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ABA  See abscisic acid.

abiogenesis The development of living
from nonliving matter, as in the origin of
life. The term is sometimes used for the
now discredited doctrine of spontaneous

generation.

abscisic acid CABA) A PLANT HOR-
MONE once thought to be responsible for
the shedding (abscission) of flowers and
fruit and for the onset of dormancy in buds
(hence its early name, dormin). The com-
pound is associated with the closing of
pores (stoma) in the leaves of plants de-

prived of water.

abscisic acid,

(ABA)

(ab-

scission) (

Abscisic acid
B iR Eg
absorption 1. The uptake of liquid by

cells. Most digested food is absorbed in the
small intestine; the liquid products of di-

gestion are absorbed into the blood and



absorption spectrum

lymphatic systems. In plants, water and

mineral salts are absorbed mainly by the

root hairs,just behind the root tips.

2. The conversion of electromagnetic radiation

into other forms of energy in a medium.

absorption spectrum A plot of the amount
of absorption by a substance of radiation at
different wavelengths, usually of ultravio-
let, visible, or infrared radiation. An ab-
sorption spectrum can give information a-
bout the identity or quantity of a sub-
stance. It can also give information about
the way photosensitive compounds interact
with radiation. Chlorophylls, for example,
have absorption peaks in the red and blue

(and therefore reflect green light).

abzyme An antibody that has enzyme activity.

accessory pigment See photosynthetic pig-

ments.

acentric Denoting a chromosome or frag-
ment of a chromosome that lacks a centro-

mere.

acetal A type of organic compound
formed by addition of an alcohol to an alde-
hyde. Addition of one alcohol molecule
gives a hemiacetal. Further addition yields
the full acetal. Similar reactions occur with

ketones to produce hemiketals and ketals.
acetaldehyde See ethanal.

acetate(ethanoate) A salt or ester of acetic

pigments,

photosynthetic

ethanal,

) )



acetylcholine

acid. Acetates contain the ion CH; COO™ or
the group CH; COO -,

acetate — CoA ligase An ENZYME that
catalyzes the reaction between acetate, CoA
and ATP to form AMP and ACETYL
CoA. It is important in organisms that use
acetate as a carbon source (e. g. E. coli, al-

gae,and many fungi).

acetazolamide A compound used as an in-
hibitor of carbonic anhydrase. It has been used
as a diuretic but its main use is in treating
glaucoma(by reducing the formation of fluid

in the eye).

acetic acid (ethanoic acid) A carboxylic
acid, CH; COOH, obtained by the oxidation
of ethyl alcohol. Acetic acid is a component
of vinegar (which is obtained by bacterial

oxidation of wine waste).

acetic anhydride The ACID ANHYDRIDE
of acetic acid, CH; COOCOHj;; commonly

used in acetylation reactions.

acetone ( dimethylketone) A KETONE,

CH; COCHj; , commonly used as a solvent.
acetone body See ketone body.

acetylation A reaction in which an acetyl
group,CH;CO —is introduced into a com-

pound. See also acylation.

acetylcholine ( ACh) A NEUROTRANS-
MITTER found at the majority of synap-

ses, which occur where one nerve cell meets

., CH3COO
CH3COO

A ATP AMP

( )

,CH3COOH,

CH3; COOCOH3 5

( )

CH3COCH3 5

ketone body .

CH3CO—

acylation,

(ACh)



4 acetylcholinesterase

another. Nerves that produce acetylcholine :
are called cholinergic nerves ;they form the
parasympathetic nervous system and also

supply the voluntary muscles.

acetylcholinesterase  An ENZYME that
catalyzes the hydrolysis of ACETYLCHO- (¢ )
LINE to give choline (and acetate). It oc-
curs in spinal fluid and cholinergic neu-
rons. The ester is inhibited by a number of
compounds. A class of drugs Cacetylcho-
linesterase inhibitors) act by inhibiting the
action of the enzyme, so increasing the a-
mount of acetylcholine available to transmit
nerve impulses. These are used in the treat-

ment of Alzheimer’s disease.
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Acetyl CoA
ZEEHER A
acetyl CoA (acetyl coenzyme A) An impor- A

tant intermediate in cell metabolism, par-
ticularly in the oxidation of sugars, fatty
acids, and amino acids, and in certain

biosynthetic pathways. It is formed by the



acid

reaction between pyruvate (from GLY-
COLYSIS)and COENZYME A, catalyzed
by the enzyme pyruvate dehydrogenase.
The acetyl group of acetyl CoA is subse-
quently oxidized in the KREBS CYCLE, to
yield reduced coenzymes and carbon diox-
ide. Acetyl CoA is also produced in the ini-
tial oxidation of fatty acids and some amino
acids. Other key roles for acetyl CoA in-
clude the provision of acetyl groups in bio-
synthesis of fatty acids, terpenoids, and

other substances.
ACh  See acetylcholine. acetylcholine,

acid A substance that gives rise to hydro-

gen ions (or H;O ) when dissolved in wa- H; O , pH
ter. An acid in solution will have a pH be-
low 7. This definition does not take into ac- ’

. . . . Lowry — Bronsted
count the competitive behavior of acids in

solvents and it refers only to aqueous sys-

tems. The Lowry — Bronsted theory defines

an acid as a substance that exhibits a tend- (¢ HNO3)
ency to release a proton, and a base as a Hs 07, HsO0"
substance that tends to accept a proton. NOsT . ¢

) , H30

Thus, when an acid releases a proton, the
ion formed is the conjugate base of the CH;COO- Cs Ha COO
acid. Strong acids (e. g. HNO;) react com- [ oyis

pletely with water to give H;O' . i. e.

HNO; is stronger than H; O  and the con-

jugate base NO7 is weak. Weak acids (e. g.

CH;COOH and C;H;COOH) are only

partly dissociated because H; O is a stron-

ger acid than the free acids and the ions

CH;COO™and C; H; COO™ are moderately

strong bases. The Lewis theory defines an

A



acid anhydride

acid as a substance capable of accepting a

pair of electrons from a base.

acid anhydride A chemical compound that
produces an acid when added to water. For
example, sulfur trioxide is the acid anhydride
of sulfuric acid: SO, +H, O —H, SO,
Organic acid anhydrides are derived by re-
moving the elements of water (i. e. two hy-
drogen atoms and one oxygen) from two a-
cidic groups. A simple example is acetic an-
hydride from acetic acid:
CH; COOH+ HOOCCH; —
CH;COOCOCH; + H, 0O

acid — base balance Maintenance of the
optimum pH of body fluids by regulating
the acid: base ratio. This usually involves a
buffer system (see buffer). For example,
mammalian blood must be maintained at a
pH of 7. 4, which requires a ratio of car-
bonic acid to bicarbonate of 1 ¢ 20; any se-
rious deviation would result in the condi-
tions of acidosis or alkalosis. The optimum
pH for higher plants is around 6. 7, and
they tend to be somewhat more tolerant to

pH changes.

acidic hydrogen A hydrogen atom in a mole-
cule that enters into a dissociation equilibrium
when the molecule is dissolved in a sol-
vent., For example, in acetic acid
(CH; COOHD) the acidic hydrogen is the one
on the carboxyl group,—- COOH.

acidic stain  See staining.

. SO3+ HsO —>H2S0y .

(

B

; CH3 COOH + HOOCCH3

—>CH3; COOCOCH3 +H20,

pH

pH .
( buffer) .
pH 7.4,

—COOH

staining,



actin-binding protein 7

acid value (acid number) The number of lg
milligrams of potassium hydroxide (KOH)
required to neutralize the {ree fatty acids in
one gram of a given fat. It is used as a

measure of free acid.

acquired immune deficiency syndrome See

AIDS. AIDS,
acridine  An aromatic heterocyclic com- ( )
pound found in coal tar. It is the parent com- .

pound of a number of effective mutagens.

ACTH See corticotropin. corti-

cotropin,

actin A protein that is a major constituent
of muscle and is heavily involved with the ’ .
process of muscle contraction. It is also

found in the microfilaments (part of the

0~
CYTOSKELETON) present in almost all . 1’;_
eukaryote cells, where it accounts for 1 - ., ,
5% of the total protein. Actin has two . F-
forms. G —actin consists of globular mono- actin, , .
mers. At higher ionic strengths it polymer- .

izes into F —actin , which is a fibrous form
with a double — stranded helix structure. In
muscles., there are overlapping alternating
sets of thin actin and thick myosin fila-
ments. When muscles contract the actin
and myosin produce a complex, called AC-

TOMYOSIN.

actin-binding protein  Any of a number of
proteins that bind to ACTIN and modify its
properties. Examples are dystrophin,

filamin, caldesmon, and the myosins.



actinomycetes

actinomycetes ( filamentous bacteria) A
group of bacteria characterized by a myceli-
al fungus - like growth habit and belonging
to the phylum Actinobacteria. They are nu-
merous in the topsoil and are important in soil
fertility. Some may cause infections in animals
and humans. Most of the antibiotics (e. g.
streptomycin, actinomycin, and tetracycline)

are obtained from actinomycetes.

actinomycin  Any of a number of antibiot-
ics produced by certain bacteria. The main
one,actinomycin D (or dactinomycin) , can
bind between neighbouring base pairs in
DNA ., preventing RNA synthesis. It is used

in the treatment of some cancers.

action potential The transitory change in
electrical potential that occurs across the
membrane of a nerve or muscle fiber during
the passage of a nervous impulse. The de-
gree of change is independent of the

strength of the impulse; it either occurs or
does not. In the absence of an impulse a
resting potential of about — 70 mV exists
across the membrane (inside negative) as a
result of the unequal distribution of ions

between the intracellular and extracellular
media (see sodium). However, during the
passage of an impulse the resistance of the
membrane falls and allows an inward cur-
rent of sodium ions, which makes the inside
less negative and eventually alters the

membrane potential to about +30 mV (in-
side positive). An outward flow of potassi-

um ions follows shortly afterwards and re-

sodium)
.

— 70mv(

ion channel,

D(
DNA
RNA .

+30mv (

s



active site

stores the resting potential. Local currents
flow ahead of the action potential that in
turn give rise to further action potentials.
In this way a wave of activity is propagated
along the membrane to produce the

impulse. Seealso ion channel.

action spectrum A graph showing the
effect of different wavelengths of radiation,
usually light,on a given process. It is often
similar to the ABSORPTION SPECTRUM
of the substance that absorbs the radiation
and can therefore be helpful in identifying
that substance. For example, the action
spectrum of photosynthesis is similar to the

absorption spectrum of chlorophyll.

activated complex The partially bonded
system of atoms in the transition state of a

chemical reaction.

activation energy Symbol: Fa The mini-
mum energy a particle, molecule, etc. ,must
acquire before it can react; i. e. the energy
required to initiate a reaction regardless of
whether the reaction is exothermic or endo-
thermic. Activation energy corresponds to
an energy barrier that must be overcome if
a reaction is to take place. See Arrhenius e-

quation,

active site  The region of an ENZYME
molecule that combines with and acts on
the substrate. It consists of catalytic amino
acids arranged in a configuration specific to

a particular substrate or type of substrate.

: Ea,

Arrhenius equation,
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active transport

The ones that are in direct combination are
the contact amino acids. Other amino acids
may be further away but still play a role in
the action of the enzyme. These are auxil-
liary amino acids. Binding of a regulatory
compound to a separate site, known as the
ALLOSTERIC SITE, on the enzyme mole-
cule may change this configuration and

hence the efficiency of the enzyme activity.

active transport The transport of mole-
cules or ions across a cell membrane against a
concentration gradient, with the expenditure
of energy:it is probably an attribute of all
cells. Anything that interferes with the
provision of energy will interfere with ac-
tive transport. The mechanism typically in-
volves a carrier protein (a transporter) that
spans the cell membrane and transfers sub-
stances in or out of the cell by changing

shape. Com pare facilitated diffusion.

actomyosin A protein complex found in
muscle, formed between molecules of AC-
TIN and MYOSIN present in adjacent
thick and thin muscle filaments. These ac-
tomyosin complexes are involved in the
process of muscle contraction; their forma-
tion is important in the concerted mecha-
nism that pulls the thin filaments past the
thick ones. The complex can also be formed

by mixing actin with myosin in vitro.

acylation A chemical reaction in which an

acyl group is introduced into a compound.

diffusion,

B facilitated



