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A band  The region of a striated
muscle Übre that contains both thick
(myosin) and thin (actin) Ülaments. It
is visible as a dark band with a
lighter central zone (see h zone) in
the middle of a *sarcomere.

ABC model  A model to explain the
genetic control of Ûoral organ deter-
mination during Ûower development.
It proposes that the four principal or-
gans – sepals, petals, stamens, and
carpels – are speciÜed by genes be-
longing to three classes: A, B, and C.
The organs are arranged in four con-
centric whorls, and their identity is
determined according to which com-
binations of genes are expressed in
each whorl. Class A genes alone spec-
ify the outermost whorl of sepals; the
formation of petals depends on acti-
vation of both class A and B genes;
stamens are speciÜed by class B and
C genes acting together; and the in-
nermost whorl of carpels is deter-
mined by class C genes alone. The
model was based on observations of
mutant Ûowers in the thale cress
(*Arabidopsis thaliana). Mutations in
these genes cause the transformation
of one Ûower organ into another (i.e.
homeosis); for example, a class B mu-
tation causes sepals to develop in-
stead of petals, and carpels instead of
stamens. The genes corresponding to
these homeotic mutations are now
known to be *MADS box genes that
encode transcription factors, capable
of activating different target genes
depending on what other transcrip-
tion factors act with them.

abdomen  The posterior region of
the body trunk of animals. In verte-

brates it contains the stomach and
intestines and the organs of excre-
tion and reproduction. It is particu-
larly well deÜned in mammals, being
separated from the *thorax by the
*diaphragm. In many arthropods,
such as insects and spiders, it may be
segmented.

abductor (levator)  A type of muscle
whose function is to move a limb
away from the body. Abductors work
antagonistically with *adductors.

abiogenesis  The origin of living
from nonliving matter, as by
*biopoiesis. See also spontaneous
generation.

abiotic factor  Any of the nonliv-
ing factors that make up the abiotic
environment in which living organ-
isms occur. They include *edaphic
factors and all the aspects of *cli-
mate, geology, and atmosphere that
may affect the biotic environment.
Compare biotic factor.

abomasum  The fourth and Ünal
chamber of the stomach of rumi-
nants. It Ülls from the *omasum and
empties into the small intestine. The
abomasum is referred to as the ‘true
stomach’ as it is in this chamber that
protein digestion occurs, in acidic
conditions. See ruminantia.

ABO system  One of the most im-
portant human *blood group sys-
tems. The system is based on the
presence or absence of *antigens A
and B on the surface of red blood
cells and *antibodies against these in
blood serum. A person whose blood
contains either or both of these anti-
bodies cannot receive a transfusion



of blood containing the correspond-
ing antigens as this would cause the
red cells to clump (see agglutina-
tion). The table illustrates the basis
of the system: people of blood group
O are described as ‘universal donors’
as they can give blood to those of any
of the other groups. See also immun-
ity.

abscisic acid (ABA)  A naturally oc-
curring *plant hormone that appears
to be involved primarily in seed mat-
uration, stress responses, and in
regulating closure of leaf pores
(stomata). In seeds, it promotes the
synthesis of storage protein and pre-
vents premature germination. In
leaves, abscisic acid is produced in
large amounts when the plant lacks
sufÜcient water, promoting closure
of stomata and hence reducing fur-
ther water losses. Levels of abscisic
acid increase suddenly in response to
various forms of stress, including
heating, waterlogging, and chilling.
It was formerly believed to play a
central role in *abscission, hence the
name.

abscission  The separation of a leaf,
fruit, or other part from the body of
a plant. It involves the formation of
an abscission zone, at the base of the
part, within which a layer of cells
(abscission layer) breaks down. This
process is suppressed so long as sufÜ-
cient amounts of *auxin, a plant hor-
mone, Ûow from the part through

the abscission zone. However, if the
auxin Ûow declines, for example due
to injury or ageing, abscission is acti-
vated and the part becomes sepa-
rated. *Ethylene acts as the primary
trigger for abscission, inducing cells
in the abscission zone to produce cel-
lulase enzymes that degrade cell
walls.

absolute refractory period  See
refractory period.

absorbed dose  See dose.

absorption  The movement of Ûuid
or a dissolved substance across a
plasma membrane. In many animals,
for example, soluble food material is
absorbed into cells lining the alimen-
tary canal and thence into the blood.
In plants, water and mineral salts are
absorbed from the soil by the *roots.
See osmosis; transport protein.

absorption spectrum  See spec-
trum.

abyssal zone  The lower depths of
the ocean (below approximately 2000
metres), where there is effectively no
light penetration. Abyssal organisms
are adapted for living under high
pressures in cold dark conditions. See
also aphotic zone.

Acarina  An order of small arthro-
pods belonging to the class *Arach-
nida and comprising the mites and
ticks. There are over 30 000 described
species, with perhaps 20 times this
number still unknown, distributed
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worldwide in a wide variety of terres-
trial and aquatic habitats. Many are
free-living in soil or on vegetation,
feeding on organic matter or preying
on other small arthropods, while a
signiÜcant number are parasites of
plants and animals, including domes-
ticated animals and humans. The
adult body is generally globular or
ovoid, with four pairs of legs. Unlike
spiders, there is no ‘waist’, the ab-
domen being fused to the more an-
terior prosoma. At the front of the
body the capitulum bears the mouth-
parts, variously adapted for cutting,
crushing, or piercing. The eggs hatch
into a three-legged larva, which sub-
sequently moults to a nymph resem-
bling the adult. Ticks (up to 3 cm
long) are ectoparasites of vertebrates,
feeding on blood drawn through the
skin of their host. They transmit a
wide range of diseases, including cer-
tain forms of encephalitis and Lyme
disease. Mites are much smaller (up
to 4 mm long) and are parasitic or
free-living. They tend to feed on
feathers, hair, skin secretions, or skin
debris, causing, for example, scabies
in humans and mange in domesti-
cated animals. The house-dust mite
(Dermatophagoides) can provoke aller-
gies or dermatitis. Spider mites are
damaging parasites of plants and
may infest some arable and green-
house crops.

A
• More information about mites and ticks,

including news, publications, and
societies

acceleration  A form of *hetero-
chrony in which, during the course
of evolution, the rate of development
of an organism is speeded up and
new stages are added to the end of
the ancestral developmental se-
quence without prolonging the total
development time. The morphologi-
cal outcome is an example of *pera-

morphosis, and the developmental
sequence (ontogeny) conforms to the
theory of *recapitulation.

acceptor  1. (in chemistry) A com-
pound, molecule, ion, etc., to which
electrons are donated in the forma-
tion of a coordinate bond.  2. (in bio-
chemistry) A receptor that binds a
hormone without any apparent bio-
logical response.

accessory bud  A bud that is situ-
ated at the side of or above an axil-
lary bud (see axil).

accessory chromosome (B chro-
mosome; supernumerary chromo-
some) Any chromosome that is
additional to the regular *karyotype
of a species. Such chromosomes vary
in size and composition and may or
may not affect the phenotype. In hu-
mans, about one person in every
1500 carries an accessory chromo-
some, and some of these are associ-
ated with mental or physical
abnormalities. For example, cat-eye
syndrome occurs in people who carry
an extra chromosome that partly du-
plicates chromosome 22. It is charac-
terized by enlarged pupils, skin
malformations, cardiac and urinary
defects, and, sometimes, mental
handicap.

accessory pigment  A *photosyn-
thetic pigment that traps light en-
ergy and channels it to chlorophyll a,
the primary pigment, which initiates
the reactions of photosynthesis. Ac-
cessory pigments include the
*carotenoids, *phycobiliproteins,
and chlorophylls b, c, and d.

acclimation  The physiological
changes occurring in an organism in
response to a change in a particular
environmental factor (e.g. tempera-
ture), especially under laboratory
conditions. Thermal acclimation
studies reveal how such properties as
metabolic rate, muscle contractility,
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nerve conduction, and heart rate
differ between cold- and warm-
acclimated members of the same
species. These changes occur natu-
rally during *acclimatization and
equip the organism for living in, say,
cold or warm conditions. Metabolic
acclimation is explained mainly by
changes in concentration and/or ac-
tivity of crucial enzymes. Changes in
composition of membrane lipids,
particularly their degree of satura-
tion, also occur, helping to maintain
membrane stability in changing con-
ditions. *Heat-shock proteins help to
protect and repair proteins damaged
by thermal stress, and their expres-
sion increases under such conditions.

acclimatization  1. The progressive
adaptation of an organism to any
change in its natural environment
that subjects it to physiological
stress. See also acclimation.  2. The
overall sum of processes by which an
organism attempts to compensate for
conditions that would substantially
reduce the amount of oxygen deliv-
ered to its cells.

accommodation  1. (in animal
physiology) Focusing: the process by
which the focal length of the *lens of
the eye is changed so that clear im-
ages of objects at a range of distances
are displayed on the retina. In hu-
mans and some other mammals ac-
commodation is achieved by reÛex
adjustments in the shape of the lens
brought about by relaxation and con-
traction of muscles within the *cil-
iary body.  2. (in animal behaviour)
Adjustments made by an animal’s
nervous or sensory systems in re-
sponse to continuously changing en-
vironmental conditions.

acellular  Describing tissues or or-
ganisms that are not made up of sep-
arate cells but often have more than
one nucleus (see syncytium). Exam-

ples of acellular structures are mus-
cle Übres. Compare unicellular.

acentric  Describing an aberrant
chromosome fragment that lacks a
centromere. Such fragments are nor-
mally lost because they are unable to
orientate properly during cell divi-
sion.

acetabulum (cotyloid cavity)  The
semicircular cavity in the *pelvic gir-
dle that houses the ball-shaped head
of the *femur.

acetate (ethanoate)  A salt or ester
of acetic acid.

acetic acid (ethanoic acid)  A car-
boxylic acid, CH3COOH, that is used
as a carbon source by certain green
algae. Combined with coenzyme A
(see acetyl coenzyme a), it plays a
crucial role in the energy metabolism
of all organisms.

acetone  See ketone; ketone body.

acetylation  The introduction of an
acetyl group (CH3CO–) into a com-
pound. The acetylation of *coenzyme
A to acetyl coenzyme A is an impor-
tant stage in the *Krebs cycle: the
acetyl group is derived from pyruvate
after the removal of a molecule of
carbon dioxide and two hydrogen
atoms. Acetylation of histone pro-
teins in chromosomes tends to acti-
vate genes. See chromatin
silencing.

acetylcholine (ACh)  One of the
main *neurotransmitters of the ver-
tebrate nervous system. It is released
at certain (cholinergic) nerve endings
and may be excitatory or inhibitory;
it initiates muscular contraction at
*neuromuscular junctions. Acetyl-
choline receptors (cholinoceptors) fall
into two main classes: *muscarinic
and *nicotinic receptors. Once acetyl-
choline has been released it has only
a transitory effect because it is
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rapidly broken down by the enzyme
*cholinesterase.

acetylcholinesterase  See cholin-
esterase.

acetyl coenzyme A (acetyl CoA)  A
compound formed in the mitochon-
dria when an acetyl group (CH3CO–),
derived from the breakdown of fats,
proteins, or carbohydrates (via *gly-
colysis), combines with the thiol
group (–SH) of *coenzyme A. Acetyl
CoA feeds into the energy generating
the *Krebs cycle and also plays a role
in the synthesis and oxidation of
fatty acids.

achene  A dry indehiscent fruit
formed from a single carpel and con-
taining a single seed. An example is
the feathery achene of clematis. Vari-
ants of the achene include the *cary-
opsis, *cypsela, *nut, and *samara.
See also etaerio.

aciclovir  See acyclovir.

acid  A type of compound that con-
tains hydrogen and dissociates in
water to produce positive hydrogen
ions. The reaction, for an acid HX, is
commonly written:

HX ˆ H+ + X–

In fact, the hydrogen ion (the proton)
is hydrated, and the complete reac-
tion is:

HX + H2O ˆ H3O+ + X–

The ion H3O+ is the hydroxonium ion.
The strength of an acid depends on
the extent to which it dissociates:
strong acids (e.g. sulphuric acid and
hydrochloric acid) are almost com-
pletely dissociated in water; weak
acids (e.g. carbonic acid) are only par-
tially dissociated. See also buffer; ph
scale. Compare base.

acid–base balance  The regulation
of the concentrations of acids and
bases in blood and other body Ûuids
so that the pH remains within a

physiologically acceptable range (see
ph scale). This is achieved by the
presence of natural *buffer systems,
such as the haemoglobin, hydrogen-
carbonate ions, and carbonic acid in
mammalian blood. By acting in con-
junction, these effectively mop up
excess acids and bases and therefore
prevent any large shifts in blood pH.
The acid–base balance is also in-
Ûuenced by the selective removal of
certain ions by the kidneys and the
rate of removal of carbon dioxide
from the lungs.

acid growth theory  A theory,
originally proposed in 1970 by R. Cle-
land, A. Hager, and co-workers, that
describes how auxins stimulate cell
expansion in certain plant tissues,
notably in coleoptiles of cereals and
other grasses, such as oat (Avena). It
asserts that the auxins induce acidiÜ-
cation of the immediate cell-wall en-
vironment, thereby activating
enzymes that loosen load-bearing
bonds within the cell wall. This per-
mits expansion of the walls by the
cell’s internal turgor pressure, and
thus enlargement of the cell. It is
thought that the auxin binds with
*auxin-binding proteins in the
plasma membrane and stimulates
*proton pumps (also in the cell’s
plasma membrane) to excrete pro-
tons (H+) into the cell wall from the
cytoplasm. The consequent lowered
cell-wall pH activates the wall en-
zymes.

acidic stains  See staining.

acidosis  A condition in which the
body Ûuids become more acidic, i.e.
the pH is less than 7.4, and the capac-
ity of the body to *buffer hydrogen
ions is diminished. A decrease in the
elimination of carbon dioxide from
the body gives rise to respiratory aci-
dosis, while a deÜciency of hydrogen-
carbonate results in metabolic
acidosis.
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acid protease  A protein-digesting
enzyme (see protease) that exhibits
maximum activity and stability in
acid conditions (pH 2.0–5.0) and is in-
activated at pH values above 6.0. Acid
proteases have a low *isoelectric
point and are low in basic amino
acids. Two types are widely used in
the food and beverage industries:
those from Aspergillus, which resem-
ble pepsin; and those from Mucor,
which resemble rennin.

acid rain  Precipitation having a pH
value of less than about 5.0, which
has adverse effects on the fauna and
Ûora on which it falls. Rainwater typ-
ically has a pH value of 5.6, due to
the presence of dissolved carbon
dioxide (forming carbonic acid). Acid
rain results from the emission into
the atmosphere of various pollutant
gases, in particular sulphur dioxide
and various oxides of nitrogen,
which originate from the burning of
fossil fuels and from car exhaust
fumes, respectively. These gases dis-
solve in atmospheric water to form
sulphuric and nitric acids in rain,
snow, or hail (wet deposition). Alter-
natively, the pollutants are deposited
as gases or minute particles (dry de-
position). Both types of acid depo-
sition affect plant growth – by
damaging the leaves and impairing
photosynthesis and by increasing the
acidity of the soil, which results in
the leaching of essential nutrients.
This acid pollution of the soil also
leads to acidiÜcation of water drain-
ing from the soil into lakes and
rivers, which become unable to sup-
port Üsh life. Lichens are particularly
sensitive to changes in pH and can be
used as indicators of acid pollution
(see indicator species).

acinus  (acini) The smallest unit of a
multilobular gland, such as the pan-
creas. Each acinus in the pancreas is
made up of a hollow cluster of acinar

cells, which produce the digestive en-
zymes secreted in pancreatic juice.
Minute ducts from the pancreatic
acini eventually drain into the pan-
creatic duct.

acoelomate  Describing any bilater-
ally symmetrical animal of the sub-
kingdom Eumetazoa that does not
possess a *coelom (see also body cav-
ity). Examples of acoelomate animals
are the platyhelminths.

acquired characteristics  Features
that are developed during the life-
time of an individual, e.g. the en-
larged arm muscles of a tennis
player. Such characteristics are not
genetically controlled and cannot be
passed on to the next generation. See
also baldwin effect; lamarckism;
neo-lamarckism.

acquired immune deÜciency
syndrome  See aids.

acquired immunity  See immunity.

acridine  A chemical (see formula)
that is capable of causing *frameshift
mutations in the DNA sequence. Sev-
eral derivatives of acridine (such as
acridine orange) are used as dyes or
biological stains.
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acrocentric  See centromere.

acromegaly  A chronic condition
developing in adulthood due to over-
production of (or oversensitivity to)
*growth hormone, usually caused by
a tumour in the pituitary gland. This
leads to a gradual enlargement of the
bones, causing characteristic coarsen-
ing of the facial features and large
hands and feet.

acrosome  A membranous sac at or



near the front of a sperm that assists
in penetration of the egg. The acro-
some contains enzymes, which are
released when the sperm contacts
the egg prior to fertilization. The en-
zymes break down the outer layers
of the egg to permit entry of the
sperm. In some invertebrate sperms
the acrosome contains actin Üla-
ments, which elongate to help gain
entrance to the egg.

ACTH (adrenocorticotrophic hor-
mone; corticotrophin)  A hormone
produced by the anterior *pituitary
gland that controls secretion of cer-
tain hormones (the *corticosteroids)
by the adrenal glands. Its secretion,
controlled by corticotrophin-
releasing hormone, occurs in short
bursts every few hours and is in-
creased by stress. An analogue of
ACTH, tetracosactide, is given by in-
jection to test adrenal function.

actin  A contractile protein found in
muscle tissue, in which it occurs in
the form of Ülaments (called thin Üla-
ments). Each thin Ülament consists of
two chains of globular actin mol-
ecules, around which is twisted a
strand of *tropomyosin and inter-
spersed *troponin. Units of muscle
Übre (see sarcomere) consist of actin
and *myosin Ülaments, which inter-
act to bring about muscle contraction
(see also sliding filament theory).
Actin is also found in the *microÜla-
ments that form part of the *cyto-
skeleton of all cells.

Actinobacteria (Actinomycetes;
Actinomycota) A phylum of Gram-
positive mostly anaerobic nonmotile
bacteria. Many species are fungus-
like, with Ülamentous cells produc-
ing reproductive spores on aerial
branches similar to the spores of cer-
tain moulds. The phylum includes
bacteria of the genera Actinomyces,
some species of which cause disease
in animals (including humans); and

Streptomyces, which are a source of
many important antibiotics (includ-
ing streptomycin).

actinomorphy  See radial symme-
try.

Actinomycetes  See actinobacte-
ria.

action potential  The change in
electrical potential that occurs across
a plasma membrane during the pas-
sage of a nerve *impulse. As an im-
pulse travels in a wavelike manner
along the *axon of a nerve, it causes
a localized and transient switch in
electric potential across the mem-
brane from –60 mV (millivolts; the
*resting potential) to +45 mV. The
change in electric potential is caused
by an inÛux of sodium ions. Nervous
stimulation of a muscle Übre has a
similar effect.

action spectrum  A graphical plot
of the efÜciency of electromagnetic
radiation in producing a photochemi-
cal reaction against the wavelength
of the radiation used. For example,
the action spectrum for photosynthe-
sis using light shows a peak in the re-
gion 670–700 nm. This corresponds
to a maximum absorption in the ab-
sorption *spectrum of chlorophylls
in this region.

activated sludge process  A
*sewage and waste-water treatment.
The sludge produced after primary
treatment is pumped into aeration
tanks, where it is continuously
stirred and aerated, resulting in the
formation of small aggregates of sus-
pended colloidal organic matter
called Ûoc. Floc contains numerous
slime-forming and nitrifying bac-
teria, as well as protozoans, which
decompose organic substances in the
sludge. Agitation or air injection
maintains high levels of dissolved
oxygen, which helps to reduce the
*biochemical oxygen demand.
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Roughly half the sewage in Britain is
treated using this method.

activation energy  Symbol Ea. The
minimum energy required for a
chemical reaction to take place. In a
reaction, the reactant molecules
come together and chemical bonds
are stretched, broken, and formed in
producing the products. During this
process the energy of the system in-
creases to a maximum, then de-
creases to the energy of the products.
The activation energy is the differ-
ence between the maximum energy
and the energy of the reactants; i.e. it
is the energy barrier that has to be
overcome for the reaction to pro-
ceed. The activation energy deter-
mines the way in which the rate of
the reaction varies with temperature.
It is usual to express activation ener-
gies in joules per mole of reactants.

activator  1. A type of *transcrip-
tion factor involved in assembling
proteins to form an initiation com-
plex at the *promoter of a gene in
readiness for transcription. Activa-
tors can bind to an *enhancer site
some distance upstream of the cod-
ing region and also to a promoter el-
ement near the start site, causing the
DNA to form a loop. Some activators
also direct remodelling of chromatin
by catalysing the acetylation of his-
tones required for unwinding of
DNA. This provides access to other
transcription factors as a prelude to
transcription. Compare repressor.  
2. A substance that – by binding to
an *allosteric site on an enzyme –
enables the active site of the enzyme
to bind to the substrate.  3. Any com-
pound that potentiates the activity of
a drug or other foreign substance in
the body.

active immunity  *Immunity ac-
quired due to the body’s response to
a foreign antigen.

active site (active centre)  The site
on the surface of an *enzyme mol-
ecule that binds and acts on the sub-
strate molecule. The properties of an
active site are determined by the
three-dimensional arrangement of
the polypeptide chains of the en-
zyme and their constituent amino
acids. These govern the nature of the
interaction that takes place and
hence the degree of substrate
speciÜcity and susceptibility to *inhi-
bition.

active transport  The movement
of substances through membranes in
living cells, often against a *concen-
tration gradient: a process requiring
metabolic energy. Organic molecules
and inorganic ions are transported
into and out of both cells and their
organelles. The substance binds to a
*transport protein embedded in the
membrane, which carries it through
the membrane and releases it on the
opposite side. Primary active trans-
port uses energy from the hydrolysis
of ATP directly, as in the sodium/
potassium ATPase *sodium pump.
Secondary active transport is driven
by the movement of ions down a 
pre-existing concentration gradient
established by a separate energy-
consuming mechanism, as in *anti-
porters and *symporters. Active
transport serves chieÛy to maintain
the normal balance of ions in cells,
especially the concentration gradi-
ents of sodium and potassium ions
crucial to the activity of nerve and
muscle cells. Compare facilitated
diffusion.

active zone  A relatively dense and
thickened region of presynaptic
membrane within a *synapse where
synaptic vesicles fuse with the mem-
brane to release neurotransmitter
from the neuron into the synaptic
cleft. Active zones contain speciÜc
proteins (see snare), are highly struc-
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tured, and appear darker than neigh-
bouring regions on electron micros-
copy.

actomyosin  The complex formed
from the interaction of the proteins
*actin and *myosin during the pro-
cess of muscle contraction. See also
sliding filament theory.

acute-phase response  A mecha-
nism of innate immunity in which
the liver markedly increases its syn-
thesis of certain immune proteins,
the acute-phase proteins, in response
to infection. This change in protein
output by liver cells is triggered by
tumour necrosis factor α (TNF-α), in-
terleukin-1 (IL-1), and IL-6, which are
released by macrophages following
their activation as a result of contact
with bacteria or other pathogens.
The main acute-phase proteins are
*C-reactive protein and *mannose-
binding lectin. These behave like
antibodies but are nonspeciÜc and
bind to a much broader range of tar-
gets. Their binding sites attach to sur-
face components of bacteria and
fungi, making them more susceptible
to ingestion by phagocytic cells (see
opsonization); they also activate the
*complement system of immune
proteins, which initiates destruction
of the targeted cell.

acyclovir  (aciclovir; acycloguano-
sine) A drug used to treat cold sores,
shingles, genital blisters, or other le-
sions caused by herpesvirus infec-
tion. It is an analogue of the base
guanine and acts by interfering with
DNA replication of the virus.

adaptation  1. (in evolution) Any
change in the structure or function-
ing of successive generations of a
population that makes it better
suited to its environment. *Natural
selection of heritable adaptations ul-
timately leads to the development of
new species. Increasing adaptation of

a species to a particular environment
tends to diminish its ability to adapt
to any sudden change in that envi-
ronment.  2. (in physiology) The al-
teration in the degree of sensitivity
(either an increase or a decrease) of a
sense organ to suit conditions more
extreme than normally encountered.
An example is the adjustment of the
eye to vision in very bright or very
dim light.

adaptive immunity  See immunity.

adaptive radiation (divergent
evolution)  The evolution from one
species of animals or plants of a
number of different forms. As the
original population increases in size
it spreads out from its centre of ori-
gin to exploit new habitats and food
sources. In time this results in a
number of populations each adapted
to its particular habitat: eventually
these populations will differ from
each other sufÜciently to become
new species. A good example of this
process is the evolution of the Aus-
tralian marsupials into species
adapted as carnivores, herbivores,
burrowers, Ûiers, etc. On a smaller
scale, the adaptive radiation of the
Galapagos Ünches provided Darwin
with crucial evidence for his theory
of evolution (see darwin’s finches).

adaptive thermogenesis  See
thermogenesis.

adaptor protein  A protein that
takes part in intracellular signalling
pathways by recruiting speciÜc com-
ponents of the pathway in response
to activation of the pathway’s recep-
tor molecule. Thus, a particular path-
way may have its own speciÜc
adaptor(s), designed for key members
of that pathway. In general, adaptors
lack enzymatic activity themselves
but possess at least two types of bind-
ing site: one type to bind to the cyto-
plasmic region of the activated
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receptor, and others to bind to
speciÜc intracellular molecules in
such a way that they become acti-
vated, for example, through phos-
phorylation by tyrosine kinases
associated with the receptor. See sig-
nal transduction.

adductor (depressor)  A type of
muscle whose function is to pull a
limb inwards, towards the body of an
animal. Compare abductor.

adenine  A *purine derivative. It is
one of the major component bases of
*nucleotides and the nucleic acids
*DNA and *RNA.

adenohypophysis  See pituitary
gland.

adenosine  A nucleoside compris-
ing one adenine molecule linked to a
d-ribose sugar molecule. The phos-
phate-ester derivatives of adenosine,
AMP, ADP, and *ATP, are of funda-
mental biological importance as car-
riers of chemical energy.

adenosine diphosphate (ADP)  See
atp.

adenosine monophosphate
(AMP)  See atp; cyclic amp.

adenosine triphosphate  See atp.

adenovirus  One of a group of
DNA-containing viruses found in ro-
dents, fowl, cattle, monkeys, and hu-
mans. In humans they produce acute
respiratory-tract infections with
symptoms resembling those of the
common cold. They are also impli-
cated in the formation of tumours
(see oncogenic).

adenylate  1. Any anion of adenylic
acid (i.e. the phosphoric acid ester of
adenosine).  2. Any salt or ester of
adenylic acid, especially either of the
nucleotides *ATP or ADP.

adenylate cyclase  The enzyme
that catalyses the formation of

*cyclic AMP. It is bound to the inner
surface of the plasma membrane.
Many hormones and other chemical
messengers exert their physiological
effects by increased synthesis of
cyclic AMP through the activation of
adenylate cyclase. The hormone
binds to a receptor on the outer sur-
face of the plasma membrane, which
then activates adenylate cyclase on
the inner surface via a *G protein or
*calmodulin.

ADH  See antidiuretic hormone.

adherens junction (zonula ad-
herens)  A type of cell junction,
found especially in epithelial cells,
that forms a strengthening and inter-
locking belt encircling the exterior of
adjacent cells. It consists of a band of
cadherin molecules (see cell adhe-
sion molecule) on the outside of the
transverse cell surface, which are
linked through the plasma mem-
brane to a circumferential belt of
actin microÜlaments inside the cell.
The cadherin bands of neighbouring
cells are interlocked, thus contribut-
ing to the stability and integrity of
the cell layer. Compare tight junc-
tion.

adipocyte  See fat cell.

adipose tissue  A body tissue com-
prising cells containing *fat and oil.
It is found chieÛy below the skin (see
subcutaneous tissue) and around
major organs (such as the kidneys
and heart), acting as an energy re-
serve, providing insulation and pro-
tection, and generating heat.
Secretion of the hormone *leptin by
adipose tissue regulates the amount
of adipose tissue and adjusts the
body’s energy balance. See brown
fat; thermogenesis.

adjuvant  A nonantigenic substance
(such as aluminium hydroxide) that,
in combination with an antigen, en-
hances antibody production by in-
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