the ADAMTS family that cleaves
von Willebrand factor. Deficiency leads to microvascular thrombus
formation. Mutations in its gene are associated with a form of con-
genital purpura.

Adapt any of a family of proteins encoded by oxidant stress-in-
ducible genes that provide partial protection against such stress.
The genes are also inducible by calcium ionophores or by inceased
intracellular calcium. Adapt78 (also called DSCR1 or Down syn-
drome critical region 1) is a 25 kDa protein that specifically binds
and inhibits calcineurin, which has a role in stress-induced apopto-
sis. Adapt78 gene is the most responsive to calcium of the various
adapts; its gene is highly expressed in neurons of cerebral cortex
and hippocampus, and is overexpressed in brains of Down syn-
drome sufferers.

adaptation (in biology) 1 any change in an organism’s structure or
function that allows it better to deal with its environmental condi-
tions. 2 the mechanism whereby bacterial cells that approach cells
of the opposite mating type, but fail to mate, can recover and con-
tinue dividing.

adapted gradient in gradient elution, a form of gradient in which the
composition of the eluate is adjusted, on the basis of information
obtained in a trial separation, to be optimal at each moment of the
elution, so that the optimum resolution between the desired compo-
nents of the sample is obtained.

adaptin a major coat protein of clathrin-coated vesicles. It functions
as a component of the adaptor complexes that link clathrin to the
receptors being taken into the cell in the coated vesicles, recognizing
a motif of four amino acids (FRxY) in the cytoplasmic domain of
the receptor.

adaptive describing changes in an organism, induced by environ-
mental factors, that tend to increase its viability.

adaptive enzyme see inducible enzyme.

adaptive immunity an alternative name for active immunity.

adaptor 1 any of various devices useful for joining together two or
more parts, otherwise incompatible, such as electrical connectors or
pieces of glassware. 2 any synthetic single- or double-stranded
oligodeoxynucleotide useful in recombinant DNA technology for
joining two incompatible cohesive ends of restriction fragments.
Compare linker. 3 or adaptor molecule the molecule that was postu-
lated as carrying the amino acid to the (messenger) RNA in the
adaptor hypothesis of protein synthesis, now known to be a tRNA
molecule.

adaptor hypothesis the hypothesis, first postulated by the British
molecular biologist Francis Crick (1916- ), that during protein
biosynthesis each amino-acid residue is carried to the RNA tem-
plate by its appropriate small adaptor RNA molecule, and that the
adaptor is the part that fits on to the messenger RNA. The hypoth-
esis was subsequently confirmed by the discovery of transfer RNA.

adaptor protein abbr.: AP 1. a protein that links together active
signal components but is not itself catalytic. 2. a component of pro-
tein complexes associated with clathrin in clathrin-coated vesicles.

ADAR abbr. for adenosine deaminase acting on RNA; any member
of a family of enzymes that deaminate adenosine to inosine in RNA
and share a common modular organization. This consists of a vari-
able N-terminal region, one or several double-standed RNA-bind-
ing domains, and a zinc-containing catalytic domain. In verte-
brates, ADAR 1 and ADAR 2 are expressed in most tissues and are
involved in editing of pre-mRNA for mammalian ionotropic gluta-
mate receptors and a subtype of serotonin receptors, whereas
ADAR 3 is brain-specific but appears to lack catalytic activity. See
also adenosine deaminase.

ADAT abbr. for adenosine deaminase acting on tRNA; other name:
tRNA-specific adenosine deaminase; any member of a family of
RNA-dependent adenosine deaminases that act on the anticodon in
several tRNAs in higher eukaryotes, prokaryotes, and plant chloro-
plasts. The catalytic domain binds zinc and contains an essential
glutamate residue.

ADCC abbr. for antibody-dependent cell-mediated cytotoxicity.

Addison’s disease a disease due to deficiency of production of cor-
tisol and other cortical steroids. It results from atrophy of the
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adrenal cortex, a condition having a variety of causes. [Described
by Thomas Addison (1793-1860), British physician and endocri-
nologist, in 1849.]

addition 1 (in chemistry) the formation of an adduct. 2 an addition re-
action.

addition compound see adduct.

addition reaction or addition any organic chemical reaction involv-
ing the combination of two or more substances to form a single
product in which there are more groups attached to carbon atoms
than there were in the original reactants. Such reactions thus in-
volve a net reduction of bond multiplicity in one of the reactants, as
in the example:

H,C=CH, + Br, — H,BrC-CBrH.,.

address 1 that part of the information contained within the amino-
acid sequence of a hormonal polypeptide, or its biosynthetic pre-
cursors, that determines the receptor-specific affinity of the hor-
mone. Compare message (def. 4). 2 (in computer technology) a label,
name, or number, identifying a device or a location in a memory.

addressin any of a group of glycoproteins, expressed specifically in
a region of the vascular endothelium in peripheral and mucosal
lymph nodes, that are involved in the homing of T lymphocytes to
these sites.

address sequence or address region that segment of the amino-
acid sequence of a polypeptide hormone, or prohormonal polypep-
tide, in which the address of the hormone resides, and through
which the hormone is considered to bind to its specific receptor.
Compare message sequence.

adducin a membrane skeleton protein (heterodimer) that interacts
with a junctional complex that links spectrin assemblies. The com-
plex in the red blood cell consists of tropomyosin and actin with band
4.1 (see band). Adducin probably binds to band 4.1.

adduct 1 any new chemical species, AB, formed by direct combina-
tion of two separate chemical species, A and B, in such a way that
there is no change in connectivity of atoms within the moieties A and
B. This term is preferred to complex, which is less explicit. 2 (for-
merly) the product of a reaction between molecules occurring in
such a way that the original molecules or their residues have their
long axes parallel to one another.

Ade symbol for a residue of the purine base adenine (alternative to
A).

ADE2 a gene that encodes a multifunctional protein with activities
for phosphoribosylaminoimidazole carboxylase and phosphoribosy-
laminoimidazolesuccinocarboxamide synthase. It has been studied as a
model of position effect in gene expression. The gene is expressed in
all cells if in its normal position near the middle of the chromosome,
but if moved experimentally to the end of the chromosome it is si-
lenced. The lack of the enzyme produces a red pigmentation in
these colonies.

adenine symbol: A or Ade; 6-aminopurine; 1H-purin-6-amine; a
purine base. It is one of the five main bases found in nucleic acids
and a component of numerous important derivatives of its corre-
sponding ribonucleoside, adenosine. It can exist in a tautomeric
imino form.
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adenine arabinoside other names: vidarabine, ara-A; 9-f-D-arabi-
nofuranosyladenine; an antibiotic produced by Streptomyces bac-
teria that acts as an antiviral agent, causing mispairing of purines
and pyrimidines in nucleic-acid synthesis.

adenine nucleotide translocase see ADP,ATP carrier protein.

adenine phosphoribosyltransferase abbr.. APRT; EC 2.4.2.7;
other names: AMP pyrophosphorylase; transphosphoribosidase; an
enzyme that catalyses the formation of AMP from 5-phospho-a-D-
ribose 1-diphosphate and adenine with release of pyrophosphate. It
is an enzyme of purine metabolism that salvages adenine released

adenosine deaminase
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by degradative enzymes, converting it back to a nucleotide. Several
mutations in a locus at 16q24 produce APRT deficiency type 1, in
which no activity is detectable in erythrocytes and the excess ade-
nine forms the poorly soluble 2,8-dihydroxyadenine and leads to
crystalluria. Other mutations produce APRT deficiency type 2, in
which activity amounts to 10-25% of the wild type.
adeno+ or (before a vowel) aden+ comb. form meaning of, pertain-
ing to, or like a gland; glandular; found in glands.
adenohypophysis the glandular anterior lobe of the hypophysis
(or pituitary gland). It produces corticotropin, gonadotropin,
lipotropin, somatotropin, thyrotropin, and other hormones. Com-
pare neurohypophysis. —adenohypophyseal or adenohypophysial adj.
adenoma any benign tumour formed by the multiplication of the
epithelial cells that form the ducts and acini of glandular organs.
The meaning has been broadened to include the benign tumours
that arise from the solid masses of epithelium that form some of the
endocrine glands. Adenomas often accurately reproduce the tissues
from which they are derived and produce a secretion identical with
or similar to that produced by the normal glandular tissue.
adenosine symbol: A or Ado; adenine riboside; 9--D-ribofuranosy-
ladenine; a ribonucleoside found widely distributed in cells of every
type as the free nucleoside and in combination in nucleic acids and
various nucleoside coenzymes. It is a potent regulator of physiolog-
ical transmission in both central and peripheral nervous systems,
where it activates specific receptors (see adenosine receptor). It can
inhibit or stimulate the release of a number of neurotransmitters,
including acetylcholine, f-aminobutyrate, catecholamines, excita-
tory amino acids, and 5-hydroxytryptamine. The effect depends on
whether the receptor involved inhibits adenylate cyclase (and thus
inhibits release) or stimulates it.
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adenosine aminohydrolase sce adenosine deaminase.

adenosine 2',3’-(cyclic)phosphate sce adenosine phosphate.

adenosine 3',5’-(cyclic)phosphate sce adenosine 3',5-phosphate.

adenosine deaminase EC 3.5.4.4; systematic name: adenosine
aminohydrolase; an enzyme that catalyses the hydrolysis of adeno-
sine to inosine and NHj. It is involved in the degradation of adeno-
sine, the inosine thereby formed being then converted to hypoxan-
thine and thence to uric acid. The enzyme is also found on the outer
surface of T cells, and a form that acts on double-stranded RNA
(dsRNA) converts adenosines to inosines within dsRNA.



adenosine deaminase acting on RNA

adenosine deaminase acting on RNA see ADAR.

adenosine deaminase acting on tRNA sce ADAT.

adenosine deaminase deficiency an autosomal recessive disease
in which deficiency of adenosine deaminase (ADA) causes a form
of severe combined immunodeficiency (SCID). ADA activity is
very low or undetectable in all tissues, and both cell-mediated (T-
lymphocyte) and humoral (B-lymphocyte) forms of immunity are
lacking. Successful therapy involves bone marrow transplantation.
Numerous mutations of a locus at 20q13.11 lead to the deficiency.
In partial ADA deficiency, ADA activity is absent in erythrocytes
and partial in all other tissues, although immune function is essen-
tially normal.

adenosine diphosphatase see apyrase.

adenosine 5-diphosphate symbol: Ado5 PP or ppA; the recom-
mended name for adenosine diphosphate (abbr.: ADP); 5’-diphos-
phoadenosine; 5’-adenylyl phosphate; adenosine 5’-trihydrogen
diphosphate; a universally distributed nucleotide that occurs both
in the free state and as a component of certain nucleotide coenzymes.
It is a metabolic precursor of adenosine 5'-triphosphate, ATP, and
is the product of many enzyme reactions in which ATP is hydrol-
ysed by an adenosine triphosphatase or in which the terminal phos-
phoric residue of ATP is transferred to another organic compound
by a kinase (including adenylate kinase).

adenosinediphosphoglucose or adenosine (5’)diphospho(1)-a-p-
glucose symbol: AdoPPGlc or Ado-5PP-Glc or A5 pplGlc; the
alternative recommended names for adenosine diphosphate glucose
(abbr.: ADPG or ADP-Glc or ADPglucose); adenosine 5’-(e-D-glu-
copuranosyl diphosphate); a-D-glucopyranosyl 5’-adenylyl phos-
phate; a nucleosidediphosphosugar in which the distal phosphoric
residue of adenosine 5'-diphosphate is in glycosidic linkage with
glucose. ADPglucose is synthesized from glucose 1-phosphate and
adenosine 5'-triphosphate, ATP, through the action of glucose 1-
phosphate adenylyltransferase (EC 2.7.7.27). It is an intermediate
in the incorporation of glucosyl groups into starch in plants and
into storage glucans in bacteria.

adenosinediphosphoribose or adenosine(5")diphospho(5)-B-D-ri-
bose symbol: AdoPPRib or A5'pp5Rib or (Rib5S)ppA; the alterna-
tive recommended names for adenosine diphosphate ribose (abbr.:
ADP-Rib or ADPribose); adenosine 5'~(f-D-ribofuranose 5-diphos-
phate); a nucleoside diphosphosugar in which the explicit sugar moi-
ety is a second residue of D-ribose and is in ester linkage with the
distal phosphoric residue of adenosine 5’-diphosphate atypically at
C-5 instead of at C-1. ADPribose is synthesized from D-ribose 5-
phosphate and ADP through the action of ribose-5-phosphate
adenylyltransferase (EC 2.7.7.35), releasing orthophosphate. In ad-
dition, free ADPribose is released from nicotinamide-adenine dinu-
cleotide, NAD™, on hydrolytic cleavage of the glycosylamine bond
to nicotinamide through the action of NAD" nucleosidase (EC
3.2.2.5). See also cyclic adenosinediphosphoribose.

adenosinediphosphoribosyl abbr.: ADPribosyl; the glycosyl
group formally derivable from adenosinediphosphoribose by loss
of the anomeric (i.e. C-1) hydroxyl group from its distal ribose moi-
ety. The ADPribosyl group of nicotinamide-adenine dinucleotide
may be utilized for ADP-ribosylation.

adenosine 5-[8,y-imidoltriphosphate symbol: AdoPP[NH]P or
PINH]ppA; the recommended name for f,y-imidoadenosine 5'-
triphosphate (abbr.: ATP[,y-NH]); 5-adenylyl imidodiphosphate;
5’-adenylyl iminodiphosphonate (abbr.: AMP-PNP); adenosine
(5= 0%-1,2-u-imidotriphosphate; a synthetic analogue of adeno-
sine triphosphate, in which the oxy group between the latter’s inter-
mediate and terminal phosphorus atoms is replaced by an imido
group. It competitively inhibits ATP-dependent enzymes, including
mitochondrial ATPase.

adenosine kinase EC 2.7.1.20; an enzyme that catalyses the reac-
tion:

ATP + adenosine = ADP + AMP.

adenosine 5-[a,3-methyleneldiphosphate symbol: AdoP[CH,]P
or p[CH,|pA; the recommended name for o, f-methyleneadenosine
S’-diphosphate (abbr.: ADP[er,;-CH,]); 5”-adenylyl methylenephos-
phonate (abbr.: AMP-CP); adenosine (5'—O")-1,2-u-methyl-
enediphosphate; a synthetic analogue of adenosine 5’-diphosphate,
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adenosine 5’-[8,y-methyleneltriphosphate
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adenosine 5’-[f,y-imidoltriphosphate

ADP, in which the oxy group between the latter’s two phosphorus
atoms is replaced by a methylene group. It inhibits 5’-nucleotidase
obtained from rat-heart membranes.
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adenosine5’-[@,8-methyleneltriphosphate symbol:

AdoP[CH,]PP or pp[CH,IpA; the recommended name for o, f-meth-
yleneadenosine 5'-triphosphate (abbr.: ATP[er,f-CH,)); 5’-adenylyl
methylenediphosphate (abbr.: AMP-CPP); adenosine (5—0"')-1,2,-
u-methylenetriphosphate; a synthetic analogue of adenosine 5'-
triphosphate, ATP, in which the oxy group between the latter’s in-
nermost and intermediate phosphorus atoms is replaced by a
methylene group. It competitively inhibits rat-liver adenylate cy-
clase.
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adenosine 5-[3,y-methyleneltriphosphate symbol:

AdoPP[CH,]P or p[CH,]ppA; the recommended name for f3, y-meth-
yleneadenosine 5’-triphosphate (abbr.: ATP[S,y-CH,)); 5’-adenylyl
methylenediphosphonate (abbr.: AMP-PCP); adenosine (5'—0")-
1,2-u-methylenetriphosphate; a synthetic analogue of adenosine 5’-
triphosphate, ATP, in which the oxy group between the latter’s in-
termediate and terminal phosphorus atoms is replaced by a
methylene group. It inhibits the binding of ouabain to Na*/K*-
transporting ATPase, the sodium pump.



adenosine monophosphate
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adenosine monophosphate abbr.: AMP; an alternative name for
any adenosine phosphate, but in particular for adenosine 5-phos-
phate, especially when its distinction from adenosine (5’-) diphos-
phate and adenosine (5’-)triphosphate requires emphasis.

adenosine phosphate symbol: AdoP; adenosine monophosphate
(abbr.: AMP); any phosphoric monoester or diester of adenosine.
There are three monoesters — adenosine 2’-phosphate, adenosine 3’-
phosphate, and adenesine 5-phosphate — and two diesters — adeno-
sine 2’,3’-phosphate and adenosine 3',5"-phosphate — although adeno-
sine 5’-phosphate is the ester commonly denoted (the locant being
omitted if no ambiguity may arise). Adenosine 2’-phosphate (sym-
bol: Ado2’P) is also named adenosine 2’-monophosphate (abbr.:
2’AMP) or 2’-adenylic acid or adenylic acid a, and adenosine 3'-
phosphate (symbol: Ado3’P) is also named adenosine 3'-
monophosphate (abbr.: 3’ AMP) or 3’-adenylic acid or adenylic acid
b or (formerly) yeast adenylic acid.

adenosine 2’-phosphate sce adenosine phosphate.

adenosine 2',3’-phosphate sce adenosine phosphate.

adenosine 3’-phosphate sce adenosine phosphate.

adenosine 3',5-phosphate symbol: Ado-3",5"-P; the recommended
name for cyclic adenosine 3’,5-monophosphate (abbr.: cyclic AMP
or cAMP); adenosine 3’,5-cyclophosphate; adenosine 3’,5'-
(cyclic)phosphate; a monophosphoric diester of adenosine. It is a
universally distributed key metabolite, produced by the action of
adenylate cyclase on adenosine 5’-triphosphate, ATP. The first com-
pound to be named a second messenger, it mediates many effects in
signal transduction pathways. It was first identified as a heat-stable
activator of glycogen phosphorylase kinase, and is now known also
to activate cyclic-:AMP-dependent protein kinase and to regulate
numerous other enzymic activities or physiological processes.
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adenosine 5-phosphate or 5-adenylic acid or 5’-phosphoadeno-
sine or 5’-O-phosphonoadenosine symbol: Ado5’P; alternative recom-
mended names for adenosine 5’-monophosphate (abbr.: 5’AMP);
adenosine 5’-(dihydrogen phosphate); adenine (mono)ribonu-
cleotide or (formerly) muscle adenylic acid. (The locant is com-
monly omitted if there is no ambiguity as to the position of phos-
phorylation.) It is a metabolic regulator, biosynthesized from
inosine 5-phosphate, 5-inosinic acid; it is formed also by py-

adenosine receptor

rophosphatase-catalysed cleavage of (inorganic) diphosphate from
ATP.

adenosine 3’-phosphate 5-phosphosulfate or 3’-phospho-
adenosine 5’-phosphosulfate symbol: PAdoPS; abbr.: PAPS; alterna-
tive recommended names for active sulfate; 3’-phospho-5"-adenylyl
sulfate; adenosine 3’-phosphate 5’-P-phosphatosulfate; 3’-phos-
pho-5-adenylic sulfuric monoanhydride; a naturally occurring
mixed anhydride. It is synthesized from adenosine 5’-phosphosulfate
by phosphorylation with ATP through the action of adenylylsulfate
kinase (EC 2.7.1.25). It is an intermediate in the formation of a va-
riety of sulfo compounds in biological systems. For example, in an-
imals it is involved in sulfate transfer in the formation of sulfatides
and in the synthesis of chondroitin sulfate and other sulfated poly-
saccharides, while in bacteria, by a process analogous to that in-
volving adenosine 5’-phosphosulfate in plants, adenosine 3’-phos-
phate 5’-phosphosulfate interacts with reduced thioredoxin to yield
adenosine 3’,5"-bis(phosphate) and sulfite; the latter can then un-
dergo further reduction to sulfide, from which cysteine may be syn-
thesized.
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adenosine 5’-phosphosulfate symbol: AdoPS; abbr.: APS; the
recommended name for 5’-adenylyl sulfate; adenosine 5'-P-phos-
phatosulfate; 5’-adenylic sulfuric monoanhydride; a naturally oc-
curring mixed anhydride. It is synthesized from ATP and (inor-
ganic) sulfate by the action of sulfurylase, sulfate
adenylyltransferase (EC 2.7.7.4), and is an intermediate in the for-
mation of adenosine 3’-phosphate 5-phosphosulfate. In plants, by a
process analogous to that involving adenosine 3’-phosphate 5'-
phosphosulfate in bacteria, adenosine 5’-phosphosulfate can un-
dergo reduction to yield sulfide, which may then be utilized for cys-
teine synthesis.
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adenosine receptor or P, purinoceptor one of three types, A;, A,,
and A3, of membrane protein that bind adenosine or its analogues;
they are 7TM proteins. The selective agonist for A is N°-cyclopenty-
ladenosine; that for A, is (2-p-carboxyethyl)phenylamino-5 - N-car-
boxamidoadenosine. Binding of agonist to A; causes inhibition of
adenylate cyclase, opening of K* channels, and inhibition of Ca*
channels. Activation of A, brings about stimulation of adenylate
cyclase. Activation of A; causes stimulation of adenylate cyclase. In



adenosine 5’-B-thiodiphosphate

some cases, particularly where A; receptors are involved, inosi-
tolphospholipid turnover may be stimulated. See also purinoceptor.

adenosine 5’-B-thiodiphosphate symbol: AdoPP[S] or [S]ppA;
abbr.: ADP[S] or ADP-$-S; the recommended name for adenosine 5’-
[f-thio]diphosphate; adenosine 5’-(2-thiodiphosphate); adenosine
(5= 0%-1-thiodiphosphate; a synthetic analogue of adenosine 5'-
diphosphate, ADP, in which an oxygen atom of its terminal phos-
phoric residue is replaced by a sulfur atom. It acts variously as a
substrate or an inhibitor of ADP-dependent systems.
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adenosine 5’-thiophosphate symbol: AdoP[S] or [SIpA; the rec-
ommended name for adenosine 5’-[@-thio]monophosphate (abbr.:
AMP-S); a synthetic analogue of adenosine 5’-phosphate, AMP, in
which an oxygen atom of its phosphoric residue is replaced by a sul-
fur atom. It acts variously as a substrate or an inhibitor of AMP-de-
pendent systems.
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adenosine 5’-y-thiotriphosphate symbol: AdoPPP[S] or

[SlpppA; abbr.: ATP[S] or ATP-y-S; the recommended name for
adenosine  5’-[y-thio]triphosphate; adenosine (5'—03%)-1-thiot-
riphosphate; a synthetic analogue of adenosine 5’-triphosphate,
ATP, in which an oxygen atom of its terminal phosphoric residue is
replaced by a sulfur atom. It can variously substitute for ATP or act
as an inhibitor of ATP-dependent systems.

NH>
z N
N | \>
N=n
T 00 N
-S—IID—O—T—O—T—O—CHz (0]
o~ o~ (el
OH OH

adenosinetriphosphatase or ATP phosphohydrolase or ATPase
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S-adenosylmethionine

any of several hundred enzymes catalyzing hydrolysis of ATP to
ADP plus orthophosphate. Several types of ATPase are recognized.

1 ATPases functioning in the active transport of substances
across membranes. These can be classified as: (a) P-type ATPases,
which undergo phosphorylation at an aspartate residue during the
transport cycle and transport mostly cations (H*, Na*, K*, Ag*,
Ca?*, Cd**, Cu?*, Mg?*), but also Cl- and aminophospholipids (EC
3.6.3.1-3.6.3.13, 3.6.3.53 or TC 3.A.3.1.1-3.A.3.9.3); (b) ATPase
exporting arsenite anions from bacteria (EC 3.6.3.16 or TC
3.A.4.1.1); (c) the multisubunit or two-sector ATPases transporting
H* and Na* ions (EC 3.6.3.14-3.6.3.15 or TC 3.A.2.1.1-3.A.2.3.1);
(d) the ABC-type ATPases (see also ABC transporter) transporting a
variety of substances, from nutrient molecules in bacteria to xeno-
biotics in eukaryotic organisms (EC 3.6.3.17-3.6.3.49 or TC
3.A.1.1.1-3.A.1.210.5); (e) enzymes or enzyme complexes partici-
pating in the transport of macromolecules (EC 3.6.3.50-3.6.3.52 or
TC families 3.A.5-3.A.11).

2 ATPases functioning in cellular and subcellular movement,
such as myosin (EC 3.6.4.1), dynein (EC 3.6.4.2), and others (EC
3.6.4.3-3.6.4.11).

adenosine 5’-triphosphate symbol: Ado5’PPP or pppA; the rec-
ommended name for adenosine triphosphate (abbr.. ATP); 5'-
triphosphoadenosine; 5-adenylyl diphosphate; adenosine 5’
(tetrahydrogen triphosphate); a universally important coenzyme
and enzyme regulator. It is formed from adenosine 5’-diphosphate
by oxidative phosphorylation in coupled mitochondria, by pho-
tophosphorylation in plants, and by substrate-level phosphoryla-
tion. Reactions in which it participates are often driven in the direc-
tion leading to hydrolysis of ATP. The chemical energy so released
may be utilized in active transport; it may be converted to mechan-
ical energy (e.g. for muscular contraction, movement of cilia, etc.),
to light energy (for bioluminescence), or to electrical energy (in elec-
tric fish); or it may be released as heat. ATP also participates in nu-
merous synthetic reactions by the transfer to other metabolites of a
phosphoric or a diphosphoric residue, of an adenosyl residue, or of
an adenylyl residue.
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adenosyl any chemical group formed by the loss of a 2’-, a 3-, or a
5’-hydroxyl group from the ribose moiety of adenosine. Compare
adenylyl.

S-adenosylhomocysteine the L enantiomer, S-(5-adenosyl)-L-ho-
mocysteine (symbol: AdoHcy; abbr.: SAH), S-(5-deoxyadenosine-
5’-yl)-L-homocysteine, is formed from S-adenosylmethionine. It is a
strong inhibitor of S-adenosylmethionine-mediated methylation re-
actions and is cleaved to adenosine and homocysteine.

S-adenosylmethionine the L enantiomer, active methionine, S-(5’-
adenosyl)-L-methionine (symbol: AdoMet; abbr.: SAM), S-(5'-de-
oxyadenosine-5’-yl)-L-methionine, is an important intermediate in
one-carbon metabolism, the methionine’s methyl group (activated
by the adenosyl moiety bonded through sulfonium) being donated
to an acceptor molecule by transmethylation and S-adenosylhomo-
cysteine being produced. It is important also as an intermediate in
the production of ethylene from L-methionine in plants, being
cleaved to 5’-methylthioadenosine and 1-aminocyclopropane-1-
carboxylate. The latter compound is then fragmented under aerobic
conditions to ethylene, formate, ammonium, and carbon dioxide.
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S-adenosylhomocysteine

adenosylmethionine decarboxylase EC 4.1.1.50; systematic
name: S-adenosyl-L-methionine carboxy-lyase. An enzyme of
polyamine (and hence trypanothione) biosynthesis that catalyses the
decarboxylation of S-adenosyl-L-methionine to (5’-deoxyadenosin-
5’-yl)(3-aminopropyl)methylsulfonium salt; pyruvate acts as a co-
factor. The product participates in reactions in which its 3-amino-
propyl group is transferred to putrescine to form spermidine, and a
second 3-aminopropyl group is then transferred to spermidine to
form spermine. In most cases its subunits (o and ) are derived from
a single proenzyme.

S-adenosylmethionine synthetase sce methionine adenosyltrans-
ferase.

adenovirus any of a group of non-enveloped icosahedral viruses,
the Adenoviridae, containing linear double-stranded DNA. They
affect mammals or birds (usually being specific to one or a few
closely related host species) and are often associated with disease of
the respiratory tract.

adenyl a misnomer for adenylyl or adenylate.

adenylate 1 cither the monoanion or the dianion of adenylic acid. 2
any mixture of the acid and its anions. 3 any salt or ester of adenylic
acid.

adenylate cyclase or adenylylcyclase or (incorrectly) adenyl cy-
clase EC 4.6.1.1; systematic name: ATP pyrophosphate-lyase (cy-
clizing); a phosphorus—oxygen lyase enzyme that catalyses the elim-
ination of diphosphate from adenosine 5'-triphosphate (ATP) to
form adenosine 3',5’-phosphate (cyclic AMP). It is an effector of sig-
nal transduction and other fundamental regulatory mechanisms,
being regulated by some G, subunits of G-proteins. In mammals it
is a widely distributed membrane-bound glycoprotein with various
isoforms (115-180 kDa). These are six-loop-six structures, the in-
tracellular loop and the C-terminal domain being homologous to
the guanylate cyclase catalytic domain. One of them bears an ATP-
binding site. Type I, 1134 amino acids, is brain-specific, Ca>*/
calmodulin activated, and inhibited by G-protein By subunits.
Types II (1088 amino acids) and IV (1064 amino acids) are calmod-
ulin insensitive and activated by By subunits; type II is found in
brain and olfactory tissue, type IV is widely distributed except in
testis. Type 111, from olfactory sensory neurons, is calmodulin sen-
sitive and not regulated by By subunits. Types V and VI form a sub-
group that is widely distributed and not stimulated by By subunits.
Saccharomyces cerevisiae enzyme (2026 amino acids) has a weak
structural relationship with the mammalian enzyme. It is positively
regulated by the RASI and RAS2 gene products, but this property
is not shared by a recombinant enzyme from Schizosaccharomyces
pombe. A plant gene has been cloned, the deduced protein sequence
having no similarity to prokaryotic counterparts, but showing
striking similarity to the catalytic region of S. cerevisiae adenylate
cyclase, and with the cytoplasmic domains of bovine adenylate cy-
clase and two mammalian guanylate cyclases. Soluble adenylate cy-
clases (abbr.: sAC) are not affected by G proteins but are activated
by bicarbonate in kidney and choroid plexus. Some sACs are found
in bacterial toxins.

adenylate deaminase EC 3.5.4.6; other names: AMP aminohydro-
lase; AMP deaminase; an enzyme that converts adenosine

adenylyltransferase

monophosphate (AMP) to inosine monophosphate and ammonia.
There are four isozymes in humans. The M isozyme (also called
myoadenylate kinase) is specific to skeletal muscle where it is
closely associated with the contractile proteins. It is encoded by the
AMPDI gene at 1p13-p21. The L isozyme predominates in liver and
brain. It is encoded by the AMPD?2 gene at 1p13.3. E1 and E2 are
isoforms in erythrocytes, produced by differential splicing of the
pre-mRNA encoded by the AMPD3 gene at 11pl3-pter. Myoad-
enylate deaminase deficiency can be inherited as an autosomal re-
cessive trait and is associated with exercise-induced cramp or myal-
gia; alternatively it can be acquired, being associated with a variety
of neuromuscular disorders.

adenylate energy charge (or energy charge) a measure of the
phosphorylating power of an adenylate pool, equal to one half the
average number of anhydride-bound phosphoric groups per adeno-
sine moiety present in the pool. It may be defined in terms of the
concentrations of AMP, ADP, and ATP in the pool and expressed
by the quotient:

([ATP] + 0.5]ADP])/([ATP] + [ADP] + [AMP]).

Compare phosphorylation state ratio.

adenylate isopentenyltransferase EC 2.5.1.27; other name: cy-
tokinin synthase; an enzyme that catalyses the reaction between A°-
isopentenyl ~ diphosphate and AMP to form  (N®-4%-
isopentenyl)adenosine 5-monophosphate, an intermediate in the
formation of zeatin riboside, and pyrophosphate.

adenylate kinase abbr. (in clinical biochemistry): AK; EC 2.7.4.3;
systematic name: ATP:AMP phosphotransferase; other name:
myokinase. An enzyme that catalyses the reaction:

ATP + AMP = ADP + ADP.

adenylate pool or adenylate system the total amount of AMP,
ADP, and ATP in a cell, tissue, or organism.

adenyl cyclase a misnomer for adenylate cyclase.

adenylic acid the trivial name for any phosphoric monoester of
adenosine. The position of the phosphoric residue on the ribose
moiety of a given ester may be specified by a prefixed locant; see

denosine phosphate, ine. However, 5’-adenylic acid is the

ester commonly denoted, its locant usually being omitted if no am-
biguity may arise. 5’-Adenylic acid is also an alternative recom-
mended name for adenosine 5-phosphate.

adenylosuccinate lyase EC 4.3.2.2; other name: adenylosuccinate
adenosine 5-monophosphate lyase; an enzyme that catalyses the
nonhydrolytic cleavage of fumarate from the succinyl moiety of 5-
aminoimidazole-4-[n-succinyl carboxamide ribotide] (SAICAR)
and of succinyl-adenosine 5’-monophosphate, in the synthesis of
adenosine 5’-phosphate and of purines, respectively. Its gene locus,
at 22q13.1-q13.2, encodes a protein of 484 amino acids, which
forms a homotetramer that is widely distributed in tissues and or-
ganisms. Deficiency, associated with some 20 mutations, is inher-
ited as an autosomal recessive disorder characterized by psychomo-
tor retardation and often with epileptic seizures or autistic features.

adenylyl the adenosine[mono]phospho group; the acyl group de-
rived from adenylic acid (see adenosine 5'-monophosphate). Compare
adenosyl.

adenylylate to introduce adenylyl groups into a compound gener-
ally through the action of an adenylyltransferase. —adenylylated
adj.; adenylylation .

adenylyl cyclase a misnomer for adenylate cyclase.

adenylyl sulfate sce adenosine 5'-phosphosulfate

adenylylsulfate kinase EC 2.7.1.25; other name: APS kinase; an
enzyme that synthesizes 3’-phosphoadenosine-5’-phosphosulfate
from ATP and adenylylsulfate with release of ADP. See phospho-
adenosine-5-phosphosulfate.

adenylyltransferase generic name for any of a number of enzymes
within sub-subclass EC 2.7.7, nucleotidyltransferases, that are spe-
cific for the transfer of an adenylyl group from a donor (usually
adenosine triphosphate, ATP) to an acceptor (such as a nucleotide,
a polynucleotide, a protein, a sugar phosphate, or sulfate); e.g.
FMN adenylyltransferase (EC 2.7.7.2), ribose-5-phosphate adeny-
lyltransferase (EC 2.7.7.35).




ADH

ADH abbr. for: 1 antidiuretic hormone. 2 (in clinical biochemistry ) al-
cohol dehydrogenase (preferred form: AD).

adhalin or DAG2 a dystrophin-associated glycoprotein of skeletal
muscle sarcolemma that is specifically deficient in severe childhood
autosomal recessive muscular dystrophy. It has a 17-residue signal
sequence and one transmembrane domain, and contains two sites
for N-linked glycosylation.

adherens junction a cell junction in which the cytoplasmic face of
the plasma membrane is attached to actin filaments.

adhesion (in pathology) the abnormal union of surfaces or parts,
usually due to the formation of fibrous tissue following inflamma-
tion.

adhesion molecules molecules expressed on the surface of a cell
that mediate the adhesion of the cell to other cells, or to the extra-
cellular matrix. They bind to receptors, classed collectively as inte-
grins. Adhesion molecules are grouped into classes: these include se-
lectins; the immunoglobulin superfamily, containing ICAM,
MadCAM, NCAM, PECAM, and VCAM; the cadherins; and CD44. Adhe-
sion molecules play a part in morphogenesis (e.g., cadherins), and
in the treatment of inflammation and wounds (e.g., selectins and
the immunoglobulin superfamily).

adiabatic describing any thermodynamic process that occurs with
neither gain nor loss of heat between the system and its surround-
ings. —adiabatically adv.

adiabatic calorimeter a calorimeter in which the temperature of
the outer jacket is kept as close as possible to that of the inner com-
partment so that heat losses from the latter are minimized.

adiabatic system (in thermodynamics) any geometrically defined
volume that does not exchange thermal energy with its surround-
ings. Compare closed system, open system.

adipocyte a cell of adipose tissue; a fat cell or lipocyte of an animal.

adipogenesis the formation of fat or adipose tissue.

adipokine any adipose tissue-derived protein hormone, such as
ACRP30 or leptin.

adipokinetic fat-mobilizing; lipotropic.

adipokinetic hormone abbr.: AKH; an alternative name for
lipotropin.

adiponectin an alternative name for ACRP30.

adipo-Q an alternative name for ACRP30.

adipose tissue fat or fatty tissue. See also brown adipose tissue, white
adipose tissue.

adipsin 1 another name for complement factor D. 2 a protein of the
serine endopeptidase family secreted into serum by adipocytes. It is
expressed abundantly in adipocytes and sciatic nerve. There are two
forms, M, 37 000 and 44 000.

adiuretin (sometimes) an alternative name for antidiuretic hormone.

adjuvant 1 (in immunology) any substance or mixture of substances
that increases or diversifies the immune response to an antigen. See
also Freund's adjuvant. 2 (in pharmacology) any remedy or drug that
assists or modifies the action of other remedies or drugs.

adjuvant peptide an alternative name for muramyl-dipeptide.

ad lib without restraint. Short for the Latin ad /ibitum, meaning lit-
erally ‘at pleasure’.

ADME/Tox abbr. for absorption, distribution, metabolism, elimination,
and toxicity.

A-DNA abbr. for A-form of DNA.

Ado symbol for a residue of the ribonucleoside adenosine (alternative
to A).

AdoHcy symbol for S-adenosylhomocysteine.

AdoMet symbol for S-adenosylmethionine.

adonitol « former name for ribitol.

adonose a former name for ribulose.

AdoP symbol for any adenosine phosphate.

Ado2'P symbol for adenosine 2’-phosphate.

Ado-2',3’-P symbol for adenosine 2’,3’-phosphate.

Ado3’P symbol for adenosine 3’-phosphate.

Ado-3',5-P symbol for adenosine 3’,5’-phosphate.

Ado5’P symbol for adenosine 5’-diphosphate (alternative to pAdo).

AdoPICH,IP symbol for adenosine 5-[er,f-methylene]diphosphate
(alternative to p[CH,]pA).

ADP-ribosyl cyclase

AdoPICH,]PP symbol for adenosine 5’-[¢r,f-methylene]triphosphate
(alternative to pp[CH,]pA).

Ado5’PP symbol for adenosine 5'-diphosphate (alternative to ppA).

AdoPPICH,]IP symbol for adenosine 5’-[f,y-methylene]triphosphate
(alternative to p[CH,]ppA).

AdoPPGlc or Ado-5'PP-Glc symbol for adenosinediphosphoglucose
(alternatives to A5"ppl1Glc).

AdoPPINHIP symbol for adenosine 5'-[f,y-imido]triphosphate (al-
ternative to p[N]ppA).

Ado5'PPP symbol for adenosine 5'-triphosphate (alternative to
PPpA).

AdoPPIS] symbol for adenosine 5’-f-thiodiphosphate (alternative to
[SIpPA).

AdoPIS] symbol for adenosine 5’-thiophosphate (alternative to
[SIPA).

AdoPPPIS] symbol for adenosine 5’-y-thiotriphosphate (alternative
to [S]pppA).

AdoPPRib symbol for adenosine diphosphoribose (alternative to
AS5'pp5Rib or (RibS)ppA).

AdoPS symbol for adenosine 3’-phosphate 5’-phosphosulfate.

adopted orphan receptor see nuclear receptor.

adoptive immunity immunity conferred by transfer of immuno-
logically active cells from one individual to another.

ADP abbr. for adenosine 5’-diphosphate.

ADPase abbr. for adenosine diphosphatase (see apyrase).

ADP,ATP carrier protein or adenine nucleotide translocase an inte-
gral membrane protein of the inner mitochondrial membrane, re-
sponsible for the transport of ADP and ATP across the membrane.
It exchanges one molecule of ADP3" for one molecule of ATP*,
and is thought to be driven by the proton gradient established
across the inner membrane. It is a homodimer, each chain having
three homologous domains. Different types occur in different mam-
malian tissues, but all are related.

ADPI[a,B-CH;] abbr. for a.f-methyleneadenosine 5’-diphosphate;
i.e. adenosine 5’-[¢r,-methylene]diphosphate.

ADPG abbr. for adenosinediphosphoglucose; ADP-Glc is preferred.

ADP-Glc or ADPglucose (preferred) abbr. for adenosinediphospho-
glucose; see also ADPG.

ADPKD abbr. for autosomal dominant polycystic kidney disease.

ADP-Rib or ADPribose abbr. for adenosinediphosphoribose.

ADP-ribose (cyclic) see cyclic ad ine 5’-diphosphoribose.

ADPribosyl abbr. for the adenosinediphosphoribosyl group.

ADP-ribosylation the transfer of one or more adenosinediphosphori-
bosyl (abbr. ADPribosyl) groups from nicotinamide-adenine dinu-
cleotide, NAD™, to a protein through the action of an ADP-ribosyl-
transferase. In eukaryotic cells the transfer occurs particularly to the
o subunits of G proteins, and then is stimulated by treatment with
certain bacterial toxins such as cholera toxin or pertussis toxin. Linear
poly(ADPribosyl) attachments, which may consist of up to 50 AD-
Pribose units, are found on nuclear proteins and also on some cyto-
plasmic proteins. In the stepwise generation of such attachments an
incoming ADPribosyl group forms a (12) glycosidic bond to the
nucleosidic ribose moiety of the most recently attached ADPribose
unit. ADP-ribosylation occurs also in cells of Escherichia coli in-
fected with bacteriophage T4, where single ADPribosyl groups be-
come attached to the host’s RNA polymerase. —ADP-ribosylated
adj. See also ADP-ribosyltransferase, NAD(P)*—arginine ADP-ribosyltrans-
ferase.

ADP-ribosylation factor a protein that acts as activator for ADP-
ribosyltransferase.

ADP-ribosyl cyclase abbr.: ARC; an enzyme that catalyses the re-
actions:

(1) NAD* — cADP-ribose + nicotinamide;

(2) NADP* — 2’-phospho-cADP ribose + nicotinamide;
(3) NAD" + nicotinate - NAAD + nicotinamide;

(4) NADP* + nicotinate - NAADP + nicotinamide.

A physiological role has been assigned to cADP-ribose and
NAADP (nicotinic acid adenine dinucleotide phosphate), but not
to 2’-phospho-cADP ribose (also called cADPRP) or NAAD (nico-
tinic acid adenine dinucleotide). The enzyme from Aplysia has been
cloned and is stimulated by the NO-CGMP pathway. In mammals
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the homologue is the lymphocyte antigen CD38 and the bone mar-
row stromal cell-surface molecule BST-1.

ADP-ribosyltransferase EC 2.4.2.30; recommended name: NAD*
ADP-ribosyltransferase; systematic name: NAD?*: poly(adenine-
diphosphate-D-ribosyl)-acceptor ADP-D-ribosyl-transferase; other
names: poly(ADP) polymerase; poly(adenosine diphosphate ribose)
polymerase; NAD* ADP-ribosyltransferase  (polymerizing);
poly(ADP-ribose) synthetase; abbr.: PARP or ADPRT. An enzyme
that catalyses a reaction between NAD* and (ADP-D-ribosyl),-ac-
ceptor to form nicotinamide and (ADP-D-ribosyl),+-acceptor. The
enzyme acts on a number of nuclear proteins and thereby regulates
events in differentiation and cell proliferation. The presence of
DNA is necessary, and zinc is a cofactor.

ADPIS] or ADP-B-S abbr. for adenosine 5’-f-thiodiphosphate.

adren+ or adreno+ comb. form denoting 1 the adrenal gland(s). 2 epi-
nephrine or a related catecholamine.

adrenal 1 pertaining to or produced by the adrenal glands. 2 the
adrenal gland itself.

adrenal androgen any of the C; steroid hormones produced in the
cortex of the adrenal gland, including androstenedione and testos-
terone.

adrenal cortex see adrenal gland.

adrenal cortical hormone or adrenocortical hormone any (cor-
tico)steroid hormone elaborated and secreted by the cortex of the
adrenal gland.

adrenalectomize or adrenalectomise to carry out adrenalectomy.
—adrenalectomized or adrenalectomised adj.

adrenalectomy surgical removal of one or (usually) both adrenal
glands.

adrenal gland or (less commonly) suprarenal gland an endocrine
organ in vertebrates. There is a single pair in mammals, one near
each kidney; in other vertebrates there may be multiple adrenal
glands. The gland has two components: an inner medulla, derived
from the neural crest, that biosynthesizes and secretes epinephrine
and norepinephrine; and an outer cortex, derived from the coelom,
that is concerned in the biosynthesis and secretion of steroid hor-
mones. The cortex consists in turn of three histologically defined
zones: an outer zona glomerulosa, the cells of which are responsible
for the biosynthesis of aldosterone and deoxycorticosterone; an in-
termediate zona fasciculata; and an inner zona reticularis. The cells
of the zona fasciculata and zona reticularis are responsible for the
biosynthesis of the glucocorticoid cortisol and the androgens dehy-
droepiandrosterone and androstenedione.

adrenaline see epinephrine.

adrenal medulla see adrenal gland.

adrenal medullary hormone any catecholamine hormone elabo-
rated and secreted by the adrenal medulla. See adrenal gland.

adrenergic 1 describing a nerve or other cell, or cell receptor (see
adrenoceptor) that is activated by epinephrine, norepinephrine, or an
epinephrine-like substance. 2 any nerve that acts by releasing epi-
nephrine, norepinephrine, or an epinephrine-like substance from its
nerve ending. See also cholinergic, GABAergic, noradrenergic, peptider-
gic, purinergic, serotonergic. —adrenergically adv.

adrenergic receptor an alternative term for adrenoceptor.

B-adrenergic-receptor kinase abbr.: BPARK, BAR kinase or
BARK; EC 2.7.1.126; an enzyme that phosphorylates specifically
only the agonist-occupied form of the B-adrenoceptor and closely
related receptors at the C terminus. It appears to be important in
mediating rapid agonist-specific (homologous) desensitization. Its
c¢DNA codes for a precursor protein of 689 amino acids. The puri-
fied protein migrates as a single band of 80 kDa on electrophoresis.
It has a protein kinase catalytic domain that has sequence similarity
to protein kinase C and cyclic AMP-dependent protein kinase.

adrenic acid see docosatetraenoic acid

adreno+ see adren+.

adrenoceptor or adrenergic receptor or adrenoreceptor or
adrenotropic receptor any receptor on an effector cell that is acti-
vated by epinephrine or related catecholamines. Structurally, they
are all of the 7TM type. Adrenoceptors may be classified phenome-
nologically into different types according to their sensitivities to ag-
onists and antagonists.

o Adrenoceptors have a relative order of agonist potency: epi-
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nephrine > norepinephrine > isoprenaline (isoproterenol), and a
relative order of antagonist potency: phentolamine >> propra-
nolol. They are associated with stimulatory effects, such as vaso-
constriction and contraction of the iris, nictitating membrane, uri-
nary bladder, seminal vesicles, and vas deferens, and with
relaxation of propulsive smooth muscle in the gut. In some species,
they mediate stimulation of gluconeogenesis and hepatic
glycogenolysis. There are two groups, o, and a,. o, receptors act
through the phosphoinositide/Ca?* second messenger system and
are of four subtypes: 14, norepinephrine > epinephrine; o, norep-
inephrine = epinephrine; a,c, norepinephrine = epinephrine (dif-
ferent antagonist sensitivity from «;p); o1p. ¢ receptors all inhibit
the formation of cyclic AMP; they also open K* channels and in-
hibit Ca®* channels. a,p receptors inhibit Ca?* channels. ayc recep-
tors have no effect on ion channels.

B Adrenoceptors have actions that can be ascribed to the activa-
tion of adenylate cyclase. They may be divided phenomenologically
into three classes: (1) By adrenoceptors, in which the relative order
of agonist potency is isoprenaline > norepinephrine > epinephrine,
and the relative order of antagonist potency is practolol > propra-
nolol. They are associated with cardiac stimulation and glycogenol-
ysis, lipolysis in white adipose tissue, and calorigenesis in brown
adipose tissue; (2) B, adrenoceptors, in which the relative order of
agonist potency is isoprenaline > epinephrine > norepinephrine, and
the relative order of antagonist potency is propranolol > practolol;
they are associated with skeletal muscle glycogenolysis, promotion
of secretion of glucagon and insulin, vasodepression and bron-
chodilation; and (3) ;3 adrenoceptors, with agonist potency norepi-
nephrine > epinephrine. See also B-adrenergic receptor kinase, B-ar-
restin.

adrenoceptor kinase see -adrenergic receptor kinase.

adrenochrome an oxidation product of epinephrine that polymer-
izes at alkaline pH to form brown melanin-like pigments.

adrenocortical of, pertaining to, or derived from the cortex of the
adrenal gland, e.g. adrenocortical hormone. See adrenal androgen,
corticosteroid.

adrenocorticotropic hormone or adrenocorticotrophic hormone
abbr.: ACTH; an alternative name for corticotropin.

adrenocorticotropic hormone-releasing factor an alternative
name for corticotropin releasing hormone.

adrenocorticotropin or adrenocorticotrophin an alternative name
for corticotropin.

adrenodoxin or (sometimes) adrenoredoxin a ferredoxin isolated
from adrenal-cortex mitochondria that acts as an electron carrier in
hydroxylase systems acting on steroids. It transfers electrons from
adrenodoxin reductase to chol ol monooxyg See also
NADPH:adrenodoxin oxidoreductase precursor. Compare putidaredoxin.

adrenodoxin reductase sce NADPH:adrenodoxin oxidoreductase pre-
cursor.

adrenoleukodystrophy protein see ALDP.

adrenomedullary of, pertaining to, or derived from the medulla of
the adrenal gland.

adrenomedullin a hypotensive peptide that may function as a hor-
mone in circulation control.

adrenoreceptor a variant spelling of adrenoceptor.

adrenosterone androst-4-ene-3,11,17-trione; a hormone with weak
androgenic effect, originally called Reichstein’s substance G.

adrenotropic receptor an alternative name for adrenoceptor.

adrex or adx abbr. for adrenalectomized.

adriamycin former (generic) name for doxorubicin.

adseverin another name for scinderin.

adsorb to undergo or elicit adsorption. —adsorbable adj.; adsorbabil-
ity n.

adsorbate a substance that is adsorbed to the surface of another
substance from either a gas or a liquid phase.

adsorbent 1 capable of adsorption. 2 a solid that adsorbs another
substance from either a gas phase or a liquid phase.

adsorptiochromism the colour change that sometimes accompa-
nies adsorption of organic compounds onto inorganic substances,
e.g. onto alumina.

adsorption 1 any process in which a gas, liquid, or solute adheres to
the exposed surfaces of a material, especially a solid, with which it is




adsorption chromatography

in contact. In physical adsorption the adhesion is through van der
Waals forces of interaction, whereas in chemisorption (or chemical
absorption) the adhesion is through formation of weak chemical
bonds. Compare absorption. 2 (in immunology) the nonspecific at-
tachment of an antigen (or antibody) onto the surfaces of red cells
or inert particles so that the antibody (or antigen) to it may be de-
tected by agglutination of the cells or particles. Compare im-
munosorption. 3 (in microbiology) the process of attachment of a
phage or other virus to a cell.

adsorption chromatography any form of chromatography in which
separation of the components of a mixture is based mainly on dif-
ferences between the adsorption affinities of the components for the
surface of an active solid.

adsorption coefficient in any adsorption equilibrium (of a sub-
stance from a solution), the mass of adsorbed substance per unit
mass of adsorbent divided by the concentration of the substance in
solution. It has the dimensions of reciprocal concentration. Com-
pare distribution coefficient, partition coefficient.

adsorption isotherm any plot of the amount of solute adsorbed by
an adsorbent (or of ligand bound by, e.g., a macromolecule, often
expressed as the saturation fraction) versus the concentration of the
free solute (or ligand), at constant temperature. Compare Langmuir
adsorption isotherm.

advanced glycation end product abbr.: AGE; a product of the
nonenzymatic glycation by glucose, fructose, or glyceraldehyde-3-
phosphate, of extra- or intracellular proteins. High-affinity AGE
receptors are present on monocytes, macrophages, liver, renal
glomeruli and endothelial cells. AGEs contribute to age-dependent
modification and crosslinking of tissue proteins, as in cataract for-
mation, nephropathy, and vascular complications of diabetes melli-
tus.

adverse drug response abbr. ADR; any harmful or unintended ef-
fect of a medication, diagnostic test, or therapeutic intervention
that occurs at a dose normally used for prophylaxis, disease diagno-
sis or therapy, or for the modification of physiological function.
ADRs are one of the leading causes of hospitalization and death in
the USA.

adx see adrex.

AEBSF abbr. for aminoethylbenzenesulfonyl fluoride.

AEG abbr. for acidic-epididymal glycoprotein. See CRISP.

+aemia see +emia.

aequorin a Ca?*-dependent photoprotein responsible for Iumines-
cence by oxidation of the chromophore coelenterazine. It is obtain-
able from the hydrozoan jellyfish, Aequorea forskaolea. In the ab-
sence of any other cofactors or oxygen, it emits light on the addition
of calcium ions, making it useful for the determination of free cal-
cium ions.

aerate 1 to supply with or expose to air. 2 to pass air through a liq-
uid. —aeration 7.

aerenchyma plant tissue containing large, continuous extracellular
air spaces. It is found in root cortical tissues of some plants (e.g.
maize and rice) to transport oxygen from aerial structures to sub-
merged roots.The spaces may form by the destruction of cells
(lysigeny) or separation of cells (schizogeny), or a combination of
both, and their formation is promoted by ethylene. —aerenchyma-
tous adj.

aerobe any organism or class of organisms that can grow in the pres-
ence of dioxygen. Facultative aerobes are also capable of growing in
the absence of dioxygen, whereas obligate (or strict) aerobes have an
absolute requirement for dioxygen. Compare anaerobe.

aerobic 1 describing conditions in which gaseous or dissolved dioxy-
gen is present. 2 describing an organism or process that requires or
is able to use dioxygen. 3 of or produced by an aerobe. Compare
anaerobic.

aerobiosis life in the presence of dioxygen. —aerobiotic adj.

aerolysin a channel-forming protein secreted by the human
pathogen Aeromonas hydrophila. The cytolytic toxin is a dimer, but
forms stable heptameric structures that insert into lipid bilayers to
produce well-defined channels, leading to destruction of the mem-
brane permeability barrier, and osmotic lysis.

aerosol a colloidal dispersion of solid particles or liquid droplets in
air or another gas.
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Aet symbol for the aminoethyl group, -CH,~CH,~NH,.

aetiology see etiology.

Afal a type 2 restriction endonuclease; recognition sequence: GTTAC.
Rsal is an isoschizomer.

afamin a mammalian serum protein similar to albumin, a-fetopro-
tein, and vitamin D-binding protein.

afferent 1 conveying inwards to a part, organ, or centre, as of a
blood vessel, nerve, or duct. 2 an afferent part, e.g. an afferent
blood vessel or afferent nerve. Compare efferent.

affine the quality of having affinity.

affine gap penalty see gap penalty.

affinity 1 chemical attraction; the tendency of a chemical substance
to combine with, bind to, or dissolve in other chemical substances. 2
any measure of such chemical attraction. 3 denoting biomolecular
interaction that exhibits specificity.

affinity adsorbent any biospecific adsorbent used in affinity chro-
matography.

affinity chromatography a general chromatographic method that
may, in principle, be used to isolate either of the components of a
reversibly reacting chemical system provided that one component
can be coupled to an insoluble matrix through a covalent linkage.
The other component can then be bound to the immobilized com-
ponent and the system eluted with a buffer that liberates the bound
component. The technique has been applied to the separation of
various substances, including enzymes, substrates, antigens, anti-
bodies, nucleic acids, and even whole living cells. Pure antibodies
can be prepared by this means: the antigen is covalently coupled to
the dextran beads in the chromatography column, the antibody-
containing solution is run into the column in neutral buffer, the spe-
cific antibody binds to the antigen, and the antibody is subse-
quently released with a buffer of high or low pH or with a
denaturing reagent. The technique can also be used to isolate anti-
gen. See also affinity-elution chromatography, dye-ligand chromatogra-
phy. —affinity-chromatographic adj.

affinity constant or binding constant an alternative name for associ-
ation constant (especially in relation to the binding of and/or to
macromolecules, as in antigen—antibody, hormone- receptor, and
enzyme-inhibitor reactions).

affinity cytochemistry a technique for detecting the distribution
of specific cell-surface receptors. An easily visible (or electron-
dense) material conjugated with a reagent specific for a particular
cell-surface receptor is allowed to react with the cells in question
and is then detected by light or electron microscopy.

affinity electrode a type of electrode useful for assaying specific
proteins. It comprises a metal (e.g. titanium) wire whose surface has
been oxidized and then covalently attached to a ligand capable of
interacting biospecifically and reversibly with the protein in ques-
tion. Binding of the complementary protein to the electrode results
in a measurable change in electric potential relative to that given by
a reference electrode. The latter is prepared in a similar way but
lacks the specific ligand.

affinity electrophoresis or affinoelectrophoresis a type of elec-
trophoresis in which the support medium contains an agent, immobi-
lized by entrapment or by covalent linkage, that interacts specifi-
cally and selectively with certain of the components of the mixture
to be analysed, thereby altering the electrophoretic mobility of
those components.

affinity-elution chromatography a technique in which a com-
pound that is nonspecifically bound to the matrix of a chromato-
graphic column is specifically eluted by binding to a ligand in the
eluting solvent. Biospecific-elution chromatography is a variant of this
technique.

affinity gel any gel that serves as an affinity matrix.

affinity-isolated an alternative term for affinity-purified.

affinity label an active-site-directed irreversible inhibitor of an en-
zyme, antibody, or other protein. It is a chemically reactive com-
pound that resembles a substrate or other specific ligand and bonds
covalently to the active site or specific site on the protein. The affin-
ity labelled groups can then be identified by fingerprinting and thus
reveal the composition at the active site. It is sometimes termed Tro-
jan horse inhibitor.



affinity matrix

affinity matrix or affinity support any supporting material to which
the biospecific reagent is attached in affinity chromatography.

affinity precipitation the precipitation of an enzyme by a homo-
or hetero-bifunctional derivative of its coenzyme or/and a substrate
or inhibitor. An example is the precipitation of lactate dehydroge-
nase by N”-adipodihydrazido-bis-(N°-carbonylmethyl-NAD), a re-
active derivative of its coenzyme, NAD.

affinity-purified or affinity-isolated describing a specified sub-
stance, usually a biological macromolecule such as an antigen or
antibody, that has been purified (or isolated) by a technique such as
affinity chromatography or affinity electrophoresis, thus implying high
purity.

affinity support an alternative term for affinity matrix.

affinoelectrophoresis an alternative term for affinity electrophore-
sis.

afibrinogenemia or (esp. Brit.) afibrinogenaemia see fibrinogen.

aflatoxin any of a group of related and highly toxic secondary
metabolites (mycotoxins) produced by strains of the moulds As-
pergillus flavus or A. parasiticus, together with further metabolites
of these mycotoxins. Their main structural feature is a fused
coumarin—bis(dihydrofuran) ring system. The most important are
aflatoxins By, B,, Gy, and G, — so designated from the colour of
their fluorescence (B, blue; G, green). The mycotoxins are produced
naturally by the moulds growing on various seed crops, especially
groundnuts (peanuts), and certain cereals (e.g. maize) during stor-
age under moist conditions. They are acutely toxic and highly car-
cinogenic to many species of animals (including humans), and are
responsible for turkey X disease. The main organ affected is the
liver; aflatoxin B; is the most potent hepatocarcinogen known.
Aflatoxicosis is a form of human hepatitis with jaundice, ascites and
other signs of hepatic failure and has a high mortality. The term is
derived as a contraction of A. flavus toxin.

aflatoxin B,

AfIII a type 2 restriction endonuclease; recognition sequence:
CTTTAAG.

AFLP abbr. for amplification fragment length polymorphism. The
use of the polymerase chain reaction to amplify DNA in the study of
restriction fragment length polymorphism.

A form 1 A form of DNA (abbr.: A-DNA or DNA-A); the molecu-
lar conformation adopted by fibres of the sodium salt of duplex
DNA at a relative humidity of 75% or less. It consists of a right-
handed double helix containing about 11 nucleotide residues per
turn, with the planes of the base pairs inclined at about 70° to the
axis of the helix. Unlike the B form of DNA it has a large hole (=0.8
nm diameter) at the axis and a very deep major groove. See also C
form, Z form. 2 A form of RNA (abbr.: A-RNA); the molecular con-
formation of double-stranded regions of RNA that is favoured at
low-salt concentrations and moderate temperatures; it resembles
the A form of DNA. (see def. 1).

AFP abbr. for a-fetoprotein.

African pygmyism a type of dwarfism, similar in appearance to
the pituitary variety, due mainly to failure of the growth accelera-
tion that is normal at puberty. It results from absence of the normal
increase in levels of insulin-like growth factor-I (IGF-I) characteris-
tic of this growth phase. Plasma somatotropin level is normal and
there is a lack of responsiveness to exogenous somatotropin. See in-
sulin-like growth factor.

Ag 1 abbr. for antigen. 2 symbol for silver.

AGA 1 a codon in non-mitochondrial mRNA for L-arginine. 2 a

22

agglutinin

codon in human mitochondrial mRNA for chain termination. 3
abbr. for N-acetylglutamic acid.

agamic reproduction see asexual reproduction.

agammaglobulinemia or (esp. Brit.) agammaglobulinaemia a dis-
ease characterized by early onset of recurrent infections, profound
hypogammaglobulinemia (of IgM, IgA, and IgG) and almost total
absence of B lymphocytes in the peripheral circulation. An X-
linked form is associated with over 400 mutations in a locus for
Bruton’s tyrosine protein kinase at Xq22. An autosomal recessive
form is associated with at least four mutations in a locus at 14q32.3
encoding the mu heavy chain.

agamogeny the development of a new individual from a single cell.
Compare vegetative reproduction.

agar or agar-agar a complex sulfated galactan extracted from certain
seaweeds, especially Gelidium and related genera. The two main
components are agarose and agaropectin. Agar forms an aqueous gel
suitable for the solidification of microbiological culture media and
for use as a support medium in zone electrophoresis or
(immuno)diffusion techniques. It is not metabolized by most or-
ganisms. The gelling temperature varies from about 25 to 35 °C for
different types of preparation. The gel is then stable to about 90 °C.

agar-diffusion method a method for determining the sensitivity of
a microorganism to an antimicrobial drug. The zone of growth in-
hibition is measured around a ditch, hole, or a filter-paper disk con-
taining the drug and located on an agar culture medium seeded
with the microorganism in question.

agarobiose 4-0-f-D-galactopyranosyl-3,6-anhydro-L-galactose; a
disaccharide that forms the basic unit of agarose.
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agaropectin a charged component of agar consisting of a mixture of
polysaccharides containing D-galactose, 3,6-anhydro-L-galactose,
and monoesterified sulfuric acid units. Samples from some algae
may contain other components such as pyruvate, L-arabinose, and
D-glucuronate units.

agarose an essentially uncharged component of agar comprising a
=120 kDa alternating carbohydrate polymer. It consists of -3)D-
Galp-(p1-4)-3,6An-L-Galp(erl repeating units, containing small
amounts of ionized sulfate and pyruvate groups. It is widely used as
a matrix in zone and immunoelectrophoresis, immunodiffusion,
and gel filtration and affinity chromatography. See also agarobiose.

AGC a codon in mRNA for L-serine.

AGE abbr. for advanced glycation product.

age-1 a gene encoding a phosphatidylinositol 3-kinase in
Caenorhabditis elegans that functions downstream of the daf-2 gene
product (a receptor like that for insulin). Partial loss-of-function
mutations in age-/ and daf-2 result in a long-lived phenotype with
resistance to killing by several pathogenic bacteria.

agenized flour see methionine sulfoximine.

AGE receptors sce advanced glycation product.

AGG 1 a codon in non-mitochondrial mRNA for L-arginine. 2 a
codon in human mitochondrial mRNA for chain termination.

agglutinate 1 to adhere or cause to adhere. 2 to cause the clumping
of cells, particles, etc., or to undergo such clumping.

agglutination 1 the act or process of adhering. 2 the process in
which suspended cells or other antigen coated particles clump to-
gether when antibody is added due to an antigen—antibody reaction.
3 the result of such a process. See also agglutinin.

agglutinin an antibody that has the ability to agglutinate the corre-



agglutinogen

sponding antigen, e.g. when the antigen is present on the surface of
a suspended cell or other particle.

agglutinogen an antigen, usually particulate, that stimulates the
production of agglutinin.

aggrecan the major proteoglycan of cartilage. It has approximately
one glycosaminoglycan chain for every 20 amino-acid residues, and a
total mass of about 3 MDa. It assembles with glycosaminoglycans,
especially hyaluronan, into aggregates several micrometres in diam-
eter. See also versican.

aggregate 1 formed of separate units or particles collected into a
whole or into larger units. 2 an assemblage or sum of many separate
units or particles. 3 to form or be formed into a single body or
larger body.

aggregation 1 the process of forming an aggregate (def. 2). 2 a clus-
ter or group of particles held together into larger units.

aggregation number the number of monomers of an amphipathic
substance that form a micelle under any particular conditions.

aggresome an inclusion body within cells that is formed in response
to excessive misfolded protein.

aggressin a diffusible nontoxic substance produced by a microor-
ganism that promotes the invasive power of the microorganism in
the host.

aglucon or (formerly) aglucone an aglycon derived from a glucoside
(i.e. where the sugar moiety was a glucose residue).

aglycon or aglucon or (formerly) aglycone or aglucone the part of
any glycoside that remains after the sugar moiety has been chemi-
cally or enzymically removed.

agmatine l-amino-4-guanidobutane; a putative endogenous ligand
for imidazoline receptors, synthesized from arginine by the enzyme
arginine decarboxylase (EC 4.1.1.19). In some invertebrates, e.g.
the sponge Geodia gigas, and some cephalopods, the guanidine
group can undergo phosphorylation to phosphoagmatine, which
acts as a phosphagen.

agnotobiotic pertaining to the growth of organisms of a single
species in the presence of one or more other species of which at least
one is unknown. Compare synxenic.

+agogue or (US) +agog suffix denoting an agent that elicits or en-
hances the secretion of the indicated substance. [From the Greek ag
+ gos, leading, drawing forth.] —+agogic adj.

agonist any ligand, especially a drug or hormone, that binds to re-
ceptors and thereby alters the proportion of them that are in an ac-
tive form, resulting in a biological response. A conventional agonist
increases this proportion, whereas an inverse agonist reduces it. See
also full agonist, partial agonist. Compare antagonist. —agonistic adj.

agouti signal protein abbr.: ASP; a protein (131 amino acids) en-
coded at 20q11.2 that stimulates pheomelanogenesis. It is an antag-
onist of melanocyte-stimulating hormone (MSH) at the latter’s G-
protein coupled receptor. See pheomelanin.

AGP abbr. for arabinogalactan protein.

Agranoff's turtle a zoomorphic mnemonic for avoiding the confu-
sion that has tended to occur over the numbering of the carbon
atoms of myo-inositol and its chiral derivatives, especially when
their Haworth projections are converted into diagrams representing
their normal chair conformations. The chair conformation of the
parent compound is likened to a turtle, with its body corresponding
to the Cg¢ ring, its coplanar limbs and tail representing the five equa-
torial hydroxyl groups, and its erect head the axial hydroxyl group.
The turtle is viewed from above; then, for derivatives named as
members of the d series, numbering of the turtle’s appendages pro-
ceeds counterclockwise, commencing with its right front paw (i.e.
its dextro ‘hand’), which is designated 1d; its head becomes 2d, its
left front paw is 3d, and so on around its body. Conversely, num-
bering of the | series of derivatives commences with the left front
paw (the laevo ‘hand’), designated 11, and then proceeds clockwise,
the head becoming 21, and so on. [After its originator Bernard
William Agranoff (1926 ), who devised it in 1978.]

agrin a component of the synaptic basal lamina that causes aggrega-
tion of acetylcholine receptors and acetylcholinesterase on the sur-
face of muscle fibres of the neuromuscular junction. It occurs in em-
bryonic nervous tissue and muscle, especially during early
development. At least five different forms arise by alternative splic-
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ing; they differ in their acetylcholine receptor clustering activity.
They contain EGF-like domains.

Agrobacterium a genus of Gram-negative aerobic rod-shaped soil
bacteria. Most strains can initiate formation of galls in plants (see
crown-gall disease). A feature of the infection of plants by Agrobac-
terium species is that the bacterium can subvert the host plant tissue
to produce amino acids known as opines, which the bacterium can
use as an energy, carbon, and nitrogen source. The type of opine
produced is determined by the bacterial strain. Continued presence
of the bacteria is not necessary for transformation of the cells of the
host plant. Transformation by Agrobacterium tumefaciens has been
shown to be due to large plasmids (140 — 235 kb). These are known
as tumour-inducing, or Ti plasmids, and they have been exploited
in the production of transgenic plants.

agrochemical a chemical that is used in agriculture or horticulture,
especially as a biocide, fertilizer, etc.

agroclavine 8,9-didehydro-6,8-dimethylergoline; a nonpeptide ergot
alkaloid.

agropine an opine; a rare amino-acid derivative that is produced by
a certain type of crown-gall tumour. The genes responsible for its
synthesis are part of the T-DNA from a Ti plasmid. See also crown-
gall disease.
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AGU a codon in mRNA for L-serine.

Ah abbr. for aromatic hydrocarbon; the name of a genetic locus in
higher organisms that governs biological responses to some aro-
matic hydrocarbons. The proteins it encodes include cytochrome
P450 1A1, a liver microsomal monooxygenase that oxidizes a vari-
ety of unrelated compounds, including xenobiotics such as the envi-
ronmental carcinogens, benzo[a]pyrene and 3-methylcholanthrene.
This enzyme is induced by these compounds and, more potently, by
polychlorinated biphenyls such as 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD), acting through the Ah receptor. The 5’-flanking re-
gion of the gene for this enzyme contains several short sequence
motifs known as xenobiotic response elements (XREs). See ARNT.

ahnak a human gene that encodes a giant protein of =700 kDa with
a large internal domain (=4300 amino acids) of highly conserved re-
peated sequences, much of which are 128 amino-acid residues in
length and contain a heptad repeat. The ahnak protein is found in
human nuclei and is of unknown function. [From Hebrew Ahnak,
giant.]

Ah receptor abbr. for aryl hydrocarbon receptor; a protein, en-
coded by the Ah gene, that binds a number of aryl hydrocarbons
and mediates their biochemical and toxic effects. It is activated
when it binds a ligand, and then translocates from the cytoplasm to
the nucleus, where it is believed to enhance gene transcription by
binding to the xenobiotic-response element sequence. It contains a
basic helix-turn-helix motif; the DNA-binding form is a het-
erodimer of this protein and ARNT.

&gAhX or (formerly) €Acp symbol for a residue of the ¢-amino acid 6-
aminohexanoic acid (formerly known as e-aminocaproic acid).

aHyl symbol for a residue of the o-amino acid L-allohydroxylysine;
threo-5-hydroxy-L¢-lysine.

AIB abbr. for 2-aminoisobutyric acid.

AICAR abbr. for S5-amino-4-imidazolecarboxamide ribonucleotide
(an intermediate in purine biosynthesis).

AICAR transformylase see phosphoribosylaminoimidazolecarboxam-
ide formyltransferase.

AIDS abbr. for acquired immunodeficiency syndrome.

AIF abbr. for apoptosis inducing factor.

alle (Alle) symbol for a residue of the o-amino acid L-alloisoleucine,
(2S,3R)-2-amino-3-methylpentanoic acid.
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AIR

AIR abbr. for. for S-aminoimidazole ribonucleotide, an intermediate
in purine biosynthesis.

AIR carboxylase sce phosphoribosylaminoimidazole carboxylase.

AIRE abbr. for autoimmune regulator.

air-lift bioreactor a bioreactor in which the reaction medium is
kept mixed and gassed by the introduction of air or another gas at
the base of a column-like reactor.

Air RNA a noncoding RNA required for silencing Igf2r/
Slc22alSlc22a3 genes on the paternally imprinted mouse chromo-
some 17.

ajmaline ajmalan-17,20-diol; an alkaloid from the roots of Rau-
wolfia serpentina. It is used clinically as an antihypertensive and an-
tiarrhythmic, having the effect of normalizing heart rhythm.
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AK (in clinical biochemistry) abbr. for adenylate kinase.

AKAP abbr. for A-kinase anchor protein or cAMP-dependent pro-
tein kinase anchor protein; a protein that anchors the kinase to cy-
toskeletal and/or organelle-associated proteins, targeting the signal
carried by cyclic AMP to specific intracellular effectors. The N-ter-
minal region, which is highly basic, is required for interaction with
calmodulin.

akaryotic describing a cell without a nucleus.

akee «a variant spelling of ackee.

AKH abbr. for adipokinetic hormone.

A-kinase an enzyme that phosphorylates target proteins in response
to a rise in intracellular cyclic AMP. See cyclic AMP-dependent protein
kinase.

Akt sce protein kinase B.

Akt the mouse or human homologue of v-akt, the oncogene of the
transforming retrovirus AKTS. v-akt encodes a serine/threonine
protein kinase that contains an SH2 domain.

AKT1 a protein that serves as an inward rectifier channel for K* ions
in root cells of Arabidopsis thaliana. 1t is a member of the shaker su-
perfamily of voltage-gated ion channels, and is a homotetramer in
which each subunit contains six transmembrane segments.

al+ prefix denoting an acyclic monosaccharide or monosaccharide
derivative. See also aldehydo-.

+al suffix denoting an unbranched acyclic mono- or dialdehyde.

Al symbol for aluminium.

Ala symbol for a residue of the ¢-amino acid L-alanine, 2-amino-
propanoic acid (alternative to A).

BAla symbol for a residue of the f-amino acid f-alanine, 3-amino-
propanoic acid.

ALA or dALA abbr. for d-aminolevulinate.

Ala AT or ALAT (in clinical biochemistry) (formerly) abbr. for ala-
nine aminotransferase. ALT is preferred.

ALA dehydratase sce porphobilinogen synthase.

Alagille syndrome a rare autosomal recessive disorder character-
ized by intrahepatic cholestasis and developmental abnormalities in
many structures including liver, skeleton, heart, eyes, and face. It is
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associated with over 35 microdeletions or other mutations in a
locus at 20pl12 for Jagged-1, a one-pass transmembrane protein
that contains 16 EGF repeats in the extracellular region. Jagged-1 is
a ligand for Notch receptor, which is crucial for cell fate develop-
ment in Drosophila and mammals. See Notch. [After Daniel Alagille
(1925~ ), French physician.]

alamethicin a linear ionophorous antibiotic polypeptide containing
a high proportion of 2-methylalanine residues and blocked at both
ends. See also peptaibophols.

Ac-2-MeAla-L-Pro-2-MeAla-L-Ala-2-MeAla-L-Ala-
L-Gln-2-MeAla-L-Val-2-MeAla-Gly-L-Leu-
2-MeAla-L-Pro-LVal-2-MeAla-2-MeAla-L-Glu-
L-GlIn-L-phenylalaninol

alaninal the aldehyde obtained by reduction of the carboxyl group
of alanine.

alaninate 1 alanine anion, the anion CH;—CH(NH,)-COO'. 2 any
salt containing alanine anion. 3 any ester of alanine.

alanine the trivial name for o-aminopropionic acid; 2-amino-
propanoic acid; CH;-CH(NH,)-COOH; a chiral a-amino acid. L-
alanine (symbol: A or Ala), (S)-2-aminopropanoic acid, is a coded
amino acid found in peptide linkage in proteins; codon: GCA,
GCC, GCG or GCU. In mammals, it is a non-essential dietary
amino acid, and is glucogenic. Residues of p-alanine (symbol: p-
Ala or pAla), (R)-2-aminopropanoic acid, are found in cell-wall
peptidoglycans of various bacterial species, and in other materials,

e.g. cyclosporin.
H., _NH>
HO.
CHs
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L-alanine

B-alanine symbol: fAla; the trivial name for f~aminopropionic acid;
3-aminopropanoic acid; H,N-CH,~CH,~-COOH; an achiral f-
amino acid. It occurs free in brain, and in combination in pan-
tothenate (and hence in coenzyme A), and in the isopeptides anser-
ine and carnosine, but it is not a constituent of proteins. It has an
inhibitory effect on the central nervous system.

alanine cycle see glucose-alanine cycle.

alanine-glyoxylate aminotransferase EC 2.6.1.44; a hepatic
peroxisomal pyridoxal phosphate-dependent enzyme that catalyses
the reaction:

alanine + glyoxylate = pyruvate + glycine.

Examples from six mammalian species show 78-89% sequence
identity. Inactivating mutations in the gene for the human enzyme
(392 amino acids) lead to hyperoxaluria type 1.

B-alanine-oxoglutarate aminotransferase see 4-aminobutyrate
transaminase.

alanine scanning mutagenesis a strategy for site-directed mutage-
nesis in which the amino acid alanine is substituted in each position
that a change is desired.

alanine transaminase abbr. (in clinical biochemistry): ALT; EC
2.6.1.2; systematic name: L-alanine:2-oxoglutarate aminotrans-
ferase; other names: glutamic—pyruvic transaminase; glutamic—ala-
nine transaminase. An enzyme that catalyses the reversible reac-
tion:

L-alanine + 2-oxoglutarate = pyruvate + L-glutamate.

Widely distributed in all tissues and organisms, it is a pyridoxal-
phosphate enzyme. In clinical chemistry its assay alongside aspar-
tate transaminase (AST), normally present in plasma in higher con-
centrations, may be useful as an indicator of liver damage, as levels
of ALT are higher in liver than those of AST, in contrast to other
tissues. In hepatitis, plasma levels of ALT may exceed those of
AST.

alaninium alanine cation, CH;-CH(NH;")-COOH.



alanino

alanino the alkylamino group, CH;-CH(COOH)-NH-, derived
from alanine.

alaninol the alcohol obtained by the successive reduction of the car-
boxyl group of alanine.

alanyl the acyl group, CH;-CH(NH,)-CO-, derived from alanine.

alarmone any signal molecule that serves to reorient a cell’s econ-
omy in response to stress. Such molecules include ppGpp, which is
produced, e.g., in microorganisms, in response to growth-rate limi-
tation caused by amino-acid stress and acts to correct this in vari-
ous ways, and diadenosine tetraphosphate (AppppA), which stimu-
lates proliferation when DNA replication is halted at a replication
fork.

ALA synthetase see 5-aminolevulinate synthase.

ALAT See Ala AT.

albinism a heterogeneous group of disorders in which there is con-
genital reduction in the synthesis of melanin from tyrosine. It was
first listed in 1908 by the British physician Archibald Garrod
(1857-1936) in his lecture entitled ‘Inborn Errors of Metabolism’.
Melanism involving the melanocytes of the skin, hair and eyes is
called oculocutaneous albinism (OCA), whereas melanism affecting
primarily the retinal pigment epithelium is termed ocular albinism
(OA). Three major types of OCA have been characterized. OCAL1
(tyrosine-negative) results from numerous mutations in the locus
for tyrosinase (monophenol monooxygenase) at 11ql4-q21. The de-
gree of pigmentation varies with the amount of residual enzyme ac-
tivity. OCAZ2 (tyrosine-positive, P-related) results from many muta-
tions in P protein (838 amino acids), a putative transmembrane
protein of melanosomes, encoded at 15q11.12. OCA3, reported
only in persons of African origin, is due to mutation in tyrosinase-
related protein 1 (537 amino acids, encoded at 9p23), which is im-
portant for stabilizing tyrosinase in melanocytes. OCI1, the major
form of ocular albinism, is associated with many mutations of a
locus at Xp22 encoding a glycoprotein of the melanosomal mem-
brane.

Albright syndrome or hereditary osteoarthropathy an uncommon
autosomal dominant disorder. Type la is characterized by short
stature, obesity, skeletal defects, and rounded facies. There is resis-
tance to parathyroid hormone, thyrotropin, and gonadotropins,
the activity of which is coupled to stimulation of adenylate cyclase
in target cells. The alpha subunit of G-protein S (Gg,) in affected
persons is present at half the normal levels in tissues. This is due to
any of some 30 mutations in a locus at 20q13.11, which encodes for
the Gg, subunit (comprising 394 residues). In type 1b, the physical
appearance is normal and hormone resistance is limited to the effect
on kidneys of parathyroid hormone. See G-protein. [After Fuller Al-
bright (1900-1969), US physician.]

albumin any of a group of globular proteins that are soluble in dis-
tilled water and solutions of half-saturated ammonium sulfate, but
insoluble in fully saturated ammonium sulfate solutions. Serum albu-
min, the major protein of serum, has a good binding capacity for
water, Ca?*, Na*, K*, fatty acids, hormones, bilirubin, and drugs.
Its main function is to regulate the colloidal osmotic pressure of
blood; it has structural similarity to o-fetoprotein and vitamin D bind-
ing protein. See also endosperm albumin, lactalbumin, ovalbumin, serum
albumin. [The name originates from Latin a/bus, white, as it exists in
nearly pure form in egg-white, from which it was easily obtained by
the ancients.]

albuminoid 1 of, or relating to, an albumin. 2 an alternative name for
scleroprotein.

albuminuria the presence of excessive amounts of protein in the
urine. It is usually a sign of renal disease.

albuterol sce salbutamol.

Alcalase the proprietary name for a proteolytic enzyme preparation
obtained by fermentation of a strain of Bacillus subtilis. It is charac-
terized by stability and activity at high temperatures and alkaline
pH values, and is used in enzymic laundering and various industrial
processes.

alcapton 2,5-dihydroxyphenylacetic acid. See alcaptonuria, homogen-
tisate.

alcaptonuria or alkaptonuria a rare autosomal recessive disorder,
first studied by the British physician Archibald Garrod
(1857-1936), caused by virtual absence of homogentisate 1,2-dioxyge-

aldehydo-

nase and characterized by ochronosis and arthritis. There is inabil-
ity to metabolize further the homogentisate produced by the nor-
mal metabolism of phenylalanine and tyrosine. Homogentisate
therefore accumulates in the body and is excreted in the urine,
which gradually turns dark as homogentisate is oxidized to a
melanin-like product — a process speeded up at an alkaline pH. The
deficiency is associated with more than 20 mutations of the gene
locus at 3q21-q23.

alcohol 1 any of a class of alkyl compounds containing a hydroxyl
group. An alcohol is called primary, secondary, or tertiary accord-
ing to whether the carbon atom bearing the hydroxyl group is itself
attached to one, two, or three other carbon atoms. 2 specifically,
ethyl alcohol, ethanol. See also absolute alcohol. —alcoholic adj., n.

alcohol dehydrogenase any of the nicotinamide-nucleotide-
linked dehydrogenase enzymes of groups EC 1.1.1.1 (NAD™) or EC
1.1.1.2 (NADPY) that catalyse the oxidation of alcohols to aldehy-
des. These are zinc proteins. Also EC 1.1.1.71, alcohol dehydroge-
nase [NAD(P)*]; other name: retinal reductase; EC 1.1.99.8, alcohol
dehydrogenase (acceptor), a quinoprotein.

alcoholic fermentation the conversion of glucose to ethanol by a
group of reactions that are characteristic of yeast.

alcoholism a common disease caused by prolonged abuse of alco-
holic (i.e. ethanol-containing) beverages. A genetic predisposition
can be demonstrated in some individuals. Fatty liver develops
rapidly after an episode of acute abuse, and chronic abuse leads to
hepatic cirrhosis, cardiomegaly, premature atherosclerosis, and
brain atrophy. Ethanol is metabolized by alcohol dehydrogenase
(ADH) to acetaldehyde, which is then oxidized to acetate by alde-
hyde dehydrogenase (ALDH). An inactive form of an isozyme of
ADH (ADH?20) is transmitted as an autosomal dominant trait in a
high percentage of Orientals and is caused by an inactivating poly-
morphism. The mitochondrial isozyme of ALDH (ALDH?20) is
also common in Orientals. Both defects increase the vulnerability to
alcoholism of those who carry them.

alcohol oxidase abbr.: AOX or methanol oxidase abbr.: MOX; EC
1.1.3.13; a flavoprotein (FAD) enzyme that catalyses the oxidation
by dioxygen of a primary alcohol to the corresponding aldehyde. It
is important in methylotrophic yeasts, in which it is the first enzyme
in the pathway for utilization of methanol, converting this to
formaldehyde, thence to CO,.

alcoholysis the solvolysis of a covalent derivative of an acid by a re-
action in which one of the products combines with the H atom of an
alcohol’s hydroxy group and the other product with the alcohol’s
alkoxy group.

aldaric acid any dicarboxylic acid formed by oxidation of both ter-
minal groups of an aldese to carboxyl groups. There are three
tetraric acids (D-, L-, and meso-tartaric acids), four pentaric acids
(D- and L-arabinaric acids, xylaric acid [meso], and ribaric acid
[meso]), and ten hexaric acids (D- and L-glucaric acids, D- and L-
idaric acids, D- and L-mannaric acids, D- and L-talaric acids, allaric
acid [meso], and galactaric acid [meso]).

aldehyde 1 an alternative name for the formyl group, -CHO. 2 any
organic compound with the formula R-CH=0. Compare ketone. —
aldehydic adj.

aldehyde dehydrogenase any enzyme that catalyses the oxidation
of an aldehyde group to a carboxylic acid. Many examples are
known, acting specifically on a wide range of substrates. Those
acting on aliphatic aldehydes are divided into four classes. Class 1,
or Ald C, are tetrameric cytosolic enzymes, and include aldehyde
dehydrogenase (NAD'), EC 1.2.1.3; systematic name:
aldehyde:NAD™ oxidoreductase; an enzyme of wide specificity that
contains molybdenum cofactor. This EC designation also includes
Class 2 enzymes, or Ald M, which are tetrameric mitochondrial en-
zymes. Class 3, or Ald D, are dimeric cytosolic enzymes, and in-
clude aldehyde dehydrogenase [NAD(P)*], EC 1.2.1.5; systematic
name: aldehyde:NAD(P)* oxidoreductase.

aldehyde ferredoxin oxidoreductase an enzyme that catalyses
the reversible oxidation of aldehydes to the corresponding car-
boxylic acid, using ferredoxin as an electron acceptor. Containing
tungsten-pyranopterin and 4[Fe-45] clusters, the enzyme has re-
markable thermostability.

aldehydo- abbr.: al-; prefix designating an uncyclized monosacccha-



aldimine

ride or monosaccharide derivative. It is used in (semi)systematic
nomenclature to stress the acyclic nature of such compounds. Com-
pare keto-.

aldimine any imine that is an analogue of an aldehyde; the general
structure is RCH=NR where R may be any organyl group or H.
Compare ketimine.

alditol any polyhydric alcohol derived from the acyclic form of a
monosaccharide by reduction of its aldehyde or keto group to an al-
coholic group. Older names for these compounds include glycitol
and sugar alcohol.

aldo+ prefix indicating aldehydic; e.g. aldohexose.

aldoketose any monosaccharide derivative containing both a (po-
tential) aldehydic carbonyl group and a (potential) ketonic car-
bonyl group.

aldol 1 any organic compound that is both an aldehyde and an alco-
hol, especially where the two functions are separated by two linked
carbon atoms in accordance with the general structure:
HO-C-C-CH=0. 2 the trivial name for acetaldol (3-hydroxybu-
tanal), a compound formed by the self-condensation of two ac-
etaldehyde molecules.

aldolase 1 a generic name for nearly every enzyme of the sub-sub-
class EC 4.1.2, the aldehyde-lyases, enzymes catalysing aldol con-
densations and their reversal. 2 abbr. (in clinical biochemistry):
ALS; common name for the enzyme fructose-bisphosphate aldolase;
EC 4.1.2.13; systematic name: D-fructose-1,6-bisphosphate D-glyc-
eraldehyde-3-phosphate-lyase; other name: fructose-1,6-bisphos-
phate triosephosphate-lyase. An enzyme that catalyses the re-
versible fission of D-fructose 1,6-bisphosphate to glycerone
phosphate and D-glyceraldehyde 3-phosphate. It acts also on
(3S,4R)-ketose 1-phosphates. In humans, aldolase A (genetic locus
at 16q22-q24) occurs in erythrocytes, muscle, and fibroblasts; al-
dolase B (9q22.3) occurs in liver, kidney, and small intestine; and al-
dolase C (chromosome 17) occurs in brain. All three have homolo-
gous sequences, form homotetramers, and cleave D-fructose
1,6-bisphosphate and D-fructose 1-phosphate but at different rates.
A and C are constitutive whereas B is under dietary control (low
during fasting, increased by carbohydrate intake). Deficiency of al-
dolase A results in a nonspherocytic anemia or in a largely myo-
pathic condition. Deficiency of aldolase B results in hereditary fruc-
tose intolerance.

aldol condensation the base-catalysed addition reaction of two
aldehydes or an aldehyde and a ketone to form an aldol (def. 1).

aldonic acid a monocarboxylic acid having a chain of three or more
carbon atoms and formally derived from an aldese by oxidation of
the aldehydic group.

aldopentose any of the eight possible five-carbon-atom aldoses.

aldopyranose any aldose in the pyranose form.

aldose a monosaccharide in which the (potential) carbonyl group is
terminal (i.e. aldehydic). The term is frequently modified to indicate
the number of carbon atoms in the chain, as in aldotriose, aldotet-
rose, etc.

aldosterone 114,21-dihydroxy-3,20-dioxopregn-4-en-18-al; the
most powerful naturally occurring mineralocorticoid hormone,
originally named electrocortin by its discoverers Sylvia Simpson
and James Tait in 1954. The name was changed to aldosterone after
its structure had been determined by Reichstein in 1953. It exists in
solution as an equilibrium mixture of the aldehyde and the hemiac-
etal formed with the hydroxyl at position 11. Produced by the cells
of the zona glomerulosa of the adrenal cortex, its main action is to
increase reabsorption of sodium ions by the distal renal tubules and
thus to regulate water and electrolyte metabolism. The biosynthesis
of aldosterone is stimulated by angiotensin II (see angiotensin, renin—
angiotensin system), corticotropin, and increased potassium-ion con-
centrations. 11-Deoxycorticosterone is converted into aldosterone
by aldosterone synthase. Aldosterone exerts its effects through bind-
ing to cytosolic receptors. The resulting complex is transferred to
the nucleus, where it acts to stimulate production of mRNA for
sodium transport proteins. The action is thus on a timescale of
many minutes.

aleuron

hemiacetal form

aldosterone synthase EC 1.14.15.4; recommended name: steroid
11f-monooxygenase; other names: cytochrome P450 11B2; steroid
18-hydroxylase; P450C18. A heme-thiolate enzyme that converts
11-deoxycorticosterone to aldosterone, by successive hydroxyla-
tions at the 11 and 18 positions. Reduced adrenodoxin is a reac-
tant, being converted to oxidized adrenodoxin. The enzyme is nor-
mally expressed in the glomerulosa region of the adrenal cortex.
Mutations in the CYP11B2 gene at 8q22 are associated with an au-
tosomal recessive disorder that is potentially fatal in infants or may
be asymptomatic in adults. ?

aldotetrose any of the four possible four-carbon-atom aldeses.

aldotriose cither D- or L-glyceraldehyde; see aldose.

ALDP abbr. for adrenoleukodystrophy protein; a half-transporter of
the ABC transporter superfamily that is encoded by a locus at Xp28
(gene product contains 745 amino acids) and is believed to function
in transporting very-long-chain fatty acids across peroxisomal
membranes. Over 300 mutations are associated with X-linked
adrenoleukodystrophy, a condition in which tissues and body fluids
have high levels of these fatty acids, particularly hexacosanoic acid
(26:0).

aldrin 1,2,3,4,10,10-hexachloro-1.4,4a,5,8,8a-hexahydro-1,4:5,8-
dimethanonaphthalene; an organochlorine compound formerly
used as an insecticide, but now banned in certain countries on ac-
count of its toxicity.
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aleurain a protease synthesized during seed germination in barley. It
is a homologue of y-oryzain and of human lysosomal cathepsin H,
and localizes in a lysosome-like vacuole in aleurone cells. The active
mature protein (362 amino acids) is derived by proteolytic cleavge
from a larger inactive precursor.

aleuron or aleurone 1 granules of insoluble protein found in plant
cells, especially in the seeds of cereals, where they appear to act as



aleuroplast

storage material. 2 the single layer of cells on the outside of the en-
dosperm of cereal seeds containing such granules. Translocated gib-
berellins stimulate the cells to synthesize a-amylase, which is se-
creted into the endosperm to hydrolyse the stored starch.

aleuroplast any colourless plastid or leukoplast storing protein. Aleu-
roplasts are found in plant cells, particularly seeds.

Alexander disease a degenerative neurological disease of infantile,
juvenile, or adult onset in which there is lack of myelin in the central
nervous system and enlarged astrocytes rich in cytoplasmic gran-
ules that consist mainly of aB-crystallin. The gene at 11q13 corre-
sponds to that for flavoprotein 1 of complex I (i.e. NADH dehy-
drogenase (ubiquinone)) of the electron transport chain.

alexin or alexine former term for complement; hence alexinated means
treated with complement.

ALG abbr. for anti-lymphocyte globulin.

alga (p/. algae) any of a group of simple eukaryotic photosynthetic
protists. They may be unicellular or multicellular, and are generally
aquatic. The prokaryotes formerly called blue-green algae are now
known as cyanobacteria. —algal adj.

algicide any chemical agent that selectively kills algae.

algin the sodium salt of alginic acid

alginate lyase EC 4.2.2.3; recommended name: poly(f-D-man-
nuronate) lyase; systematic name: poly(f-D-1,4-mannuronide) lyase.
An enzyme that catalyses a reaction resulting in eliminative cleav-
age of polysaccharides containing f-D-mannuronate residues to
give oligosaccharides with 4-deoxy-a-L-erythro-hex-4-enopyra-
nuronosyl groups at their ends.

alginic acid a hydrophilic polysaccharide (=240 kDa) occurring in
brown algae (brown seaweeds), especially the Californian giant kelp
(Macrocystis pyrifera) and horsetail kelp (Laminaria digitata).
Sodium alginate is used commercially as an emulsifier and thick-
ener in foodstuffs, pharmaceuticals, etc. It has an interrupted struc-
ture of stretches of «l-4-linked «-L-gulopyranosyluronic acid
residues, stretches of f1-4-linked f-D-mannopyranosyluronic acid
residues, and stretches where both uronic acids occur in alternating
sequence. Similar glycans are secreted by some bacteria.

algorithm any systematic mathematical procedure that allows a
problem to be solved in a finite number of steps. Compare heuristic,
stochastic.

alicyclic describing an organic compound derived from a saturated
cyclic hydrocarbon. Compare aliphatic, aromatic.

alignment 1 the process of comparing (aligning) linear sequences of
amino acid residues or of nucleotide bases by sliding the sequences
horizontally with respect to each other, often inserting gaps to bring
equivalent regions into register. Sequences are usually aligned
(manually or automatically) to assess their degree of similarity and
their likely evolutionary relationships. 2 a horizontal stack of se-
quences, often including gaps, used to highlight regions of struc-
tural or functional similarity. Pairwise alignments compare two se-
quences, multiple alignments three or more. Alignments may be
global (i.e. extend over the full length of the sequences) or local (i.e.
extend only over short regions or domains); they underpin many se-
quence analysis methods.

alignment algorithm a method for automatically obtaining align-
ments (def. 2) of pairs of protein or nucleotide sequences. Alignment
algorithms are generally either global or local - BLAST (basic local
alignment search tool) and FastA are probably the best known im-
plementations of local alignment algorithms, and are routinely used
for database searching.

alignment editor software for manually creating and editing se-
quence alignments (e.g. to correct errors of multiple alignment algo-
rithms). Such software typically includes options to add and remove
gaps and/or sequences, to change the colour scheme, to select mo-
tifs, plot property profiles, view structures, etc. Examples include
CINEMA (colour interactive editor for multiple alignments) and
JalView.

aliphatic describing organic compounds in which the carbon atoms
form open (noncyclic) chains. Compare alicyclic, aromatic.

aliquant one of a number of unequal parts of a whole.

aliquot one of number of equal parts of a whole; often used loosely,
and erroneously, for a sample.

alizarin 1,2-dihydroxyanthraquinone; the aglycon of ruberythric acid.
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alkannin

ALK abbr. for activin receptor-like kinase 1.

alkalemia or (esp. Brit) alkalaemia a condition in which there is in-
creased alkalinity (i.e. lowered hydrogen-ion concentration and
hence raised pH) of the blood. Compare acidemia, alkalosis.

alkali any of a class of bases that neutralize acids and are themselves
neutralized by acids, and form caustic and/or corrosive aqueous so-
lutions. The term is applied in particular to hydroxides of the alkali
metals, though the term is often extended to other substances with
similar though weaker properties.

alkali metal any element of group 1 of the ITUPAC periodic table; the
group comprises lithium (Li), sodium (Na), potassium (K), rubid-
ium (Rb), cesium (Cs), and francium (Fr).

alkaline 1 having the properties of an alkali; basic. 2 describing an
aqueous solution having a pH > 7.

alkaline earth any metallic element belonging to group 2 of the
TUPAC periodic table; the group comprises beryllium (Be), magne-
sium (Mg), calcium (Ca), strontium (Sr), barium (Ba), and radium
(Ra).

alkaline lysis method a procedure for the recovery of plasmid
DNA in which the alkaline conditions chosen for lysis of bacterial
cells result in the denaturation of genomic DNA and proteins,
which are precipitated when the lysate is neutralized with potassium
acetate leaving a solution containing plasmid DNA.

alkaline phosphatase abbr.: AP; EC 3.1.3.1; systematic name: or-
thophosphoric monoester phosphohydrolase (alkaline optimum);
other  names: alkaline phosphomonoesterase; phosphomo-
noesterase; glycerophosphatase. A homodimeric or tetrameric zinc
glycoprotein that is anchored to the plasma membrane by phos-
phatidylinositol glycan. Catalytic activity also requires magnesium.
In human plasma the level is raised in the last trimester of preg-
nancy. Plasma levels may also be greatly elevated in cases of Paget’s
disease of bone, osteomalacia, and cirrhosis or biliary obstruction;
levels may become moderately elevated in other types of bone dis-
ease. There are four genes for the enzyme in humans. That located
at 1p36.1-p34 is for tissue-nonspecific AP, which occurs in liver,
bone, and kidney. Three tissue-specific AP genes are located at
2q34-q37 and are expressed into placental AP (also called Regan
isozyme), intestinal AP, and germ-cell AP. All four isozymes can be
distinguished electrophoretically. Hypophosphatasia, a hereditary
generalized deficiency of tissue-nonspecific AP, presents as rickets
in infants and children and as osteomalacia in adults. Numerous
mutations associated with this disorder have been reported.

alkaline tide the slight increase in plasma and urine pH that occurs
after meals. It is believed to be due to withdrawal of hydrogen ions
from the blood during the formation of gastric HCL.

alkali reserve or alkaline reserve a term formerly used to denote the
bicarbonate-CO, extractable from blood plasma.

alkaloid any member of a broad group of nitrogen-containing basic
organic compounds present in various dicotyledonous plants and
some fungi. Although only about 5% of the world’s plant species
have so far been examined, they have yielded over 2000 different al-
kaloids. Heterocyclic alkaloids derived from amino acids are
termed true alkaloids. Alkaloids with and without heterocyclic rings
and not derived from amino acids are termed pseudoalkaloids; in
these the carbon skeleton is usually isoprenoid derived. Alkaloids
often have marked and specific pharmacological activity.

alkalosis a clinical condition in which total base excess or total acid
deficit has the potential to cause decreased hydrogen-ion concentra-
tion (i.e. raised pH) in the blood, in the absence of compensating
biochemical and physiological changes.

alkane any saturated aliphatic hydrocarbon compound.

alkanet the plant, Alkanna tinctoria, and its root, which contains the
pigment alkannin.

alkannin  (5)-5,8,-dihydroxy-2-(1-hydroxy-4-methyl-3-pentenyl)-
1,4-naphthalenedione; a red pigment derived from the root of the
alkanet plant, and used as a dye in cosmetics and food. The (+)(R)
enantiomer is also a natural product, shikonin, and the racemate is
known as shikalkin.



alkaptonuria
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alkannin

alkaptonuria a variant spelling of alcaptonuria.

alkatriene any unsaturated aliphatic hydrocarbon containing two
(conjugated or unconjugated) double bonds.

alkatrienyl any group derived from an alkatriene by removal of a
hydrogen atom.

alkB a gene of E.coli that protects it against cell-killing by SNj-alky-
lating agents. Its product is a nonheme-iron protein that catalyzes
oxidative demethylation of N'-methyladenine and N3-methylcyto-
sine in DNA. The reaction requires O, and 2-oxoglutarate and pro-
duces CO,, formaldehyde, succinate, and demethylated substrate.

alkenyl any group derived from an alkene by removal of a hydrogen
atom.

1-alkenyl-2-acylglycerol cholinephosphotransferase EC
2.7.8.22; an enzyme that catalyses the formation of the plasmalo-
gen, plasmenylcholine (i.e. 1-alkenyl-2-acylglycerophospho-
choline), from CDPcholine and 1-alkenyl-2-acylglycerol with re-
lease of CMP.

1-alkenylglycerophosphocholine  O-acyltransferase EC
2.3.1.104; an enzyme that catalyses the formation of the plasmalo-
gen, plasmenylcholine (i.e. 1-alkenyl-2-acylglycerophosphocholine)
from acyl-CoA and 1-alkenylglycerophosphocholine with release of
CoA.

alkenylglycerophosphocholine hydrolase EC 3.3.2.2; other
name: lysoplasmalogenase; a phospholipase involved in the
turnover of plasmalogens. It catalyses the hydrolysis of 1-(1-
alkenyl)-sn-glycero-3-phosphocholine to an aldehyde and sn-glyc-
ero-3-phosphocholine.

1-alkenylglycerophosphoethanolamine O-acyltransferase
EC 2.3.1.121; an enzyme that catalyses the formation of the plas-
malogen, 1-alkenyl-2-acyl-glycerophosphoethanolamine, from acyl-
CoA and I-alkenylglycerophosphoethanolamine with release of
CoA.

alkenylglycerophosphoethanolamine hydrolase EC 3.3.2.5; a
phospholipase enzyme involved in the turnover of plasmalogens. It
catalyses the hydrolysis of 1-(1-alkenyl)-sn-glycero-3-phosphoetha-
nolamine to an aldehyde and sn-glycero-3-phosphoethanolamine.

alkyl any group derived from an alkane by the removal of one hy-
drogen atom. Alkyl groups are often designated by the symbol R.

alkylating agent any of a group of compounds that react with an-
other compound so as to introduce an alkyl group into the second
compound.

alkylation the process of replacing a hydrogen atom in a compound
by an alkyl group.

1-alkylglycerophosphocholine  O-acetyltransferase EC
2.3.1.67; an enzyme that catalyses the formation of 1-alkyl-2-acetyl-
sn-glycero-3-phosphocholine (see platelet-activating factor) from
acetyl-CoA and l-alkyl-sn-glycero-3-phosphocholine with release
of CoA. See also 1-alkylglycerophosphocholine O-acyltransferase.

1-alkylglycerophosphocholine O-acyltransferase EC
2.3.1.63; an enzyme that catalyses the formation of the ether lipid, 1-
alkyl-2-acyl-sn-glycero-3-phosphocholine, from acyl-CoA and 1-
alkyl-sn-glycero-3-phosphocholine with release of CoA.

Of-alkylguanine alkyltransferase sce 0f-methylguanine.

alkyne any unsaturated aliphatic hydrocarbon compound contain-
ing one or more triple bonds.

alkynyl any group derived from an alkyne by the removal of one hy-
drogen atom.

All symbol for allose.

all+ see allo+.
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allergic

all-alpha protein or all-o protein a member of a class of proteins
whose predominant core secondary structure elements are alpha
helical (see alpha helix), often packed into bundle-, folded-leaf- or
hairpin-array-type folds. For example, DNA/RNA-binding pro-
teins contain a core three-helical bundle with a right-handed twist;
anti-sigma factor Asia contains a core of five helices in an orthogo-
nal array; and members of the globin family contain a core of six
alpha helices, with a partly opened folded-leaf topology. Compare
all-beta protein.

allantoic acid or diureidoacetate the end product of purine metabo-
lism in mammals and some fish, formed from allantoin by a hy-
drolytic reaction. Most fish metabolize allantoic acid further to
urea and glyoxalate. It is widely distributed in plants as an impor-
tant source of stored nitrogen.

NH, COOH NH,
0 >N N7 o
H H

allantoin (2,5-dioxo-4-imidazolidinyl)urea; S-ureidohydantoin; an
intermediate or end product of purine catabolism, formed from uric
acid by urate oxidase. In certain animal groups it is converted to al-
lantoic acid.

H
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all-beta protein or all-§ protein a member of a class of proteins
whose predominant core secondary structure elements are beta
strands or sheets, often packed into sandwich- or barrel-type folds
(sandwiches comprise two aligned, twisted beta sheets; barrels com-
prise a single beta sheet folded back upon itself such that the first
strand usually hydrogen-bonds to the last). For example, members
of the immunoglobulin family have a sandwich-like fold, with seven
strands in two sheets, whereas trypsin-like serine proteases have a
duplicated eight-stranded closed barrel fold. See beta configuration.
Compare all-alpha protein.

allele or allelomorph any of the forms of the same gene that occur at
the same locus on a homologous chromosome but differ in base se-
quence. Two or more alleles are said to be allelic or allelomorphic to
each other, and if more than two alleles exist in a population, the
locus is said to show multiple allelism.

allele-specific oligonucleotide abbr.: ASO; an oligonucleotide
that is constructed with a DNA sequence homologous to a specific
allele. Two ASOs can be made so that they differ in sequence at
only one nucleotide base, thereby distinguishing a mutant allele
with a point mutation from its corresponding wild-type allele.

allelic exclusion the process by which a cell uses either the gene
from its maternal chromosome or the one from the paternal chro-
mosome, but not both. It seems to occur only in genes that encode
antibodies and T-cell receptors. Individual B-lymphocytes display
allelic exclusion of their heavy and light IgG genes.

allelomorph another term for allele.

allelopathic agent any plant excretory product that may be auto-
toxic or affect neighbouring plants, such as salicylate in Quercus
falcata.

allelozyme any of two or more variants of a particular enzyme
(with similar catalytic properties) whose amino-acid sequences are
encoded in allelic structural genes (see allele); a class of isoenzyme.
Compare multilocus enzyme.

allergen any antigen that stimulates an allergic reaction, inducing a
type I hypersensitive reaction. See allergy, hypersensitivity.

allergic of, relating to, or involving allergy.



allergy

allergy or allergic reaction 1 a state of altered (usually increased) re-
activity of the body to foreign material. 2 hypersensitivity.

allicin 2-propene-1-sulfinothioic acid S-2-propenyl ester; an antibac-
terial compound derived from garlic (4/lium sativum) and having an
odour of garlic.
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alliin 3-(2-propenylsulfinyl)-L-alanine; S-allyl-L-cysteine sulfoxide; a
component of garlic (A/lium sativum) and other plants that develops
an odour of garlic following the action of alliinase (alliin lyase; EC
4.4.1.4).
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allitol a meso-hexitol; derived formally by reduction of the aldehyde
group of either D- or L-allose.

allo+ or (before a vowel) all+ comb. form 1 denoting other, dissimi-
lar, different. Compare hetero+ (def. 1), homo+ (def. 1), iso+ (def. 1),
xeno+ (def. 1). 2 referring to a dissimilar genome. Compare homo+
(def. 2), hetero+ (def. 2), iso+ (def. 2), xeno+ (def. 2). 3 referring to an
isomeric form of an enantiomer of a compound that has more than
one pair of enantiomers. Compare iso+ (def. 3), nor+ (def. 1).

allo+ prefix denoting the configuration of a set of four (usually) con-
tiguous >CHOH groups, as in D- or L-allose. See monosaccharide.

alloalbumin an electrophoretic variant for serum albumin that gives
a bisalbuminemia pattern. It is produced by one of various sense
mutations in the gene.

alloantigen an antigen that is part of an animal’s self-recognition
system, e.g. major histocompatability complex molecules. When in-
jected into another animal, they trigger an immune response aimed
at eliminating them. Compare alloreactivity.

allocystathionine see cystathionine.

alloenzyme an alternative name for allozyme.

allogeneic or allogenic describing cells, tissues, organisms, etc. that
are of different genetic constitution. Compare heterogenic, homolo-
gous.

allograft any tissue graft between allogeneic individuals; i.e. from a
donor of one genotype to a host of another genotype.

allohydroxylysine see hydroxylysine.

alloisoleucine trivial name for o-amino-f-methylvaleric acid;
(2R*,35*)-2-amino-3-methylpentanoic  acid, = CH3;-CH,~CH-
(CH;)-CH(NH,)-COOH; an a-amino acid with two chiral centres.
Because molecules of alloisoleucine possess a second chiral centre,
at C-3, in addition to the chiral centre at C-2 common to molecules
of all o-amino acids other than glycine, the enantiomers L-al-
loisoleucine (symbol: alle), (2S,3R)-2- amino-3-methylpentanoic
acid, and p-alloisoleucine (symbol: p-alle), (2R,3S)-2-amino-3-
methylpentanoic acid, are diastereoisomeric with those of
isoleucine, (2R*, 3R*)-2-amino-3-methylpentanoic acid. L-Al-
loisoleucine does not occur in peptide linkage in proteins. Residues
of p-alloisoleucine are found in the peptidolipid of the actino-
mycete, Nocardia esteroides, and various members of the actino-
mycin group of antibiotics contain (usually) two residues per mol-
ecule.
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o CH
D-alloisoleucine
allolactose trivial name for f-D-galactopyranosyl-(1—6)-D-glucopy-

ranose; an isomer of lactose and the natural intracellular inducer of
the lac operon in Escherichia coli.
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allomerism a state of similarity in the crystalline structures of sub-
stances of different chemical composition. —allomerous adj.

allometric 1 differing in relative growth rates. 2 of or relating to al-
lometry.

allometry 1 the study of the growth of parts of an organism relative
to the growth of the whole organism. 2 change in the proportion of
any part of an organism occurring during growth.

allomone any chemical substance produced or acquired by an or-
ganism that, when it contacts an individual of another species in the
natural context, evokes in the receiver a behavioural or develop-
mental reaction adaptively favourable to the transmitter. Compare
kairomone, pheromone.

allomorphism variability in the crystalline structure of certain sub-
stances having the same chemical composition.

allophycocyanin a phycobiliprotein present in small amounts in red
algae and cyanobacteria.

allopurinol 4-hydroxypyrazolo[3,4-d]pyrimidine; a constitutional
isomer of hypoxanthine and a competitive inhibitor of xanthine ox-
idase (EC 1.2.3.2). It is a synthetic drug used in the treatment of
gout and other conditions characterized by raised blood urate con-
tent. Patients with gout excrete less urate and more xanthine and
hypoxanthine than normal.
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alloreactivity the T-cell response to non-self MHC molecules.

all-or-none describing a chemical reaction, or a pharmacological or
physiological response, that either occurs to the fullest extent or not
at all, depending on the conditions.

allose symbol: All; allo-hexose; an aldohexose that differs from glu-
cose only in the configuration of the hydroxyl on C-3.

allosteric describing protein molecules that are assumed to possess
two or more stereospecifically different, non-overlapping receptor
sites. One of these, the active site, binds the substrate; the other, the
allosteric site, is complementary to the structure of another, or the
same, metabolite, the allosteric effector, which binds specifically and
reversibly. The formation of the enzyme-allosteric effector complex
does not activate or deactivate a reaction involving the effector it-
self; it is assumed only to bring about a discrete reversible alteration
of the molecular structure of the protein, called allosteric transition.
This modifies the properties of the active site, changing one or sev-



allosteric activation

eral of the kinetic parameters that characterize the biological activ-
ity of the protein. See also Monod-Wyman-Changeux model.

allosteric activation any activation of an enzyme by a positive al-
losteric effector.

allosteric constant symbol: L; the equilibrium constant for the
transition between two forms of an allosteric protein in the absence
of ligand: L = T\/R,, where T,y and R, are the concentrations of the
less affine T-form and the more affine R-form of the protein, re-
spectively. See Monod-Wyman-Changeux model.

allosteric effect an effect that arises when the reaction of ligands
with one site of any polyvalent molecule affects the reaction of lig-
and(s) at one or more other sites as a result of conformational
changes. The reactions may or may not both be reversible; when
they are, and represent equilibria, they are reciprocal effects or
linked functions.

allosteric effector a specific ligand that binds to the allosteric site
of a protein with different affinities in the two states of the protein
(R and T) in the Monod-Wyman-Changeux model of allosteric transi-
tion. An effector may be described as positive if it has an activating
effect, or as negative if it is inhibitory. See allosteric. Compare au-
tosteric effector.

allosteric enzyme designating any enzyme that: (1) contains a site
topologically distinct from the active site; (2) has multiple subunits
with active sites that interact cooperatively; (3) shows sigmoid ki-
netics; and (4) obeys the concerted model for allosteric proteins.
Since all these properties may sometimes, but not always, go to-
gether, the term is somewhat imprecise.

allosteric inhibition any inhibition of an enzyme by a negative al-
losteric effector.

allosteric protein a protein that exhibits allosterism. See also al-
losteric.

allosteric regulation control of the rate of an enzyme or metabolic
system by means of allosteric activation or allosteric inhibition.

allosteric site see allosteric.

allosteric transition see allosteric, Monod-Wyman—Changeux model.

allosterism or allostery a property of an enzyme or other macro-
molecule by which its principal biological reactivity is modified by
the binding of an effector to a site other than the binding site of the
principal reactant, thereby bringing about a conformational change
in the macromolecule such as to alter its principal reactivity. See al-
losteric.

allothreonine (rivial name for o-amino-f-hydroxybutyric acid;
(2R*,3R*)-2-amino-3-hydroxybutanoic  acid; CH;-CH(OH)-
CH(NH,)-COOH; an a-amino acid with two chiral centres. Be-
cause molecules of allothreonine possess a second chiral centre, at
C-3, in addition to the chiral centre at C-2 common to all @-amino
acids other than glycine, the enantiomers L-allothreonine (symbol:
aThr), (25,35)-2-amino-3-hydroxybutanoic acid, and p-allothreo-
nine (symbol: p-aThr), (2R,3R)-2-amino-3-hydroxybutanoic acid,
are diastereoisomeric with those of threonine, (2R*,3 R*)-2-amino-3-
hydroxybutanoic acid. [Note: the enantiomers of allothreonine may
also be named semi-systematically as derivatives of erythrose: Ls-al-
lothreonine in amino-acid nomenclature is synonymous with 2-
amino-2,4-dideoxy-Lg-erythronic acid in carbohydrate nomencla-
ture, and Dg-allothreonine with 2-amino-2,4-dideoxy-D,-erythronic
acid (the subscript letters d or g being added to the configurational
prefixes where there might be uncertainty regarding the reference
centre of chirality; see p/L convention).] L-Allothreonine does not
occur in peptide linkage in proteins; however, one residue per mol-
ecule is present in the peptide antibiotic telomycin. Residues of D-
allothreonine have been found in the glycolipid and peptidolipid of
actinomycetes, and in mycobacteria.
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allysine

allotopic 1 of, relating to, or having the property of allotopy. 2 (in
genetics) describing a mutation that imparts to one tissue a particu-
lar metabolic characteristic normally found in another tissue.

allotopy the phenomenon of the formation of a membrane— enzyme
complex resulting in alteration of the properties of both enzyme
and membrane. For example, a change in enzymatic activity is some-
times observed when a soluble enzyme is adsorbed on an interface.

allotrope any of the different physical forms in which a chemical el-
ement can exist; e.g. diamond, graphite, and fullerenes are al-
lotropes of carbon.

allotropy or allotrophy or allotropism the phenomenon of a sub-
stance, especially an element, existing in more than one physical
form (allotrope), usually in the same phase; e.g. the different crys-
talline forms of carbon or phosphorus, or the different molecular
forms of dioxygen and ozone. Compare polymorphism (def. 2). —al-
lotropic adj.

allotype an antigenically distinct variant of a protein or other anti-
gen arising from intraspecies genetic differences. Each individual
has a particular variant at each immunoglobulin gene locus, which
will often differ from those in other individuals of the same species.

allotypic specificity an antigenic specificity that is not the same in
a given protein in all normal individuals of a species.

allotypy the property, possessed by certain proteins and other anti-
gens, of existing in antigenically distinct forms or allotypes. Thus al-
lotypes of the same protein, although not distinguished by usual
physicochemical and chemical criteria, can elicit specific antibodies
in some other members of the same species. They are those idiotypes
that behave as xenotypes in other individuals of the same species.

alloxan mesoxalylurea; 2,4,5,6-(1 H,3 H)-pyrimidinetetrone; a com-
pound used experimentally to induce diabetes through its action in
selectively destroying pancreatic B-cells.
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allozyme or alloenzyme any enzyme variant produced by a particu-
lar allele.

all-o protein an alternative term for all-alpha protein.

all-B protein an alternative term for all-beta protein.

allulose trivial name (not recommended) for psicose.

allurin a cysteine-rich secretory protein (CRISP) and sperm attrac-
tant from the egg jelly of Xenopus eggs.

allysine 6-oxonorleucine; 2-aminoadipaldehydic acid; an a-amino
acid not normally found in proteins, but enzymically formed from
lysine in situ as an intermediate in the creation of covalent cross-
links between adjacent polypeptide strands during the maturation
of certain connective-tissue proteins (e.g., collagen, elastin). The en-
zyme lysyl oxidase oxidizes the terminal amino-methylene groups of
residues of either lysine or 5-hydroxylysine to aldehyde groups,
forming residues of allysine or hydroxyallysine respectively. See also
desmosine, isodesmosine, lathyrism, noncoded amino acid, syndesine.
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almond emulsin

almond emulsin see 1,3-o-L-fucosidase.

alopecia human hair loss, of which the most common is male pat-
tern baldness (androgenetic alopecia). A rare complete loss of scalp
and body hair (alopecia universalis) is associated with a recessive
missense mutation in the hairless gene at 8p12. This encodes a puta-
tive single zinc finger transcription factor (of 1189 amino acids) that
is expressed only in brain and skin, and shows 80% sequence iden-
tity with the equivalent mouse gene.

ALP (in clinical biochemistry) abbr. for alkaline phosphatase.

alpha symbol: a (lower case) or A (upper case); the first letter of the
Greek alphabet. For uses see Appendix A.

a+f protein or alphatbeta protein member of a class of proteins
that comprises both a- and B-secondary structures, in which the he-
lical and strand components are segregated, the strand components
mainly forming anti-parallel B-sheets: e.g., members of the
lysozyme family have discrete - and B-components, with a com-
mon o+f domain in the active site region; microbial ribonucleases
have a single helix packed against an anti-parallel B-sheet.

o/B protein or alpha/beta protein member of a class of proteins that
comprises both o- and B-secondary structures that alternate in
closely-coupled o~ units, the strand components forming mainly
parallel B-sheets or B-barrels: e.g., TIM barrels have a closed 8-
stranded parallel B-sheet barrel topology; NAD(P)-binding Ross-
mann folds have a 3-layered a—B—a topology, with a core 6-stranded
parallel B-sheet.

alpha carbon atom or C-alpha (symbol: Ca) the central tetrahedral
carbon atom of an amino acid, to which is attached a hydrogen
atom, an amino group, a carboxyl group and a side chain. Compare
beta carbon atom.

alpha cell an alternative term for A cell.

alpha-1 cell an alternative term for D cell.

alpha chain or o chain 1 the heavy chain of IgA immunoglobulin mol-
ecules. 2 one of the two types of polypeptide chain present in nor-
mal adult hemoglobin (Hb A) molecules.

alpha complementation a phenomenon in which the N-terminal
sequence 1-56 of f-galactosidase from Escherichia coli, the a-pep-
tide, is able to restore enzyme activity to a mutant form of the en-
zyme such as lacZAM15 that has the sequence deleted.

alpha effect the enhancement of nucleophilicity that occurs when
the atom adjacent to a nucleophilic site bears a lone pair of elec-
trons. It has been invoked to explain the high toxicity of, e.g., hy-
droxylamine and the cyanide ion.

alpha-fetoprotein sce o-fetoprotein.

alpha globulin or a-globulin any of a group of plasma proteins that
migrate most anodically among the globulins in electrophoresis at
pH values slightly above 7.

alpha-helical channels a subclass of transport proteins of the TC
system, designated 1.A. It contains nearly 40 families, including
voltage-gated ion channels, ATP-gated cation channels, aquaporins,
ligand-gated ion channels, connexins, and heat-shock proteins 70. They
are found in all domains of organisms.

alpha helix or o-helix a helical, or spiral, conformation of a
polypeptide chain in which successive turns of the helix are held
together by hydrogen bonds between the amide (peptide) links,
the carbonyl group of any given residue being hydrogen- bonded
to the imino group of the third residue behind it in the chain.
This is the case for all of the carbonyl and amide groups of the
peptide bonds of the main chain. The a-helix has 3.6 residues per
turn, and the translation (def. 2), or pitch, along the helical axis is 1.5
A per residue, 5.4 A per turn. The helix may be left- or right-
handed, the latter being much more common. It is one of the two
basic elements of the secondary structure adopted by polypeptide
chains (the other being beta strand). The a-helix was first described
by Pauling and Corey in 1951, based on model building. See also
gamma helix.

alpha-hemolysin a bacterial peptide creating pores in eukaryotic
cell membranes; its structure is (2), B-strands. It is classified in the
TC system under number 1.C.3.

alpha hemolysis or a-hemolysis a type of hemolysis, characterizing
certain strains of streptococci, in which a greenish tinge occurs
around the bacterial colonies in a blood-agar plate. Compare beta
hemolysis.

altro+

alpha MEM a modification of Minimal Essential Medium, used for
the culture of a wide range of mammalian cells.

alphanumeric describing any coding system or data set that pro-
vides for letters, numbers, and other symbols such as punctuation.
[From ‘alphabetic’ and ‘numeric’.]

alpha oxidation or a-oxidation 1 a series of reactions occurring in
plant tissue by which a free fatty acid of chain length ranging from
Cgto Cy3 is oxidatively degraded with the simultaneous release of a
molecule of CO, from the carboxyl group and the formation of a
free fatty acid containing one carbon atom fewer. NAD" is the only
cofactor required. 2 In animals, the first reaction in the oxidation of
phytanic acid in peroxisomes. It is catalysed by phytanoyl-CoA hy-
droxylase, deficiency of which produces Refsum disease (classical
or adult).

alpha particle or o particle a fast-moving positively charged helium
nucleus, *He?*, emitted in the decay of certain radionuclides.

alpha-peptide the N-terminal peptide (1-58 or longer) of E. coli -
galactosidase. See galactosidase.

alpha radiation radiation consisting of fast-moving alpha particles.

alpha ray a directed stream of alpha particles.

alpha receptor sce adrenoceptor.

Alport syndrome a progressive hereditary disease of renal
glomerular membranes, sometimes also involving hearing loss and
ocular lesions. The more common X-linked form is associated with
over 300 mutations (mostly small deletions or insertions, splicing or
missense mutations) in the gene at Xq22.3 for the type IV collagen
0-5 chain. The less common autosomal form is associated with sev-
eral mutations in the gene at 2q35 for the type IV collagen o-4
chain. Each of these chains is normally =1650 residues long and is
highly glycosylated. [After Arthur Cecil Alport (1880-1959), South
African physician.]

ALS abbr. for 1 antilymphocyte serum. 2 (in clinical biochemistry)
(fructose-bisphosphate) aldolase, EC 4.1.2.13. 3 amyotrophic lateral
sclerosis.

Alt symbol for altrose.

ALT (in clinical biochemistry) abbr. for alanine transaminase.

alternate pathway sce alternative pathway (def. 2).

alternating axis of symmetry sce symmetry.

alternating current abbr.: a.c. or AC; an electric current that varies
with time in a sinusoidal manner. The abbreviation a.c. may also be
applied to a voltage of varying polarity.

alternatively spliced form an alternative name for splice variant.

alternative oxidase or cyanide-resistant oxidase an enzyme of
plants, many algae and fungi, and some protozoa that is associated
with the inner mitochondrial membrane and transfers electrons
from ubiquinol to oxygen, bypassing cytochrome ¢ oxidase of the
electron transport chain without generating a proton gradient or
ATP. It is encoded in the nucleus, is insensitive to CO, cyanide
and azide (inhibitors of cytochrome ¢ oxidase), and to antimycin
A and myxothiazol (inhibitors of complex III) but is inhibited by
salicylhydroxamic acid and n-pyrogallate. Each subunit (32 kDa)
of the dimer contains a central hydrophobic region that is
membrane-intrusive and flanked by hydrophilic regions, the C-ter-
minal region containing a di-iron centre. It is active in the thermo-
genesis associated with flowering in the voodoo lily and the skunk
cabbage.

alternative pathway 1 a misleading term sometimes applied to any
of the metabolic pathways by which glucose is broken down in ani-
mals, especially the pentose (phosphate) pathway. 2 (or alternate path-
way) a pathway by which complement components C3-C9 are acti-
vated without a requirement for C1, C2, or C4.

alternative splicing the occurrence of alternative patterns of splic-
ing of a primary RNA transcript of DNA to produce different
mRNAs. After excision of introns, selection may determine which
exons are spliced together to form the mRNA. An example is the
production of mRNA for 19S IgM, which is secreted, and 7S IgM,
which is inserted into the lymphocyte membrane, both products
being coded for by the same gene, but the mRNA for 7S IgM hav-
ing fewer of the original exons. Up to 50% of structural gene prod-
ucts in humans may be alternatively spliced.

altro+ prefix denoting a particular configuration of a set of four



altrose

(usually) contiguous >CHOH groups, as in D- or L-altrose. See
monosaccharide.

altrose symbol. Alt; altro-hexose; an aldohexose that differs from
glucose in the configuration of the hydroxyl groups on C-2 and C-
3.

Alul a type 2 restriction endonuclease; recognition sequence: AGTCT.
The M.A/ul modification site is C3.

alum-precipitated toxoid any preparation in which a toxoid is ad-
sorbed onto an adjuvant containing an aluminium compound, e.g.
aluminium hydroxide gel or an alum. The term is applied especially
to diphtheria toxoid.

alum precipitation a technique in which a soluble immunogen
is converted into particulate form by mixing with a solution of
an alum (e.g. aluminium potassium sulfate) and adjusting the
pH to near 6.5. The antigen is adsorbed on the aluminium hydrox-
ide precipitate so formed, which acts as an adjuvant in immuniza-
tion.

Alu sequence or Alul sequence or Alu repeat or Alul repeat any
of various base sequences dispersed in human, rat, and mouse
(and perhaps other) genomes of =0.3 kbp and spaced at approxi-
mately 5 kbp. Each Alu sequence comprises two similar 130 bp se-
quences (Alu left and Alu right) separated by a short A-rich region.
Alu sequences are the major SINE in the human genome, being pre-
sent =10° times. They are responsible for Alu-mediated deletions in
several genes in which they occur (e.g. that for C1 inhibitor). These
sequences may be sites for attachment of cohesin complexes that
bind newly replicated chromosomes before they segregate into
daughter cells. The name derives from the presence in such se-
quences of sites for the restriction enzyme A/ul. See hereditary an-
gioedema.

alveolus (pl. alveoli) any small pit, cavity, or saclike dilatation, such
as an air cell of the lungs, an acinus of a compound gland, or a tooth
socket. —alveolar adj.

Alzheimer’s disease or Alzheimer’s dementia or Alzheimer sclero-
sis a genetically and phenotypically heterogeneous syndrome of
progressive cognitive failure. It is the most common cause of late-
life dementia (senile dementia) in developed nations, but early onset
before the age of 65 (presenile dementia) is common in familial
cases. All cases develop numerous extracellular deposits of the p-
amyloid peptide in the brain, and almost all have intraneuronal
bundles of abnormal filaments composed of highly phosphorylated
forms of the microtubule-associated tau protein. Numerous mu-
tations associated with early-onset forms occur at various loci,
including: 21q21, which encodes the B-amyloid peptide precursor
(a single-pass transmembrane glycoprotein of which an isoform
containing 695 amino acids is expressed predominantly in brain);
149g21.3, which encodes presenilin 1 (a membrane protein with 5-10
putative transmembrane segments); and 1q42.1, which encodes
presenilin 2 (a protein of 448 amino acids that has 60% overall se-
quence identity with presenilin 1). Inheritance of the E4 allele of the
gene for apolipoprotein E (locus at 19q13) is associated with a dose-
dependent increased risk for late-onset Alzheimer’s disease. [After
Alois Alzheimer (1864-1915), German neurologist who in 1907 de-
scribed the condition of a patient referred to as Auguste D.]

Am symbol for americium.

Amadori rearrangement an acid- or base-catalysed chemical re-
arrangement reaction in which an N-substituted aldosylamine is
converted into the corresponding N-substituted 1-amino-1-deoxy-
2-ketose. It occurs, e.g., in the Maillard reaction, in the reaction of
carbohydrates with phenylhydrazine, in the formation of hemoglo-
bin Al,, and in a step in tryptophan biosynthesis — isomerization of
N-(5"-phosphoribosyl)-anthranilic acid into 1-(e-carboxypheny-
lamino)-1’-deoxyribulose-5'-phosphate.

Amanita toxin see amatoxin.

amanitin any of various amatoxins, especially a-, B-, y-, and e-aman-
itin. These occur, together with other amatoxins, in the highly poiso-
nous agaric commonly called the death-cap fungus or deadly agaric
(Amanita phalloides), and in some related species.
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amantadine (rivial name for 1-adamantanamine; l1-aminoadaman-
tane; CoH;N; a polycyclic antiviral agent that is especially effec-
tive as a prophylactic against influenza A virus. It appears not to af-
fect viral attachment to cells but to block penetration or uncoating.
See also adamantane.

NH,

amatoxin any member of a family of closely related bicyclic oc-
tapeptides present in the highly poisonous agaric commonly called
the death-cap fungus or deadly agaric (Amanita phalloides), and in
some related species. a-Amanitin is the best known member and the
chief toxic constituent of A. phalloides. The majority of amatoxins
are highly toxic, though much slower in action than the congeneric
and less potent phallotoxins. For example, the ingestion by an adult
man of 10 mg a-amanitin (the quantity in a single fruit body of 4.
phalloides) leads over the course of several days to death in the ab-
sence of treatment. The common elements of the molecular struc-
ture of amatoxins include residues of trans-4-hydroxy-L-proline,
(usually mono- or dihydroxy-)L-isoleucine, and the bisfunctional
amino acid (usually 6”-hydroxy-)L,L-tryptathionine S-oxide (which
forms a sulfoxide bridge across the molecule; see structure at aman-
itin), together with two residues of glycine. @-Amanitin binds very
tightly (Kgiss = 108 M) to eukaryotic RNA polymerase II, thereby
blocking the formation of mRNA precursors and hnRNA. It also
binds, but rather less tightly (Kgi,s = 10 M), to eukaryotic RNA
polymerase 111, thereby blocking the formation of tRNA and 5S
RNA. It has little action on RNA polymerase I. Hence the synthe-
sis of RNA and protein is markedly inhibited in eukaryotic cells but
not in prokaryotic cells.

amber 1 a fossil resin. 2 sec amber mutant.

amber codon or amber triplet symbol: UAG; one of the three termi-
nator codons or nonsense codons in an mRNA molecule.

Amberlite proprietary name for various cation- and anion-exchange
resins.

amber mutant or amber a T4 bacteriophage carrying an amber mu-
tation. See also ochre mutant, opal mutant.

amber mutation a temperature-sensitive conditionally lethal muta-
tion, capable of occurring in almost any gene of a bacterial virus,
that causes the synthesis of a particular polypeptide chain to termi-
nate prematurely. It is due to the alteration of one codon in the cor-
responding messenger RNA to an amber codon, i.c. a termination
codon.

amber suppressor any of a number of mutations in Escherichia
coli that suppress an amber codon in mRNA thereby allowing inser-
tion of one of several alternative amino acids into a polypeptide at
that site. The best known are supD (Ser), supE (Gln), and supF
(Tyr). The mutations result in changed anticodons of the tRNA



ambi+

molecules, consequent on single base substitutions in their DNA
coding sequences.

ambi+ or ambo+ comb. form denoting on both sides, both. Compare
amphi+. [From Latin ambo, both.]

ambidentate describing ligands, especially metal ions, that can
bond through either of two or more donor atoms; for example
(NCS).

ambient of or relating to the immediate environment.

ambiquitous describing an enzyme that has reversibly convertible
soluble and membrane-bound forms. —ambiquity 7.

ambo+ a variant form of ambi+.

ambo- prefix designating chiral compounds in which both of the
possible molecular configurations are present at an indicated chiral
centre or residue but not necessarily in equimolar proportions. Such
situations may arise especially with chiral compounds obtained by
partial chemical synthesis from chiral precursors in asymmetric re-
actions. Examples: the amino-acid sequence Phe-ambo-Ala-Leu,
representing a mixture of Phe-Ala-Leu and Phe-D-Ala-Leu; and the
trivial name 4’-ambo-8’-ambo-o-tocopherol, representing a syn-
thetic a-tocopherol in which C-2 has the natural, (R)-, configura-
tion and C-4" and C-8 have both (R)- and (S)-configurations
though not necessarily in equimolar proportions. Compare DL-,
RAC-.

amboceptor (formerly) an alternative term for hemolytic antibody.
[Named by German biochemist Paul Ehrlich (1854-1915), who pic-
tured hemolysin as an antibody having specific receptors both for
erythrocytes and for complement, thereby serving to link the two
together.]

AMCA abbr. for T-amino-4-methylcoumarin-3-acetic acid; a fluo-
rophor (def. 2) that can be coupled to proteins or other molecules
through the carboxylic acid group while retaining its fluorescence
property of emitting light in the blue region of the spectrum.

H,N

ameba an alternative US spelling of amoeba.

amelogenin the predominant protein in dental enamel during early
development.

amicyanin a bacterial electron transfer protein containing a type 1 cop-
per site.

amidorphin an opioid peptide corresponding to residues 104-129 of
bovine proenkephalin A, but which is amidated at its C terminus.

Ames test sece Salmonella mutagenesis test.

amethopterin another name for methotrexate.

amidase 1. any enzyme that catalyses the hydrolysis of an ester.
2. EC 3.5.1.4; acylamide amidohydrolase; an enzyme that catalyses
the hydrolysis of a monocarboxylic acid amide to monocarboxylate
and NHj.

w-amidase EC 3.5.1.3; w-aminodicarboxylate amidohydrolase; an
enzyme that catalyses the hydrolysis of an w-amidodicarboxylic
acid to dicarboxylate and NHj;.

amidate to convert any oxy acid into its corresponding amide. —
amidated adj.; amidation 7.

amide any compound containing one, two, or three acyl groups at-
tached to a nitrogen atom. An amide may be derived formally or
actually by condensation of an oxy acid with ammonia or a primary
or secondary amine. Amides derived from carbon acids may be
termed carboxamides, those from sulfonic acids sulfonamides, etc.
Examples include: acetamide, methanamide, CH;~CO-NH,; sul-
fanilamide, 4-aminobenzenesulfonamide, H,N-CsH;~SO,-NH,;
and diethylformamide, formdiethylamide, H-CO-N(C,Hs),. The
term includes imide and peptide.

amidination the process or reaction of introducing an amidino
group into a chemical entity.

amidine any compound of the type R—-C(=NH)-NH,.

amidino the monovalent group —-C(=NH)-NH,.

amidino+ comb. form denoting the presence of an amidine group.

N-amidinoglycine see glycocyamine.

amino-acid arm

amido+ comb. form denoting the presence of an amide group.

Amido Black see Naphthalene Black.

amidolysis any cleavage of an amide (including a peptide) to the
parent oxy acid and ammonia or an amine.

amidophosphoribosyltransferase EC 2.4.2.14; systematic name:
S-phosphoribosylamine:pyrophosphate phospho-¢-D-ribosyltrans-
ferase (glutamate-amidating); other names: glutamine phosphoribo-
sylpyrophosphate amidotransferase; phosphoribosyldiphosphate 5-
amidotransferase. An enzyme that catalyses the formation of
S-phospho-f-D-ribosylamine from L-glutamine, 5-phospho-¢-D-ri-
bose 1-diphosphate, and H,O with release of L-glutamate and py-
rophosphate. This is an early reaction in purine biosynthesis.

amidorphin an opioid peptide corresponding to residues 104129 of
bovine proenkephalin A, but which is amidated at its C terminus.

amidotransferase see amidophosphoribosyltransferase, glutamine ami-
dotransferase.

amiloride N-amidino-3,5-diamino-6-chloropyrazinecarboxamide; a
potent and specific inhibitor of Na* entry into cells. It inhibits
Na*,K*-ATPase at low concentrations. It is used as a potassium-
sparing diuretic.
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amiloride-binding protein see amine oxidase (copper-containing).

amine any organic compound that is weakly basic in character and
contains an amino or a substituted amino group. Amines are called
primary, secondary, or tertiary according to whether one, two, or
three carbon atoms are attached to the nitrogen atom. See also qua-
ternary ammonium compound.

amine oxidase (copper-containing) EC 1.4.3.6; other names: di-
amine oxidase; diamino oxhydrase; histaminase; an enzyme that
catalyses the oxidation by dioxygen of an amino group to an alde-
hyde, with release of ammonium and hydrogen peroxide. 6-Hydroxy-
dopa and copper are cofactors. Example, human amiloride-sensi-
tive amine oxidase (copper-containing) precursor (amiloride-
binding protein; abbr.: ABP), an 85.27 kDa enzyme that binds
amiloride.

amine oxidase (flavin-containing) sec monoamine oxidase.

aminergic describing a receptor that is activated by a specific (bio-
genic) amine. The term is usually applied to nerves that act by re-
leasing a monoamine (norepinephrine, dopamine, or 5-hydrox-
ytryptamine) from their nerve endings. Compare adrenergic,
cholinergic, dopaminergic, peptidergic, purinergic, serotonergic.

amino the chemical group —NH, in an organic molecule. It is basic in
character and formally derived by the removal of a hydrogen atom
from ammonia.

amino+ comb. form denoting the presence of an amino group.

amino acid any organic acid containing one or more amino sub-
stituents. The term is usually restricted to amino, especially a-
amino, derivatives of aliphatic carboxylic acids, but it can also in-
clude f-amino derivatives.

amino-acid accepting RNA sce transfer RNA.

amino-acid N-acetyltransferase EC 2.3.1.1; other name: N-
acetylglutamate synthase (abbr.: AGS); an enzyme that catalyses
the formation of N-acetyl-L-glutamate (abbr.: AGA) from acetyl-
CoA and L-glutamate with the release of CoA. It is responsible for
the formation of AGA, an obligate activator of carbamoyl-phosphate
synthase (def. 1), the first step in the ornithine—urea cycle. The mam-
malian enzyme is present in mitochondrial matrix in liver, intestine,
kidney, and spleen.

amino-acid analyser any instrument or apparatus for the auto-
mated analysis of mixtures of amino acids. The amino acids are sep-
arated individually and quantified spectrophotometrically.

amino-acid arm the base-paired segment of transfer RNA containing
both the 3" and the 5" ends of the RNA molecule, on which the spe-
cific amino acid is attached to the 3’-hydroxyl at the 3" end.
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amino acid exchange matrix

amino acid exchange matrix an alternative name for substitution
matrix.

amino acid index a numerical scale that quantifies particular
amino acid properties (e.g. size, polarity, weight, hydrophobicity).
For example, the aliphatic index gives a measure of the relative vol-
ume of a protein occupied by aliphatic side chains. Amino acid in-
dices are often used to predict the properties of the proteins in
which they occur.

amino-acid oxidase any enzyme that catalyses the oxidation by
dioxygen of the amino group of an ¢-amino acid to an oxo acid
with release of ammonium and hydrogen peroxide. L-Amino-acid
oxidase, EC 1.4.3.2, is specific for L enantiomers, and D-amino-acid
oxidase, EC 1.4.3.3, is specific for D enantiomers. Both enzymes
have FAD as coenzyme.

amino-acid residue that part of any amino-acid molecule that is
present when the amino acid is combined in a (poly)peptide, i.e. the
amino acid less the atoms (a hydrogen atom and/or a hydroxyl
group) that have been removed during the formation of a peptide
bond or bonds.

amino-acid sequence or primary structure the sequential order of
amino-acid residues in a polypeptide or protein. It is usually given
from the end carrying an a-amino group not in peptide linkage, i.c.
from the N-terminal end.

aamino-acid site « less correct term for aminoacyl site.

amino acid transporter abbr.: AAT; any of numerous membrane
proteins involved in amino acid transport into cells or into mem-
branous organelles such as mitochondria, chloroplasts, and vesicles.
The human genome contains 46 genes for AATs, that of Arabidop-
sis has 53, and that of yeast 24. AATs fall into five superfamilies:
amino acid-polyamine-choline (in bacteria, yeasts, plants, and ani-
mals); sodium-dicarboxylate symporter (only in animals); neuro-
transmitter (only in animals), amino acid transfer; and AATSs
within the major facilitator superfamily. These proteins are pre-
sumed to contain 10, 12, or 14 transmembrane segments. Mitochon-
drial AATS are presumed to contain six transmembrane segments.

amino acid-tRNA ligase other name: aminoacyl-tRNA syn-
thetase. Any of the sub-subclass EC 6.1.1 of enzymes that catalyse
the formation of aminoacyl-tRNA from ATP, amino acid, and
tRNA with release of pyrophosphate and AMP. Each amino acid
has its cognate amino acid—tRNA ligase and tRNA acceptor
species; e.g. in the case of glutamate—tRNA ligase (EC 6.1.1.17), the
tRNA is tRNAS" and the product is Glu-tRNAS", Many contain
zinc or putative zinc-binding motifs. Aminoacyl adenylate is nor-
mally an intermediate and the initial aminoacyl-tRNA product
usually involves 2’-substitution with subsequent rearrangement.
Specificity is not perfect but the enzymes have one or more mecha-
nisms for correcting mischarged aminoacyl-tRNAs, which occur
with structurally similar amino acids (e.g. Ile-tRNAVYa). Struc-
turally the enzymes of E. coli belong to two classes. Class I are
mostly monomeric, aminoacylate the tRNA on the 2 -OH of the
terminal ribose of the acceptor stem, require anticodon recognition
for catalysis, and share two homologous sequences that are compo-
nents of a nucleotide-binding fold. Class II are mostly dimeric or
tetrameric, aminoacylate the 3" ~OH of the terminal ribose, do not
require recognition of the anticodon for catalysis, and lack the ho-
mologous sequences of class I but share three sequences in the core
of their catalytic domains.

amino aciduria a condition in which, on a normal dietary intake,
amino acids appear in the urine. It may be restricted to one or a few
amino acids, or be more generalized, and result from increased
amounts in plasma (usually as a feature of an inherited disease of
amino-acid metabolism) or from acquired damage or a hereditary
reabsorption defect in the proximal renal tubules. See Hartnup dis-
ease, maple syrup urine disease.

aminoacyl the acyl group, R-CH(NH,)-CO-, formed by removal
of the hydroxyl group from the a-carboxyl group of an (unknown
or unspecified) o-amino acid.

aminoacylase 1 EC 3.5.1.14; an N-acyl amino-acid aminohydro-
lase; an enzyme that catalyses any reaction of the general type:

N-acyl-L-amino acid (except N-acetylaspartate) +
H,0 — fatty acid (anion) + amino acid.
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4-aminobutyrate transaminase

2 EC 3.5.1.15; recommended name: aspartoacylase; an enzyme that
hydrolyses N-acetylaspartate to acetate and aspartate. Mutations
in a locus at 17p13-pter, which decrease the enzyme’s catalytic ac-
tivity, are associated with Canavan disease.

aminoacyl site or A site or (correctly) aminoacyl-tRNA site the site
on a ribosome to which the incoming aminoacyl-tRNA is bound
during protein synthesis. In bacteria this involves ribosomal proteins
L1, LS, L7/L12, L20, L30, L33, both 16S and 23S rRNA (L7 and
L12 differ in acetylation only).

aminoacyltransferase any enzyme of sub-subclass EC 2.3.2
that transfers aminoacyl groups, forming either an ester or an
amide.

aminoacyl-tRNA the form in which amino acids are transported to
the ribosomes during protein synthesis. The amino acid is esterified
through its carboxyl group to the 3"-hydroxyl group of the 3’-termi-
nal adenosine of a molecule of transfer RNA.

aminoacyl-tRNA synthetase an alternative name for amino
acid-tRNA ligase.

a-aminoadipate 2-aminohexanedioate; an intermediate in the syn-
thesis of lysine (see aminoadipic pathway). It is a competitive in-
hibitor of glutamate receptors.

aminoadipic pathway a metabolic pathway for the biosynthesis of
lysine that occurs in some algae, Euglena, and fungi. It involves
a two-carbon extension of 2-oxoglutarate to 2-oxoadipate (acetyl-
CoA addition to form homocitrate, thence cis-homoaconitate, ho-
moisocitrate, and oxidation to 2-oxoadipate), transamination to 2-
aminoadipate, reaction of the latter with ATP to yield
S-adenylyl-2-aminoadipate, and further reductive reactions to 2-
aminoadipic-5-semialdehyde, saccharopine, and finally L-lysine.
Aminoadipate is also involved in lysine catabolism in mammals.

a-aminoadipic semialdehyde synthase a homotetrameric en-
zyme that takes part in the degradation of lysine. It catalyses the re-
actions:

(1) L-lysine + 2-ketoglutarate + NADPH = saccharopine +
NADP*;

(2) saccharopine = NAD™" + H,0O = a-aminoadipic semialdehyde +
glutamate + NADH.

In mammals it is bifunctional (human, 927 amino acids), but in bac-
teria and fungi it is represented by the separate enzymes lysine-ke-
toglutarate reductase (reaction 1) and saccharopine dehydrogenase
(reaction 2). Deficiency of both activities leads to familial hyper-
lysinemia.

amino alcohol any aliphatic organic molecule or moiety containing
both an amino and a hydroxyl substituent.

p-aminobenzoic acid abbr.: PABA; 4-aminobenzoic acid; a com-
pound present in yeast as a factor in the B complex of vitamins, and
a structural component of folic acid and related compounds. It is a
substrate for the bacterial enzyme dihydropteroate synthase, EC
2.5.1.15, competitive inhibitors of which (e.g. sulfonamides) are ef-
fective antibacterial agents. It is used in sunscreen preparations. De
novo synthesis is through the intermediate chorismate formed by
the shikimate pathway. It is formed in a test of pancreatic function,
the PABA test.

y-aminobutyrate receptor sce GABA receptor.

y-aminobutyrate shunt or GABA shunt a variation of the tricar-
boxylic-acid cycle in which a-oxoglutarate is converted to L-gluta-
mate either by transamination or by reductive amination. The glu-
tamate is decarboxylated to form py-aminobutyrate, which can
re-enter the tricarboxylic acid cycle after being deaminated and ox-
idized to succinate. This pathway occurs in brain tissue, presum-
ably to form and catabolize y-aminobutyric acid, and is also promi-
nent in green plants.

4-aminobutyrate transaminase abbr.. GABA-T; EC 2.6.1.19;
other names: y-amino-N-butyrate transaminase; GABA transami-
nase; f-alanine-oxoglutarate aminotransferase; an aminotrans-
ferase enzyme important in the catabolism of y-amino-n-butyric
acid (abbr.: GABA). It catalyses the reaction:

4-aminobutanoate (GABA) + 2-oxoglutarate =
succinate semialdehyde + L-glutamate.

Pyridoxal phosphate is the coenzyme. The human enzyme is a ho-



a-amino-n-butyric acid

modimer present in the mitochondrial matrix. Deficiency of the en-
zyme results from a rare missense mutation and is accompanied by
seizures and psychomotor retardation and elevated levels of
GABA, f-alanine, and homocarnosine in plasma and cerebrospinal
fluid.

a-amino-n-butyric acid 2-aminobutanoic acid; a component of
ophthalmic acid.

y-amino-n-butyric acid abbr.. GABA; 4-aminobutanoic acid,
H,N-CH,-CH,-CH,~COOH; an amino acid not found in pro-
teins, but occurring principally in the central nervous system, where
it is an important inhibitory neurotransmitter. It is also found in some
plants. See also GABA receptor.

g-aminocaproic acid symbol: ¢Acp; (formerly) an alternative name
for 6-aminohexanoic acid.

7-aminocephalosporanic acid a compound obtained by the acid
hydrolysis of cephalosporin C and used in the manufacture of semi-
synthetic cephalosporins.

4-amino-4’-chlorodiphenyl abbr.: pCPA; an irreversible inhibitor
of tryptophan 5-hydroxylase, an enzyme in the pathway for synthesis
of 5-hydroxytryptamine.

1-aminocyclopropane-1-carboxylic acid abbr.. ACC; a cyclic
oa-amino acid that is the immediate precursor of the plant hormone
ethylene. ACC is produced by ACC synthase in the reaction:

S-adenosylmethionine = ACC + 5-methylthioadenosine.
ACC produces ethylene in the reaction catalysed by ACC oxidase:
ACC + 1,0, = ethylene + CO, + HCN + H,0.

ACC is also a potent and selective ligand for the glycine modula-
tory site of the NMDA receptor (see glutamate receptor).

H,N_  COOH

aminodeoxysugar or amino sugar or amino-saccharide or amino-
monosaccharide any monosaccharide or monosaccharide derivative
in which an alcoholic hydroxyl group has been replaced by an
amino group.

aminoethoxyvinylglycine abbr.: AVG; an inhibitor of ethylene
formation in higher plants. It is produced by Streptomyces spp. It
acts at the level of l-aminocyclopropane-1-carboxylate synthase
(see 1-aminocyclopropane-1-carboxylic acid).

aminoethyl symbol: Aet; the -CH,~CH,-NH, group.

aminoethylbenzenesulfonyl fluoride abbr.. AEBSF; an in-
hibitor of serine endopeptidases. It is both soluble and stable in
aqueous solutions, and is less toxic (LDs, 2.8 g kg™!) than phenyl-
methylsulfonyl fluoride, but with the same action and similar potency.
Compare organophosphate.

NH,

N-(2-aminoethyl)isoquinoline-5-sulfonamide or H9 a selective

&6-aminolevulinate

inhibitor of casein kinase I, protein kinase A, and, less potently,
protein kinase C.
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aminoglycoside antibiotic any member of a group of broad-spec-
trum antibiotics, of similar toxicity and pharmacology, that contain
an aminodeoxysugar, an amino- or guanidino-substituted inositol
ring, and one or more residues of other sugars. The group includes
streptomycin, neomycin, framycetin, kanamycin, paromomycin, and
gentamicin. An isolated form of deafness is induced by aminoglyco-
sides in persons who carry one of two point mutations in the
mtDNA for 12S rRNA.

aminoglycoside phosphotransferase a bacterial enzyme whose
gene is carried on the transposon sequence TnS. Expression of the
enzyme in eukaryotic cells confers resistance to the aminoglycoside
antibiotics. It is used as a dominant selectable marker in cells trans-
fected with plasmids, where the presence of the gene is indicated by
neo or neo® (denoting resistance to neomycin).

6-aminohexanoic acid symbol: éAhx; a compound that acts as an
inhibitor of streptokinase and urokinase and prevents the synthesis of
plasmin.

para-aminohippuric acid abbr.. PAH; N-(4-aminobenzoyl)-
glycine; it is used in renal clearance tests. Its clearance exceeds that
of inulin, indicating that it is actively secreted by renal tubular cells.
It shares this transport system with penicillin and competitively in-
hibits penicillin secretion. PAH clearance is taken as a measure of
effective renal plasma flow and the inulin:PAH clearance ratio as
the filtration fraction, normally about 18%.
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a-amino 3-hydroxy-5-methylisoazolepropionic acid recep-
tor see AMPA repector.

aminoimidazole carboxamide ribonucleotide see AICAR.

aminoimidazole ribonucleotide sce AIR.

amino-imino tautomerism a form of tautomerism in which the
amino and the imino forms of a compound are in equilibrium, the
change corresponding to the migration of a hydrogen atom. Com-
pare keto—enol tautomerism.

a-aminoisobutyric acid o-methylalanine, 2-amino-2-methyl-
propanoic acid, (CH;3),C(NH,)COOH; a non-metabolizable
amino-acid analogue used in metabolic and other studies.

B-aminoisobutyric acid or 3-amino-2-methylpropanoic acid a non-
protein amino acid, the (R)-isomer of which is an intermediate in
the degradation of thymine, and the (S)-isomer in the degradation
of L-valine — both to the glycogenic succinyl-CoA. The (R)-isomer is
formed in liver, and further utilization requires f-aminoisobu-
tyrate—pyruvate aminotransferase (EC 2.6.1.40). When activity of
this enzyme falls to below 10% of normal, the result is hyperbeta-
aminoisobutyricaciduria, a benign condition that is inherited as an
autosomal recessive trait. This polymorphism is found in about
10% of Caucasians and in 40-95% of Orientals.

&-aminolevulinate or (esp. Brit.) 6-aminolaevulinate abbr.: ALA,



5-aminolevulinate synthase

SALA, or DALA; 5-amino-4-oxopentanoate; H,N-CH,~CO-
[CH,],-COO; a compound formed in animals and bacteria from
glycine and succinyl-CoA (see 5-aminolevulinate synthase); in plant
chloroplasts it is formed from glutamate (see glutamate-1-semialde-
hyde 2,1-aminomutase). It is an intermediate in tetrapyrrole biosynthe-
sis.

5-aminolevulinate synthase EC 2.3.1.37; systematic name: suc-
cinyl-CoA:glycine C-succinyltransferase (decarboxylating); other
names: 6-aminolevulinate synthase; JALA synthetase. The first and
regulatory enzyme in the porphyrin biosynthetic pathway. It catal-
yses a reaction in mitochondria between succinyl-CoA and glycine
to form S-aminolevulinate, CoA, and CO,. There are two isozymes:
housekeeping or ALASI (locus at 3p21.1, which encodes 640 amino
acids, and is induced by certain drugs and repressed by hemin); and
erythroid or ALAS2 (locus at Xp11.21, which encodes 587 amino
acids, and is neither induced nor repressed). Both contain bound
pyridoxal phosphate. Deficiency of ALAS?2 is associated with over
20 inactivating mutations in congenital sideroblastic anemia.

&-aminolevulinic acid dehydratase an alternative name for por-
phobilinogen synthase.

aminolysis 1 any chemical reaction in which an amine reacts analo-
gously to ammonia in ammonolysis. 2 any hydrolytic deamination
reaction in which an amino group is replaced by a hydroxyl group.

2-amino-4-methylhex-4-enoic acid a non-protein amino acid
found in plants, e.g. Aesculus californica (California buckeye).

amino-monosaccharide an alternative name for aminodeoxysugar.

6-aminopenicillanic acid abbr.: 6-APA; a compound formally de-
rived by the removal of the acyl side chain from penicillin. It is ob-
tained industrially from fermentations in the absence of side-chain
precursors but more usually by removal of the side chain using an
amidase from Escherichia coli as an immobilized support. It is a
very important intermediate for the manufacture of semisynthetic
penicillins.

aminopeptidase any enzyme of sub-subclass EC 3.4.11, @-aminoa-
cylpeptide hydrolases, that hydrolyse N-terminal amino-acid
residues from oligopeptides or polypeptides.

4-aminophthalhydrazide see luminol.

aminopterin 4-aminofolic acid; a potent inhibitor of dihydrofolate
reductase (K; < 10~ M). It is used as an antineoplastic agent in the
treatment of acute leukemia and choriocarcinoma. Aminopterin
blocks nucleotide biosynthesis and thus also DNA biosynthesis,
and has a similar action to amethopterin. It is a component of HAT, a
selective medium used in tissue culture.
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amino-saccharide an alternative name for aminodeoxysugar.

amino-terminal determination the analysis of a peptide or a pro-
tein to determine the nature of the amino-acid residue at the N ter-
minus. The free terminal a-amino group is substituted with a
reagent such as 2,4-dinitrofluorobenzene (Sanger’s reagent), dansyl
chloride, or phenylisothiocyanate (Edman’s reagent). The substi-
tuted terminal residue is then removed by hydrolysis and identified
by, e.g., chromatography.

amino terminus or amino terminal an alternative name for N termi-
nus. Compare carboxyl terminus.

aminotransferase or transaminase any enzyme, of the large sub-
subclass EC 2.6.1, that catalyses the reversible transfer of a nitroge-
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amount-of-substance concentration

nous group, usually an amino group, to an acceptor, generally a 2-
oxo acid. Pyridoxal phosphate is a coenzyme, the intermediate pyri-
doxamine phosphate being formed in the reaction. See also transam-
ination.

amitosis division of a cell nucleus by a process other than mitesis.

AML1 symbol for acute myeloid leukemia 1 gene; also called Runt-re-
lated transcription factor 1 (RUNXTI); a gene, at 21q22.3, that en-
codes the o subunit of transcription factor PEBP2. The protein con-
tains a DNA-binding domain that shows 70% homology with that
of Runt and Lozenge (both of Drosophila). Chromosomal translo-
cations t(8;21) that involve the AML] gene result in oncogenic hy-
brid fusion proteins that are frequent in acute myeloid leukemia of
children and young adults.

ammonification of nitrate see nitrate reduction.

ammonium 1 the NH," ion, formed by hydronation of a molecule
of ammonia. It is formed from N, by root-nodule bac teria (Rhizo-
bium spp.) in leguminous plants, and is an excretory product in am-
monotelic animals. In higher animals it is toxic in elevated concen-
trations, and for excretion is converted to uric acid in uricotelic
animals, and to urea in ureotelic animals. 2 the chemical group
~NH;*.

ammonium sulfate (NH,),SO,; a salt much used in the purifica-
tion of proteins, which vary in their solubility in ammonium sulfate
solutions. An early step in the purification of a protein is thus often
an ammonium sulfate precipitation.

ammonolysis any chemical reaction in which a covalent bond is
cleaved by the action of ammonia, one or more of the hydrogen
atoms of the ammonia being replaced by other atoms or groups;
e.g.

2NHj; + CH3CO-O-COCH; —
CH;CONH, + CH3;COO NH4".

ammonotelic describing animal groups (e.g. crustaceans, marine
mussels, octopods) in which ammonium is the principal end-prod-
uct of the degradation of nitrogen-containing compounds.

amniocentesis the process of withdrawing a sample of amniotic
fluid from the amnion by means of a hollow needle. It is particularly
useful in the diagnosis of the status of a fetus with respect to pro-
teins or DNA but, in the human, sampling can only be carried out
during the second trimester of pregnancy.

amnion a membranous sac, filled with amniotic fluid, that sur-
rounds and protects the embryo in higher animals. It is developed
in reptiles, birds, and mammals but not in amphibians or fish.

amoeba or (US) ameba (p/. amoebae or amebae) any of a genus
(Amoeba) of naked rhizopod protozoans in the order Amoebida,
characterized by a thin pellicle and frequent alterations in shape
due to the constant formation and retraction of pseudopodia.
—amoebic or (US) amebic adj.

amoebapore any of a family of pore-forming peptidic toxins with
about 100 amino acid residues, permitting passage of small solutes,
including water. The amoebapores are produced by Entamoeba his-
tolytica. They are classified in the TC system under number 1.A.35.

amoeboid or (US) ameboid 1 of, pertaining to, or reminiscent of an
amoeba or amoebae. 2 describing cells, etc. that move by forming
pseudopodia.

amorph a mutant allele that is inactive and fails to produce a mea-
surable effect. It may act as a genetic block to normal biosynthesis.

amorphous 1 lacking definite shape or form. 2 noncrystalline; de-
void of real or apparent crystalline form.

amount concentration see concentration.

amount of substance or chemical amount symbol: n; a fundamen-
tal physical quantity — one of the seven SI base physical quantities —
proportional to the number of specified elementary entities of a
substance (i.e. atoms, molecules, ions, radicals, electrons, etc., or
any specified group(s) of such particles). The SI base unit of the
amount of substance is the mole. The proportionality factor is the
same for all substances, and is the reciprocal of the Avegadro con-
stant, N,. It is given by: ng = Np/N4, where ng and Ny are the
amount of substance B and the number of entities of substance B,
respectively. The terms ‘amount of substance’ and ‘chemical
amount’ may often usefully be abbreviated to ‘amount’.

amount-of-substance concentration see concentration.
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amp abbr. for ampere.

AMP abbr. for adenosine monophosphate; i.e. adenosine phosphate.

2’AMP abbr. for adenosine 2’-monophosphate; i.e. adenosine 2’-
phosphate.

3’AMP abbr. for adenosine 3’-monophosphate; i.e. adenosine 3'-
phosphate.

5’ AMP abbr. for adenosine 5’-monophosphate; i.e. adenosine 5'-
phosphate.

ampakine a drug that increases the efficiency of glutamate transmis-
sion at co-amino-3-hydroxy-5-methylisoxazolepropionic acid receptors
(AMPA receptors) thereby allowing weaker stimuli to activate the
receptors.

AMPA receptor abbr. for o-amino-3-hydroxy-5-methylisoxa-
zolepropionic acid receptor; former name: quisqualate receptor. An
excitatory amino acid receptor coupled directly to a transmem-
brane cation channel. It is expressed ubiquitously in neurons and
glial cells and mediates the majority of fast excitatory synaptic
transmission in the CNS. The receptor also has an excitatory
glycine-binding site. It is a type of glutamate receptor.

AMP-CP abbr. for 5’-adenylyl methylenephosphonate; i.e. adenosine
5’-[ex,f-methylene]diphosphate.

AMP-CPP abbr. for 5-adenylyl methylenediphosphate; i.e. adeno-
sine 5'-[,f-methylene]triphosphate.

AMP deaminase an alternative name for adenylate deaminase.

ampere symbol: A; abbr.: amp; the SI base unit of electric current. It
is defined as that constant current, which if maintained in two
straight parallel conductors of infinite length, of negligible circular
cross-section, and placed 1 metre apart in a vacuum, would produce
between these conductors a force equal to 2 x 107 newton per metre
of length. [After André Marie Ampere (1775-1836), French physi-
cist.]

amperometric titration any titration in which the end point is de-
tected by measuring the electric current flowing when a potential is
applied between two electrodes in a solution.

AMPGD abbr. for 3-(4-methoxyspiro)-1,2-dioxetane-3,2’-tricy-
clo[3.3.1.1]decan-(4-yl)phenyl-f-D-galactopyranoside; a chemilumi-
nescent substrate for f-galactosidase (see chemiluminescence). It is
used to detect the activity of the f-galactosidase gene when the lat-
ter is employed as a reporter gene in transgenic plants, etc.
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amphetamine (R,S)l-phenyl-2-aminopropane; (+)-o-methylphen-
ethylamine; racemic desoxynorephedrine; a drug that has potent
effects by stimulating the release of monoamines, inhibiting
monoamine oxidase, and blocking neuronal reuptake of monoamines
from the synapse. It is noted for its marked CNS stimulant actions.
See also dextroamphetamine.

CHs

NH,
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amphi+ or (before a vowel) amph+ prefix 1 denoting on both sides
of, of both kinds. 2 denoting around.

Amphibia a class of anamniote vertebrate animals in the superclass
Tetrapoda. They are characterized by having gills during the larval
stage; these are typically replaced by lungs in the adults. The skin is
moist, glandular, and scaleless.

amphibian 1 a member of the class Amphibia. 2 adapted for life
both on land and in water; amphibious.

amphibolic describing an enzyme or metabolic pathway that is con-
cerned in both anabolism and catabolism. —amphibolism 7.

amphile an alternative name for amphiphile.

amphion or amphoion any molecule that contains ionic groups of
opposite charge, not necessarily in equal numbers; an ionized am-
pholyte. Compare dipolar ion. —amphionic or amphoionic adj.

amphipath an alternative name for amphiphile.

amphipathic or amphiphilic describing a molecule, such as a glycol-
ipid or phospholipid, that contains both hydrophobic (i.e.
lipophilic, nonpolar) and hydrophilic (i.e. aquaphilic, polar) parts;
displaying amphipathy; being an amphiphile.

amphipathic helix an alpha helix with a specific topography con-
sisting of opposite polar and non-polar forces, and a regular charge
distribution. It is proposed as a basic structural element of the lipid-
associating domains of apolipoproteins in very-low-density lipo-
proteins and high-density lipoproteins.

amphipathy or amphiphilicity the property (of a molecule, sub-
stance, etc.) of having affinity for both lipoidal and aqueous media;
the extent or the degree to which a substance is amphipathic.

amphiphile or amphile or amphipath a substance whose molecules
have an affinity for both aqueous and nonaqueous media; an amphi-
pathic substance. [From Greek amphi-, of both kinds, + philos, lov-
ing]

amphiphilic an alternative term for amphipathic.

amphiphysin an acidic protein that is localized in many synapses of
avian and mammalian nervous systems, and also expressed in
adrenal gland and anterior and posterior pituitary tissues. It is an
autoantigen in paraneoplastic stiff-man syndrome, a generalized
progressive muscular hypertonia.

amphipol a synthetic linear amphiphilic polymer that contains alter-
nating hydrophilic and hydrophobic side chains. It solubilizes inte-
gral membrane proteins by wrapping around their hydrophobic
segments.

amphiprotic describing a substance that can either gain or lose one
Oor more protons.

amphiregulin a bifunctional transmembrane glycoprotein with a C-
terminal EGF-like domain. It inhibits growth of several human car-
cinoma cells in culture, and stimulates proliferation of human fi-
broblasts and certain other tumour cells. It is induced by phorbol
acetate.

amphitropism the property of proteins that allows them to inter-
convert between an inactive form in the cell cytosol and an active
membrane-lipid-bound form, commonly in response to signals gen-
erated on the membrane. Their membrane affinity can be modu-
lated in various ways including by phosphorylation, palmitoyla-
tion, prenylation, calcium, and nucleotides. —amphitropic adj.;
amphitropically ady.

amphoion « variant spelling of amphion.

Ampholine the proprietary name for a series of mixtures of carrier
ampholytes, which between them span the pH range 2.5-11. They
consist of polyamino-polycarboxylic acids formed by reaction be-
tween acrylic acid and various polyethylene-polyamines. Each mix-
ture contains a large number of ampholyte species of slightly differ-
ing isoelectric points. The mean and maximum apparent molecular
masses are approximately 400 and 500 respectively. They are used
in isoelectric focusing. They set up a pH gradient through the elec-
trophoretic medium, and components being separated equilibrate
to a point in the medium corrresponding to their isoelectric point.

ampholyte any amphoteric electrolyte; see also carrier ampholyte, am-
phion.

ampholyte-displacement chromatography a technique for the
fractionation of protein mixtures by displacement chromatography
on an ion exchanger using a mobile phase containing a mixture of
amphoteric substances of closely spaced isoelectric points (i.e. car-
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rier ampholytes). Separation of the components is thought to in-
volve specific interaction between the proteins and the carrier am-
pholytes as well as competition between them for sites on the ion
exchanger.

amphoteric describing a molecule that can react as acidic towards
strong bases and as basic towards strong acids, e.g. an amino acid.

amphotericin B Fungizone; a polyene macrolide antifungal anti-
biotic produced by Streptomyces spp. It is useful against many my-
cotic infections, acting as a membrane-active lytic agent. At appro-
priate concentrations it permeabilizes cells, creating pores formed
of five to ten molecules of antibiotic in association with cholesterol.
These pores allow the passage of low M, substances. Because it is
active only against sterol-containing membranes, mitochondria are
not affected. It interacts preferentially with ergosterol, giving it a
high affinity for plant membranes; hence its value as a fungicide.
See also polyene antibiotic.

ampicillin a semisynthetic antibiotic of the penicillin type, and hav-
ing a C¢gHsCH(NH,)- side chain.

ampicillin-resistant symbol: Ap"; describing a cell, culture, organ-
ism, etc. that shows resistance to the lethal effects of the antibiotic
ampicillin. This is a f-lactam antibiotic and resistance is often medi-
ated by a class of enzymes called S-lactamases, which are secreted ei-
ther into the periplasmic space of Gram-negative bacteria or into
the medium of Gram-positive bacteria. The cloning vector pBR322
contains an ampicillin-resistance gene.

ampicillin-sensitive symbol: Ap®; describing a cell, culture, organ-
ism, etc. that shows sensitivity to the antibiotic ampicillin.

AMPK abbr. for adenosine monophosphate-activated protein kinase;
a protein serine/threonine kinase that consists of a catalytic o sub-
unit, and regulatory B and y subunits. Its substrates include glyco-
gen synthase, acetyl-CoA carboxylase, and 3-hydroxy-3-methylglu-
taryl-CoA reductase. Mutation in a muscle isoform of the y subunit
(PRKAG3) in pig muscle results in a glycogen storage abnormality
that is present in a high proportion of purebred Hampshire pigs.

amplicon a segment of chromosomal DNA that undergoes amplifi-
cation or contains multiple copies of a gene.

amplification 1 the act, process, or result of amplifying. 2 the in-
crease in the strength of an electromagnetic, chemical, or acoustic
signal effected by an amplifier. 3 the production of additional
copies of a stretch of genomic DNA, as a result of DNA either
added to cells or originating in the chromosomes. These copies may
result in tandem arrays in either an extrachromosomal or chromo-
somal location. This can result during selection of cells for resis-
tance to certain agents; e.g. methotrexate blocks folate metabolism
and may lead to amplification of dihydrofolate reductase genes. 4
the increase in the amount of a DNA with a specific sequence re-
sulting from the polymerase chain reaction.

amplification refractory mutation system abbr.. ARMS; a
proprietary name for a method for detection of mutations caused by
single nucleotide changes. A pair of oligonucleotide primers are de-
signed in which the 3" end of one is complementary to the normal
nucleotide at the position of the mutation and the other upstream
or downstream from it to give a PCR product of a known size when
normal DNA is amplified. Another pair of primers are designed in
which one primer is complementary to the mutant nucleotide at its
3" end and the other is placed upstream or downstream to give a
PCR product that differs in size from the normal product when the
mutant allele is amplified. The mismatch at the 3" end of the normal
primer with the mutant sequence makes it refractory to amplifica-
tion, and vice versa. By electrophoretic separation of products ob-
tained with both primer pairs it is possible to ascertain whether the
individual is homozygous normal, heterozygous, or homozygous
for the mutant allele.

amplifier 1 an electronic device used to increase the strength of an
electromagnetic signal; especially such a device used to increase the
strength of an acoustic signal. 2 a combination of a receptor and
various enzymes used to increase the strength of a chemical signal,
as in a cascade sequence.

amplify to enlarge or to increase in strength or effect, especially an
electromagnetic, acoustic, or chemical signal.

amplimer the amplified product of a pelymerase chain reaction.

amplitude 1 magnitude; greatness of extent. 2 symbol: a; the maxi-
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mal displacement from zero or from a mean position of an oscilla-
tion or a curve.

AMP-PCP abbr. for 5’-adenylyl methylenediphosphonate; i.e.
adenosine 5’-[f,y-methylene]triphosphate.

AMPPD abbr. for adamantyl-1,2-dioxetane phosphate or 3-(4-
methoxyspiro[1,2-dioxetane-3,2’-tricyclo-[3.3.1.%7]decan]-4yl)-
phenylphosphate. A chemilumigenic substrate for alkaline phos-
phatase forming the basis of sensitive nonradioactive labelling
systems used in association with Northern, Southern, and Western
blotting.

AMP-PNP abbr. for 5-adenylyl imidodiphosphonate; i.e. adenosine
5’-[B,y-imido]triphosphate.

AMP-S abbr. for adenosine 5'-[a-thiolmonophosphate; i.e. adeno-
sine 5’-thiophosphate.

amrinone 5-amino-(3,4’-bipyridin)-6(1H)-one; an inhibitor of car-
diac (type III) phosphodiesterase, resulting in increased cardiac
contractility and vasodilatation. It is useful in the treatment of
heart failure.

AMS (in clinical biochemistry) abbr. for a-amylase.

amu or AMU symbol for atomic mass unit. See also unified atomic
mass unit.

amunine another name for corticotropin-releasing factor.

amygdalin (-)-D-mandelonitrile f-D-gentiobioside; a cyanogenic gly-
coside derived biogenically from phenylalanine and found princi-
pally in oil of bitter almonds, although it is present in other plants
belonging to the Rosaceae.

HoN

amygdalin

amygdalose former name for gentiobiose.

amyl former name for the pentyl group.

amyl+ see amylo+.

amylase any enzyme able to hydrolyse O-glucosyl linkages in
starch, glycogen, and related polysaccharides (see a-amylase, 3-amy-
lase).

a-amylase EC 3.2.1.1; systematic name: 1,4-a-D-glucan glucohy-
drolase. An enzyme that catalyses the endohydrolysis of 1,4-a-D-
glucosidic linkages with the production of mainly a-maltose from
amylose, but also limit dextrins from glycogen and amylopectin since
it cannot catalyse hydrolysis of 1,6 linkages. It is typical of animal
cells (especially pancreas), and saliva. It has five motifs. The plasma
level of a-amylase is raised in acute pancreatitis, and assay of the
pancreas-specific isoenzyme aids diagnosis. Normal levels in
human plasma are <300 TU 1! (this is very method-dependent). The
o/B-amylase precursor from Bacillus polymyxa is cleaved proteolyt-
ically to form the o (551 amino acids) and B (419 amino acids) en-
zymes.

B-amylase EC 3.2.1.2; systematic name: 1,4-o-D-glucan maltohy-
drolase; other names: saccharogen amylase; glycogenase. An en-
zyme that removes successive maltose units from the nonreducing
ends of carbohydrate chains; the anomeric group undergoes inver-
sion so that the major product is f-maltose. In some organisms it
shares the same biosynthetic precursor as a-amylase. 3-Amylases
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are characterized by their formation as insoluble zymogens during
the process of seed maturation, and are also found in bacteria.

amylin or islet amyloid polypeptide (abbr.: IAPP) a 37-residue pep-
tide, sequence KCNTATCATQRLANFLVHSSNNFGAILSST-
NVGSNTY-NH,, isolated from pancreatic islet amyloid deposits
of an insulinoma and from amyloid-rich pancreases of type 2 dia-
betic patients; it is found in pancreatic cells and secreted with in-
sulin. Structurally, it closely resembles calcitonin gene-related peptide
(CGRP), and has 43% and 46% amino-acid sequence similarity
with human o- and B-CGRP respectively. Like CGRP, it is C-ter-
minally amidated, and has an N-terminal disulfide bridge linking
cysteines 2 and 7. It opposes the action of glycogen synthase in skel-
etal muscle, and may modulate insulin action. The peptide inhibits
insulin-stimulated glucose metabolism in muscle, but not in
adipocytes.

amylo+ or (before a vowel) amyl+ comb. form denoting starch.

amylo-1,6-glucosidase EC 3.2.1.33; other name: dextrin 6-o-D-
glucosidase; an enzyme that catalyses the endohydrolysis of 1,6-a-
D-glucoside linkages at points of branching in chains of 1,4-linked
o-D-glucose residues. The human enzyme also has glycogen de-
branching (4-a-glucanotransferase) activity.

amyloid 1 a waxy eosinophilic translucent material deposited in tis-
sues in amyloidosis. Originally thought to be polysaccharide, it is
now known to comprise proteinaceous fibrils with a twisted B-
pleated sheet structure. It is insoluble, and exhibits a green fluores-
cence when stained with Congo Red and viewed through crossed
Nicol prisms. Amyloid fibres are relatively inert, being resistant to
solution in physiological solvents and to proteolytic enzymes. 2 per-
taining to or characterized by the production of amyloid. 3 any
non-nitrogenous substance resembling starch. 4 like or containing
starch.

amyloid A protein or serum amyloid A (abbr.: SAA or AA) any of
various plasma proteins synthesized by liver, and induced by ey-
tokine stimulation. The extracellular accumulation in various tissues
of amyloid proteins results in secondary amyloidosis in human and
other species. These deposits are highly insoluble and resistant to
proteolysis. They disrupt tissue structure and compromise function.

amyloidogenic describing a protein that contains or can form an
antiparallel beta-sheet structure that aggregates to form non-
branching fibrils of amyleid. These fibrils stain with Congo Red and
occur in extracellular spaces. Such proteins are associated with
amyloidosis, and include amyloid peptide precursor, immunoglob-
ulin light chain, transthyretin, and prion protein. —amyloidogeni-
cally adv.

amyloidosis any of various pathological states in which the deposi-
tion of amyloid (def. 1) occurs in tissues. It is often associated with
chronic infections and immunocyte dyscrasias. In the absence of
medical intervention amyloid accumulates implacably, causing
pressure atrophy of the affected tissue(s). Death subsequently re-
sults from interference with the normal physiological processes of
affected vital organs. The descriptive term B-fibrillosis has been
suggested for amyloidosis, after the beta-pleated sheet structure of
the amyloid fibrils. Amyloidosis may be systemic, with major organ
systems involved, or localized and restricted to a single organ.
Many cases have a hereditary basis. It is now classified in terms of
the protein that accumulates. See also amyloid A protein.

B-amyloid peptide a glycoprotein associated with Alzheimer’s dis-
ease, and derived from a precursor, A4, capable of several forms
through alternative splicing.

B-amyloid peptide precursor abbr.. APP; a type | single-pass
transmembrane protein that is largely extracellular and binds colla-
gen, laminin, and heparan sulfate side chains of proteoglycans. Sev-
eral isoforms result from alternative splicing of the pre-mRNA.
APP695 predominates in brain, while APP751 and APP770 occur
mainly in non-neuronal tissues. All contain the f-amyloid peptide
sequence as part of the transmembrane segment. Cleavage by o-sec-
retase (see ADAM-10) occurs within the f-amyloid peptide sequence,
while cleavage by B- and y-secretases releases this peptide. Several
mutations in APP are associated with familial (autosomal domi-
nant, early-onset) forms of Alzheimer’s disease.

amyloid precursor-like protein abbr.: APLP; either of two pro-
teins belonging to the amyloid peptide precursor family but lacking
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the amyloid peptide domain. Human APLP1 maps to chromosome
19 and APLP2 to chromosome 11.

amylolysis the process of converting starch into soluble oligo- and
monosaccharides, especially by enzymic action. —amylolytic adj.

amylopectin a polydisperse highly branched glucan composed of
chains of D-glucopyranose residues in o(1—4) glycosidic linkage.
The chains are joined together by a/(1—6) glycosidic linkages. A
small number of a(1—3) glycosidic linkages and some 6-phosphate
ester groups also may occur. The chains are of similar structure to
those of glycogen but with fewer and longer branches. Those in
amylopectin have been found variously to contain 24 to 30 glucose
residues per nonreducing end-group. The size of the molecule varies
greatly according to source and method of measurement, with aver-
age M, values of 10° to 10® reported. Amylopectin occurs in starch,
commonly as a mixture with about one-third its mass of amylose.
However, some starches, notably the so-called waxy starch of maize
(Zea mays), are almost pure amylopectin. Starch granules serve as
the principal cellular store of glucose in most plants.

amylopectin 6-glucanohydrolase sece a-dextrin endo-1,6-a-glu-
cosidase.

amylopectinosis see glycogen disease.

amyloplast a colourless plastid or leukoplast in which starch is
stored. It occurs in various plant tissues, e.g. cotyledons, en-
dosperm, and storage organs such as potato tubers.

amylopsin former term for pancreatic a-amylase.

amylopullanase an amylolytic enzyme present in many microor-
ganisms but especially in thermophilic bacteria and archaea. It
cleaves ar1,4- and r1,6-glycosidic bonds on the same substrate mol-
ecule.

amylose a form of starch comprising a long unbranched glucan with
a(1—4) glycosidic linkages.

amylosucrase an alternative name for sucrase (def. 3).

amylo-(1,4-1,6)-transglycosylase sce branching enzyme.

amyotrophic lateral sclerosis abbr.: ALS; a devastating progres-
sive degeneration of lower motor neurons, usually occurring in
adulthood, that leads to weakness and atrophy of the muscles of the
face, limbs, and chest, and to death within =5 years. Some 10% of
cases are familial, and about a fifth of these (ALS1) show autoso-
mal dominant transmission and are due to numerous mutations in
the gene for cytosolic superoxide dismutase at 21q22.1. A small
subset (ALS2) are recessively transmitted; these are associated with
mutations in a locus at 2q33-q35. However, most cases are spo-
radic. See superoxide dismutase.

Amytal proprietary name for the barbituric sedative 5-ethyl-5-
isoamylbarbituric acid, 5-ethyl-5-isopentylbarbituric acid. It in-
hibits the electron-transport chain between flavoproteins and
ubiquinone.

H
OYN o)
CH,CH
HN 23 % CHs
o} CHs

an+ or (before a consonant) a+ prefix indicating not, without.

+an suffix used in forming the semisystematic name of a parent
chemical structure from the trivial name of the key compound to
which the parent structure is related if the parent structure contains
a heteroatom and is saturated; e.g. glucosan, any internal anhydride
of glucose.

An symbol for anhydro+.

anabiosis a return to life after apparent death; a state of suspended
animation induced in an organism by, e.g., desiccation or freezing,
and reversed by rehydration or warming.

anabolic pertaining to, involving, or exhibiting anabolism.

anabolic pathway any sequence of reactions involving anabolism;
i.e. one in which energy is taken up. Compare catabolic pathway. See
also amphibolic.

anabolic steroid any of various synthetic steroids that stimulate
protein production in vivo by mimicking the action of androgens.



anabolism

Drug design aims to minimize masculinizing effects when used in
female patients.

anabolism the energy-requiring part of metabolism in which sim-
pler substances are transformed into more complex ones, as in
growth and other biosynthetic processes. Compare catabolism.

anabolite any product of an anabolic pathway.

anabolize or anabolise to effect anabolism.

anaemia a variant spelling (esp. Brit.) of anemia.

anaerobe any organism that can grow in an atmosphere devoid of
dioxygen. A facultative anaerobe is also capable of growing in a
dioxygen-containing atmosphere whereas an obligate anaerobe (or
strict anaerobe) can only grow in the absence of dioxygen.

anaerobic 1 describing an organism that is able to grow in the ab-
sence of dioxygen. 2 of or produced by an anaerobe. 3 (of an atmos-
phere) devoid of dioxygen. 4 (of a process) characterized by the ab-
sence of dioxygen.

anaerobic fermentation any of several catabolic pathways used
by living organisms to extract chemical energy from various or-
ganic substances in the absence of dioxygen. Compare anaerobic res-
piration.

anaerobic glycolysis the metabolic pathways by which glucose is
degraded anaerobically to lactate or ethanol. See glycolysis.

anaerobic indicator any indicator of the attainment and mainte-
nance of anaerobic conditions in an anaerobic jar. It may be based
on a dye that is decolorized in anaerobic conditions or consist of a
culture of a strict anaerobe in one of the dishes in the jar.

anaerobic jar or McIntosh & Fildes jar an apparatus used to hold
culture dishes or tubes under anaerobic conditions. It usually con-
sists of an upright jar with an airtight lid; the air is evacuated and
replaced by dihydrogen, which combines with any remaining dioxy-
gen, the reaction being catalysed by a palladium catalyst. [After
James MclIntosh (1882-1948) and (Sir) Paul (Gordon) Fildes
(1882-1971), British bacteriologists who first described the appara-
tusin 1916.]

anaerobic respiration the metabolic processes by which organ-
isms degrade organic compounds in the absence of dioxygen to
yield energy. They make use of inorganic oxidizing agents or accu-
mulate reduced coenzymes. Compare anaerobic fermentation.

anaerobiosis life in the absence of dioxygen or air.

anagenesis the progressive or ‘upward’ evolution of a species; any
evolutionary process that results in biological improvement. Com-
pare clad is. genetic adj.; tically adv.

anaglyph a stereoscopic moving or still picture made up of two su-
perimposed images of the same object, taken from slightly different
angles and reproduced in complementary colours (usually red and
bluish green) so as to produce a three-dimensional effect when
viewed through spectacles having one lens of each colour.

AnalaR proprietary name for any analytical (chemical) reagent that
conforms to the tests and purity standards in ‘AnalaR’ Standards
for Laboratory Chemicals (1977) AnalaR Standards Ltd.

analbuminemia or (esp. Brit.) analbuminaemia an autosomal re-
cessive condition in which plasma albumin is missing, or present in
very small amounts, and accompanied by compensatory increases
in other plasma protein fractions and frequently hypercholes-
terolemia. It is associated with several splice junction or nonsense
mutations in the gene for albumin at 4q11-q13.

analogous 1 having or showing similar or corresponding attributes.
2 (in biology) describing parts, organs, or tissues that have a similar
function but differ in structure or evolutionary origin.

analogue or (esp. US) analog 1 a chemical compound that is struc-
turally similar to another. Such compounds can be used as probes
to investigate specificity of, e.g. enzyme activity. 2 a molecule that
has acquired similar characteristics to another (e.g. a similar struc-
ture or similar active site) from an unrelated ancestor via the
process of convergent evolution. For example, the bakers’ yeast
triose phosphate isomerase and flavocytochrome b, C-terminal do-
main share a TIM-barrel architecture, but have no sequence simi-
larities; the enzymes subtilisin and chymotrypsin are functional
analogues that share a Ser-His—Asp catalytic triad with near identi-
cal spatial geometries, but have no other sequence or structural sim-
ilarities.

analogue enrichment or analog enrichment enrichment of mi-
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croorganisms capable of co-metabolic degradation of organic pol-
lutants by application of biodegradable analogues of the pollutant
to the microbial ecosystem. See co-metabolism.

analyser or (US) analyzer 1 the Nicol prism of a polariscope or po-
larimeter that receives the light and indicates the degree and/or di-
rection of rotation of its plane of polarization. Compare polarizer. 2
an instrument for routinely performing chemical analyses, often au-
tomatically and/or on a succession of samples. See amino-acid
analyser, autoanalyser, sequenator.

analysis (p/. analyses) 1 the process of determining the nature of the
chemical constituents of a mixture or of the chemical groups pre-
sent in a compound (qualitative analysis), or the process of deter-
mining the amounts of the constituents of a mixture (quantitative
analysis). 2 the results of such an analysis. 3 the branch of mathe-
matics concerned with the concepts of algebra and calculus. —ana-
Iytic or analytical adj.

analysis of covariance a statistical method for determining the
extent of the variance of one variable that is due to variability in
some other variable.

analysis of variance a statistical method for segregating the exper-
imentally observed variance between two populations into portions
traceable to specific sources.

analyte a component to be measured in an analysis (def. 1).

analytical chemistry the branch of chemistry concerned with
analysing materials by chemical (or physical) methods.

analytical ultracentrifuge an ultracentrifuge equipped with optical
systems designed to determine concentration distributions at any
time during the measurement. It is used in determinations of sedi-
mentation coefficients and sedimentation equilibrium.

anamnestic reaction any immunological response in which a sec-
ond or subsequent exposure to an antigen causes a greater and
more rapid reaction than that elicited by the initial exposure. It is a
manifestation of immunological memory.

anandamide arachidonoyl ethanolamide; a specific endogenous ag-
onist that serves as a neurotransmitter of the cannabinoid receptor.
Ligand binding to the G-protein-associated receptor increases tyro-
sine kinase and decreases adenylate cyclase and cAMP-dependent
protein kinase activities. Gap junction intercellular communication
betwen striatal astrocytes is also inhibited. Anandamide is formed
in neurons by phosphodiesterase cleavage of N-arachidonoyl-phos-
phatidylethanolamine, and is probably then released to the extra-
cellular space. A series of analogues such as N-linoleoyl
ethanolamide and N-palmitoyl ethanolamide are formed simulta-
neously from appropriate precursors, but their role remains un-
clear. It may also be formed by condensation of arachidonate with
ethanolamine. It is inactivated by reuptake into neurons and hy-
drolysis by N-acyl-ethanolamine amidohydrolase to ethanolamine
and arachidonate.

anaphase a stage in mitosis or meiosis during which the two sister
chromatids of each chromosome separate and move towards oppo-
site poles of the spindle.

anaphase promoting complex abbr.: APC; a protein complex
that initiates the separation of sister chromatids and the onset of
anaphase during cell division. It is a 20S particle that contains
Cdcl6, Cdc23, and Cdc 27 and acts as an E3 enzyme
(ubiquitin—protein ligase) in the ubiquitination of cyclin B. See ede
gene, cyclin, ubiquitin—protein ligase.

anaphylactic shock a severe generalized form of anaphylaxis in
which there is widespread release of histamine and other vasoactive
substances causing edema, constriction of the bronchioles, heart
failure, circulatory collapse, and sometimes death.

anaphylactoid reaction an acute syndrome resembling anaphylac-



anaphylatoxin

tic shock though caused not by an immunological reaction but by in-
jection of a variety of substances such as bee or snake venom.

anaphylatoxin any of a group of substances that mediate inflam-
mation and are produced in serum during the fixation of comple-
ment, especially during the production of C3a and C5a. They cause
mast cell degranulation and histamine release.

anaphylaxis extreme immunological sensitivity of the body or tis-
sues to the reintroduction of an antigen. It is a form of anamnestic
reaction and is accompanied by pathological changes in tissues or
organs due to the release of pharmacologically active substances. —
anaphylactic adj.

anaphylotoxin inactivator see lysine(arginine) carboxypeptidase.

anaplasia the reversion by a cell or tissue to a more primitive, em-
bryonic, or undifferentiated form with loss of its characteristics and
increased capacity for multiplication.

anaplerosis 1 the filling up of a deficiency; the repair or replace-
ment of losses, especially of tissue. 2 (in biochemistry ) the process in
which an intermediate in the tricarboxylic-acid cycle is replenished
through a distinct anaplerotic metabolic pathway. This prevents the
cycle from ceasing to function because of withdrawal of the inter-
mediate for some other metabolic purpose. [From Greek ana,
again, back, up + plerosin, to fill.] —anaplerotic adj.

anaplerotic metabolic pathway any sequence of metabolic reac-
tions that serves to maintain the operation of the central pathways
of metabolism and which allows the operation and coordination of
other metabolic pathways that enter and leave the central path-
ways.

ANC-1 abbr. for anchorage defective-1; a protein (8546 amino acids)
of Caenorhabditis elegans that is involved in the positioning of nu-
clei and mitochondria within cells. It contains two actin-binding
domains, six repeats (each of =903 residues) that form coiled coils,
and a C-terminal nuclear envelope transmembrane domain. It is
homologous with MSP-300 of Drosophila and the mammalian Syne
proteins. Mutations in anc-1 disrupt the positioning and shape of
mitochondria.

ancestral sequence (in molecular phylogeny) a hypothetical bio-
molecular sequence reconstructed (using, say, maximum parsimony or
maximum likelihood methods) from the relationships between mod-
ern sequences.

anchorage-dependent growth the form of growth shown by
mammalian cells cultured from tissue explants that requires them to
be attached to solid substrata in order to grow and divide. Cells
vary in their requirements for attachment, with some thriving on
plastic surfaces whereas others need components of the extracellu-
lar matrix such as collagens. Transformed cells such as those de-
rived from tumours do not always exhibit anchorage-dependent
growth and can be grown by suspending them in culture media.

anchorin CII see annexin V.

ancrod an enzyme, extractable from the venom of the Malayan pit
viper, Agkistrodon rhodostoma, that produces unstable fibrin from
fibrinogen by proteolysis. The resulting fibrinogen depletion results
in an anticoagulant effect.

Andersen’s disease an alternative name for type IV glycogen dis-
ease. [After Dorothy Hansine Andersen (1901-63), US physician.]

androgamone sce gamone.

androgen any substance, natural or synthetic, that is able to stimu-
late the development of male sexual characteristics. Naturally oc-
curring androgens are Cjg-steroid hormones. They are produced es-
pecially by the testis (e.g. testosterone) and also by the adrenal
cortex, ovary, and placenta. Compare estrogen. —androgenic adj.

androgen receptor any of the androgen-binding nuclear proteins
that mediate the effects of androgens by regulating gene expression;
they are zinc-finger proteins that bind discrete DNA sequences up-
stream of transcriptional start sites when the hormone-receptor
complex is formed. The steroid-binding domain is in the C-terminal
region. In humans, many variants are known that are associated
with abnormalities, including testicular feminization syndrome,
and complete or partial androgen insensitivity leading to external
genitalia varying between female and nearly normal male.

androgen resistance see testicular feminization.

androstane the C;y parent compound from which androgens are
structurally derived.

+ane

androstenediol 5-androstene-3f,17f-diol; a metabolite of dehy-
droepiandrosterone, from which it is formed by the action of 17/-
hydroxysteroid dehydrogenase, EC 1.1.1.51.

androstenediol

androstenedione 4-androstene-3,17-dione; a precursor of testos-
terone and estrone, formed in the testis and ovary from 17¢a~hydrox-
yprogesterone by the action of 17a-hydroxyprogesterone aldolase
(17,20-lyase), EC 4.1.2.30, or from dehydroepiandrosterone by the
action of 3f-hydroxy-A°-steroid dehydrogenase, EC 1.1.1.145. It is
also formed in adrenal cortex, from 17-hydroxypregnenolone by an
isoenzyme of the 17,20-lyase. Androstenedione is secreted by the
adrenals into the circulation and serves as a precursor for sex-hor-
mone formation in peripheral tissues.

Hoe 9

androst-16-en-3a-ol 3a-hydroxy-5a-androst-16-ene; ‘boar taint’;
a major constituent of boar pheromone. It is also present in truffles,
which may account for the ability of pigs to locate these under-
ground delicacies.

HaC

aw
HO"

androsterone S5a-androstan-3a-ol-17-one; a metabolite of testos-
terone, from which it is formed in the liver via androstenedione. The
latter is converted to androstanedione by 3-oxo-5¢-steroid 4-dehy-
drogenase, EC 1.3.99.5. Androstanedione in turn is acted on by 3a-
hydroxysteroid dehydrogenase, EC 1.1.1.213, forming andros-
terone.

HC

+ane suffix (in systematic chemical nomenclature) denoting 1 an
alkane, e.g. pentane. 2 a saturated heterocyclic compound in which
the heteroatom is other than nitrogen, e.g. thiolane. 3a a hydride of
boron, silicon, germanium, tin or lead, e.g. borane, silane; b a hy-



anemia

dride of an unbranched chain of identical atoms of certain el-
ements.

anemia or (esp. Brit.) anaemia any condition in which the blood has
an abnormally low number of red cells (i.e. erythrocytes) or hemo-
globin content, or is deficient in total volume. There are many
causes, including hypersensitivity reactions to (e.g.) drugs (he-
molytic anemia) and imbalance of Fe** metabolism (iron deficiency
anemia). Pernicious anemia is characterized by defective production
of erythrocytes and the presence of megaloblasts in the bone mar-
row; sometimes it is accompanied by neurological changes. It is
caused by deficiency of vitamin Bj, due either to a dietary defi-
ciency of the vitamin or to a failure to produce intrinsic factor re-
quired for its absorption from the gut.

anergy (in immunology) any deficiency in the immune response to
an agent that normally induces a response.

aneuploid describing a nucleus or organism in which the chromo-
some number is not an exact multiple of the haploid number (n). In
humans (n = 23) examples include the presence of an extra copy of
a single chromosome, e.g. trisomy 21 (Down’s syndrome), or the
absence of a single chromosome, e.g monosomy (as found in Turn-
er’s syndrome, 45,X). Compare euploid, monosomic, nullisomic, tri-
somic.

aneurin or aneurine a former name for thiamine.

ANGEL abbr. for activator nongenotropic estrogen-like; a synthetic
estrogen-like compound (e.g. Estren, 4-estren-3¢,17f-diol) that
produces effects on certain parts of the body (e.g. osteoblasts) with-
out affecting reproductive organs.

angiogenesis the formation of blood vessels, whether during em-
bryogenesis, tissue repair, or invasive growth of tumours.

angiogenin a cytokine, produced by fibroblasts, lymphocytes, and
colon epithelial cells, that induces neovascularization, and can serve
as a substratum for endothelial and fibroblast cell adhesion. A
monomeric protein, it is a member of the pancreatic ribonuclease
family, and specifically hydrolyses tRNAs, thus inhibiting protein
synthesis.

angioneurotic edema or (esp. Brit.) angioneurotic oedema an al-
ternative name for hereditary angioedema.

angiopoietin cither of two secreted glycoproteins that have consid-
erable sequence homology, contain a coiled coil and a fibrinogen-
like domain, and are major regulators of angiogenesis. Angl con-
tains 498 amino acids, and Ang2 has 496 amino acids. Both bind to
specific endothelial cell-specific receptor tyrosine kinases. Angl is
widely expressed in embryonal and adult tissues, whereas Ang2 is
widely expressed in the embryo but only in ovary, uterus, and pla-
centa in adults.

angiosperm a flowering plant; any member of the class Angiosper-
mae, division Spermatophyta (seed plants). Compare gymnosperm.

angiostatin an internal fragment of plasminogen, released by the ac-
tion of elastase, that contains the first four kringle domains of plas-
minogen. It is a potent inhibitor of angiogenesis and of the growth
of certain tumours.

angiotensin any of three related peptides, two of which regulate
adrenal activity and also increase vasoconstriction and raise blood
pressure. Angiotensin I, the decapeptide H-Asp-Arg-Val-Tyr-Ile-
His-Pro-Phe-His-Leu—OH, is cleaved off angiotensinogen by the kid-
ney enzyme renin; this peptide has no physiologically important ac-
tion. Angiotensin II, the octapeptide formed from angiotensin I by
removal of -His-Leu—OH by the action of angiotensin converting en-
zyme, is the most powerful pressor agent known, and the substance
responsible for essential hypertension. It is also one of the most po-
tent known stimulators of aldosterone production by the adrenal
gland. It is rapidly destroyed by tissue peptidases, including an-
giotensinase. Angiotensin III, the heptapeptide formed by removal
of the N-terminal Asp residue from angiotensin I (and the only one
of its breakdown products to have activity), appears to be as active
on the adrenal gland as angiotensin II, and may also have signifi-
cant vasoconstrictor activity.

angiotensinase an enzyme with proteinase activity that inactivates
angiotensin II. Angiotensinase A is an alternative name for glutamyl
aminopeptidase, EC 3.4.11.7, and angiotensinase C is another name
for lysosomal Pro-X carboxypeptidase, EC 3.4.16.2.

angiotensin converting enzyme abbr.: ACE; EC 3.4.15.1; rec-
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ommended name: peptidyl dipeptidase A; other names: serum con-
verting enzyme; peptidase P; peptidyl carboxypeptidase I; carboxy-
cathepsin; kininase II. A Cl -dependent zinc-containing dipeptidase
present in lung, the brush borders of the proximal renal tubule, the
endothelium of vascular beds, and plasma. It catalyses the release
of a C-terminal dipeptide, -Xaa-|-Xbb-Xcc, when neither Xaa nor
Xbb is proline, hence its conversion of angiotensin I to angiotensin
II. It also acts on bradykinin. It is a transmembrane glycoprotein;
two types (testis and somatic) arise by alternative splicing and dif-
ferent transcriptional start points. The presence (I) or absence (D)
of a 287bp Alu repeat in intron 16 in a locus at 17q23 gives three
genotypes: I/I, I/D, and D/D. The D allele is associated with in-
creased plasma ACE levels and statistically is associated with hy-
pertension in males, and hence has a bearing on the pathophysiol-
ogy of cardiovascular disease.

angiotensin converting enzyme inhibitors compounds that
prevent the synthesis of angiotensin II from its precursor, an-
giotensin I, e.g. captopril, enalapril. Such inhibitors are used in the
treatment of cardiac failure and hypertension.

angiotensinogen a plasma a,-globulin formed in liver, and the pre-
cursor of angiotensin I, I and III; it is similar to the serpins.

angiotensinogenase sce renin.

angiotensin receptor any of several membrane proteins that bind
angiotensin, and mediate its intracellular effects. Two types of re-
ceptor, AT, and AT,, have been identified on the basis of their re-
sponse to drugs. The AT receptor (previously known as AIl; or
All,) has high affinity for lesartan, and lower affinity for
CGP42112A; the reverse is true for AT, receptors. The potency of
endogenous ligands is angiotensin II > angiotensin III. In periph-
eral tissues, AT, receptors, but not AT, receptors, interact with G
proteins, inhibit adenylate cyclase, and activate phospholipases C
and A,. AT, receptors may stimulate a phosphotyrosine phos-
phatase leading to inhibition of guanylate cyclase. Sulfhydryl re-
ducing agents inhibit the binding of angiotensin II to AT, recep-
tors, but enhance its binding to AT. Both types are G
protein-coupled 7TM proteins.

angle 1 the inclination between two lines or planes: plane angle. It is
dimensionless and given in radians (symbol: rad), degrees (symbol:
°; 1° = n/180 rad); minutes (symbol: ") 1" = 1/10 800 rad; or seconds
(symbol:"); 1”7 = n/64 800 rad. 2 the (three-dimensional) vertex of a
cone: solid angle. It is dimensionless but may be expressed in stera-
dians (symbol: sr).

angle head or angle rotor any rotor for a centrifuge in which the
tubes containing the liquid are at a fixed angle to the axis of rota-
tion. Compare swinging bucket rotor.

angstrém or Angstrom symbol: A; a unit of length equal to 10-10 me-
tres. It is used in atomic measurements and for wavelengths of elec-
tromagnetic radiation, and is temporarily approved for use with SI
units. [After Anders Jonas Angstrom (1814-74), Swedish physicist
noted for his work on spectroscopy.]

angular velocity symbol: w; the rate of rotation of an object ex-
pressed as its rate of motion through an angle about an axis. It is
expressed in rad s,

anhydrase see carbonic anhydrase.

anhydride a derivative of a substance that yields the substance when
combined chemically with water.

anhydro+ symbol: An; prefix (in a chemical name) denoting the loss
of the elements of water from within one molecule or residue. The
positions from which removal has occurred may be indicated by a
pair of locants, e.g. 2,5-anhydro-p-gluconic acid.

anhydrosialidase EC 3.2.1.138; other names: anhydroneu-
raminidase; sialidase L; an enzyme that catalyses the hydrolysis of
o-sialosyl linkages in N-acetylneuraminic acid glycosides, releasing
2,7-anhydro-a-N-acetylneuraminic acid.

anhydrosugar any intramolecular ether formed by the elimination
of water from two (indicated) alcoholic hydroxyl groups of a single
molecule of a monosaccharide, whether aldose or ketose; i.e. any
anhydromonosaccharide whose formation does not involve the re-
ducing group.

anhydrous devoid of water, especially (of a substance or material)
lacking water of crystallization or adsorbed water, or (of an envi-
ronment) very dry. See also dehydration.



animal pole

animal pole see vegetal pole.

animal protein factor a name formerly used for a growth factor
for livestock, found to be present in meat and fish but not in feeds
of plant origin. It was later shown to be identical with anti-perni-
cious anemia factor, i.e. vitamin By,.

anion an ion with a net negative charge; during electrolysis of a solu-
tion anions migrate towards the anode. Compare cation. —anionic
adj.

anion channel protein or band 3 protein or anion exchanger or
CIH/HCOj5™ exchanger either of two integral plasma membrane gly-
coproteins, both 911 residues long and showing =70% sequence ho-
mology. Their N-terminal 403 residues are cytoplasmic, the rest
form 12-14 putative transmembrane segments. AEl (locus at
17q21-q22), the erythroid form, is predominant in erythrocyte
membranes, where it mediates exchange of ClI" for HCO;™ and is the
major site for anchoring of the submembranous cytoskeleton. Mu-
tations at this locus are associated with hereditary spherocytosis, el-
liptocytosis, ovalocytosis, or acanthocytosis, or with distal renal
tubular acidosis. An isoform of AEI that lacks the N-terminal 66
residues occurs in the basolateral membrane of cells of renal collect-
ing ducts. AE2 (locus on chromosome 7) is the non-erythroid form.
See band protein.

anion exchanger 1 or anion-exchange resin any ion-exchange resin
that carries positively charged groups, e.g. quaternary ammonium
groups, and binds anions. 2 an alternative name for anion channel
protein.

anion gap (in clinical chemistry ), the difference, in meq 1!, between
the concentrations of serum sodium plus potassium and of the
serum chloride plus bicarbonate; i.e.

anion gap = [Na* + K*] - [Cl" + HCO;].

Normal values are 12 + 2 meq L. Variations in the anion gap pro-
vide a useful insight into the acid-base status of a subject.

anionic detergent a detergent in which the polar part of the mol-
ecule carries a negative charge. Compare nonionic detergent.

anisotropic describing a medium in which physical properties, such
as the velocity of electromagnetic radiation transmission, electrical
or heat conductivities, or compressibility, have different values
when measured along axes in different directions. —anisotropically
adv.; anisotropy or anisotropism 7.

anisotropic motion rotation about a single axis, especially of a
molecule or a spin label.

anisotropy the property of molecules and materials of exhibiting
variations in physical properties along different axes of the sub-
stance.

ankyrin or band 2.1 (protein) or nexin or syndein a 200 kDa cy-
toskeletal protein that attaches other cytoskeletal proteins to inte-
gral membrane proteins. It is bound tightly to the cytoplasmic sur-
face of the human erythrocyte membrane, to which it attaches the
cytoskeletal protein spectrin. [After the Greek ankyra, anchor.]

ankyrin repeat a 33-amino acid sequence that occurs 24 times in
the ‘membrane’ part of ankyrin and is also present in several hun-
dred other proteins. It forms a beta hairpin-alpha helix-loop-alpha
helix structure.

ANN abbr. for artificial neural network.

annealing 1 the renaturation of heat-denatured nucleic acids or pro-
teins by slow cooling. 2 the formation of hybrid double-stranded
nucleic acid molecules by the slow cooling of a mixture of dena-
tured, single-stranded nucleic acids. It is used to detect complemen-
tary regions of different nucleic-acid molecules. When one of the
nucleic acids is an oligonucleotide, perfect complementarity with a
target sequence can be distinguished from mismatched duplexes by
selecting an annealing temperature close to the melting temperature
(T, for the oligonucleotide. 3 the second phase of a polymerase
chain reaction. 4 the slow regulated cooling, especially of metals or
glasses, to relieve the stresses caused by heating or other treatments.
—annealer 7.

annexin any of a ubiquitous family of Ca?*-dependent phospho-
lipid-binding proteins. They have been isolated from organisms as
diverse as mammals, Drosophila melanogaster, and Hydra vulgaris.
Characteristically they have a low intrinsic affinity for Ca* (K
25-1000 pm), although annexin VI has K =1 pm, but in the pres-
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ence of phospholipid the affinity for Ca®* increases up to 100-fold.
The Ca?*- and phospholipid-binding properties that typify the fam-
ily derive from a region of common primary structure (identity with
any other member of the family is 40-60%) in a conserved 34 kDa
C-terminal region (the ‘core’); each different type of annexin has a
unique N-terminal domain known as the ‘tail’. The C-terminal re-
gion in all cases except one consists of four repeats of a =70 amino-
acid sequence, in which there is a high homology region known as
the endonexin fold, with a characteristic motif GXGTDE; the ex-
ception is annexin VI, which has eight repeats. The true physiologi-
cal roles of the annexins remain unknown, but their main charac-
teristics, exhibited variously by different annexins and reflected in
the alternative names they acquired in the course of discovery, in-
clude: the ability to aggregate membranes and vesicles (all annex-
ins); inhibition of phospholipase A, (especially I, but also II to VI);
formation of ion channels (especially I and V to VII); anticoagulant
properties (especially I, and VIII); and acting as substrates for tyro-
sine kinases (I and II) and protein kinase C (I, II, IV, and XII). Al-
ternative names are given under the individual entries.

annexin I other names: annexin Al; lipocortin I; p35 (EGF receptor
substrate); calpactin II; chromobindin 9; GIF; lipomodulin; macro-
cortin; phospholipase A2 inhibitory protein; renocortin.

annexin Il other names: annexin A2; calpactin 1 heavy chain;
lipocortin II; p36 (pp60*¢ substrate); chromobindin 8; protein I;
placental anticoagulant protein (PAP)-IV.

annexin III other names: annexin A3; lipocortin I1I; placental anti-
coagulant protein (PAP)-III; 35-a-calcimedin; calphobindin III; in-
ositol 1,2-cyclic phosphohydrolase.

annexin IV other names: annexin A4; endonexin I; protein IT; P32.5;
lipocortin IV; chromobindin 4; placental anticoagulant protein
(PAP)-II; PP4-X; 35-f-calcimedin; placental anticoagulant protein
II; carbohydrate-binding protein P33/P41.

annexin V other names: annexin AS5; lipocortin V; endonexin II; cal-
phobindin I; CBP-I; placental anticoagulant protein (PAP)- I; PP4;
thromboplastin inhibitor; vascular anticoagulant (VAC)-alpha; an-
chorin CII.

annexin VI other names: annexin A6; p68; p70; 73K; 67K calelec-
trin; lipocortin VI; protein III; chromobindin 20; 67 kDa calelec-
trin; calphobindin IT; CPB-II.

annexin VII other names.: annexin A7; synexin.

annexin VIII other names: annexin AS8; vascular anticoagulant
(VAC)-B.

annexin IX other name: annexin B9.

annexin X other name: Drosophila melanogaster annexin.

annexin XI other names: annexin Al1; calcyclin-associated annexin
50; CAP-50; 56 kDa autoantigen.

annexin XII other names: annexin B12; a member of the annexin
family obtained from Hydra attenuata (Hydra vulgaris). |

annexin XIII other names: annexin A13; intestine-specific annexin
(ISA).

annexin XXI other names: annexin E1; a member of the annexin
family obtained from Giardia lamblia (Giardia intestinalis).

annexin XXXI other names: annexin A9; annexin 31.

annexin 14 other name: annexin A10.

annihilation radiation clectromagnetic radiation of wavelength
2.4 pm (energy 0.51 MeV) that is emitted as a pair of photons when
a positron absorbed into matter reaches the end of its range and
combines with an electron in mutual destruction.

annotation a set of descriptive notes (detailing, e.g., function, struc-
ture, disease associations, keywords, literature references) that are
attached to database entries (such as protein or nucleic acid se-
quences, or protein families).

anode 1 the electrode of an electrolysis cell or electrophoresis appa-
ratus towards which anions of the electrolyte migrate under the in-
fluence of an electric field applied between the electrodes. 2 the pos-
itive electrode, pole, or terminal of such a cell or apparatus, or of a
discharge tube, solid-state rectifier, or thermionic valve; the elec-
trode by which electrons flow out of the device. 3 the negative pole
or terminal of an electric (primary or secondary) cell or battery (of
cells). Compare cathode. —anodal or anodic adj; anodally or anodi-
cally adv.



anodic stripping voltammetry

anodic stripping voltammetry abbr.. ASV; an electrochemical
procedure for estimating the concentration of metal ions in a solu-
tion. Exhaustive or partial (depending on the concentrations in-
volved) deposition of the metal occurs on the cathode of an elec-
trolytic cell at a constant applied electric potential (controlled
potential deposition can be used for selectivity when mixtures are
involved). The metal deposit is then anodically stripped by using a
rapid sweep of voltage of opposite polarity and a peak-type cur-
rent-voltage curve is obtained. The amount of metal deposited may
be calculated coulometrically from the area under the peak, or by
other means, and hence the concentration of metal ions in the initial
solution may be determined.

anodic to during electrophoresis, migrating further towards the
anode or less far towards the cathode than (the specified sub-
stance).

anolyte the electrolyte in immediate contact with the anode in iso-
electric focusing.

anomalous dispersion 1 an X-ray crystallographic dispersion that
occurs when the frequency of the X-rays used falls near an absorp-
tion frequency of an atom in the crystal. Anomalous dispersion
techniques are frequently used in the determination of absolute
configuration. 2 an optical rotatory dispersion that cannot be ex-
pressed by a simple one-term Drude equation.

anomer cither of the two stereoisomers of the cyclic form of an al-
dose or a ketose, or an aldose or ketose derivative, dependent on the
position of the free hydroxyl group belonging to the internal hemi-
acetal grouping. The anomer having the same configuration, in the
Fischer projection, at the anomeric and the reference asymmetric car-
bon atom is designated ¢; the other anomer is designated f. In cor-
rect usage in regard to carbohydrates, the anomeric and configura-
tional descriptors must always be linked together; e.g.
a-D-glucopyranose, not a-glucose.

anomeric 1 of or pertaining to an anoemer. 2 or glycosidic of or per-
taining to the free hydroxyl group belonging to the internal hemiac-
etal grouping in the cyclic form of a monosaccharide or monosac-
charide derivative.

anomeric effect the tendency for an electronegative substituent at
C-1 of a pyranose to assume the axial orientation, in contrast to the
equatorial orientation predicted on steric grounds.

anorexia absence of desire for food. In infants it is the failure to
thrive. Anorexia nervosa is a feeding disorder, predominantly of fe-
males, that starts typically in adolescence and is associated with
amenorrhea and regression of secondary sexual characteristics
common in hypothalamic dysfunction.

anosmia loss of the sense of smell.

anoxia the absence or a deficiency of dioxygen. Compare hypoxia. —
anoxic adj.

ANP abbr. for atrial natriuretic peptide. See natriuretic peptide.

ANPR abbr. for atrial natriuretic peptide receptor.

ANS abbr. for l-anilino-8-naphthalene sulfonate; a common fluor
used in extrinsic fluorescence studies of proteins.

ansamycin any antibiotic belonging to the rifamycin or the strepto-
varicin classes.

anserine N-f-alanyl-N"-methyl-L-histidine; an isopeptide occurring
in skeletal muscle and brain of some animals and humans (up to 20
mmol kg!). Compare carnosine.
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ANSI abbr. for American National Standards Institute; an organiza-
tion responsible for, among other standards, ANSI escape se-
quences for printing certain effects and available on some comput-
ers, and ANSI C (a standard for the C programming language).

Anson unit an old measure of the activity of a proteinase. It was

anthocyanin

based upon the extent to which a sample containing a particular
proteinase can digest denatured hemoglobin, under standard condi-
tions appropriate to the enzyme in question, with liberation of non-
precipitable material giving the same colour value as one millimole
of tyrosine on reaction with a diluted Folin—Ciocalteau reagent.
[After Mortimer Lewis Anson (1901-68), US protein chemist, who
described it in 1958.]

ant+ «a variant of anti+.

Antabuse proprietary name for disulfiram.

antagonism 1 opposition; counteraction. 2 the mutual opposition
of an agonist and an antagonist. 3 the interference with, or inhibi-
tion of, the growth of an organism by one of another kind, as by
competing for nutrients or producing an antibiotic substance.

antagonist 1 anything that antagonizes. 2 any agent, especially a
drug or hormone, that reduces the action of another agent, the ago-
nist. Many act at the same receptor as the agonist. Such antagonists
may be either surmountable or insurmountable, depending on pre-
vailing conditions. Antagonism may also result from combination
with the substance being antagonized (chemical antagonism), or the
production of an opposite effect through a different receptor (func-
tional antagonism or physiological antagonism), or as a consequence
of competition for the binding site of an intermediate that links re-
ceptor activation to the effect observed (indirect antagonism). The
term ‘functional antagonism’ is also used to describe a less well-de-
fined category in which the antagonist interferes with other events
that follow receptor activation. 3 a muscle that works in opposition
to another (the agonist). See also competitive antagonism, noncompet-
itive antagonism. Compare agonist, inverse agonist, synergist. —antag-
onistic adj.; antagonistically ady.

antagonize or antagonise to act in opposition to; to counteract. —
antagonized or antagonised adj.

antanamide a highly lipophilic homodetic cyclic decapeptide,
cyclo(-Pro-Phe-Phe-Val-Pro-Pro-Ala-Phe-Phe-Pro-). It occurs in
the death-cap fungus, Amanita phalloides, together with the amatox-
ins and phallotoxins. When administered to experimental animals (at
1 mg per kg of body weight), either before or at most a few minutes
after a lethal dose of phallotoxin, it acts as an antidote to the toxin,
apparently by competing for binding sites. In vitro it readily forms
complexes with sodium and calcium ions, and can act as a sodium
ionophore.

ANT-C abbr. for antennapedia complex; one of two major families of
homeotic genes of Drosophila (the other being BX-C), mutation of
which affects head and thoracic segments. Antennapedia protein is
a penetratin.

ante+ prefix denoting before in time or position.

antegrade « variant of anterograde.

anteiso+ prefix denoting a branched-chain fatty acid having a
methyl group at the n-3 position; e.g. 16-methyloctadecanoic acid,
also named anteisononadecanoic acid.

antenna complex any of the light-harvesting pigment-protein
complexes of photosynthetic organisms that funnel absorbed inci-
dent radiation to the photochemical reaction centres.

antennapedia complex see ANT-C.

anterograde or antegrade 1 moving forwards; extending towards
the front. 2 moving along the axon of a nerve cell in a direction
away from the cell body (as in anterograde transport of vesicles).
Compare retrograde.

antheridiol a steroid hormone produced by water moulds (e.g.
Achyla spp.) to regulate their sexual reproduction.

anthocyanidin any member of a group of water-insoluble coloured
polyhydroxylated 2-phenylbenzopyrylium compounds that occur
as glycosides — anthocyanins — in flowers. They comprise one class
of the widespread group of flavonoids. There are three coloured
aglycones: the pelargonidins (of geraniums), which are orange,
salmon, pink, or red; the cyanidins (of roses), which are magenta or
crimson; and the delphinidins (of larkspur), which are purple,
mauve, or blue. These aglycones differ by having one, two, or three
hydroxyl groups, respectively, in the 2-phenyl nucleus.

anthocyanin any member of a group of intensely coloured soluble
glycosides of anthocyanidins that occur in plants. They are respon-
sible for most of the scarlet, purple, mauve, and blue colouring in
higher plants, especially of flowers.




antho-K amide

antho-K amide 1-3-phenyllactyl-Phe-Lys-Ala-NH,; a neuropeptide
from the sea anemone, Anthopleura elegantissima.

anthracene a tricyclic aromatic compound, C4H;g; it is a compo-
nent of a number of scintillation cocktails.

anthralin  1,8-dihydroxyanthrone; a substance that inhibits

leukotriene biosynthesis. It is used as an antipsoriatic drug.

OH O OH

anthranilate 2-aminobenzoate (anion, salt, or ester); an intermedi-
ate in the biosynthesis of tryptophan.

anthranilate synthase EC 4.1.3.27; systematic name: chorismate
pyruvate-lyase (amino-accepting). An enzyme that catalyses the
first step in tryptophan biosynthesis, in which chorismate and L-
glutamine react to form anthranilate, pyruvate, and L-glutamate. It
is a tetramer of two components, I and II: in the absence of II, T
catalyses the formation of anthranilate using NH; rather than glut-
amine; II provides glutamine amidotransferase activity.

anthrax toxin a group of proteins secreted by Bacillus anthracis that
causes anthrax, a highly contagious and potentially lethal dis-
ease.The toxin comprises protective antigen (PA), edema factor
(EF), and lethal factor (LF). PA forms a hexamer that binds to cell-
surface receptors on skin, lung, and gastrointestinal tract, and helps
to translocate EF and LF into the cytoplasm. EF is a calmodulin-
dependent adenylate cyclase, while LF is a zinc metalloproteinase
uniquely specific for mitogen-activated protein kinase, which it in-
activates by cleaving between the N-terminal region and the cat-
alytic domain.

anthrone 9(10H)-anthracenone; a compound used in the colorimet-
ric determination of carbohydrates, especially hexoses, with which
it gives a green colour.

anti+ or (sometimes before a vowel or h) ant+ prefix 1 acting against,
counteracting, or inhibiting. 2 opposite to (in direction). 3 converse
or reverse of; complementary to.

anti+ prefix (obsolete) denoting a cis isomer.

antiamoebin or antiamebin see peptaibophol.

antiarose the D isomer, 6-deoxy-D-gulose; occurs in glycosidic link-
age in some cardiac glycosides.

CHa

HO 0}

OH OH

p-D-pyranose form
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antibiotic 1 any of numerous substances of relatively low M, pro-
duced by living microorganisms (and also certain plants) that are
able selectively and at low concentrations to destroy or inhibit the
growth of other organisms, especially microorganisms. Also in-
cluded are the many semi- or wholly synthetic organic compounds
with similar antimicrobial properties. Many are useful chemothera-
peutic agents. 2 of or relating to an antibiotic.

antibody any glycoprotein of the immuneglobulin family that is capa-
ble of combining noncovalently, reversibly, and in a specific man-
ner with a corresponding antigen. Antibodies frequently, but not al-
ways, counteract the biological activity of antigens. They are
produced in higher animals by cells of the lymphoid cell series, es-
pecially plasma cells, in direct response to the introduction of im-
munogens or autocoupling haptens. Antibodies were originally
identified as a class of serum proteins, and most are present in the y-
globulin fraction of the serum. In the ultracentrifuge most anti-
bodies have a sedimentation coefficient of 7S, except for the pen-
tameric IgM at 19S. See also cell-bound antibody.

antibody-dependent cellular toxicity (ADCT) A cytotoxic reac-
tion in which an antibody-coated target cell is directly killed by an
Fc receptor-bearing leucocyte, such as a NK cell, a macrophage, or a
neutrophil.

antibody-mediated hypersensitivity or type II hypersensitivity
an immune response caused by the presence of antibody to cell-sur-
face antigens and components of the extracellular matrix. These
antibodies can sensitize the cells for antibody-dependent cytotoxic
attack by K cells or complement-mediated lysis. Type II hypersensi-
tivity is seen in the destruction of red cells in transfusion reactions
and in hemolytic disease of the newborn.

anticholinesterase any agent, other than an antibody, that in-
hibits cholinesterase (def. 2). An example is physostigmine, used in
the diagnosis and treatment of myasthenia gravis.

anticipation the phenomenon whereby the age of onset of a disease
becomes earlier and the severity of disease symptoms increases with
successive generations. It is common in disorders resulting from
trinucleotide repeat mutations that increase in size through genera-
tions, such as Huntington’s disease.

anticircular chromatography a technique of thin-layer chro-
matography in which the substances to be separated are applied just
inside the perimeter of a circular thin-layer plate and are made to
travel radially inwards by subsequent application of the developing
solvent at the edge of the plate. It is very fast and is particularly use-
ful for the resolution of substances whose R; values approach unity.
Compare circular chromatography.

anticlinal see conformation (def. 2).

anticoagulant 1 retarding or preventing coagulation. 2 any sub-
stance that retards or prevents coagulation, especially of blood or
milk.

anticoagulate to treat (esp. blood) so as to prevent coagulation.

anticodon a triplet of nucleotides in any particular transfer RNA
that is complementary to and therefore pairs with a given codon in
messenger RNA. The pairing is antiparallel, 5—3 in the messen-
ger, 3’—5" in the anticodon. Thus the anticodon of 5'-ACG-3"is 3’-
UGC-5'. However, to maintain the convention of writing sequences
in the 5’—3’ direction, the anticodon is thus written, but with a re-
verse arrow above: ¢GuU.

anticodon arm the part in the clover-leaf model of transfer RNA
containing a loop bearing the anticodon.

anticooperativity negative cooperativity between binding sites on
the same (macro)molecule by which binding of a ligand to one site
makes the binding of a second ligand more difficult.

antidiuretic 1 describing any drug or other agent that decreases the
excretion of urine. 2 an antidiuretic substance.

antidiuretic hormone abbr.. ADH; an alternative name (esp. in
clinical chemistry) for vasopressin. It is so named from the hor-
mone’s most important biological action, viz. reducing the rate of
urine output by stimulating the rate of water reabsorption by the
kidney(s).

antidote a substance or other agent that limits or reverses the effects
of a poison.

antifolate any of a class of drugs that interfere with the formation



antifreeze glycoprotein

of tetrahydrofolate, and are used in the treatment of acute leukemia
and choriocarcinoma. One of the best known is methotrexate.

antifreeze glycoprotein any of a group of glycoproteins found in
the serum of certain cold-water fish, particularly notothanids and
chaenichthyids, which inhabit polar seas; e.g., Trematomus borch-
grevinki and Dissostichus mawsoni. These glycoproteins depress the
freezing point of aqueous solutions about 200-500 times as effec-
tively as sodium chloride on a molar basis. They differ only in mass
(10.5 kDa, 17 kDa and 21.5 kDa), and are composed of repeating
units of a diglycosyl tripeptide, Ala-Ala-Thr-O-disaccharide, in
which the disaccharide consists of a f-galactosyl residue bound to
an internal - N-acetylgalactosaminyl residue.

antigen 1 (or complete antigen) any agent that, when introduced into
an immunocompetent animal, stimulates the production of a spe-
cific antibody or antibodies that can combine with the antigen. It
may be a pure substance, a mixture of substances, or particulate
material (including cells or cell fragments). In this sense the term in-
cludes agglutinogen and allergen and is synonymous with immunogen
(def. 1). 2 (or incomplete antigen) any substance that can combine
with a specific antibody but is not an immunogen (def. 2), i.e. it is not
by itself able to stimulate antibody production though it may do so
if combined with a carrier (def. 8). In this sense the term includes
hapten. —antigenic adj.

antigen-antibody complex or immune complex any specific
macromolecular complex of antigen and antibody. It may be solu-
ble, especially in antigen excess, or insoluble (as a precipitate) when
antigen and antibody are present in optimal proportions. Compo-
nents of complement may bind to antigen—antibody complexes. See
also immune complex-mediated hypersensitivity.

antigen-binding capacity abbr.: ABC; the total amount of anti-
body in a preparation, e.g. serum, based on a determination of the
amount of antigen bound by unit amount of the preparation.

antigen excess the condition when a mixture of antigen and anti-
body contains sufficient antigen to combine with all the combining
sites of the specific antibody molecules, leaving some free uncom-
bined antigenic determinants and resulting in the formation of sol-
uble antigen—antibody complexes. This is the explanation for the
type of ‘precipitin’ curve when increasing amounts of antigen are
incubated with a fixed amount of antibody and the amount of pre-
cipitate is measured.

antigenic determinant any specific chemical structure within, and
generally small in relation to, an antigen molecule that is recogniz-
able by a combining site of an antibody, or T-cell or B-cell receptor,
and at which combination takes place. It determines the specificity
of the antibody—antigen reaction. Several different antigenic deter-
minants may be carried by a single molecule of antigen. See also epi-
tope.

antigenic drift any of the minor changes in the antigenicity of in-
fluenza virus that result from spontaneous mutation, with corre-
sponding minor changes in the amino-acid sequence of the viral
hemagglutinin. Compare antigenic shift.

antigenicity the capacity of an agent to stimulate the formation of
specific antibodies to itself.

antigenic mimicry the sharing of antigenic determinants by micro-
bial agents and body proteins as a result of similarity in amino acid
sequences. This might play a role in autoimmune disease because
the microbial sequences produce antibodies against the equivalent
sequences in body proteins.

antigenic shift any of the major changes in the antigenicity of in-
fluenza virus that result from spontaneous mutation, with corre-
sponding major changes in the amino-acid sequence of the viral
hemagglutinin. Compare antigenic drift.

(antigen-independent) mitogenic factor a lymphokine that acts
as a mitogen for lymphocytes.

antigen-presenting cell abbr.: APC; a cell, especially a
macrophage or dendritic cell, that recognizes an antigen to be tar-
geted for neutralization. It takes up the antigen and processes it, in-
corporating antigen fragments into its own membrane and present-
ing them in association with class II major histocompatibility complex
molecules to T lymphocytes, which are then stimulated to mount a
response.

antigibberellin any of the organic compounds that cause plants to
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grow with thick stems or with an appearance differing from that
obtained with gibberellin. The effect can usually be reversed by gib-
berellin.

antiglobulin consumption test a serological method for demon-
strating antibody (globulin) attachment to cells. It is based on
showing that antiglobulin is removed from solution on addition of
the cells in question.

antiglobulin test or Coombs test a test for the presence of incom-
plete antibody against red blood cells. It entails the addition of het-
eroantibody to immunoglobulin (i.e. antiglobulin) to cause the ag-
glutination of red blood cells previously coated with
nonagglutinating incomplete antibody. Compare double-antibody
method. [After Robin Royston Amos Coombs (b. 1921), British im-
munologist and hematologist who (with others) described it in
1945.]

antihemophilic factor or antihemophilic factor A or antihemophilic
globulin an alternative name for factor VIII; see blood clotting factors.

antihemophilic factor B an alternative name for factor IX; see
blood coagulation.

antihemophilic factor C an alternative name for factor XI; see
blood coagulation.

antihemophilic globulin an alternative name for antihemophilic fac-
tor.

antihistamine any drug or other agent that antagonizes an action
of histamine on the body. Antihistamines are used in the treatment
of immediate-type hypersensitivity.

antihormone any substance that acts to attenuate hormone-in-
duced responses, regardless of the mechanism involved.

anti-idiotype an antibody that reacts with epitopes on the V region
of the T-cell receptor.

anti-inducer any compound that inhibits operon induction by com-
peting for inducer binding to free repressor and stabilizing the re-
pressor—operator complex.

antilipolytic 1 describing any agent that inhibits lipolysis. 2 an an-
tilipolytic agent.

antilipotropic 1 describing any agent that is active metabolically in
deflecting methyl groups from the synthesis of choline. 2 an an-
tilipotropic agent.

antilogarithm abbr.: antilog; symbol: (decadic) Ig”!; (napierian)
In"!; the number that is represented by a logarithm.

antilymphocyte globulin the globulin fraction of an antilympho-
cyte serum.

antilymphocyte serum abbr.: ALS; any serum containing anti-
bodies to lymphocytes. It is used as a selective immunosuppressive
agent.

anti-messenger DNA abbr.. amDNA; an alternative name for com-
plementary DNA.

antimetabolite any substance that inhibits the utilization of a
metabolite, e.g. by acting antagonistically through competition in a
transport system or at a key enzyme site.

antimicrobial 1 describing a drug, antibiotic agent, physical
process, radiation, etc. that is inimical to microbes. 2 any substance
having antimicrobial properties.

antimicrobial spectrum a list of the types of microbes against
which an antimicrobial agent is effective.

antimitotic 1 describing any agent that decreases the rate of mito-
sis. 2 an antimitotic agent.

antimonial 1 of, relating to, or containing antimony. 2 a drug con-
taining antimony.

antimorph 1 a mutant gene producing an effect opposite to the
wild-type gene at the same locus. Compare allele. 2 obsolete term for
an enantiomorph.

anti-Miillerian hormone or Miillerian inhibiting factor a glycopro-
tein, derived from a larger precursor and secreted by Sertoli cells of
fetal testes, that causes regression of the Miillerian duct, which in
normal female embryos develops into the uterus, Fallopian tubes,
and vagina. Its receptor is a transmembrane serine/threonine ki-
nase. Mutations in the gene for the hormone result in persistence of
Miillerian duct derivatives (discovered during surgery) in normal
males.

antimutagen any agent (often a purine nucleoside) that can de-
crease the rate of induced or spontaneous mutation.



antimutator gene

antimutator gene any mutant gene that decreases the mutation
rate.

antimycin any member of a group of antibiotics produced by Strep-
tomyces spp. They associate strongly with mitochondria and block
the passage of electrons from cytochrome b to cytochrome c;; as lit-
tle as 7 pmol antimycin A per gram of mitochondrial protein is ef-
fective. They are used experimentally to distinguish between events
in the earlier and later parts of the electron-transport chain.

antineoplastic 1 describing any drug or other treatment that pre-
vents or limits the growth of a neoplasm. 2 an antineoplastic agent.

antinuclear factor or antinuclear antibody any antibody that reacts
with a component of the cell nucleus.

antinutrient any natural or synthetic compound that interferes with
the absorption of a nutrient. An example is phytic acid, which
forms insoluble complexes with zinc, iron, and copper.

antioxidant any substance, often an organic compound, that op-
poses oxidation or inhibits reactions brought about by dioxygen or
peroxides. Usually the antioxidant is effective because it can itself
be more easily oxidized than the substance protected. The term is
often applied to components that can trap free radicals, such as o-
tocopherol (see vitamin E), thereby breaking the chain reaction that
normally leads to extensive biological damage. The mechanism by
which the free-radical scavenger is discharged of its free radical is
not clear, but it is likely that ascorbate and/or glutathione are in-
volved. Compounds such as di-tert-butyl-p-cresol act as antioxidants
and are often added to protect labile compounds during storage or
incubation. See also quinhydrone.

antiparallel 1 (in biochemistry) (describing of a pair of parallel lin-
ear structures, such as two polynucleotide or polypeptide chains,
having directional polarity or asymmetry in opposite directions. 2
(in quantum physics) (of the spins of a pair of electrons occupying
the same atomic or molecular orbital) described by different spin
quantum numbers. Compare parallel (def. 2). —antiparallelism 7.

antiperiplanar see conformation.

antipernicious anemia factor former name for vitamin By, .

antiphospholipid antibodies autoantibodies against phospho-
lipids that bind to soluble blood factors involved in activating the
coagulation cascade. The resultant hypercoagulability can lead to
deep vein thrombosis, pulmonary embolism, or complications in
pregnancy. The syndrome can be primary (without evidence of
other autoimmune disease); secondary (with evidence of such dis-
ease); or catastrophic (extensive and often fatal).

antiport or countertransport the process of coupled solute transloca-
tion in which two solutes equilibrate across an osmotic barrier, the
translocation of one solute being coupled to the translocation of the
other in the opposite direction. Compare symport.

antiporter any substance or structural feature, but usually a pro-
tein, that promotes the exchange diffusion of two specific sub-
stances across a membrane by antiport. The convention for denoting
such a protein (e.g. a tetracycline-resistance protein) is tetracy-
cline/H* antiporter.

antirachitic 1 describing any agent that opposes or prevents the de-
velopment of rickets. 2 any agent with antirachitic properties.

antirachitic factor or antirachitic vitamin former term for any sub-
stance with vitamin D activity.

antirepressor any gene product that acts to decrease repression by
a repressor of gene expression.

antirestriction the process whereby a host bacterium is prevented
from inactivating foreign duplex DNA; i.e. the prevention of restric-
tion. It is commonly achieved by host-controlled modification of the
DNA, but in certain cases a specific bacteriophage-coded antire-
striction protein is produced that directly inhibits the host’s restric-
tion endonuclease.

antirestriction protein see antirestriction.

anti-RNA single-stranded RNA complementary to mRNA. See anti-
sense RNA.

antiscorbutic 1 describing an agent that opposes or prevents the
development of scurvy. 2 any agent with antiscorbutic properties.

antiscorbutic factor or antiscorbutic vitamin former term for any
substance with vitamin C activity.

antisense DNA sce noncoding strand.
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antisense oligonucleotide an oligoribonucleotide, or an ana-
logue of one, having properties similar to those of antisense RNA.

antisense RNA or messenger-RNA-interfering complementary RNA
(abbr.: micRNA) an artificial single-stranded RNA molecule com-
plementary in sequence to all or part of a molecule of messenger
RNA or of some other specific RNA transcript of a gene. It can
therefore hybridize with the specific RNA and so interfere with the
latter’s actions or reactions. Compare complementary RNA.

antisense strand see noncoding strand.

antisepsis the elimination of pathogenic and other microorganisms
using chemical or physical methods; the promotion of asepsis.

antiseptic 1 of, relating to, or bringing about antisepsis. 2 any chem-
ical agent used in antisepsis, especially one that can be safely ap-
plied to the skin.

antiserum (p/. antisera or (esp. US) antiserums) serum that contains
a high level of antibodies, usually antibodies against specific anti-
gens.

antisigma factor a protein that interferes with the recognition of
initiation sites by the sigma factor of DNA-dependent RNA poly-
merase.

antistasin r/ie generic name for a family of potent inhibitors of fac-
tor Xa. Antistasins are isolated from leeches, the name having been
first given to a 119-amino-acid protein present in salivary gland of
the Mexican leech Haementeria officinalis; the protein has 20 cys-
teine residues, all in disulfide bridges (probably characteristic of the
family). It appears to present a bait-like structure to factor Xa,
which cleaves it at Arg*. The 3-D structure has been partially
solved, indicating a reactive site in domain I, sequence CRKTC.
Antistasins have been considered as possible chemotherapeutic an-
ticoagulants, but have strong metastatic activity. Example, ghi-
lanten from the Amazonian leech H. ghillianii.

antistreptolysin-O abbr.. ASO; antibody formed against strep-
tolysin-O. See streptolysin.

antisuppressor any mutation that diminishes the effects of a sup-
pressor of gene expression.

antitemplate strand sce coding strand.

antiterminator (or antitermination factor) a protein that prevents
the termination of RNA synthesis. It is found as a regulatory device
in, e.g., phage lambda, allowing a terminator to be masked from
RNA polymerase so that distal genes can be expressed. Antitermi-
nators are associated with switches from early to middle expression
following induction (gene N product), and from early to late ex-
pression (gene Q product). The N system is referred to under nus.
Antitermination is an important mechanism in the reproduction of
some bacteriophages, allowing RNA polymerase to read through
the terminator to the immediate early genes of the phage, and thus
to initiate production of the mature phage, with consequent cell
lysis.

antithrombin III or heparin cofactor or factor Xa inhibitor a 62 kDa
protein inhibitor of serine proteases, normally present in plasma,
that reacts with factor Ila (thrombin), and also factors IXa, Xa,
XTa and XIIa, to form inert 1:1 stoichiometric complexes. The for-
mation of complexes is slow in the absence of heparin, but very fast
in its presence.

antitoxin any antibody to a toxin of a (micro)organism that neutral-
izes the toxin both in vitro and in vivo.

a-antitrypsin or a;-proteinase inhibitor a major ¢ -globulin, nor-
mally present in human plasma, that inhibits many serine proteases,
including trypsin, but especially elastase, and is the archetypal ser-
pin. Its concentration rises dramatically in response to infection or
tissue injury (compare acute-phase protein). A 51 kDa glycoprotein,
its prime physiological role is to inhibit elastase released by neu-
trophil leukocytes. In humans, its synthesis is controlled by an au-
tosomal allelic system, and over 20 different phenotypes have been
classified, one of which is associated with emphysema of early
onset; in particular, the so-called Z mutant (Glu — Lys at position
342) is associated with a decreased level of c-antitrypsin in the
blood. Smoking tends to cause oxidation of Met3%, by increasing
hydrogen peroxide formation by lung neutrophils, and this leads to
a less active o-antitrypsin, and hence reduced inhibition of elastase.
Excessive activity of elastase may damage lung tissue, resulting in
emphysema. Thus, smoking is associated with emphysema of early
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onset. Individuals who are homozygous for the Z mutant, and who
also smoke, suffer decreased levels of a less active anti-elastase, and
have a high probability of developing emphysema. The protein has
two chains.

antitussive 1 relieving or suppressing coughing. 2 an agent with an-
titussive properties.

antivitamin any agent that antagonizes a specific vitamin. Some-
times it is a structural analogue of the vitamin and a competitive in-
hibitor of the vitamin’s action.

antixerophthalmic factor former term for any substance with vita-
min A activity.

antizyme a protein (26 kDa) that is induced by polyamines and
binds specifically to form a tight 1:1 complex with ornithine decar-
boxylase. It inactivates the latter, and promotes its destruction by
proteasomes.

antoxidant a variant spelling of antioxidant.

antrin a decapeptide, isolated from rat gastric antrum. It has the se-
quence Ala-Pro-Ser-Asp-Pro-Arg-Leu-Arg-Gln-Phe, and is identi-
cal to residues 25-34 of preprosomatostatin (see somatostatin).

anucleate or anucleated lacking a nucleus.

anucleolate lacking a nucleolus.

Aor13HI a type 2 restriction endonuclease; recognition sequence:
TTCCGGA. BspMII and Acclll are isoschizomers.

Aor51HI a type 2 restriction endonuclease; recognition sequence:
AGCTGCT. Eco47111 is an isoschizomer.

AOX abbr. for alcohol oxidase.

AP sce AP endonuclease, AP protein.

6-APA abbr. for 6-aminopenicillanic acid.

Apache freely distributed WWW server software that is very widely
used on academic sites.

Apaf abbr. for apoptosis protease-activating factor.

Apaf1 abbr. for apoptosis protease activating factor 1.

Apal a type 2 restriction endonuclease; recognition sequence:
GGGCCTC. Eco47111 is an isoschizomer.

Apall a type 2 restriction endonuclease; recognition sequence:
GTTGCAC

apamin a neurotoxin comprising about 2% of the dry mass of the
venom of the honey bee (Apis mellifera). It is a highly basic octade-
capeptide amide, structure

CNCKAPETALCAKKCEEH-NH,,

containing two disulfide bridges (between Cys residues 1 and 11,
and 3 and 15), and is the smallest neurotoxic peptide known. Com-
pare melittin.

APC abbr. for 1 activated protein C. 2 antigen-presenting cell. 3
anaphase-promoting complex.

APC the human gene for adenomatous polyposis coli protein. The
gene is a tumour suppressor, and mutations are associated with fa-
milial adenomatous polyposis, Gardner’s syndrome, etc. and con-
tribute to colorectal cancer. The protein product has serine phos-
phorylation, glycosylation, and myristoylation sites. It plays an
important role in regulating the stability of free B-catenin by binding
to it — in a complex with actin and GSK-3 — and targeting it to ubiqui-
tination and degradation by proteasomes during WNT signalling.
It also regulates assembly of microtubules and binds directly to
kinetochores. Deficient or dysfunctional APC protein (as occurs in
many human tumours) permits f-catenin to act as a transcriptional
enhancer for certain transcription factors. It is concentrated in the
basolateral region of crypt epithelial cells. See WNT family.

Ape symbol for a residue of the @-amino acid L-a-aminovaleric acid,
L-2-aminopentanoic acid.

AP endonuclease abbr. for apyrimidinic or apurinic nuclease; any
of various DNA repair enzymes that make breaks at sites generated
by DNA glycosylase. There are three types: (1) deoxyribonuclease V;
(2) exodeoxynuclease III (endonuclease activity) see deoxyribonucle-
ase III; and (3) DNA-(apurinic or apyrimidinic site) lyase, EC
4.2.99.18; other names: AP lyase; AP endonuclease class I; endo-
deoxyribonuclease (apurinic or apyrimidinic); deoxyribonuclease
(apurinic or apyrimidinic); Escherichia coli endonuclease III;
phage-T4 UV endonuclease; Micrococcus luteus UV endonuclease.
They catalyse a reaction in which the C-O-P bond 3" to the
apurinic or apyrimidinic site in DNA is broken by a f-elimination
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reaction, leaving a 3’-terminal unsaturated sugar and a product
with a terminal 5’-phosphate. Endonuclease III from E. coli binds a
Fe,S, cluster, which is not important for the catalytic activity but is
probably involved in the proper positioning of the enzyme along
the DNA.

A peptide the octadecapeptide cleaved from the o chains of a fib-
rinogen molecule when it is converted into fibrin by the proteolytic
action of thrombin. Compare B peptide.

aperture (in physics) 1 an opening in an optical or other similar in-
strument that controls the amount of radiation entering or leaving
it. 2 the diameter of the refracting surface of a lens or reflecting sur-
face of a mirror. See also f-number.

aphidicolin a potent antiviral and antimitotic agent, first isolated as
an antibiotic from the fungus Cephalosporium aphidicola. Tt inhibits
eukaryotic DNA polymerase.

Api symbol for D-apiose.

API abbr. for Application Programming Interface; a standard used
for ensuring portability of computer software. Familiar APIs are
the software development kits such as SDK (or JDK) used by Java
programmers, but APIs can also include methods for validation of
data transmission, etc.

apical surface the surface of an epithelial cell that faces the lumen.

apigenin 4’,5,7-trihydroxyflavone; the aglycon of apiin. It inhibits
cyclooxygenase and estrogen synthase. See D-apiose.

OH

apiin apigenin-7-apiosylglucoside, apioside; the name is derived
from Apium (celery) from which apiin is isolated. See also apigenin,
apiose.

apiose symbol: Api; the D isomer, 3-C-(hydroxymethyl)-D-glycero-
aldotetrose is a branched carbon chain sugar that occurs widely in
plants either in glycosides or polysaccharides. It is a component of
apiin.

H\(I;éo
H—C—OH
LOH

HOH,C~~ ~CH,OH

D-apiose

aplasia incomplete or deficient development of an organ or tissue.

aplastic 1 not showing normal growth or change in structure. 2 re-
lating to or showing aplasia.

APLP abbr. for amyloid precursor-like protein.

Apm symbol for a residue of the o-amino acid a-aminopimelic acid,
2-aminoheptanedioic acid.

A,pm or Dpm symbol for the di(-amino acid) ¢, e-diaminopimelic
acid, 2,6-diaminoheptanedioic acid.

APMSF p-amidinophenylmethylsulfonylfluoride; a specific irre-
versible inhibitor of trypsin-like serine endopeptidases, with greater
inhibitory activity than phenylmethylsulfonylfluoride.

apo+ prefix denoting detached, separate. It is used especially of en-
zymes and other proteins. For example, apocarboxylase is the pro-
tein part of the holoenzyme carboxylase, i.e. it lacks the covalently
bound biotin residue(s). Apoferritin is a 450 kDa protein with 24
identical subunits, that combines with ferric hydroxide-phosphate
to form ferritin. See also apoenzyme.

Apo-1 an alternative term for Fas.
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Apo(a) or lipoprotein(a) a plasma glycoprotein serine endopeptidase
(EC 3.4.21.-). It is related to plasminogen, having 37 repeats of plas-
minogen kringle domains and capable of cleaving fibrinogen. Its gene
is closely linked to that of plasminogen at 6q21, from which it orig-
inated by gene duplication. It is mostly covalently linked (by disul-
fide bond) to apolipoprotein B-100, when it forms lipoprotein (a).
Its plasma concentration is related to the incidence of atherosclero-
sis.

APOBEC-1 abbr. for apoB editing enzyme.

apoB editing enzyme abbr.: APOBEC-I1; the catalytic subunit of
the complex that converts the cytosine of codon 2153 (CAA for glu-
tamine) in apolipoprotein B (apoB) pre-mRNA into uracil (UAA for
termination) thus converting the mRNA for B-100 into one for B-
48 in nuclei of human enterocytes. A locus at 12p13.1-p13.2 en-
codes 229 amino acids, which incorporate a deaminase domain that
contains a zinc atom and a glutamate residue that are essential for
activity. Complex formation requires APOBEC-1 complementa-
tion factor, which contains three RNA-recognition motifs. A clus-
ter of APOBEC-1-related sequences has been reported on chromo-
some 22.

apocrine 1 describing a type of secretion that entails loss of part of
the cytoplasm of the secretory cell. 2 describing a gland made up of
such cells. Compare eccrine, holocrine, merocrine.

apoenzyme the protein part of an enzyme that forms a catalytically
active enzyme (holoenzyme) when combined with an activator, a
coenzyme, or a prosthetic group. It determines the specificity of the
catalytic system.

APOE polymorphism polymorphism at the gene for apolipopro-
tein E (APOE). There are three major alleles at the APOE locus,
APOE*¢2, APOE*¢3 and APOE*e4, with a prevalence in the popu-
lation of 6%, 78%, and 16% respectively. APOE*¢4 increases the
risk of developing Alzheimer’s disease. Individuals homozygous for
APOE*e4 are more likely to be affected and at an earlier age than
heterozygotes, who in turn are more likely to develop the disorder
than those who do not have this allele.

apoferritin see ferritin.

apolar 1 lacking poles, especially of nerve cells. 2 nonpolar.

apolar interaction any of the entropy-driven interactions between
nonpolar parts of molecules when in polar solvents. It is important
in maintaining the structure of protein molecules in polar solvents,
in antigen-antibody interactions, in virus- protein and
enzyme-subunit aggregation and disaggregation, and in determin-
ing enzyme specificity.

apolipophorin a protein component of lipophorin. This is an ex-
changeable apolipoprotein, found in many insect species, that func-
tions in transport of diacylglycerol (DAG) from the fat body lipid
storage depot to flight muscles in the adult life stage. An equilibrum
is maintained between a soluble monomer and a bound lipoprotein
form. Apolipophorin-III associates with lipophorin during lipid
loading, until each particle contains 9 or 14 molecules of
apolipophorin-III.

apolipoprotein the protein component of any lipoprotein, but espe-
cially of plasma lipoproteins. The latter are designated by the ab-
breviation ‘Apo’, e.g. ApoA (for apolipoprotein A), ApoB, etc.,
and are subdivided into subtypes, e.g. ApoA-I for apolipoprotein
A, subtype I. See following entries for individual types of
apolipoprotein.

apolipoprotein A-lI abbr.. ApoA-I; the major protein of plasma
high-density lipoprotein (HDL), also found in chylomicrons. It is syn-
thesized in the liver and small intestine, and participates in the re-
verse transport of cholesterol from tissues to the liver by promoting
cholesterol efflux from tissues; it acts as a cofactor for lecithin—cho-
lesterol acyltransferase. Deficiency of ApoA-I is associated with
Tangier disease.

apolipoprotein A-II abbr.: ApoA-II; an apolipoprotein associated
with high-density lipoprotein, which it stabilizes. It is a homodimer
(disulfide linked).

apolipoprotein A-IV abbr.: ApoA-1V; an apolipoprotein that is a
major component of high-density lipoprotein and chylomicrons. It is
involved in the catabolism of chylomicrons and very-low-density
lipoprotein, being required for efficient activation of lipoprotein li-
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pase by apolipoprotein C-II. It is a potent activator of lecithin—cho-
lesterol acyltransferase.

apolipoprotein B abbr.: ApoB; a major protein constituent of chy-
lomicrons, very-low-density lipoprotein and low-density lipopro-
tein. It exists in two forms: B-100 (amino acids 28-4563 of the se-
quence) and B-48 (amino acids 28-2179); the latter is of intestinal
origin, and derived from editing of mRNA to form an internal stop
codon. Excessive plasma levels occur in familial hypercholes-
terolemia.

apolipoprotein C-1 abbr.: ApoC-I; a component of chylomicrons
and very-low-density lipoprotein (VLDL), synthesized mainly in
liver. It modulates the interaction of apolipoprotein E with B-mi-
grating VLDL, and inhibits binding of B-VLDL to low-density
lipoprotein receptor-related protein.

apolipoprotein C-II abbr.: ApoC-1I; a component of very-low-den-
sity lipoprotein (VLDL), and an activator of several triacylglycerol
lipases. It has a reversible association with plasma chylomicrons,
VLDL and high-density lipoprotein. Deficiency results in hyper-
triglyceridemia, xanthomas, and increased risk of pancreatitis and
early atherosclerosis (hyperlipoproteinemia, type IB).

apolipoprotein C-1II abbr.: ApoC-111; an apolipoprotein that con-
stitutes 50% of the protein fraction of very-low-density lipoprotein.
It binds to sugar and sialic-acid residues, and inhibits lipoprotein
and hepatic lipases.

apolipoprotein D abbr.. ApoD; an apolipoprotein that occurs in a
macromolecular complex with lecithin—cholesterol acyltransferase
and in high-density lipoprotein. It is a lipocalin, probably involved
in the transport and binding of bilin. The homodimer shows wide
tissue distribution.

apolipoprotein E abbr.: ApoE; an apolipoprotein that constitutes
10-20% of very-low-density lipoprotein. It mediates binding, inter-
nalization and catabolism of lipoprotein particles, and is a ligand
for the low-density lipoprotein (ApoB/E) receptor and for the
ApoE receptor (chylomicron remnant) of hepatic tissues. It is pre-
sent in brain, and may have a role in cholesterol transport. O-glyco-
side and sialic-acid residues occur, but it is de-sialylated in plasma.
It has nine allelic variants, two of which are associated with hyper-
lipoproteinemia type III. The structure contains a heparin-binding
motif.

apolipoprotein H abbr.: ApoH; other names: B,-glycoprotein II
precursor; APC inhibitor (see activated protein C). An apolipoprotein
that binds to anions, such as heparin, and phospholipids. It may
prevent activation of the intrinsic blood coagulation cascade by
binding to phospholipids on the surface of damaged cells. See also
amyloid A protein.

apolipoprotein J abbr: Apo J; other name: clusterin; an apolipopro-
tein associated with high-density lipoprotein (HDL) particles and
produced in many tissues. A locus at 8p21 encodes a precursor,
which is cleaved to form a two-chain disulfide-bonded glycoprotein
in which ApoJa contains residues 1-205, and ApoJf contains
residues 206-427. Both contain amphipathic sequence repeats.
ApolJ binds numerous proteins and seems to be cytoprotective.

apolipoprotein receptor see LDL receptor, VLDL receptor.

Apollon or BRUCE (abbr. for baculovirus repeat-containing ubiqui-
tin-conjugating enzyme ); an IAP (4845 amino acids) that is associ-
ated with membranes of the Golgi apparatus and vesicular system.
Tt is expressed in most adult human tissues, and in cancer cells from
various tissues including brain.

apomorphine 6af-aporphine-10,11-diol; 5,6,6a,7-tetrahydro-6-
methyl-4 H-dibenzo[de,g]quinoline-10,11-diol; a synthetic opiate.
The (R)-enantiomer is a potent dopamine receptor agonist, noted

for its powerful emetic effects.
\
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apomucin

apomucin the polypeptide part of a mucin.

apopain an apoptosis-specific cysteine protease of mammalian cells.
It targets poly(ADP-ribose) polymerase, DNA-dependent protein
kinase, sterol regulatory element-binding protein, and huntingtin.

apoplast the nonliving part of plant tissue, external to the plas-
malemma and composed of the cell walls, the intercellular spaces,
and the lumen of dead structures such as xylem cells.

apoprotein the protein part of a conjugated protein.

apoptosis or programmed cell death an intracellular controlled
process characterized by cell shrinkage and detachment from the
extracellular scaffolding, chromatin condensation and DNA frag-
mentation by activation of a calcium-dependent endonuclease,
blebbing of plasma membrane, activation of caspases, and collapse
of the cell into small membrane-enclosed fragments (called apop-
totic bodies) that are removed by phagocytosis. There is no release
of cell constituents and no inflammatory response. A cascade of
caspases (which cleave at specific aspartic residues hence the name)
is involved. In this cascade, caspases cleave procaspases to form ad-
ditional caspases. Some of the caspases thus formed cleave other
proteins, including deoxyribonucleases. Largely a phenomenon of
multicellular organisms, apoptosis occurs under various physiolog-
ical (e.g. during normal embryonal development, cell turnover) and
pathological (nonlethal stress) conditions. It is distinguished from
necrosis, in which the cell swells in response to lethal stress, bursts
open and releases its contents into the surroundings, and elicits an
inflammatory response. —apoptotic adj.; apoptotically adv. [From
apo+ + Greek prosis, falling.]

apoptosis antigen 1 an alternative term for Fas.

apoptosis inducing factor abbr.: AIF; a flavoprotein of the mito-
chondrial intermembrane space that, when released by cellular
stress, translocates to the nucleus and induces chromatinolysis and
apoptosis.

apoptosis protease-activating factor 1 abbr.: Apaf-1; a mam-
malian cytosolic monomeric protein (=130 kDa) involved in trig-
gering apoptosis. It oligomerizes on binding cytochrome c¢ (released
from mitochondria) and binds procaspase 9, which becomes auto-
catalytically active and promotes apoptosis.

apoptosome a large complex of proteins that induces apoptosis. Of
molecular mass =700-1400 kDa, it consists of several copies each
of: cytosolic apoptosis protease-activating factor-1 (Apaf-1); cy-
tochrome ¢ (released from mitochondria); and cytosolic procas-
pase-9, which thereby becomes autocatalytically activated.

apoptotic bodies see apoptosis.

aporepressor the protein component of a complex that can act to
inhibit gene expression. See also repressor.

APP abbr. for precursor protein.

apparent describing a physical quantity, especially an association
constant, dissociation constant, equilibrium constant, etc., that has
been determined under particular experimental conditions and
hence is not the true (i.e. thermodynamic) constant. See equilibrium
constant.

apparent exchangeable mass a term used in tracer Kinetics in
whole animals for a mass obtained by dividing the quantity of ad-
ministered radioactivity that is retained by the specific activity of
the tracer in the (blood) plasma. It equals the total exchangeable
mass when the specific activities are equal throughout the system.
Compare compartment.

apparent molecular weight former name for apparent relative mol-
ecular mass.

apparent relative molecular mass relative molecular mass that
has been determined by a method that does not make allowance for
any nonideality of the system.

appetite peptide or orexigenic peptide any of a group of peptides,
such as neuropeptide Y, that enhance appetite for food.

apple domains sequences of ~90 amino-acid residues stabilized by
three highly-conserved disulfide bonds, linking the first and sixth,
second and fifth, and third and fourth cysteine residues (this cross-
linking pattern can be drawn in the shape of an apple, hence the
name). They may occur in multiple tandem repeats: e.g., four copies
are present in human kallikrein and in human coagulation factor
XI.
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apple domains

applet a software application, written in Java, loaded from a server
via HTML pages. Applets are executed on the local computer.

applicator any device or instrument, such as a comb, rod, spatula,
or tube, for applying samples in a reproducible manner to a small
defined area, e.g. in chromatography, or for applying something to
a particular part of the body.

approach to (sedimentation) equilibrium method or
Archibald method a method for determining the relative molecular
masses of (macro)molecules by sedimentation in an ultracentrifuge,
by measuring the depletion of the macromolecules from the menis-
cus and their accumulation at the cell bottom. Its advantage is that
only very short periods of sedimentation are required. [After
William James Archibald (1912-).]

AP protein abbr. for activator protein, one of two transcription fac-
tors; AP1, a product of c-jun (see JUN), interacts with Fos (product
of c-fos) to form a dimer. It harbours two functional domains, one
responsible for DNA binding and one for binding to Fos, and in-
cludes a leucine zipper. AP2 interacts with inducible viral and cellu-
lar enhancer elements to stimulate transcription of selected genes. It
contains the consensus binding sequence CCCAGGC and a helix-
span-helix motif.

A,pr or Dpr symbol for a residue of the &,f-diamino acid L-&,f-di-
aminopropionic acid; L-2,3-diaminopropanoic acid.

aprotic describing a substance, especially a solvent, that is unable to
act as a proton acceptor or donor.

aprotinin a proteinase inhibitor derived from animal tissues. It is a
basic polypeptide of known sequence of 58 amino-acid residues
(=6.5 kDa) that exists as a homodimer. It is stable in acid or neutral
media and at high temperature, and it inhibits kallikrein, trypsin,
chymotrypsin, plasmin, and, to a lesser extent, papain. See also Tra-
sylol.

APRT abbr. for adenine phosphoribosyltransferase.

APS abbr. for adenosine 5’-phosphosulfate.

APT abbr. for alum-precipitated toxoid.

aptamer a short strand of DNA that binds a target protein se-
quence. Decoy aptamers may activate or inactivate genes by inacti-
vating DNA-binding proteins, such as transcription factors. —ap-
tameric adj.

aptitude (in microbiology) the specific physiological state of a lyse-
genic bacterium that enables it, upon induction, to react so as to pro-
duce infectious bacteriophage particles.

apud or APUD abbr. for amine precursor uptake and decarboxyla-
tion; designating any of a series of cells that produce peptides
and/or amines active as hormones or neurotransmitters, share a
spectrum of cytochemical qualities, and appear in many cases to
have a common embryological origin. They are thought to include
the A, B, and D cells of the endocrine pancreas, the C cells of the
thyroid, and the various hormone-producing cells of the pituitary
and the gut.

apudoma any tumour of an apud cell, e.g. a gastrinoma,
glucagonoma, insulinoma, or VIPoma.

apurinic acid a DNA derivative in which all the purine bases have
been removed by selective hydrolysis, leaving the pyrimidine—de-
oxyribose bonds and the phosphodiester bonds of the backbone in-
tact. It results from the gentle acid hydrolysis of DNA at pH 3.0.

apurinic end | see AP end | .




apyrase

apyrase EC 3.6.1.5; other names: ATP-diphosphatase; adenosine
diphosphatase (abbr.: ADPase); a Ca’*-requiring enzyme that
catalyses the hydrolysis of ATP to AMP and 2 orthophosphate. It
also hydrolyses other nucleotides, especially ADP to AMP and or-
thophosphate. It was originally identified in plants, especially pota-
toes, but enzymes of this type have also been found in animals, e.g.
as a surface enzyme on lymphoid cells identical to CD39, and as a
secreted enzyme of the yellow-fever mosquito, Aedes aegypti. 1t is
used in platelet incubations to destroy ADP.

apyrimidinic acid a DNA derivative from which the pyrimidine
bases have been removed chemically, leaving the purine-deoxyri-
bose bonds and the phosphodiester bonds of the backbone intact.

apyrimidinic endonucl see AP end | .

aq (in chemistry) abbr. for aqueous.

aqua+ comb. form 1 denoting acting on or reacting with water. 2 de-
noting presence of water as a neutral ligand in a coordination en-
tity, e.g. aquacobalamin. The number of water molecules per entity
is indicated by an approximate multiplying prefix, e.g. hexa-
quachromium trichloride.

aquacide a substance that when added to a mixture removes water
molecules, usually by forming a compound with the elements of
water. —aquacidal adj.

aquaflavin or uroflavin a fluorescent alloxazine derivative of ri-
boflavin, present in the urine of most animals.

aqueous 1 of, having the characteristics of, or relating to water. 2
dissolved in or mixed with water. 3 or aqueous humour the fluid oc-
cupying the space between the crystalline lens and the cornea of the
eye.

aquo+ comb. form 1 containing one or more water molecules in a co-
ordination complex. 2 (in chemical nomenclature) derived from
water.

aquo-ion a complex ion containing one or more water molecules
held by coordination.

Ar symbol for 1 argon. 2 aryl.

Ara symbol for arabinose.

ara a plant gene related to ras.

araBAD an operon characterized in Escherichia coli and encoding L-
ribulokinase, L-arabinose isomerase, and L-ribulose S5-phosphate 4-
epimerase, three of the enzymes that metabolize arabinose. See also
araC.

Arabidopsis thaliana a small Cruciferous plant (common wall
cress) widely used in plant genetic research because of its small
genome and very short generation time.

arabin+ a variant (before a vowel) of arabino+.

arabinan a branched homopolymer of L-arabinose found in plant
pectins.

arabinaric acid sec aldaric acid.

arabino+ or (before a vowel) arabin+ comb. form indicating arabi-
nose.

arabino- prefix (in chemical nomenclature) indicating a chemical
compound containing a particular configuration of a set of three
(usually) contiguous >CHOH groups, as in the acyclic form of b- or
L-arabinose. See monosaccharide.

arabinofuranosylcytosine cytosine arabinoside; see cytarabine.

arabinogalactan any member of a subgroup of plant hemicellu-
loses that contain arabinose and galactose and are particularly
abundant in larch.

arabinogalactan proteins abbr.. AGP; one of the four major
classes of plant cell-wall proteins. They contain =95% of their mass as
carbohydrate (highly branched galactan chains decorated with ara-
binose moieties). They are present in the Golgi apparatus, plasma
membrane, and cell wall. Enriched in proline/hydroxyproline, ala-
nine, and serine/threonine, they are a diverse group related only by
the glycan structure.

arabinonucleoside the 1-f#-D-arabino-N-furanoside of a purine or
pyrimidine base. It is a structural analogue of a riboside.

arabinose arabino-pentose; a monosaccharide. L-Arabinose occurs
free, e.g. in the heartwood of many conifers, and in the combined
state, in both furanose and pyranose forms, as a constituent of var-
ious plant hemicelluloses, bacterial polysaccharides, etc. D-Arabi-
nose occurs to some extent in plant glycosides and is a constituent
of the arabinonucleosides.
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D-arabinose isomerase EC 5.3.1.3; systematic name: D-arabinose
ketol-isomerase. An enzyme that catalyses the reaction:

D-arabinose = D-ribulose.
See also L-arabinose isomerase.

L-arabinose isomerase EC 5.3.1.4; systematic name: L-arabinose
ketol-isomerase. An enzyme that catalyses the reaction:

L-arabinose = L-ribulose.

It initiates the metabolism of L-arabinose. See also araBAD, D-arabi-
nose isomerase.

arabinose-5-phosphate isomerase EC 5.3.1.13; systematic
name: D-arabinose-5-phosphate ketol-isomerase. An enzyme that
catalyses the reaction:

D-arabinose 5-phosphate = D-ribulose 5-phosphate.

arabinoside any glycoside derived from arabinose.

arabinoxylan any of various neutral polysaccharides that occur in
association with acidic polysaccharides in cereal gums. They consist
of a chain of (1—»4)-linked f-D-xylan units with single a-L-arabino-
furanosyl groups in (1—3) linkage.

arabitol or arabinitol arabino-pentitol; the pentitol formally derived
by reduction of the aldehyde group of arabinose or lyxose. The D
enantiomer is present in lichens and mushrooms.

ara-C abbr. for arabinosylfuranosylcytosine.

araC the gene for the araC protein, which acts as a regulator of ex-
pression of the araBAD operon and of araC itself. AraC acts as
both a repressor (when intracellular arabinose levels are low), bind-
ing to araO operator sites, and an activator (in the presence of ara-
binose), when bound to the aral site, but only in the presence of
cyclic AMP-CRP complex. It is a typical helix-turn-helix DNA-
binding regulatory protein.

arachain an unclassified proteinase obtained from the peanut,
Arachis hypogaea.

arachidic acid the trivial name for eicosanoic acid; CHjz—
[CH,];s~COOH; a constituent of arachis oil (from the peanut,
Arachis hypogaea) and other oils. See also arachidoyl.

arachidonate 5-lipoxygenase EC 1.13.11.34; other names: 5-
lipoxygenase; leukotriene-A, synthase; a lipoxygenase (def. 2) en-
zyme that catalyses the reaction of arachidonate with dioxygen to
form (6E,8Z,11Z,14Z)-(5S)-5-hydroperoxyeicosa-6,8,11,14-tetra-
enoate. Iron is a cofactor.

arachidonate 12-lipoxygenase EC 1.13.11.31; other name: 12-
lipoxygenase; a lipoxygenase (def. 2) enzyme that catalyses the reac-
tion of arachidonate with dioxygen to form (5Z,8Z,10E,142)-(12S)-
12-hydroperoxyeicosa-5,8,10,14-tetraenoate. Iron is a cofactor.

arachidonate 15-lipoxygenase EC 1.13.11.33; other names:
arachidonate w-6 lipoxygenase; 6-lipoxygenase; a lipoxygenase (def.
2) enzyme that catalyses the reaction of arachidonate with dioxygen
to form (5Z,8Z,11Z,13E)-(15S)-15-hydroperoxyeicosa-5,8,11,13-
tetraenoate. Iron is a cofactor.

arachidonic acid sce eicosatetraenoic acid.

arachidonoyl symbol: A4Ach; the trivial name for (all-Z)-eicosa-
5,8,11,14-tetraenoyl; CH;—[CH,];-[CH,~CH=CH],~ [CH,];-CO-
(all-Z isomer); the acyl group derived from arachidonic (i.e.(all-Z)-
eicosa-5,8,11,14-tetraenoic) acid, a polyunsaturated, unbranched,
acyclic, aliphatic acid. It occurs naturally in membrane phospho-
lipids, and is a biochemical precursor of prostaglandins and
leukotrienes. It is also present in mosses, algae, and ferns, but not in
higher plants. Distinguish from arachidonyl and arachidoyl.



arachidonyl

arachidonyl the trivial name for the alkyl group, CH;—[CH,];—
[CH,~CH=CH],;~[CH,]3-CH,-, derived from the alkenol analogue
of arachidonic acid. Distinguish from arachidonoyl.

2-arachidonylglycerol an endocannabinoid, chemically similar to
anandamide.

arachidoyl or (formerly) arachidyl or arachyl symbol: Ach; the triv-
ial name for eicosanoyl; CH3;—[CH,];3—CO—; the acyl group derived
from arachidic (or eicosanoic or (formerly) arachic) acid, a satu-
rated, unbranched, acyclic, aliphatic acid. It occurs naturally as tri-
arachin in certain seeds, oils, and butter fat. Arachidyl is now the
name for the alkyl group, CH3s-[CH,];s~CH,—. Distinguish from
arachidonyl.

arachidyl the trivial name for the alkyl group, CH3—[CH,];s— CH,—,
the alkanol analogue of arachidic acid. See also arachidoyl.

arachin the major protein of the groundnut, Arachis hypogaea, com-
prising a 345 kDa globulin with 12 subunits. Not all groundnuts
contain the same arachin; there exist at least two forms, designated
A and B, having similar amino-acid compositions and general
properties, but differing in their subunit composition. See also
conarachin.

arbovirus abbr. for arthropod-borne virus (a term formerly used for
togavirus).

arc a continuous curved line, as part of a circle or ellipse; e.g. the line
of antigen—antibody precipitate obtained in immunodiffusion or im-
munoelectrophoresis.

ARC abbr. for ADP-ribosyl cyclase.

Archaea one of three primary kingdoms of cells, together with Eu-
karya and Bacteria (formerly Eubacteria), defined when cells are clas-
sified on the basis of rRNA sequence homologies. Archaea include
all methanogens, extreme halophiles and most extreme ther-
mophiles. Representative genera are: Halobacterium, Methanobac-
terium, Sulfolobus, Thermoplasma, and Purodictium (growth opti-
mum = 105°C); about 40 others are known. —archaeal adj.

Archaebacteria former name for Archaea.

Archibald method see approach to (sedimentation) equilibrium method.

Archimedes’ principle the principle that when a body is partly or
wholly immersed in a fluid there is an apparent loss of weight equal
to the weight of the fluid displaced. [After Archimedes of Syracuse
(7287-212 BC), Greek philosopher and applied mathematician.]

architectural gene a gene that determines the site of an enzyme
within a cell.

A-region the presumptive initial oxidation site of a carcinogenic
polycyclic aromatic hydrocarbon, on the terminal ring of the bay re-
gion, in the metabolic pathway leading to carcinogenesis (corre-
sponding to what has sometimes been called the M-region). Com-
pare B-region, K-region, L-region.

arenavirus any of a group of RNA viruses consisting of enveloped
pleomorphic particles of 80-120 nm with helical nucleocapsids. The
group includes Lassa virus and other viruses that spread to humans
from rodents.

arene any monocyclic or polycyclic aromatic hydrocarbon.

arene oxide any epoxide formed by the addition of an atom of oxy-
gen across any double bond of an arene.

ARF abbr. for ADP-ribosylation factor; a small monomeric highly
conserved cytosolic GTPase that, when bound to GTP, becomes
myristoylated and binds to the membranes of cells. It was originally
discovered as a factor required for cholera toxin to ADP-ribosylate
G, hence its name. It is a member of the RAS superfamily. Func-
tions of ARF include regulation of membrane traffic in both endo-
cytic and exocytic pathways, maintenance of organelle integrity, as-
sembly of coat proteins (see coatomer), and activation of
phospholipase D. See phospholipase.

Arg symbol for a residue of the o-amino acid L-arginine (alternative
to R).

argentaffin cell a type of cell of the apud class, characterized by
taking up silver stains with high affinity, without the addition of re-
ducing agent. [Named from Latin argentum, silver, and affinity.]

argentation chromatography any method of chromatography in
which an adsorbent impregnated with silver nitrate is used to sepa-
rate lipid classes according to the degree and geometry of their sat-
uration. The technique may be used with either thin-layer chro-
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matography or column chromatography, or in conjunction with
gas-liquid chromatography.

arginase abbr. (in clinical biochemistry): ARS; recommended name
for EC 3.5.3.1; other names: arginine amidinase; systematic name:
L-arginine amidinohydrolase. An enzyme that catalyses the hydrol-
ysis of L-arginine to L-ornithine and urea; it also acts on o-N-sub-
stituted L-arginines and canavanine. It is a key enzyme in the or-
nithine—urea cycle, occurring in high concentrations in the liver of
ureotelic vertebrates and being absent or nearly so from the liver of
uricotelic species. It has a very wide species distribution. In humans
the liver (and erythrocyte) isozyme is a cytosolic homotrimer con-
taining an Mn2*~Mn?* cluster in each subunit. Over a dozen muta-
tions in the locus at 6q23 result in the rare autosomal recessive dis-
order argininemia, which is associated with hyperammonemia,
progressive psychomotor and growth impairment, and spasticity.
The renal isozyme shows some 57% sequence homology and occurs
in mitochondrial matrix.

argininate 1 arginine anion; H,N-C(=NH)-NH-[CH,];—
CH(NH,)-COO'. 2 any salt containing the arginine anion. 3 any
ester of arginine.

arginine trivial name for N°-amidino-ornithine; o-amino-é-guanidi-
novaleric acid; 2-amino-5-guanidinopentanoic acid;
H,N-C(=NH)-NH-{CH,];-CH(NH,)-COOH; a chiral a-amino
acid. L-Arginine (symbol: R or Arg), (S)-2-amino-5-guanidinopen-
tanoic acid, is a coded amino acid found in peptide linkage in pro-
teins; codon: AGA (not in mitochondria of fruit fly or mammals) or
AGG (not in mitochondria of mammals); CGA, CGC, CGG, or
CGU. It is an essential dietary amino acid in rats and probably in
young humans, and is glucogenic in mammals. D-Arginine (symbol:
D-Arg or DArg), (R)-2-amino-5-guanidinopentanoic acid, is not
known to occur naturally.

H

H,, _NH,
HO\[(”</\/N\H/NH2

o} NH

L-arginine

arginine (base) the ionic form of an arginine residue when the
guanidino group is unprotonated.

arginine carboxypeptidase sce lysine(arginine) carboxypeptidase.

arginine kinase EC 2.7.3.3; an enzyme that catalyses a reaction be-
tween ATP and L-arginine to form ADP and N®-phospho-L-argi-
nine. The latter compound may play a role in invertebrate muscle
analogous to that of creatine phosphate in vertebrate muscle.

arginine phosphate former name (not recommended) for phospho-
arginine.

arginine-urea cycle see ornithine-urea cycle.

[8-argininelvasopressin or (less correctly) arginine vasopressin
abbr.: AVP or [Argd]vasopressin; the molecular form of vasopressin
in which the variable eighth position in its amino-acid sequence is
occupied by an arginine residue. This is the form present in humans
and most other mammals.

arginine vasotocin or [Arg’|oxytocin a pituitary peptide found in
nonmammalian vertebrates with activity resembling both oxytocin
and vasopressin.

argininium 1 argininium(l+); the monocation of arginine. In
theory, the term denotes any ion, or mixture of ions, formed from
arginine, and having a net charge of plus one, although in practice
the predominant species is generally H,N-C(=NH,")-
NH-{CH,];-CH(NH;*)-COO~. 2 the systematic name for
argininium(2+); the dication of arginine.

arginino 1 N2-arginino; the alkylamino group, H,N-C(=NH)-
NH-[{CH,];-CH(COOH)-NH-, derived from arginine by loss of a
hydrogen atom from its o-amino group. 2 N“-arginino; the alkyl-
guanidino group, HOOC-CH(NH,)-[CH,];-NH- C(=NH)-NH-,
derived from arginine by loss of a hydrogen atom from its w-amino
group.

argininosuccinase EC 4.3.2.1; systematic name: N-(L-argininosuc-
cinate) arginine lyase; recommended name: argininosuccinate lyase.



argininosuccinate

An enzyme of the ornithine-urea cycle that catalyses the hydrolysis
of N-(L-arginino)succinate to fumarate and L-arginine. The human
enzyme is a homotetramer of hepatocyte cytosol with very strong
similarity to bird and reptile §-crystallin. Severe deficiency results
from any of over a dozen mutations in a locus at 7cen-p21, and pro-
duces hyperammonemia and argininosuccinic aciduria.

argininosuccinate 2-(N“-arginino)succinate; L-argininosuccinate
is an intermediate in the ornithine—urea cycle, where it is synthesized
by the enzymic condensation of L-citrulline with L-aspartate. See
arginosuccinate synthase.
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argininosuccinate synthase EC 6.3.4.5; systematic name: L-cit-
rulline:L-aspartate ligase (AMP-forming); other names: argini-
nosuccinate synthetase; citrulline-aspartate ligase. An enzyme of
the ornithine—urea cycle that catalyses a reaction between ATP, L-cit-
rulline, and L-aspartate to form L-argininosuccinate with release of
AMP and pyrophosphate. The human enzyme is a cytosolic ho-
motetramer expressed mainly in hepatocytes. More than 20 muta-
tions in a locus at 9q34 result in enzyme deficiency with consequent
hypercitrullinemia and hyperammonemia.

arginyl the acyl group, H,N-C(=NH)-NH-[{CH,];—CH(NH,)-
CO-, derived from arginine.

Argonaute any of a family of proteins that are important in diverse
post-transcriptional RNA-mediated gene-silencing systems in
plants, Drosophila, and fission yeast. They are components of RISC,
are highly conserved in plants and animals, and have been impli-
cated in methylation of histones and DNA.

argon detector a sensitive detector used in gas chromatography
that depends on the unique ionization properties of argon whereby
its long-lived metastable excited atoms can transfer their energy of
excitation by collision to other gas molecules of lower excitation
potential. Thus argon can be used as the chromatographic carrier
gas, the detector being an ionization chamber containing a source
of ionizing radiation. Detectable changes of the level of ionization
occur when the argon issuing from the column has another gas
mixed with it. The detector was invented by James E. Lovelock. Its
great advantage is that it does not depend on the chemical nature of
the substances being separated.

[Arg®lvasopressin abbr. for [8-arginine]vasopressin.

ARH protein a protein that is mutated in autosomal recessive hy-
percholesterolemia with normal low-density lipoprotein (LDL) re-
ceptors. The gene locus, at 1p35, encodes 308 amino acids. This
product includes a 170-residue sequence homologous to the phos-
photyrosine-binding domain of many adaptor proteins, and binds a
cytoplasmic domain of several cell-surface tyrosine kinase recep-
tors.

ARID protein abbr. for AT-rich interaction domain protein; any of
various proteins containing a domain that binds AT-rich regions in
DNA. ARID proteins are involved in embryonic development, cell-
lineage gene regulation, and cell-cycle control. The ARID sequence
is =80 residues long.

arithmetic mean see mean.

arm a base-paired segment of the clover-leaf model of transfer RNA.
There are several such arms: amino-acid arm, anticodon arm, dihy-
drouridine arm, extra arm, and Tiy/C arm.

armadillo any of a family of proteins that includes B-catenin, which
forms a multimeric complex with presenilins. These proteins con-
tain an imperfect repeat of =42 residues, which forms three alpha
helices. See catenin.

ARNT abbr. for aryl-hydrocarbon receptor nuclear translocator;
other name: dioxin receptor; a protein that mediates translocation
of the Ah receptor from the cytoplasm to the nucleus after ligand has
been bound.

NH

53

ARP,

A-RNA abbr. for A form of RNA.

aro1 a fungal gene for aromatic amino-acid biosynthesis. It encodes
a multifunctional protein for, e.g., 3-dehydroquinate synthase, 3-dehy-
droquinase, shikimate 5-dehydrogenase, shikimate kinase, EPSP syn-
thase.

aroA-H, aroL Escherichia coli genes for chorismate synthesis.

arogenate or pretyrosine 3-(1’-carboxylato-4’-hydroxy-2",5"-cyclo-
hexadienyl)alanine; an intermediate in phenylalanine and tyrosine
biosynthesis in Euglena gracilis and some other microorganisms,
and in plants. It is formed by transamination of prephenate and is
subsequently decarboxylated and converted to tyrosine, or con-
verted to phenylalanine by dehydration and decarboxylation.

COOH
HOOC

NH,

OH

aromatase or P450 arom or CYP19 an enzyme complex responsible
for converting testosterone to estradiol. It catalyses complete oxida-
tion and removal of the angular methyl group at C19, dehydro-
genation and isomerization of the A ring, and reduction of the 3¢
position. It occurs in estrogen-producing cells in ovarian granulosa
tissue, testes, placenta, brain (hippocampus, hypothalamus, and
amygdala), and adipocytes. It consists of cytochrome P450 aro-
matase (CYP19) and a ubiquitous flavoprotein NADPH-cy-
tochrome P450 reductase, which contains FAD and FMN and
binds the substrate. Mutations in the gene for CYP19 lead to aro-
matase deficiency, characterized by female pseudohermaphro-
ditism.

aromatic describing any organic compound characterized by one or
more planar rings, each of which contains (usually) three conju-
gated double bonds and (4n + 2) delocalized pi-electrons, where 7 is
a small integer. They undergo substitution reactions more readily
than addition reactions. The simplest member of the class is ben-
zene. The term was originally used to distinguish fragrant com-
pounds from aliphatic compounds. —aromaticity 7.

aromatic amino acid any amino acid containing an aromatic ring.
In proteins, these are phenylalanine, tryptophan, and tyrosine.

aromatic-L-amino acid decarboxylase abbr.: AADC; EC
4.1.1.28; systematic name: aromatic-L-amino-acid carboxy-lyase;
other names: dopa decarboxylase; tryptophan decarboxylase; hy-
droxytryptophan decarboxylase. An enzyme that catalyses the de-
carboxylation of L-tryptophan to tryptamine, and acts on 5-hy-
droxy-L-tryptophan to yield 5-hydroxytryptamine, and on
dihydroxy-L-phenylalanine (dopa) to yield dopamine; pyridoxal 5’
phosphate is a coenzyme. AADC is present in brain, liver, and
other tissues. Several mutations in a locus at 7p12.1-p12.3 lead to
enzyme deficiency. The human enzyme is a homodimer, and struc-
turally similar to certain other eukaryotic decarboxylases.

aromatic amino acid hydroxylase any of three monooxygenase
enzymes: phenylalanine 4-monooxygenase (EC 1.14.16.1); tyrosine
3-monooxygenase (EC 1.14.16.2); and tryptophan 5-monooxyge-
nase (EC 1.14.16.4). All require tetrahydrobiopterin as coenzyme
(see biopterin), and are homologous in amino acid sequence and
gene structure. In each the N-terminal region binds the substrate,
while the C-terminal region binds the coenzyme and catalyses the
monooxygenation.

Arp abbr. for actin-related protein; either of two proteins, Arp2 and
Arp3, that with five other polypeptides form a complex (the Arp2/3
complex) that mediates initiation of a new actin filament at an actin
branchpoint. The complex is necessary for the formation of actin-
filament networks. It is activated by binding to WASP before bind-
ing to the side of an existing actin filament. It also binds cortactin.

ARP, abbr. for assimilatory regulatory protein a, i.e. ferredoxin-
thioredoxin reductase.

ARP,, abbr. for assimilatory regulatory protein b, i.e. thioredoxin.



arrestin

arrestin or S antigen any of a protein family that includes the Ca?*-
binding protein of the retinal rod outer segments. It binds to pho-
toactivated-phosphorylated rhodopsin, thereby apparently pre-
venting the transducin-mediated activation of phosphodiesterase. It
has been implicated in autoimmune uveitis. -Arrestin is a member
of the arrestin family, sharing similarity in the C-terminal part with
a-transducin and with other purine nucleotide-binding proteins. -
Arrestins regulate B-adrenergic receptor function; they seem to
bind phosphorylated B-adrenergic receptors, thereby causing a sig-
nificant impairment of their capacity to activate Gg proteins.

(Arrhenius) activation energy symbol: E, or E,; see Arrhenius
equation.

Arrhenius equation an equation representing the effect of temper-
ature on the velocity of a chemical reaction. It may be expressed in
the forms:

d Ink/dT = E/RT? (1)
or
d Ink/d(1/T) = —E,/R (2)
or
k= AefEa/RT(:z,)

where k is the rate constant for the reaction, E, is its (Arrhenius) acti-
vation energy, R is the gas constant, 7 is the thermodynamic temper-
ature, and A is a constant termed the frequency factor or the pre-ex-
ponential factor. Version 2 may be integrated to:

Ink = Ind — EJRT (4).

Version 4 of the equation requires a plot of Ink against 1/7, known
as an Arrhenius plot, to be a straight line of slope —E,/R, a relation-
ship that has been shown to obtain for a considerable number of
chemical reactions. See also temperature coefficient of reaction. [After
Svante August Arrhenius (1859-1927), Swedish chemist and physi-
cist.]

Arrhenius plot see Arrhenius equation.

ARS abbr. for 1 autonomously replicating sequence; any DNA se-
quence that can confer upon a plasmid the property of becoming a
replicon in a particular host. The term is largely confined to fungal
genetics. 2 (in clinical biochemistry) abbr. for arginase.

Arsenazo III 2,2'-(1,8-dihydroxy-3,6-disulfonaphthalene-2,7-bis-
azo)bisbenzenearsonic acid; an indicator substance used in the de-
termination of low (micromolar) concentrations of free calcium
ions. The free acid is purple; the calcium adduct is blue-violet.

arsenic symbol: As; a semi-metal element of group 15 of the [UPAC
periodic table; atomic number 33; relative atomic mass 79.41. It ex-
ists in three forms: yellow, grey, and black. The yellow form, com-
parable to white phosphorus, is less stable than the other forms and
is converted into the grey (metallic) form by heat. The black form is
more stable than the yellow form but is metastable with respect to
the grey form. Arsenic is required in trace amounts by some organ-
isms, but generally it acts as an antimetabolite.

arsenical 1 of or containing arsenic. 2 a drug or other agent (e.g. an
insecticide, rodenticide, or nerve gas) containing arsenic as an ac-
tive principle.

artemesinin see sesquiterpene lactone.

Artemis see genome annotation software.

arteriosclerosis a pathological condition in which there is a thick-
ening and loss of elasticity of the walls of the arteries, which may
become calcified. This interferes with the blood supply to various
organs and tissues, resulting in impaired function. It normally,
though not invariably, results from atherosclerosis.

arthritis any abnormality of a joint in which heat, redness, swelling,
tenderness, or loss of motion or deformity are present. The two
main types are osteoarthritis (OA) and rheumatoid arthritis (OR).
OA is defined pathologically by reduced joint space secondary to a
loss of cartilage. RA is of unknown etiology but may be caused by
an infective agent or by auteimmunity to type Il collagen or to IgG.

Arthus reaction a complement-dependent hypersensitivity reaction
caused when antigen reacts with precipitating antibody in the skin
or other tissues, forming microprecipitates in and around the small
blood vessels and, secondarily, damaging cells. In the passive
Arthus reaction antibody is injected intravenously and the antigen
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applied locally; in the reversed passive Arthus reaction the opposite
applies. An active Arthus reaction may occur when antigen is in-
jected locally subsequent to previous injection of the same antigen.
The inflammation that results is by type I1I mechanisms (see hyper-
sensitivity (def. 2)). [Described by (Nicholas) Maurice Arthus
(1862-1945), French physiologist and bacteriologist, in 1903.]

articulin any of a family of cytoskeletal proteins of the epiplasm of
flagellate and ciliate organisms. They form filaments and larger
sheets or tubes. They contain repeated valine- and proline-rich mo-
tifs with the consensus VPVP_ _V_ _

artificial intelligence abbr.: Al; the computational simulation of
human intelligence. AI methods try to capture human expertise in
explicit rules, or with neural networks trained to recognize complex
patterns.

artificial neural network abbr.: ANN; an alternative name for
neural network.

aryl any univalent organic radical derived from an arene by loss of
one hydrogen atom.

arylene any bivalent organic group derived from an arene by loss of
two hydrogen atoms.

arylsulfatase any of a group of enzymes that catalyse the hydroly-
sis of a phenol sulfate to a phenol and sulfate. All sulfatases contain
a cysteinyl residue that has been modified to a formylglycinyl
residue required for activity. Arylsulfatases A, B, and C are com-
mon names for cerebroside-sulfatase, N-acetylgalactosamine-4-sulfa-
tase, and steryl-sulfatase respectively. A cluster of genes at Xp222.3
encodes arylsulfatases C, D, E, and F. All are associated with the
endoplasmic reticulum and have a neutral-to-alkaline pH opti-
mum. The gene for arylsulfatase E is involved in X-linked chon-
drodysplasia punctata.

As symbol for arsenic.

ASA dehydrogenase sce aspartate-semialdehyde dehydrogenase.

ASAT (in clinical biochemistry) abbr. for aspartate aminotrans-
ferase. See aspartate transaminase.

AS-C abbr. for Achaete—Scute complex. See also AS-C protein.

ascarylose 3,6-dideoxy-L-mannose; 3,6-dideoxy-L-arabino-hexose;
a component of glycolipids found in eggs of the nematode, Ascaris,
and in the bacterium, Yersinia pseudotuberculosis, type V. For the D
enantiomer see tyvelose.

ascending boundary the solute boundary that moves upwards in
one arm of the cell during electrophoresis in a Tiselius apparatus.

ascending chromatography any of the techniques of chromatogra-
phy in which the mobile phase moves upwards over the solid phase.

ASCIl abbr. for American Standard Code for Information Inter-
change; a set of standard characters readable by all computers.
Strictly ASCII uses characters in the range 0—127, but an 8-bit ver-
sion (range 0-255) is used, the higher numbers representing charac-
ters not in the Latin or Carolingian alphabets (e.g. A or ¢).

ascites the accumulation of serous fluid in the peritoneal cavity.
The presence of ascites may be due to the growth of a tumour else-
where in the body, the ascitic fluid then containing a suspension of
single tumour cells. Administration of a hybridoma results in the for-
mation of monoclonal antibodies which can be recovered from the as-
citic fluid. —ascitic adj.

Ascoli test a precipitin test used in the serological diagnosis of an-
thrax. The antigens are extracted with boiling saline and detected
by a ring test with immune serum.

ascorbic acid a hexose, the L enantiomer of which is found in fruit
and vegetables. It has vitamin C activity in humans (most other pri-
mates can synthesize ascorbic acid) and guinea pigs. Humans are
among the few higher animals that are unable to synthesize it, being
deficient in L-gulonolactone oxidase, the enzyme catalysing the termi-
nal step in L-ascorbic acid synthesis. Ascorbic acid contains an ene-
diol group, one hydroxyl group of which is acidic (pK, 4.04) and
ionizes to give an anion ascorbate; the other ene-diol hydroxyl acts
as a reducing group (E* = +0.058 V, pH 7), and is oxidized on con-
version to dehydroascorbate. Ascorbate is required together with
ferric ion as a cofactor in the oxidation of prolyl residues in colla-
gen to hydroxyprolyl residues and in other reactions. Glucose
transporter 1 (GLUT1) mediates transport of dehydroascorbic acid
across cell membranes.
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ascospore a (usually sexually derived) haploid spore formed within
an ascus.

AS-C protein abbr. for Achaete-Scute complex protein; any of a
family of proteins encoded by the Achaete—Scute complex, a gene
cluster first discovered in Drosophila, but with analogues in mam-
mals and other organisms. They are involved in the determination
of the neuronal precursors in the peripheral and central nervous
systems. The T3, T4, and TS proteins label strongly in the presump-
tive stomatogastric nervous system, while T8 is more prominent in
the presumptive procephalic lobe. They resemble other members of
the MYC family of helix-turn-helix transcription factors.

ascus (pl. asci) a sac-like fruiting body formed in ascomycete fungi,
e.g. yeasts and Neurospora; it contains (typically eight) ascospores
when mature.

+ase suffix denoting an enzyme; it is generally attached to a root in-
dicating the substrate and/or the nature of the reaction catalysed.
[from diastase.]

asemantic molecule any molecule that is not produced by an or-
ganism and therefore does not express any of the information that
the organism contains. Absorbed molecules, although not derived
from information contained within the organism, may nevertheless
offer information about the organism relating to its absorption
mechanisms. See semantide. See also episemantic molecule.

asepsis 1 the state of being aseptic. 2 the methods of making or
keeping something aseptic. Compare antisepsis.

aseptic sterile; free from pathogenic microorganisms. Compare anti-
septic (def. 2).

aseptic technique any technique incorporating measures that pre-
vent the contamination of cultures, sterile media, etc. and/or the in-
appropriate infection of persons, animals or plants, by extraneous
microorganisms.

asexual reproduction or agamic reproduction the development of a
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new individual from either a single cell or a group of cells without
any sexual process. The term includes agamogeny and vegetative re-
production.

Ash protein another name for Grb2.

asialo+ comb. form denoting the absence from a compound of sialic-
acid residues, e.g. after their deliberate enzymic removal from a nat-
urally occurring sialo- (def. 2) compound.

A side the side of the nicotinamide ring of NAD(P)H from which
projects the pro-R hydrogen atom (known as H,) at the 4 position.
Compare B side. See also pro-R/pro-S convention.

A site abbr. for aminoacyl-tRNA site (of a ribosome).

Asn symbol for a residue of the o-amino acid L-asparagine (alterna-
tive to N).

AsnC the asparagine biosynthetic operon regulatory protein, the
product of asnC. In Escherichia coli, it is the activator of asnA ex-
pression, the autogenous regulator of asnC expression, and the re-
pressor of gidA (a gene of E. coli associated with glucose-inhibiting
division) at the post-transcriptional level. It is a helix-turn-helix
(HTH) protein, and the prototype for the AsnC HTH family of reg-
ulatory proteins.

ASO abbr. for antistreptolysin-O; see streptolysin.

Asp symbol for a residue of the o-amino acid L-aspartic acid (alter-
native to D).

ASP abbr. for agouti signal protein.

asparaginase EC 3.5.1.1; other names: L-asparaginase; systematic
name: L-asparagine amidohydrolase; an enzyme that catalyses the
hydrolysis of L-asparagine to L-aspartate and NHj. It is an effective
antileukemic drug when injected into the bloodstream, its action
being to deprive fast-growing tumour cells of the exogenous as-
paragine they require for rapid growth. Its clinical usefulness is lim-
ited because it causes damage to tissues with low asparagine syn-
thetase activity. Several isoenzymes are found in several bacteria.

asparaginate 1 asparagine anion; the anion, H,N-CO-
CH,—CH(NH,)-COO, derived from asparagine. 2 any salt con-
taining the asparagine anion. 3 any ester of asparagine.

asparagine (rivial name for the f-amide of aspartic acid: aspartic 4-
amide; o-aminosuccinamic acid; 2-amino-3-carbamoylpropanoic
acid, H,N-CO-CH,~CH(NH,)-COOH; a chiral o-amino acid. L-
Asparagine (symbol: A or Asn; (formerly) also Asp(NH»,)), (S)-2-
amino-3-carbamoylpropanoic acid, is a coded amino acid found in
peptide linkage in proteins; codon: AAC or AAU. It is a non-essen-
tial dietary amino acid in mammals, and is glucogenic. One residue
per molecule of p-asparagine (symbol: p-Asn or DAsn), (R)-2-
amino-3-carbamoylpropanoic acid, may occur in the antibiotic bac-
itracin A as an alternative to one of p-aspartic acid. Compare isoas-

paragine.
H, NH, O
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L-asparagine

asparagine repeat or N repeat a sequence in proteins that consists
only of asparaginyl residues. For example, insulin receptor sub-
strate 2 contains a sequence of eight such residues. Unlike gluta-
mine repeats they are rare in mammalian proteins.

asparagine synthase (glutamine-hydrolysing) EC 6.3.5.4;
other name: asparagine synthetase (glutamine-hydrolysing). An en-
zyme that catalyses a reaction between ATP, L-aspartate, and L-glu-
tamine to form AMP, pyrophosphate, L-asparagine, and L-gluta-
mate. Compare aspartate— ammonia ligase.

asparagino 1 N?-asparagino; the alkylamino  group,
H,N-CO-CH,~CH(COOH)-NH-, derived from asparagine by
loss of a hydrogen atom from its @-amino group. 2 N*-asparagino;
the acylamino group, H,N-CH(COOH)-CH,— CO-NH-, derived
from asparagine by loss of a hydrogen atom from its amide group.

asparaginyl the acyl group, H,N-CO-CH,-CH(NH,)-CO-, de-
rived from asparagine. Compare isoasparaginyl.



aspartame

aspartame N-L-o-aspartyl-L-phenylalanine methyl ester; a low-
calorie artificial sweetener, about 160 times sweeter than sucrose in
aqueous solution. Its sweetness is lost in cooking due to hydrolysis
of the methyl ester. It is to be avoided in patients with phenylke-
tonuria.

aspartase EC 4.3.1.1; recommended name: aspartate ammonia-
lyase; other name: fumaric aminase. An enzyme that catalyses the
hydrolysis of L-aspartate to fumarate and NHj.

aspartate 1 aspartate(1-) or hydrogen aspartate; the monoanion de-
rived from aspartic acid. In theory, the term denotes any ion or
mixture of ions formed from aspartic acid and having a net charge
of —1, although the species  OOC-CH,~ CH(NH;")-COO™ gener-
ally predominates in practice. 2 the systematic name for aspar-
tate(2-); the dianion derived from aspartic acid. 3 any salt contain-
ing an anion of aspartic acid. 4 any ester of aspartic acid.

aspartate aminotransferase sce aspartate transaminase.

aspartate-ammonia ligase EC 6.3.1.1; other name: asparagine
synthetase; an enzyme that catalyses the reaction of ATP with L-as-
partate and NH; to form AMP, pyrophosphate, and L-asparagine.
Compare asparagine synthase (glutamine-hydrolysing).

aspartate carbamoyltransferase sec aspartate transcarbamylase.

aspartate kinase EC 2.7.2.4; other name: aspartokinase; an en-
zyme that catalyses the formation of 4-phospho-L-aspartate from
ATP and L-aspartate with release of ADP. The reaction is the first
step in the biosynthesis of lysine, methionine, and threonine in
plants and bacteria. In Escherichia coli, the pathway for the synthe-
sis of each amino acid is independently controlled by regulation of
isoenzymes specific for each pathway. See homoserine dehydrogenase
for another example.

aspartate-semialdehyde dehydrogenase EC 1.2.1.11; system-
atic name: L-aspartate-4-semialdehyde:NADP* oxidoreductase
(phosphorylating); other name: ASA dehydrogenase; an enzyme
that, although reversible, normally catalyses the formation of L-as-
partate-4-semialdehyde, orthophosphate, and NADP* from L-4-as-
partylphosphate and NADPH. Its product is a component of a
pathway involved in the biosynthesis of lysine and methionine, and
can be converted either into dihydropicolinate (a precursor of ly-
sine) or into homoserine (a precursor of methionine). Example
from Escherichia coli:: DHAS_ECOLI, 367 amino acids (39.97
kDa).

aspartate transaminase abbr. (in clinical biochemistry): AST; EC
2.6.1.1; systematic name: L-aspartate:2-oxoglutarate aminotrans-
ferase; other names: transaminase A; glutamic— oxaloacetic
transaminase; glutamic-aspartic transaminase. An enzyme that
catalyses a reaction between L-aspartate and 2-oxoglutarate to
form oxaloacetate and L-glutamate. It is a pyridoxal-phosphate en-
zyme, very widely distributed, performing a pivotal role in amino-
acid metabolism. In mammals this includes the transfer of amino
groups to aspartate, which then transfers them into the urea cycle
through argininosuccinate synthase. Very high plasma concentra-
tions of AST (more than 100 times normal) are found in cases of se-
vere tissue damage including acute hepatitis, crush injuries, and tis-
sue hypoxemia. In jaundice and myocardial infarction the levels
reach 10 to 20 times normal; in myocardial infarction AST starts to
rise about 12 h after the infarct, reaching a peak at 24 to 36 h, then
declining over 2 to 3 days. The normal level in human plasma is in
the range 10-50 IU L' (method-dependent; assumed presence of
vitamin Bg in the assay).

aspartate transcarbamylase abbr.: ATCase; EC 2.1.3.2; recom-
mended name: aspartate carbamoyltransferase; other names: car-
bamylaspartotranskinase. An enzyme that catalyses a reaction be-
tween carbamoyl phosphate and L-aspartate to form
N-carbamoyl-L-aspartate with release of orthophosphate. In many
eukaryotes it is an activity of the CAD protein. In Escherichia coli,
operon pyrBI codes for catalytic and regulatory chains; the cat-
alytic chain consists of 311 amino acids (34.37 kDa). There are six
motifs and the 3-D structure of the enzyme in several states is
known. The protein has a very high a-helical content. Carbamoyl
aspartate is an important component of the pathway for de novo
synthesis of pyrimidines.

aspartic denoting a residue of aspartic acid, whether or not the f-
carboxyl group is protonated.
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aspartic acid rrivial name for a-aminosuccinic acid; 2-aminobu-
tanedioic acid, HOOC-CH,-CH(NH,)-COOH; a chiral g-amino
acid. L-Aspartic acid (symbol: D or Asp), (S)-2-aminobutanedioic
acid, is a coded amino acid found in peptide linkage in proteins;
codon: GAC or GAU. In mammals it is a nonessential dietary
amino acid and is glucogenic. Residues of D-aspartic acid (symbol:
D-Asp or dAsp), (R)-2-aminobutanedioic acid, are found in the cell-
wall material of bacteria of various species, and one residue per
molecule may occur in the antibiotic bacitracin A as an alternative
to one of D-asparagine. It is also formed by racemization of L-as-
partic acid residues in long-lived proteins such as crystallins, den-
tine, and myelin.

NH, O
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L-aspartic acid

aspartic amide 1 aspartic 1-amide; an alternative name for isoas-
paragine. 2 aspartic 4-amide; an alternative name for asparagine.

aspartic andopeptidase or (formerly) acid proteinase or aspartyl
protease or carboxyl protease any enzyme of the sub-subclass EC
3.4.23, comprising endopeptidases having a pH optimum below 5
by virtue of an aspartic residue being involved in the catalytic
process. The group includes cathepsin D, chymosin, the pepsins,
and renin.

aspartic proteinase any endopeptidase that contains an aspartyl
residue that is essential for catalytic activity. Examples include
pepsin, renin, rennin, and HIV protease.

asparto the alkylamino group, HOOC-CH,~ CH(COOH)-NH-,
derived from aspartic acid.

aspartoacylase an enzyme, EC 3.5.1.15, that catalyses the hydroly-
sis of N-acetyl-L-aspartate..

aspartokinase sce aspartate kinase; see also aspartokinase/ homoserine
dehydrogenase.

aspartokinase/homoserine dehydrogenase a multifunction en-
zyme, characterized in Escherichia coli, that catalyses two steps in
the pathway from aspartate to diaminopimelate and lysine, to me-
thionine, and to threonine and isoleucine. It is allosterically regu-
lated by threonine. The E. coli protein is a homotetramer consisting
of 820 amino acids (89.02 kDa); the first 149 amino acids form the
aspartokinase domain, while the last 350 residues form the ho-
moserine dehydrogenase domain.

aspartoyl the diacyl group, -CO-CH,~CH(NH,)-CO-, derived
from aspartic acid.

a-aspartyl aspart-1-yl; the o-monoacyl group, HOOC-CH,—
CH(NH,)-CO-, derived from aspartic acid.

B-aspartyl or (formerly) isoaspartyl aspart-4-yl; the f-monoacyl
group, HOOC-CH(NH,)-CH,-CO-, derived from aspartic acid.
B-aspartyl-N-acetylglucosaminidase EC 3.2.2.11; systematic
name: 1-f-aspartyl-N-acetyl-D-glucosaminylamine L-asparaginohy-
drolase. An enzyme that catalyses the hydrolysis of 1-f-aspartyl-/N-
acetyl-D-glucosaminylamine to N-acetyl-D-glucosamine and L-as-

paragine. See also aspartylglucosaminuria.
aspartylglucosaminuria an autosomal recessive disorder of
worldwide distribution associated with progressive mental retarda-
tion due to lysosomal accumulation of aspartylglucosamine (2-ac-
etamido-1-f-L-aspartamido-1,2-dideoxy-f-D-glucose), which is ex-
creted in abnormally high amounts in the urine. This compound is
commonly found in several glycoproteins in normal individuals.
The first sign of the condition is usually a delay in speech develop-
ment (14 years). The enzymic effect is a deficiency of lysosomal as-
partylglucosaminidase  (N*-(f-N-acetylglucosaminyl)-L-asparagi-
nase, EC 3.5.1.26), which consists of two each of glycosylated A
and B chains (130 and 205 residues, respectively), both derived
from a precursor (346 residues) by proteolytic cleavage. A score of
mutations in a locus at 4q34-q35 are associated with the disorder.



aspartylglucosylamine deaspartylase

aspartylglucosylamine deaspartylase see MN-(5-N-acetylglu-
cosaminyl)-L-asparaginase.

B-aspartyl phosphate or 4-phospho-L-aspartate or aspartyl-B-phos-
phate an intermediate in the biosynthesis of lysine, threonine, and
methionine in bacteria and plants. It is formed by aspartate kinase. It
is converted to f-aspartyl semi-aldehyde, which is converted by the
action of homoserine dehydrogenase to homoserine, a precursor of
threonine or methionine. Alternatively addition of pyruvate to f-as-
partyl phosphate leads to formation of dihydropicolinate, a precur-
sor of lysine. A f-aspartyl phosphate residue is formed by phospho-
rylation of an aspartyl residue of Na* K*-ATPase during the
transport process.

aspartyl protease an older name for aspartic proteinase.

B-aspartyl semi-aldehyde OHC-CH,-CH(NH,)-COOH; see B-
aspartyl phosphate.

aspartyl shift or @ — B-aspartyl shift an intramolecular rearrange-
ment reaction involving aspartic-acid residues that can occur dur-
ing chemical synthesis or degradation of peptides. The f-carboxyl
group of an aspartic residue displaces the a-carboxyl of the same
residue from its amide ( = peptide) linkage to the amino group of
the adjacent amino-acid residue, thus forming an acid-sensitive f-
amide (= isopeptide) linkage. Conditions must favour ionization of
the f-carboxyl group. The reaction may be used to advantage in the
partial hydrolysis of polypeptides and proteins by very dilute acid,
but may occur to disadvantage during base-catalysed hydrolytic re-
moval of protecting groups in the course of peptide synthesis.

Aspergillus a genus of filamentous fungi containing species of in-
dustrial and genetic importance. 4. niger and A. oryzae are used in
the production of citric acid, industrial enzymes, and fermented
foods. The sexual species A. nidulans has been an important re-
search tool in both biochemical and mitochondrial genetics. A.
flavus is a source of aflatoxins.

asperlicin a naturally occurring antagonist of the peptide cholecys-
tokinin, produced by various strains of Aspergillus alliaceus.

aspirin or acetylsalicylic acid 2-(acetyloxy)benzoic acid; an irre-
versible inhibitor of prostaglandin-endoperoxide synthase, through co-
valent acetylation of the e-amino group on the terminal serine ac-
tive site. It is used as a drug for its antithrombotic activity and
nonsteroidal anti-inflammatory and associated actions (an-
tipyrexia, analgesia). See also salicylic acid.

Asp(NH,) (formerly) symbol for L-asparagine.

Asp-NH, symbol for L-isoasparagine, an o-amino acid.

Asp(OMe) symbol for f-methyl aspartate; O*-methyl hydrogen as-
partate.

Asp-OMe symbol for a-methyl aspartate; O'-methyl hydrogen as-
partate.

assay 7. 1 the determination of the activity, potency, strength, etc. of
a substance, either on an absolute basis or in comparison with that
of a standard preparation. 2 the determination of the relative
amount(s) of one or more components of a mixture, or of the de-
gree of purity of a substance. 3 to carry out such a determination.
See also bioassay, immunoassay, microbiological assay, radioassay.

assembly an alternative name for sequence assembly.

assembly language see programming language.

assignment the identification of the part of a molecule that is re-
sponsible for a particular property, for example a cellular function
or spectroscopic signal.

assimilation the absorption of simple foodstuffs (or of the products
of their digestion) and their use in the biosynthesis of complex con-
stituents of the organism; sometimes restricted to photosynthesis.
—assimilatory adj.

assimilatory relating to autotrophic metabolism in which a sub-
strate such as nitrate or sulfite is reduced and converted to organic
compounds. See nitrate reduction. Compare dissimilatory.

assimilatory regulatory protein a abbr.. ARP,; obsolete name
for ferredoxin-thioredoxin reductase, obtained from chloroplasts.

assimilatory regulatory protein b abbr.. ARPy; obsolete name
for thioredoxin, obtained from chloroplasts.

association a reversible union between two chemical entities,
whether alike or different, to form a more complex substance. Com-
pare dissociation (def. 1).
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association constant symbol: K, or K,; the equilibrium constant for
the reversible formation of a complex chemical compound from
two or more simpler entities; the reciprocal of the dissociation con-
stant, Ky;i,. Sometimes an apparent association constant, K’,, con-
strained with respect to stated values of certain variables (e.g. pH),
is determined (see equilibrium constant). For an association of the
type: A + B AB the (concentration) association constant is given by:

Kass = [AB]/([A] X [B]) = 1/1<diss
See also affinity constant, off-rate, on-rate, stability constant.
assortment or reassortment during meiosis, the distribution to op-
posing cell poles of the two members of each pair of chromosomes
at anaphase I and of the two members of each pair of chromatids at
anaphase I1.

AST 1 (in clinical biochemistry) abbr. for aspartate transaminase. 2
abbr. for anion and sugar transporter, or sialin.

astacin EC 3.4.24.21; other name: Astacus proteinase; crayfish
small-molecule proteinase; an enzyme that catalyses the hydrolysis
of peptide bonds in substrates containing five or more amino acids,
preferentially with Ala in the P1” and Pro in the P2’ positions (see
peptidase P-sites). Zinc is a cofactor.

astatin any of a subfamily of zinc metalloendopeptidases of unallo-
cated number within sub-subclass EC 3.4.24, including tolloid
(Drosophila) and bone morphogenetic protein 1 (i.e. C-proteinase
of type I procollagen) (human), involved in differentiation.

astatine symbol: At; a halogen element of group 17 of the IUPAC
periodic table; atomic number 85. It occurs as short-lived isotopes of
mass numbers 215, 216, and 218 resulting from B-decay of other
radioactive elements. Astatine-211, an a-emitter of half-life 7.5 h,
results from a-bombardment of bismuth; it has potential in radio-
therapy.

astaxanthin 3,3’-dihydroxy-f,f-carotene-4,4"-dione; a carotenoid
pigment found mainly in animals (e.g. crustaceans, echinoderms)
but also occurring in plants. It can occur free (as a red pigment), as
an ester (e.g. the dipalmitate), or as a blue, brown, or green chro-
moprotein.

aster a system of cytoplasmic microtubules radiating from a centri-
ole. It is present during cleavage of an ovum, during fusion of nuclei
at fertilization, and in animal cells during cell division. See importin,
NuMA.

asthma a common chronic and debilitating illness in which swollen
and inflamed airways are produced by IgE-mediated allergic reac-
tions to airborne allergens (most commonly from cockroaches,
house-dust mites, or pets) or induced by exercise or cold . Two
genes that seem to be involved are those for elevated IgE levels
(locus at 5q31-q33) and for ADAM-33 (locus at 20p). —asthmatic adj.,
n.; —asthmatically adv.

astral microtubule see prometaphase.

astray or Robo-2 a homologue (1513 residues) in zebrafish of Robo.
Mutations in the gene cause disruption of retinal axon guidance.

Astrup technique a micro technique for the rapid determination of
the acid-base status of a sample of blood. The pH of the blood as
taken is measured and the remainder of the sample split into two
and each part equilibrated with a different CO,/O, mixture of
known p(CO,) and their pH values measured. These last two pH
values and the corresponding p(CO,) values are plotted on a Sig-
gaard—Andersen nomogram and the points joined by a straight line.
The p(CO,) of the original sample may be obtained from the point
on this line corresponding to the pH of the blood as taken. Further-
more, the standard bicarbonate value of the blood may be obtained
from the point where the straight line intersects with a scale on the
P(COy) axis at 5.33 kPa (40 mmHg).

ASV abbr. for anodic stripping voltammetry.

Asx symbol for a residue of either of the a-amino acids L-aspartic
acid or L-asparagine when the state of amidation is uncertain (alter-
native to B).

asymmetric synthesis any synthesis of a compound that produces
only one of two possible enantiomers of the product. This is usually
the case for enzymic but not for nonenzymic reactions.

asymmetry absence of symmetry. A particular example of its mean-
ing in biochemistry relates to the different phospholipid composi-



asymmetry potential

tion of the inner and outer leaflets of a lipid bilayer, said to confer
asymmetry of composition. —asymmetric adj.

asymmetry potential the usually small potential across a mem-
brane electrode, such as a glass electrode, when both sides are im-
mersed in identical solutions. It is probably due to slight imperfec-
tions in the membrane.

asynapsis absence of synapsis (def. 1); i.e. the failure of homologous
chromosomes to pair during meiosis.

asynteny the state when two genetic loci are situated on different,
nonhomologous chromosomes. Compare synteny. —asyntenic adj.
—asyntenically adv.

At symbol for astatine.

AT abbr. for ataxia telangiectasia.

atactic characterized by or showing irregularity in the spatial
arrangement of the parts of a molecule.

atactic polymer any regular polymer in which the molecules dis-
play essential randomness with regard to the configurations at all
main-chain sites of steric isomerism.

ataxia telangiectasia abbr.: AT; an autosomal recessive progres-
sive cerebellar ataxia that presents in early childhood and is fol-
lowed by variable degrees of telangiectasia and frequently immun-
odeficiency and cancer (usually lymphoid). The serum
a-fetoprotein level is elevated in most patients, and X-ray sensitiv-
ity is also a feature of the disease. The gene locus at 11q22-q23 for
AT mutated (ATM) encodes a protein containing 3056 residues,
which includes regions of homology with yeast and Drosophila pro-
teins involved in DNA repair and also with phosphatidylinositol ki-
nases. Many mutations (most leading to truncated proteins) are as-
sociated with the disease.

ataxia with isolated vitamin E deficiency abbr.. AVED; an au-
tosomal recessive neurodegenerative disease that is clinically similar
to Friedreich's ataxia but characterized by very low plasma levels of
tocopherol. Patients absorb dietary vitamin E normally by incorpo-
rating it into chylomicrons in intestinal mucosa but do not transfer
it into very-low-density lipoproteins (VLDLs) in hepatocytes. Some
20 mutations in a gene at 8q13.1-q13.3 for a-tocopherol transfer
protein (278 residues) are associated with the disease.

ataxin any of a group of proteins (of no known function) that con-
tain glutamine repeats that expand in various forms of spinocere-
bellar ataxia (SCA). The gene for ataxin-1 (at 6p23) encodes a
polypeptide of 792-830 amino acids depending on the length (6-44
residues) of the repeat. Ataxin-1 is predominant in neuronal nuclei
but also occurs in the cytoplasm in other tissues. The repeat length
expands to 39-82 residues in SCA 1. Ataxin-2 (=140 kDa) is en-
coded by a gene at 12q24. It has a tissue distribution similar to that
of ataxin-1. Its wild-type repeat of 15-32 residues expands to 36-63
in SCA 2. Ataxin-3 (locus at 14q24.3-q31) has a wild-type repeat of
17-41 residues, which expands to 62-84 residues in SCA 3 (or
Machado-Joseph disease). Ataxin-7 (locus at 3pl2-pl3) is ex-
pressed ubiquitously but especially in the cerebellum, and is present
in nuclei. The wild-type repeat of 4-35 residues expands to 37-306
in SCA 7. Ataxins-4, -5, -6, -8, -9, and -10 have different chromoso-
mal loci and their repeat lengths also expand in the respective types
of SCA.

+ate suffix 1 designating any anion (including mixtures of anion and
free acid), salt, or ester of any oxoacid (def. 1) other than an +ous
acid. 2 denoting the product of a process, e.g. distillate, hy-
drolysate.

ATF abbr. for activating (or activator) transcription factor; any of
various transcription factors for eukaryotic RNA polymerase 11
promoters that bind to CRE. Example, ATF-A and ATF-A-3
(human): these form a dimer; they have different sequences (amino
acids 114-134 missing in 8), and possess a leucine zipper.

(A + TM(G + C) ratio the ratio of the sum of the adenine plus
thymine bases to the sum of the guanine plus cytosine bases in a
DNA molecule or preparation. The ratio is to some extent a char-
acteristic of an individual type of DNA molecule. Compare Char-
gaff's rules.

athero-ELAMs endothelial leukocyte-adhesion molecules, i.e. se-
lectins, expressed in atherosclerotic plaques.

atheroma a condition or process affecting blood vessels in which
plaques form beneath the intima (i.e. inner lining). These start as in-
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ATPase associated with varied activities

filtration by lipid-containing cells but later become invaded by fi-
brous tissue or become calcified. It is associated with hypercholes-
terolemia and defects in the apolipoprotein B receptor —atheromatous
adj.

atherosclerosis an extremely common degenerative condition of
the arteries that predisposes to myocardial infarction, cerebral
thrombosis, ischemic gangrene of the extremities, and other serious
complications. The arterial outer coat is thickened, the elastic lam-
ina is fragmented and infiltrated by calcified deposits of cholesterol
and other lipids, and the intima is hypertrophied and irregular. Hy-
pertension, cigarette smoking, hypercholesterolemia, diabetes mel-
litus, and obesity are well-recognized risk factors.

aThr symbol for a residue of the a-amino acid L-allothreonine,
(28,3S5)-2-amino-3-hydroxybutanoic acid.

ATM abbr. for ataxia telangiectasia mutated. See ataxia telangiecta-
sia. .

atmosphere 1 the envelope of gas surrounding the Earth. 2 any
local gaseous environment. 3 symbol: atm; a non-SI unit of pressure
equal to 101.325 kPa; the pressure that will support a column of
mercury 760 mm high at 273.15 K, sea-level, and latitude 45°.

atom a unit of matter consisting of a single nucleus surrounded by
one or more orbital electrons. The number of electrons is normally
sufficient to make the atom electrically neutral; adding or removing
electrons converts the atom into a negative or positive ion, but this
is regarded as a state of the same atom since the atom is character-
ized by its nucleus.

atomic absorption spectrophotometry a quantitative version
of atomic absorption spectroscopy in which the absorption of electro-
magnetic radiation by the ground-state atoms in the flame is meas-
ured photoelectrically and the concentration of the element in ques-
tion calculated by reference to the absorption observed with
solutions of the elements of known concentration.

atomic absorption spectroscopy an analytical technique, based
on the observation of the absorption of light energy by atoms, in
which an atomic vapour of an element is formed by aspiration of a
solution of the element into a flame, or otherwise, so that the large
majority of the element’s atoms remain in the non-emitting ground
state. These ground-state atoms absorb electromagnetic radiation
of their own specific resonance frequency, to an extent that is pro-
portional to the density of the elemental atoms in the flame.

atomic mass constant symbol: m,; a fundamental constant equal
to the mass of a carbon-12 atom divided by 12; it is equal to the uni-
fied atomic mass unit.

atomic mass unit abbr. (formerly): amu; see unified atomic mass
unit.

atomic number an older alternative name for proton number.

atomic orbital the volume containing all the points within a free
atom at which the Schrodinger wave-function of an electron is of
appreciable magnitude.

atomic radius the distance between the centre of the nucleus and
the outermost electron shell of an atom. Compare van der Waals ra-
dius.

atomic weight abbr.: at. wt.; former name for relative atomic mass.

atomic weight unit abbr.: awu; one-twelfth of the mean mass of
the neutral atoms of naturally occurring carbon.

atomizer or atomiser an instrument for breaking up a solution into
a spray of fine droplets.

atom percent the proportion of any nuclide in a mixture expressed
as a numerical percentage of all the atoms of that element present
irrespective of their nuclidic masses.

atom percent excess a measure of the abundance of a stable nu-
clide in a sample expressed in terms of the excess, in atom percent,
over that naturally present. It is used to express the extent of en-
richment or dilution of substances labelled with stable isotopes.

atopy or atopic allergy an IgE-mediated allergic response occurring
in some individuals and produced by T lymphocytes, which secrete
various cytokines when triggered by environmental antigens. The
clinical result is asthma, eczema, or rhinitis. It is associated with a
gene at 5q31-q33 for elevated IgE levels.

ATP abbr. for adenosine 5’-triphosphate.

ATPase abbr. for adenosine triphosphatase.

ATPase associated with varied activities see AAA protease.



ATP-dependent K* channel

ATP-dependent K* channel see KATP.

ATP-diphosphatase sce apyrase.

ATP[a,B-CH,l abbr. for a,f-methyleneadenosine 5'-triphosphate;
i.e. adenosine 5’-[er,f-methylene]triphosphate.

ATPIB,y-CH,] abbr. for f,y-methyleneadenosine 5’-triphosphate; i.e.
adenosine 5'-[f,y-methylene]triphosphate.

ATPIB,y-NH]1 abbr. for p,y-imidoadenosine 5’-triphosphate; i.e.
adenosine 5’-[f,y-imido]triphosphate.

ATP(s) abbr. for adenosine 5'-y-thiotriphosphate.

ATP synthetase sec H*transporting ATP synthase.

atractyloside an extremely toxic glycoside, obtained from the rhi-
zomes of the Mediterranean thistle Atractylis gummifera, that pro-
duces hypoglycemia and convulsions in animals. It inhibits oxida-
tive phosphorylation, in particular the translocation of
mitochondrial adenine nucleotides. Carrier-bound adenine nu-
cleotides are apparently replaced by atractyloside owing to the lat-
ter’s higher affinity for a common translocation site. Compare
bongkrekic acid.

HOH,C
KO3SO
KO3SO
° 3 CH,
o)
HsC~ CH
8 %  HooC

A-transferase EC 2.4.1.40; recommended name: fucosylgalactose -
N-acetylgalactosaminyltransferase; other names: fucosylglycopro-
tein @-N-acetylgalactosaminyltransferase, [histo- blood group] A-
transferase; an enzyme that can catalyse a reaction between
UDP-N-acetyl-D-galactosamine and glycoprotein a-L-fucosyl-
(1,2)-p-galactose to form UDP and glycoproteinN-acetyl-o-D-
galactosaminyl-(1,3)-[L-fucosyl-(1,2)]-D-galactose. It thus catalyses
the addition of N-acetylgalactosamine to the H antigen of the ABH
antigen system, forming the A antigen. This and the B-transferase
protein are products of alleles of the 4BO gene, differing in only
four residues.

atrial of or pertaining to an atrium.

atrial natriuretic peptide sce natriuretic peptide.

atrial natriuretic peptide receptor see natriuretic peptide receptor.

atrioactivase a specific serine protease, present in bovine cardiac
atria, that catalyses processing of the precursor of natriuretic peptide
by selective cleavage at Arg®.

atriopeptins biologically active peptides isolated from mammalian
cardiac atria. Atriopeptin I (I) has 21 amino acids, with the struc-
ture

SSCFGGRIDRIGAQSGLGCNS

(3-19 disulfide link); atriopeptin IT (IT) is the same with additional
Phe-Arg residues at the C terminus; atriopeptin III is the same as 11
but with an additional Tyr residue at the C terminus. I relaxes in-
testinal smooth muscle but not vascular smooth muscle, while IT re-
laxes both. Compare natriuretic peptide.

atrium or (formerly) auricle (pl. atria) 1 either of the two chambers
of the heart that lie above the ventricles. They receive blood from
the afferent veins and pump it into the ventricles. 2 any of various
anatomical chambers that receive the openings of other cavities.

atrolysin B EC 3.4.24.41; other names: Crotalus atrox metalloen-
dopeptidase B; hemorrhagic toxin B (abbr.: HT-B); a snake-venom
enzyme that catalyses the cleavage of His’-|-Leu®, His''-|-Leu!’,
Ala'*-|-Leu'd, Tyr!'%-|-Leu!’, and Gly?*-|-Phe?* of the insulin B-
chain. The reaction is identical to the cleavage of insulin B-chain by
atrolysin C. The enzyme also cleaves Ser-|-Xaa bonds in glucagon. It
is a zinc-requiring enzyme.

atrolysin C EC 3.4.24.42; other names: Crotalus atrox metalloen-
dopeptidase C; hemorrhagic toxin C and D; a snake-venom enzyme
from the Western diamondback rattlesnake that catalyses the cleav-

attenuance

age of His’-|-Leu®, His'%-|-Leu!!, Ala'4-|-Leu’s, Tyr!®-|-Leu'’, and
Gly?3-|-Phe?* of the insulin B-chain. With small-molecule substrates
it prefers hydrophobic residues at the P2" position and small
residues such as Ala or Gly at the P1 position (see peptidase P-sites).
It is a zinc-requiring enzyme.

atrolysin E EC 3.4.24.44; other names: Crotalus atrox metalloen-
dopeptidase E; hemorrhagic toxin E; a snake-venom enzyme from
the Western diamondback rattlesnake that catalyses the cleavage of
Asn3-|-GIn*, Ser®-|-His!?, and Ala'#-|-Leu' bonds in the insulin B-
chain and Tyr*-|-GIn® and Ala8-|-Ser? in the A chain. It cleaves type
1V collagen at Ala?%-]-GIn®? in a,;-collagen and at Gly'%!-|-Leu!??
in a,-collagen. It is a zinc-requiring enzyme.

atrolysin F EC 3.4.24.45; other names: Crotalus atrox metalloen-
dopeptidase F; hemorrhagic toxin F; a snake-venom enzyme that
catalyses the cleavage of Val?-|-Asn’, GIn*|-His®, Leu®-|-Cys’,
His!%-|-Leu'!, Ala'#-|-Leu'?, and Tyr!¢-|-Leu!” bonds in the insulin
B-chain. It is a zinc-requiring enzyme.

atrophin a cytosolic protein that is widely expressed in tissues and
contains glutamine, proline, and lysine repeats. It has no known
function or homology to other proteins. The atrophin gene, at
12p13.31, encodes 1185 amino acids. The glutamine repeat (6-36
residues) expands to 49-84 residues (but the proline and lysine re-
peats are unchanged) in the form of spinocerebellar ataxia known
as dentatorubropallidoluysian atrophy.

atrophy diminution in the size of a tissue or organ after full normal
development has been attained. It is often a result of nutritional de-
ficiency and/or decreased functional activity.

atropine (f)-hyoscyamine; tropyl dl-tropate; 1oH,5aH-tropan-3-ol
(+)-tropate a tropane alkaloid obtained from deadly nightshade,
Atropa belladonna; and other Solanaceae. The racemic mixture is a
tertiary ammonium compound that acts as a muscarinic receptor an-
tagonist. It is used as an anticholinergic, mydriatic, etc. See also
hyoscine.

HaC,

N

H
CH,OH

(0]

attachment proteins general term for proteins that are involved in
binding other proteins to cell structures, e.g. vinculin, or ¢-actinin
(see actinin), which bind actin to the plasma membrane.

attachment site see active site (def. 2).

A-T tailing homopolymer tailing of two types of duplex DNA mol-
ecule or fragment by the successive addition of adenine deoxynu-
cleotide residues (A) to the 3’ ends of molecules of one type and the
complementary addition of thymine deoxynucleotide residues (T)
to the 3" ends of molecules of the second type.

attB a bacterial attachment site that in the E. coli chromosome con-
sists of a core of approx. 25 bp located between the gal and bio
genes. In addition there are a number of secondary sites. Bacterio-
phage lambda DNA is integrated at this site through its attachment
site attP (243 bp) in a reaction catalysed by the phage-encoded inte-
grase (Int) and the integration host factor (IHF). On integration the
prophage is bounded on its left side by the attL site, and on the
right side by the attR site. Excision of the prophage takes place by
recombination at the attL and attR sites in a reaction catalysed by
Int, THF, and excisionase (Xis). This recreates the attB site in the
bacterial chromosome and the attP site in lambda DNA. attB and
attP sites are used in plasmid vectors designed from cloning by site-
specific recombination.

attenuance symbol: D; the logarithm to the base 10 of the ratio of
the radiant powers of the incident radiation, Py, and the transmitted
radiation, P; thus:

D =1g(Py/P) = 1gT",



attenuated virus

where 7 is the transmittance. Attenuance reduces to absorbance if the
incident beam is only either transmitted or absorbed, but not re-
flected or scattered.

attenuated virus a virus that has become less pathogenic following
passage in culture outside its natural host, or by the use of physical
or chemical means.

attenuator a sequence in DNA that is located between the operator
and the gene for the first protein in an operon. It can cause tran-
scription termination. The operon for the synthesis of tryptophan in
bacteria is an example of an operon that contains an attenuator.

atto+ symbol: a; prefix used with SI units denoting 108 times.

attractant or chemoattractant a substance that a motile cell or or-
ganism tends to move towards; i.e. one that elicits positive chemo-
taxis. For a responsive bacterium, attractants can be either nutritive
or nonmetabolizable. An example is cytotaxin.

Au symbol for gold.

AUA 1 a codon in mRNA, excluding that of mammalian mitochon-
dria, for L-isoleucine. 2 a codon in mammalian mitochondrial
mRNA for L-methionine (and for N-formyl-L-methionine, chain
initiation, in some species).

Aubergine a protein of Drosophila that is required for activation of
mRNA for eskar-encoded protein. It is related to eIF2C.

AUC a codon in mRNA for L-isoleucine.

AUG a codon in mammalian mitochondrial mRNA, and in non-mi-
tochondrial mRNA the only codon for L-methionine and usually
for N-formyl-L-methionine, chain initiation.

Auger effect a process by which an orbital electron in an atom
passes from an excited to a lower energy level. The X-ray so pro-
duced collides with, and ejects, another orbital electron, known as
an Auger electron, with energy in the X-ray range. [After Pierre Vic-
tor Auger (1899-1993), French physicist.]

auracyanin a small blue copper-containing bacterial outer mem-
brane glycoprotein (one Cu?* ion per protein) that donates elec-
trons to cytochrome ¢ssy.

auranofin tetraacetylthioglucosato-S)(triethylphosphane)gold(I); a
gold compound used in the treatment of rheumatoid arthritis.

aureomycin 7-chlortetracycline. See tetracycline.

auriculin either of two overlapping N-terminal fragments of atrial
natriuretic peptide, termed auriculin A and auriculin B.

Auriculin a proprietary name for atrial natriuretic peptide.

aurosome an artificially induced organelle occurring in animal cells
cultured in the presence of gold. It is an electron-dense lysosomal
body containing gold particles.

Australia antigen an alternative name for hepatitis B antigen. See
hepatitis.

aut+ «a variant form of auto+.

autacoid any druglike principle that is produced in or can be ex-
tracted from the organs of internal secretion. Autacoids include
both excitatory substances (hormones) and inhibitory substances
(chalones).

auto+ or (before a vowel) aut+ comb. form 1 self; one’s own. 2 oc-
curring within oneself or itself. 3 acting by itself; automatic; sponta-
neous.

autoagglutination the tendency of a suspension of bacteria or
other cells to agglutinate spontaneously in a simple medium not
containing an agglutinin or other similar reagent.

autoallergy an alternative term for autoimmunity.

autoanalyser or (esp. US) autoanalyzer any instrument for effect-
ing analyses automatically.

autoantibody an antibody produced in an animal that reacts with a
constituent of the animal’s own tissues, which thus acts as a ‘self’
antigen or autoantigen.

autoantigen an antigen that is a normal constituent of an individual
and has the capacity to produce an immune response in the same in-
dividual in certain circumstances. Examples include: thyroid perox-
idase (in autoimmune thyroiditis); TSH receptor (in Graves’ dis-
ease); skeletal muscle acetylcholine receptor (in myasthenia gravis);
and myelin basic protein (in multiple sclerosis).

autocatalysis the catalysis of a chemical or biochemical reaction by
one of the reaction products. —autocatalytic adj.

autochthonous derived from that part of the body where found;
native. Compare autologous.

60

autophosphorylation

autoclave an instrument, used for sterilizing culture media, instru-
ments, etc., that consists of an airtight chamber which can be filled
with, or surrounded by, steam at high pressure.

autocoupling hapten a reactive compound of low molecular mass
that, when injected into an animal, reacts with tissue antigens to
form hapten—antigen compounds. These then lead to the formation
of antibodies to the hapten.

autocrine describing an agent that acts on the cell in which it is pro-
duced.

autofluorogram an alternative name for fluorogram (when produced
by fluorography (def. 2) ).

autofluorography an alternative term for fluorography (def. 2).

autogenesis or autogeny an alternative term for abiogenesis. —auto-
genetic adj.

autogenous 1 sclf-produced. 2 originating within, especially within
one’s own body.

autogenous regulation the mechanism by which a protein directly
controls the expression of its own structural gene.

autograft any graft or transplant of the subject’s own tissue(s).

Autographa californica nuclear polyhedrosis virus abbr.:
AcNPV or AcMNPV; the baculovirus most commonly used as a
gene expression vector. It is used for the biocontrol of the alfalfa
looper (Autographa californica), a moth whose larvae cause crop
damage.

autoimmune regulator abbr.: AIRE; a transcriptional activator
protein that contains zinc finger domains and is expressed predom-
inantly in the thymus but also in other tissues. It consists of 545
amino acids, and is encoded by a locus at 21q22.3. Several muta-
tions in the gene result in autoimmune polyendocrinopathy and
ectodermal dystrophy.

autoimmunity or autoallergy a state of immunological reactivity
against constituents of the subject’s own tissues. Autoimmune dis-
eases include myasthenia gravis, multiple sclerosis, rheumatoid
arthritis, lupus erythematous, Graves’ disease, and thyroiditis.

autoimmunization or autoimmunisation the process of inducing au-
toimmunity.

autologous derived from the same organism. Compare autochtho-
nous.

autolysate or (esp. US) autolyzate a product of autolysis, e.g. a sus-
pension of broken cells.

autolysin EC 3.5.1.28; other name: N-acetylmuramoyl-L-alanine
amidase; an enzyme that catalyses the hydrolysis of the link be-
tween N-acetylmuramoyl residues and L-amino-acid residues in cer-
tain bacterial cell-wall glycopeptides. The enzyme is required for
cell separation, cell-wall turnover, etc. See also lysostaphin.

autolysis the process of self-digestion that occurs in plant and ani-
mal tissues after death of the organism or following separation of
tissue from the rest of the organism. It is due to the action of the tis-
sue’s own enzymes. —autolytic adj.

autolysosome an autophagic vacuole.

automutagen any mutagen formed in an organism as a normal or
abnormal metabolic product that is mutagenic in the same organ-
ism.

autonomic nervous system abbr.: ANS; those parts of the periph-
eral nervous system and central nervous system that govern homeosta-
sis in vertebrates and are generally independent of voluntary con-
trol.

autonomous existing or able to exist independently; used, e.g., of a
tumour cell that is free of host control or of an episome or plasmid
that replicates independently of the chromosome.

autophagic vacuole an enlarged lysosome containing subcellular
structures such as mitochondria; a secondary lysosome.

autophagosome a phagosome containing endogenous cellular de-
bris. Compare heterophagosome.

autophagy a process, apparently ubiquitous among eukaryotes, by
which cells digest parts of their own cytoplasm. Compare het-
erophagy. —autophagic adj.

autophagy factor abbr.: Apg; any of =16 ubiquitin-like modifier
proteins of yeast that are required for autophagy induced by starva-
tion. They show weak homology with ubiquitin.

autophosphorylation the phosphorylation by a protein of one of
its own residues. It is important in signal transduction by growth



autoprothrombin |

hormone receptors (see, ¢.g., epidermal growth factor receptor), but oc-
curs in the case of other proteins, e.g. caldesmon.

autoprothrombin I an alternative name for factor VII; see blood co-
agulation.

autoprothrombin II an alternative name for factor IX; see blood co-
agulation.

autoprothrombin IIA an alternative name for protein C.

autopsy or necropsy the examination of a dead body, commonly to
determine the cause of death or the presence of disease processes; a
post-mortem (examination). Compare biopsy.

autoradiogram an autoradiograph, especially of a chromatogram or
electrophoretogram.

autoradiograph or autoradiogram the image produced by autoradi-
ography.

autoradiography a method by which radioactive material can be
localized in, e.g., a tissue, cell, a cell part, or molecule, or in a chro-
matogram or electrophoretogram. The sample containing a radio-
active substance is put in direct contact with a thick layer of spe-
cially prepared photographic emulsion. The radiation emitted in
the decay of the radionuclide(s) activates individual silver halide
grains in the emulsion rendering them susceptible to conversion to
metallic silver grains by a photographic developer. After fixation
the silver grains may be located either visually or by microscopy.

autosomal of, relating to, or being an autosome.

autosomal disease discase that results from an abnormality affect-
ing the autosomes.

autosomal dominant polycystic kidney disease abbr.:
ADPKD; a disease that affects 1:1000 people and is characterized
by development of numerous renal cysts and consequent renal fail-
ure. It is usually caused by mutation of the PKDI gene, locus
16p13.3-p13.12, encoding polyeystin 1, but can also arise through
mutation of the PKD2 gene, locus 4q21-q23, encoding polycystin 2.

autosomal limb girdle dystrophy a genetically heterogeneous
group of diseases occurring in both dominant and recessive forms.
Limb girdle muscular dystrophies (LGMD) are characterized by
muscle weakness of both upper arms and legs. Genes for five forms
of autosomal dominant LGMD have been localized or identified,
including the myotilin locus at 5q31 and the caveolin-3 locus at
3p25. Genes for nine forms of autosomal recessive LGMD have
been localized or identified including five that involve the sarcogly-
can complex. Dominant forms of the disease usually show adult
onset whereas the recessive forms have childhood onset.

autosomal sex reversal or campomelic dysplasia. See SOX.

autosome any chromosome except the sex chromosomes. Hence the
genes carried by the autosomes show autosomal linkage (or autoso-
mal inheritance) according to the assortment of their respective au-
tosomes to gamete cells during meiosis. Humans have 22 pairs of
autosomes in addition to a pair of sex chromosomes.

autosteric effector any effector that binds to, and exerts its effect
at, part of or immediately adjacent to the active site of an allosteric
protein. It is distinguished from an allesteric effector operating at a
distant site.

autotroph or lithotroph any organism that requires only simple inor-
ganic substances to fulfil its nutritional requirements and for which
gaseous or dissolved carbon dioxide is the sole source of carbon for
the synthesis of cellular constituents. The term often includes any
microorganism for which trace amounts of certain substances, e.g.
vitamins, must also be supplied. Autotrophs may be subdivided
into chemoautotrophs (or chemolithotrophs) and photoautotrophs
(or photolithotrophs) according, respectively, to whether they are
chemotrophs or phototrophs. Compare heterotroph. —autotrophic adj.;
autotrophy 7.

autoxidation or autooxidation an oxidation reaction that occurs
spontaneously in the presence of an oxidant, usually oxygen.

AUU a codon in mRNA for L-isoleucine.

auxiliary amino acid any amino-acid residue in the active site (def.
1) of an enzyme that is more than one bond distance removed from
the substrate molecule in the enzyme-substrate complex. Compare
contact amino acid.

auxin any of a group of plant hormones, produced by regions of ac-
tively dividing and enlarging cells, that regulate aspects of plant
growth. They include indole-3-acetic acid and indole-3-acetonitrile.
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avidin

Auxins bind an auxin-response protein, which contains an N-termi-
nal domain that binds to a 6 bp auxin-response element in auxin-in-
ducible genes.

auxin-binding protein 1 abbr.: ABPI; a small family of proteins
(=23 kDa) that bind indole 3-acetic acid, naphthalene 1-acetic acid,
and other molecules with auxin activity in plants. They contain a C-
terminal HDEL putative ER-retention domain. Strong circumstan-
tial evidence suggests that they may be auxin receptors. Plant cells
contain a variety of enzymes and other proteins that also bind
auxin.

auxochrome any saturated atomic grouping (e.g. -OH, -CHj;, -
NH,, -Cl, -SH) that, when attached directly to a chromophore, shifts
the selective absorption of light in the direction of longer wave-
lengths and enhances the intensity of absorption.

auxostat in industrial fermentation, a chemostat in which the dilution
rate can be varied, normally in response to some parameter such as
growth rate or pH, so that growth rate is more readily maximized.

auxotroph any strain of microorganism (alga, bacterium, or fungus)
that differs from the wild-type by requiring a supply of one or more
growth factors. Compare prototroph. —auxotrophic adj.

auxotrophy the condition of being an auxotroph.

Aval a type 2 restriction endonuclease recognition sequence:
CT[TCICG[AG]G.

Avall a type 2 restriction endonuclease; recognition sequence:
GTGIAT]CC.

avenacin A-1 a triterpenoid saponin present in roots of oat plants
but not in those of wheat or barley. It is highly effective against a
major pathogen of cereal roots, one that therefore affects wheat and
barley but not oat plants. The terminal S-D-glucose (1—2 or 1—4)
units are removed by the saponin-detoxifying avenacinase that is
produced by a variety of this pathogen that affects oats.

avenacinase see avenacin A-1

avenic acid a phytosiderophore (or iron chelator) secreted by roots
of oat plants (Avena sativa). It is a nonprotein amino acid derived
from the -aminobutyrate moieties of three S-adenosylmethionine
molecules.

average an alternative term for (arithmetic) mean.

average life sce mean life.

average molar mass or (formerly) average molecular weight any of
a series of numeric characteristics of a macromolecular system that
are useful for assessing the extent of its polydispersity. The three
most important are the number-average molar mass, M, the mass-
average molar mass, M,,, and the Z-average molar mass, /. . These
three characteristics are given by the expressions:

M, = XM, [¥n; (kg mol )
Mﬂ = z”iMjZ/Z”iM,' (kg mol 1)
M. = InMPEnM7 (kg mol™!)

where n; is the amount of substance of species i and M, is the molar
mass of species i. Measurement of a colligative property, e.g. osmotic
pressure, or end-group analysis, gives M,,; light scattering, dielectric
dispersion, or fluorescence depolarization measurements give M,, ;
and data obtained by equilibrium ultracentrifugation will yield ei-
ther M, or M. depending on how they are treated. For polydisperse
or heterogeneous systems, M. > M,, > M,,, whereas for monodis-
perse systems these three characteristics are equal (i.e. equal to the
relative molecular mass, M., of the single species).

average molecular weight former name for average molar mass.

average radius of gyration an alternative term for mean radius of
gyration.

average relative molecular mass former name for average molar
mass.

avermectin B, an alternative name for abamectin.

avidin a 66 kDa glycoprotein comprising four essentially identical
subunits, each of which consists of a single polypeptide chain of 128
amino-acid residues. Isolated from the white of the eggs of birds
and amphibia, it binds extremely strongly to biotin, and produces bi-
otin deficiency when fed to experimental animals.



average molecular weight

avidity 1 the tendency of an antibody to form more-or-less stable
complexes with a (macromolecular) antigen; a measure of this ten-
dency. 2 an alternative term for affinity.

Avill a type 2 restriction endonuclease; recognition sequence:
TGCTGCA. MstI and Fspl are isoschizomers.

avirulent lacking virulence.

avitaminosis a condition resulting from deficiency of one or more
vitamins. The deficient vitamin may be specified, as in avitaminosis
A, B, etc.

Avogadro constant or (formerly) Avogadro’s number symbol: L or
N ; the number of molecular entities in one mole of any chemical
species. It is a fundamental physical constant, of value 6.022 136
7(36) x 10 mol!. Compare Loschmidt constant.

Avogadro number or Avogadro’s number the numerical value of
the Avogadro constant.

Avogadro’s hypothesis or Avogadro’s law the principle that equal
volumes of all ideal gases, at the same temperature and pressure,
contain equal numbers of molecules. [After Lorenzo Romano
Amadeo Carlo Avogadro, Count of Quaregna and Cerreto
(1776-1836), Italian physicist and chemist who formulated it in
1811.]

avogram see dalton.

AVP abbr. for arginine vasopressin.

awk see programming language.

axenic pertaining to the growth of organisms of a single species in
the absence of living organisms or living cells of any other species
(also, strictly, in the absence of living cells of the organism itself ex-
cept those in the intact living organism and its gametes). —axenity
n.; axenically adj.

axenize or axenise to render axenic.

axenite an organism grown axenically.

axial 1 of, relating to, or being an axis (def. 1 or 2); located on or
close to such an axis. 2 (in stereochemistry) Symbol: a. See confor-
mation.

axial ratio the ratio of the length of the major axis to that of the
minor axis of a prolate ellipsoid of rotation, a model often used for
a protein or other macromolecule in solution.

axin any of a small family of proteins that bind glycogen synthase
kinase 3 (a serine/threonine kinase), B-catenin, and APC protein
(see APC) to form a complex that targets B-catenin for degradation
(see catenin). It also interacts with the catalytic subunit of protein
phosphatase A2 and is a negative regulator of Wnt signaling. Axin
2 is also called conductin or axil.

axis 1 a straight line about which a body or three-dimensional figure,
e.g. a crystal, is considered to rotate. 2 one of the reference lines of
a co-ordinate system. 3 the second vertebra of the neck in higher
vertebrates.

axis of rotation see rotation axis.

axis of symmetry sce symmetry, axis of.

axokinin a heat-stable phosphoprotein, M, 56 000, present in fla-
gella and cilia of vertebrate and invertebrate species. Its cyclic
AMP-dependent phosphorylation is required for initiation and
maintenance of flagellar motility.

axon the long process of a neuron that conducts nerve impulses, usu-
ally away from the cell body to the terminals which are the site of
storage and release of neurotransmitter. Compare dendrite.

axonal transport the directed transport of organelles and mol-
ecules along the axon of a neuron. It can be anterograde (i.e. out-
wards from the cell body) or retrograde (i.e. towards the cell body).

axoneme the bundle of microtubules and associated proteins that
forms the core of cilia and flagella in eukaryotic cells and is respon-
sible for their movements.

axoplasm the cytoplasm of the axon of a neuron, especially after it
has been extruded from the axon.

aza+ prefix 1 (in systematic chemical nomenclature) denoting the re-
placement of a designated carbon atom (together with one associ-
ated hydrogen atom) by a nitrogen atom. 2 (in trivial chemical
names) denoting presence of one or more nitrogen atoms.

azaserine rrivial name for serine diazoacetate; O-diazoacetyl-L-ser-
ine, N,=CH-CO-O-CH,-CH(NH,)-COOH; an antibiotic sub-
stance produced by Streptomyces spp. It is an inhibitor of amido-
transferase enzymes and interferes with glutamine utilization in
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azotemia

purine synthesis; it also retards the growth of transplantable animal
neoplasms and is a specific inhibitor of L-glutamate ferredoxin oxi-
doreductase (transaminating), EC 1.4.7.1, in ammonium assimila-
tion in plants.

azathioprine 6(1-methyl-4-nitro-5-imidazolyl) mercaptopurine: 6-
[(1-methyl-4-nitroimidazol-5-yl)thio]purine; a derivative of mercap-
topurine, into which it is converted in vivo. It is useful as an im-
munosuppressive and antimitotic agent. One proprietary name:
Imuran.

azelaic acid 1,7-heptanedicarboxylic acid, nonanedioic acid; a sub-
stance that acts as a substitute for biotin in the growth of a number
of microorganisms and is proposed as an intermediate in biotin
biosynthesis from oleic acid.

azeotrope a mixture of two or more liquids that distils without
change in composition and has a constant boiling temperature.

AZF abbr. for azoospermia factor; a protein whose deficiency is asso-
ciated with the absence of living sperm in semen (azoospermia). It
consists of 366 amino acids, encoded by a gene at Yql1. The N-ter-
minal region contains an 85-residue sequence homologous to one in
many proteins that bind RNA or single-stranded DNA, and its C-
terminal region includes seven tandem repeats of a 27-residue se-
quence. Deletion of the locus accounts for =13% of infertile men
with azoospermia.

azide 1 any organic compound containing the monovalent azido
group, -N=N*=N~. 2 the ion Ny, derived from hydrazoic acid,
HNj;. This ion blocks the electron transport chain by reacting with
the ferric form of cytochrome aa; and thus acts as an inhibitor of
respiration. 3 any salt or ester of hydrazoic acid.

azidothymidine see AZT.

azo the bivalent group —-N=N-. It participates in noncyclic covalent
linkage in organic molecules forming azo compounds or diazo com-
pounds.

azocoll an insoluble bright-red collagen-rich proteinaceous material
prepared by dyeing powdered cowhide or kangaroo-tail tendon
with a dye prepared from tetrazolized benzidine, disodium 2-naph-
thol-3,6-disulfonate and sodium acetate. It is digested by most
types of proteinase, the consequent solubilization of dye forming
the basis of a simple nonspecific technique for the assay of prote-
olytic activity.

azo compound any organic compound with the general formula
R-N=N-R’. Such compounds thus contain the bivalent azo group
in covalent linkage, each nitrogen atom being linked to a carbon
atom and replacing one hydrogen atom of each of the parent mol-
ecules RH and R’H. The latter may be the same or different,
aliphatic or aromatic; e.g. azomethane, CH;—N=N-CHj;; naph-
thalene-2-azobenzene, Ci(H,~N=N- CsHs. Compare diazo com-
pound.

azoferredoxin or protein II a former name for dinitrogenase reduc-
tase.

azomethine strictly, any imine having the more limited general
structure RR’C=NR where R and R’ are any organyl groups, but
often extended to include any compound where R’ is H, the term
then being considered to be synonymous with Schiff base.

azoospermia factor sce AZF.

azoprotein any of the modified proteins formed by coupling an aro-
matic diazo compound to one or more of the tyrosine residues of a
protein, e.g. azoalbumin, azocasein.

azotemia former term for the accumulation of abnormally large
concentrations of nitrogenous compounds, especially urea, in the
blood.

Azotobacter a genus of Gram-negative strictly aerobic soil bac-
teria, all members of which can effect nitrogen fixation.

azotoflavin a somewhat larger than normal flavodoxin that is be-
lieved to act as a one-electron carrier between ferredoxin and azo-
ferredoxin during nitrogen fixation in some bacteria, e.g. Azotobac-
ter.

AZT abbr. for azidothymidine; 3’-azido-3’-deoxythymidine; other
names: zidovudine; Retrovir; an analogue of thymidine, the phos-
phorylated form of which is an inhibitor of reverse transcriptase in
retroviruses; it also terminates DNA synthesis and depletes mito-
chondrial DNA. AZT undergoes phosphorylation in human T-cells
to a nucleoside 5'-triphosphate, which competes with thymidine
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triphosphate and serves as a chain-terminating inhibitor of HIV re-
verse transcriptase. It is used clinically to treat patients with HIV in-
fection and AIDS.

azurin any member of a group of brilliant-blue, copper-containing
proteins of low M, found in some bacteria, and thought to transfer
electrons to cytochrome oxidase.
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azurophil(e) granule

azurocidin or CAP37 a serpocidin of 37 kDa that acts as a cationic
antimicrobial protein in neutrophil azurophil granules.

azurophil(e) or azurophilic a blue-staining lysosome of neutrophil
leukocytes that also contains serpocidins.

azurophil(e) granule or primary granule a blue-staining lysosome
of neutrophil leukocytes.



b symbol for 1 molality. 2 one of two van der Waals coefficients. 3
breadth.

B symbol for 1 boron. 2 a residue of either of the @-amino acids L-as-
partic acid or L-asparagine when the state of amidation is uncertain
(alternative to Asx). 3 a residue of an incompletely specified base in
a nucleic acid sequence that may be cytosine or guanine or either
thymine (in DNA) or uracil (in RNA). 4 the ribonucleoside (5-)bro-
mouridine (alternative to BrUrd). 5 the B blood group. See ABO sys-
tem.

B symbol for 1 Napierian absorbance (see absorbance). 2 magnetic
flux density (bold italic).

-B conformational descriptor designating the boat conformation of a
six-membered ring form of a monosaccharide or monosaccharide
derivative. Locants of ring atoms that lie on the side of the struc-
ture’s reference plane from which the numbering appears clockwise
are indicated by superscripts preceding the letter, and those that lie
on the other side of the reference plane by subscripts following the
letter; e.g. methyl 2,6-anhydro-a-D-altropyranoside->°B. See also
conformation (under cyclic compounds).

Bihax symbol for the amount of drug required to saturate a specific
population of receptors in a membrane sample and hence an index
of the density of receptor binding sites in the sample. It is usually
derived from Scatchard analysis (see Scatchard plot) or from nonlin-
ear regression analysis of data from a saturation binding assay.

Ba symbol for barium.

Baa helices abbr. for basic amphiphilic o helices; a helices that con-
tain an array of basic amino-acid residues (His, Lys, or Arg) on one
side and hydropathic residues on the other. They are found, e.g., in
the calmodulin-binding regions of many proteins.

Babes-Ernst body or Babes—Ernst granule a volutin granule seen in
Corynebacterium diphtheriae. [After Victor Babes (1854—1926), Ro-
manian bacteriologist, and Paul Ernst (1859-1937), German
pathologist.]

BAC abbr. for bacterial artificial chromosome, based on the F factor
(F plasmid) of Escherichia coli. Compare YAC.

BACE2 abbr. for beta-site APP-cleaving enzyme 2. See secretase.

Bacillaceae a family of eubacteria that includes the genera Bacillus
and Clostridium.

bacillary or bacillar 1 of, relating to, caused by, or containing bacilli.
2 an alternative term for bacilliform (def. 1).

bacilliform 1 rod-shaped. 2 resembling a bacillus.

bacillus (p/. bacilli) any straight rod-shaped bacterial cell.

Bacillus a genus of large rod-shaped Gram-positive eubacteria be-
longing to the family Bacillaceae. Its members are aerobic or facul-
tatively anaerobic, spore-bearing organisms. B. subtilis has become
widely established as a vehicle for genetic engineering and many
cloning vectors are available. B. thuringiensis synthesizes a toxin
that is active against insects; different strains of the bacterium pro-
duce different forms of the toxin specific for different insect species.

bacitracin a cyclic antibiotic polypeptide complex produced by
Bacillus subtilis and B. licheniformis. Commercial bacitracin is a
mixture of at least nine bacitracins, mostly bacitracin A. Bacitracin
A contains, in addition to several L amino acids, a number of D
amino acids. Bacitracin inhibits bacterial cell wall synthesis by
blocking the dephosphorylation of undecaprenyl diphosphate (un-
decaprenyl pyrophosphate) to the monophosphate form; it simi-
larly inhibits the dephosphorylation of dolichyl diphosphate
thereby blocking the formation of the core oligosaccharides of gly-
coproteins.

backbone 1 (in biochemistry) the sequence of bonded atoms of a
polymer to which the side groups and/or the side chains are at-
tached. 2 (in zoology) the vertebral column or spine.

backcross 1 any cross of a first-generation hybrid, Fy, with one par-
ent or an individual genetically identical to one of the two parents.
2 the offspring of such a mating.

back-flush an alternative term for back-wash.

background any intrusive sound or electronic signal registered by a
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detector but not coming from the source being measured, e.g. the
radioactivity registered by a counter in the absence of a radioactive
sample.

back mutation an alternative term for reverse mutation.

back scattering an alternative term for backward scattering.

back titration an indirect titration procedure in which a measured
excess of the reagent is added and the amount remaining after reac-
tion with the analyte is titrated back to an end-point, the propor-
tion consumed in the reaction being obtained by difference.

backward scattering or back scattering any scattering of radiation
in a direction towards the source of the incident radiation.

back-wash or back-flush to pass a fluid through a chromatographic
column in the direction opposite to that of the eluent flow. It is use-
ful, e.g., to relieve bed-compression and to remove entrained gas.

baclofen  y-amino-f-(p-chlorophenyl)butyric acid; 3-(amino-
methyl)-3-(4-chlorophenyl)propanoic acid; a 4-chlorophenyl deriv-
ative of y-aminobutyric acid (GABA) that acts as a selective agonist
for the GABAg receptor and inhibits the release of other neurotrans-
mitters in the central nervous system. It is used for its antispastic
(muscle-relaxing) effects.

NH,

COOH

Cl

bactenecin any of several highly cationic polypeptides, originally
isolated from bovine neutrophil granules, but also found in sheep,
that exert, in vitro, a potent antimicrobial activity, possibly owing
to inhibition of respiratory chain function.

bacteremia or (esp. Brit.) bacteraemia the presence of live bacteria
in the blood.

bacteria plural of bacterium.

Bacteria one of three superkingdoms (domains) of cellular organ-
isms, the others being Archaea and Eukarya. Bacteria are unicellu-
lar and anucleate i.e. prokaryotes. They embrace a great diversity of
forms, major divisions including the Cyanobacteria, Proteobacteria
(which includes Gram-negative bacteria), and Gram-positive bac-
teria.

bacterial conjugation the process whereby genetic material is
transferred from one bacterial cell (the donor) to another (the recip-
ient). Material is usually transferred via a tubelike pilus, which ex-
tends from the donor cell to the recipient cell. The terms ‘donor’
and ‘recipient’ are preferred to ‘male’ and ‘female’ since the latter
refer only to the presence or absence of F plasmid.

bacterial histone see H-NS.

bacterial/permeability-increasing protein see BPI protein.

bacterial photosynthetic reaction centre sec photosynthetic re-
action centre.

bacterial porin see porin.

bacterial recombinant see transconjugant.

bacterial virus see bacteriophage.

bactericide or bacteriocide any agent (biological, chemical, or phys-
ical) that destroys bacteria. —bactericidal or bacteriocidal adj.

bactericidin or bacteriocidin or bacteriolysin any antibody that,
with complement, kills bacteria against which it is active.

bacteriochlorophyll any of the chlorophylls of photosynthetic bac-
teria. They differ structurally from the chlorophylls of higher
plants. Bacteriochlorophylls a to g are known. Bacteriochloro-
phylls @ and b are the best known, being the photosynthetic pig-
ments of purple bacteria. Their purple colour results from the fact
that they are reduced in both rings B and D, and thus may be re-
garded as tetrahydropyrroles. Tetrapyrrole carbon atoms and car-
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bon rings are numbered according to the Fischer and TUPAC sys-
tems as indicated below. The structure of bacteriochlorophyll a is
shown. Bacteriochlorophyll » has =CH-CHj; in place of the ethyl
group on ring B of bacteriochlorophyll a. In some bacteriochloro-
phylls @ the phytyl group may be replaced by a geranylgeranyl
group. Bacteriochlorophylls ¢, d, and e are antenna pigments of
Chlorobiaceae, located in chlorobium vesicles (a core structure is
shown). These are dihydropyrrole structures, being reduced in ring
D only. The esterifying alcohol is farnesol. In these bacteriochloro-
phylls, the side chain Ry (see core structure) on ring B varies, being
ethyl, n-propyl, or isobutyl (in bacteriochlorophyll d neopentyl is
also possible). On ring C the side chain R, is ethyl (in bacteri-
ochlorophyll d methyl is also possible). R; is methyl in bacteri-
ochlorophylls ¢ and ¢, and H in bacteriochlorophyll d.

Farnesyl O
tetrapyrrole carbon numbering Fischer system

Farnesyl O

bacteriochlorophyll ¢, d, e core structure

Farnesyl O

tetrapyrrole carbon numbering IUPAC system

plantarum; this is a channel-forming peptide dimer of o and B
chains; the amino-acid sequence of the 8 chain is:

AYSLOQMGATAIKQVKKLFKKWGW

the o chain lacks the N-terminal A. —bacteriocinogenic adj.

bacteriocinogenic factor any plasmid that carries genetic infor-
mation for the production of a bacteriocin. Generally only a small
proportion of cells containing the factor actually produce bacteri-
ocin. See also col plasmid.

bacterioferritin abbr: BFR; other names: cytochrome b; or cy-
tochrome bss;, an iron-storage protein comprising 24 identical sub-
units that pack to form a symmetrical, near-spherical shell, sur-
rounding an ~8 nm central cavity. There is close structural
similarity between BFR and the iron-storage ferritin found in eu-
karyotes and bacteria. BFRs store large quantities of iron within
their hollow interior (13-20% w/w of iron), in the form of a hy-
drated ferric oxide mineral containing variable amounts of phos-
phate anion.

bacteriology the branch of science that deals with the study of bac-
teria.

bacteriolysin an alternative term for bactericidin.

bacteriolysis the lysis of bacteria. —bacteriolytic adj.

bacteriophaeophytin a variant spelling of bacteriopheophytin.

bacteriophage or phage or bacterial virus any virus that can infect

CHs

CH3

bacteriochlorophyll a

bacteriocide a variant spelling of bactericide.

bacteriocidin a variant spelling of bactericidin.

bacteriocin any of a heterogeneous group of polypeptide antibiot-
ics that are secreted by certain bacterial strains, and are able to kill
cells of other susceptible (frequently related) strains after adsorp-
tion at specific receptors on the cell surface. They include the col-

icins, and their mechanisms of action vary. Examples: colicin El
from Escherichia coli; this is a channel-forming transmembrane
protein that results in membrane depolarization; colicin E3 from E.
coli; this is an rRNA ribonuclease; plantaricin A from Lactobacillus
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and multiply in a bacterium. Phages parasitize almost every group
of prokaryotes. Commonly they consist of a core of nucleic acid en-
closed within a protein coat, the capsid; additional components,
e.g. lipid, occur in some phages. Depending on the type of phage,
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the nucleic acid may be either DNA (single-stranded or double-
stranded) or RNA (single-stranded), and may be either linear or
circular. Phages may be filamentous, polyhedral, or polyhedral and
tailed; the tubular tails, to which one or more tubular tail fibres are
attached in certain circumstances, are involved in attachment of the
phages to the bacterial surface and for the injection of the DNA
into the host cells. The smallest phages, e.g. X174, are =25 nm in
diameter, whereas tailed polyhedral phages, such as the T-even
phages, are 200-250 nm long, while filamentous phages measure
roughly 800 nm x 5 nm. In general, a given bacteriophage can infect
only one particular species, or strain, or group of closely related
strains, though a given strain may be susceptible to infection by a
number of different phages. Bacteriophages can bring about trans-
duction (def. 1) between bacterial cells. Compare cyanophage. See
also (bacterio)phage conversion, lysogeny, phage induction, phage typing,
prophage, temperate phage, virulent phage.

(bacterio)phage conversion or prophage-mediated conversion or
lysogenic conversion the introduction of new properties to a host
bacterium by the genome of an infecting lysogenic prophage. Such
properties may include resistance to lysis by related phages,
changes in antigenic constitution, or the appearance of toxigenicity.

bacteriophage vector see cloning vector.

bacteriopheophytin or (esp. Brit.) bacteriophaeophytin a bacteri-
ochlorophyll in which Mg?* is replaced by 2 H*.

bacteriorhodopsin a retinal-containing protein, resembling animal
rhodopsin, formed by Halobacterium halobium and other halophilic
archaebacteria, and inserted into patches of purple membrane in the
cell surface. The purple membranes serve as light-operated proton
pumps to translocate protons from the inside to the outside of the
cells. The mature protein is a 7TM protein of known 3-D structure;
until the structure of bovine rhodopsin was determined, this pro-
vided a model for the architecture of opsin and related G protein-
coupled receptors in eukaryotic cells.

bacteriostatic or bacteristatic describing a drug, antibiotic, or
other agent that inhibits the growth and multiplication of bacteria.
Compare bactericide. —bacteriostasis 7.

bacterium (pl. bacteria) any of a vast and ubiquitous group of
prokaryotic microorganisms that exist as single cells or in clusters
or aggregates of single cells. Most authorities now place them in the
exclusively prokaryotic kingdom Monera, along with the cyanobac-
teria (blue-green algae). The majority of bacteria possess a rigid cell
wall; those lacking this feature are termed Archaea. Bacteria, Ar-
chaea, and Eukarya constitute the three primary Kingdoms (do-
mains). —bacterial adj.

Bacteroides a genus of Gram-negative anaerobic rodlike bacteria.
Mostly nonmotile, they are commonly present in the alimentary
and urogenital tracts of mammals and may behave as opportunistic
pathogens.

bactoprenol an alternative name for undecaprenol.

Bactrim sce sulfamethoxazole.

baculovirus any of a group of DNA viruses that are known to mul-
tiply only in invertebrates and are now classified in the family Bac-
uloviridae. Their genome consists of double-stranded circular
DNA of 58-100 MDa. Because of their host range they have poten-
tial as pest-control agents. Baculovirus vectors are valuable as a
means of expressing certain animal proteins (see expression system).

BAF abbr. for B-cell activating factor (see interleukin 1).

bafilomycin A1 an extremely hydrophilic macrolide antibiotic se-
creted by Streptomyces. It interacts with and specifically inhibits
vacuolar H* ATPases.

baicalein 5,6,7-trihydroxyflavone; a pigment (greenish-brown in di-

band

lute alkali) found in the root of Scutellaria baicalensis. It is a selec-
tive 12-lipoxygenase inhibitor. Baicalein inhibits leukotriene
biosynthesis and cellular Ca?* uptake and mobilization.

bait a hybrid protein containing the GAL4 DNA-binding domain,
used in the yeast two-hybrid system. See also bait region.

bait region a restricted region in the sequence of o,-macroglobulin
(0,M) that is cleaved by proteases in the process leading to the con-
formational changes instrumental in the protease inhibitory func-
tion of a,M. The bait region occurs in all a-macroglobulins, but
shows great variation in length and amino-acid sequence between
different a-macroglobulins. In human a,M, it covers approximately
residues 666-706. Outside the bait region, o,Ms from different
species exhibit very high sequence similarity. See also trap hypothe-
sis.

bakers’ yeast any of various strains of the yeast Saccharomyces
cerevisiae that are used in baking.

baking soda see soda.

BAL abbr. for British anti-lewisite (see dimercaprol).

balance 1 (in physiology) the relation between the intake of a par-
ticular nutrient and its excretion (or the excretion of its metabo-
lites). 2 any instrument for determining the equality in mass of two
objects (or sets of objects). In cases where one (set) is of known
mass the mass of the second (set) is thus obtained; e.g. an analytical
balance. 3 any instrument designed to measure the weight of an ob-
ject, e.g. spring balance, torsion balance.

balanced growth a type of growth such that over a time interval
(within the exponential phase) every extensive property of the
growing system increases by the same factor. Balanced growth for
an individual cell requires that each cell after division is an exact
replica of the one of the previous cycle.

balanced salt solution any solution designed to provide a normal
environment, in terms of ionic composition, pH, and osmotic pres-
sure, for cells in tissue culture.

balance study any study to determine balance (def. 1).

balata sce rubber.

BALB/c a strain of inbred white mice that readily develop experi-
mental myelomatosis.

Balbiani ring a large puff of giant chromosomes present during a
greater portion of larval development in members of the Diptera.
The structural modification of specific loci is characteristically large
and ring-shaped. [After Eduard Gérard Balbiani (1823-99), French
entomologist who reported it in 1881.]

Ball a type 2 restriction endonuclease; recognition sequence:
TGGTCCA.

BAL 31 nuclease an exonuclease from Alteromonas espejiana used
in making deletions by digestion from the ends of double-stranded
DNA. It does not cleave DNA internally.

Baltimore classification a classification of animal viruses based
on the nature of the genome and the mechanism for synthesis of
mRNA, which is always regarded as the plus strand (def. 2). There
are six classes:

Class I Viruses having a dsDNA genome that make mRNA by
asymmetric transcription. In many, different mRNA species come
from different DNA strands.

Class II Viruses having a ssDNA genome of the same polarity as
the mRNA. Some have strands of both polarities in different parti-
cles.

Class III Viruses having a dsSRNA genome that make mRNA by
asymmetric transcription. Most have multiple pieces of dsRNA,
each of which apparently contains the information for the synthesis
of a single protein.

Class IV Viruses having an ssRNA genome that make mRNA of
base sequence identical to the genomic RNA.

Class V Viruses having an ssSRNA genome that make mRNA with a
base sequence complementary to the genomic RNA.

Class VI Retroviruses having an ssSRNA genome and a DNA inter-
mediate in their growth. [After David Baltimore (1938-), US mi-
crobiologist and molecular biologist.]

BamHI a type 2 restriction endonuclease; recognition sequence:
GTGATCC. The M. BamHI modification site is C5.

band 1 an absorption band in an electromagnetic spectrum. 2 a zone of
(macro)molecules such as that obtained in density-gradient cen-
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band centrifugation

trifugation, zone electrophoresis, isoelectric focusing, chromatogra-
phy, or other similar method. 3 any of the zones readily distinguish-
able by microscopy in a sarcomere of a muscle. 4 the specific associ-
ation of a large number of chromomeres at the same level in
somatically paired polytenic giant chromosomes of members of the
Diptera. See also cytochrome absorption bands.

band centrifugation see isopycnic centrifugation.

band compression inadequate separation of the bands on a gel
electrophoretogram, especially in DNA sequencing gels. It results
in poor resolution and difficulties in interpretation.

band electrophoresis an alternative name for zone electrophoresis.

banding the formation of distinct bands or zones in density-gradient
centrifugation, column chromatography, or other separation tech-
niques.

banding density the density of the suspending medium at which a
particular type of particle, e.g. a cell organelle, forms a band during
centrifugation in a specified density gradient.

band intensity (in NMR spectrometry) the area under the band be-
tween the signal trace and the baseline. See nuclear magnetic reso-
nance.

band-pass filter 1 an clectric circuit or other device that transmits
only frequencies within a selected band. 2 an interference filter.

band protein erythrocyte proteins are referred to as bands, num-
bered according to the position they occupy on electrophoresis gels.
Some of the more important bands are: 1 and 2, o and [ spectrin; 3,
an anion channel protein; 4.1, always referred to as such, involved
in spectrin junctions; 5, actin.

band 3 protein an alternative name for anion channel protein.

band width (in NMR spectrometry) the distance between the sides
of the band at half the band height of a reasonably smooth and
symmetrical band. See nuclear magnetic r .

Bangasome or Bangosome (colloquially) an alternative name for li-
posome. [After its inventor, Alec Douglas Bangham (1921 ), British
biophysicist and medical scientist.]

Banll a type 2 restriction endonuclease; recognition sequence:
G[AG]GC[TC]TC. HgilIl is an isoschizomer.

Bantu siderosis see iron overload.

BAPTA [,2-bis(o-aminophenoxy)ethane-N,N,N’,N'-tetraacetate; a
Ca?* chelator exhibiting a 10°-fold greater affinity (110 nM) than
for Mg?*. Its UV absorption maximum is at 254 nm which, after
Ca?* is bound, shifts to 279 nm, a property that can be exploited in
its use as an indicator of intracellular Ca?* concentration. Its esteri-
fied form can enter cells where it is hydrolysed to BAPTA.

HOOC

N
O/\/O

o

HOOC COOH

COOH

bar a unit of pressure temporarily approved for use with SI units. 1
bar = 10° Pa = 10° Nm 2,

barbed end see plus end.

barbital or barbitone 5,5-diethylbarbituric acid; 5-diethylmalony-
lurea; 5,5-diethyl-2,4,6(1H,3 H,5 H)-pyrimidinetrione; a long-acting
depressant of the central nervous system, widely used as a buffer
substance; pK, = 7.98 (25°C), 8.06 (20°C). One proprietary name:
Veronal.

barbiturate 1 the tautomeric anion derived from barbituric acid
(malonylurea; 2,4,6(1H,3H,5H)-pyrimidinetrione). 2 any mixture
of free barbituric acid and its anion. 3 any salt of barbituric acid. 4
any of various pharmacologically active derivatives of barbituric
acid, including barbitone, pentobarbitone, phenobarbitone, and
thiopentone. Barbiturates are potent CNS depressants that potenti-
ate the actions of GABA by binding to the GABA, receptor. Pento-
barbitone and thiopentone are used to induce anesthesia.
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basal body

Barcroft apparatus or Barcroft respirometer a differential
respirometer for studying gas exchange of cells, tissue slices, or tis-
sue homogenates, now rarely used. It is a closed system comprising
two flasks of equal volume connected by a U-shaped manometer
(the Barcroft manometer). In operation, both flasks contain the
same volumes of liquid and gas; one, the reaction flask, contains the
cells or tissue; the other, the compensation flask, is free from cells or
tissue and serves to compensate for changes in temperature and
barometric pressure during the course of an experiment. The
respirometers are arranged so that they may be shaken with the
flasks in a constant-temperature bath. The reading of the apparatus
is the difference between the levels of the manometer fluid in the
two sides of the manometer. [After Joseph Barcroft (1872-1947),
British physiologist, who described it in 1908.]

BARD1 abbr. for BRCAI-associated ring domain protein; a protein
homologous with BRCAT in its N- and C-terminal regions. It inter-
acts with the RING finger of BRCA! and is localized with BRCAI
in the nucleus during the S phase of the cell cycle.

Barfoed’s reagent a solution containing cupric acetate in dilute
acetic acid that is reduced when heated with monosaccharides but
not with disaccharides or oligosaccharides. [After Christen Thom-
sen Barfoed (1815-99), Swedish physician.]

barn symbol: b; a unit of area temporarily accepted for use with the
SI. It is equal to 102 m?. It is used as a unit of atomic nuclear cross
section.

barnase or ribonuclease BA a small extracellular endoribonuclease
from Bacillus amyloliquefaciens. Its action involves formation of a
2":3-cyclic phosphate (see ribonuclease). It has been studied as a
model for protein folding. The sequence and 3-D structure are
known.

baroceptor « variant spelling of baroreceptor.

barometer an instrument for measuring the pressure of the atmos-
phere.

barometric pressure the pressure exerted by the atmosphere at a
given place and time. It is often expressed in terms of the supported
height of a column of mercury, usually measured in millimetres.
The SI unit is the pascal. Other non-SI units frequently used in ad-
dition to the millimetre of mercury are the atmosphere, the bar, and the
torr.

baroreceptor or baroceptor any physiological receptor that is sensi-
tive to changes in pressure, especially the sensory nerve endings in
the carotid sinus that set off nerve impulses in response to alter-
ations in blood pressure at that point.

Barr body see sex chromatin. [After Murray Barr (1908-1995), Cana-
dian anatomist.]

barrel sec beta-barrel.

barrier an extracellular protein, probably a protease, excreted by
yeast cells of mating type a. Its role may be to act as an antagonist
of the o-type mating pheromone, and to establish optimal
pheromone concentration for conjugation.

Barth syndrome or 3-methylglutaconic aciduria type II an X-linked
mitochondrial myopathy with cardiomyopathy, growth retarda-
tion, and leukopenia. There may also be 3-methylglutaconic
aciduria but with normal 3-methylglutaconyl-CoA hydratase activ-
ity. There is marked decrease in tetralinoleylcardiolipin in skeletal
and cardiac muscle and in platelets. It is caused by mutations in the
gene for tafazzin.

barwin a barley seed protein (possibly a lectin) involved in defence
mechanisms. It is closely related to the C-terminal domain of pro-
teins encoded by wound-induced plant genes. It gives its name to a
family of such proteins.

basal 1 at, of, or being a base (def. 4). 2 at, of, or being the minimum
level for maintaining the normal or essential functioning of an or-
ganism.

basal body 1 (in prokaryotes) a structure that apparently attaches
the flagellum (def. 1) to the cell envelope. The proximal end of the
flagellum, the hook, appears curved and thickened and leads into
the basal body, which consists of parallel ring-shaped structures,
arranged around a rod-shaped core. The rings of the basal body
make contact with the layers of the cell envelope. 2 (in eukaryotes)
a structure at the base of a cilium consisting of spherical granules or
short rods arranged in rows below the cell surface. Electron micro-
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scopically they are cylindrical bodies, 300-500 nm long and
120-150 nm in diameter, open at one or both ends. They consist of
nine sets of triplet microtubules, each triplet containing one com-
plete microtubule fused to two incomplete microtubules.

basal granule an alternative term for basal body (esp. in ciliated epi-
thelium).

basal lamina a thin sheet of proteoglycans and glycoproteins, espe-
cially laminin, secreted by cells as an extracellular matrix, forming a
region between the cells and adjacent connective tissue. The basal
lamina has important functions in the organization of tissues in-
cluding an influence on cell polarity, cell differentiation, and cell
migration. The basal lamina is subdivided into the lamina lucida (an
electron-lucent region) immediately adjacent to the cell layer, and
the lamina densa (an electron-dense region) external to it. Fre-
quently there is a further outermost layer, the lamina reticularis,
containing collagen fibrils. The three laminae are often collectively
referred to as the hasement membrane.

basal medium any culture medium that will support the growth of
nutritionally undemanding chemoorganotrophs.

basal metabolic rate abbr.. BMR; the rate of energy metabolism
of an animal at rest but not asleep. It is measured with the animal in
a ‘comfortable’ ambient temperature, and in the postabsorptive
state, at least 12 hours after taking food. It may be determined from
the oxygen consumption and carbon dioxide (and urinary nitrogen)
excretion, or from the heat production of the animal.

basal metabolism the minimum amount of energy required to
maintain life. See basal metabolic rate.

base 1 (in chemistry) a a Bransted—Lowry base. b a Lewis base. See also
acid (def. 2). 2 (in molecular biology) any purine or pyrimidine that
occurs as a component residue in polynucleotides or nucleic acids.
Purines and pyrimidines are nitrogen bases, hence the terminology. 3
a unit of length of a polynucleotide or nucleic acid, equal to one nu-
cleotide residue. Large molecules are usually measured in kilobases
(10% bases; symbol: kb) or megabases (10 bases; symbol: Mb). See
also nitrogenous base. 4 (in mathematics) a the number of units in a
system of counting that is equivalent to one unit in the next higher
counting place. b the number that when raised to a specified power,
its exponent, has a logarithm equal to the specified power. 5 the bot-
tom or supporting part of anything; the point of attachment of an
organ or part to an organism.

base analogue or (esp. US) base analog any unnatural purine or
pyrimidine base that can be incorporated in vivo into DNA but
that, because of its different properties, causes altered base-pairing
during incorporation or in subsequent DNA replication. Thus 5-
bromouracil, an analogue of thymine, pairs with guanine thereby
causing transitions of A-T — G-C. Similarly, 2-aminopurine, an
analogue of adenine, pairs with cytosine thereby causing transitions
of A-T — G-C. Some base analogues have been used as anticancer
and antivirus agents.

base calling the automated reading of DNA-sequencing gels using
a scanner and appropriate software.

base composition the relative amounts of the various purines and
pyrimidines occurring in a specimen of polynucleotide or nucleic
acid. It is often expressed as moles percent.

base excision repair see excision repair.

baseline an imaginary line or a standard or reference value, etc. by
means of which measurements may be compared, especially the
zero line in the tracing of a chromatogram, spectrum, ultracen-
trifuge pattern, etc.

basement membrane a thin layer of dense material found in vari-
ous animal tissues interposed between the cells and adjacent con-
nective tissue. It consists of the basal lamina, composed mainly of a
tightly cross-linked meshwork of type IV collagen molecules inter-
woven with a laminin network, to which it is bound by entactin mol-
ecules. The collagen molecules are glycosylated, made up of largely
triple-helical combinations of a chains, which may be of six types:
a-1(IV) to a-6(IV). There is also an associated layer of reticulin fi-
bres. Occurring in, e.g., capillary linings, kidney tubules, lung alve-
oli, and renal glomeruli, basement membrane has a supportive
function in some tissues and may also act as a passive selective filter
for substances diffusing in or out of the cells; e.g. in renal glomeruli
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it retains protein molecules. It gives a strong periodic acid—Schiff
reaction. See Alport syndrome.

base pair symbol: bp; any of the possible pairings between two bases
in opposing strands of double-stranded DNA or RNA molecules.
Adenine forms a base pair with thymine (in DNA) or uracil (in
RNA) and guanine with cytosine, hence the number of adenine
residues equals the number of thymine (and/or uracil) residues
while the number of guanine residues equals that of the cytosine
residues. See also Chargaff's rules. —base-pair vb.; base-pairing 7.

base-pair ratio sce Chargaff's rules.

base sequence the sequential order of nucleotide residues in a
polynucleotide or nucleic acid molecule.

base stacking the arrangement of base pairs in parallel planes, at
an angle to the helix axis, in the interior of a helical double-stranded
polynucleotide or nucleic acid molecule.

base triplet any sequence of three bases in a nucleic acid that codes
for an amino acid, or some other signal, in protein synthesis. Com-
pare anticodon; codon.

basic 1 of, relating to, containing, or characteristic of a base (def. 1).
Compare acidic (def. 1). 2 having an alkaline reaction; of or relating
to an aqueous solution having a pH value >7.0. Compare acidic
(def. 2).

basic amino acid any amino acid possessing a net positive charge
at neutral pH.

basic azo-dye binding protein abbr.. B-ABP; a 45 kDa
(Sephadex) protein, isolated from the soluble cell supernatant frac-
tion from livers of rats given 4-dimethylaminoazobenzene. It was
later named ligandin.

basic dissociation constant or basicity constant symbol: Ky; the
thermodynamic dissociation constant for the dissociation of a base
(def. 1, 2). For a dilute solution of a weak base, B, dissociating in
water according to the equilibrium:

BOH = B*+ OH, K, = CZB+ X doy ! agon
where « is the activity of the species designated by the subscripts.
The activity of the water has been omitted from the equation since
it may be taken as unity in dilute aqueous solution. Kj, is a measure
of the strength of a base, i.e. of its ability to accept hydrons from
water (compare acid dissociation constant; see also pK'). The concept
is no longer used since the conjugate acid, B*, may be considered as
an acid and an acid dissociation constant, K, for it defined. Also,
in aqueous solutions
K, x Ky = [H']JOH] = K,

where K, is the ion product of water, whence K}, may be calculated
from K, or vice versa.

basic dye or basic stain any cationic dye that binds to, and hence
stains, anionic macromolecules or other materials.

basic salt any salt containing hydroxyl or oxide groups in partial re-
placement of, or in addition to, ions or groups derived from an
acid, e.g. basic lead acetate, (CH;COO),Pb*Pb(OH),.

basic stain an alternative term for basic dye.

basic zipper see bZIP.

basolateral surface the surface of an epithelial cell that adjoins
underlying tissue. Compare apical surface.

basonuclin a zinc finger nuclear protein of epidermis, likely to be a
transcription factor specific for squamous epithelium and its ker-
atinocytes prior to terminal differentiation. It is present mainly in
the nuclei of the basal cell layer.

basophil or basophil(ic) leukocyte a polymorphonuclear phagocytic
leucocyte of the myeloid series that is distinguished by the presence
of coarse cytoplasmic granules that stain with basic dyes. The gran-
ules are believed to contain histamine, heparin, and other vasoac-
tive amines. Basophils are closely related to mast cells and constitute
<0.5% of blood leukocytes.

basophilia 1 the property of being basophilic. 2 an increase in the
number of basophils circulating in the blood.

basophilic staining readily with basic dyes.

basotropic seeking a basic environment; a term used especially in
connection with protein kinases that have a requirement for basic
residues near the target residue. Compare acidotropic.

bAT abbr. for basic amino acid transporter. See cystinuria.



batch

batch a quantity of material produced or processed in one operation
on a single occasion, as opposed to a continuous operation; hence
batch adsorption, batch culture, etc.

batch elution a method of column chromatography in which con-
ditions are chosen to ensure complete retention of the material
under investigation, using the minimal amount of stationary phase,
followed by elution with a solvent or buffer that ensures complete
and rapid removal in the minimal possible volume.

batch process (in biotechnology) a process in which a bio-reactor
is loaded with substrates inoculated with microorganisms or en-
zymes and allowed to run to completion, usually without removing
biomass and products during the process.

bathochromic (in absorption spectroscopy) describing a shift of an
absorption band in the direction of longer wavelengths. Compare
hypsochromic.

batrachotoxin a steroidal alkaloid neurotoxin from the skin of
Colombian arrow-poison frogs of genus Phyllobates. It is the most
potent known venom. It binds specifically to the voltage-gated
sodium channel and renders the membrane permeable to sodium
ions. Compare tetrodotoxin, which reverses its depolarizing effect.

H3C,

batroxobin see venombin.

battenin a protein of unknown function occurring in the mem-
branes of lysosomes, mitochondria, nuclei, and synaptic vesicles. It
consists of 438 amino acids, and is considered to contain 5-7 trans-
membrane segments. Some 20 mutations in the battenin locus at
16p12 are associated with Batten’s disease (juvenile neuronal ceroid
lipofuscinosis), an autosomal recessive neurodegenerative disease
of childhood. This is characterized by the accumulation in lyso-
somes of storage bodies whose principal constituent is subunit ¢ of
mitochondrial ATPase. See H*-transporting ATP synthase.

Batten’s disease see H*-transporting ATP synthase.

batyl alcohol 1-O-octadecyl-sn-glycerol; 3-octadecyloxy-1,2-
propanediol; a hydrolysis product of ether lipids.

Bayesian statistics a statistical approach for estimating the prob-
ability of an observation given some prior knowledge or expecta-
tion. Bayesian statistics are often applied to the analysis of microar-
ray data, phylogenetic tree data, evolutionary parameters, and so
on, where they are used to estimate the likelihood (posterior proba-
bility) of a model being true given a particular data set, by estimat-
ing the probability of obtaining the data set if the model were true.
[After Thomas Bayes (1702-61), English mathematician.]

bay region a concave exterior region, bordered by three phenyl
rings, of a polycyclic aromatic hydrocarbon when an angularly
fused terminal benzo-ring is present. For example, the sterically
hindered area between carbon atoms 4 and 5 of phenanthrene, be-
tween carbon atoms 1 and 12 of benz[a]anthracene, or between car-
bon atoms 10 and 11 of benzo[a]pyrene. It has been suggested that
dihydrodiol epoxides in the bay region of such compounds may be
responsible for their mutagenicity and carcinogenicity. See also A
region, B region, K region, L region.

Bbel a type 2 restriction endonuclease; recognition sequence:
GGCGCTC. Narl is an isoschizomer.

BCAA abbr. for branched-chain amino acid.

B cell 1 or (formerly) beta cell the principal cell (60-80%) of the
islets of Langerhans of the pancreas. It produces, stores (as B gran-
ules), and secretes the hormone insulin. 2 an alternative name for B
lymphocyte.
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Be

B-cell activation factor abbr.: BAF; an alternative term for inter-
leukin 1.

B-cell antigen receptor complex a complex consisting of mem-
brane immunoglobulin associated non-covalently with two proteins
known as mb-1 (other names: 1go, CD79a) and B29 (other names:
IgB, CD79b) that binds antigen and initiates B-cell transformation.
mb-1 and B29 are often designated o and B respectively, and the
complex consists of Ig(ap),. Signalling occurs by activation of tyro-
sine kinases of the Src family (lyn, blk, fyn, or Ick). a and B are
themselves phosphorylated on activation. All five immunoglobulin
isotypes (IgG, IgM, IgD, IgA, IgE) bind two o/p heterodimers and
use a similar signalling pathway, but the glucosylation of the a
chain differs according to the isotype with which it associates.

B-cell differentiation factor abbr.. BDF; an alternative term for
interleukin 1.

BCG abbr. for bacille Calmette—Guérin; the bacillus from which is
made a vaccine composed of live bovine-strain tubercle bacilli, My-
cobacterium bovis, attenuated by long cultivation on a potato—glyc-
erol-bile medium. [After Léon Charles Albert Calmette (1863—
1933), French physician and bacteriologist, and Camille Guérin
(1872-1961), French veterinary surgeon and bacteriologist, who de-
scribed its preparation in 1908.]

B chromosome any of a heterogeneous group of accessory, extra,
or supernumerary chromosomes found in many species of animals
and plants. They differ from normal, or A chromosomes, by being
usually smaller and frequently heterochromatic and telocentric,
without great effect on the phenotype of their carriers. Both their
numbers and their meiotic and mitotic behaviour are highly vari-
able.

BCIP abbr. for 5-bromo-4-chloro-3-indolyl phosphate; a substrate
for alkaline phosphatase. The soluble colourless 5-bromo-4-chloro-
3-indolyl group is oxidized to give a purple-blue insoluble product.
Redox coupling to the reduction of nitroblue tetrazolium (NBT) in-
creases the sensitivity of detection.
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BCKDH abbr. for branched-chain e-keto acid dehydrogenase.

Bel a family of proteins that form pores in nuclear, endoplasmic
reticulum, and outer mitochondrial membranes. Some members are
antiapoptotic (e.g. Bcl-2, Bel-XL) while others are proapoptotic.
The structure of Bel-XL is similar to that of the secreted bacterial
pore-forming protein colicin. See BCL.

BCL any of several genes associated with B-cell leukemia and lym-
phoma. BCLI is identical to the gene for human eyclin D1; its prod-
uct activates p34“? kinase and is phosphorylated in G, of the cell
cycle. BCL2 is a protooncogene encoding a protein (locus at 18q21)
that is localized to nuclear, endoplasmic reticulum, and outer mito-
chondrial membranes, and prolongs survival of hematopoietic cells;
its product is able to block apoptesis, and if overexpressed with Myc
counteracts the oncogenic action of Myc. Translocation of the en-
hancer region of the gene for Ig heavy chain constant region
from14q32.33 to the BCL locus is associated with B-cell leukemias
and lymphomas. BCL2 proteins contain four homology regions
each =18 residues long. BCL3 encodes a probable transcription fac-
tor of the I-xB family.

Bcnl a type 2 restriction endonuclease; recognition sequence:
CCT[CG]GG. Caull is an isoschizomer.

BCR abbr. for breakpoint cluster region, a human gene (locus at
22q11.21) for a 160 kDa member of the family of protein
serine/threonine kinases, widely expressed in human hematopoietic
and other cell lines. See also abl, Philadelphia chromosome.

BDF abbr. for B-cell differentiation factor interleukin (see interleukin).

B-DNA abbr. for B form of DNA.

BDNF abbr. for brain-derived neurotrophic factor.

Be symbol for beryllium.



Becker muscular dystrophy

Becker muscular dystrophy a mild form of Duchenne muscular
dystrophy in which muscle dystrophin is reduced in amount or al-
tered in structure by point mutations in the gene at Xp21.2. [After
Peter Emil Becker (1908-2000), German geneticist.]

Beckmann thermometer a sensitive mercury-in-glass thermome-
ter used for measuring small differences or changes of temperature.
[After Ernst Otto Beckmann (1853-1923), German chemist.]

becquerel symbol: Bq; the SI derived unit of (radioactive) activity
(def. 2) of a radionuclide; it corresponds to one nuclear transforma-
tion per second; i.e. 1 Bq = 1 disintegration s!. See also curie: 1 Ci =
3.7x 10'"Bq or 1 Bq = 2.70 x 10! Ci. [After Antoine Henri Bec-
querel (1852-1908), French physicist.]

bed volume in column chromatography, the total volume of ma-
terial, both solid and liquid, in the column; i.e. the volume of the
support particles plus the void volume. It is synonymous with celumn
volume for a packed column.

Beer-Lambert law or Beer—Lambert—Bouguer law or Lambert-Beer
law a combination of Beer's law (def. 1) and Lambert's law; put into
modern terms, it states that the absorbance, 4, of a beam of colli-
mated monochromatic radiation in a homogeneous isotropic
medium is proportional to the absorption pathlength, 7, and to the
amount-of-substance concentration, ¢, (or, in the gas phase, to the
pressure) of the absorbing species. The law may be expressed by the
relations

A=1g(DJP)=eclor ®=dy=10+¢<

where @, and @ are respectively the spectral powers of the incident
and transmitted radiation beams, and the proportionality constant,
&, is the molar (decadic) absorption coefficient — see absorption coef-
ficient.

Beer’s law 1 or (sometimes) Bouguer-Beer law; a physical law ex-
tending Bouger's law to solutions: it states that when light passes
through a given thickness of an absorbing solution of concentration
¢, the intensity of the transmitted light, 7., decreases exponentially
as c increases linearly. It may be expressed as I, = I, e %, where I
is the intensity of the incident light and k is a constant. The law ap-
plies in practice only to monochromatic light (or other electromag-
netic radiation) and when factors such as reflection or scattering are
negligible or can be corrected for. See also Beer-Lambert law. 2 name
commonly but incorrectly applied to Beer-Lambert law [After Au-
gust Beer (1825-63), German physicist who formulated it in 1857.]

beet sugar an alternative name for sucrose when this has been ex-
tracted from sugar beet.

Beh symbol for the behenoyl group.

behenoyl  symbol: Beh; trivial name  for  docosanoyl,
CH;-[{CH,]5—CO-, the acyl group derived from the aliphatic acid
behenic acid (= docosanoic acid), which occurs naturally in animal
tissues and most seed fats.

bek a gene related to that for the fibroblast growth factor (FGF) recep-
tor. Named after bacterial expressed kinase, it encodes a plasma
membrane protein tyrosine kinase of class IV with an insert in the
kinase region that binds FGFA with high affinity.

Bence-Jones protein any of a group of myeloma proteins, occurring
in the urine of patients with multiple myelomatosis and related con-
ditions, that precipitate on heating the urine to 60 °C, but redissolve
at higher temperatures. They consist of light chains of immunoglobu-
lins synthesized by the myeloma cells. [After Henry Bence-Jones
(1813-73), English physician who described them in 1847.]

Benedict’s solution a reagent used to test for the presence of glu-
cose and other reducing sugars. When heated with reducing sugars
it is reduced and a red precipitate of cuprous oxide is formed. There
are separate formulations for qualitative and quantitative analysis.
[After Stanley Rossiter Benedict (1884-1936), US biochemist.]

benign describing a neoplasm that is harmless, localized, and non-
metastasizing, although it may physically impede the function of a
nerve or muscle.

bentonite a colloidal, native hydrated aluminium silicate clay con-
sisting principally of montmorillonite, a complex aluminosilicate,
Al,04°4S10,°H,0, which has marked adsorptive properties. It is
used as an inhibitor of nucleases and also in the bentonite floccula-
tion test, a passive agglutination test in which antigen-coated ben-
tonite particles are used to detect specific antibody.
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benzyloxycarbonyl

benzidine trivial name for 4,4’-diaminobiphenyl, a substance that is
carcinogenic for humans. It was formerly used in a highly sensitive
test for the presence of blood, giving a green or blue colour in acetic
acid solution on addition of hydrogen peroxide. Another former
application was in the chromogenic assay of peroxidases. In view of
the carcinogenicity, it has been replaced by 2,7-diaminofluorene and
other compounds.

benzo+ or (sometimes before a vowel) benz+ comb. form 1 denoting
the fusion of a benzene ring to a cyclic organic molecule. 2 indicat-
ing derivation from benzene or benzoic acid; compare phenyl.

benzoate 1,2-dioxygenase EC 1.14.12.10; systematic name: ben-
zoate, NADH:oxygen oxidoreductase (1,2-hydroxylating, decar-
boxylating); other name: benzoate hydroxylase. A bacterial dioxy-
genase that is involved in the utilization of aromatic compounds. It
catalyses a reaction between benzoate, NADH, and dioxygen to
form catechol, CO,, and NAD". Iron is a cofactor. In Acinetobacter
calcoaceticus the enzyme comprises three subunits, two of which, o
and B, represent the hydroxylase, while the third, v, is an electron-
transport flavoprotein. The B subunit is probably involved in sub-
strate specificity, and the y subunit is similar to ferredoxin reduc-
tase with 2Fe-2S motifs.

benzodiazepine abbr.. BZ; 1 2H-1,4-benzodiazepine; a bicyclic
compound consisting of a benzene ring fused to a seven-membered
partially unsaturated ring containing two nitrogen atoms. 2 any
member of a large class of pharmacologically active substances
containing the benzodiazepine ring system. They are CNS depres-
sants of low toxicity, having sedative and anxiolytic effects. A num-
ber are useful therapeutically; one of the most widely used is di-
azepam (one proprietary name: Valium). Specific high-affinity
benzodiazepine binding sites are present in the CNS. They have been
classified as BZ,, primarily associated with anxiolytic effects, and
BZ,. It has been suggested that the effects of benzodiazepines are
mediated through enhancement of the inhibitory action of GABA
on the brain, and they are known to modulate the effects of GABA
at GABA, receptors. Cloning studies of the GABA, receptor sub-
units have indicated that the y subunit confers benzodiazepine sen-
sitivity, and that the combination of different subunit types affects
the receptor specificity, the presence of a1 subunits in the complex
conferring BZ; pharmacology.

1H form

benzodiazepine inverse agonist a drug or other compound that
binds to benzodiazepine receptors but has effects that are the oppo-
site of those produced by a benzodiazepine agonist, i.e. it causes
anxiety and convulsions.

benzoic acid or benzene monocarboxylic acid a white crystalline
solid found naturally in plants and also used as a food preservative.
In plants it is derived metabolically from phenylalanine. It accumu-
lates (with salicylic acid), free and as a glycoside, in the immediate
vicinity of infection sites. In animals and humans it is excreted in
urine after conjugation to benzoylglycine (or hippuric acid) in the
liver.

o-benzoquinone 3,5-cyclohexadiene-1,2-dione; 1,2-benzoquinone;
o-quinone. The oxidized form of pyrocatechol.

p-benzoquinone 2,5-cyclohexadiene-1,4-dione; 1,4-benzoquinone;
(p-)quinone. The oxidized form of hydroquinone. See also quinhy-
drone.

benzoyl symbol: Bz or (preferably) PhCO; the C¢Hs—CO- group;
the acyl group derived from benzoic (= benzenecarboxylic) acid.

benzyl symbol: Bzl or (preferably) PhCH,; the C¢Hs—CH,— group;
the alkyl group derived from benzyl alcohol (= benzenemethanol).

benzyloxycarbonyl or (formerly) carbobenzoxy or carbobenzyloxy
symbol: Z or Cbz; the C¢Hs—CH,~O-CO- group, which is intro-



beriberi

duced into amino groups of peptides and proteins with reagents
such as N-(benzyloxycarbonyloxy)succinimide.

beriberi a disease due to thiamine (vitamin By) deficiency and char-
acterized by degenerative changes in the peripheral nerves, digestive
system, and heart accompanied by edema.

Berkfeld filter a (candle) filter, made of diatomaceous earth, used
to sterilize solutions. The pore size is relatively large and three
porosities are graded V, N, and W (German viel, normal, and wenig)
corresponding to coarse, normal, and fine. [After Wilhelm Berke-
feld (1836-97), German chemist and manufacturer (the owner of
the mine at Kieselguhr, where the earth was mined for production
of the filter).]

Bernal chart a means of specifying the position of a spot on an X-
ray diffraction photograph by two coordinates. [After John
Desmond Bernal (1901-71), British crystallographer who described
it in 1926.]

Bernard-Soulier syndrome see von Willebrand factor.

Bes or BES abbr. for 2-[bis(2-hydroxyethyl)amino]ethanesulfonic
acid; a Good buffer substance, pK, (20°C) = 7.15.

bestatin [(25,3R)-3-amino-2-hydroxy-4-phenylbutanoyl]-L-leucine;
an inhibitor of aminopeptidase B and leucine aminopeptidase with
a variety of pharmacological functions. It is an inhibitor of
enkephalin degradation in brain extracts, an anticarcinogenic

agent, an immunomodulating agent, and an inhibitor of
leukotriene-A4 hydrolase.
T
QCHZCH—CH—C = HCL
CH NH

3

CH,CHCH,CH—C—OH

bestrophin a protein of retinal pigment epithelium but with no
known function. It comprises 585 amino acids, and contains four
transmembrane segments. Numerous mutations of its gene locus at
11q13 are associated with Best macular dystrophy.

beta symbol: B (lower case) or B (upper case); the second letter of the
Greek alphabet. For uses see Appendix A.

beta adrenergic or 8 adrenergic see adrenergic.

beta adrenoceptor or 8 adrenoceptor see adrenoceptor.

beta barrel or B-barrel a polypeptide super-secondary structure in
which a single B-sheet folds back upon itself such that the first
strand usually hydrogen-bonds to the last; such structures are
found in both globular and membrane proteins.

beta-barrel porins members of a subclass of transport proteins of
the TC system, designated 1.B. Their secondary structure is of the
B-strand type, usually forming B-barrels. The subclass contains
nearly 40 families, including general bacterial porins, alginate ex-
port porins, raffinose porins, two-partner secretion porins, secretins
(not to be confused with the digestive hormone), and outer mem-
brane factors. See also porin.

beta bend or beta turn or B-bend or B-turn a short stretch of poly-
peptide chain that allows the main direction of the chain to change.
It consists of four amino-acid residues in which the CO group of
residue 7 is hydrogen bonded to the NH group of residue 7 + 3. See
also reverse turn.

beta blockade the process of inhibiting beta adrenoceptors with an
antagonist.

beta blocker an antagonist of beta adrenoceptors.

beta carbon atom (symbol: CPB) or C-beta the first carbon atom of
an amino acid side chain, which is attached to the polypeptide chain
via the main-chain alpha carbon atom.

beta cell or B cell (formerly) an alternative name for B cell (def. 1).

beta-cell tropin or B-cell tropin a peptide fraction obtained from
the pars intermedia of mouse pituitary that stimulates insulin secre-
tion by perfused rat pancreas or isolated pancreatic islets. It is im-
munochemically related to, but separable from, corticotropin-like in-
termediary lobe peptide.

betacellulin a potent mitogenic glycoprotein with EGF-like do-
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beta lipoprotein

mains, purified from the conditioned medium of mouse pancreatic
beta tumour cells, retinal pigment epithelial cells, and vascular
smooth muscle cells. It may play a role in the vascular complica-
tions associated with diabetes. The C-terminal region shares 50%
similarity with rat transforming growth factor o.. The precursor is a
type I membrane protein, and the mature form is a secretory protein.

beta conformation or B-conformation a stable conformation of a
polypeptide chain in which the chain is almost fully extended, but
slightly puckered; the torsion angle of N-Ca-C-N in the backbone is
about 120°, causing the side-chains of neighbouring residues to pro-
ject in opposite directions from the backbone. Adjacent polypep-
tide chains may hydrogen bond, forming a beta sheet, the axial dis-
tance between adjacent amino-acid residues being ~0.35 nm; the
chains may be either parallel (running in the same direction) or an-
tiparallel (running in opposite directions).

betacyanin see betalain.

beta decay or B decay decay of a radionuclide by the emission of a
beta particle.

beta emitter or B emitter any nuclide that emits either positive or
negative beta particles.

beta globulin or 8 globulin any of a diverse group of plasma proteins,
including lipoproteins and transferrin, that migrate slower than the
alpha globulins during electrophoresis at slightly alkaline pH values.

betaglycan a cell-surface single-pass transmembrane protein that
contains covalently bound chondroitin sulfate and heparan sulfate
chains. It acts as a coreceptor for transforming growth factor 3
(TGFp).

beta granin or 3 granin see chromogranins.

beta granule an alternative name for B granule.

beta helix or B-helix a polypeptide conformation in which a serial
linkage of B-strands, connected via loop regions, coils into a wide
helix. In a simple two-sheet B helix, each turn of helix contains two
strands and two loops. In extracellular bacterial proteases, this sim-
ple unit is repeated three times, forming a right-handed, coiled
structure comprising two adjacent three-stranded parallel B-sheets,
enclosing a hydrophobic core. A more complex B-helical structure
arises when the repeat unit is three short strands separated by loop
regions, giving rise to a helix in which three parallel B-sheets are
arranged such that two of the sheets are parallel to each other and
perpendicular to the third; this structure was first seen in pectate
lyase.

beta hemolysis or B hemolysis a type of hemolysis, characteristic of
certain strains of streptococci, in which a clear zone is formed
around the bacterial colonies when cultured on a blood agar plate.
Compare alpha hemolysis.

betaine the N-trimethyl derivative of an amino acid; the term origi-
nally denoted N-trimethylglycine, now called glycine betaine.
Glycine betaine acts as a methyl-group donor in some reactions;
see, e.g., betaine—-homocysteine S-methyltransferase.

betaine-aldehyde dehydrogenase EC 1.2.1.8; an enzyme in-
volved in the formation of betaine. It catalyses the reaction:

betaine aldehyde + NAD™ + H,O = betaine + NADH.

betaine-homocysteine S-methyltransferase EC 2.1.1.5; an en-
zyme that catalyses the reaction:

trimethylammonioacetate (glycine betaine) +
L-homocysteine = dimethylglycine + L-methionine.

beta lactoglobulin or 8 lactoglobulin the principal protein of the
whey of ruminants’ milk, in which it constitutes 50-60% of the pro-
tein content. It has an M, of ~40 000, and an isoelectric point of 5.2.
Its function is unknown, but it binds retinol, and belongs to the
family of transport proteins, known as lipocalins, that bind small
hydrophobic molecules. See also lactalbumin (def. 1).

betalain any of a group of coloured alkaloids occurring widely in
plants of the order Centrospermae. They are divided into two
groups, betacyanins and betaxanthins, and both occur in plant vac-
uoles. The former impart a red-violet colour and the latter a yellow
colour to the plant organs that contain them.

beta lipoprotein or B lipoprotein any of the plasma lipoproteins
that behave electrophoretically as beta globulins, but normally desig-
nated low-density lipoprotein. See also plasma protein.



beta oxidation

beta oxidation or B oxidation the metabolic oxidation of a long-
chain fatty acid by successive cycles of reactions during each of
which the fatty acid is shortened by a two-carbon-atom fragment
removed as acetyl coenzyme A. The name derives from the fact that
the f-carbon atom is the point of oxidation. See also beta-oxidation
system, Knoop's hypothesis.

beta-oxidation system a mitochondrial complex that carries out
the reactions of beta oxidation. It contains enzymes that fall into
the following four categories:

(1) Acyl-CoA dehydrogenases. See acyl-CoA dehydrogenase.

(2) enoyl-CoA hydratase EC 4.2.1.17; this catalyses a reaction form-
ing (3S5)-3-hydroxyacyl-CoA from trans-2(or 3)-enoyl-CoA, hy-
drating the double bond introduced by the enzymes in category 1. It
is a homohexamer and a mitochondrial matrix protein.

(3) 3-hydroxyacyl-CoA dehydrogenase EC 1.1.1.35; this catalyses
the oxidation of (35)-3-hydroxyacyl-CoA by NAD™ to 3-oxoacyl-
CoA with formation of NADH. It is a homodimer and mitochon-
drial matrix protein.

(4) 3-ketoacyl-CoA thiolase (see thiolase). This is a homotetramer
and a mitochondrial protein.

beta particle or B particle either a (negatively charged) electron or a
(positively charged) positron emitted in the transformation (def. 5) of
a radionuclide.

beta-pleated sheet or B-pleated sheet another name for beta sheet.

beta propeller a toroidal arrangement, present in some proteins,
that is made up of seven conserved repeats each of =60 residues that
form seven beta sheets around a central axis so as to resemble a pro-
peller. Each beta sheet contains four antiparallel beta strands. See
glycoprotein llb/llla.

beta radiation or B radiation an emission of beta particles.

beta receptor or B receptor see adrenoceptor.

beta sheet or B-sheet or B-pleated sheet an approximately planar
array of two or more adjacent beta strands such that hydrogen
bonds may be formed between C=0O groups of one B-strand and
NH groups of another. See also beta conformation.

beta strand or B-strand one of the two basic elements of the sec-
ondary structure adopted by a polypeptide chain of a protein (see also
alpha helix). It consists of a single chain in a beta conformation. Two
or more strands may interact to form a beta sheet.

beta structure or B-structure any part of the structure of a protein
molecule consisting of one or more B-strands.

beta turn or B turn an alternative name for beta bend.

betaxanthin sce betalain.

beticolin any of a family of eight nonpeptidic channel-forming tox-
ins produced by the fungus Cercospora beticola. The structure of
beticolin 2 is naphtho[2’,3":1,2]cyclohepta[5,6-c]xanthene-14a-
acetate. It is classified in the TC system under number 1.D.7.

B form of DNA abbr.: B-DNA or DNA-B; the molecular conforma-
tion adopted by fibres of the sodium salt of duplex DNA at high
relative humidity and in aqueous solution. It consists of a right-
handed double helix containing about ten nucleotide residues per
turn with the planes of the base pairs normal to the axis of the helix.
It is the basis of the Watson—Crick model of DNA, and is thought to re-
semble the conformation of most of the DNA in vivo. See also A
form (def. 1), C form, Z form.

B/F ratio abbr. for bound-to-free ratio (in ligand binding). A plot of
the B/F ratio versus the concentration of free ligand is known as a
Scatchard plot.

BGG abbr. for bovine gamma globulin; the component of bovine
serum represented by fraction II of a Cohn fractionation.

Bgl1 a type 2 restriction endonuclease; recognition sequence: GCC-
NNNNTNGG.

Bglll a type 2 restriction endonuclease; recognition sequence:
CCCN,TNNN,NGGC, in which N; and N, are complementary.

B granule or beta granule any of very numerous membrane-bound
vesicles (granules) containing stored insulin that are found in the B
cells of the pancreatic islets. The granules stain a deep bluish purple
with Gomori’s aldehyde fuchsin and Ponceau stain.

bhang see cannabis.

BHK cell abbr. for baby hamster kidney cell; a cultured cell derived
from this organ.
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bicuculline

BHT abbr. for butylated hydroxytoluene, di-tert-butyl-p-cresol, an
antioxidant.

bi+ 1 comb. form meaning two, twice, or double. 2 prefix (in organic
chemical nomenclature) indicating two identical groups or rings
joined by a link; e.g. biacetyl, biphenyl. 3 prefix (in inorganic chem-
ical nomenclature) signifying an acid salt of a dibasic acid; e.g.
sodium bicarbonate (though now more correctly termed sodium
hydrogencarbonate). 4 (in enzymology) denoting two kinetically
important substrates and/or products of an enzymic reaction (see
reactancy of enzymes). See also bis+, di+.

Bi symbol for bismuth.

BlAcore proprietary name of an optical biosensor instrument that
measures real-time interactions of macromolecules using surface
plasmon resonance. Ligands are immobilized on a dextran-coated
gold surface. The resulting ‘sensorgrams’ can be used to derive ki-
netic parameters of the interactions.

bialaphos a linear tripeptide produced as a secondary metabolite by
Streptomyces hygroscopicus. The structure is PT-Ala-Ala, where PT
is the glutamate analog, phosphinothricin. After hydrolysis of
bialaphos by intracellular nonspecific peptidases, PT acts as an in-
hibitor of glutamate-ammonia ligase (glutamine synthetase), and
thereby derives herbicide and antibiotic activities.

(ONgp>¢]
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Bial's test a colorimetric test for aldopentoses. See orcinol test.
[After Manfred Bial (1870-1908), German physician.]

bibliographic database a database that houses bibliographic in-
formation, primarily in the form of citations, controlled vocabulary
terms, index codes and abstracts. Examples include MEDLINE,
which covers the worldwide biomedical literature; EMBASE Ex-
cerpta Medica, which covers the worldwide biomedical and phar-
maceutical literature; and PASCAL, which covers the major inter-
national literature on science, technology and medicine.

bibrotoxin a vasoconstrictor peptide of the endothelin/sarafotoxin
family, isolated from the venom of the burrowing wasp Atractaspis
bibroni. The sequence,

CSCADMTDKECLYFCHQDVIW,

is identical to that of sarafotoxin B except that Ala* replaces Lys*.

bicarbonate the HCO;™ ion; now more correctly termed hydrogen-
carbonate.

bichromatic analysis a term sometimes used to describe any ana-
lytical method involving observation at two wavelengths.

Bicine or BICINE abbr. for N,N-bis(2-hydroxyethyl)glycine; a Good
buffer substance; pK, (20 °C) = 8.35.

bicoid protein a segment-polarity protein, discovered in Droso-
phila, that provides positional cues for the development of head and
thoracic segments. It regulates the expression of zygotic genes, pos-
sibly through its hemeodomain, and inhibits the activity of other ma-
ternal gene products. It forms an anterior—posterior gradient in the
embryo, and acts as a transcriptional activator. It binds to caudal
mRNA. It shares similarity with other paired-type homeobox pro-
teins.

bicuculline  6-(5,6,7,8-tetrahydro-6-methyl-1,3-dioxolo[4,5-gliso-
quinolin-5-yl)furo[3,4-¢]-1,3-benzodioxol-8(6 H)-one; a naturally
occurring alkaloid with several sources, including Dicentra cu-
cullaria and Adlumia fungosa. It is a potent convulsant with effects
probably mediated by its GABA antagonist activity at GABA, recep-
tors.
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bidentate 1 having two teeth or two toothlike processes. 2 describ-
ing a ligand molecule that chelates a metal ion by means of two
donor atoms.

bifunctional having two functions.

bifunctional antibody an antibody having two combining sites for
antigen.

bifunctional catalyst a catalyst that provides both acidic and
basic catalytic functions.

bifunctional reagent a compound with two reactive functional
groups that can interact with two groups in one molecule or with
one group in each of two different molecules.

big-big gastrin or big gastrin see gastrin.

BigCHAP N,N-bis(3-D-gluconamidopropyl)cholamide; a nonionic
detergent analogue of CHAPS, but with reduced electrostatic proper-
ties; aggregation number 10, CMC 3.4 mM.

R = (CHp)3NH

OH OH

BigDye terminator « proprietary name for reagents used in DNA
sequencing in which the dideoxynucleoside triphosphates are each
labelled with a different fluorescent dye to facilitate their identifica-
tion when the products of sequencing reactions are separated by gel
or by capillary electrophoresis.

big gastrin see gastrin.

big glucagon or big plasma glucagon material that is separable from
normal human plasma and shows glucagon-like immunoreactivity.
It has an estimated M, of 160 000.

biglycan bone and cartilage proteoglycan I precursor; a connective
tissue glycoprotein of the extracellular matrix related to decorin and
fibromodulin.

bijou bottle a small glass screw-capped bottle of 5-7 ml capacity,
used especially for liquid and solid cultures.

bikunin a plasma glycoprotein found both in the free state and com-
plexed with the heavy chains of the inter-o-inhibitor family, form-
ing the light chain. It is a serine protease inhibitor, having a tandem
arrangement of Kunitz domains; it may participate in the control of
events such as endothelial cell growth, and oocyte cumulus expan-
sion and stabilization. It is synthesized from an «;-microglobulin/
bikunin precursor.

biladiene the semisystematic name for either of two linear
tetrapyrroles in which the carbon bridges contain two more double
bonds than bilane i.e. two of the three carbon bridges in the mol-
ecule are methine groups.
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bilamellar having two lamellae; formed of two plates.

bilane the systematic name for a linear tetrapyrrole in which each of
the three carbon bridges linking the pyrrole nuclei is saturated, i.e.
is a methylene group, and in which, unless otherwise specified, each
of the four nitrogen atoms also is saturated. It is the fundamental
structure for the naming of linear tetrapyrroles, is defined without
oxygen substituents, and is numbered (omitting C,,) to agree with
the numbering of the unsubstituted porphyrin ring system. Trivial
name: bilinogen.

bilatriene an alternative (less-favoured) name for bilin.

bilayer a layer that is two molecules thick, as in some membranes.
See lipid bilayer, unit membrane.

bilayer lipid membrane see black lipid membrane.

bile a secretion produced by the vertebrate liver and conveyed
through the bile duct to the duodenum. Its alkaline nature helps to
neutralize acidic gastric secretions passing from the stomach, and
the hile salts it contains are involved in the digestion of fat. Bile also
serves as a medium for the excretion of various substances, notably
cholesterol (either as such or in the form of bile salts to which it is
converted), pigments (from hemoglobin breakdown), heavy metals,
and other waste products (usually of >400 Da).

bile acid any member of a group of steroid carboxylic acids occur-
ring in bile, where they are present as the sodium salts of their
amides with glycine or taurine (see bile salt). The C,4 acids are hy-
droxy or keto derivatives of cholanic or allocholanic acids; some
C,; bile acids are known in eutherian mammals. In mammals, the
C,4 acids are found conjugated with glycine (see glycocholate) as
well as with taurine (see taurocholate); in other animals only taurine
conjugates have been found. Bile acids play an important role as
emulsifiers in digestion and absorption of dietary lipids. In human
adults 30 g are excreted daily, most of which are reabsorbed by an
Na*-dependent active-transport glycoprotein (locus on chromo-
some 14 encodes 349 residues) with several transmembrane seg-
ments. See enterohepatic circulation.

bile acid receptor see farnesoid X receptor.

bile alcohol any of a group of polyhydroxy derivatives of
cholestane, present as their sulfuric acid esters in the bile of amphib-
ians and some fishes.

bilene the semisystematic name for either of two tetrapyrroles in
which the carbon bridges contain one more double bond than bi-
lane; i.e. one of the three bridges in the molecule is a methine group.

bile pigment any bilirubinoid pigment present in bile; i.e. any linear
tetrapyrrole derived from a poerphyrin (which is a cyclic tetrapyrrole).
For physiological reasons certain dipyrroles are also sometimes re-
garded as bile pigments.

bile salt the sodium salt of the conjugate of any bile acid with either
glycine or taurine. Bile salts are potent surfactants; in the gut they
emulsify ingested lipid, promote its hydrolysis by the activation of
lipases, and facilitate its absorption, thereafter being excreted in the
feces. See also glycocholate, taurocholate.

biliary of or relating to bile.

bilin 1 the systematic name for the linear tetrapyrrole in which the
carbon bridges contain three more double bonds than bilane; i.e. all
three bridges are methine groups. This name is preferred to bila-
triene. 2 any coloured bile pigment formed by the oxidation of a
colourless bile pigment, or hilinogen (def. 2). Thus the bilinogens
urobilinogen and stercobilinogen form urobilin and stercobilin, re-
spectively, on oxidation.

bilinogen 1 rrivial name for bilane. 2 any colourless bile pigment that
may be oxidized to a coloured bile pigment (see bilin (def. 2)).

biliprotein an alternative name for phycobiliprotein.




bilirubin

bilirubin or (formerly) bilirubin IXa the recommended trivial name
for the linear tetrapyrrole 8,12-bis(2-carboxyethyl)-2,7,13,17-
tetramethyl-3,18-divinylbiladiene-ac-1,19(21 H,24 H)-dione. It is
produced in the reticuloendothelial system by the reduction of
biliverdin and transported to the liver as a complex with serum albu-
min. The liver produces bilirubin from hepatic heme proteins and
renders it water-soluble by conjugation of the carboxyethyl side-
chains to form bilirubin bisglucuronide, most of which is excreted
in the bile by an ABC-transporter called canalicular multiorganic
anion transporter (or cMOAT). Bilirubin accumulates in the blood
and tissues in jaundice, which may arise from acquired or heredi-
tary causes. Unconjugated bilirubin is toxic to parts of the brain
and is associated with kernicterus. See Dubin—Johnson syndrome.

HOOC  CooH

bilirubin oxidase EC 1.3.3.5; an enzyme that catalyses the oxida-
tion by dioxygen of bilirubin to biliverdin and H,O.

biliverdin or (formerly) biliverdin IXa the recommended trivial name
for the linear tetrapyrrole 8,12-bis(2-carboxyethyl)-2,7,13,17-
tetramethyl-3,18-divinylbilin-1,19(21 H,24 H)-dione. It is formed in
the reticuloendothelial system and in hepatocytes by the first step in
heme degradation, catalysed by heme oxygenase (decyclizing), EC
1.14.99.3, a reaction in which the a-methene group of heme is oxi-
dized to carbon monoxide. Biliverdin is then reduced by biliverdin
reductase, EC 1.3.1.24, to bilirubin.

COOH

COOH

biliverdin reductase EC 1.3.1.24; an enzyme that catalyses the re-
action of bilirubin with NAD(P)* to form biliverdin and
NAD(P)H.

bimodal (in statistics) distribution with two modes.

bimolecular having a molecularity of two; relating to, consisting of,
or involving two molecular entities.

bimolecular layer a layer that is two molecules thick.

bimolecular reaction any chemical reaction in which there is a
transition state composed of the atoms of two separate molecular
entities, which may be the same or different.

binal double; twofold.

binary 1 consisting of or forming two things or parts; dual. 2 de-
scribing a number system having the numeral 2 as its base (def. 4b).
See also bit.

binary compound a compound consisting of only two chemical el-
ements; e.g. ammonia, sodium chloride, water.

binary digit sce bit.

binary fission the reproduction of a living cell by division into two
equal, or near-equal, parts.
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binary operator any arithmetic or logical operator (e.g. +, AND,
OR) that operates on two quantities.

binary representation a notation by which alphanumeric symbols
are represented by two digits, 0 and 1, in a known sequence. The
displacement of one digit position to the left denotes multiplication
by a power of 2.

BIND abbr. for biomolecular interaction network database; see path-
way database.

binder protein I see cortisol metabolite binding protein (large).

bindin a protein of 285 amino acids, M, 35 000, extracted from the
insoluble granular material of sea-urchin sperm, responsible for the
attachment of the sperm to the vitelline layer of the egg. Bindins
may mediate the species-specific recognition of eggs by sperm. See
also spermadhesin, zona pellucida sperm-binding protein.

binding the act or process by which one molecule attaches to an-
other by noncovalent forces; ligation see ligate (def. 3). See ligand.
See also binding site.

binding assay an alternative term for saturation analysis.

binding capacity a measure of the quantity of ligand or the num-
ber of ligand molecules that can be bound by a given amount of a
particular binding agent or system.

binding constant an alternative term for affinity constant.

binding curve any graphical representation of the extent of binding
between two compounds at varying relative concentrations of the
reactants.

binding energy the free energy change accompanying the binding
of n; ligand molecules to a macromolecule to produce a particular
configuration of the liganded macromolecule.

binding fraction an alternative term for saturation fraction.

binding potential symbol: IT; a concept introduced to clarify the
definition of linked functions, linkage groups, and linked sites in
ligand binding. It is defined by: #; = 6/1/ou; where #; is the ratio of
component i to that of a reference component and x ; is the chemi-
cal potential of 7.

binding protein «bbr.: BiP; a luminal protein of the endoplasmic
reticulum that is a member of the hsp70 family of heat-shock pro-
teins, and is a typical molecular chaperone. It recognizes incorrectly-
folded proteins, as well as protein subunits that have not yet assem-
bled into their oligomeric complexes, and facilitates their
oligomerization and folding. BiP activity requires the participation
of ATP, which is hydrolysed to ADP and inorganic phosphate.

binding set the spatially organized collection of all the groups or
residues of one protomer that are involved in its binding to one
other protomer.

binding site a specific region in a macromolecule or other molecu-
lar entity, or in a membrane, that takes part directly in the combi-
nation with a ligand. Binding sites may be independent or interact-
ing, depending on whether or not the binding of one ligand to one
site affects the binding of other ligands to other sites on the same
macromolecule, or membrane. See also cooperative ligand binding.

binomial 1 a mathematical expression made up of two terms, e.g. 2x
+ 5. 2 a two-part taxonomic name (see binomial nomenclature).

binomial coefficient the coefficient of any term arising from the
expansion of the algebraic binomial (a + b)" .

binomial distribution a statistical function in which the probabili-
ties that an event will or will not occur are given by the successive
coefficients of a binomial expansion of the form (a + b)", where a
and b are the probabilities that an event will and will not occur, re-
spectively.

binomial nomenclature a system of naming organisms, devised
by the Swedish botanist Carolus Linnaeus (1707-78), that employs
two Latin names, the first being the genus and the second the
species to which the organism belongs.

binuclear an alternative term for dinuclear.

bio+ comb. form denoting life or living organisms, or systems derived
from them.

bioaccumulation a progressive increase in the amount of a sub-
stance in an organism or part of an organism that occurs because
the rate of intake exceeds the organism’s ability to remove the sub-
stance.

bioactivation the activation of a drug or other substance in an or-
ganism or by means of a biological or biochemical system.



bioactive

bioactive an alternative term for biologically active.

bioanalytical of or pertaining to biochemical analysis.

bioassay or biological assay any quantitative estimation of biologi-
cally active substances by measurement of the magnitude of their
actions on living organisms or parts of organisms. It is performed
under standard conditions and by reference to preparations of de-
fined potency or activity.

bioautograph the record obtained in bioautography.

bioautography a method for detecting, in a complex mixture, small
amounts of substances that are able to act as essential growth fac-
tors for a test organism(s). The components of the mixture are first
separated by chromatography. The resulting chromatogram is then
placed in contact with a culture of the test organism in a solid
medium lacking a specific component. Hence, the organism will
only grow where the component is present in the chromatogram,
thereby establishing its presence in the original mixture.

bioavailability 1 the relative amount of the dose of a drug or other
substance reaching the systemic circulation. 2 the rate and extent to
which the therapeutic moiety of a drug is absorbed and becomes
available to the site of drug action.

bioblast any very small mass of protoplasm having formative pow-
ers, formerly considered to be the ultimate elementary living parti-
cles; it is now thought the particles seen may have been mitochondria.

biocatalyst any agent, present in or obtained from living material,
that can increase the rate at which a chemical reaction occurs with-
out itself undergoing permanent change; a biological or biochemi-
cal catalyst. Biocatalysts are commonly enzymes. See also ribozyme.
—Dbiocatalysis 7.

biochemical 1 of or pertaining to biochemistry. 2 any chemical sub-
stance occurring in or isolated from an organism.

biochemical engineering or bioengineering the scientific discipline
underlying the industrial processing of biological materials, e.g. fer-
mentation-based pharmaceuticals, foods, and effluents.

biochemical evolution the evolution of the biochemical processes
and components of living organisms, such as the structure and
function of biologically important molecules, metabolic pathways,
subcellular structures, and cells.

biochemical genetics the branch of genetics concerned with the
chemical nature of hereditary determinants and how they function
at the molecular level.

biochemical imprinting the adaptive increase in enzyme activities
that can occur along specified metabolic pathways when there is a
large and sustained traffic through them.

biochemical lesion any biochemical change, such as the absence
or inactivation of an enzyme, that diminishes the fitness of an or-
ganism or leads to a pathological condition.

biochemical marker any specific character that may be detected
by a biochemical test, e.g. the presence or absence of a particular
enzyme.

biochemical oxygen demand or biological oxygen demand abbr.:
BOD; a measure of pollution of water in lakes, rivers, etc. due to the
presence of organic matter. Oxidation of the latter by microorgan-
isms removes dissolved oxygen, hence reducing the ability of the
water to sustain aquatic life. BOD is the amount of oxygen (mg)
taken up by a l-litre sample of water in 5 days (BODs) at 20°C in
the dark; it may be necessary to add additional, uncontaminated,
water to augment the amount of oxygen available. Sometimes incu-
bation is for a longer time, e.g. 20 days, in which case it is indicated
by BOD». Compare chemical oxygen demand.

biochemistry or biological chemistry the branch of science dealing
with the chemical compounds, reactions, and other processes that
occur in living organisms. Lehninger expressed the challenge to the
biochemist as follows: ‘Living things are composed of lifeless mol-
ecules. When these molecules are isolated and examined individu-
ally, they conform to all the physical and chemical laws that de-
scribe the behaviour of inanimate matter. Yet living organisms
possess extraordinary attributes not shown by collections of inani-
mate molecules.” In this regard Horowitz has proposed a set of cri-
teria for living systems: ‘Life possesses the properties of replication,
catalysis and mutability.” Biochemists are, therefore, concerned
with the manner in which living organisms exhibit these properties.
—biochemist 7.

bioinorganic chemistry

biochip 1 an electronic device in which electrical and logical func-
tions are performed by protein molecules appropriately manipu-
lated. See nanotechnology. 2 an alternative name for microchip.

biocide any chemical substance that kills living cells or organisms.
—biocidal adj.

biocompatible compatible with life; having no injurious effect on
living organisms. —biocompatibility .

bioconversion a technique in which the enzymic apparatus of an
organism is used to convert or process a chemical substance, not
normally present in the organism, into another, (often commer-
cially) useful one.

biocytin ¢ N-biotinyl-L-lysine; a naturally occurring derivative of
biotin, found especially in autolysates of rapidly growing yeast. It is
liberated from biotin holoenzymes by proteolysis, and is cleaved to
biotin and lysine by biotinidase.

biodegradable capable of being broken down by the action of liv-
ing organisms. —biodegradability 7.

biodegradation 1 the processes by which exogenous, usually waste
materials are broken down by living organisms. Sometimes this
breakdown involves two or more kinds of organisms acting in co-
operation. Such degradative abilities are employed to convert waste
materials into more acceptable and manageable forms or to pro-
duce useful end products. 2 an alternative term for catabolism. Com-
pare biosynthesis.

biodeterioration any undesirable change in the properties of a ma-
terial brought about by the activities of organisms.

bioelectricity clectric current or electric potential produced in liv-
ing organisms. —bioelectric adj.

bioelectrochemistry the application of electrochemical models
and techniques to biological problems.

bioelectronics the application of biomolecular principles to micro-
electronics, as in biosensors and biochips.

bioelement any element that is an essential component of living or-
ganisms. Bioelements include: as major elements, C, H, O, N, P,
and S, found chiefly in combination in organic compounds, and the
elements, Na, K, Mg, Ca, and Cl, found mainly as monatomic ions.
Many other ‘trace elements’ occur in relatively minute amounts.

bioenergetics the study of energy transformations in living sys-
tems.

bioengineering 1 engineering relating to the operation on an indus-
trial scale of biochemical processes, especially fermentation. This is
usually now termed biochemical engineering. 2 the application of the
physical sciences and engineering to the study of the functioning of
the human body and to the treatment and correction of medical
conditions.

biofuel cell any fuel cell (a cell in which electricity is produced di-
rectly by oxidation of fuel) in which one or both electrode reactions
are promoted or catalysed by a biological process.

Bio-Gel proprietary name for a group of materials used in gel filtra-
tion, consisting of either cross-linked agarose (Bio-Gel A) or
porous polyacrylamide (Bio-Gel P).

biogenesis 1 the synthesis of a substance in a living organism;
biosynthesis. 2 the principle that a living organism can originate
only from a parent or parents that are similar to itself. Compare
abiogenesis. —biogenetic, biogenetical, biogenous adj.

biogenic produced by living organisms.

biogenic amine any of various amines, especially those with neuro-
logical activity, isolated from plants or animals.

biohazard any organism or material derived from a biological
source that is hazardous to health or life.

bioinformatics see informatics.

bioinformatics institute a research and service centre that creates
and manages biological databases (e.g. of nucleic acid and protein
sequences, protein families, macromolecular structures), and devel-
ops software (e.g. for analysing protein sequences and structures,
genome sequences, microarray data) for free use by the community.
The European Bioinformatics Institute (EBI) and the National
Center for Biotechnology Information (NCBI) are the primary
bioinformatics research and service centres for Europe and the
USA respectively.

bioinorganic chemistry a branch of inorganic chemistry con-
cerned with the interactions between inorganic substances (espe-



bioinorganic motif

cially metallic ions or their complexes) and biological or biochemi-
cal systems, and with the properties of related model systems. Com-
pare inorganic biochemistry.

bioinorganic motif abbr.: BIM; a structural feature shared by
functionally related (not necessarily homologous) proteins, consist-
ing of one or more metal atoms and first-coordination shell ligands.

bioleaching the extraction of metals from ores or soil by biological
processes, mostly by lithotrophic bacteria.

biolistics descriptive of the administration of DNA in gold parti-
cles, using a device known as a ‘gun’ to deliver the particles to the
cell interior. One use has been in the development of vaccines by the
administration of suitable genes to foreign cells.

biolith a rock or other deposit (e.g. peat, humus) formed from or-
ganic material.

biological adj. 1 of or pertaining to biology. 2 of or pertaining to life
or living organisms. 3 a biological product that is used prophylacti-
cally or therapeutically. —biologically adyv.

biological activity any activity of a substance that is demonstrable
in living organisms. Biologically active substances are often of bio-
logical origin themselves.

biological clock any biological mechanism that allows the expres-
sion of a certain biological structure (e.g. a gene) or a biological
function (e.g. sleep) at periodic intervals. The term is also used col-
loquially to describe ageing, e.g. in respect to a woman’s ability to
bear a child.

biologically active or bioactive active in a living organism.

biological value abbr.: B.V.; a measure of the value of a protein in
a foodstuff for the maintenance of growth and normal functioning
of any given animal or species. It is based on the amino-acid com-
position of the protein, its digestibility, and the availability of its di-
gestion products.

biology 1 the scientific study of living organisms, including their
structure, functioning, development, distribution, interrelation-
ships, and evolution. 2 the animal and plant life of a particular re-
gion considered as a unit. 3 the structure, functioning, etc. of a par-
ticular organism or group of organisms. —biologist 7.

bioluminescence the production of light by certain enzyme-catal-
ysed reactions in living organisms. —bioluminescent adj.

biolysis any decomposition of organic material by biological means.
—biolytic adj.

biomarker an indicator signalling an event or condition in a bio-
logical system or sample and giving a measure of exposure, effect,
or susceptibility. A biomarker may be a measurable chemical, bio-
chemical, physiological, behavioural, or other alteration within an
organism.

biomass 1 the total mass of living organisms, of a specified kind,
forming a population inhabiting a given region. 2 the material pro-
duced by the growth of microorganisms, plants, or animals, espe-
cially as a product of or raw material for an industrial process, such
as farming or fermentation.

biomedical science or biomedicine any branch of science that is
relevant to medicine.

biomembrane any membrane surrounding a cell or a subcellular
organelle, or derived from these structures.

biometry the statistical study of biology. —biometric adj.; biometri-
cally adv.

biomimetic 1 describing a laboratory procedure designed to imitate
a natural chemical process. 2 describing a compound that mimics a
biological material in its structure or function.

biomimetic chemistry a branch of organic chemistry that aims to
imitate natural reactions and enzymatic processes as a means to im-
prove the power of organic chemistry.

biomineralization the synthesis of inorganic crystalline or amor-
phous mineral-like materials by living organisms. Among the min-
erals synthesized biologically in various forms of life are fluoroap-
atite (Cas(POy4);(F,OH)), hydroxyapatite, magnetite (Fe;0,), and
calcium carbonate (CaCOs).

biomolecular engineering a term sometimes used to cover those
branches of biotechnology dealing with enzyme engineering and ge-
netic engineering.

biomolecule any molecule, especially a macromolecule, that occurs
in or is formed by living organisms. —biomolecular adj.
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bioorganic chemistry a branch of organic chemistry concerned
with the study of organic molecules from living systems.

biophotolysis any type of photelysis reaction occurring in a biologi-
cal system; e.g. the lysis of a water molecule in the reactions of pho-
tosystem Il during photosynthesis.

biophysical chemistry the application of the techniques or meth-
ods of physical chemistry to biological systems. It is principally
concerned with the conformations, shape, structure, conforma-
tional changes, dynamics, and interactions of macromolecules and
complexes or arrays of macromolecules. Compare bhiophysics, physi-
cal chemistry.

biophysics the application of physical techniques and physical
methods of analysis to biological problems. Traditionally, the disci-
pline has focused on two main areas: first, the transmission of nerve
signals and the maintenance of electrical potentials across mem-
branes; and second, large-molecule crystallography and enzyme
structure and mechanisms. For the latter X-ray crystallography has
been supplemented by a number of physical techniques, including
nuclear magnetic resonance spectrometry, mass spectrometry, fluo-
rescence-depolarization measurements, and circular-dichroism
studies. —biophysical adj.; biophysicist 7.

biopolymer any polymer, such as a protein, nucleic acid, or polysac-
charide, occurring in, or formed by, living systems.

biopotency the extent to which a material (e.g. drug or hormone)
influences a biological process.

bioproduct any (usually) useful product produced by living organ-
isms or by systems derived from living organisms.

biopsy examination of (usually) a sample of tissue, cells, or fluid
from a living human or animal for diagnostic purposes. The term is
also now commonly used for the process of removing such a sam-
ple. Compare necropsy.

biopterin 2-amino-4-hydroxy-6-(1,2-dihydroxypropyl)-pteridine; 1-
(2-amino-4-hydroxy-6-pteridinyl)-1,2-propanediol; a growth factor
for certain protozoans, e.g. Crithidia fasciculata and Trypanosoma
platydactyli. 1t is widely distributed in tissues and functions in a re-
duced form, tetrahydrobiopterin, as a hydroxylation coenzyme, e.g.
in the conversion of phenylalanine to tyrosine, of tyrosine to 3-OH
tyrosine (DOPA), and of tryptophan to 5-OH tryptophan. It is also
a coenzyme for nitric oxide synthase. Biopterin is synthesized from
GTP. It has been isolated from queen-bee jelly and is considered a
growth factor for some insects. See guanosine triphosphate cyclohy-
drolase, phenylketonuria.
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bioreactor any reactor containing immobilized enzymes or cells
that is used to effect specific chemical reactions in the production of
some economically desirable product.

bioregulator omnibus term sometimes used for any substance oc-
curring within a cell or organism that has a specific and reversible
controlling action on a particular biochemical event within that cell
or organism; it may be, e.g., a hormone, an enzyme, an intermedi-
ate metabolite, an inorganic ion, or a cyclic nucleotide.

bioremediation the use of biological systems to remedy environ-
mental damage.

bios the former name for various growth factors required by yeast.
Originally believed to be a single factor, it was later fractionated
into bios I (shown to be inositol), bios IIA (f-alanine), and bios IIB
(biotin).

bioscience(s) collectively all the individual branches of science that
are concerned with biology.

biose disaccharide; stem name used in the established trivial names
for particular disaccharides whether or not they contain a single
type of sugar residue and linkage, as in cellobiose and gentiobiose.

+biose suffix used in nomenclature of glycolipids to indicate a com-



biosemiotics

pound containing an oligosaccharide moiety composed of two
sugar residues (which may be the same or different), as in galabiose.

biosemiotics the study of signs, of communication, and of informa-
tion in living organisms.

biosensor a device that uses specific biochemical reactions mediated
by isolated enzymes, immunosystems, tissues, organelles, or whole
cells to detect chemical compounds, usually by electrical, thermal,
or optical signals.

biospecific describing: 1 a reagent, e.g. an antibody or hormone,
that can recognize and interact only with cells (e.g. within a mixed
population of cells) displaying a particular surface characteristic,
e.g. a corresponding antigen or receptor. 2 any reagent that, in a
similar way, recognizes and interacts with a particular biospecifi-
cally occurring substance. 3 any reagent that interacts specifically
with a particular biomolecule (e.g. an enzyme). 4 the reaction be-
tween two biospecific reagents.

biospecific-elution chromatography an alternative name for
affinity-elution chromatography (when the ligand in the eluting solvent
is a biospecific macromolecule).

biosphere the parts of the Earth’s crust and atmosphere that con-
tain living organisms.

biosynthesis the production of substances by processes occurring
in living systems; anabolism; biogenesis. Compare biodegradation.

biosynthetic 1 of or relating to biosynthesis. 2 any substance pro-
duced by biosynthesis.

biosynthetic pathway any metabolic pathway effecting biosynthe-
sis; an anabolic pathway.

biotechnology ‘the integration of natural sciences and engineering
sciences in order to achieve the application of organisms, cells, parts
thereof and molecular analogues for products and services’ (Euro-
pean Federation of Biotechnology General Assembly, 1989); a field
of technological activity in which biochemical, genetic, microbio-
logical, and engineering techniques are combined for the pursuit of
technical and applied aspects of research into biological materials
and, in particular, into biological processing. It includes traditional
technologies such as fermentation processes, antibiotic production,
and sewage treatment, as well as newer ones such as biomolecular en-
gineering, and single-cell protein production. —biotechnological adj.

biotin cis-tetrahydro-2-oxothieno[3,4-d]imidazoline-4-valeric acid;
hexahydro-2-oxo-1H-thieno[3,4-d]imidazole-4-pentanoic acid;
vitamin H; formerly known as bios 11B and coenzyme RCO,. A sub-
stance whose (+) enantiomer is very widely distributed in cells and
serves as a carrier in a number of enzymic f-carboxylation reac-
tions. In biotin-containing enzymes it is covalently bound at the ac-
tive site to the e-amino group of a lysine residue. It is a growth fac-
tor for yeasts. Compare biocytin. See also streptavidin.
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biotin carboxylase a carboxylase enzyme that contains biotin (as a
biocytin residue) in its active site. In humans such enzymes include
pyruvate carboxylase, propionyl-CoA carboxylase, and [3-methylcrotonyl-
CoA carboxylase, which are present in mitochondrial matrix, and
acetyl-CoA carboxylase, which is cytosolic.

biotinidase EC 3.5.1.12; an enzyme that releases biotin from bio-
cytin or biocytin peptides but not from biotin holocarboxylases. It
is present in many human tissues. Serum biotinidase is a glycopro-
tein with about nine isoforms (67-76 kDa) and is derived from the
liver. Many mutations in a locus at 3p25, which encodes a mature
protein of 502 residues, result in biotinidase deficiency. This is an
autosomal recessive disorder of highly variable clinical expression
that commonly includes seizures, hypotonia, developmental delay,
ketolactic acidosis, and organic aciduria. Serum biotinidase activity
is below 10 to 30% of normal. See holocarboxylase synthetase.

biotinyl the acyl group derived from biotin.

biotinylation 1 the act or process of attaching a biotinyl residue by
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bisindolylmaleimide

use of an appropriate reactive derivative, e.g. biotin 4-nitrophenyl
ester. It is useful for labelling cell-surface functional groups or bio-
logically active molecules. The presence of the label is subsequently
detected, or the labelled material is separated, by means of the spe-
cific and high-affinity avidin-biotin reaction, using avidin or strep-
tavidin conjugated with, e.g., a fluorochrome, an enzyme, an anti-
body, or an immobilizing agent. 2 the addition of biotin to the
g-amino group of a lysine residue, catalysed by holocarboxylase
synthetase, to form a biotin carboxylase. —biotinylate vb.; biotiny-
lated adj.

biotransformation the conversion or conjugation of a foreign
compound introduced into an organism or a culture of cells, espe-
cially (in biotechnology) with formation of a substance of commer-
cial value. Compare detoxication.

BiP abbr. for binding protein.

biphenylylphenyloxadiazole abbr.: PBD; 2-phenyl-5-(4-bipheny-
Iyl)-1,3,4-oxadiazole; a high-efficiency primary scintillator. The
tert-butyl derivative, 2-(4-tert-butylphenyl)-5-(4-biphenylyl)-1,3,4-
oxadiazole (abbr.: butyl-PBD) has greater solubility and only a
slightly lower photon yield. See also scintillation cocktail.

biphosphate an obsolete name for the anion H,PO4 or PO,(OH), ",
now correctly termed dihydrogenphosphate.

BIPM abbr. for Bureau International des Poids et Mesures.

BIR abbr. for baculovirus IAP repeat; a cysteine-rich protein se-
quence (=70 amino acids) that is present in several IAPs in hu-
mans. It is named after the baculovirus, in which it was first discov-
ered.

biradical or diradical any molecular entity in an electronic state (de-
scribed by a formula or by a combination of contributing struc-
tures) that contains two unpaired electrons in atomic orbitals on
different atoms (compare carbene). Both singlet and triplet species
are embraced.

bird flu a disease caused by the avian influenza virus with haemag-
glutin H5 and neuraminidase N1 and transmissible to the human
species, leading to a dangerous respiratory infection..

birefringence an alternative term for double refraction. — birefrin-
gent adj.

bis+ comb. form 1 denoting two, twice, doubled; see also bi+ (def. 1),
di+ (def. 1). See multiplying prefix. 2 (in chemical nomenclature) a in-
dicating the presence in a molecule of two identical organic groups
each substituted in the same way, e.g. bis(2-chloroethyl)sulfide. b indi-
cating the presence in a molecule of two separate inorganic oxoacid
residues, e.g. fructose 1,6-bisphosphate (formerly known as fruc-
tose 1,6-diphosphate). Compare di+ (def. 1).

bisalbuminemia or (esp. Brit.) bisalbuminaemia a symptomless
human condition in which the presence of a variant serum albumin
leads to a double albumin band on electrophoresis of serum pro-
teins.

bisbenzimide  4-[5-(4-methyl-1-piperazinyl)-2-benzimidazolyl]-2-
benzimidazolyl phenol (Hoechst 33258) or its ethyl ether (Hoechst
33342); a substance that is useful as a DNA-binding fluorochrome
for staining chromosomes within cell nuclei. It is believed to be spe-
cific for A-T base pairs.

bis(2-chloroethyl)sulfide or (formerly) mustard gas (CICH,—
CH,),S; a bifunctional alkylating agent that causes lethal cross-
linking of DNA chains.

bisindolylmaleimide GF 109203X; a protein kinase inhibitor,
structurally similar to stauresporine, that is highly selective for pro-
tein kinase C (PKC), though not between isotypes a, BI, BII, or y. It
acts as a competitive inhibitor at the ATP-binding site on PKC. It



bismethylstyrylbenzene Bistris

bisphosphoglycerate mutase abbr.. BPGM; EC 2.7.5.4; system-
atic name: 3-phospho-D-glycerate 1,2-phosphomutase; other names:

N%,/RZ 2,3-bisphosphoglycerate mutase; 2,3-bisphosphoglycerate syn-

N thase; diphosphoglycerate mutase; glycerate phosphomutase; bis-

/@: D NH phosphoglycerate synthase. In human reticulocytes and erythro-

Ry N cytes, an activity on a multifunctional homodimer (locus at
H 7q34-q22) that catalyses the reaction:

3-phospho-D-glyceroyl phosphate =

/— \ CHgz 2,3-bisphospho-D-glycerate.
Ry = CHz—N N— Rp= o The same protein also has bisphosphoglycerate phosphatase activity,

and the two activities together regulate the dioxygen affinity of he-
moglobin by controlling 2,3-bisphosphoglycerate concentration in
bisbenzimide erythrocytes. Several rare mutations lead to deficiency of these re-
actions and are associated with erythrocytosis. The protein also has
a third activity, that of 3-phosphoglycerate mutase, which catalyses

exhibits a K; of 14 nm for the purified enzyme, but its potency on the reaction: 3-phosphoglycerate = 2-phosphoglycerate.
whole cells is much lower (K; 1-2 pm), possibly owing to high cellu-  bisphosphoglycerate phosphatase EC 3.1.3.13; systematic
lar ATP levels. name: 2,3-bisphospho-D-glycerate 2-phosphohydrolase; in human
reticulocytes and erythrocytes, an activity on a multifunctional ho-
modimer (locus at 7q34-q22) that catalyses the hydrolysis of 2,3-
bisphosphoglycerate to 3-phosphoglycerate and orthophosphate; it
thereby assists regulation of the concentration of 2,3-bisphospho-
glycerate (in conjunction with the bisphesphoglycerate mutase activ-
ity of the same protein), and thus also the dioxygen affinity of he-

moglobin.

bisphosphoglycerate pocket abbr.. BPG pocket; the cavity
(pocket) between the two B chains of deoxyhemoglobin in which a
single molecule of 2,3-bisphospho-D-glycerate (BPG) binds; the
binding of this molecule reduces the affinity of hemoglobin for
dioxygen. Residues Val' (terminal -NH;"), His?, Lys®2, and His!4
of each B chain participate in this binding. It plays an important
part in establishing the difference in oxygen affinity that is found
between maternal and fetal hemoglobin; in fetal hemoglobin, the y
chain has a serine in the position occupied by His!4? of the B chain
HsC of the adult hemoglobin, which weakens the affinity of fetal hemo-

O globin for BPG and thus results in a higher affinity for dioxygen
7 N than adult hemoglobin.
bis[2-succinimidooxycarbonyloxyethyllsulfone a non cyto-

toxic, homobifunctional, lysine-specific cross-linking agent that re-
CHs acts at 0 °C; the cross-links can be reversed at pH 11.6 at 37 °C.

bismethylstyrylbenzene abbr.: bis-MSB; 1,4-bis(2-methylstyryl)-
benzene; a secondary scintillator with good resistance to quenching
and low reactivity with compounds in samples. See also scintillation
cocktail.

bis(methylthio)gliotoxin a naturally occurring analogue of 0]

gliotoxin. It inhibits platelet activating factor (PAF)-induced platelet o}
aggregation (ICsy = 84 um) (but not platelet aggregation induced by N )]\
arachidonic acid or ADP) and in vivo PAF-induced bronchocon- ~o o. o
striction; it lacks the antiviral and immunomodulating effect of e} \/\S/,
liotoxin.
gliotoxin o) o o o~ \\O
N/
e e
(0]

OO °

2,5-bis(3,4,5-trimethoxyphenyl)-1,3-dioxolane a substance,
the trans-isomer of which inhibits platelet activating factor-induced
platelet aggregation. The cis-isomer is inactive.
bis-MSB abbr. for bismethylstyrylbenzene.
bisphosphate any compound containing two independent phos- e}
phoric residues in ester linkages, at positions indicated by locants.
Compare diphosphate (def. 3, 4). HsCO OCHs
bisphospho+ prefix to a chemical name indicating the presence of o
two independent phosphoric residues in ester linkages, at positions
indicated by locants. Compare diphospho+. HaCO OCHg
2,3-bis(phospho)-D-glycerate a recommended name for (R)-[2,3- OCHg H;CO
dihydroxypropanoate 2,3-bis(dihydrogenphosphate)] (formerly
termed 2,3-diphosphoglycerate); abbr.: BPG; it decreases the dioxy-
gen affinity of hemoglobin, its concentration in the erythrocyte  Bistris or bis-tris abbr. for bis(2-hydroxyethyl)imino-tris(hydroxy-
being regulated by bisphosphoglycerate mutase (synthesis) and bispho- methyl)methane; 2-[bis(2-hydroxyethyl)amino]-2-(hydroxymethyl)-
sphoglycerate phosphatase (degradation). It does not pass through propane-1,3-diol. A buffer substance useful for the calibration of
the erythrocyte membrane. See also bisphosphoglycerate pocket. glass electrodes and for the preparation of biochemical and biologi-
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bis-tris propane

cal buffer solutions; pK, (25°C) = 6.5.
readily crystallizable.

It is inexpensive, stable, and

OH

HO\/\N OH

OH

OH

bis-tris propane abbr. for 1,3-bis[tris(hydroxymethyl)methy-
lamino]propane; a water-soluble buffer substance used for the
preparation of biochemical and biological buffer solutions; pK,
(20°C) = 6.8.

HO. OH

HO OH

N/\/\N

H H

HO OH

bit a single binary digit having the value of either 0 or 1; the smallest
unit of information in a binary system. A group of (usually) eight
bits comprises a byte, which can represent numbers between 0 and
11111111 in binary (equal to 0 and 255 in decimal). [abbr. for binary
digit.]

bithorax complex see BX-C.
Bittner factor or Bittner particle former name for murine mammary
tumour virus. [After John Joseph Bittner (1904-61), US biologist.]
biuret reaction the formation of a characteristic purple colour
when biuret (carbamoylurea) or compounds containing two or
more adjacent peptide bonds (e.g. proteins) react with copper sul-
fate in alkaline solution. It forms the basis of the biuret test, a col-
orimetric method for the qualitative or quantitative determination
of proteins.

Bjerrum formation function a function used in studies of the
binding of n ligand atoms, ions, or molecules to an acceptor atom,
ion, or molecule. It is:

»=(K[L] + 2K K[ LY +..nK K. K, [LY (1 + KG[L] +2k /o[ L]
+onK Koo K, [L]'),

where #is the average number of ligand molecules bound per mol-
ecule of acceptor; K, K,, ...K,, are the stepwise formation (stability)
constants of the n complexes; and [L] is the free ligand concentra-
tion. This function expresses an unambiguous connection between
the quantity #and [L]. It is a generalized form of the Adair equation.
[After Jannik Bjerrum (1909-92), Danish chemist who described it
in 1941.]

Bjerrum plot a plot of #, the average number of ligand molecules
bound per molecule of acceptor, versus —log[L], where [L] is the free
ligand concentration. It is used for evaluating the association con-
stants in a Bjerrum formation function.

Bk symbol for berkelium.

BK abbr. for bradykinin.

BK,_g abbr. for des-Arg’-bradykinin (see bradykinin).

BL21 a strain of Escherichia coli carrying a lambda phage DE(T7)
lysogen. Inducible expression of T7 RNA polymerase gives high
levels of transcription from plasmid vectors such as pET and high
yields of protein product.

bla symbol for f-lactamase gene.

black lipid membrane abbr.. BLM; other names: black lipid film;
bimolecular lipid membrane; bilayer lipid membrane; lipid bilayer.
An experimental membrane formed by introducing a small amount
of suitable lipid solution on to an opening in the wall of a hy-
drophobic support immersed in an aqueous solution. The thickness
of the black membrane does not differ greatly from the length of
two of the lipid molecules used and is often about 4.5 nm.
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blank (determination) any analytical mixture from which analyte
is deliberately omitted and which undergoes the same procedures as
the complete mixture. It is used to ascertain the contribution of ex-
traneous factors, e.g. reagent impurities or photometric absorption
by the reagents, to the analytical result.

blast+ a variant form of blasto+.

+blast suffix denoting a formative cell, e.g. erythroblast, fibroblast,
osteoblast.

BLAST abbr. for basic local alignment search tool; see alignment algo-
rithm.

blast cell or blastocyte any undifferentiated embryonic cell. Such
cells characteristically have a cytoplasm rich in RNA, and are ac-
tively synthesizing DNA.

blast crisis the appearance of heterogeneity in the cell surface char-
acteristics of white blood cells when chronic myeloid leukemia
evolves into acute leukemia. This process is virtually inevitable and
often rapid.

blasticidin S a peptidylnucleoside antibiotic produced by Strepto-
myces griseochromogenes that inhibits protein synthesis through in-
hibition of peptide bond formation. Resistance to blasticidin is con-
ferred by the expression of the blasticidin S resistance gene (bsr)
from Bacillus cereus or the BSD gene from Aspergillus terreus. Both
encode blasticidin S deaminase (BSD).

blasto+ or (before a vowel) blast+ prefix denoting 1 an embryo in its
early stages; e.g. blastocyst, blastula. 2 a germ cell; e.g. blastocyte.

blastokinin see uteroglobin.

blast transformation sce transformation (def. 3).

bleb 1 a spherical vesicle, about 10 um in diameter, formed when a
chloroplast swells on suspension in very hypotonic medium. It is
bounded by a single membrane, on the surface of which a part of
the thylakoid system remains concentrated in a few patches. 2 animal
membranes are said to form blebs under special conditions that
cause small vesicles to pinch off.

blebbistatin a highly specific inhibitor of ATPase activity of mysoin
11, and of contraction of the cleavage furrow during cytokinesis. It
rapidly and reversibly blocks formation of cell blebs. .

blender or (sometimes, US) blendor a device for disrupting tissue or
any aggregate. It consists of blades rotating at the bottom of a glass
or stainless-steel vessel (originally named a Waring blendor, from a
trade name); in an alternative design, known as a top-drive blender,
the blades rotate on a spindle from the top of the vessel. The
method is undiscriminating and may damage organelle membranes
through excessive force or generation of heat. For more precise
work, a Potter—-Elvehjem homogenizer or a Dounce homogenizer pre-
serves organelle structure.

bleomycin any of a group of related glycopeptide antibiotics iso-
lated from Streptomyces verticillus. Bleomycin acts to stop the cell
cycle in the G, phase (see cell-division cycle). It is used to induce syn-
chrony in cell cultures and as an antineoplastic agent, especially in
lymphomas.

blepharoplast an alternative term for basal body of a flagellate.

Blk a gene encoding a protein tyrosine kinase of the Src family,
specifically expressed in the B-cell lineage.

BLM abbr. for black lipid membrane.

BLM protein or BLM helicase or RecQ-like protein 2 or RECQL2 a
protein of 1417 residues encoded by the locus for Bloom syndrome at
15q26.1. It contains a 350-residue domain that comprises seven se-
quences characteristic of DNA and RNA helicases and present in
RecQ helicases. Numerous mutations are associated with Bloom
syndrome. The recQA gene was first identified in an E. coli mutant
resistant to thymineless death. RecQ protein is a DNA helicase.
Apart from BLM protein, mammalian cells also contain the ho-
mologous RecQ-like protein 1 (RECQLI1) of 652 residues, WRN
(mutated in Werner syndrome), RECQL4, and RECQLS.

BInl a type 2 restriction endonuclease; recognition sequence:
CTCTAGG. Avrll is an isoschizomer.

block 1 (in chemistry) a portion of a polymer molecule comprising
many constitutional base units; such a portion has a constitutional or
configurational feature not present in the adjacent multiple-unit
portions. 2 (in physiology) an interference in the normal metabolic
or physiological functioning of an organ or tissue; e.g. metabolic
block, heart block. 3 (in bioinformatics) an ungapped local alignment



blockade

(def. 2) derived from a conserved region in an aligned family of pro-
tein sequences, used to build a diagnostic familial signature. Within
a block, segments are clustered to reduce multiple contributions
from highly similar or identical sequences, each cluster being
treated as a single segment, with a score giving a measure of its re-
latedness — the most distant segment is given a weight of 100. 4 to
impede, retard, or prevent an action or activity, e.g. of an agonist,
antigen, chemical reagent, enzyme, or receptor.

blockade 1 (in pharmacology) the saturation of a specific type of re-
ceptor with an antagonist to its normal agonist. 2 (in immunology )
the overloading or saturation of the reticuloendothelial system with
inert particles, such as carbon particles. 3 to impose any such block-
ade.

blocker something that blocks an action or activity; an antagonist
or inhibitor.

blocking agent 1 a chemical reagent that introduces a blocking
group. 2 a specific pharmacological antagonist.

blocking antibody 1 an incomplete antibody that does not aggluti-
nate its antigen but attaches to it and so prevents its agglutination
by normal, complete antibody. 2 antibody formed during specific
desensitization in atopy.

blocking group 1 or protecting group a chemical group, often easily
removable, that is substituted into a reactive part of a molecule to
prevent its participation in subsequent chemical or enzymic reac-
tions occurring at another part of the molecule. 2 a chemical group,
not easily removable, that is substituted into the active site of an en-
zyme to prevent its action.

block polymer a polymer whose molecules contain two or more
species of block (def. 1) attached linearly.

Blocks see pattern database.

Blocks-format-PRINTS sce derived database.

blood a fluid tissue in animals that acts primarily as a transport
medium. It is contained in vessels or spaces lined with endothelial
cells. Metabolites, nutrients, and excretory substances are carried in
solution or suspension from one part of the body to another. Respi-
ratory pigments are often present to assist in the transport of dioxy-
gen. It may also contain suspended cells.

blood-brain barrier the semipermeable membranous barrier that
regulates the passage of dissolved materials from the blood into the
cerebrospinal fluid that bathes the brain and spinal cord.

blood coagulation or blood clotting a mechanism that prevents
blood loss at the site of an injury. It involves the formation of a
semi-solid mass of material, the blood clot, which plugs the wound.
The clot consists of aggregated platelets and a mesh of fibrin mol-
ecules. The fibrin components include 13 or 14 plasma proteins, at
least one tissue protein, phospholipid membrane surfaces, Ca*
ions, and platelets. The current concept of the mechanism has
changed from one involving a linear sequence of activations of
proenzymes to one involving protein—protein and protein-lipid—
Ca?" interactions between protease, protein substrates, and protein
cofactors, to give discrete complexes and reaction steps. The follow-
ing factors are involved in coagulation:
Factor I (or fibrinogen) concn. ~2-4 g L~ human plasma; a soluble
fibrous protein of 330 kDa, it has an axial ratio of ~5 and comprises
six disulfide-linked polypeptide chains: two A« chains (66 kDa);
two B chains (52 kDa); and two y chains (47 kDa). After proteoly-
sis by thrombin, it polymerizes to form an insoluble fibrin clot.
Factor II (or prothrombin) concn. 200 mg L' human plasma, 72.5
kDa; a vitamin K-dependent single-polypeptide-chain glycoprotein
containing ten jp-carboxyglutamate residues. It is converted to
thrombin (or fibrinogenase), EC 3.4.21.5, by the protease factor Xa.
Factor III (or thromboplastin or tissue factor) a factor that, when
added to blood plasma, markedly shortens the time required for
clot formation.
Factor IV (or calcium ion) calcium ions form bridges between vita-
min K-dependent proteins and acid phospholipids of cell mem-
branes. They also stabilize factor V and fibrinogen, and are in-
volved in activation of factor XIII.
Factor V (or accelerator globulin or proaccelerin) a glycoprotein of
~330 kDa. After activation to factor Va (accelerin), it acts with the
protease factor Xa in activating prothrombin.
Factor VI an obsolete term (originally named accelerin).
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Factor VII (or proconvertin) concn. 2 mg L' human plasma; 50
kDa; a vitamin K-dependent single-polypeptide-chain glycoprotein
containing y-carboxyglutamate residues. It is the precursor of fac-
tor VIla, convertin, a Ca®*-dependent protease, EC 3.4.21.21, that
activates factor X, and is the first component of the extrinsic path-
way of coagulation.
Factor VIII (or antihemophilic factor); an accessory protein that
participates with protease factor IXa in the activation of factor X in
the intrinsic pathway of coagulation.
Factor IX (or Christmas factor) concn. 3-4 mg L ! human plasma;
57 kDa (human), 55.4 kDa (bovine); a vitamin K-dependent single-
polypeptide-chain glycoprotein containing 17% carbohydrate
(human; 25% in bovine) and y-carboxyglutamate residues. After
proteolytic activation, it consists of two chains: factor IXa, a serine
protease, EC 3.4.21.22, of 27 kDa that activates factor X in the in-
trinsic pathway of coagulation; and a light chain of 16 kDa that
contains the y-carboxyglutamate residues.
Factor X (or Stuart-Prower factor; other names: Stuart factor;
thrombokinase; prothrombase; prothrombinase) concn. 6-8 mg L™
human plasma; a vitamin K-dependent two-polypeptide-chain gly-
coprotein, containing 15% carbohydrate (human; 10% in bovine):
the 40 kDa chain is a serine protease; the 15 kDa chain contains 12
y-carboxyglutamate residues. It is the circulating precursor to the
protease factor Xa, EC 3.4.21.6, that converts prothrombin into
thrombin by selective cleavage of Arg-|-Thr then Arg-|-Ile bonds.
Factor XI (or plasma thromboplastin antecedent) 160 kDa
(human), 124 kDa (bovine); a protein of two disulfide-linked chains
of apparently equal molecular mass. It is the circulating precursor
of the serine protease factor Xla, EC 3.4.21.27, to which it is con-
verted by proteolysis: selective cleavage of Arg-|-Ala and Arg-|-Val
bonds in factor IX, to form factor IXa, triggers the middle phase of
the intrinsic pathway of blood coagulation by activating factor IX.
Factor Xla converts factor IX into factor IXa.
Factor XII (or Hageman factor) 80 kDa (human), 74 kDa (bovine);
a single-polypeptide-chain glycoprotein. It is the circulating precur-
sor of the protease factor XIIa, which activates factor XI.
Factor XIII (or plasma transglutaminase) 320 kDa (plasma,
tetrameric), 160 kDa (platelets, dimeric). An enzyme precursor
whose subunits are proteolytically cleaved by thrombin to form the
transglutaminase, factor XIIla, EC 2.3.2.13, which covalently
cross-links fibrin monomers into the fibrin polymer.
Prekallikrein a plasma protein, 88 kDa (bovine), that is the precur-
sor of the protease kallikrein. This consists of a heavy chain (52
kDa) and a light chain (33-38 kDa), and cleaves factor XII to form
factor XlIa.
High-molecular-weight kininogen a single-polypeptide-chain glyco-
protein of ~150 kDa (human), 76 kDa (bovine). It is the source of
bradykinin, which is released from it by kallikrein, and acts as an ac-
cessory protein in the activation of factor XI by factor XIIa.
Plasminogen 86 kDa (human); a single-polypeptide-chain protein
that, on proteolysis, is converted into the protease plasmin, which
degrades the fibrin clot. There are two pathways of coagulation: in
the intrinsic pathway, which occurs during the clotting of platelet-
poor plasma, activation of factor X to factor Xa is effected by the
combination of factor IXa + factor VIIIa + Ca?* + phospholipid;
in the extrinsic pathway, the earlier stages of the cascade are by-
passed, and the activation of factor X to factor Xa is effected by the
combination of factor VIIa + thromboplastin; this second pathway
occurs when tissue extracts are present in optimal amounts, and is
much more rapid than the intrinsic pathway.

blood group any of various systems of classifying erythrocytes ac-
cording to their surface isoantigens. In humans 14 different, geneti-
cally independent blood-group systems are known. They arise from
naturally occurring antibodies and from the blood-group substances,
antigenic substances present on the surface of the erythrocytes of
only certain members of a species. These antigens are also found in
a wide variety of other tissues, including endothelial and epithelial
cells, and in certain body fluids. The specificities of the blood-group
antigens arise in some cases from oligosaccharide chains linked to
protein or lipid (ceramide); antigens that fall into this category are
those associated with the ABH system, Lewis system, Ii system, and
P1/P-related system. In other cases, antigenicity arises directly from



blood-group substance

the polypeptide chain composition of a surface protein; antigens
that fall into this category are associated with the MN system, Ss
system, Gerbich system, Rhesus system, Kell system, Duffy system,
and Cromer-related system. The blood-group substances were dis-
covered because of the presence in human blood of naturally occur-
ring antibodies (i.e. not resulting from infection or other external
cause) that react with these antigens on red blood cells causing them
to agglutinate. Only the presence of a blood-group antigen during
fetal life ensures that no antibody against it will be produced. Hence
if blood from an individual (the donor) who lacks a particular anti-
gen is transfused into an individual (the recipient) who possesses the
same antigen, a transfusion reaction will result in the recipient
owing to the presence in the donor’s blood of antibody against the
antigen in question. The blood-group substances have therefore
been of interest largely in relation to blood transfusion, and in most
cases the true physiological function of these substances is un-
known.

blood-group substance any of numerous antigenic substances
present on the surface of erythrocytes of certain members of a
species but absent from those of other members of the same species.
These same antigens are also found in a wide variety of tissues and
in certain body fluids, e.g. saliva, milk, gastric juice, seminal fluid,
urine, and ovarian-cyst fluid. The specificities of the A, B, and H
antigens of the ABO system are determined by structures present at
the nonreducing ends of oligosaccharides of both glycoproteins and
glycolipids. The Lewis antigens, Le, and Ley, are associated with gly-
cosphingolipids adsorbed from plasma lipoproteins on to adult
cells and are not synthesized in the developing erythrocyte. Anti-
genic determinants of the MN system are associated with glycopro-
teins rich in sialic acid.

blood plasma 1 the fluid portion of blood in which the red blood
cells and other cellular components (the ‘formed elements’) are sus-
pended. Clotting may be prevented by the addition of disodium hy-
drogen citrate which removes ionized Ca®* by the formation of an
un-ionized complex. Fluoride or oxalate may also be used to pre-
cipitate the Ca as an insoluble salt. Heparin is often used. When
whole blood containing such an anticoagulant is centrifuged, the
formed elements sediment in a volume equal to about 45% of the
total volume of blood. The supernatant is known as the plasma. In
vertebrates it is clear and almost colourless and clots as easily as
whole blood. See also anticoagulant. Compare serum.

blood sugar old term for the glucose concentration in the blood;
when estimated by older methods it included small amounts of
other reducing substances. See also glycemia.

Bloom syndrome an autosomal recessive condition characterized
by profound disposition to neoplasias and associated with small
body size, a sun-sensitive erythematous skin rash, characteristic fa-
cies and head shape, immunodeficiency, and chronic lung dissease.
Heterozygotes have twice the normal risk of developing colorectal
cancer. It is caused by many mutations in the gene for BLM protein.
[After David Bloom (1892 ), US dermatologist.]

BLOSUM abbr. for Blocks substitution matrix; see substitution matrix.

blotting or blot transfer a technique useful for identifying similar
macromolecules, e.g. sets of DNA or RNA fragments, or mixtures
of intact proteins, that are separable by gel electrophoresis. The
separated components are then transferred from the gel to a sheet
of an appropriate medium while preserving their two-dimensional
relationships. This can be achieved either by capillary flow between
an underlying wick loaded with buffer solution and an overlay of
dry blotting paper, or by applying an electric potential to move sep-
arated components on to the medium, to which they bind firmly.
Once on the transfer medium the substances may be detected with
specific radioactive or fluorescent probes, e.g. complementary
polynucleotides or antibodies. The original version of the tech-
nique, used for DNA fragments and often referred to as Southern
blotting, has been extensively developed and adapted for other appli-
cations, e.g. dot hybridization (or dot blotting), colony hybridization,
electrophoretic transfer, Northern blotting, and Western blotting.

BLOTTO abbr. for Bovine Lacto Transfer Technique Optimizer; a
5% solution of non-fat dried milk sometimes used in Southern hy-
bridizations.

blue agarose any insoluble beaded form of agarose gel that is arti-
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ficially cross-linked between the individual polysaccharide chains
and conjugated with the dye Reactive Blue 2. Carboxymethyl (CM)
or diethylaminoethyl (DEAE) groups may also have been intro-
duced. It is useful in triazine-dye affinity chromatography.

blue copper protein an electron transfer protein containing a type 1
copper site. It is characterized by strong absorption in the visible re-
gion owing to coordination of the copper by cysteine sulfur.

blue dextran a soluble dextran, of average M, 10°, conjugated with
the dye Reactive Blue 2. It is useful in gel filtration for checking col-
umn packing and determining the void volume.

blue-green algae an alternative name for cyanobacteria.

blue oxidase any of a small number of copper-containing oxidase
enzymes in which the product of enzyme action in the reduction of
dioxygen is water. Blue oxidases are the most complicated of cop-
per proteins; the blue colour is due to a strong absorption band
around 600 nm. Among the blue oxidases are laccase (EC 1.10.3.2),
L-ascorbate oxidase (EC 1.10.3.3), and the weak oxidase ceruloplas-
min.

blue shift any shift of the peaks of absorption or emission of a spec-
trum of electromagnetic radiation to shorter wavelengths, including
from the visible to the ultraviolet region.

Blue Tetrazolium or Tetrazolium Blue 3,3’-dianisole bis[4,4"-(3,5-
diphenyl)tetrazolium chloride]; a dye that yields a dark-blue difor-
mazan pigment on reduction; it has a redox potential of approxi-
mately —0.08 V. It is useful as a stain for bacteria and moulds, in
histochemical studies to demonstrate oxidoreductase activity, and
in the colorimetric assay of some dehydrogenases.

N
U +
_N
N/
HSCO N
L Cl” l2

blunt end (of DNA) an alternative term for flush end (of DNA).

B lymphocyte or B cell or (archaic) bursacyte any ‘bursa-depend-
ent’ lymphocyte concerned in the synthesis of circulating antibody.
B lymphocytes arise from primitive lymphoid cells of the bone mar-
row and develop into the plasma cell series. Their maturation is de-
termined by processing within the bursa of Fabricius in birds, or
equivalent hematopoietic tissue in other vertebrates. B lymphocytes
may be differentiated from T lymphocytes by their surface markers
which contain immunoglobulins. In humans the majority of B lym-
phocytes are derived from bone marrow stem cells, but a minor
population, distinguished by the CDS marker, appears to form a
self-renewing set. Cells in this set respond to a number of common
microbial antigens and sometimes generate autoantibodies.

BMAL1 a basic helix-loop-helix transcription factor that forms het-
erodimers with the transcription factors clock and NPAS2. Binding
to a DNA motif (CACGTG) enhances expression of period pro-
teins and cytochromes in the suprachiasmatic nucleus and forebrain
nuclei. Transcription of genes activated by clock-BMALI1 dimers is
repressed by CRY?2 (see cryptochrome).

Bmi-1 a murine gene encoding a protein that is probably a transcrip-
tional regulator. It is named from B-cell-specific Moloney murine
leukemia virus integration site. The protein contains putative zinc
finger and helix-loop-helix domains, as well as C-terminal PEST se-
quences. See PEST hypothesis.

BMI abbr. for body mass index; an anthropometric measurement
equal to weight in kg/(height in m)?. Values in the range 25.0-29.9
indicate that an individual is overweight, values >30 indicate obe-
sity.

BMP abbr. for bone morphogenetic protein.

BMPR abbr. for bone morphogenetic protein receptor.

BMR abbr. for basal metabolic rate.



BmrR

BmrR a protein of Bacillus subtilis that is a transcription regulator of
the gene bmr, which encodes a multidrug transporter (Bmr trans-
porter) and is expressed in response to a variety of structurally and
chemically dissimilar hydrophobic cations, many of which are sub-
strates of the Bmr transporter. It contains an N-terminal DNA-
binding region specific for the promoter of bmr, and a C-terminal
domain that contains a hydrophobic core and a buried glutamate
residue and functions in inducer binding and in dimerization. The
crystal structure of the C-terminal domain has been solved.

Bmr transporter sce BmrR.

BNP abbr. for brain natriuretic peptide (see natriuretic peptide).

boat conformation any conformation of a nonplanar six-mem-
bered saturated ring compound when ring atoms in relative posi-
tions 1, 2, 4, and 5 lie in one plane, and those in relative positions 3
and 6 lie on the same side of that plane. Boat conformations of a
monosaccharide or monosaccharide derivative may be designated
by the conformational descriptor -B. See also cyclic compounds at
conformation.

Boc or t-BOC symbol for the tert-butoxycarbonyl group,
(CHj3);C-O-CO-, a protecting group used in polypeptide chemistry.
It can be introduced using reagents such as di-zerz-butyl dicarbon-
ate (Boc anhydride).

BOD abbr. for biochemical oxygen demand.

body mass index see BMI.

body water the water content of the body of an organism. The total
body water (a«bbr. TBW) of a man of average build (70 kg) has a vol-
ume of approximately 42 L and represents = 60% of the body
weight. It may be divided functionally into two parts: intracellular
fluid and extracellular fluid.

Bohr coefficient (for hemoglobin) the ratio of the change in the
logarithm of the partial pressure of oxygen when there is half-satu-
ration of the hemoglobin to the change in pH; i.e. AlogP5y/ApH.
See also Bohr effect. [After Christian Bohr (1855-1911), Danish
physiologist.]

Bohr effect the variation of oxygen affinity of hemoglobin with pH
(the oxygen affinity increases with increasing pH). It is one of the
effects arising from oxygen-linked acid groups in hemoglobin and
similar oxygen-carrying proteins, and also encompasses similar
effects involving other acid-linked functions, e.g. oxidation loss of
protons causing increased dioxygen binding. The effect was discov-
ered by Christian Bohr et al. following observations that changes in
the partial pressure of CO, influence the oxygen equilibrium of the
blood.

Bohr magneton symbol: ug; the intrinsic magnetic moment of an
electron given by ug = ehldnm,, where e is the elementary charge,
is the Planck constant, and m, is the rest mass of an electron. It is a
fundamental physical constant, of value 9.2740154(31) x 102 J
T-'. Compare nuclear magneton. [After Niels Bohr (1885-1962),
Danish physicist and son of Christian Bohr.]

boivinose the D-enantiomer, 2,6-dideoxy-D-xylo-hexose, is a com-
ponent of some cardiac glycosides.

Bollum’s enzyme DNA nucleotidylexotransferase, EC 2.7.7.31.
See terminal transferase. [After Frederick James Bollum (1927- ),
who described it in 1971.]

Bolton and Hunter reagent or Bolton-Hunter reagent 3-(4-hy-
droxyphenyl) propionic acid N-hydroxysuccinamide ester, iodi-
nated with '2°I. This may be the di-iodo derivative, or the commer-
cially available mono-iodo  N-succinimidyl  3-(4-hydroxy-
5-['2’Tliodophenyl)propionate; a reagent for conjugation labelling of
polypeptides or proteins with iodine-125. It is specific for free
amino groups, which under mild conditions become acylated to
form (4-hydroxy-5-['**Iliodophenyl)propionylamino groups. [After
Anthony E. Bolton and William M. Hunter who described its use in
1972.]

Boltzmann constant symbol: k; the ratio of the gas constant, R, to
the Avogadro constant, N,. It is given by k = R/N , = 1.380658 (12)
x 1023 J K1, [After Ludwig Boltzmann (1844-1906), Austrian
physicist.]

Boltzmann distribution law a law describing the population dis-
tribution of a system of particles in different energy states but at
thermal equilibrium, given by: n; /ny = e (E-EOVKT \where n; is the
number of particles in energy state 7, n, is the number in the lowest
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energy state, E; and E, are the energies of states of i and 0 respec-
tively, 7 is the thermodynamic temperature, and k is the Boltzmann
constant.

bolus 1 a soft, rounded mass, especially of chewed food. 2 a large
pill, as used in veterinary or clinical medicine.

bomb calorimeter an apparatus with which the heat of combus-
tion of a substance may be determined. The substance is placed in a
metal bomb with dioxygen under pressure, and then ignited electri-
cally. The heat evolved is measured by the rise in temperature of the
water in a surrounding jacket.

bombesin a tetradecapeptide amide isolated from frog skin. It has
an N-terminal 5-oxoprolyl residue, and shares striking sequence
similarity with other peptides isolated from amphibian skin, all of
which have a C-terminal methioninamide residue. The (toad) se-
quence is:

QQRLGNQWAVGHLM-NH,,

In mammals, it is a potent releaser of, inter alia, gastrin and chole-
cystokinin, and bombesin-like immunoreactivity has been detected
in mammalian gut and brain. It is mitogenic in a number of cell
types, and stimulates smooth muscle contraction. The peptide is
said to occur in gastrointestinal nerves of mammals, while in frogs
and birds it occurs in endocrine cells.

bombesin receptor any of several membrane proteins that bind
bombesin, and mediate its intracellular effects. Binding studies have
indicated two receptor subtypes: on gastrin releasing peptide
(GRP)-preferring receptors (e.g., rat pancreas), GRP is more po-
tent than neuromedin B; on other receptors (e.g., rat esophagus),
neuromedin B is more potent than GRP. All receptors are of the
7TM, G protein-coupled type. The effector pathway involves the
phosphoinositide/Ca?* second messenger system (see phosphatidyli-
nositol cycle).

bombolitin any of five structurally related peptides from the venom
of the bumblebee, Megabombus pennsylvanicus, that are rich in
hydrophobic amino-acid residues (e.g., bombolitin I has sequence
IKTITTMLAKLGKVLAHYV). They all lyse erythrocytes and lipo-
somes, release histamine from mast cells, and stimulate phospholi-
pase A,; their properties are similar to those of melittin.

bombyxin any of a family of brain secretory peptides of the silk-
moth that activate prothoracic glands to produce ecdysone. They
contain an A and B chain joined by disulfide bonds, and are ho-
mologous to vertebrate insulins.

bond 1 or covalent bond a region of high electron density between
atoms that arises, at least partly, from sharing of electrons and
gives rise to an attractive force and a characteristic internuclear dis-
tance between the atoms. See coordination, dipolar bond, hydrogen
bond. 2 the representation of a covalent bond in an extended chemi-
cal formula. 3 to join or link together (esp. chemical entities); to lig-
ate (def. 1).

bond angle the angle formed between two bonds at a given polyva-
lent atom.

bond-dissociation energy sce dissociation energy.

bond energy 1 the average value of the gas-phase bond dissociation
energies (usually at 298 K) of a given type of bond in the same
chemical species: mean bond energy. 2 loosely, the free energy
change occurring on hydrolysis of a hydrolysable chemical bond.

bonding the act or process of forming a covalent bond (def. 1); the
state of being so linked. See also domain of bonding.

bond length the distance between the centres of the nuclei of two
bonded atoms.

bone the hard, dense connective tissue that constitutes the skeleton
of many animals. It consists of an organic matrix impregnated with
bone mineral salts. The matrix is made up of 90-95% type I colla-
gen, a small amount of proteoglycan, and a 49-residue protein con-
taining three y-carboxyglutamate residues, the formation of which
is vitamin K-dependent. This protein binds strongly to the hydrox-
yapatite crystals of the bone mineral. The inorganic part of the
bone consists largely of basic calcium phosphate, which is orga-
nized into small crystals of hydroxyapatite, 0.8—-1.5 nm thick, 24
nm wide, and 20-40 nm long, of approximate composition
Ca o(PO,4)s(OH),. Other anions present are carbonate, fluoride, hy-



bone GLA-protein

droxide, and citrate. Most of the body’s Mg?*, about 25% of its
Na*, and a smaller proportion of its K* is found in bone.

bone GLA-protein (BGP) see osteocalcin.

bone marrow the soft tissue contained within the internal cavities
of bones. Red marrow (or myeloid tissue), found in developing
bone, ribs, vertebrae, and in parts of the long bones, is actively he-
mopoietic and contains all the cells of the circulating blood and
their precursors together with megakaryocytes, reticulum cells,
macrophages, and plasma cells. In adult animals the marrow of
many bones, particularly limb bones, becomes filled with fatty tis-
sue known as yellow marrow. In adult mammals, B lymphocytes de-
velop and differentiate in the bone marrow.

bone-marrow-derived cell any cell derived from bone marrow tis-
sue, including erythrocytes, lymphocytes, granulocytes, etc. The
term is often used misleadingly to refer to the B lymphocytes.

bone morphogenetic protein abbr: BMP; any of several zinc
metalloendopeptidases belonging to the sub-subclass EC 3.4.24,
and having an EGF motif repeat; they are members of the astacin
subfamily. BMP enzymes are disulfide-linked homodimers of the
transforming growth factor-f family, and are related to tolloid.
They are involved in induction of bone and cartilage formation.

bone morphogenetic protein receptor abbr.. BMPR; either of
two receptors for bone morphogenetic proteins. They occur together
on cell surfaces and are single-pass transmembrane proteins whose
intracellular domains are serine/threonine protein kinases. They
function via phosphorylation of Smad 5, which then dimerizes with
Smad 4 before entering the nucleus to regulate DNA transcription.
Many mutations in the BMPR II gene at 2q31-q32 are associated
with primary pulmonary hypertension. See Smad.

bone sialoprotein 1 see osteopontin.

bongkrekic acid 3-carboxymethyl-17-methoxy-6,18,21-trimethyl-
docosa-2,4,8,12,14,18,20-heptaenedioic acid; a toxic antibiotic
formed by Pseudomonas cocovenenans grown on partially defatted
coconut. It is named after ‘bongkrek’, a product of mouldy Indone-
sian coconut that becomes highly toxic when the Pseudomonas out-
grows the mould. It is an inhibitor of oxidative phosphorylation, an
effect ascribable to its inhibitory action on mitochondrial adenine
nucleotide translocation, apparently by fixing the adenine nu-
cleotides to the translocation sites thus rendering dissociation of the
nucleotides from the translocator rate-limiting in the overall trans-
port process. Compare atractyloside.

COOH

OCHs

bookmark (in computing) a URL stored in a browser file, usually to
allow quick access to frequently used WWW pages.

booster dose a second or subsequent dose of antigen, especially in
the form of a vaccine, given after the priming dose with the object of
stimulating rapid production of large amounts of antibody.

bootstrap 1 (in computing) to restart a computer, often after a
crash. 2 (in statistics) a form of randomization test that involves
sampling data with replacement from the original data set, used to
estimate the reliability of a result. Bootstrapping is used, for exam-
ple, in phylogeny to assess the reliability of the branching structure
in phylogenetic trees.

Born equation an equation for the free energy change, AG, when a
sphere of charge e and radius r is brought into a uniform medium of
unvarying dielectric constant D:
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~AG = (1-1/D)(e2r).

[After Max Born (1882-1970), German-born British physicist.]

borohydride any member of a group of compounds with the struc-
ture MBH,, where M is an alkali metal. These compounds will re-
duce aldehydes, ketones, and Schiff bases in nonaqueous solvents,
and also acids, esters, acid chlorides, and nitriles. H-labelled boro-
hydrides are useful for the facile reductive tritiation of the afore-
mentioned compounds.

boronyl the group -B(OH),; it is used attached to a matrix to com-
plex with cis-diols (as in some saccharides).

borosilicate (glass) a silicate glass containing at least 5% boric
oxide. Such a material has a high melting point and a low coeffi-
cient of thermal expansion, and hence is useful for the manufacture
of heat-resistant glassware.

boss symbol for bride-of-sevenless gene (see Sevenless protein).

bottom yeast (e popular name for any of various strains of brewers’
yeast that effect fermentation at a comparatively low temperature
and tend to sediment to the bottom of the fermentation vessel. It is
used for the manufacture of light beers, e.g. lager. Bottom yeast is
generally distinguishable from top yeast by its ability to produce ex-
tracellular f-galactosidase, EC 3.2.1.23.

botulinum toxin a mixture of neurotoxins formed by Clostridium
botulinum, the causal agent of botulism, that is a potent inhibitor of
acetylcholine release from cholinergic neurons. Neurotoxins A and
B are homologous zinc metalloproteases that cleave synaptobrevin
and synaptosome-associated protein 25 (SNAP 25), respectively.
Both consist of a catalytic light (or L) chain disulfide-linked to a
heavy (or H) chain that mediates binding of the toxin to, and chan-
nel formation in, the host cell membrane. Local injection of the
toxin (popularly termed ‘Botox’) is used to remove wrinkles and
frown lines and to decrease muscle spasticity in wrist and fingers
following cerebral thrombosis. The type A precursor consists of
1295 amino acids; residues 1-447 form the L chain and 448-1295
form the H chain.

Bouguer-Beer law another name for Beer's law (def. 1).

Bouguer’s law a physical law stating the relation between the
amount of light transmitted by an absorbing medium and its thick-
ness, based upon the finding that successive equal thicknesses of
sheets of glass absorbed equal fractions of the light incident upon
them. It may be expressed in the form I, = Ije *?, where I is the in-
tensity of the incident light, 7, is the intensity of the transmitted
light, d is the thickness of the absorbing medium, and & is a con-
stant. The law was later restated by Lambert — see Lambert's law (of
absorption) — and extended to solutions by Beer — see Beer's law
(def. 1). [After Pierre B. Bouguer (1698-1758), French astronomer
and mathematician who discovered it in 1728.]

boundary any zone of transition, either between solvent and solu-
tion or between two solutions; i.e. a zone in which the composition
of a solution changes.

boundary spreading the broadening of a boundary during ultra-
centrifugation of macromolecules due to the effects of diffusion.

bound-to-free ratio abbr.: B/F ratio; the ratio of the amount of a
ligand bound by a specific macromolecule or receptor to the
amount of ligand free in solution, in a specified system. Plotting
[BJ/[F] versus [F] yields a Scatchard plot.

boutique database an alternative name for specialist database.

bouvardin a cyclic hexapeptide isolated from the plant Bouvarda
ternifolia, used as a drug against dysentery. It has anti-tumour
properties and inhibits eukaryotic protein synthesis.

bovine of, belonging to, or characteristic of the ox tribe Bovini,
which includes cattle, especially of the genus Bos.

bovine albumin or bovine serum albumin see serum albumin.

bovine pancreatic inhibitor or bovine pancreatic trypsin inhibitor
or basic protease inhibitor a protein from cattle pancreas that in-
hibits trypsin, kallikrein, chymotrypsin, and plasmin. A popular
molecule for studies on protein folding, etc., it contains three disul-
fide bonds. The sequence is:

RPDFCLEPPYTGPCKARIIRYFYNAKAGLCQT-
FVYGGCRAKRNNFKSAEDCMRTCGGA.

(10.903 kDa). The 3-D structure is also known.



bovine spongiform encephalopathy

bovine spongiform encephalopathy abbr.: BSE; a transmissible
dementia in cattle, sometimes also known as ‘mad cow disease’,
characterized by a spongy degeneration of neuronal cells in the
brain and also enlargement of the astrocytes therein. It appears to
be caused by a prion, and original outbreaks were thought to be the
result of feeding cattle on offal derived from sheep infected with
scrapie.

Bowman-Birk inhibitor see soybean trypsin inhibitor.

Bowman'’s capsule or glomerular capsule the dilated, cup-shaped
vesicle at the proximal end of a nephron that encloses a knot of
blood capillaries constituting the glomerulus. It is the site of pri-
mary filtration of blood into the nephron. [After William Paget
Bowman (1816-92), British histologist and ophthalmic surgeon.]

Boyden chamber an apparatus, consisting of two small chambers
separated by a micropore filter, used in the study of chemotaxis.

Boyle's law see gas laws. [After Robert Boyle (1627-91), Irish
chemist and physicist.]

bp symbol for base pair(s).

b.p. abbr. for boiling point.

53Bp1 abbr. for p53 binding protein 1; a protein that contains tan-
dem BRCAI C-terminal sequence motifs in its C-terminal region,
through which it binds the tumour suppressor protein p53. It colo-
calizes with DNA damage response proteins and is a critical regula-
tor of ATM protein in cell cycle checkpoint signalling. Mice defi-
cient in 53Bpl show growth retardation, immune deficiency, and
sensitivity to irradiation and are cancer prone.

BP abbr. for 1 blood pressure. 2 British Pharmacopoeia.

BP-80 a membrane protein from pea and Arabidopsis thaliana that
binds the N-terminal propeptide of several vacuolar proteins. It
may be a receptor for a subset of these proteins and is produced in
these plants by a multigene family. Homologues occur in the Golgi
apparatus and in clathrin-coated vesicles .

BPAG abbr. for bullous pemphigoid antigen.

BPC abbr. for British Pharmaceutical Codex.

B peptide or fibrinopeptide B the 20-residue peptide cleaved from
the B chains of a fibrinogen molecule when it is converted into fib-
rin by the proteolytic action of thrombin.

BPG abbr. for 2,3-bis(phospho)-D-glycerate.

BPI protein abbr. for bacterial/permeability-increasing protein; a
potent antimicrobial lysosomal protein of polymorphonuclear
leukocytes that binds lipopolysaccharide of Gram-negative bac-
teria, thereby neutralizing its effects. Comprising 456 residues, it is
homologous with the plasma proteins LPS-binding protein, CETP
(cholesteryl ester transfer protein), and PLTP (phospholipid trans-
fer protein).

BPOC abbr. for biphenylisopropyloxycarbonyl-; an acid-labelling
group for amino acids, introduced using, e.g., 2-(4-biphenylyl)-
prop-2-yl 4’-methoxycarbonylphenylcarbonate (reagent structure
shown).
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Bpu11021 a type 2 restriction endonuclease; recognition sequence:
GCTTNAGC. Espl is an isoschizomer.

Bq symbol for becquerel.

Br symbol for 1 bromine. 2 the butyryl group.

brachyurin EC 3.4.21.32; other name: collagenolytic proteinase; a
serine proteinase that catalyses the hydrolysis of proteins with
broad specificity for peptide bonds. It degrades native collagen at
about 75% of the length of the molecule from the N terminus; it
also shows low activity on small-molecule substrates of both
trypsin and chymotrypsin.

Bradford assay a method for estimation of protein, based on bind-
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branched-chain a-keto-acid dehydrogenase kinase

ing of the dye Coomassie brilliant blue G-250. [After Marion M.
Bradford, US biochemist.]

bradykinin or kinin-9 abbr.: BK; a vasoactive nonapeptide, H-Arg-
Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg-OH, formed by the action of
plasma kallikrein, which hydrolyses the sequence out of the plasma
globulin kininogen. Glandular kallikrein cleaves kininogen one
residue earlier to give the decapeptide Lys-bradykinin (kallidin,
abbr.: Lys-BK). Met-Lys-bradykinin is also formed, perhaps by the
action of leukocyte kallikrein. Pharmacologically important ana-
logues include des-Arg’ or BK, g and Ile-Ser-bradykinin (or T-
kinin), [Hyp’]bradykinin, and [Hyp*]bradykinin. Bradykinin is
formed in a variety of inflammatory conditions and in experimental
anaphylactic shock. It is a powerful blood-vessel dilator, increasing
vascular permeability and causing a fall in blood pressure; it is also
a constrictor of smooth muscle. See also lysine(arginine) carboxypep-
tidase.

bradykinin receptor any membrane protein that binds bradykinin
(BK) and mediates its intracellular effects. Two types of receptor
are recognized: By (previously BK;), on which order of potency is
des-Arg’-bradykinin (abbr.: BK,_g) = kallidin (Lys-BK) > BK; and
B, (previously BK,), with order of potency kallidin > BK >> BK 5.
Hence, BK g is a powerful discriminator. B; receptors are consid-
erably less common than B, receptors, which are present in most
tissues. The rat B, receptor is a seven-transmembrane-domain pro-
tein which has been shown on activation to stimulate phosphoinosi-
tide turnover.

Bragg'’s law a law stating that when a crystal is pictured as a set of
reflecting planes uniformly spaced at a distance d and a beam of X-
rays of wavelength / strikes the crystal at an angle 6, reinforcement
of the reflected waves occurs when sin 6 = n 4/2d, where n is an inte-
ger known as the order of reflection. [After William Lawrence Bragg
(1890-1971), Australian-born British experimental physicist.]

brain-derived neurotrophic factor abbr.: BDNF; a protein that
promotes the survival of neuronal populations located either in the
central nervous system or directly connected to it. It is a key player
in neuronal plasticity. Activity-dependent release of BDNF induces
protein synthesis in dendrites via a receptor tyrosine kinase, and is
important in induction of long-term potentiation.

brain natriuretic peptide see natriuretic peptide.

Brain tumor see Pumilio.

branch 1 a subdivision of the stem or the root of a plant; any smaller
structure growing or arising from a larger one. 2 a side chain at-
tached to the main chain of a molecular entity. 3 to form a branch;
to bifurcate; to divide into offshoots. —branched adj.; branching .

branch-and-bound (in phylogeny) a heuristic method for searching
tree space for optimal trees. It is faster than an exhaustive tree
search, but remains impractical for large numbers of taxa (e.g. more
than 18).

branched-chain describing any molecular entity with one or more
branches (def. 2).

branched-chain amino acid abbr.: BCAA; any of the neutral
aliphatic essential amino acids L-leucine, L-isoleucine, and L-valine.
They are incorporated into proteins or degraded oxidatively in mi-
tochondria, especially in skeletal muscle, liver, and brain, and are
ketogenic. BCAA infusions counteract the catabolic state of severe
trauma and sepsis. Maple-syrup urine disease results from their de-
fective oxidative decarboxylation.

branched-chain a-keto-acid dehydrogenase abbr.. BCKDH;
EC 1.2.4.4; recommended name: 3-methyl-2-oxobutanoate dehydro-
genase (lipoamide); other name: 2-oxoisovalerate dehydrogenase.
An enzyme that catalyses the conversion of o-oxo acids to acyl-
CoA and CO,. Thiamine diphosphate is a coenzyme. The enzyme
consists of a multienzyme complex of branched-chain a-keto-acid
dehydrogenase (E1), lipoamide acyltransferase (E2), and lipoamide
dehydrogenase (E3). The complex is associated with the matrix side
on the inner mitochondrial membrane. In humans, E1 is a dimer of
o (gene at 1p31) and B (gene at 7q31-q32) subunits; E2 is encoded
by a gene at 1p31; and E3 is a homodimer (gene at 7q31-q32). Nu-
merous mutations in each of these genes are associated with differ-
ent forms of maple-syrup urine disease.

branched-chain a-keto-acid dehydrogenase kinase sce [3-
methyl-2-oxobutanoate dehydrogenase (lipoamide)] kinase.



branched-chain oxo-acid dehydrogenase phosphatase

branched-chain oxo-acid dehydrogenase phosphatase sce [3-
methyl-2-oxobutanoate dehydrogenase (lipoamide)]-phosphatase.

branched polymer any polymer in which there are side chains at-
tached to a main chain.

brancher-deficiency amylopectinosis an alternative name for
type IV glycogen disease.

branching (in nuclear physics) the simultaneous existence of more
than one disintegration pathway for a particular radionuclide.

branching enzyme EC 2.4.1.18; recommended name: 1,4-c--glucan
branching enzyme; systematic name: 1,4-o-D-glucan: 1,4-a-D-glu-
can 6-a-D-(1,4-o-D-glucano)-transferase; other names: amylo-
(1,4-1,6)-transglycosylase; corn starch branching enzyme II;
amylo-transglycosylase; glucanotransferase; starch branching en-
zyme II. Any 1,4-a-glucan branching enzyme that catalyses the
transfer of a segment of 1,4--glucan chain to a primary C-6 hy-
droxyl group in a similar glucan chain. Branching enzymes fall into
two types: the plant Q-enzymes and the mammalian enzymes, which
are able to produce glycogen, a more highly branched molecule
than the amylopectin produced in plants by Q-enzymes. The name
should always be qualified, e.g. glycogen branching enzyme, amy-
lopectin branching enzyme. Deficiency in humans results in glyco-
gen disease type IV.

branch migration a proposed model to explain the occurrence of
apparently branched DNA structures, as seen by electron micros-
copy, and their conversion into linear duplex DNA. The branched
structures may form by association over parts of their lengths of
three or more polynucleotide strands. The migration of the branch
point is presumed to occur by displacement of a strand from its fel-
low in one branch by a strand in another. Such a process may occur
in transcription or in recombination.

brassinolide see brassinosteroid.

brassinosteroid a class of steroids that contain 27, 28, or 29 carbon
atoms, with different substituents on rings A and B and on the side
chain. They occur in algae, ferns, gymnosperms, and angiosperms
and induce a broad variety of biological responses. Brassinolide (a
28C steroid) is a plant growth regulator discovered in rape (Brassica
napus) but widely distributed throughout the plant kingdom. It is
the most active of the class, its immediate metabolic precursor being
castasterone. The latter was discovered in insect galls of sweet
chestnut (Castanea crenata) and has campesterol as a precursor.

BRCA cither of two genes, BRCAI and BRCA2, implicated in sus-
ceptibility to breast cancer. Up to 80% of women who inherit mu-
tated forms of either gene develop breast cancer, and BRCA/ muta-
tions imply a high risk of ovarian cancer. BRCAI (at 17q21)
encodes 1863 amino acids. The protein includes a RING finger
motif in the N-terminal region and two domains in the C-terminal
region that are involved in DNA binding and in protein—protein in-
teractions. It is implicated in transcriptional regulation of DNA
damage-inducible genes that function in cell-cycle arrest. BRCA2
(at 13q12-q13) encodes 3418 amino acids. The protein has histone
acetyltransferase (HAT) activity and forms complexes with phos-
phorylated BRCAI, RADSI1, and RADS?2 for cell-cycle control and
DNA repair through homologous recombination. Several hundred
mutations in each gene have been reported.

brdU or BrdU abbr. for bromodeoxyuridine (the symbol BrdUrd is
recommended).

BrdUrd symbol for bromodeoxyuridine. Compare BrUrd.

breakage and reunion model the classical and generally accepted
model of chromosomal crossing-over; it involves breakage of the
chromatids and reunion of the alternative fragments.

breakpoint cluster region term originally suggested for a limited
region of 5-6 kb in the base sequence of chromosome 22, in which
breakpoints involved in formation of the Philadelphia chromosome
were found to cluster. Molecular cloning of specific areas of DNA
(e.g. band 22ql1) gave a probe specific for the breakpoint translo-
cation domain. Subsequent work led to this region being identified
as the BCR gene.

breathing « colloquial term for transient dynamic changes in the
structure of macromolecules involving expansion and contraction
of the 3-D structure.

brefeldin A a fungal metabolite, isolated from Penicillium brefel-
dianum, that inhibits a wide variety of membrane transformations

85

Brilliant blue

of importance in intracellular transport. It effects a rapid increase
in the volume of Golgi cisternae and loss of recognizable Golgi ap-
paratus in treated cells. There is a rapid reversible dissociation of a
Golgi-associated peripheral protein identical with a coat protein
subunit of non-clathrin-coated vesicles (B-COP). See coatomer.

B region the site of final epoxidation of carcinogenic polycyclic aro-
matic hydrocarbons. It is located on the terminal ring of the bay re-
gion on a bond adjacent to the bay region. Compare A region, K re-
gion, L region.

brei a finely and uniformly ground tissue suspension containing all
the enzymes of the original material but with the normal spatial re-
lationships between them disrupted. Compare homogenate.

bremsstrahlung the X-rays produced when an electrically charged
particle, usually a B particle or an accelerated electron, is deceler-
ated by the electric field of an atomic nucleus. The yield is directly
dependent upon the magnitude of the atomic number of the target
element. [German: braking radiation.]

brevetoxin any of the highly toxic lipid-soluble polyether com-
pounds isolated from Ptychodicus brevis (Gymnodinium breve), the
red-tide organism. They cause the death of fish and are responsible
for shellfish poisoning in humans. They are activators of voltage-
dependent Na* channels.

brevican a proteoglycan that contains linked chondroitin sulfate
chains and is expressed primarily in cerebellar astrocytes. It con-
tains an N-terminal hyaluronan-binding domain. The bovine pro-
tein contains 912 amino acids.

brevin an alternative term for gelsolin.

brevinin a secreted amphibian peptide with antibacterial and he-
molytic activities. Example, brevinin-1 from Rana brevipoda porsa
has sequence FLPVLAGIAAKVVPALFCKITKKC.

brewers’ yeast the common name for strains of the yeast Saccha-
romyces cerevisiae that are used in brewing. In addition to their
ability to produce, and remain viable under, appreciable levels of
ethanol, such strains are able to ferment maltose, maltotriose, and
other sugars in the wort, and to withstand its relatively high os-
motic pressure. See also bottom yeast.

bridge (in chemistry) a valence bond, atom, or unbranched chain of
atoms connecting two different parts of a molecule.

bridgehead (in chemistry) either of the two atoms, e.g. tertiary car-
bon atomks, that are connected by a bridge.

bridge-receptor any molecular entity with two or more specific
binding sites able to interact with and join a corresponding number
of complementary ligands, which may or may not be the same.

bridging ligand a ligand that binds to two or more atoms, usually
metals, linking them together to produce a polynuclear coordina-
tion complex. Bridging is indicated by the Greek letter mu (u) ap-
pearing before the ligand name and separated by a hyphen. An ex-
ample is sulfide in an iron—sulfur cluster.

Briggs-Haldane theory an alternative to the Michaelis-Menten
theory of the kinetics of enzyme reactions for cases where break-
down of the enzyme-substrate complex to products is not slow in
comparison with its dissociation to enzyme and substrate. Compare
Michaelis kinetics. [After George Edward Briggs (1893-1985),
British plant physiologist, and John Burdon Sanderson Haldane
(1892— 1964), British enzymologist, geneticist, philosopher, and
popularizer of science, who put forward their theory in 1925.]

Brij proprietary name for any of a series of polyethylene ethers of
higher fatty alcohols. They are surfactants useful for the solubiliza-
tion of membrane fractions. Brij 35 is polyoxyethylene (23) lauryl
ether, aggregation number 40, CMC 92 uM.

Brilliant blue see Coomassie blue.
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British antilewisite abbr.: BAL; another name for dimercaprol.

British thermal unit abbr.: Btu; a non-SI unit given by the energy
required to raise the temperature of 1 pound of water through 1 °F.
Since this depends on the temperature of the water, the temperature
range should be specified. The Btu(mean), defined as the 1/180 part
of the energy required to raise the temperature of 1 pound of water
from 32 °F to 212 °F, is equal to 1055.06 J.

Brix abbr. for: biogenesis of ribosomes in Xenopus; a protein involved
in ribosome assembly, that colocalizes with fibrillarin in nucleoli,
and associates with the RNA of large ribosomal subunits. Compris-
ing 339 residues, it contains a central globular domain (=150-180
residues) found in about 50 other proteins. Knockout of the yeast
orthologue is lethal and produces defects in synthesis of the large ri-
bosomal subunit.

Brk abbr. for Bek-related kinase; an alternative name for Cek2. See Cek.

BRN a family of neurally expressed genes encoding brain-specific
transcription factors. They contain a POU domain. Brn-3.1 and Brn-
3.2 modulate the terminal differentiation of auditory and visual sys-
tem development respectively.

broad host range relating to the ability of a plasmid to be subju-
gated as a vector in a broad range of hosts, especially Gram-nega-
tive bacteria. Such plasmids are also termed promiscuous.

broad-spectrum antibiotic any antibiotic that is active against a
wide range of bacterial species.

Brockmann body a discrete organ, occurring in fish, that contains
tissue corresponding to that found in the islets of Langerhans of
mammals. One or more Brockmann bodies occur in various teleost
species. They are free of pancreatic acinar tissue, which makes them
particularly suitable for biochemical studies and a good source of
fish insulin. The principal islet weighs in the region of 1-50 mg;
smaller secondary islets may also occur.

Brodie’s fluid a manometer fluid containing 23 g NaCl, 5 g sodium
tauroglycerate, 100 mg Evan’s Blue, and a few drops of an ethano-
lic thymol solution, in 1000 mL of water; D = 1.033. The standard
pressure (760 mmHg) in mm of manometer fluid is 10 000.

brom+ «a variant form of bromo+.

bromelain or bromelin either of two similar cysteine proteinases: stem
bromelain, EC 3.4.22.32, isolated from the stem of the pineapple,
Ananas comosus; and fruit bromelain, EC 3.4.22.33, from the same
plant. They are broad-specificity proteinases, similar to other cys-
teine proteinases but with so far unique geometry and reactivity at
the active site. The two types of enzyme are distinguished by the
substrate Z-Arg-Arg-NHMec, which is hydrolysed by stem brome-
lain but not by fruit bromelain.

bromination the introduction of one or more bromine atoms
(bromo residues) into an organic molecule, whether by addition or
substitution. —brominate vb.

bromine symbol: Br; a halogen element of group 17 of the IUPAC
periodic table; atomic number 35; relative atomic mass 79.909. Nat-
ural bromine consists of the two isotopes 7Br and ®'Br at almost
equal relative abundances.

bromine-82 the radioactive nuclide %;2;Br; half-life 35.3 h; it emits
beta radiation (0.444 MeV) and gamma radiation of various ener-
gies.

bromo+ or (sometimes before a vowel) brom+ prefix denoting a
bromine atom in organic linkage.

bromocriptine or bromoergocriptine 2-bromoergocryptine; an er-
gotoxin ergot alkaloid derivative that acts as a dopamine (D,) recep-

H3C

CHs

Br
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tor agonist. It inhibits the secretion of prolactin and somatotropin
by the pituitary gland, and has potential applications in the treat-
ment of Parkinson’s disease.

bromodeoxyuridine symbol: BrdUrd; 5-bromo-2’-deoxyuridine; 5-
bromouracil 2’-deoxyriboside; a synthetic analogue of thymidine. It
acts as an inhibitor of cell differentiation, and also has antiviral
properties. See bromouracil.

bromodomain a domain present in some 75 proteins that forms a
left-handed four-helix bundle whose pocket interacts with &-N-
acetyl-lysyl residues in the N-terminal segments of core histones. It
is also present in many transcriptional regulators that have intrinsic
histone acetyltransferase activity.

Bromophenol Blue a dye used as a pH indicator, changing from
yellow to blue over the pH range 3.0-4.6
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Bromophenol Red a dye used as a pH indicator, changing from
yellow to red over the pH range 5.2-6.8
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N-bromosuccinimide abbr.: NBS; an oxidizing and brominating
agent, used for the oxidation of tryptophan residues in proteins.
Tyrosine, histidine, and methionine may be oxidized to a lesser ex-
tent.

Br. Br

HO OH

Bromothymol Blue a dye used as a pH indicator, changing from
yellow to blue over the pH range 6.0-7.6

bromouracil symbol: BrUra; 5-bromouracil; 5-bromo-2,4(1H,3H)-
pyrimidine-dione; a synthetic analogue of thymine with mutagenic
activity. It is incorporated into DNA as bromodeoxyuridine, which
replaces thymidine and induces transitions of G-C base-pairing to



bromouridine

A-T pairing. It can be used as a density marker for DNA. The free
compound is an inhibitor of dihydrouracil dehydrogenase.

o}

bromouridine symbol: B or BrUrd; 5-bromouridine; 5-bromouracil
riboside; a synthetic analogue of ribothymidine.

Bronsted catalysis law an expression of the relation between the
rate constant, k, of a catalysed reaction, and the pK of the catalyst:
logk = ¢ + bpK, where b and c¢ are constants and the value of b pro-
vides a measure of the balance between nucleophilic and general
base character of the catalysis. [After Johannes Nicolaus Brensted
(1879-1947), Danish physical chemist.]

Brgnsted-Lowry acid any chemical species capable of donating a
hydron to a base. Examples are H,0, H;0*, CH;COOH, H,PO,,
NH,*. [After J. N. Bronsted (see Bransted catalysis law) and Thomas
Martin Lowry (1874-1936), British chemist.]

Brgnsted-Lowry base any chemical species capable of accepting a
hydron from an acid. Examples are OH-, H,O, CH;COO-, HPO,*,
NH;.

Brookhaven database sce PDB.

broth (in bacteriology) any liquid culture medium, especially nutri-
ent broth.

brown adipose tissue a highly specialized tissue with a high con-
tent of lipid and cytochromes found in some animals, particularly
hibernating animals and the newborn of some species. It is highly
vascular and consists of small polygonal cells, each containing
many separate lipid droplets and many mitochondria. Its function
is thermogenesis during the arousal period after hibernation or, in
the young, to provide heat before shivering has developed. It is ac-
tive also in normal but not in obese humans. The colour is due to
the high cytochrome content. Heat is generated by lipid oxidation
through electron transport not coupled to oxidative phosphoryla-
tion. The uncoupling is mediated by brown fat uncoupling protein.
Compare white adipose tissue.

brown fat uncoupling protein abbr.. UCP; other names: mito-
chondrial UCP; thermogenin; a dimeric integral mitochon-
drial inner membrane protein that forms a HY-channel, is
unique to brown adipose tissue mitochondria, and is important
for thermogenesis of this tissue. By causing the membrane to leak
protons, it abolishes the proton gradient that drives oxidative
phosphorylation, so that electron transport results solely in heat
production.

Brownian movement the peculiar random movements shown
by microscopic particles in a disperse phase, i.e. when suspended
in a liquid or gas. It is caused by the continuous irregular bom-
bardment by the molecules of the surrounding medium. [After
Robert Brown (1773-1858), British botanist who first observed it in
1827.]

browning reaction any of a group of complex reactions, both en-
zymic and nonenzymic, that occur in some foods during processs-
ing and/or storage and cause a brownish discoloration. Members of
this group include the oxidation of phenolic compounds (which is
believed to be enzymic) together with caramelization, ascorbate de-
composition, and the Maillard reaction (all of which are believed to
be nonenzymic).

BRUCE abbr. for baculovirus repeat-containing ubiquitin-conjugat-
ing enzyme. See Apollon.

brucine 2,3-dimethoxystrychnidin-10-one; a highly toxic bitter-tast-
ing alkaloid obtained from Strychnos seeds. It is used as a resolving
agent for some racemates. Compare strychnine.
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BRUNO a protein of Drosophila that is essential for repression of
mRNA for the oskar-encoded protein as it is in transit from nurse
cells to the posterior pole of the oocyte.

BrUra symbol for bromouracil.

BrUrd symbol for bromouridine (alternative to B). Compare BrdUrd.

brush border the dense covering of microvilli on the apical surface of
epithelial cells in the intestine and kidney. The microvilli aid ab-
sorption by increasing the surface area of the cell.

Bruton’s tyrosine kinase a cytoplasmic protein-tyrosine kinase
expressed throughout B lymphocyte differentiation and in myeloid
cells but not in the B lymphocyte lineage. The locus at Xq22 en-
codes a protein of 659 amino acids that contains: an N-terminal
plekstrin homology domain that binds phosphoinositides, protein
kinase C, and subunits of trimeric G-proteins; a region that is pro-
line-rich and binds SH3 domains; and a C-terminal kinase domain.
It is a mediator of radiation-induced apoptosis of lymphoma B
lymphocytes. Over 400 mutations in the gene are associated with X-
linked agammaglobulinemia. [After Ogden C. Bruton (1908 1994),
US paediatrician.]

bryostatin any of a number of highly potent activators of protein
kinase C found in bryozoans, especially Bugula neritina. They were
isolated as the active anti-leukemic agent of bryozoan extracts.
They block phorbol ester-induced differentiation of human
promyelocytic leukemia cells and other actions of phorbol esters.

bryostatin 1

BSA abbr. for bovine serum albumin. See serum albumin.

BSE abbr. for bovine spongiform encephalopathy.

B side the side of the nicotinamide ring of NADH or NADPH at
which projects the pro-S hydrogen atom (known as Hp) at the 4 po-
sition. Compare A side.

Bsp12861 a type 2 restriction endonuclease; recognition sequence:
G[AGT]GCJACT]C. Sdul is an isoschizomer.

Bsp14071 a type 2 restriction endonuclease; recognition sequence:
TTGTACA.
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BspT1041 a type 2 restriction endonuclease; recognition sequence:
TTTCGAA. Asull and NspV are isoschizomers.

BspT1071 a type 2 restriction endonuclease; recognition sequence:
GTG[TCJ[AG]CC. HgiCl is an isoschizomer.

BssHII a type 2 restriction endonuclease; recognition sequence:
GTCGCGC. BsePl is an isoschizomer.

Bst11071 a type 2 restriction endonuclease; recognition sequence:
GTATTAC. Snal is an isoschizomer.

BstPI a type 2 restriction endonuclease; recognition sequence: GTGT-
NACC. BstEII and Eco0651 are isoschizomers.

BstXI a type 2 restriction endonuclease; recognition sequence:
CCANNNNNTNTGG.

BTEE abbr. for N-benzoyl-L-tyrosine ethyl ester (a substrate for the
assay of chymotrypsin).

B-transferase EC 2.4.1.37; recommended name: fucosylglycoprotein
3-a-galactosyltransferase; other name: [histo-blood group] B trans-
ferase; an enzyme that catalyses the reaction:

UDPgalactose + glycoprotein o-L-fucosyl-(1,2)-D-galactose =
UDP + glycoprotein a-D-galactosyl-(1,3)-[e-L-fucosyl-(1,2)]-L-
galactose,

thus adding galactose to the H antigen of the ABH antigen system,
leading to formation of the B antigen. The protein is a product of
one allele of the ABO gene. It has virtual identity of sequence with
that catalysing A-transferase activity, differing only at residues 176
(A has Arg, B has Gly), 235 (A Gly, B Ser), 266 (A Leu, B Met),
and 268 (A Gly, B Ala).

BT toxin abbr. for Bacillus thuringiensis toxin; any of a class of re-
lated protein toxins produced by different subspecies of the bac-
terium Bacillus thuringiensis. They are insecticidal and have been
used, by spraying or by transgenic expression, to protect crops (e.g.
cotton, maize, potato). The CrylA(a) toxin is active against lepi-
dopterans, whereas CryIIIA toxin is active against coleopterans.
The crystal structures of both have been elucidated.

Btu abbr. for British thermal unit.

Bu symbol for the butyl group.

BU (sometimes) abbr. for bromouracil (BrUra is recommended).

bubble column a column-shaped bioreactor in which the reaction
medium is kept mixed and aerated by the introduction of air at the
bottom.

Biichner funnel a cylindrical funnel for filtration, usually of porce-
lain or plastic, that includes a perforated plate on which a filter
paper is placed. It is generally used with a vacuum. See also Hartley
filter funnel.

bud 1 a small lateral or terminal protuberance on the stem of a plant
that contains undeveloped foliage or floral leaves. 2 a budlike pro-
tuberance on the surface of a yeast cell or other simple organism. 3
to form a bud. 4 to reproduce asexually, as in yeasts, by the process
of budding.

budding 1 the production of a bud or buds. 2 a form of asexual re-
production, occurring in certain bacteria and fungi (e.g. yeasts) and
some primitive animals in which an individual arises from a daugh-
ter cell formed by pinching off a part of the parent cell. The budlike
outgrowths so formed may sometimes remain attached to the par-
ent cell.

BUdR or BUDR (sometimes) abbr. for bromodeoxyuridine (the sym-
bol BrdUrd is preferred).

bufadienolide any of various naturally occurring doubly unsatu-
rated lactones of certain steroids with important pharmacological
effects on heart muscle (see cardiac glycoside). They are so named
because they were originally found in the venomous secretion of the
skin glands of some toads (Bufo), and are hence also known as toad
poisons. They also occur in certain plants, e.g. Digitalis. See also bu-
fogenin B.

buffer 1 any substance or mixture of substances that, when dis-
solved (usually in water), will maintain its solution at approxi-
mately constant pH despite small additions of acid or base. The
commonest examples are moderately strong solutions containing
both a weak acid and its conjugate base (or a weak base and its con-
jugate acid). A substance is useful as a buffer over a range of about
one pH unit either side of its pK, but is most effective at or near the
pK. Buffer substances used for biochemical or biological purposes
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include: acetate, bicarbonate, bis-tris propane, borate, citrate, di-
methylmalonate, glycinamide, glycylglycine, imidazole, phosphate,
succinate, and Tris together with any good buffer substances. By ex-
tension, the term may be applied to agents controlling the activities
of various other specified entities, e.g. redox buffer, carbon-dioxide
buffer, metal-ion buffer. Also used attributively: e.g. buffer action;
buffer salt; buffer solution. 2 a solution of a buffer (def. 1). 3 a short-
term storage facility (e.g. as part of the memory of a computer), es-
pecially one whose patterns or rates of input and output can differ.
4 to treat with or to incorporate a buffer (def. 1); to act as a buffer.
See also buffering capacity, buffer value. —buffered adj.; buffering n.

buffering capacity or buffering power 1 the number of gram-equiv-
alents of either hydrogen ions or hydroxide ions required to change
the pH of 1 litre of 1 m buffer solution by one unit. Buffering ca-
pacity = (1/m) (dn/dpH), where m is the number of moles of buffer,
and dpH is the pH change produced by addition of dr equivalents
of hydrogen ions or hydroxide ions. 2 an alternative term for buffer
value.

buffer solution see buffer (def. 2).

buffer value or Van Slyke buffer value or buffering capacity symbol:
p; the amount of acid or base, in gram-equivalents, needed to
change the pH of 1 litre of a buffer solution by one unit at any pH;
i.e. f = db/dpH, where b is the molar concentration of base in the
solution. [After Donald Dexter Van Slyke (1883-1971), US bio-
chemist, who described it in 1922.]

buffy coat the layer of white cells that forms between the layer of
red cells and the plasma when unclotted blood is centrifuged or al-
lowed to stand.

bufogenin B 3f,14,16f-trihydroxy-5p-bufa-20,22-dienolide; a bufa-
dienolide found in the Chinese drug Ch’an Su, prepared from Chi-
nese toads (Bufo asiaticus).

HO

bulge loop a structure in a polynucleotide duplex in which one
strand contains a nonterminal extra sequence that is not able to
base-pair with the second strand, thereby forming a bulge on one
side of the duplex.

bullous pemphigoid antigen abbr.: BPAG; either of two proteins
present in epithelia, to which autoantibodies are present in bullous
pemphigoid (an acquired disease characterized by subepidermal
blistering). BPAGle (BPAG epithelial, 230 kDa) is an intracellular
coiled-coil protein that attaches keratin intermediate filaments to
hemidesmosomes. It is highly homologous with desmoplakin and
plectin. BPAGln is a neuronal isoform. The gene at 6pl1-p12 en-
codes a protein of 2632 residues, and mutations in the mouse ortho-
logue are associated with dystonia musculorum. BPAG?2 (180 kDa)
is a type XVII collagen and has a cytoplasmic N-terminal domain,
one transmembrane segment, and an extracellular C-terminal do-
main that consists of 15 Gly—X-Y repeats interrupted by other
short sequences. Mutations in the gene on 10q24.3 (for type XVII
procollagen al chain) are associated with a benign form of epider-
molysis bullosa.

BUN abbr. for blood urea nitrogen, an index of the blood-urea con-
centration.

bundle sheath a parenchymal sheath surrounding a vascular bun-
dle in plants.

bungarotoxin any of various neurotoxins derived from the venom
of the elapid snake, Bungarus multicinctus. The chief components
are: (1) o bungarotoxin, a single polypeptide chain of 74 amino-acid
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residues; it is an irreversible antagonist of nicotinic cholinergic re-
ceptors and causes paralysis; (2) B bungarotoxin, a multicomponent
protein composed of two polypeptide chains: a long chain (120
amino-acid residues) and a short chain (60 residues); it prevents the
release of acetylcholine from cholinergic neurons.

Bunsen coefficient symbol: «; the absorption coefficient of a gas
in a solution. It is defined as the volume of gas in litres, reduced to
273.15 K and 1 atm (101 325 Pa) pressure, that dissolves in 1 litre of
liquid when the partial pressure of the gas in the gas phase is 1 atm.
[After Robert Wilhelm Bunsen (1811-99), German chemist.]

bunyavirus any of a group of RNA animal viruses consisting of en-
veloped particles, 90-100 nm in diameter with helical nucleocap-
sids, and containing segmented RNA (minus strand) of 3-4 MDa.
The group has been recognized as different from togaviruses and in-
cludes arthropod-borne viruses that can cause encephalitis.

buoyant density the density of a solute molecule as determined by
density-gradient ultracentrifugation. It is the density of the solu-
tion, p, at the point in the gradient where: p = 1/y, where y is the par-
tial specific volume of the solute in question.

buoyant force symbol: Fg; the force acting on an object suspended
in a liquid due to the liquid displaced by the object. It is given by: Fj,
= Vppm& Where Vp is the volume of the object, py, is the density of
the displaced liquid m, and g is the acceleration due to gravity.

Bureau International des Poids et Mesures the agency in
Sévres, near Paris, that maintains the SI system of units.

burette or (US) buret a graduated (often glass) tube with a pinch-
clamp, stopcock, or valve at one end used for measuring or dispens-
ing known volumes of fluids, especially liquids. A graduated sy-
ringe used for the same purpose may also be termed a burette.

Burkitt’s lymphoma a malignant tumour of the lymphatic system,
most commonly affecting children in tropical Africa within 15°
north and south of the equator. Epstein-Barr virus can be demon-
strated in a proportion of cultured tumour cells though it is unlikely
that the virus is the sole cause of the malignancy. [After Denis Par-
sons Burkitt (1911-93), British surgeon.]

Burnet’s theory of immunity see clonal selection theory.

bursacyte an alternative name (archaic) for B lymphocyte.

bursa of Fabricius or cloacal bursa a saclike lymphoepithelial
structure opening into the dorsal part of the cloaca in young birds.
It usually degenerates as the birds reach maturity. It is associated
with humoral immunity and the lymphocytes processed by it are
termed B lymphocytes. In mammals it is likely that hemopoietic tis-
sue itself fulfils the equivalent role, providing the appropriate mi-
croenvironment for the maturation of B lymphocytes from precur-
sor stem cells.

bursectomy removal of the bursa of Fabricius, either by surgery in
ovo or shortly after hatching, or by destruction in ovo by application
of, e.g., testosterone. Bursectomy inhibits the formation of B lym-
phocytes and hence circulating antibody.

bursin the tripeptide Lys-His-Gly-NH,; a selective B-cell differenti-
ating hormone from the bursa of Fabricius of chickens.

burst 1 the initial pre-steady-state liberation of the first product, B,
in an enzymic reaction of the type: £ + AB = EAB — EA + B and
EA — E + A, where E is the enzyme and 4 is the second product. 2
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the sudden release of phage particles accompanying lysis of a
phage-infected bacterial cell. See also burst size, respiratory burst.

burst size the mean number of bacteriophage particles set free per
infected bacterium upon lysis of phage-infected cells.

butanediol fermentation a type of fermentation effected by some
members of the Enterobacteriaceae, e.g. Enterobacter, Erwinia,
Klebsiella, and Serratia, in which glucose is fermented with the pro-
duction of 2,3-butanediol and other substances.

butanoyl another name for butyryl.

butyl symbol: Bu; the alkyl group, CH3-[CH,],—CH,—, derived from
butane.

butylated hydroxytoluene an alternative name for di-tert-butyl-p-
cresol.

butyl-PBD sce biphenylylphenyloxadiazole.

butyrate 1 trivial and preferred name for butanoate; the anion
CH;-{CH,],-COO, derived from butyric acid (butanoic acid), a
saturated, unbranched, aliphatic acid. 2 any mixture of free butyric
acid and its anion. 3 any salt or ester of butyric acid.

butyric acid fermentation a type of fermentation effected by
some saccharolytic species of Clostridium, e.g. C. butyricum, in
which glucose is fermented, with the production of acetic acid, bu-
tyric acid, carbon dioxide, and dihydrogen.

butyrophenone any of a group of antipsychotic drugs, e.g. haloperi-
dol, that are more selective than the phenothiazine group. Butyrophe-
nones interact rather more specifically with dopamine D, receptors
and reduce the firing of dopaminergic neurons.

butyrophilin a type I membrane protein of mammary gland, probably
involved in stimulating the secretion of droplets of fat in milk.

butyryl symbol: Br; trivial and preferred name for butanoyl; the acyl
group, CH;-{CH,],-CO-, derived from butyric acid (butanoic
acid).

BX-C abbr. for the bithorax complex, one of two (see ANT-C) major
families of homeotic genes in Drosophila, mutations in which affect
thoracic and abdominal segments.

byssus an elastomeric protein of bivalve molluscs, threads of which
attach mussels to hard surfaces such as rocks. It consists of 882
amino acids; the N- and C-terminal regions are histidine-rich do-
mains, while the central region is a collagen-like domain flanked by
elastomeric domains.

byte a single unit of information handled by a computer; the binary
unit required for storage of a character, usually comprising eight
bits.

Bz symbol for the benzoyl group.

bZIP abbr. for basic zipper; a characteristic feature of a family of pro-
teins that possess a basic region (b) and a leucine zipper domain
(ZIP). The basic region harbours a DNA-contact surface, and the
leucine zipper domain is essential for homodimer formation, or for-
mation of heterodimers with other leucine zipper proteins. The
family includes the AP, ATF, and CREB protein transcription factors.

Bzl symbol for the benzyl group.

BZLF1 one of a group of transcription factors related to the jun and
fos gene products. It is involved in the switch from latency to virus-
particle production following infection by Epstein-Barr virus.
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¢ 1 symbol for a centi+ (SI prefix denoting 10-2). b cyelic (def. 3) or
cyclo+ (denoting cyclic compounds, as in cAMP for cyclic AMP or
Hx, for cyclohexyl. ¢ (obsolete) curie (use Ci). 2 abbr. for a comple-
mentary (as in cDNA). b ¢is (not recommended). ¢ (obsolete) cubic
(i.e. to the third power).

c- (in genetics) prefix denoting cellular, as in c-myc, the cellular as
opposed to viral (v-) version of a (proto)oncogene; see, e.g., MYC.

¢ symbol for 1 amount-of-substance concentration; that for a partic-
ular substance may be denoted by adding a subscript, e.g. ¢g for
amount concentration of a substance B. 2 speed (alternative to v, u,
or w). 3 (bold italic) velocity (alternative to v, u, or w).

c- abbr. for cis-.

co symbol for speed of light in vacuo. the subscript may be omitted
when there is no risk of ambiguity.

C 1 symbol for a carbon; see carbon-11, carbon-12, carbon-13, carbon-14.
b designating a specific carbon atom, e.g. C-1, C-2. ¢ a residue of
the a-amino acid L-cysteine (or L-half-cysteine) (alternative to Cys).
d a residue of the base cytosine in a nucleic acid sequence. e a
residue of the ribonucleoside cytidine (alternative to Cyd). f
coulomb. g or (formerly) C’ complement (the main components of
complement are designated C1-C9). 2 see programming language.

°C symbol for degree Celsius (formerly degree centigrade). See Celsius
temperature.

Cy symbol for the constant region of an immunoglobulin heavy chain.
The particular constant domain in question may be indicated as
Cyl, Cy2, Cy3.

Cy symbol for the constant region of an immunoglobulin light chain.

C symbol for 1 capacitance. 2 heat capacity (C, at constant pressure,
Cy at constant volume, C,,, molar heat capacity). 3 number concen-
tration (Cg for a substance B).

C- (in chemical nomenclature) alocant indicating substitution on car-
bon; a particular carbon atom may be specified by a right super-
script.

-C a conformational descriptor designating the chair conformation of a
six-membered ring form of a monosaccharide or monosaccharide
derivative. Locants of ring atoms that lie on the side of the struc-
ture’s reference plane from which the numbering appears clockwise
are indicated by left superscripts and those that lie on the other side
of the reference plane by right subscripts; e.g. -1€;, -*C;. See also con-
formation (def. 2).

-1C4 or (formerly) -1C conformational descriptor for an aldopyra-
nose in the chair conformation, with C2, C3, C5, and OS5 in the
structure’s reference plane, and with C1 above and C4 below the
plane; e.g. a-D-glucopyranose-!Cy.

-4C, or (formerly) -CI a conformational descriptor for an aldopyra-
nose in the chair conformation, with C2, C3, C5, and O5 in the
structure’s reference plane, and with C1 below and C4 above the
plane; e.g. o-D-glucopyranose-*C;.

C++ see programming language.

Ca symbol for alpha carbon atom.

CB symbol for beta carbon atom.

Ca symbol for calcium.

CAA a codon in mRNA for L-glutamine.

CAAT box or CAT box a conserved sequence in DNA found within
the promoter region of the protein-encoding genes of many eukary-
otes. It has the consensus sequence GGCCAATCT and is believed
to determine the efficiency of transcription from the promoter.

CAAX abbr. for Cys—aliphatic-aliphatic—X; a C-terminal tetrapep-
tide motif that is present in proteins that become prenylated. Fol-
lowing prenylation, the AAX is removed by a CAAX-prenyl en-
dopeptidase (a metal-dependent integral membrane protein) and
the new C-terminal cysteine is carboxymethylated.

Cab-O-Sil proprietary name for fumed silica supplied by Cabot Car-
bon Ltd.

CaBP3 see calreticulin.

CAC a codon in mRNA for L-histidine.

cachectic factor a 24 kDa proteoglycan isolated from the murine
adenocarcinoma MACI16 that has been implicated in the produc-
tion of cachexia. The peptide has the N-terminal sequence YD-
PEAASAPGSGDPSHEA, and has N- and O-glycans. Intravenous
injection of the proteoglycan induces rapid weight loss.

cachectin see cachexia, tumour necrosis factor-a.

cachexia a condition caused by chronic disease, such as cancer, and
characterized by wasting, emaciation, feebleness, and inanition. It
led to the name ‘cachectin’ for the protein now known as tumour
necrosis factor but a 24 kDa proteoglycan has more probably been
implicated in this. See cachectic factor.

CACNAA1A abbr. for calcium channel alpha subunit 1A. See hemi-
plegic migraine.

cacodylate 1 dimethyl arsinate, the anion (CH3),~AsOO derived
from cacodylic acid. It is useful as a buffer substance (pK, = 6.2). 2
any salt of cacodylic acid.

CAD 1 or CAD protein a multifunctional protein found in many eu-
karyotes and containing domains for three enzymes of pyrimidine
biosynthesis: carbamoyl phosphate synthase (glutamine-hydrolysing);
aspartate transcarbamylase; and dihydroorotase. 2 abbr. for caspase-de-
pendent DNase; a lysosomal enzyme that cleaves DNA in cells un-
dergoing apoptosis.

cadaverine 1,5-pentanediamine; a substance formed by microor-
ganisms in decaying meat and fish by the decarboxylation of lysine.
It also occurs as an intermediate in the biosynthesis, via lysine, of
some quinolizidine alkaloids (e.g., lupinine) in plants.

cadherin any member of a family of calcium-dependent cell adhe-
sion proteins that preferentially interact in a homophilic manner in
cell—cell interactions. Cadherins may thus contribute to the sorting
of heterogeneous cell types; they are type I membrane proteins. The
names of different classes indicate the tissues in which they were
first found: E-cadherin is present on many types of epithelial cells;
N-cadherin is present on nerve, muscle and lens cells; and P-cad-
herin is present on placental and epidermal cells. Typically, cad-
herins have five similar extracellular domains, the outermost three
of which have Ca?*- binding sites, and an intracellular C-terminal
domain that interacts with the actin cytoskeleton.

cadmium mycophosphatin a cadmium-binding phosphoglyco-
protein, M, 12 000; it lacks sulfur-containing amino acids, but is
rich in aspartic and glutamic acids, and phosphoserine.

CAD protein a multifunctional protein found in many eukaryotes,
and containing domains for three enzymes of pyrimidine biosynthe-
sis: carbamoyl phosphate synthase (glutamine-hydrolysing); aspartate
transcarbamylase; and dihydroorotase.

cadystin the phytochelatin of Saccharomyces pombe.

Caenorhabditis elegans a nematode (roundworm), with a
genome of about 97 million base pairs. Its cellular anatomy has
been fully described, and the nucleotide sequence of the genome de-
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caerulein

termined, revealing over 19 000 genes, 40% of the predicted protein
products having significant matches in other organisms.

caerulein the Brit. spelling of cerulein.

caeruloplasmin the Brit. spelling of ceruloplasmin.

caesium alternative spelling (esp. Brit.) for cesium.

CAF1 abbr. for chromatin assembly factor 1; a complex of p150 and
p60 subunits, present in Drosophila and human cells, that is respon-
sible for chaperoning histones H3 and H4 to DNA during replica-
tion. The p60 gene maps to a locus on chromosome 21 that is
strongly associated with the major features of Down syndrome. See
NAP1.

caffeine 1,3,7-trimethylxanthine, 3,7-dihydro-1,3,7-trimethyl-1H-
purine-2,6-dione; a substance found in certain plants, notably in tea
and coffee and the beverages derived from them. It is an adenosine
(A and A,) receptor antagonist and phosphodiesterase inhibitor,
and a stimulant of the central nervous system, affecting the cardio-
vascular system and causing diuresis. Its actions are similar to those
of theophylline but less potent.

(@) /CH3
HSC\N N
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caffetannic acid an alternative name for chlorogenic acid.

CAG a codon in mRNA for L-glutamine.

cage carrier see ionophore.

cage compound 1 an alternative name for clathrate (def. 1). 2 any
compound possessing a nonplanar bicyclic or polycyclic molecular
structure that encloses a cavity.

caged ATP a type of protected ATP analogue, e.g. adenosine-5'-
triphospho-1-(2-nitrophenyl)ethanol (or the methanol-containing
equivalent), that releases ATP in good yield when photolysed by a
short pulse of light of 360 nm wavelength. Similarly, guanosine-5’-
triphospho-1-(2-nitrophenyl)ethanol is used as caged GTP. These
compounds can be introduced into cells prior to photolysis. Caged
ATP has been used, e.g., to study muscle contraction on the mil-
lisecond timescale.

caged GTP see caged ATP.

Cahn-Ingold-Prelog rule or Cahn-Ingold—Prelog system an alter-
native name for sequence rule.

CAK see Cdk-activating kinase.

cal symbol for calorie.

calbindin other names: cholecalcin; calbindin D9K; CABP; vitamin
D-dependent calcium-binding protein; an EF-hand CaZ*- binding
protein from intestine. It is present in a variety of cells, including
absorptive cells of the duodenum (in which its synthesis is vitamin
Ds-dependent), in hippocampal cells, and in kidney.

calcemic factor or (esp. Brit.) calcaemic factor the prohormone of
parathyrin.

calcidiol the recommended trivial name for calcifediol, 25-hydroxy-
cholecalciferol. It is formed in liver from cholecalciferol, and is the
major store of the vitamin in the body, being present largely in
plasma. It is the precursor of the hormonal form of the vitamin, cal-
citriol. See also vitamin D.
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calcitonin

calciductin a name proposed for a 23 kDa sarcolemmal protein that,
when phosphorylated by a cAMP-dependent protein kinase, causes
an approximately two-fold stimulation of the slow Ca”* inward cur-
rent.

calcifediol 25-hydroxyvitamin Ds; another name for calcidiol. See
also vitamin D.

calciferol an alternative (older) name for ergocalciferol, also known
as vitamin D,. See also vitamin D.

calcification the deposition of calcium salts in the tissues. It is part
of the normal process of bone formation in which hydroxyapatite
crystals are deposited, in the neighbourhood of osteoblast cells, in a
pre-existing collagen-containing matrix.

calcified describing a tissue that has been solidified by deposition of
calcium; having undergone calcification.

calcimedin see annexin.

calcimycin see A23187.

calcineurin or protein phosphatase 2B (abbr.: PP-2B) or CaMBPgqg a
major heat-labile calmodulin-binding protein isolated from bovine
brain, but later found in all cells from yeast to mammals. It has pro-
tein serine/threonine phosphatase activity, and is classified as a pro-
tein phosphatase 2B (EC 3.1.3.16). It plays an important role in ter-
minating synaptic transmission, and in T-cell activation. It is only
weakly inhibited by okadaic acid, but potently inhibited by certain
pyrethrin compounds. It consists of two subunits, A and B, the A
subunit having the catalytic activity, the B subunit conferring cal-
cium sensitivity.

calciol an alternative trivial name for cholecalciferol.

calciosome a discrete cytoplasmic organelle in non-muscle cells,
and a candidate for the inositol 1,4,5-trisphosphate-sensitive Ca?*
store. It has a high content of a calsequestrin-like protein.

calciotropic describing any hormone or other agonist acting on cal-
cium metabolism.

calciphorin a calcium ionophore polypeptide, M, 3000, isolated
from the inner membrane of calf mitochondria.

calcitetrol the recommended trivial name for 10,24 R,25-trihydroxy-
cholecalciferol. It is the inactivation product of calcitriol, from
which it is formed by calcitriol 24-hydroxylase. See also vitamin D.

calcitonin or thyrocalcitonin a 3.4 kDa polypeptide hormone that
regulates the levels of calcium and phosphate in blood. In all species
studied it consists of a single polypeptide chain of 32 amino-acid
residues with a C-terminal prolinamide residue and an N-terminal
seven-membered ring formed by a disulfide bridge between hemi-
cystine residues at positions 1 and 7. The single letter code structure
for the polypeptide is

CGNLSTCMLGTYTQDFNKFHTFPQTAIGVGAP-NH,.

Calcitonin is secreted by the € cells, which in mammals occur pri-
marily in the thyroid gland; in more primitive vertebrates they are
found mainly in the ultimobranchial bodies and the lung. The hor-
mone is concentrated in the hypothalamus of humans and some
other vertebrates, and in the primitive brain of the chordate organ-
ism Ciona intestinalis. Calcitonin causes a rapid but short-lived
drop in the level of calcium and phosphate in blood by promoting
their incorporation in the bones. Overall its action is antihypercal-
cemic, opposing that of parathyrin. The response of plasma calci-



calcitonin gene-related peptide

tonin to stimulation by administered pentagastrin or calcium may be
used to screen for medullary cell carcinoma of the thyroid; the level
rises to abnormally high values after stimulation, though normal in
its absence. The precursor (locus at 11p15.2-p15.1) also contains
katacalcin. Both the calcitonin precursor and calcitonin gene-related
peptide precursor are formed by alternative splicing of the same
gene.

calcitonin gene-related peptide abbr.: CGRP; a pleiotropic 3.8
kDa polypeptide of 37 amino-acid residues, found in parts of the
nervous system and endocrine system, and in some other organs. It
is a potent vasodilator and hypotensive agent, and is regarded as a
neuromodulatory peptide. The mRNA is formed by alternative
splicing of the transcript of the calcitonin gene, which has exons cod-
ing for a region common to both CGRP and calcitonin precursors
together with specific calcitonin and CGRP exons. The polypeptide
has the structure (rat):

SCNTATCVTHRLAGLLSRSGGVV-
KDNFVPTNVGSEAF-NH,,

a form known as «-CGRP. B-CGRP is identical except for Lys in-
stead of Glu at position 35, and is encoded by a separate but related
gene. a-CGRP is present in trigeminal and spinal sensory ganglion
cells, in olfactory and gustatory systems, and at neuromuscular
junctions. CGRP is also found in the endocrine system — in a subset
of adrenal medullary cells and in thyroid C cells — in bronchiolar
cells, and in intestinal cells. Administration of synthetic rat CGRP
causes a drop in blood pressure (CGRP is the most potent known
hypotensive gene peptide), and increase in heart rate. In vitro it can
relax arteries from many vascular beds taken from a variety of
species, and is one of the most potent vasodilators known. It also
inhibits gastrointestinal motility and causes catecholamine release
and gastric hypoacidity. In Raynaud’s disease there is deficiency of
perivascular neurons that contain CGRP. CGRP is homologous to
amylin.

calcitonin gene-related peptide receptor any of several mem-
brane proteins that bind calcitonin gene-related peptide (CGRP)
and mediate its effects. CGRP; and CGRP, subtypes have been
proposed; the antagonist CGRPg 3, is selective for CGRP, recep-
tors, and [Cys(Acm)>7]JCGRP for CGRP, receptor types. CGRP
receptors are widely distributed in the nervous system, following
the pattern of distribution of CGRP, except that receptor numbers
are high in cerebellum. They are also widespread in the cardiovas-
cular system, as well as in adrenal, pituitary, exocrine pancreas, kid-
ney, and bone. CGRP receptor stimulation leads to cyclic AMP ac-
cumulation in a number of tissues (heart, liver, muscle, pancreatic
acinar cells) indicating coupling to one or more G-proteins.

calcitonin receptor any of the membrane proteins that bind calci-
tonin and mediate its effects. They are seven-transmembrane-helix
receptors, normally coupled to G-proteins. In many systems they
can activate both adenylate cyclase and the phosphatidylinositol
cycle.

calcitriol /e recommended trivial name for 1a,25-dihydroxychole-
calciferol. Produced from cholecalciferol by hydroxylation of C-25
in liver and C-1 in kidney, it increases calcium absorption by induc-
ing synthesis of calbindin in duodenal mucosa, and promotes cal-
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cium deposition in bone by inducing osteocalcin in osteoblasts. See
vitamin D.

calcium symbol: Ca; an alkaline-earth metal of group 2 of the
TUPAC periodic table; relative atomic mass 40.08, atomic number
20; it occurs naturally only in an ionized (Ca?") or combined state,
and is a mixture of stable nuclides of relative mass 40 (96.97 atom
percent) and 44 (2.06 atom percent) with small proportions of nu-
clides of relative mass 43, 46, and 48. Calcium is the fifth most
abundant element of the Earth’s crust and is an essential compo-
nent of all living material. It occurs in bone, shell, and teeth and low
concentrations of ionic calcium play many important roles in the
regulation of diverse cellular processes. The most abundant mineral
in the human body, most of it is in the skeleton. It has especially im-
portant functions in bone, in the control of nervous, muscle, and
other excitable tissue, and as a second messenger and regulator of
enzyme activity. Calcium homeostasis depends on the action of: (1)
parathyroid hormone, which increases tubular reabsorption of cal-
cium, and releases calcium from bone, thereby having overall a hy-
percalcemic action; (2) vitamin D (calcitriol), which causes absorp-
tion of calcium from the gut and its release from bone, and also
therefore has a hypercalcemic action; and (3) calcitonin, which re-
duces calcium resorption from bone. The range of plasma calcium
in normal human adults is 2.2-2.6 mmol L. See also hypercal-
cemia, hypocalcemia.

calcium-45 symbol: ¥°Ca; an artificial radioactive nuclide of cal-
cium, with a half-life of 165 days. It emits B--particles (i.e. electrons)
of 0.252 MeV max. and no y-radiation.

calcium-47 symbol: ¥'Ca; an artificial radioactive nuclide of cal-
cium, with a half-life of 4.54 days. It emits B~-particles (i.e. elec-
trons) of two energy ranges (1.98 and 0.67 MeV max.) and y-radia-
tion of three energies (1.31, 0.815, and 0.49 MeV).

calcium channel any of several proteins that permit the controlled
(gated) passage of calcium ions through membranes. There are sev-
eral types. L-type channels are involved in excitation—contraction
coupling in muscle; they bind 1,4-dihydropyridine (DHP). The
DHP receptor is a protein located in transverse (T-) tubules that
specifically binds DHP compounds such as nifedipine. This modu-
lates the slow L-type channel in skeletal muscle, neurons, and car-
diac cells. N-type channels, identified only in neurons, participate in
neurotransmitter release and are blocked by w-conotoxin. T-type
channels influence pacemaker activity in the heart and repetitive
spike activity in neurons; they are blocked by octanol. P-type chan-
nels, identified in some CNS neurons and prominent in Purkinje
cells, are blocked by w-agatoxin, much less so by @-conotoxin. The
L-type channel from skeletal muscle consists of five subunits: al,
a2, B, v, and 4. The largest subunit (a1) is responsible for many of
the functional features, including DHP binding and the voltage-
gated pore. It is structurally similar to the Na* channel a subunit,
with four internal repeats of 200-300 amino acids exhibiting se-
quence homology. Each of these repeats contains six putative trans-
membrane segments, S1 to S6; segment S4 in all repeats has posi-
tively charged groups in -(K/R)XX- repeats (four to six K or R
residues per segment), that have been implicated in sensing voltage
changes; potential N-glycosylation sites and potential cAMP-de-
pendent phosphorylation sites have been identified on the a; pro-
tein. Missense mutations in the gene at 19p13 for the a1A subunit
are associated with familial hemiplegic migraine and with episodic
ataxia-2, while expansion of the polyglutamine tract is associated
with a form of spinocerebellar ataxia. See also verapamil.

calcium-dependent regulator protein or calcium-dependent
modulator protein abbr.: CDR; former name for calmodulin.

calcium ion (Ca?*)-release channel another name for the ryan-
odine receptor.

calcium phosphate-mediated transfection a method for intro-
ducing exogenous DNA such as a plasmid into mammalian or
other eukaryotic cells. Cells in culture are exposed to a calcium
phosphate coprecipitate of DNA and a proportion of them take up
the complex by endocytosis and express the transfected genes. Effi-
ciency of transfection varies greatly with different cell lines.

calcium pump any system that transports calcium ions across a
biological membrane from a lower to a higher concentration with
the consumption of energy. The term is used especially of the pump
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calcium-regulated actin bundling protein

in the sarcoplasmic reticulum of muscle of which a transmembrane
calcium-transporting ATPase is an integral part.

calcium-regulated actin bundling protein a protein that is
probably involved in the formation of filopodia.

calcium-sensing receptor a G-protein-coupled receptor that is
expressed in parathyroid glands and renal tubules. It consists of
1078 amino acids, encoded by a gene at 3q13.3-q21. Loss-of-func-
tion mutations are associated with familial hypercalcemic hypocal-
ciuria, and gain-of-function mutations with familial hypocalcemic
hypercalciuria.

calcium-transporting ATPase EC 3.6.1.38; an integral mem-
brane protein that forms an essential component of the calcium
pump in sarcoplasmic reticulum. It catalyses the hydrolysis of ATP
to ADP and orthophosphate, simultaneously transporting two cal-
cium ions from the cytosol into the sarcoplasmic reticulum for each
ATP hydrolysed. Probably comprising 10 transmembrane domains,
it is related to other metal-ion-transporting ATPases. A number of
types exist.

calcium-trigger protein any of a group of small calcium-binding
trigger proteins, including calmodulin, troponin C (see troponin), and
parvalbumin.

calculus (pl. calculi) a concretion of material that forms within the
body. It often resembles a small pebble, hence is called a ‘stone’.
Calculi are most common in the gall bladder or kidney, and are
composed variously of organic or inorganic salts, frequently of cal-
cium; cholesterol calculi are gallstones of pure cholesterol.

calcyclin other names: prolactin receptor associated protein, growth
factor-inducible protein 2A9, S100 calcium-binding protein A6; a
small protein that copurifies with prolactin receptor. It is induced in
fibroblasts by growth factors and is overexpressed in acute myeloid
leukemia. It binds specifically annexin XI.

caldecrin a pancreatic protein that lowers serum calcium. It also has
chymotrypsin-like activity, which is not needed for the calcium-
lowering effect.

caldesmon an F-actin cross-linking protein in thin filaments in
smooth muscle and in stress fibres in (non-muscle) fibroblasts. It
also binds myosin and tropomyosin. It appears to be a homo- dimer
comprising two polypeptide chains, each with a single actin-binding
site and a single self-association site. It controls actin—-myosin inter-
actions, and inhibits the actin-activated ATPase of myosin. Its ac-
tion is attenuated by calcium-calmodulin, and potentiated by
tropomyosin. Caldesmon will interact with Ca>*-calmodulin (but
not with calmodulin alone), an interaction that causes caldesmon to
dissociate from F-actin. See also caldesmon kinase, caldesmon phos-
phatase.

caldesmon kinase EC 2.7.1.120; the name given to a reaction now
known to result from the autophosphorylation of caldesmon (by
ATP) in the presence of calcium. This autophosphorylation abol-
ishes the ability of caldesmon to bind actin.

caldesmon phosphatase EC 3.1.3.55; an enzyme that hydrolyses
the phosphate from caldesmon phosphate.

caldolysin an extracellular protease isolated from Thermus aquati-
cus strain T-351, an extreme thermophile. It contains 13% carbohy-
drate by weight, and one atom of zinc; M, 21 000.

calelectrin see annexin IV, annexin V, annexin VI.

calgizzarin an EF-hand Ca*-binding protein isolated from chicken
gizzard smooth muscle. It is also abundant in rabbit lung and is
found in other tissues. It is homologous to annexin II light chain,
and is a homodimer (disulfide-linked). It is over-expressed in
human colorectal tumours.

callipyge a mutation in sheep that produces enlarged hindquarters
by enhanced expression of several genes of muscle

callose a linear (1,3)-f-D-glucan insoluble in water but soluble in di-
lute alkali. The glucan chains form stable double or triple helices.
Callose is a ubiquitous higher plant polysaccharide occurring as a
component of specialized, and often transient, cell walls, especially
in reproductive tissues and is a component of the cell plate. Callose
is synthesized at the outer plasma membrane surface of a few cell
types. It is rapidly deposited as drops, plugs, or plates on wounding
or physiological stress, or attempted penetration by fungal hyphae.
Callose synthase is activated by Ca?*, which increases in concentra-
tion on wounding. Callose deposits on cell walls stain specifically
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with Aniline Blue or its fluorochrome. Specific hydrolases, e.g. glu-
can endo-1,3-f-D-glucosidase (EC 3.2.1.39) for callose and mem-
brane-bound callose synthetase (EC 2.4.1.34), are found in plants.
Functionally callose may act as a temporary wall matrix, as a spe-
cial permeability barrier or as a wall strengthening agent. Other
(1,3)-p-p-glucans include yeast glucan, pachyman, lamarin, scle-
roglucan, curdlan, leucosin, mycolamarin, paramylon, chrysola-
marin, and lentinan.

callus 1 a mass of relatively unspecialized tissue that develops at
wound sites in plants, forming a protective covering. Callus cells are
used in tissue culture as the starting material for the propagation of
plant clones. 2 tissue formed during the healing of broken bone.

calmegin a spermatogenesis-specific chaperone protein that is ho-
mologous to calnexin, calreticulin, and CALNUC. Mouse knock-
outs produce sperm that cannot bind to the zona pellucida of ova.

calmitine a mitochondrial Ca”*-binding protein of fast-twitch mus-
cle fibres with a characteristic 28-residue signal. The mature protein
is identical to calsequestrin of the sarcoplasmic reticulum.

calmodulin abbr.. CAM; a small, heat-stable, acidic, calcium-de-
pendent modulator protein that binds four calcium ions per mol-
ecule and is then able to stimulate a variety of eukaryotic enzymes
or enzyme systems. These include brain adenylate cyclase, cytosolic
cyclic nucleotide phosphodiesterase, myosin light-chain kinase, ery-
throcyte Ca?*,Mg?*-ATPase, plant NAD" kinase, and a number of
calcium-dependent protein kinases including phosphorylase kinase
(to which it contributes the & subunits); these enzymes bind to
calmodulin via basic amphiphilic alpha-helices they contain. Vari-
ous other cellular processes such as membrane phosphorylation
and microtubule disassembly also are stimulated. Calmodulin is a
single-chain polypeptide, of which aspartic and glutamic account
for about 30% of the total residues; it contains one residue of N°-
trimethyllysine per mole but no cysteine, hydroxyproline, or trypto-
phan residues. Calmodulin appears to be ubiquitous within the ani-
mal and plant kingdoms, to be without species or tissue specificity,
and to be almost invariant in structure, being conserved nearly per-
fectly throughout evolution; it has EF-hand domains and is similar to
troponin C from muscle. It has been known by a variety of names
including modulator protein, phosphodiesterase activator protein,
troponin C-like (modulator) protein, and calcium- (or Ca®*)-de-
pendent regulator (or modulator) protein (CDR protein).

calmodulin-dependent protein kinase II recommended name:
Ca?*/calmodulin-dependent protein kinase, EC 2.7.1.123; other
names: Ca>*-CAM kinase II; microtubule-associated protein 2 ki-
nase; multifunctional Ca?*-CAM kinase. An enzyme with broad
specificity and activated by Ca®* that catalyses the phosphorylation
of Ser and Thr residues in proteins by ATP. It is involved in cell reg-
ulation. It is composed of a (M, 60 000) and B (M, 55 000) subunits
in a dodecahedral structure. On activation by Ca?>’-CAM, au-
tophosphorylation converts the enzyme to a Ca?*-CAM-indepen-
dent form. Substrates include synapsin I, tryptophan hydroxylase,
skeletal muscle glycogen synthetase, and microtubule-associated
proteins tau and MAP-2. A synthetic peptide substrate is
PLSRTLSVSS.

calmodulin-like domain protein kinase abbr.. CDPK; EC
2.7.1.— other name: Ca’*-binding Ser/Thr protein kinase. An en-
zyme that is subject to autophosphorylation and resembles calmod-
ulin-dependent protein kinases in its N-terminal region and con-
tains four EF hands in the C-terminal region. It may be ubiquitous
in plant cells, being attached to the cytoskeleton, by N-terminal
myristoylation to the inner surface of the plasma membrane, or in
the cytoplasm.

calnexin a calcium-binding protein of the endoplasmic reticulum. It
appears to play a role in the processing of endoplasmic reticulum
proteins, in monitoring assembly, and in retaining unassembled or
incorrectly folded proteins. It has a single transmembrane helical
region.

CALNUC a calcium-binding protein of Golgi apparatus, homolo-
gous with calreticulin.

calomel electrode the mercury—mercurous chloride (mercury—
calomel) (Hg;Hg,Cl,, CI") half-cell that is reversible to chloride
ions. Because of its stability and simplicity, it is frequently used in



calorie

conjunction with a saturated-KCl bridge as a reference electrode in
pH meters, etc.

calorie or (sometimes) gram calorie or small calorie symbol: cal; any
of several units of heat or energy in the CGS system. A calorie orig-
inally represented the quantity of heat required to raise one gram of
water through one degree centigrade (i.e. Celsius). However, the en-
ergy represented by a calorie varies slightly according to the initial
temperature of the water. Hence, the International Table calorie
(symbol: calyr) is now taken to equal 4.1868 J exactly, while the
15°C calorie (symbol: caljs) is equal approximately to 4.1855 J.
Thermochemical calculations have often used a slightly different
value; one thermochemical calorie (symbol: caly) is now taken to
equal 4.184 J exactly. In nutrition and physiology, the term ‘calorie’
is often used to mean the kilocalorie or Calorie (initial capital),
equal to 103 cal;. Use of all these units is now deprecated, the joule
now being preferred.

Calorie or (sometimes) kilogram calorie or large calorie the name
used, especially in nutrition, for the kilocalorie, i.e. 103 cal;. Com-
pare calorie.

calorific of, relating to, or generating heat.

calorific value the amount of heat produced by the complete com-
bustion of a given mass of a substance, such as a fuel or foodstuff.
It is usually expressed in J kg,

calorigen any agent that increases heat production by increasing
metabolism. See salicylic acid..

calorigenesis the production or increased production of heat in an
organism. —calorigenic adj.

calorimeter an instrument for determining quantities of heat
evolved, transferred, or absorbed.

calorimetry the measurement of the amount of heat evolved, trans-
ferred, or absorbed by a system. —calorimetric adj.

calpactin see annexin.

calpain abbr.: CAPN; EC 3.4.22.17; a Ca?*-activated, neutral, thiol
proteinase enzyme that preferentially cleaves the bonds: Tyr-|-Xaa,
Met-|-Xaa, or Arg-|-Xaa with Leu or Val as the P2 residue. Cal-
pains are cytosolic mammalian enzymes, of five main types:
CAPNI and 2 are ubiquitous; CAPN3 is muscle-specific; and
CAPN4 and 5 are stomach-specific. These have an identical small
regulatory EF-hand subunit and a large catalytic subunit, which con-
tains an N-terminal domain that is cleaved by autocatalytic activa-
tion, a catalytic domain, and a C-terminal region that contains five
EF hands. Mutations in CAPN3 (gene locus at 15q15.1-q21 en-
codes 996 amino acids) are associated with a form of limb girdle
muscular dystrophy (LGMD2A).

calpastatin a protein, found in liver and erythrocytes of several
mammals, that is a specific calpain inhibitor. Four characteristic
domains are involved in the inhibitory action.

C-alpha an alternative term for alpha carbon atom.

calphostin C one of a group of compounds isolated from Cladospo-
rium cladosporioides having a unique structural feature in possess-
ing a perylene quinone. It was identified in a search for inhibition of
protein kinases. It inhibits protein kinase C by action on the regula-
tory domain and has a relatively high degree of specificity, but acts
equally on all isoforms having the common regulatory domain. It is

HO.
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a highly potent and specific inhibitor (ICs, = 50 nM) of protein ki-
nase C. At higher concentrations it inhibits other kinases, including
myosin light chain kinase, and cyclic GMP- and cyclic AMP-de-
pendent kinases.

calphotin a Ca’*-binding protein found in the cytoplasm of pho-
toreceptor cells of Drosophila melanogaster. The C-terminal region
contains a leucine zipper uninterrupted by prolines. The protein
contains >50% proline, alanine, and valine.

calponin a thin filament-associated protein implicated in regulation
and modulation of smooth muscle contraction. It is found as an
actin-, calmodulin-, and tropomyosin-binding protein present in
many vertebrate smooth muscles, and is related to troponin T in
immunological and biochemical characteristics.

calpromotin an alternative name for torin.

calregulin see calreticulin.

calreticulin other names: calregulin; Crp55; CaBP3; HACBP;
erp60; a Ca?*-binding protein of the endoplasmic reticulum lumen;
its C terminus contains the KDEL sequence.

calsequestrin a 44 kDa calcium-binding protein of low isoelectric
point, found on the interior surface of the membrane of the sar-
coplasmic reticulum of muscle. It acts as an internal calcium store in
muscle and releases Ca* at calcium channels. It has only a moderate
affinity for calcium ions, but a high capacity (>40 Ca?* ions per
molecule); selective binding of Ca2* in preference to other cations is
promoted by ATP; it also exhibits protein kinase activity. Calse-
questrin makes up some 19% of the protein of isolated sarcoplasmic
vesicles, and is thought to assist in depleting the sarcoplasm of free
calcium ions during relaxation. The human muscle isoform (390
amino acids, 44.53 kDa) is very acidic (47 Asp, 56 Glu), with a se-
quence of eight aspartic-acid residues at the C terminus.

calspectin an alternative name for fodrin.

calstorin a calcium-binding protein of the microsomal lumen of rat
brain, similar to calsequestrin.

caltractin or centrin an EF-hand Ca®*-binding protein of the centro-
some of interphase and mitotic cells that plays a fundamental role
in microtubule-organizing centre structure. It is present in the cen-
trosome/basal body apparatus of the green alga Chlamydomonas
reinhardtii. It contains four EF-hands, and belongs to the calmod-
ulin/parvalbumin/troponin C superfamily.

caltrin abbr. for calcium transport inhibitor; other name: semi-
nalplasmin; a small basic protein of male seminal vesicle fluids. It
binds to calmodulin, and inhibits Ca* uptake by epididymal sper-
matozoa. It has antimicrobial properties.

Calvin cycle see reductive pentose phosphate cycle.

Calx a gene of Drosophila that encodes a Na*/Cl™ exchanger channel
protein.

Cam symbol for the carbamoylmethyl group.

CAM abbr. for 1 calmodulin. 2 crassulacean acid metabolism.

camalexin a sulfur-containing phytoalexin produced by plants of
the Brassica genus and their relatives in response to attack by bac-
terial pathogens.

CaM-BPg an alternative name for calcineurin.

CAMDA abbr. for critical assessment of microarray data analysis;
see critical assessment competition.

cAMP abbr. for cyclic AMP; see adenosine 3',5"-phosphate.

campesterol (24R)-ergost-5-en-3f-ol; a sterol found in small
amounts in rapeseed and other vegetable oils.

HsC

camphor 1,7,7-trimethylbicyclo[2.2.1]heptan-2-one; a compound
obtained from the camphor tree, Cinnamomum camphora, which is



campomelic dysplasia

indigenous to Taiwan. It is widely used in ointments and liniments.
It is also used as a starting material in organic chemistry.

campomelic dysplasia or autosomal sex reversal a rare autosomal
dominant chondrodysplasia caused by mutations in SOX9 and
fatal in early infancy. In most affected genotypic male patients it is
associated with feminization.

cAMP receptor see CAR.

cAMP receptor protein see catabolite (gene) activator protein.

cANP-regulatory protein see catabolite (gene) activator protein.

CaMV promoter abbr. for cauliflower mosaic virus promoter; a
promoter used to obtain expression of exogenous genes in green
plants.

canaline O*aminohomoserine; 2-amino-4-(aminooxy)-butanoic
acid; H,N-O-[CH,],-CH(NH,)-COOH; a basic ¢-amino acid
found as the L-enantiomer in the jack bean, Canavalia ensiformis,
and in some other legumes containing L-canavanine. It is formed
from canavanine by deamidination or transamidination. It inhibits
pyridoxal-dependent enzymes.

H NH

O

canavalin the major globular protein isolated from ripe seeds of the
jack bean, Canavalia ensiformis. It is a seed storage protein, with se-
quence similarity to phaseolin, vicilin, and related proteins. See also
concanavalin A.

canavanase see arginase.

Canavan disease an autosomal recessive degenerative disease due
to a defect in the gene for aspartoacyclase. Onset is in early infancy,
consisting of blindness, psychomotor regression, enlarged head,
optic atrophy, hypotonia, spasticity, and increased urinary excre-
tion of N-acetylaspartate.

canavanine  2-amino-4-(guanidinooxy)butanoic acid; H,N-
C(NH)-NH-O-[CH,],-CH(NH,)-COOH; a basic amino acid, oc-
curring as the L-enantiomer in certain legumes, esp. the jack bean,
Canavalia ensiformis. In seeds of the jack bean, it constitutes up to
8% of their dry mass, and forms their main storage compound for
nitrogen. On germination of the seeds, the nitrogen is released for
synthetic purposes by hydrolysis of L-canavanine to L-canaline and
urea, from each of which ammonium is then formed by further hy-
drolysis. It is a structural analogue of L-arginine, and a potent
growth inhibitor of many organisms, in which it interferes with
arginine metabolism. See also canaline.

H NH,
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cancellate or cancellated or cancellous having a porous or spongy
structure; meshlike or lattice-like.

cancer any malignant neoplasm. Cancers are usually divided into
carcinomas, derived from epithelial tissue, and sarcomas, derived
from connective tissue. Some 300 genes are known to be involved in
carcinogenesis. See APC, BRCA, retinoblastoma, Wilms’ tumour.

cancer-associated retinopathy protein see recoverin.

candela symbol: cd; the SI base unit of luminous intensity, defined as
the luminous intensity, in a given direction, of a source that emits
monochromatic radiation of frequency 540 x 10'? hertz and that
has a radiant intensity in that direction of 1/683 watt per steradian.

Candida a genus of (in many cases) dimorphic yeasts containing
species of medical (C. albicans) and industrial importance: C. cylin-
drica is a source of lipases and is a rare example of a eukaryote with a
non-standard genetic code for nuclear/cytoplasmic gene expression.

cane sugar an old and common name for sucrose.

cannabinoid any of about 30 derivatives of 2-(2-isopropyl-5-
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methylphenyl)-5-pentylresorcinol found in the Indian hemp,
Cannabis sativa, among which are those responsible for the narcotic
actions of the plant and its extracts. The most important cannabi-
noids are cannabidiol, cannabinol, trans-A°-tetrahydrocannabinol,
trans-A8-tetrahydrocannabinol, and A°-tetrahydrocannabinolic
acid. See also cannabis.

cannabinoid receptor any of several membrane proteins that bind
cannabinol and structurally similar compounds and mediate their
intracellular action. Two types have been characterized, and both
are G-protein-coupled receptors. CBI receptors are found in brain
and testis. CB2 receptors are found in spleen and immune tissues,
but not in brain. For both types arachidonoylethanolamide (anan-
damide) is a putative endogenous ligand and both types are nega-
tively coupled to adenylate cyclase decreasing intracellular cyclic
AMP levels. CB3 receptors also occur in brain.

cannabinol see cannabinoid.

cannabis the dried flowering or fruiting tops of Indian hemp,
Cannabis sativa; numerous synonyms exist, including marijuana,
bhang, and maconha. A resin, known variously as cannabin,
hashish, or charas, is also obtained from the plant. Both prepara-
tions contain active principles, cannabinoids, and are used as recre-
ational drugs, producing relaxation, euphoria, and enhanced
awareness. Occasionally, anxiety or mental disturbance may result,
and, rarely, loss of consciousness or even death. The major active
ingredients are tetrahydrocannabinols. Cannabis is a controlled
substance in the US Code of Federal Regulations.

Cannizzaro reaction the base-catalysed dismutation of aldehydes
with no o hydrogen atoms into the corresponding acids and alco-
hols:

2R-CHO + OH™ - R-COO™ + R-CH,OH.

[After Stanislo Canizzaro (1826-1910).]

canonical form or canonical structure an older name for contributing
structure.

canonical sequence a nucleotide or amino-acid sequence regarded
as the archetype with which variants are compared.

cap 1 or cap structure a structural feature present at the 5" end of
most eukaryotic (cellular or viral) mRNA molecules and also of
some virion mRNA molecules but not of bacterial mRNA mol-
ecules. It consists of a residue of 7-methylguanosine and a triphos-
phate bridge linking it 5'-5" to the end of the polynucleotide chain;
in addition, the first one or two nucleotide residues in the chain may
possess a 2’-0O-methyl group and the first, if adenylyl, a 6-N-methyl
group. The cap structure is thought to protect the 5" end of the
mRNA from degradation by phosphatases or nucleases and to fa-
cilitate initiation of translation of mRNA by the eukaryotic (but
not by the bacterial) ribosome. 2 a cluster or patch of aggregated
proteins at one site on the surface of a cell, e.g. a lymphocyte. Sur-
face components of the cell membrane are aggregated, e.g., by the
action of polyvalent ligands, and may be swept to the posterior area
of the cell when the cell moves, forming a cap at that site. 3 to form
or place a cap on a molecule (or structure).

CAP abbr. for 1 catabolite (gene) activator protein. 2 chlorampheni-
col (use deprecated, full name preferred). 3 Clostridium (his-
tolyticum) aminopeptidase, EC 3.4.11.13. 4 cyclic AMP receptor
protein; see CRP.

capacitance or electric capacitance symbol: C; the ability of a sys-
tem to store electric charge or a measure of this capacity for a par-
ticular system. C = Q/U where Q is the quantity of charge stored to
raise the system’s potential by U volts. The SI derived unit of ca-
pacitance is the farad.

capacitance minimization method a simple method for the de-
termination of asymmetric surface potentials in lipid bilayers, based
on the dependence of bilayer capacitance on transmembrane volt-
age. The capacitance is measured by rectifying the 90° component
of an applied a.c. current signal. A superimposed slow triangular
wave results in a hysteresis-like time course of capacitance. The cen-
tre of the hysteresis figure is shifted along the voltage axis by an
amount equal to the capacitance minimization potential, the differ-
ence between the dipole plus surface-charge potentials on the two
sides of the membrane.

CAPB see calbindin.



cap-binding protein

cap-binding protein any protein (e.g. a 24 kDa protein obtainable
from rabbit reticulocytes) that specifically binds to the cap (def. 1)
of eukaryotic capped mRNA. Such proteins may facilitate the
translation of capped mRNA molecules. In the nucleus a het-
erodimer is involved; in the cytosol a complex comprising the initia-
tion factors cIF4A, eIF4E, eIF4GI, and eIF4GII is involved.

Capecitabine or Xeloda 5’-deoxy-5-fluoro-N-[(pentyloxy)car-
bonyl]-cytidine. The first tumour-activated drug. It acts by induc-
ing the tumour to produce more thymidine phosphorylase, which
causes the tumour to make more cytotoxic 5-fluorouracil, to which
the drug is converted.

CAP factor sce catabolite (gene) activator protein.

capillarity the phenomenon, resulting from surface tension, in
which liquids rise up capillary tubes and which also causes them to
form a concave or convex meniscus at their surface where it con-
tacts a solid.

capillary 1 of, or relating to, a hair or hairlike structure. 2 of, or re-
lating to, a tube with a very fine bore. 3 any of the very fine blood
vessels that form a network between the arterioles and the venules
throughout the body. 4 a capillary tube.

capillary column a chromatography column that has a very fine
bore (0.1-0.25 mm), the inner surface of which may be coated with
stationary phase or other support. Such columns are used in gas
chromatography, supercritical fluid chromatography, or capillary
electrophoresis. The column may be up to a few metres in length,
coiled, and made of glass or fused silica. In high-performance liquid
chromatography, columns of somewhat wider bore and shorter
length are referred to as capillary columns.

capillary electrophoresis abbr.: CE; a very-high-resolution
method of electrophoresis, also known as capillary zone elec-
trophoresis (abbr.: CZE) or high-performance electrophoresis. It is
based on the use of long (up to 100 cm), narrow (<100 pm) silica
columns for separation of peptides, etc. by electro-osmotic flow. By
using sensitive detectors (e.g. laser-induced fluoresence), sensitivity
in the attomole range can be achieved.

capillary filtration a technique for membrane filtration in which the
membrane is supported inside porous capillary tubes (capillary
membranes). Bundles of such tubes make up a larger filtration unit.
Compare hollow-fibre technique.

capillary viscometer an instrument for measuring the viscosity of
a liquid by determining the rate of flow of the liquid through a cap-
illary tube of known dimensions. An Ostwald viscometer is a simple
capillary viscometer; an Ubbelholde viscometer is a viscometer with
several different capillary tubes, so that measurements may be
made at different shear values.

capped mRNA an mRNA molecule that has a cap (def. 1).

capping the act or process of forming or placing a cap on a molecule
or structure.

capping enzyme any guanylyltransferase enzyme concerned in the
formation of a cap (def. 1) on an RNA molecule.

caprate or caprinate «a trivial name for decanoate, or for any salt or
ester of decanoic acid.

capric acid or caprinic acid a rrivial name for decanoic acid; see de-
canoate.

caprin « trivial name for any of the glyceryl esters of decanoic acid
(see decanoate); these often occur in milk fat, especially the triester
tricaprin, (CH3-[CH,]s-COO);C3Hs.

caprinate see caprate.

caprinyl (formerly) an alternative name for caproyl (def. 1).

caproate « trivial name for hexanoate, or any salt or ester of hexanoic
acid.

caproic acid «a trivial name for hexanoic acid (see hexanoate).

caproin « trivial name for any of the glyceryl esters of hexanoic acid
(see hexanoate); these often occur in milk fat, especially the triester
tricaproin, (CH3;-[CH,],~CO0O);C;Hs.

caproyl 1 or (formerly) caprinyl; symbol: Dco; trivial name for de-
canoyl, CH3;—[CH,]s—CO-, the univalent acyl radical derived from
decanoic acid (formerly capric acid or caprinic acid). Use of the
term caproyl is disfavoured because of confusion with caproyl (def.
2) and capryloyl. 2 an old trivial name for hexanoyl, the univalent
group derived from hexanoic acid (formerly caproic acid), a satu-
rated unbranched, acyclic, aliphatic acid (i.e. fatty acid). It occurs
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naturally in acylglycerols in, e.g., coconut and palm nut oils, and
milk fat. Use abandoned (see caproyl (def. 1)).

capryl 1 an old trivial name for octyl. 2 an old trivial name for sec-
octyl. 3 symbol: Dec; a trivial name sometimes used for decyl.

caprylate former name for octanoate or for any salt or ester of oc-
tanoic acid.

caprylic acid a former name for octanoic acid; see capryloyl.

caprylic alcohol 1 or n-caprylic alcohol a former name for (n-)octyl
alcohol (octan-1-ol). 2 or sec-caprylic acid a former name for sec-
octyl alcohol (octan-2-o0l). See also caprylic acid.

caprylin a former name for any of the glyceryl esters of octanoic acid;
these occur in milk fat, especially the triester tricaprylin,
(CH;-{CH,]¢-CO0);C3Hs.

capryloyl or caprylyl an old trivial name for octanoyl.

Caps or CAPS abbr. for 3-(cyclohexylamino)propanesulfonic acid; a
compound with properties similar to a Good buffer substance, pK,
(20°C)=10.4.

capsaicin  (E)-N-(4-hydroxy-3-methyoxybenzyl)-8-methyl-non-6-
enamide; the active principle in chilli pepper (Capsicum), paprika,
and cayenne that causes a burning sensation by stimulation of noci-
ceptive (pain sensory) neurons followed by desensitization of noci-
ceptive responses and neuronal depletion of substance P. It binds to
and activates the vanilloid receptor, an integral membrane protein
with homology to a family of putative calcium channel proteins.
The receptor is also activated by heat.
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capsanthin (3R,3'S,5'R)-3,3’-dihydroxy-f,k-caroten-6"-one; the
main carotenoid pigment of red pepper (Capsicum annuum).

capsid the protein coat that surrounds the infective nucleic acid in
some virus particles. It comprises numerous regularly arranged
subunits, or capsomeres.

capsomere or capsomer any of the (protein) subunits that comprise
the closed shell or coat (capsid) of certain viruses.

cap structure see cap (def. 1).

capsular antigen or capsular polysaccharide or capsular substance
any of the antigens, usually polysaccharide in nature, that are car-
ried on the surface of bacterial capsules. The term K antigen is used
for those that mask somatic (O) antigens.

capsule 1 an outer layer, rich in polysaccharides, that is present in
certain types of bacteria. Presence of a capsule is often linked with
virulence and the capsular material is often immunogenic. 2 a mem-
brane or sheath of connective tissue that encloses an organ or tis-
sue.

capsulin or epicardin a member of the MyoD family of basic HLH
transcription factors that control formation of skeletal muscles in
vertebrates. Like the related MyoR (musculin), capsulin is expressed
transiently in specific facial muscle precursors derived from the first
branchial arch. A null mutation in the mouse capsulin gene causes
death very soon after birth from pulmonary hypoplasia but no ob-
vious skeletal muscle abnormality. Mice homozygous for muta-
tions in both MyoR and capsulin also die immediately after birth
but lack the major muscles of mastication.

captopril D-3-mercaptomethylpropanoyl-L-proline, (.S)-1-(3-mer-
capto-2-methyl-1-oxopropyl)-L-proline; an antihypertensive drug
that acts as an inhibitor of angiotensin converting enzyme. It was de-



capture cross-section

signed to fit the known active site of carboxypeptidase A; the mer-
capto group binds to the enzyme zinc ion, the amide carbonyl to a
hydrogen-bonding site, and the proline carboxylate to an elec-
trophilic centre. A related compound, enalapril, is more potent
when administered orally and has fewer side effects.
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captopril

capture cross-section the probability of a particle that impinges
on an atomic nucleus being captured by that nucleus multiplied by
the cross-sectional area of the nucleus (measured in barns).

CapZ a heterodimer protein (subunits of 33 and 31 kDa) that inter-
acts with a-actinin 2 and the barbed end of F-actin polymers at the
Z disks of skeletal muscle.

CAR abbr. for 1. coxsackie and adenovirus receptor; a single-pass
transmembrane protein whose extracellular region contains two im-
munoglobulin-like domains and binds coxsackie virus and adeno-
virus 2 and 5. The gene locus on chromosome 21 encodes 351 amino
acids, but the physiological ligand is unknown. 2. cAMP receptor;
a receptor of the slime mould Dictyostelium that senses extracellular
cAMP gradients. 3. constitutive androstane receptor; a receptor
that activates the phenobarbital-inducible CYP2B gene.

carba+ comb. form (in chemical nomenclature) indicating the re-
placement of a heteroatom by a carbon atom.

carbamide former name for urea.

carbamido an alternative term for ureido.

carbamino the chemical group -NH-COO", which is stable only in
the salt form. Carbamino compounds are formed by spontaneous
reversible reaction of CO, with unprotonated primary aliphatic
amino groups; e.g. with o-amino acids to form carbamino acids, or
with the N termini of proteins, as in the formation of carbamino he-
moglobin from hemoglobin. Compare carbamoyl.

carbamoyl or (formerly) carbamyl or carboxamido symbol: Cbm;
the acyl group, -CO-NH,, corresponding to carbamic acid (an acid
unknown in the free state). See also carboxamide.

carbamoylmethyl symbol: Cam; the chemical group 2-amino-2-
oxoethyl, -CH,~CO-NH,.

carbamoyl-phosphate synthase 1 or carbamoyl-phosphate syn-
thase (glutamine-hydrolysing) EC 6.3.5.5; other names: carbamoyl-
phosphate synthetase (glutamine-hydrolysing); GD-CPSase. A glu-
tamine-dependent enzyme that is the first step in the pathway for
pyrimidine biosynthesis. It catalyses a reaction between 2 ATP, glu-
tamine, CO,, and H,O to form 2 ADP, orthophosphate, glutamate,
and carbamoyl phosphate; this enzyme is part of the CAD protein in
many eukaryotes. 2 or carbamoyl-phosphate synthase (ammonia) EC
6.3.4.16; other names: carbamoyl-phosphate synthetase (ammonia);
carbamoyl-phosphate synthetase I, carbon-dioxide-ammonia lig-
ase. An enzyme that incorporates free ammonium ion into car-
bamoyl phosphate, which then enters the ornithine-urea cycle. It
catalyses a reaction between 2 ATP, NH3, CO,, and H,O to form 2
ADP, orthophosphate, and carbamoyl phosphate. It constitutes
=20% of mitochondrial protein and =4% of total cell protein in
liver. Rare mutations in the gene at 2q35 that lead to enzyme defi-
ciency are associated with hyperammonemia, protein intolerance,
and impaired mental and physical development from birth.

carbamyl former name for carbamoyl.

carbanion any anion containing an even number of electrons in
which a significant part of the excess negative charge is located on
one or more carbon atoms.

carbapenem antibiotic any of various broad-spectrum f-lactam
antibiotics, such as thienamycin derived from Streptomyces catt-
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leya, that inhibit peptidoglycan synthesis. Semisynthetic derivatives
include imipenem.

carbene 1 any chemical species of the type R,C: containing an elec-
trically neutral, bivalent carbon atom with two nonbonding elec-
trons. The spins of such electrons may be either antiparallel (in the
singlet state) or parallel (in the triplet state). Carbenes are highly re-
active short-lived groups formed as intermediates in the course of
certain organic reactions. 2 or (formerly) methylene the chemical
group H,C:, the simplest of the carbenes.

carbenium ion any real or hypothetical carbocation with one impor-
tant contributing structure containing a tervalent carbon with a va-
cant p-orbital. These structures have often been described as carbo-
nium ions.

carbenoxolone glycyrrhetic acid hydrogen succinate, a 3-(3-car-
boxy-1-oxopropoxy)-11-oxoolean-12-en-29-oic acid, steroid agent
with anti-ulcerative effects, the mechanism of which is unresolved.

carbobenzyloxy or carbobenoxy former name for benzyloxycarbonyl.

carbocation a cation with an even number of electrons with a sig-
nificant portion of the excess positive charge located on one or
more carbons. This general term includes carbenium ions, carbonium
ions, etc.

carbocycle any compound or molecular structure that is carbocyclic
(def. 1); a carbocyclic (def. 2).

carbocyclic 1 describing any cyclic molecular structure containing
only carbon atoms in the ring or rings; describing any compound
having such a stucture. See also homocyclic (def. 1). Compare hetero-
cyclic (def. 1). 2 or carbocycle any such compound.

carbodiimide any organic compound of general structure
R-N=C=N-R, widely used for forming amide (peptide) or phos-
phodiester linkages in the laboratory. Water-soluble carbodiimides,
e.g. l-ethyl-3-(3-dimethylaminopropyl)carbodiimide, are used to
couple carboxylic acid residues to w-aminoalkyl agarose, while for
reactions in nonaqueous media N,N’-dicyclohexylcarbodiimide is
much used.

carbohydrase former name for glycosidase.

carbohydrate any of a group of organic compounds based on the
general formula C (H,0), . The group comprises the monosaccha-
rides, olig ides, and poly harides, and is usually extended
to include their derivatives and, sometimes, the cyelitols. Some of
the simplest members of the group may, notionally, be considered
as hydrates of carbon. However, 2-deoxy-D-ribose (CsH;(O,) does
not fit the empirical formulation. Carbohydrates are also compo-
nents of nucleosides, nucleotides, RNA and DNA, glycoproteins,
glycolipids, and glycosaminoglycans. Examples include amylose,
amylopectin, chitin, and glycogen.

carbohydrate-deficient glycoprotein syndrome (abbr.:
CDGS) or glycoconjugate syndrome or congenital defect of glycosy-
lation any of several defects in N-glycan synthesis of glycoproteins.
Such defects are usually identified by isoelectric focusing of serum
transferrin, which shows a cathodal shift as a result of sialic acid de-
ficiency. Type I defects are those where the defect is in the cytosol or
in the endoplasmic reticulum. These include: type Ia, or phospho-
mannomutase deficiency; type Ib, or mannose-6-phosphate isomerase
deficiency; type Ic, or o-1,3-glucosyl transferase deficiency; type Id,
or a-1,3-mannosyl transferase deficiency; and type Ie, or dolichyl-
phosphate-mannose synthase 1 deficiency. Type II disorders have a
defect in the Golgi apparatus.These include: type Ila, or N-acetyl-
glucosaminyl transferase deficiency; and type IIb, or glucesidase defi-
ciency. In leukocyte adhesion deficiency II there is defective import
of GDP-fucose into the Golgi apparatus.

carbon symbol: C; a nonmetallic element of group 14 of the IUPAC
periodic table; atomic number 6; relative atomic mass 12.011. It ex-
ists in two main allotropic forms, diamond and graphite, and as a
third allotrope, fullerene; there are also several amorphous forms,
such as carbon black and charcoal. Carbon also forms a vast array
of compounds, the organic compounds, based on chains and rings
of covalently bonded carbon atoms. There are two stable nuclides,
the predominant one being carbon-12. This has a relative abun-
dance in natural carbon of 98.89 atom percent. Its mass is used as
the reference standard for all relative atomic masses of nuclides.
The other stable nuclide is carbon-13. There are also four radioactive
nuclides: carbon-10, carbon-11, carbon-14, and carbon-15.




carbon-11

carbon-11 a radioactive nuclide of carbon, '}C. It emits a positron
(B*-particle) (0.97 Mev), no y-ray, and has a half-life of 20.3 min.

carbon-13 or heavy carbon the stable nuclide 'ZC. Relative abun-
dance in natural carbon 1.108 atom percent. It is used as a tracer in
studies of reaction mechanisms and of carbon metabolism; now
often replaced by carbon-14 unless double labelling is required. Car-
bon-13 was/is used when a non-radioactive isotope is essential. See
also carbon-13 nuclear magnetic resonance spectroscopy.

carbon-14 a radioactive nuclide of carbon, '{C. It emits an electron
(B~-particle) (0.156 Mev), no y-radiation, and has a half-life of 5730
years, decaying to '4N. A minute proportion occurs in atmospheric
CO, due to the action of cosmic rays, and it forms the basis of car-
bon dating. It is used very widely as a radioactive tracer, for which it
is produced artificially.

carbonate dehydratase EC 4.2.1.1; systematic name: carbonate
hydro-lyase; other names: carbonic dehydratase; carbonic anhy-
drase (abbr.: CA); an enzyme that catalyses the reversible hydration
of carbon dioxide to carbonic acid (or to bicarbonate ion at certain
pH values) in a wide range of species. Zinc is a cofactor. At least
seven enzymatic forms are known, and are classified into: (1) cy-
tosolic (CA-I in erythrocytes; CA-II in bone, kidneys, brain, and
other tissues; CA-III in skeletal muscle; and CA-VII in salivary
glands); (2) GPI-anchored to plasma membrane (CA-IV in mi-
crovasculature; CA-IX in gastrointestinal mucosa); (3) mitochon-
drial (CA-VA and CA-VB); and (4) salivary secretion (CA-VI).
CA-I, CA-II, and CA-IIT are encoded by a gene cluster at 8q22,
whereas the others have different loci. Deficiency of CA-I in ery-
throcytes has no pathological consequences. Deficiency due to in-
activating mutations in the gene for CA-II is associated with a syn-
drome of osteopetrosis, renal tubular acidosis, and cerebral
calcification. See also dehydratase.

carbon cycle the sum total of chemical and biochemical processes
whereby carbon is cycled between carbon dioxide in the atmos-
phere (and oceans) and organic compounds in organisms and their
remains. Atmospheric carbon dioxide is fixed during photosynthe-
sis by green plants and other photoautotrophic organisms, using
solar energy to split water molecules and liberate O,. The carbon
dioxide is thus converted into glucose and other organic com-
pounds, which are used as metabolic fuel and building blocks by the
majority of organisms. Aerobic organisms, in particular, are able
fully to oxidize organic compounds during respiration to release
carbon dioxide to the atmosphere. The carbon stored in the re-
mains of dead organisms is liberated by the respiration of decom-
posers or, especially that in fossil fuels, by combustion. Hence, pho-
tosynthetic organisms and aerobic heterotrophic organisms exist in
a state of syntrophy. However, green plants and other aerobic au-
totrophs also liberate carbon dioxide during respiration. Compare
oxygen cycle.

carbon dating or radiocarbon dating a technique for determining
the age of specimens of biological origin, e.g. wood. It is based on
determining the amount of carbon-14 remaining in the specimen, the
known half-life of carbon-14, and the assumption that the abun-
dance of this radionuclide in the atmosphere has remained constant
since its incorporation into the material from atmospheric CO,.

carbon-dioxide buffer any aqueous solution of a water-soluble
salt, pK, 9-10, that, when equilibrated with CO,, is capable of
maintaining a constant partial pressure of CO, (pCO,) in the gas
phase in a closed vessel. Carbon-dioxide buffers are used especially
in maintaining a constant pCO, in manometric experiments on re-
actions involving the steady production of that gas.

carbon-dioxide electrode an clectrode system for determining
CO, tension in a gas or a liquid. It consists of a combination pH
electrode bathed in a thin layer of a dilute bicarbonate solution, the
whole being separated from the sample by a rubber or silicone-rub-
ber membrane permeable to CO, but not to water or ionizable
solutes. The pH of the layer of bicarbonate solution, and hence the
electrode’s response, varies logarithmically with the CO, tension in
the sample.

carbon-dioxide fixation the process whereby the carbon atoms of
carbon dioxide are incorporated into hexoses by the reductive pen-
tose phosphate cycle.
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carbon-dioxide snow solid carbon dioxide in powder form. See
also dry ice.

carbonic anhydrase common name for carbonate dehydratase.

carbonium ion any real or hypothetical cation, containing an even
number of electrons and at least one penta-coordinate carbon
atom, in which a significant part of the excess positive charge is lo-
cated on one or more carbon atoms. See also carbenium ion, carboca-
tion.

carbon monoxide CO; a colourless, odourless, toxic gas that com-
bines with hemoglobin to form carboxyhemoglobin; it also combines
with and inhibits cytochrome oxidase. It is produced physiologi-
cally during conversion of heme to biliverdin by heme oxygenase.
Like nitric oxide, it is a neurotransmitter in the brain, where it acti-
vates cytosolic guanylyl cyclase by binding to its heme prosthetic
group.

carbon monoxide-dehydrogenase any enzyme that catalyses the
oxidation of carbon monoxide to carbon dioxide. Enzymes of this
type contain either a nickel-iron-sulfur cluster or a molybde-
num-pyranopterin. The ‘hydrogen’ involved comes from water; the
oxygen is added to the carbon monoxide. Examples are carbon-
monoxide dehydrogenase (cytochrome bsq;) (EC 1.2.2.4) and car-
bon-monoxide dehydrogenase (ferredoxin) (EC 1.2.7.4). The term
is also applied to acetyl-CoA synthase.

carbon-13 nuclear magnetic resonance spectroscopy or
I3C-NMR spectroscopy a variant of nuclear magnetic resonance spec-
troscopy in which resonances in carbon-13 nuclei in natural carbon of
organic molecules are examined instead of proton responses. Car-
bon-12 has no NMR spectrum, and with a natural abundance of
carbon-13 of 1.11%, a carbon-13 NMR spectrum has a several
thousandfold disadvantage in signal-to-noise ratio compared with
a proton NMR spectrum. However, the carbon-13 spectrum is
much simpler and therefore has a particular advantage in large
molecules. Since '3C-13C coupling can be observed, a double la-
belling tracer technique is possible, using e.g. '*CH;-'*COOH as a
precursor in studies of polyketide biosynthesis.

carbon skeleton the arrangement of the carbon atoms in an or-
ganic molecule.

carbonyl the bivalent group =C=0 (often written =CO); it is a char-
acteristic group in aldehydes, ketones, and carboxylic acids. It is
also the name of the carbon monoxide ligand in metal complexes.

carboprost (155)-15-methylprostaglandin F,,; an oxytocic agent
used to terminate pregnancy. See also prostaglandins.

Carbowax proprietary name for a group of polyethylene glycols of
general formula HHOCH,-CH,],~OH and of average M, 400 to
20000.

carboxamide an amide derived from a carboxylic acid. The carbox-
amide group is -CO-NH,. See also carbamoyl.

carboxamido former name for carbamoyl.

carboxy+ prefix (in chemical nomenclature) denoting the presence
of a carboxyl group.

carboxyethyl symbol: Cet; the -CH,~CH,~COOH group.

4-carboxyglutamic acid or y-carboxyglutamic acid symbol: Gla;
I-aminopropane-1,3,3-tricarboxylic acid; a noncoded amino acid,
one or more residues of which are present in a number of calcium-
binding proteins, e.g. osteocalcin and blood coagulation factors II,
VII, IX and X. It is formed subsequent to biosynthesis of the pro-
teins by vitamin K-dependent carboxylation of glutamic acid
residues.

carboxyhemoglobin a form of hemoglobin in which carbon
monoxide has displaced oxygen from the heme group of hemoglo-
bin, to which it binds with much greater affinity, and hence less re-
versibly than oxygen. The formation of carboxyhemoglobin thus
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reduces the oxygen-carrying capacity of the blood, and deprives tis-
sues of oxygen. It is the basis of carbon monoxide poisoning.

carboxyl the chemical group -COOH in an organic molecule; it is
acidic in character.

carboxylate 1 the anionic group -COO, formed by dissociation of
a carboxyl group. 2 any salt, anion, or ester formed from a carboxylic
acid. 3 to perform or undergo carboxylation.

carboxylation the introduction of a molecule of CO, into an or-
ganic compound.

carboxylic acid any organic acid containing one or more carboxyl
(—-COOH) groups.

carboxyl proteinase or acid proteinase or aspartic proteinase any
enzyme of the sub-subclass EC 3.4.23 (aspartic endopeptidases),
a common feature of which is a low pH optimum and an aspartic
acid residue in the active centre. It includes pepsins, rennins, and
cathepsin D.

carboxyl terminus or carboxyl terminal an alternative name for the
C terminus (also called, less correctly, carboxy terminus or carboxy
terminal). —carboxy-terminal adj. Compare amino terminus.

carboxy-lyase any enzyme of sub-subclass EC 4.1.1 that catalyses a
decarboxylation reaction.

carboxymethyl symbol: Cm; the -CH,~COOH group.

carboxymethylation the process of introducing carboxymethyl
groups into a substance; e.g. cellulose may be carboxymethylated to
produce a cation-exchanger.

carboxypeptidase any enzyme of the sub-subclasses serine car-
boxypeptidases (EC 3.4.16) or metallo-carboxypeptidases (EC
3.4.17). Both types hydrolyse C-terminal amino-acid residues from
oligopeptides or polypeptides. See carboxypeptidase A, carboxypepti-
dase B, carboxypeptidase H.

carboxypeptidase A EC 3.4.17.1; other name: carboxypolypepti-
dase. A carboxypeptidase enzyme that catalyses the hydrolysis of free
C-terminal residues; zinc is a cofactor. The enzyme from bovine
pancreas contains 307 amino acids, and its X-ray structure shows
an eight-stranded mixed beta sheet.

carboxypeptidase B EC 3.4.17.2; other name: protaminase. A car-
boxypeptidase enzyme of bovine pancreas that catalyses the hydroly-
sis of C-terminal L-lysine (or L-arginine) to peptide and L-lysine (or
L-arginine); zinc is a cofactor. It is also called thrombin-activated
fibrinolysis inhibitor (TAFI) because it cleaves free C-terminal L-ly-
sine from a fibrin clot.

carboxypeptidase C a carboxypeptidase enzyme, extracted from cit-
rus leaves, that cleaves all free C-terminal residues.

carboxypeptidase D a carboxypeptidase enzyme, present particu-
larly in trans Golgi network of glia cells and neurons, that plays a
role in processing neuroendocrine peptides. It is specific for C-ter-
minal L-lysine or L-arginine residues, and is a transmembrane pro-
tein with three carboxypeptidase domains, two of which are active.

carboxypeptidase E sce carboxypeptidase H.

carboxypeptidase H EC 3.4.17.10; other names: carboxypeptidase
E; enkephalin convertase; (wrongly ) enkephalinase. A carboxypepti-
dase enzyme involved in prohormone processing. It catalyses the
hydrolysis of free C-terminal L-lysine (or L-arginine) to peptide and
L-lysine (or L-arginine); zinc is a cofactor. The enzyme (gene locus
at 4q32) is expressed in brain, pituitary, and neurons, and is local-
ized with prohormone convertases in peptide-containing secretory
vesicles. A missense mutation (called fat mouse) in the mouse or-
thologue gene leads to maturity-onset obesity and infertility.

carboxypeptidase-tubulin see tubulinyl-Tyr carboxypeptidase.

carboxypeptidase Y a carboxypeptidase enzyme of yeast that
cleaves all free C-terminal residues (glycine very slowly).

carboxy-terminal see carboxyl terminus.

carboxy terminus a less correct alternative term for the Cterminus of
a polypeptide chain. See also carboxyl terminus.

carcinoembryonic antigen abbr.: CEA; any member of a subfam-
ily of immunoglobulin-like proteins on the outer cell surface and
grouped in the cluster CD66 (see CD markers). CD66e, other name:
meconium antigen 100, mass 180-200 kDa. It is a glycoprotein, at-
tached to the membrane by a GPI-anchor. It is present in elevated
concentrations in numerous nonmalignant conditions, and it can be
used for monitoring therapy. CD66d, other names: CGM1, CEA
gene member 1, is present on leukocytes and granulocytes, but not
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lymphocytes, monocytes, or tumours. Several forms are produced
by alternative splicing. CD66b (formerly CD67), other names:
CGMG6, CEA gene member 6, is expressed in leukocytes of chronic
myeloid leukemia patients and bone marrow. It is attached to the
membrane by a GPI-anchor.

carcinogen any agent that directly or indirectly induces the trans-
formation of a normal cell into a neoplastic cell. Such agents in-
clude various substances of small M, (often termed chemical car-
cinogens), oncogenic viruses, ionizing radiations, and ultraviolet
light. See also precarcinogen, proximate carcinogen. —carcinogenic
adj.

carcinogenesis the process(es) involved in the production of can-
cers, including the action of carcinogens on living cells. See also
oncogenesis.

carcinogenicity the measure or extent of the potency of a chemical
carcinogen.

carcinoid (tumour) or argentaffin carcinoma or argentaffinoma any
tumour arising from argentaffin cells. Carcinoids arise from any site
of such cells, notably in the ileocecal region, and produce large
amounts of S5-hydroxytryptophan and 5-hydroxytryptamine, the
former mainly by bronchial tumours and the latter by the decar-
boxylase-containing intestinal tumours. Histamine, kinins, and
substance P may also be produced.

carcinoma any cancer that arises from epithelial tissue. Carcinomas
form malignant tumours that tend to invade lymph spaces in sur-
rounding connective tissue and to spread by lymphatic permeation
and embolism; they also enter the bloodstream to form metastases.
—carcinomatous adj.

CARD domain abbr. for caspase recruitment domain; a protein in-
teraction module comprising a bundle of six a-helices. CARD-con-
taining proteins are involved in the regulation of apoptosis and in-
flammation through their activation of CARD-containing caspases
and jNF-kB, which typically involves assembly of multi-protein com-
plexes that facilitate dimerization or trimerization, or that serve as
scaffolds on which proteases and kinases are assembled and acti-
vated. The module is related in sequence and structure to death do-
mains and death effector domains, and shows similar interaction
properties. The domains may occur in isolation, or in combination
with other domains (e.g. leucine-rich repeats, SH domains, RING, ki-
nase, and death domains).

cardenolide any of a group of Cy; cardiotonic steroids character-
ized by a 14f-hydroxyl group and an unsaturated y-lactone ring on
C-17. They occur free or as the aglycons of cardiac glycosides in
plants and insects.

cardiac 1 of, relating to, or affecting the heart. 2 of, or relating to,
the upper part of the stomach.

cardiac glycoside any of a group of toxic steroid glycosides, de-
rived from plants, that in pharmacological doses increase the power
of the contractions of the mammalian heart; some are inhibitors of
Na* ,K*-ATPase. The steroid aglycon carries a 178 unsaturated
pentenyl lactone ring and a 3f-hydroxyl group to which the carbo-
hydrate moiety is attached. Examples are digitoxin from Digitalis
purpurea, ouabain from Strophanthus gratus, and strophanthin from
Strophanthus kombe.

cardiac K channel see HERG, KCNE1, KVLQT1, long QT syndrome.

cardiac muscle the specialized muscle of which the walls of the ver-
tebrate heart are made. It is composed of a network (syncytium) of
branching elongated cells (fibres) with cross striations, and under-
goes spontaneous rhythmical contractions.

cardiac Na channel see long QT syndrome, SCN5A.

cardiac puncture a convenient and quick method for obtaining
reasonable volumes of blood from an animal by inserting a syringe
needle directly into the heart.

Cardice proprietary name for solid carbon dioxide. See dry ice.

cardio+ or (before a vowel) cardi+ comb. form denoting heart.

cardioid (in mathematics) a type of expression that yields a heart-
shaped curve.

cardiolipin an immunogenic 1,3-bis(3-phosphatidyl)glycerol. It is
synthesized within mitochondria from two molecules of phos-
phatidyl glycerol with release of one molecule of glycerol and one of
cardiolipin. It is present exclusively in the inner mitochondrial
membrane. Antibodies against cardiolipin are commonly present in
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patients with systemic lupus erythematosus. Prepared from beef
heart, it is used as an active antigen in the Wassermann reaction
and other serological tests for syphilis. It may carry antigenic deter-
minants similar to Treponema pallidum or be similar to products of
tissue necrosis formed when the spirochaete attacks human tissues.

cardiomyopathy a progressive disorder that impairs the structure
or function of the muscles in the ventricles of the heart. It is fre-
quently secondary to an underlying condition, for example viral
myocarditis, hypertension, or ischemic heart disease, and is an im-
portant cause of morbidity and mortality worldwide. Much less fre-
quently it is primary and associated with defects of fatty acid beta-
oxidation or in oxidative phosphorylation (due to mutations in
nuclear or in mitochondrial genes). Dilated cardiomyopathy is con-
nected with mutations in more than a dozen genes, including those
for lamin A/C, desmin, a-cardiac actin, and Duchenne and Becker
muscular dystrophies. Hypertrophic cardiomyopathy is associated
with mutations in at least ten genes, including those for cardiac
forms of actin, troponin T and troponin I, o-tropomyosin, regula-
tory or essential myosin light chains, myosin heavy chain, and
myosin-binding protein C.

cardiotonic having the effect of improving the tone of heart muscle.
Cardiotonic steroids (cardiac glycosides) act directly on heart muscle
to restore the power of the heart’s contractions.

cardiovascular of, or relating to, the heart and the system of blood
vessels.

cargo protein any protein that is carried within the vesicles of a
cell’s secretory system (i.e. from the endoplasmic reticulum to the
Golgi apparatus to the plasma membrane). Compare resident pro-
tein.

carmustine 1,3-bis(2-chloroethyl)-1-nitrosourea; an antineoplastic
derivative of chloroethylnitrosourea with immunosuppressive and
antifungal activity.
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carnitine y-amino-f-hydroxybutyric acid trimethylbetaine, 3-car-
boxy-2-hydroxy-N,N,N-trimethyl-1-propanaminium  hydroxide,
inner salt; (CH;3);N*-CH,~CH(OH)-CH,-COO; a compound
that is found in striated muscle, liver, and other tissues and partici-
pates in the transfer of acyl groups across the inner mitochondrial
membrane. It is synthesized in liver and kidney from N-trimethylly-
sine (released by degradation of certain proteins) by a pathway that
involves two ascorbic acid-dependent hydroxylations. The rate of
synthesis is low in newborn and premature infants. Deficiency re-
sults from hemodialysis and from excessive renal loss in various or-
ganic acidurias. It is considered to be vitamin-like for such individ-
uals.
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L-carnitine

carnitine/acylcarnitine translocase a 32 kDa transmembrane
protein, found in the inner mitochondrial membrane, that has a
high affinity for the exchange of C,,~C¢ acylcarnitine esters with
carnitine. Several mutations of a gene at 2p21.3 lead to a deficient or
nonfunctional translocase.

carnitine acyltransferase or (sometimes) carnitine acylase any of
various enzymes that catalyse a reaction between acyl-CoA and
carnitine to form CoA and O-acylcarnitine, which exchanges (via a
carnitine/acylcarnitine translocase) across the inner mitochondrial
membrane. This movement of carnitine is sometimes called the
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‘carnitine shuttle’. Carnitine O-acetyl transferase, EC 2.3.1.7, is
found (in eukaryotes) in the mitochondrial matrix, peroxisomes,
and the lumen of the endoplasmic reticulum. It is specific for short-
chain fatty acyl-CoA (C,—C;4) and provides a mechanism for the
transport of acetyl groups, as acetylcarnitine, through the mito-
chondrial inner and peroxisomal membranes. Rare mutations in
the gene at 9q34.1 result in a deficiency syndrome. Mitochondrial
carnitine palmitoyltransferase, EC 2.3.1.21, exists as two isoforms.
One isoform, CPT; or CPT-I, is a mitochondrial outer membrane
protein involved in regulating fatty acid f-oxidation by controlling
the rate of formation of carnitine acyl esters. Another isoform,
CPT,; or CPT-II, is located in the mitochondrial inner membrane
and re-forms acyl-CoA esters in the mitochondrial matrix after the
carnitine esters have been transported through the inner membrane
by acylcarnitine:carnitine antiporter.

carnitine transporter an Na'-dependent organic cation trans-
porter (OCNT 2) present in the plasma membrane of cells of liver,
muscle, and other tissues. The gene at 5q31.2-q32 encodes a protein
of 557 amino acids, which shows =80% sequence homology with
OCTN 1. Several mutations in the OCTN 2 gene result in systemic
carnitine deficiency.

carnosine N-f-alanyl-L-histidine; a substance that occurs in the
skeletal muscle of some animals, including humans (up to 30 mmol
kg ). Compare anserine.
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carotene sce carotenoid.

carotenoid any of the naturally occurring tetraterpenes that are
widely distributed in plants and animals but only synthesized by
higher plants, algae, fungi, and bacteria. They may be represented
formally as consisting of eight isoprenoid (ip) residues and formed
by the joining tail to tail of two units each comprising four ip
residues joined head to tail: ip.ip.ip.ip.pi.pi.pi.pi. There are two
groups: carotenes, which are hydrocarbons, and xanthophylls,
which contain oxygen in various forms. They occur in all photosyn-
thetic tissues, where they function as protectors against photosensi-
tization and as antenna pigments in photosynthesis. a-Carotene is
the precursor of vitamin A.

carrageenan or carrageen or carrageenin a mixture of sulfated
galactans, also known as Irish moss, extracted from red seaweeds
(class Rhodophyceae), particularly Chondrus crispus and Gigartina
stellata. 1t shows blood anticoagulant activity and is used as a
gelling and stabilizing agent in foods and pharmaceuticals. Three
major types are known: t-carrageenan is the most highly sulfated
and contains alternate units of 3-linked f-D-galactopyranose 4-sul-
fate and 4-linked 3,6-anhydro-a-D-galactopyranose 2-sulfate; -
carrageenan is precipitated by potassium chloride and contains
only one sulfate per disaccharide unit; A-carrageenan is largely de-
void of the 3,6-anhydro component. 1-Carrageenan forms a kinked
double-helical structure. [After Carragheen, near Waterford, Re-
public of Ireland.]

k-carrageenase EC 3.2.1.83; an enzyme that catalyses the hydroly-
sis of 1,4-f-D-linkages between D-galactose 4-sulfate and 3,6-anhy-
dro-D-galactose in various carrageenans.

carrier 1 any known or putative component of a biological mem-
brane that effects the transfer of a specific substance or group of re-
lated substances from one side of the membrane to the other. The
mechanism is supposedly a cyclic process, involving combination of
the carrier with the substance(s) on one side of the membrane, dif-
fusion of the combined form across the membrane, release of the
substance(s) on the far side, and diffusion of the carrier back across
the membrane in uncombined form. See also facilitated diffusion, per-
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mease, translocation, transport. 2 any component of a biological fluid
(e.g. a blood protein) that can combine with a specific substance
(e.g. a hormone or metabolite) and transport it from one part of the
organism to another. 3 (in enzymology) any substance undergoing
reversible combination with a metabolite or reversible
oxidation-reduction and thereby carrying the metabolite, elec-
tron(s), or hydrogen atom(s) between enzymes or cellular or-
ganelles, or into cells. Some coenzymes may act as carriers. See elec-
tron carrier, hydrogen carrier. 4 a substance that is mixed with a
reagent or other substance to facilitate the chemical or physical ma-
nipulation of the latter. The carrier is commonly of similar constitu-
tion and/or properties to the reagent, and present at relatively high
concentration. The term is used especially for the nonradioactive
chemical counterpart of a radionuclide or of a compound contain-
ing a radionuclide, whether deliberately added or present from the
time of initial preparation of the radioactive substance. Compare
carrier-free. 5 (in chromatography) the mobile phase or a component
thereof. See carrier ampholyte, carrier displacement chromatography,
carrier gas. 6 or matrix the inert support material to which a small
molecule, biopolymer, cell fragment, or intact cell is artificially
linked to form an immobilized or insolubilized derivative. See also
microcarrier. 7 any vesiculated structure within which a biologically
active substance (e.g. a drug or enzyme) is artificially incorporated,
commonly to protect the substance from degradation and/or to di-
rect it to a target organ upon injection into the bloodstream. Such a
carrier may be either artificial (e.g. a liposome) or of natural origin
(e.g. an erythrocyte ghost). 8 (in immunochemistry) any substance of
high M, (e.g. a protein) to which a non- or poorly immunogenic
substance (e.g. a hapten) is naturally or artificially linked to enhance
its immunogenicity. 9 (in genetics) any individual who is heterozy-
gous for a specified recessive allele and who thus does not normally
display any characteristic (e.g. a disease) associated with that allele
but who may, with appropriate mating, produce homozygous off-
spring that exhibit the recessive characteristic. 10 (in pathology)
any individual who harbours a specified infectious microorganism
without showing signs of disease, and is capable of transmitting the
microorganism to others. Compare vector (def. 2). See also vehicle.

carrier ampholyte a mixture of amphoteric electrolytes used in iso-
electric focusing to generate a linear and stable pH gradient, and in
isotachophoresis and ampholyte displacement chromatography. The
component electrolytes are commonly of similar constitution, low
molecular mass, and closely spaced isoelectric points. See also Am-
pholine.

carrier displacement chromatography a variant of displacement
chromatography in which substance(s), either related or unrelated,
are added to the mixture being chromatographed to assist in the
manipulation of the components separated.

carrier-free describing a preparation of a radionuclide, or of a ra-
dionuclide-labelled compound, to which no carrier has been added,
and for which precautions have been taken to minimize contamina-
tion with other isotopic nuclides. It does not necessarily imply,
however, 100% isotopic abundance. Material of high specific activ-
ity is often wrongly referred to as ‘carrier-free’; more correctly it
would be of high isotope abundance.

carrier gas the inert gas that forms the mobile phase in gas-liquid
chromatography or gas—solid chromatography and that carries the
eluted substances in gaseous form into the detector.

carrier lipid see undecaprenol.

carrier protein any protein that functions as a carrier (def. 8); e.g.,
acyl carrier protein. The term has been applied more specifically to
describe cytochome bs, ADP, ATP carrier protein, and GDC (Graves’ dis-
ease carrier protein).

Carr-Price reaction the reaction of an anhydrous solution of anti-
mony trichloride in chloroform with retinol (vitamin A) to produce
a transient blue colour, maximal at about 10 s. It can be used to es-
timate retinol.

CARS abbr. for coherent anti-Stokes Raman spectroscopy.

Cartesian of, or relating to, the French philosopher and mathemati-
cian René Descartes (1596-1650) or his works.

Cartesian coordinates a system of coordinates that defines the lo-
cation of a point in a plane (two dimensions) or in a space (three di-
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mensions) in terms of its perpendicular distance from each of a set
(two or three) of mutually perpendicular axes.

Cartesian diver or Cartesian devil a device, devised as a toy,
adapted as an ultramicrorespirometer, consisting of a small piece of
capillary glass tubing open at one end and closed and slightly ex-
panded at the other. A sample of tissue, in approximately 2 pL
buffer, is placed in the vessel, which is then filled with gas and the
neck sealed with a drop of oil. The diver is placed in a constant-tem-
perature vessel filled with a solution in which the diver just floats. If
the pressure in the vessel is reduced the diver will rise and if the
pressure is increased the diver will fall. The buoyancy of the diver is
determined by the gas volume within it, and changes in the latter
may be measured by adjusting the pressure in the vessel so that the
diver floats in the same position.

cartilage a tough, elastic type of connective tissue, found in most ver-
tebrates. It is a major component of the embryonic skeleton, but in
higher vertebrates it is mostly converted to bone during develop-
ment. In adult humans, it is largely confined to the ears, nose, tra-
chea, the anterior ends of the ribs, and the articular surfaces of
bones. Cartilage consists of a firm resilient matrix, formed by chon-
droblasts (which become enclosed as chondrocytes), and composed
of glycosaminoglycans including chondroitin sulfate A and C,
hyaluronic acid, and keratosulfate II, together with varying
amounts of collagen. The entire skeleton of some lower vertebrates,
notably the cartilaginous fishes (class Chondrichthyes), consists of
cartilage. —cartilaginous adj.

cartilage link protein a protein that stabilizes the aggregates of
proteoglycan monomers with hyaluronic acid in the extracellular
cartilage matrix.

cartilage oligomeric matrix protein abbr.. COMP; a pentameric
disulfide-linked Ca?*-binding EF-hand protein of the cartilage ma-
trix.

cartilage-specific proteoglycan core protein a major proteo-
glycan of the extracellular matrix of cartilaginous tissues. The N-
terminal region binds hyaluronic acid. Chondroitin sulfate is the
main glycan component, but keratan sulfate and O-linked and N-
linked oligosaccharides are also present. It also has an epidermal
growth factor-like domain and a Sushi domain.

caryon a variant spelling of karyon.

caryopsis see grain.

CAS 1 abbr. for carbonic anhydrase. 2 abbr. for Chemical Abstracts
Service.

cascade sequence or waterfall sequence a sequence of successive
activation reactions involving either enzymes (enzyme cascade) or
hormones (hormone cascade), or both. There are various examples:
(1) the series of transformations of proteolytic enzymes in blood co-
agulation in which each enzyme activates the next until the final sub-
strate, fibrinogen, is reached; (2) the series of reactions involved in
the formation of, and mediation of the action of second messengers,
e.g. in the activation of glycogen phosphorylase; (3) the process of ac-
tivation of steroidogenesis in the adrenal gland by hypothalamic and
pituitary hormones. The term has also been applied to other se-
quential phenomena, e.g. DNA — RNA — protein. Cascade se-
quences are characterized by a series of amplifications of a weak
initial stimulus, and may be activated at more than one point along
the sequence.

cascara the dried bark of the small tree Rhamnus purshiana. 1t is a
potent purgative due to its constituent hydroxyanthracene deriva-
tives (anthroglycosides), including cascarosides and related glyco-
sides. These yield active anthracene derivatives after metabolism by
colonic bacteria.

casein 1 or (esp. Brit.) caseinogen the principal protein fraction of
milk; it is present as a colloidal suspension, and may be precipitated
by acidification. It is a mixture of several related proteins (o-, B-,
y-, and A-caseins), which differ in amino-acid composition and
which may be separated electrophoretically. The - and B-caseins
are rich in phosphate, present mainly as O-phosphoserine residues,
which bind calcium ions. Casein is easily prepared, and is valuable
as a dietary supplement. 2 or (esp. US) paracasein the product
formed by coagulation of milk (or casein (def. 1)) by treatment with
chymosin (rennin). This enzyme removes a 64-residue carbohy-
drate-rich hydrophilic C-terminal moiety of A-casein, thereby de-
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stroying the latter’s protective action on the casein micelles, thus al-
lowing them to be precipitated by the calcium ions present.

casein kinase 1 any of a family of ubiquitously expressed
monomeric serine/threonine protein kinases found in a variety of
subcellular locations in all eukaryotic organisms from protozoa to
humans. There are seven isoforms in human cells, and all contain a
kinase domain flanked by divergent N- and C-terminal extensions.
They play roles in Wnt signalling, circadian rhythms, nuclear im-
port, and progression of Alzheimer disease, and have a general
preference for acidic substrates. The family is named after the first
of two fractions to elute from an anion-exchange column with the
ability to phosphorylate the acidic milk protein casein.

caseinogen an alternative name (esp. Brit.) for casein (def. 1).

CAS number abbr. for Chemical Abstracts Service Registry Num-
ber; a unique identifier for a compound.

casomorphin or exomorphin any of a number of opioid peptides
isolated from an enzymatic digest of bovine casein; activity corre-
sponds to residues 60-66 of bovine B-casein. See also morphiceptin.

CASP abbr. for 1 critical assessment of structure prediction; see criti-
cal assessment competition. 2 CTD-associated SR-like protein (car-
boxy terminal domain-associated splicing-recognition-like protein);
any protein that contains a motif for sequence-specific RNA-bind-
ing and a domain for binding to the C-terminal domain of RNA
polymerase I1. See SCAF.

caspase any of a family of cysteine endopeptidases that cleave pro-
teins at specific aspartic acid residues. The prototype is ICE (inter-
leukin 1B-converting enzyme, now called caspase 1). Procaspases
are activated in cascade fashion in response to a proapoptotic stim-
ulus (e.g. DNA damage, heat stress, oxidative stress) by proteolytic
cleavage at consensus sites. Activation is controlled by apoptosis
inhibiting factors, e.g. Bcl-2 (see BCL), which is an integral protein
of the outer mitochondrial membrane and regulates release of apop-
tosis protease-activating factor 1 (Apaf-1) and cytochrome ¢ from the
intermembrane space. The cascade involves initiator (or upstream)
components that contain a death effector domain. It starts with
binding of procaspase 8 (also called FLICE) to death receptors, its
activation, formation of a death-inducing signalling complex
(DISC), and activation of several procaspases. A major effector (or
executioner, or downstream) component is caspase 3, which is acti-
vated by caspase 9, Apaf-1, and cytochrome ¢. Procaspase 12 is as-
sociated with the endoplasmic reticulum. Caspases are essential for
the proteolytic reactions of apoptosis..

cassette an informal name given to a functional segment of DNA,
for example a dominant selectable marker such as neo® under the
control of an appropriate promoter. Cassettes may be used in mak-
ing DNA constructs such as plasmids. Naturally occurring cas-
settes include those involved in mating type switching in yeasts.

castasterone 24-methylcholesterol the precursor of brassino-
lide in plants. See brassinosteroid.

castor oil an oil derived from seeds of the plant Ricinus communis. It
contains triglycerides of ricinoleic, oleic, linoleic, palmitic, and
stearic acids.

CAT abbr. for 1 computer of average transients. 2 chloramphenicol
O-acetyltransferase. 3 computer-assisted tomography.

catabolic dead-end a point in a catabolic pathway where, in a par-
ticular organism, a metabolite is neither catabolized further nor ex-
creted but accumulates intracellularly. Consequently the pathway is
unable to function as an energy-yielding process. The enzyme that
can form the metabolite thus lacks an obvious role in that organ-
ism.

catabolic pathway any degradative, usually exergonic, sequence
of reactions. Compare anaholic pathway. See also amphibolic.

catabolism or katabolism any metabolic process involving the
breakdown of complex substances into smaller products, including
the breakdown of carbon compounds with the liberation of energy
for use by the cell or organism. Compare anabolism. —catabolize or
catabolise vb.; catabolic adj.

catabolite any product of a catabolic pathway.

catabolite (gene) activator protein abbr.. CAP; other names
cAMP receptor protein, cAMP-regulatory protein (abbr.. CRP); a
protein that binds to and is activated by cAMP. It then acts as a
transcription-initiation factor, binding near the operator of bacter-

catalytic assay

ial operons that are subject to catabolite repression and being neces-
sary for their efficient transcription. For example, transcription of
the lac operon is increased 50-fold in the presence of the
CAP/cAMP complex. It belongs to the CRP family of transcription
factors.

catabolite inhibition a general regulatory mechanism, found in
Escherichia coli, that controls the activity of an early reaction in
carbohydrate metabolism. For instance when E. coli is grown in
synthetic medium with radioactive galactose or lactose as the car-
bon source, the addition of glucose rapidly inhibits utilization of
the radioactive substrate. Subsequent removal of the glucose
rapidly reverses the inhibition.

catabolite repression a mechanism of genetic regulation in bac-
teria in which the accumulation of catabolites in the cell represses
the formation of enzymes that contribute to the formation of the
catabolites. In E. coli the intracellular concentration of cAMP is
low when cells are grown on media containing glucose and high
when glucose is depleted. Binding of cAMP to catabolite (gene) acti-
vator protein (CAP) promotes transcription of /ac and other operons
such as ara.

catalase EC 1.11.1.6; a widely distributed homotetrameric enzyme
that catalyses the formation of O, + 2 H,O from two molecules of
H,0,; most commonly heme is a cofactor. It plays an important
role in removing H,O, formed in peroxisomes in animals and plants
and in glyoxysomes in plants. In erythrocytes it is cytosolic. The mol-
ecule is an eight-stranded beta barrel and contains 13 alpha helices.
A mutation in the gene locus at 11pl13 is associated with acata-
lasemia. A microbial catalase contains a dinuclear manganese cen-
tre instead of heme.

catalase-peroxidase an enzyme with both catalase and peroxidase
activity. The enzyme from Mycobacterium tuberculosis is required
for sensitivity to isoniazid.

catalatic of, or pertaining to, catalase.

catalyse or (esp. US) catalyze to influence a reaction through catal-
ysis.

catalysis an increase in the rate of a chemical reaction brought
about by a catalyst. —catalytic adj.; catalytically adyv.

catalysome 1 an enzyme-containing cap found on lipid droplets in
the fat body of some insects. 2 a mitochondrion-like organelle spe-
cialized for lipid metabolism, found in adipose tissue.

catalyst any substance that increases the rate of a chemical reaction
but is itself unchanged at the end of the reaction. Catalysts are usu-
ally present in very low concentrations relative to those of the sub-
stances whose reaction they are catalysing.

catalytic activity an index of the actual or potential activity of a
catalyst. The catalytic activity of an enzyme or an enzyme-contain-
ing preparation is defined as the property measured by the increase
in the rate of conversion of a specifiedf chemical reaction that the
enzyme produces in a specifiedf assay system. [{This word, in one
or other position, has been misprinted as ‘specific’ in certain pub-
lished versions of this definition.] Catalytic activity is an extensive
quantity (see extensive property) and is a property of the enzyme, not
of the reaction mixture; it is thus conceptually different from rate of
conversion although measured by and equidimensional with it. The
unit for catalytic activity is the katal; it may also be expressed in mol
5. Dimensions: N T-!. Former terms such as catalytic ability, cat-
alytic amount, and enzymic activity are no longer recommended.
Derived quantities are molar catalytic activity, specific catalytic activ-
ity, and catalytic activity concentration.

catalytic activity concentration or catalytic concentration the
catalytic activity of an enzyme per unit volume, where volume refers
to that of the original enzyme-containing preparation, not that of
the assay system. It may be expressed in katals per litre.

catalytic amount the amount of a substance used in a chemical re-
action as a catalyst, primer, or sparker. It is generally much smaller
than the stoichiometric amounts of either reactants or products.
For an enzyme the term is now obsolete and replaced by catalytic
activity.

catalytic antibody a monoclonal antibody that emulates an en-
zyme activity. Typically it is raised against a compound that mimics
the transition state of the reaction.

catalytic assay a technique for measuring low concentrations
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(=1 uM) of substrates in certain enzyme-catalysed reactions (e.g.
NAD(P)* or coenzyme A), where simple kinetic methods are not
feasible because too-rapid consumption makes reaction rates im-
possible to measure reliably. Conditions are arranged so that the
concentration of the substrate in question is kept constant by a re-
generation reaction, the substance being made to behave as an in-
termediate catalyst. The regeneration reaction may act also as the
indicator reaction. For example, NAD™ may be determined by cou-
pling the reaction catalysed by alcohol dehydrogenase (EC 1.1.1.1)
to the combined regeneration/indicator reaction catalysed by cy-
tochrome ¢ reductase (EC 1.6.99.3), according to the equations:

NAD* + C,HsOH — NADH + CH,CHO + H*
and
NADH + H* + 2 Cyt ¢** = NAD* + 2 Cyt ¢** + 2 H".

The rate of increase in absorbance of Cyt ¢2* at 550 nm is measured.
If the coupled regeneration reaction does not act as an indicator re-
action, the technique is known as enzymic cycling. Compare coupled
assay.

catalytic concentration an alternative term for catalytic activity
concentration.

catalytic constant symbol: k., or ky; a measure of the catalytic po-
tential of an enzyme, customary unit s~!. In general it is the value of
the velocity of the reaction, v, divided by the stoichiometric concen-
tration of active sites, [E]y, obtained by extrapolating all substrate
concentrations to infinity; alternatively it can be expressed as
Vinax/[Elo, Where V.. is the limiting rate. &, is also known as the
turnover number, because it represents the number of reactions
catalysed per unit time by each active site.

catalytic domain see domain (def. 3).

catalytic exchange method a method for randomly labelling a
compound with tritium. A solution of the compound in a tritiated
hydroxylic solvent is allowed to stand in the presence of metal cata-
lysts and either acid or base.

catalytic facilitation a process whereby the product formed by
one enzyme in a complex is passed directly to the catalytic site of the
next enzyme in a reaction sequence more efficiently than when the
second substrate is supplied from the environment.

catalytic factor a term sometimes used of a specified enzyme to de-
fine the quantitative ratio between the rates of a chemical reaction
in the presence and the absence of the enzyme but otherwise under
the same conditions.

catalytic intermediate a chemical species produced during the
course of a catalytic reaction, intermediate between reactants and
products.

catalytic power a measure of the ability of an enzyme to accelerate
a chemical reaction.

catalytic residue any of the amino-acid residues in an enzyme that
are directly involved in making or breaking covalent bonds while
the enzyme is acting on a substrate.

catalytic site the site on a catalyst that is concerned with catalysis,
especially as part of the active site of an enzyme.

catalytic triad a group of three amino acid residues in an enzyme
whose specific conformation and proximity in 3D space mediates
the catalytic activity. For example, in serine proteases the catalytic
triad Ser—His—Asp cleaves substrates at specific peptide bonds. Pro-
tein families with markedly different structures possess this triad,
suggesting possible convergent evolution from independent origins.

catalyze the US spelling of catalyse.

cataplerosis the process by which an intermediate in the citric acid
cycle is removed to prevent its accumulation in the mitochondrial
matrix. —cataplerotic adj.

cataract opacity of the eye lens resulting from modification or de-
generation of lens crystallins. It is the commonest form of blindness
in many developing countries, and can result from biological aging,
from other pathological processes (e.g. injury, radiation, diabetes
mellitus), or as a consequence of primary ocular or dysmetabolic
genetic disorders. It is described as congenital or infantile, juvenile,
presenile, or senile, depending on age of onset.

CAT assay assay of chloramphenicol O-acetyltransferase, frequently
employed to detect expression of its gene in cDNA technology.

catenin

catastrophe theory see error catastrophe hypothesis.

CAT box see CAAT box.

catechin the type compound for one of the 12 classes of flavanoids.
It is characterized by oxidation state (OH at C-3) of the central
pyran ring. Some 70 catechins are known; e.g. (+)-catechin is
(2R,25)-3,3",4,5,7-flavanpentol. Catechins are among the polyphe-
nols widely distributed in vegetable foods, arising biosynthetically
from the shikimate pathway. (+)-Catechin produces artificial cross-
links in collagen in vitro and has anti-tumour activity. Catechin and
curcumin have been found to be non-toxic, non-mutagenic, non-ter-
atogenic and excellent anti-mutagens and anti-carcinogens.

OH
WOH

OH
HO (0)

OH

(+)-catechin

catechol 1 former name for pyrocatechol. 2 any aromatic o-diol; any
compound containing a pyrocatechol nucleus or substituent. Com-
pare hydroquinone (def. 2), quinone (def. 2).

catecholamine any of a group of physiologically important bio-
genic amines that possess a catechol (def. 2) (i.e. 3,4-dihydroxy-
phenyl) nucleus and are derivatives of 3,4-dihydroxyphenylethyl-
amine. They include adrenaline (epinephrine), noradrenaline
(norepinephrine), and dopamine. Catecholamines have various
physiological roles, particularly as neurotransmitters, and produce
effects in the brain, the cardiovascular system, and other organs;
they also help to regulate carbohydrate and fat metabolism.

catechol melanin any of various deep-brown or black plant pig-
ments, so called because they yield catechol on alkali fusion. See
also melanin.

catechol-O-methyltransferase EC 2.1.1.6; systematic name: S-
adenosyl-L-methionine:catechol O-methyltransferase. An enzyme
found primarily in non-neuronal tissues and catecholamine-releas-
ing neurons, especially in the periphery; it effects O-methylation of
catecholamines and their deaminated metabolites, but is less active
against catechols. It catalyses the reaction between S-adenosyl-L-
methionine and catechol to form S-adenosyl-L-homocysteine and
guaiacol; in catecholamines it methylates the phenolic group at po-
sition 4. This inactivates catecholamine neurotransmitters and cate-
chol hormones. In humans the membrane-bound protein consists
of 271 amino acids; a cytosolic form (residues 52-271) lacks the
transmembrane signal anchor.

catechol oxidase see polyphenol oxidase. See also monophenol
monooxygenase.

catenane any type of compound containing two or more rings that
are interlocked but not covalently joined; i.e. resembling the links of
a chain. An example is an interlocked circular duplex DNA mol-
ecule found in mitochondria. Compare concatemer.

catenate 1 to interlock, without covalent bonding, two or more cir-
cular structures, e.g. cyclic molecules. 2 linked as the interlocked
rings of a chain. Compare concatenate. —catenated adj. ; catenation .

catenin any of four intracellular attachment proteins of the ar-
madillo family, designated a, B, v, and 8. They bind actin microfila-
ments to the cytoplasmic domain of E-cadherin at adherens junc-
tions of epithelial cells. a-Catenin (906 amino acids) is homologous
with vinculin. B-Catenin (781 amino acids) is enriched in adherens
junctions in cells lining the mammalian cerebral ventricles; it is ho-
mologous with y-catenin (or plakoglobin). 8-Catenin is expressed in
neurons, where it associates with presenilins. APC protein (see APC)
plays an important role in regulating the stability of free B-catenin.
A complex containing B-catenin, APC protein, axin, and GSK-3 is
targeted for ubiquitination and degradation by proteasomes. In the
absence of functional APC protein (as occurs in many human can-
cers, including colorectal cancer) B-catenin is not degraded, enters
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the nucleus and enhances transcription by binding to members of
the T cell-specific transcription factor/lymphoid enhancer-binding
factor (TCF/LEF) family. Also, B-catenin acts as a transcriptional
enhancer during Wnt protein signalling.

catestatin the 21-residue polypeptide that constitutes residues 352
to 372 of chromogranin A. It inhibits catecholamine release from
the adrenal medulla.

cat-eye syndrome (abbr.: CES) or Schmid—Fraccaro syndrome a
genetic disorder in which there is partial trisomy or tetrasomy of
chromosome 22pter-22q11. It is named after a distinctive eye ab-
normality seen in some individuals in which there is partial absence
of eye tissue (coloboma). Symptoms vary in type and severity but
can include malformations of the skull and face, heart and kidneys.
The anal canal may be absent and a fistula or abnormal passage
formed between the rectum and the bladder or vagina of females,
and the bladder or urethra of males.

CATH abbr. for class architecture topology homology; see structure
classification database.

cathepsin any of a group of intracellular peptide hydrolases.

cathepsin A an alternative name for protective protein/cathepsin A.

cathepsin B EC 3.4.22.1; other name: lysosomal cysteine endopepti-
dase. An enzyme that catalyses the hydrolysis of proteins with
broad specificity for peptide bonds; preferentially, it cleaves -Arg-
Arg-|-Xaa- bonds in small substrates. It is a glycoprotein dimer,
comprising a heavy chain and a light chain cross-linked by a disul-
fide bond.

cathepsin C EC 3.4.14.1; recommended name: dipeptidyl peptidase
1. An enzyme that catalyses the hydrolysis of dipeptides from the N
terminus of a polypeptide, except where the N-terminal residue is
Arg or Lys, or where the adjacent amino acid is Pro. It also cataly-
ses the transfer of dipeptide residues.

cathepsin D EC 3.4.23.5; a lysosomal aspartic endopeptidase that is
active in intracellular protein breakdown. It has a specificity similar
to, but narrower than, that of pepsin A. The molecule comprises a
light chain and a heavy chain.

cathepsin E EC 3.4.23.34; an aspartic endopeptidase with similar
activity to cathepsin D, but found in lymphoid-associated tissue. It
may have a role in immune function.

cathepsin G EC 3.4.21.20; a glycoprotein serine endopeptidase with
a specificity similar to that of chymotrypsin. It is found in the lyso-
somes of polymorphonuclear leukocytes and exhibits bactericidal
activity against fungi and Gram-negative bacteria. It is therefore a
serpocidin. Its gene is at 14q11.2.

cathepsin H EC 3.4.22.16; a lysosomal cysteine endopeptidase that
also acts as an aminopeptidase on peptide substrates with a free N
terminus. It is composed of a minichain and a large chain; the large
chain may be split into heavy and light chains; all chains are held
together by disulfide bonds.

cathepsin K a cysteine protease, with strong collagenase and gelati-
nase activity, that is selectively expressed in osteoclasts and plays a
key role in bone growth and remodelling. The gene, at 1g21, en-
codes a protein of 329 amino acids, which is processed into a ma-
ture enzyme of 215 amino acids; this shows =60% sequence homol-
ogy with cathepsins L and S. At least 10 mutations in the gene are
associated with deficiency of cathepsin K and pycnodysostosis, a dis-
order of bone matrix remodelling.

cathepsin L EC 3.4.22.15; other name: major excreted protease
(abbr.: MEP). A lysosomal cysteine endopeptidase that hydrolyses
proteins but not acylamino acid esters, and has no peptidyl-dipepti-
dase activity — the activity is similar to that of papain. It is found in
rat-liver and other mammalian lysosomes, and is inhibited by leu-
peptin. It consists of a heavy and a light chain linked by disulfide
bonds. It shows =60% sequence homology with cathepsins K and S.

cathepsin S EC 3.4.22.27; a lysosomal cysteine endopeptidase with
similar activity to cathepsin L but more activity for -Val-Val-Arg-|-
Xaa. It shows =60% sequence homology with cathepsins K and L.
Its gene is located near that for cathepsin K on 1q21, but unlike the
latter is not associated with pycnodysostosis.

cathilicidin a pore-forming toxin permitting passage of small mol-
ecules across biomembranes. It is produced by certain mammals,
such as horses, and contains 90-250 amino acid residues. Cathili-
cidin is classified in the TC system under number 1.C.33.
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cathinone S(-)-2-amino-1-phenyl-1-propanone, the major central
nervous system stimulant of the khat shrub, Catha edulis. Like am-
phetamine, it is a potent releaser of norepinephrine and dopamine
from their intracellular stores.

O

NH,

CH,

cathode or (formerly) kathode 1 the electrode of an electrolysis cell
or electrophoresis apparatus towards which cations of the elec-
trolyte migrate under the influence of an electric field applied be-
tween the electrodes. 2 negative electrode: the electrode, pole, or
terminal of a discharge tube, solid-state rectifier, thermionic valve,
or other apparatus by which conventional electric current returns
to an external source; i.e. the electrode through which electrons
flow into such a device. 3 the positive pole or terminal of an electric
(primary or secondary) cell or battery (of cells); i.e. the pole from
which electrons emerge from such a device. Compare anode. —
cathodal, cathodic, or cathodical adj.; cathodally or cathodically adv.

cathode-ray tube a vacuum tube in which a beam of electrons is
emitted and focused by an electron gun onto a fluorescent screen.
The beam can be deflected by horizontal and vertical electrostatic
or magnetic fields to produce a visual display of electric signals, as
in a television tube or cathode-ray oscilloscope.

catholyte in isoclectric focusing, the electrolyte that is in immediate
contact with the cathode.

cation or (formerly) kation any ion with a net positive charge. In a
solution being electrolysed, a cation migrates towards the cathode.
Compare anion. —cationic adj.

cation exchange the process of ion exchange in which one cation is
exchanged for another cation.

cation exchanger any ion exchanger that is able to exchange cations
with the surrounding solution. See also ion-exchange resin.

cationic acid any acid that carries a positive charge, i.e. is a cation.

cationic detergent any detergent in which the polar part of the
molecule carries one or more positive charges.

cationized ferritin a polycationic derivative of ferritin prepared by
coupling horse-spleen ferritin with N,N-dimethyl-1,3-propanedi-
amine, most of the carboxyl groups on the ferritin molecule thereby
being converted into positively charged tertiary amino groups. It is
useful for labelling negatively charged groups on cell surfaces,
where the ferritin particles may easily be identified by electron mi-
croscopy because of their electron-dense iron cores.

cationmotive describing any enzyme, enzyme system, or other
process that produces the vectorial movement of cations, especially
across a biomembrane. The particular cation(s) may be specified,
e.g. protonmotive, Na*/K*-motive.

catsper a protein of spermatozoa. Deficiency in the mouse leads to
infertility and defective motility of spermatozoa.

CAU a codon in mRNA for L-histidine.

caudal a homeodomain transcription factor which forms a concen-
tration gradient in the opposite direction to that of bicoid protein,
possibly as a result of the translation control exerted on the caudal
mRNA by bicoid.

cauliflower mosaic virus a double-stranded DNA virus that is a
potential recombinant vector for plants.

caulimovirus any double-stranded DNA plant virus belonging to
the Caulimovirus group, the type member of which is the cauliflower
mosaic virus.

caustic soda see soda.

caveola (p/. caveolae) a flask-shaped invagination of the plasma
membrane, rich in cholesterol, glycosphingolipids, caveolins, and
glycosylphosphatidylinositol (GPI)-anchored proteins and proteins
involved in transmembrane signalling (e.g. receptors, G-proteins,
and protein kinases). Caveolae are clathrin-independent and do not
undergo lysosomal degradation. They are sites for the concentra-
tion and uptake of small molecules that are ligands for GPI-an-
chored proteins. Folates, chemokines, and many pathogens or their
products (e.g. HIV, cholera toxin) enter cells through caveolae.
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Cholesterol efflux also is mediated by caveolae. They are prominent
in fibroblasts and endothelial cells, but are found in many other cell
types. Their formation is decreased in transformed cells. See potocy-
tosis. [From Latin cavea, a small cavity.]

caveolin a protein that lines the cytoplasmic surface of a caveola.

C-beta an alternative term for heta carbon atom.

CBF abbr. for centromere binding factor (see centromere binding pro-
teins).

CBG abbr. for cortisol binding globulin. See transcortin.

CBL a protooncogene related to v-cb/, the nuclear oncogene of Cas
NS-1 retrovirus, named from Casitas B-lineage lymphoma. The
function of the normal protein is unknown, but it may be a tran-
scriptional regulator. v-ch/ encodes a truncated form of Cbl, which
has lost a C-terminal leucine zipper and a 208-residue proline-rich
region.

Cbm symbol for carbamoyl.

CBN abbr. for IUPAC-IUB) Commission on Biochemical Nomen-
clature; now succeeded by JCBN.

CBP abbr. for CREB protein-binding protein; a large nuclear multi-
functional protein expressed in most vertebrate cell types that binds
to a wide variety of transcription factors and has intrinsic histone
acetyltransferase activity. The gene for CBP at 16p13.3 encodes a
multidomain protein of 2442 amino acids, which contains domains
for nuclear hormone receptor and CREB protein binding, four zinc
fingers, a bromodomain, a glutamine-rich domain, and a histone
acetyltransferase domain. It is thus a general transcriptional adap-
tor and integrator. Microdeletions and point mutations in the gene
are responsible for Rubinstein—-Taybi syndrome, which is character-
ized by abnormalities of the face, thumbs, and big toes, and physi-
cal and mental retardation. CBP is usually, but erroneously,
lumped with p300 (adenovirus ElA-associated protein), from
which it is almost indistinguishable functionally. However, muta-
tions in the gene for p300 at 22p13 are not associated with the Ru-
binstein-Taybi syndrome.

Cbz symbol for the benzyloxycarbonyl group.

cc symbol for cubic centimetre (cm? is preferred).

CC abbr. for cholecalciferol (vitamin Dy is preferred).

CCA a codon in mRNA for L-proline.

CCA-adding enzyme a CTP/ATP:tRNA nucleotidyl transferase
that builds or repairs the trinucleotide sequence CCA at the 3" end
of all tRNAs. The CCA is the site of attachment of amino acid
residues for polypeptide synthesis. In the eubacterium Aquifex ae-
olius it consists of two subunits, one specific for CTP and one for
ATP.

Css carrier lipid or Css lipid carrier an alternative name for unde-
caprenol.

CCC 1 a codon in mRNA for L-proline. 2 abbr. for f-
chloroethyltrimethylammonium chloride; an inhibitor of gib-
berellin synthesis in plants.

cccDNA see DNA.

CCCP abbr. for carbonyl cyanide m-chlorophenylhydrazone, a pow-
erful uncoupler of oxidative phosphorylation.

CCD abbr. for charge coupled device; an array of metal oxide semi-
conductor (MOS) capacitors that captures an optical image and
converts it to an electronic digital form.

C cell the distinctive type of apud cell that secretes the polypeptide
hormone calcitonin. In mammals C cells are found predominantly in
the thyroid gland (when they are also known as parafollicular cells),
and in some mammals and birds they also occur in the parathyroid
gland and the thymus. In other vertebrates the cell type is present
mainly in the discrete ultimobranchial body and the lung. [The name C
cell was chosen to signify calcitonin-secreting cell.]

CCG a codon in mRNA for L-proline.

CCK abbr. for cholecystokinin.

CCK cell see | cell.

CCK-PZ abbr. for cholecystokinin—pancreozymin. See cholecys-
tokinin.

cCMP abbr. for cyclic CMP.

C,; compound or one-carbon compound or single-carbon compound
any (real or hypothetical) organic compound that consists of a sin-
gle carbon atom with attached hydrogen atom(s), and sometimes
also an oxygen atom or imino group, and that functions as a unit in

CD40

metabolism. Examples include the methyl group of S-adenosylme-
thionine or the iminomethyl-formimidoyl- (or formimino-), formyl-,
hydroxymethyl-, methyl-, methylene-, and methenyl- groups of
tetrahydrofolate coenzymes.

C3/C5 convertase see complement.

C5 convertase see complement.

CCP abbr. for Collaborative Computational Programs; an initiative,
started in the UK, for the development and distribution of software
for scientific applications. Programs include: CCP4 (crystallo-
graphic software), CCP5 (molecular dynamics), and CCP11 (se-
quence analysis).

CCU a codon in mRNA for L-proline.

C3 cycle an alternative name for reductive pentose phosphate cycle.

C, cycle an alternative name for the Hatch-Slack pathway.

cd symbol for candela.

Cd symbol for cadmium.

CD abbr. for 1 circular dichroism. 2 cluster of differentiation or clus-
ter determinant; see CD marker. 3 compact disc.

CD2 a T-cell-specific plasma membrane protein expressed early dur-
ing T-cell development. It binds CD58, a PIGylated surface protein
expressed on many cells, and thus facilitates adhesion of T cells to
these other cells.

CD3 a CD marker, expressed exclusively in T lymphocytes, that con-
sists of the y (25 kDa), 6 (20 kDa), and ¢ (20 kDa) polypeptides of
the T-cell receptor complex. CD3 proteins are members of the im-
munoglobulin superfamily; each contains one transmembrane seg-
ment and an immunoreceptor tyrosine-based activation motif
(ITAM). They chaperone the newly synthesized T-cell receptor to the
cell membrane and help transduce the signal of antigen binding.

CD4 a CD marker that occurs on T-helper cells and is involved in
MHC class II restricted interactions. It is a type I membrane glyco-
protein of the immunoglobulin superfamily, acts as a receptor for
HIV, and binds interleukin 16 (IL-16). Its intracellular domain
binds the protein-tyrosine kinase Lck.

CD8 a CD marker that occurs on human cytotoxic T-cells and suppres-
sor T-cells. It is associated with MHC class I restricted interactions.
It is a heterodimer of an o and B chain and isoforms of the f chain
result from alternative splicing. The a chain binds to the MHC a5
domain. Both chains belong to the immunoglobulin protein super-
family and their intracellular domains (like those of CD4) bind Lck.

CD18 sce integrin.

CD21 see complement receptor.

CD25 see myelin protein.

CD32 or Fc receptor for IgG or FcyRII a low-affinity receptor for the
Fc region of antigen-bound IgG, present on B lymphocytes and
other leukocytes. Its intracellular domain contains an immunore-
ceptor tyrosine-based inhibitory motif (ITIM), which binds a phos-
phoprotein phosphatase. See Fc receptor.

CD34 a CD marker displayed on the surface of stem cells.

CD35 sce complement receptor.

CD36 or platelet GP1V or CD36 activation antigen or Naka a trans-
membrane multifunctional glycoprotein (88 kDa) present in
platelets, endothelial cells, and many other cell types. It mediates
adherence to collagen, thrombospondin, Plasmodium falciparum-
infested erythrocytes, and oxidized low-density lipoproteins (LDL).
About 3% of the apparently healthy Japanese population lacks this
antigen (i.e. are Naka-negative) and have no problems with hemo-
stasis.

CD38 or T10 or ADP-ribosyl cyclase/cyclic ADP-ribose hydrolase a
cell surface leukocyte antigen that catalyses multiple reactions, in-
cluding NAD glycohydrolase, ADP-ribosyl cyclase, cyclic ADP ri-
bose hydrolase, and base-exchange activities. Two of the reaction
products, cyclic ADP-ribose and nicotinic acid adenine dinu-
cleotide phosphate, are calcium messengers in a variety of cells.
CD38 is a positive and negative regulator of cell activation and pro-
liferation, depending on the cellular environment. It is involved in
adhesion between human lymphocytes and endothelial cells.

CD40 a CD marker present on the plasma membrane of B lympho-
cytes and other cells including epithelial and endothelial cells. It is
the receptor for CD40L, which is expressed on activated T lympho-
cytes. Binding of CD40L to CD40 induces growth, differentiation,
activation, and immunoglobulin class switching of the CD40 cells.
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CDA44 other names: phagocyte glycoprotein I; lymph node homing
receptor; HERMES antigen; extracellular matrix receptor III. A
transmembrane glycoprotein (85-90 kDa) that is constitutively ex-
pressed on the surface of B and T cells, monocytes, neutrophils, epi-
thelial cells, fibroblasts, glial cells, and myocytes. It plays a general
role in cell adhesion, including lymphocyte homing; it binds to col-
lagen and hyaluronate. Several splicing variants seem to be ex-
pressed preferentially in gastric tumour cells.

CDA45 a CD marker present on T lymphocytes. It is the receptor for the
membrane protein CD22, present in B lymphocytes. Binding of the
ligand activates the protein tyrosine kinases Fyn and Lck.

CD55 sce complement decay-accelerating factor.

CD58 see CD2.

CD59 a GPl-anchored glycoprotein that is expressed in erythro-
cytes, leukocytes, and endothelial cells, and is a potent inhibitor
of complement membrane attack complex (MAC); it acts after
C5b8 assembly (see complement). It is involved in signal transduc-
tion for T-cell activation, being complexed to a protein tyrosine ki-
nase. It is a member of a protein family that includes the pro-
tooncogenes Sis and Myc. Mutation in the gene at 11p13 produces
a CDS59 deficiency that is manifest as paroxysmal nocturnal hemo-
globinuria.

CD62 sce selectin.

CDG66 sce carcinoembryonic antigen.

CD74 an alternative name for invariant chain.

CD79 sce B cell antigen receptor complex associated protein.

CD95 an alternative term for Fas.

CD105 see endoglin.

CD2AP abbr. for CD2-associated protein; an SH3 domain protein
present mainly in epithelial and lymphoid cells that is implicated in
endocytosis and lysosomal sorting. Mutations in humans result in
focal segmental glomerulosclerosis; mutations in mice lead to early
death from massive proteinuria.

CD11b/18 see complement receptor.

CD11¢/18 see complement receptor.

Cdc-activating kinase abbr.: CAK; a heterodimer of cyclin H and
Cdk7. It is a protein serine/threonine kinase and a component of
human transcription factor TFIIH. Among its substrates are Cdk
subunits and the C-terminal domain of RNA polymerase II.

cdc gene abbr. for cell-division-cycle gene. Many genes encode pro-
teins essential for cell division. These were initially identified in
yeast, and named in a series cdcl, cdc2, etc. Homologues of these
genes have since been found in many other species, but the cdc
nomenclature is used specifically for the fission yeast, Schizosaccha-
romyces pombe. The convention Cdc followed by a numeral is used
for the protein products of these genes. Many of these products are
not directly involved in the control of cell division, being proteins
such as DNA polymerases. Some of those involved in cell-division
control are detailed below.

Cdc2, a major cell regulatory protein, with counterparts in all eu-
karyotic cells. cdc2 is homologous to CDC28 in budding yeast.
Cdc2 is a Ser/Thr protein kinase, alternatively denoted p34¢¢<?, and
regulated by cyclin B. p34¢? and cyclin B comprise maturation pro-
moting factor (MPF). Cdc2 is the patriarch of a family of cyclin-de-
pendent kinases; Cdc2 is Cdkl1. Cdc2 is important at the G/S and
G,/M phases of the cycle in yeast. The human homologue of Cdc2
phosphorylates retinoblastoma protein.

cdc25 encodes a protein phosphatase that positively regulates
p34¢4e? by dephosphorylation of Tyr!>. Entry to mitosis is nega-
tively regulated by weet, a gene in S. pombe that encodes a protein
tyrosine kinase. Its action on mitosis results from phosphorylation
of Tyr!> of p34¢ Note: CDC25 from budding yeast encodes a
guanine nucleotide exchange protein.

Cdc28, a Ser/Thr protein kinase required for completion of both the
START transition of the cycle and also the G,/M transition.
Cdc31, an EF-hand protein involved in microtubular organization.
Cdc46, a protein mobilized from the cytoplasm to the nucleus after
mitosis, and a potential ATP-binding protein.

Cdc48, a putative ATP-binding protein involved in spindle forma-
