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ABA See abscisic acid.

A band See sarcomere.

ABC transport protein ATP-binding cas-
sette transport protein; any of a large family
of ATP-powered TRANSPORT PROTEINS
that move substances across cell membranes .
Found in a wide variety of organisms, they
have a common basic structure consisting of
two transmembrane domains, which form a
membrane-spanning channel, and two ATP-
binding domains on the cytosolic (inner) face
of the membrane. Many bacteria, for exam-
ple, take up substances such as amino acids
from their environment using specific ABC
transport proteins called permeases . In mam-
mals, cells in the liver, kidney, and intes-
tine can export various natural metabolites or
foreign toxins (including certain drugs) using

these transport proteins.
abiogenesis The development of living from
nonliving matter, as in the origin of life.

abscisic acid (ABA)

is involved in seed development and in the

A plant hormone that

closure of leaf pores (stomata) in response to
drought stress. Abscisic acid is thought to in-
duce the formation of storage proteins during
the later stages of seed maturation, and might
also help to prevent precocious germination of
seeds . In a quite different role, it is produced

in the wilting leaves of plants that lack suffi-

ABA £ abscisic acido
A £ sarcomereo
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2 abscission
cient water. It diffuses to the GUARD MR (HE BB Aar s RIRE),
CELLS, signaling them to close the associated B SHYIR K AR MBEH X
stomata and hence reduce further losses of wa- AT JLAF RO B FE B MR S 138

HEPHENRBEE,

ter from the plant. Abscisic acid was first iso-
lated from sycamore and originally thought to
be associated with the onset of bud dormancy
(hence its early name ‘dormin’). It is also
thought to be responsible for the abscission
(shedding) of flowers and fruits. However,
more recent work has cast doubt on the
these

significance of abscisic acid in

processes .

H3C.__~

Abscisic acid

L E B
abscission The shedding of part of a plant,
usually a leaf, fruit, or unfertilized flower, as
part of the plant’s usual life cycle. As the leaf
or other organ ages, a distinct abscission zone
develops at the base of the organ. This zone
consists of relatively smaller cells, whose
walls weaken and separate. The process is
linked to environmental cues, such as colder
temperatures and shorter days, and is thought
to be controlled by plant hormones called
AUXINS . Eventually the connecting tissue is
broken mechanically, for example by wind,

and the organ is released from the plant.

absorption spectrum A graph showing the

absorbance by a substance of radiation at dif-
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acellular

ferent wavelengths, usually of ultraviolet,
visible, or infrared radiation. It is obtained
using a SPECTROPHOTOMETER, and can
give information about the identity or quantity
of a substance. Chlorophylls, for example,
have absorption peaks in the red and blue
(and therefore reflect green light) . See illus-

tration overleaf.

RIEWHF LSRRG BR, &%
EER B EHTHEBN,
AR R AT e A
o UMtRRAG, KRR kES
JeRE 4k (BB B R T U R G
®KX), & [ illustration overleaf
Bi% .

80 0

c ! \

S Do

8 60- .

ix &

« f*;' P absarption spectra

o T 40 [ s a3

8 § H Bt chiorophyli a

§ ' HEE a

o 20 \ --==- chlorophyll b

a HEgE b

I L T
400 500 600 700
wavelength in nm ¥+ (nm)
Absorption spectrum
W5 ey e i

accessoxy cell (subsidiary cell) Any of BILZER EMfrkmfekal,
several specialized epidermal cells found ad- AR R A S 3 ) B T 2 R AR

jacent to each pair of GUARD CELLS in the
leaves and other parts of plants. Accessory
cells may help in opening and closing the ac-

companying pore (stoma) .

accessory pigment See photosynthetic pig-

ments .

accommodation See adaptation .

acellular  Describing tissues or organisms
that are not composed of discrete cells. Typi-

cally, the cytoplasm is continuous throughout
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acentric

the tissue or organism, and contains many
nuclei, demonstrating an equivalence to mul-
ticellular structures. Examples are aseptate
fungal hyphae and muscle fibers. Compare

Unicellular. See also syncytium .

acentric Denoting a chromosome or fragment of
a chromosome that lacks a CENTROMERE.

acetic acid (ethanoic acid) A carboxylic
acid, CH3;COOH, obtained by the oxidation
of ethanol. Acetic acid is a component of
vinegar. This is obtained industrially by the
action of acetic acid bacteria, such as Aceto-

bacter , on ethanol in wine waste.

acetylcholine (ACh) A NEUROTRANS-
MITTER found in both vertebrates and inver-
tebrates at synapses in various parts of the
nervous system and at NEUROMUSCULAR
JUNCTIONS. It can have either excitatory or
inhibitory effects, depending on the location.
For example, it is excitatory when released
by motor nerve endings in skeletal muscle,
but has an inhibitory effect on cardiac mus-
cle. It is formed in the presynaptic cell from
acety] coenzyme A and choline, catalyzed by
the enzyme choline acetyltransferase. After
it binds transiently to ACETYL-
CHOLINE RECEPTORS in the postsynaptic

membrane before being broken down by the

release,

enzyme acetylcholinesterase to acetate and
choline. The choline is then returned to the
presynaptic nerve ending to be reused.
Nerves that release acetylcholine are called

cholinergic nerves .

acetylcholine receptors (cholinoceptors)

Any of various receptors that bind the neuro-
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acetyl CoA

transmitter acetylcholine at nerve synapses,
neuromuscular junctions, or other effector or-
gans. They are described as cholinergic re-
ceptors, and fall into two broad categories.
Nicotinic (N) acetylcholine recepiors are
LIGAND-GATED ION CHANNELS, which
open to allow the passage of sodium or potas-
sium ions when activated by binding of
acetylcholine (i.e. the ligand). These occur
at neuromuscular junctions, and enable the
rapid transmission of a motor nerve impulse,
Muscarinic
(M) acetylcholine receptors are G-PROTEIN-
LINKED RECEPTORS, and have a slower

and more prolonged response to the binding

leading to muscle contraction.

of acetylcholine . There are several subtypes,
designated M1, M2, M3, etc. They can
have either excitatory or inhibitory effects,

depending on their location.

acetyl CoA (acetyl coenzyme A) An im-

portant intermediate compound in cell
metabolism, particularly in the oxidation of
sugars, fatty acids, and amino acids, and in
certain biosynthetic pathways. It is formed in
the mitochondrial matrix by the reaction be-
tween pyruvate (from GLYCOLYSIS) and
COENZYME A, catalyzed by the enzyme
pyruvate dehydrogenase. The acetyl group of
acetyl CoA is subsequently oxidized in the
reactions of the KREBS CYCLE, to yield re-
duced coenzymes and carbon dioxide. Acetyl
CoA is also produced in the initial oxidation
of fatty acids and some amino acids. Other
key roles for acetyl CoA include the provision

of acetyl groups in biosynthesis of fatty acids,
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ACh

terpenoids, and other substances.
ACh See acetylcholine.

acid Any molecule or substance that tends
to release hydrogen ions (H* ; protons). In
aqueous solutions, a free hydrogen ion rapidly
combines with a water molecule to form a hy-
dronium ion (H;0* ), also called an oxonium
ion or hydroxonium ion. (However, it is con-
ventional to refer to hydrogen ions in solution,
rather than hydronium ions.) An acid solution
has a pH below 7. Adding acid to a solution
increases the hydrogen ion concentration, and
hence lowers the pH. Many organic molecules
have several acidic and/or basic groups, and
dissociation of particular groups usually de-
pends on the pH of the solution. Hence, the
acid (or basic) nature of such molecules varies
according to conditions . The pH of cells is sta-
bilized by BUFFERS, such as phosphate ions.

Compare base.

acid-growth hypothesis
posed by R. Cleland, A. Hager and others

in around 1970 to explain cell wall expansion

A hypothesis pro-

in growing plant cells. According to this, the
plant hormene auxin stimulates a proton
pump in the cell’s plasma membrane, which
pumps protons (H*) into the cell wall. The
resultant lowering of cell wall pH activates
wall-loosening enzymes, thus enabling exten-
sion of the cell wall, and hence cell growth.
The wall enzymes, called expansins, disrupt
hydrogen bonds between the cellulose mi-
crofibrils . These bonds re-form when the pH

returns to normal, thereby restoring the wall

ACh Z[ acetylcholine,
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actin

strength when growth is completed .
acidic stain  See staining.

acquired immune deficiency syndrome
See AIDS.

acquired immunodeficiency syndrome
See AIDS.

acrosome A membrane-bound sac in the
anterior head region of a spermatozoon. In a
mammalian sperm it usually forms a cap over
the nucleus. It contains enzymes that are re-
leased on contact with the egg at fertilization,
as part of the ACROSOME REACTION. The
enzymes break down the egg coats, enabling

the spermatozoon nucleus to enter the egg.

acrosome reaction The process by which a
sperm penetrates the wall of an egg during
fertilization . Contact with an egg of the same
species triggers a series of events, including
the release of lytic enzymes from the ACRO-
SOME. These enzymes break down the outer
layer of the egg, and permit fusion of the
sperm’s plasma membrane with that of the egg.
In many invertebrate sperm, actin filaments in
the acrosomal region are lengthened by the ad-
dition of actin subunits, to form a fine acroso-
mal filament . This extends from the front end

of the sperm and assists penetration .
ACTH See corticotropin.

actin A protein that is a major constituent
of the cytoskeleton and of muscle. It is the
most abundant protein inside eukaryote cells,

accounting for 1 — 5% of total protein, Actin

BiERE 28 staining o
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actin-binding proteins

( G-actin ),

which assemble into long filamentous poly-

exists as globular monomers

mers ( F-actin). In conjunction with motor
proteins, especially MYOSIN, actin is re-
sponsible for many types of cell movement
and contraction, including muscle contrac-
tion. F-actin forms the MICROFILAMENTS
of the cytoskeleton, and thus is responsible
for maintaining and changing cell shape. The
bundles and networks of actin microfilaments
are held together by ACTIN CROSS-LINK-
ING PROTEINS, and are attached to the
plasma membrane by other proteins, such as
filamin and dystrophin. Changes in cell
shape involve extension or shortening of actin
microfilaments, brought about by the assem-
bly or dismantling of the G-actin subunits.
These processes are regulated by other pro-
teins. For example, profilin promotes assem-
bly of actin filaments, whereas cofilin and
gelsolin act as severing proteins, breaking
actin filaments into fragments. Actin poly-
mers form the thin filaments that are part of
the muscle myofibrils, which consist of alter-
nating and overlapping sets of thick myosin
and thin actin filaments. In muscle contrac-
tion, overlapping actin and myosin molecules
interact to form actomyosin complexes. Actin
and myosin also interact in nonmuscle cells.
For example, they accomplish the cleavage of
cells by CYTOKINESIS, and are responsible
for CYTOPLASMIC STREAMING in certain

green algae. See actomyosin.

actin-binding proteins Proteins that bind

to actin filaments — either in muscle to regu-
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actinomycetes

late contraction, or as components of the cy-
toskeleton . In skeletal muscle they include TR-
OPOMYOSIN and TROPONINS, and addi-
tionally CALDESMON in smooth muscle. All
work essentially by altering the degree to
which myosin can bind to actin, under the
influence of calcium-ion concentration. In
the cytoskeleton, several proteins link actin
filaments to each other or to the plasma mem-
brane, including ankyrin, DYSTROPHIN,
PROFILIN, and SPECTRIN. See also actin

cross-linking proteins.

actin cross-linking proteins Proteins that
form cross-links between actin filaments in
the cytoskeleton. Each cross-linking protein
molecule has two actin-binding sites, and
With short

linkers, such as fimbrin molecules, the actin

can bind two actin filaments.

filaments form parallel bundles; longer linker
proteins, such as spectrin and dystrophin,
permit the filaments to form looser networks,
as typically occur in the cell cortex just in-

side the plasma membrane.

actinomycetes (filamentous bacteria) A
diverse group of Gram-positive bacteria char-
acterized by a filamentous, often branching
growth form that resembles the mycelium of a
fungus . They are numerous in the topsoil and
are important in soil fertility . Some can cause
infections in animals and humans. Many an-
tibiotics (e. g. streptomycin, actinomycin,
and tetracycline) are obtained from actino-
mycetes, especially from members of the

genus Streptomyces .
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