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Preface to the Second Edition

This dictionary was first published in 1976. Its success, in
schools and universities both at home and abroad, has provided
the stimulus to update and expand it.

In this new edition we have increased the text by some 300 new
entries, most of which reflect recent advances in genetics,
molecular biology, microbiology, and immunology. Existing
entries that relate to these topics have been revised and updated.
There has been a small reduction in the coverage of the more
traditional aspects of biology. This reflects the shift in emphasis
in biology teaching away from classical zoology and botany and
enables the new material to be accommodated without making
the book considerably larger and therefore more expensive.

I should like to thank Drs Maclean, McCready, and Wratten for
their help in preparing this new edition.

E.AM., 1983
Key to Symbols

Asterisks before words in the text denote
cross-references to entries that will provide additional
information. Entries are defined under the most
commonly used term, with synonyms shown in brackets.



absorption spectrum

A

aardvark. See Tubulidentata.

abaxial. Designating the surface of a leaf
or other lateral organ that is develop-
mentally furthest from the apex of the
axis that bears it (the lower (or dorsal)
surface of such organs). Compare adax-
ial.

abdomen. 1. The part of the body cavity
of vertebrates in which the stomach,
intestine, liver, kidneys, etc, are sus-
pended (compare thorax). In mammals
the abdomen is clearly separated from
the thorax by the diaphragm,

2. The posterior region of the body of
arthropods, often consisting of a series
of similar segments.

abducens nerve. See cranial nerves.
abiogenesis. See spontaneous generation.

abiotic environment. See biotic environ-
ment.

abomasum. The fourth chamber of the
stomach of ruminants. See Ruminantia.

abortive transduction.*Transduction of
bacterial genes into a new host cell by a
viral vector that is not followed by inte-
gration of the new genes into the gen-
ome of the recipient cell. The trans-
duced genes.may, however, persist for a
time in the cell as a plasmid, conferring
on the recipient bacterium new but
transient genetic properties.

abscisic acid (ABA). A plant growth
substance (see formula) previously
known as dormin or abscisin 1l
(Abscisin 1 is a similarly acting, but
chemically unrelated and less effective,
substance.)
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ABA has been implicated in abscission
(e.g. leaf fall and fruit drop), leaf senes-
cence, seed dormancy (e.g. in cotton and
apple), bud dormancy (e.g. in birch),
apical dominance (where it may inhibit
lateral bud growth), and inhibition of
flowering of long-day plants under
short-day conditions. In all its roles it
appears to be inhibitory, and it may be
that the relative balance (environmen-
tally controlled) between ABA and the
growth promoters (auxins, gibberellins,
and cytokinins) determines response.

abscission. The organized separation of
a plant organ from the plant, as in leaf
fall, fruit drop, and loss of unfertilized
flowers. It is caused by the breakdown
or separation of a layer of cells, the
abscission layer, which forms part of an
abscission zone at the base of the organ.
A second, protective layer is left. Abscis-
sion is controlled by growth substances,
probably by a balance between *auxins
and *abscisic acid, the former usually
inhibiting and the latter promoting the
phenomenon. Gibberellins may also be
involved.

absorption. 1. The uptake of liquid
digested food from the alimentary canal
into the bloodstream and lymph vessels.
Absorption takes place mainly from the
small *intestine, the inner surface of
which is covered with small finger-like
projections (see villus) that greatly
increase the surface area over which
absorption can occur.

2. The uptake of water and mineral salts
by plant roots. The main regions of
absorption are just behind the root tips
where the *root hairs occur,

absorption spectrum. The spectrum
obtained when radiation (light, ultra-
violet radiation, etc.) from a source giv-
ing a continuous spectrum is passed
through a substance. If the substance is
in the gaseous state dark lines or bands
appear in the spectrum in the same



abyssal

positions as the coloured lines that
appear in the characteristic emission
spectrum of that substance. If the sub-
stance is a solid or liquid the spectrum
of the light transmitted through the sub-
stance consists of broad dark regions,
which cannot be resolved into sharp
lines. However a graph of the relative
amounts absorbed by different
wavelengths can be used to identify the
presence of some biologically important
substances. The chlorophylls have
absorption peaks in the red and blue
parts of the visible spectrum and there-
fore appear green (reflecting green light).
Nucleic acids do not markedly absorb
visible light and therefore appear colour-
less in solution; they do, however, have
characteristic peaks at 260 nm in the
ultraviolet absorption spectrum. Instru-
ments designed to measure light absorp-
tion at different wavelengths, for pur-
poses of identification or quantification,
are called spectrophotometers or colorime-
ters.

abyssal. Designating or inhabiting the
deep waters of an ocean (approximately
below 2000 metres), where conditions
are cold, dark, and still.

Acanthocephala. A phylum of elongated
cylindrical pseudocoelomate parasitic
worms. The adults inhabit the intestines
of vertebrates, with arthropods as the
intermediate hosts. They are character-
ized by a retractile spiny proboscis,
which they use to cling to the host’s gut
wall. There is no mouth or digestive
tract. See also Aschelminthes.

Acanthodii. The class of vertebrates con-
taining the earliest jawed fishes, which
appeared in the Silurian, were common
in the Devonian, and became extinct in
the Permian. They had paired fins and a
heterocercal tail. The acanthodians show
affinities to both the Osteichthyes and
the Chondrichthyes and are sometimes
placed in one or other of these classes.

Acari (Acarina). A large order of the
Arachnida, containing the ticks and
mites. They typically have small round

bodies with the cephalothorax and
abdomen fused and the segmentation
obliterated. The order includes scaveng-
ers, e.g. Megninia (feather mite); ecto-
parasites, e.g. Ixodes (sheep tick); and
blood suckers, e.g. Eutrombidium (velvet
mite); the latter are important in
spreading disease.

accessory cell. See subsidiary cell.

accessory chromosomes. See B chromo-
somes.

accessory nerve. See cranial nerves.

accommodation. 1. The reflex adjust-
ments in the eye by which an image is
brought to focus on the retina. The pro-
cess may involve constriction of the
pupil to increase the depth of focus
(stopping down), as well as either mov-
ing the lens backwards or forwards
(cephalopods, fish, and amphibians),
changing the shape of the cornea
(birds), or changing the curvature of the
lens by the action of the ciliary body
(amniotes).

2. (of sense organs). See adaptation.

acellular. Designating an organism, tis-
sue, part, etc.,.consisting of a mass of
protoplasm that has no size limit and is
not divided into cells. For example, the
multinucleate hyphae of fungi and the
muscle fibres of animals are acellular.

acentric. (Designating) a chromosome or
chromosome fragment without a centro-
mere.

acetabulum. The socket in a tetrapod
pelvic girdle that holds the ball-shaped
head of the femur to form the hip joint.

acetylcholine (ACh). A neurotransmitter
of the vertebrate and invertebrate
peripheral nervous system that is the
acetyl ester of *choline. Acetylcholine
was the first chemical demonstrated to
be a neurotransmitter: in 1920 Otto
Loewi found that stimulation of the
vagus nerve of a frog heart held in
saline solution inhibited the beat of a
second heart placed in the solution. The
substance released by the first heart and



responsible for the inhibition was later
identified as acetylcholine.

ACh acts as a neurotransmitter at the
synapses of parasympathetic nerves,
sympathetic and parasympathetic gan-
glia, all preganglionic nerve endings of
the ANS, and at the neuromuscular
junction of all somatic motor nerves.
There is also a small resting release of
ACh from somatic motor nerve endings,
detected as miniature end-plate poten-
tials. ACh may also function as a
neurotransmitter in certain parts of the
central nervous system.

Nerve fibres or nerve endings that
release ACh as a neurotransmitter are
termed cholinergic.

acetyl coenzyme A. See coenzyme A.

acetylmuramic acid. An amino sugar,
derived from D-glucosamine and lactic
acid. It is a component of bacterial cell
wall polysaccharides (see mucopeptide).

achene. A dry indehiscent monocarpel-
lary uniovular *fruit.

A chromosomes. The main chromosome
complement of a eukaryotic cell, exclud-
ing the supernumerary *B chromosomes.

acid-base balance. The maintenance of
the acid:base ratio in the blood (see
homeostasis). Blood contains carbonic
acid and bicarbonate in the ratio of
1:20, which maintains the pH at 7.4. If
this ratio is aitered, as in respiratory
acidosis (when carbonic acid accumu-
lates in the blood), bicarbonate reab-
sorption by the kidney tubules is
increased as a compensatory action to
bring the ratio back to the required
value.

acidic stains. See staining.

acoelomate. Designating any metazoan
animal that lacks a coelom. The term is
often restricted to the Platyhelminthes
and Nemertina but may be extended to
include the Nematoda, Rotifera, and a
few other phyla.

acrocarp

Aconta. Eukaryotic algae that never
produce flagella, comprising only the
*Rhodophyta. Compare Contophora.

acorn worms. See Hemichordata.

acoustico-lateralis system. A system of
receptors for the detection of movement
and vibration in water, found in inverte-
brate chordates, fish, and aquatic
amphibians. It consists of a series of
sensory papillae (neuromasts) scattered
or arranged in rows above the cranial
nerves on the head or along the body
(lateral line system). The structure and
function of the neuromasts resembles
that of the *macula of the tetrapod ear
and the system is probably homologous
with the inner ear.

acquired characteristics. See Lamarckism.
Acrania. See Cephalochordata.

Acrasiales. A group of fairly common
soil fungi, the cellular slime fungi,
whose plant body is a pseudoplas-
modium (see plasmodium). The Acrasi-
ales are of uncertain affinities but are
usually classified as *Myxomycophyta.
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Proflavin

acridine. One of a class of organic dyes
that can act as *mutagens, causing dele-
tions and additions of base pairs, espe-
cially in  plasmids and  other
extrachromosomal DNA molecules. The
flat  acridine molecules intercalate
between adjacent base pairs in DNA
and cause unwinding of the helix. An
example is  proflavin  (2,8-diami-
noacridine; see formula).

acrocarp. A moss with an upright
growth habit and terminal sex organs.
Compare pleurocarp.



acrocentric

acrocentric. See centromere.

acropetal (in botany). Undergoing devel-
opment from base to apex, i.e. with the
oldest structure at the base, as of leaves
and inflorescences. Compare basipetal,
centripetal, centrifugal.

acrosome. See spermatozoon.

ACTH (adrenocorticotrophic hormeone,
corticotrophin). A straight-chain poly-
peptide hormone of 39 amino acid resi-
dues synthesized and secreted during
most states of stress by the pars distalis
of the mammalian pituitary gland. Its
main action is on the growth and main-
tenance of the adrenal cortex and the
stimulation of synthesis and release of
corticosteroid hormones. ACTH also
stimulates melanin production in pig-
ment cells and lipolysis in fatty tissue,
reflecting its similarity in structure to
melanocyte-stimulating hormone and
lipotrophin. Isolation of the hormone in
the late 1950s revealed that the N-termi-
nal 1-24 amino acids were common to
all species studied and showed full bio-
logical activity. ACTH secretion is regu-
lated by a specific hypothalamic hor-
mone,  corticotrophin-releasing  factor
(CRF), and possibly also by vasopressin;
ACTH release is further modulated by a
negative feedback action of corticoste-
roids and ACTH itself by acting at both
pituitary and hypothalamic levels.

actin. A protein characteristic of con-
tractile systems, e.g. muscle and flagella.
Seg striated muscle, smooth muscle.

actinomorphic (in botany). Showing
*radial symmetry. The term is applied
particularly to flowers whose parts are
arranged in radial symmetry around the
receptacle. Compare zygomorphic.

actinomycetes. A group of nonmotile
Gram-positive eubacteria with a mycelial
vegetative growth habit. The genus
Mycobacterium has a transient mycelial
growth phase, breaking into irregular
rods, while the genera Nocardia and
Actinomyces produce a more extensive
mycelium, which fragments only when
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growth  ceases.  Streptomyces  and
Microspora have a permanent mycelial
growth and resemble fungi in producing
reproductive conidia at the tips of the
hyphae. Most actinomycetes are sapro-
phytic, but some species of Actinomyces,
Streptomyces, and Nocardia are parasites
and can cause disease in animals (acti-
nomycosis). Species of Streptomyces pro-
duce almost all the important antibiot-
ics, excepting those of the fungus Peni-
cillium.

actinomycin D. An antibiotic derived
from the bacterium Streptomyces. It is
widely used experimentally in cell biol-
ogy because of its potent suppression of
RNA synthesis, especially that of
ribosomal RNA.

Actinopterygii. A subclass of the
Osteichthyes containing the majority of
living bony fishes, the ray-finned fishes,
in which the fins are composed of a web
of skin stiffened by approximately paral-
lel rows of horny rays and lack a cen-
tral axis. In most modern forms the
scales are reduced or absent, the jaw
suspension is *hyostylic, and there is
usually a *swim bladder functioning as
a hydrostatic organ. There are three
subdivisions, the *Chondrostei, *Holos-
tei, and *Teleostei. Compare
Choanichthyes.

actinostele. See stele.
Actinozoa. See Anthozoa.

action potential. The transitory reversal
of the potential across a nerve or muscle
membrane from -70 mV to +30 mV
(approximately). The action potential is
the most easily observed manifestation
of the passage of a nervous *impulse.
See also resting potential.

action spectrum. A plot of the relative
efficiencies of different wavelengths of
radiation (usually light) in causing a
reaction. The action spectrum for photo-
synthesis is shown in the diagram and
corresponds closely with the absorption
spectrum of the chlorophylls, indicating
that the latter pigments are the primary
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Light absorption spectrum and action
spectrum of photosynthesis for a green
plant

light-trapping molecules in photosynthe-
sis.

active site. The region of an *enzyme
with which the substrate reacts.
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Membrane transport systems

active transport. The transport of mole-
cules across a biological *membrane
against a concentration gradient (i.c.
from a region of low concentration to
one of high concentration). Active trans-
port is mediated by a carrier (C),
thought to be a protein or lipoprotein,
which becomes saturated at high con-
centration levels. It also requires a
source of energy, e.g. ATP (see Fig. 1),
and is usually unidirectional (unlike pas-
sive diffusion, which is reversible).
Active transport is responsible for the

adaptive radiation

entry of amino acids into cells and for
the exclusion of sodium from neurones
to produce a resting potential across the
cell membrane (see sodium pump).
Passive transport (i.e. without expendi-
ture of energy) may occur reversibly by
carrier-mediated systems. Two such sys-
tems are facilitated diffusion, which
occurs along a concentration gradient
(see Fig. 2), for example in the trans-
port of glucose into red blood cells; and
exchange diffusion, in which molecules
are exchanged between one side of the
membrane and the other (see Fig. 3),
for example in the exchange of phos-
phate across the mitochondrial mem-
brane.

actomyosin. A protein consisting of
combined actin and myosin, formed
transitorily during contraction of *stri-
ated muscle.

acyl glycerols. See glycerides.

adaptation. 1. Any change in an organ
or characteristic of an animal or plant
that makes it better suited to survive a

particular  environment. Adaptations
eventually result in the evolution of new
specics.

2. The diminution with time of the fre-
quency of the impulses evoked in a
receptor by a constant stimulus. Adapta-
tion may be a property of the accessory
structures of a sense organ or of the
receptor membrane. The rate and extent
of adaptation of a receptor is related to
its function: nonadapting receptors
monitor the static aspects of a stimulus;
rapidly adapting phasic receptors,
responding to a change in the level of
stimulation, are able to monitor
dynamic aspects, i.e. the rate of change

of a stimulus. Also called: accommoda-
tion.

adaptive enzyme. See inducible enzyme.

adaptive radiation. The evolutionary
divergence of many forms of animals or
plants from a single ancestral stock to
fill many ecological niches. These forms
can become new species or even, in
time, new genera and families. For
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example, insects underwent adaptive
radiation into types suited for flying,
burrowing, aquatic life, parasitism, etc.;
mammals, both placental and marsupial,
evolved into carnivores, herbivores, bur-
rowers, and aquatic, arboreal, and flying
types. Flowering plants adapted to suit
desert conditions, freshwater, marshland,
and salt-marsh habitats, and into climb-
ing, insectivorous, and parasitic modes
of life.

adaxial. Designating the surface of a leaf
or other lateral organ that is develop-
mentally closest to the apex of the axis
that bears it (the upper (or ventral) sur-
face of such organs). Compare abaxial.

additive recombination. Gene *recombi-
nation achieved by insertion of a new
sequence of DNA into an existing gen-
ome without any reciprocal loss of
DNA. This is probably achieved by a
special insertion sequence on the new
DNA pairing up with a complementary
sequence on the chromosome, followed
by breaking and resplicing so as to
include the new molecule as a colinear
insert. The DNA bacteriophage lambda
is believed to be integrated into the cir-
cular genome of E. coli by this mechan-
ism. See insertion element.
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Adenine

adenine. A purine base (see formula)
that is an essential constituent of the
nucleic acids (see DNA, RNA) and also
of such coenzymes as NAD and FAD.
See also nucleotide, nucleoside.

adenohypophysis. See pituitary gland.

adenosine. A *nucleoside consisting of
D-ribose and adenine linked with a
B-glycoside bond.

adenosine diphosphate. See ADP.

adenosine monophosphate. See AMP.
adenosine triphosphate. See ATP.
adenovirus. See virus.

adenyl cyclase. An important enzyme
responsible for the synthesis of *cyclic
AMP. Most polypeptide hormones,
including insulin, affect cells by binding
to the outer plasma membrane and acti-
vating adenyl cyclase to initiate or
increase cyclic AMP production. This is
the so-called ‘second messenger’ system
by which these large hormones induce
changes in cellular gene expression.

adenylic acid. See AMP.

ADH (antidiuretic hormone). See vaso-
pressin.

adipose tissue (fatty tissue). Tissue con-
sisting of an aggregation of fat cells, in
mammals occurring predominantly in
subcutaneous tissue, the mesenteries,
around the kidneys, and in the mediasti-
num. A typical fat cell contains a thin
band of cytoplasm that has been dis-
placed to the cell periphery by a single
large fat droplet. While being present in
all connective tissue, fat cells are not
called adipose tissue unless aggregated
in large masses. Adipose tissue repre-
sents a considerable energy source in
both normal and starvation conditions;
in some species it also provides insula-
tion against heat loss and acts as shock-
absorbing tissue, e.g. on the soles of the
feet.

adjuvant. A substance that is not itself
antigenic but, when mixed with an anti-
gen, enhances antibody production.
Adjuvant not only helps to produce
antibody against small amounts of anti-
gen but also prolongs the period of
antibody production. Adjuvants for ther-
apeutic use must be easily metabolizable
and ultimately eliminated. Although the
exact mode of action of adjuvants is
uncertain, they are known to promote
the persistence of antigen and to cause
an inflammatory response that leads to
a local influx of antibody-forming cells.
See also Freund’s adjuvant.



ADP (adenosine diphosphate). A nucleo-
tide consisting of adenine, D-ribose, and
two phosphate groups that is an impor-
tant coenzyme in many biological reac-
tions. It undergoes phosphorylation to
ATP, which is required for many ana-
bolic processes. In the mitochondria
ADP is converted to ATP by *oxidative
phosphorylation. The level of ADP with
respect to that of ATP controls the bal-
ance of anabolic and catabolic processes
occurring in the cell; the rate of oxida-
tive phosphorylation is stimulated by
high levels of ADP and depressed by
high levels of ATP.

adrenal glands. A pair of compound
endocrine glands in mammals, situated
along the anterior surface of each kid-
ney. The outer cortex region and the
inner medulla region are derived from
different embryonic tissues. The adrenal
cortex originates from lateral mesoderm,
in close association with the developing
gonads, and consists of three distinct
regions surrounded by a thick capsule.
It synthesizes and secretes various ster-
oid hormones (see corticosteroid). The
outer zona glomerulosa produces miner-
alocorticoids and glucocorticoids, while
the inner zona reticularis-fasciculata syn-
thesizes mainly glucocorticoids, espe-
cially cortisol. In humans this zone also
secretes small amounts of androgens and
possibly oestrogens. The adrenal medulla
differentiates from the neural crest into
modified ganglion cells in close contact
with the sympathetic nervous system; it
consists chiefly of *chromaffin tissue and
secretes the catecholamines adrenaline
and noradrenaline under sympathetic
stimulation. Adrenal tissues are present
in all other vertebrates but considerable
variation occurs in the arrangement and

H
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Adrenaline

adventitious

distribution of the steroid-producing and
chromaffin tissues.

adrenaline (epinephrine). The main hor-
mone secreted by the chromaffin tissue
of the adrenal medulla in mammals and
by the corresponding tissue in other
vertebrates and in some invertebrates. It
was first isolfated in 1901, by Takamine,
and synthesized in 1904, by Stolz (see
formula). Adrenaline secretion is stimu-
lated by the sympathetic nervous system
under various conditions of stress,
including pain, fear, muscular activity,
and a fall in blood-sugar levels, and has
been popularly named the ‘fight, fright,
flight, and frivolity hormone.” Its most
important effects are on the dilation and
constriction of blood vessels and on car-
bohydrate metabolism, which result in
stimulated blood flow and higher blood-
glucose levels. Adrenaline is also
secreted at the endings of sympathetic
nerves and may act as a neurotransmit-
ter. See also catecholamines.

adrenergic. Designating a nerve fibre or
nerve ending that releases adrenaline or
noradrenaline as a neurotransmitter
from the presynaptic membrane. Verte-
brate postganglionic sympathetic
neurones are adrenergic. Compare cho-
linergic.

adrenocorticotrophic ~ hormone.  See

ACTH.

adsorption. 1. The attachment of bacteri-
ophage particles to specific receptors on
the host cell prior to injection of nucleic
acid.

2. The binding of proteins to the surface
of finely divided materials, such as
ground charcoal or alumina. This phe-
nomenon is utilized in purifying proteins
by adsorption chromatography, in which
protein molecules selectively adsorbed to
an inert material are then eluted (for
example, by altering the salt concentra-
tion or pH).

adventitious. Designating a structure
produced in an uncharacteristic position.
For example, roots produced at the



adventive embryo

nodes of grass stems and buds produced
on leaf surfaces are adventitious.

adventive embryo. A nonzygotic plant
embryo that develops from the cells of
the nucellus. Adventive embryony is a
common phenomenon in Citrus species,
the seeds of which often contain several
viable embryos.

aecidium (aecium). A sorus characteristic
of fungi of the order Uredinales, includ-
ing the *rusts. It contains sporogenous
hyphae that produce asexual aecidi-
ospores, which are the first binucleate
spores of the life cycle, the next being
teleutospores (see teleutosorus).

aerenchyma. A form of parenchymatous
tissue with numerous air spaces between
the individual cells. It is found mainly
in aquatic plants, to which it gives
buoyancy.

aerobe. An organism that uses aerobic
respiration, i.e. one that requires the
presence of free oxygen for life and
growth.

aerobic respiration. A type of cellular
*respiration in which organic foodstuffs,
usually carbohydrates, are completely
oxidized to carbon dioxide and water
using free oxygen from the atmosphere.
The overall equation is usually written:
C.H,,0, + 60, = 6CO, + 6H,0. By
this process the maximum chemical
energy is extracted from the organic
substrate.

The initial stage, in which glucose is
degraded to pyruvate (see glycolysis),
occurs in both aerobic and anaerobic
respiration; it takes place in the celi
cytoplasm. In aerobic respiration pyr-
uvate is converted to acetyl coenzyme A
and subsequent processes occur in the
mitochondria of the cell. Acetyl CoA
then enters the *Krebs cycle, where it is
converted to carbon dioxide and hydro-
gen  atoms  (or  their electron
equivalents). The latter are passed to the
*electron transport chain, where they
reduce a series of catalytic pigments (see
cytochrome, flavoprotein) and are passed
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to molecular oxygen to form water. This
process is coupled to phosphorylation
(see oxidative phosphorylation), in which
the energy released at each stage of the
electron transport chain is used to gen-
erate ATP. Compare anaerobic respira-
tion.

aerotaxis. See taxis.

aestivation. 1. (in botany). The way in
which young flower parts are folded in
the bud before opening. See also ptyxis.
2. (in zoology). Dormancy or sluggish-
ness during a dry hot period. Some
lungfish, e.g. Protopterus, aestivate by
burying themselves in swamp mud
before it dries out in the hot season and
re-emerge when the rains start. Compare
hibernation.

aethalium. A large spore-producing
structure of the Myxomycetes. It may be
stalked or sessile and consists of a wall,
the peridium, within which the spores
are produced and a capillitium may
form. The capillitium is a meshwork of
nonliving hygroscopic threads that aid
spore liberation.

afferent. 1. Designating a nerve or neu-
rone that transmits ingoing information
from the peripheral receptors to the
CNS; i.e. any sensory neurone.

2. Designating a blood vessel that
breaks up to form a capillary bed, espe-
cially any of the arteries of the aortic
arches of fish that lead from the dorsal
aorta to the gills. Compare efferent.

affinity chromatography. A technique for
isolating  biological molecules that
depends on the specific affinity of one
molecule for another. For example, to
isolate a coenzyme, enzyme molecules
may be bound to an inert matrix in a
column (column *chromatography). If a
solution containing the coenzyme is
passed through the matrix, the coen-
zyme will be specifically retained
because of its affinity for the enzyme.
Coenzyme molecules may then be
retrieved by elution under conditions in
which binding affinity is reduced.
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aflatoxin. A poisonous metabolite of the
fungus *Aspergillus. It came into promi-
nence in the 1950s when the death of a
large number of turkeys was traced to
groundnut  meal contaminated by
Aspergillus  flavus. Contamination of
stored nuts and cereals in warm and
humid climates by Aspergillus is sus-
pected of being the cause of some liver
diseases (especially cancers) in these
parts of the world.

afterbirth. See placenta.

after-ripening. The period of dormancy
of many apparently mature seeds, par-
ticularly of the Rosaceae, that cannot be
broken by conditions normally favour-
able for germination. During this period
physiological changes, such as degrada-
tion of inhibitors, must occur before the
seed can become sensitive to external
conditions. It ensures that premature
germination (for instance, just before
winter) does not occur,

agamospermy. Any type of apomixis
excluding vegetative propagation.

BEAY, A complex mucilaginous
polysaccharide extracted from seaweeds
and used as a gelling agent for solidi-
fying liquid nutrient media. Many types
of microorganisms can be grown on the
gel surface as only very few bacteria
produce enzymes capable of liquifying
the gel. Agar gels melt at 100°C but
solidify at about 44°C.

agglutination. A process in which cells
or bacteria cross-link with or attach to
cach other when the antigens on the
surface of their cells interact with
antibodies (aggfutinins), which form
bridges linking the antigen determinant
sites of the different cells. Agglutination
reactions are used to identify blood
groups, bacteria, etc.

aggvession (in animal behaviour). Any of
various actions involving threatening
postures and activities and attacks on
other animals. The term is usually
restricted to all types of behaviour
shown by an animal that serve to dis-

A Em‘acterium

place other animals, usually those of the
same species and especially in defence
of a *territory.

Agnatha. The class containing the earli-
est and most primitive vertebrates, char-
acterized by the absence of jaws.
Agnathans are aquatic fishlike animals
that lack the paired fins typical of true
fishes, although some fossil types had a
single anterior pair of finlike append-
ages. There are several fossil orders
(known collectively as the
Ostracodermi), including the *Osteos-
traci and *Heterostraci, as well as the
modern *Cyclostomata (lampreys and
hagfish).

agonistic behaviour. Any or all of vari-
ous types of animal behaviour associ-
ated with aggression, including threaten-
ing postures, appeasement, and flight.
Some types of agonistic behaviour have
evolved into displays, which keep the
actual fighting to a minimum.

agranulocyte. One of a group of white
blood cells having no distinct cytoplas-
mic granules, e.g. lymphocytes and
monocytes. Compare granulocyte.

Agrobacterium. A genus of bacteria. The
species A. tumefaciens is responsible for
the plant disease crown gall, which is
known to be caused by a DNA *plas-
mid within the bacterium. This plasmid,
once carried to the plant cells by the
bacterium, is capable of independent
replication within the cells in the
absence of the bacterium. Persistence of
the bacterial infection is therefore not
necessary for the persistence of the dis-
ease. Following the discovery of the
Agrobacterium plasmid and its ability to
replicate in the cells of many plants, it
has come to be widely used as a DNA
vector for the introduction of new genes
into plant cells, i.e. genetic engineering
in plants. The new DNA sequence is
spliced into the plasmid DNA, the
whole DNA circularized, and the
chimaeric plasmid introduced into the
plant cells in culture. The scheme is
particularly effective for plant species in
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which a complete new plant, capable of
sexual reproduction, can be grown from
a single transformed cell. See also clone.

air bladder. See swim bladder.

air sacs. 1. Blind-ending extensions of
the bronchi in birds, projecting from the
lungs and extending into most regions
of the body. The compression and
expansion of the air sacs, which is
effected by contraction and relaxation of
surrounding muscles and by movements
of the limbs during flight, ensures a
constant flow of air over the respiratory
surface. In most flying birds diverticula
of the air sacs penetrate the marrow
cavity of many bones (the pneumatic
bones), reducing the body weight.

2. Small bladder-like dilations of the
tracheae in many swiftly flying insects.
Respiratory movements of the insects
bring about the collapse and expansion
of these sacs, which increases ventilation
of the tracheal system.

alanine (ala). An amino acid,
CH,CH(NH,)COOH, one of the 20
common *amino acids found in pro-
teins.

alata. A winged adult in those insects
(such as aphids) in which a wingless
form (aptera) also occurs.

albinism. 1. The absence of pigmentation
in the skin, hair, and eyes, found in
some animals and thought to be due to
a recessive gene.

2, The absence of chlorophyll in the
leaves or stems of plants in the layers in
which it usually occurs.

albumen. See albumin.

albumin. One of a group of simple pro-
teins that are soluble in water and coag-
ulated by heat. The best-known albu-
mins are those occurring in the blood
(serum albumins). The water-soluble pro-
tein of egg white was formerly known as
albumen. In fact it consists of a number
of proteins, notably ovalbumin, which
contains a carbohydrate prosthetic group
and is thus a conjugated, rather than a
simple, protein.

albuminous cell. See companion cell.
alburnum (sapwood). See wood.

aldose. A *monosaccharide, such as glu-
cose or ribose, that possesses an alde-
hyde group (-CHO).

aldosterone. A potent *mineralocorticoid
hormone secreted by the adrenal glands
of mammals from the cells of the outer
cortex (glomerulosa zone) and by the
adrenal tissue of many other vertebrates.
It was finally isolated and crystallized
from cortico-adrenal extracts in 1953, by
Simpson and Tait. Aldosterone secretion
can be stimulated by ACTH, but angi-
otensin is a more important regulator,
operating independently of trophic fac-
tors from the pituitary gland. Depriva-
tion of sodium and reduced blood
volumes also stimulate secretion.

aleurone grain. A storage body of plant
tissues, particularly those of seeds. It is
surrounded by a single membrane and
stores mainly proteins and the enzymes
necessary for their mobilization (hence it
is sometimes called a protein body). It is
variously regarded as a special type of
vacuole or a type of *aleuroplast. See
aleurone layer.

aleurone layer. The outermost layer, sev-
eral cells in thickness, of the endosperm
of cereal seeds. The cells contain aleu-
rone grains for food storage and they
synthesize the enzyme a-amylase, which
catalyses the digestion of starch in the
endosperm. The signal for a-amylase
synthesis is a gibberellin secreted by the
scutellum of the embryo at the onset of
germination,

aleuroplast. A plastid that stores protein,
often in the form of grains. See aleu-
rone grain.

Algae. A large group of thallophytes
whose plant bodies vary from micro-
scopic unicells through coenocytes and
filamentous forms to the giant kelps.
They possess chlorophyll and most are
photosynthetic. Sex organs are either
unicetlular or multicellular; the cells of
multicellular sex organs are all gametic
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(except in the Charophyceae and
Rhodophyta). The classification of the
algae is constantly changing but there
are seven major groups most frequently
recognized. These are *Chlorophyta,
*Chrysophyta, *Cyanophyta, *Eugle-
nophyta, *Phaeophyta, *Pyrrophyta, and
*Rhodophyta. Classification is based on
(1) form of the nuclear material, (2)
form of the photosynthetic membranes,
(3) types of pigment present, (4) storage
products formed, (5) nature of the cell
wall, (6) methods of reproduction, and
(7) structure and number of flagella. The
flagellated unicellular algae are regarded
by zoologists as animals and placed in
the subclass Phytomastigina (see Mas-
tigophora).

alimentary canal. The canal in animals
through which foodstuffs pass, to be
broken down by mechanical and chemi-
cal means until they are in 2 form suit-
able for absorption and assimilation by
the body tissues. The anterior and pos-
terior sections are lined with ectoderm;
the midsection, in which digestion and
absorption occurs, is lined with endo-
derm (see also intestine). In the
Coelenterata and Platyhelminthes the
canal has a single opening. In other
Metazoa a distal opening, the *anus, is
present and food is propelled from the
mouth to the anus by the action of cilia
and/or muscles. Reverse movements of
food may occur (as in ruminant mam-
mals) or food may be temporarily
located in diverticula (as in molluscs).
The alimentary canal shows a diversity
of morphological and biochemical spe-
cializations to suit particular diets, e.g.
carnivorous, fluid, filter feeders, etc. It
becomes adapted for the sequential
processing of food, with regions for
reception, storage, mechanical break-
down, chemical digestion, absorption,
and faeces formation. The terminology
of these regions is functional and does
not necessarily reflect embryological
similarity (see foregut, midgut, hindgut).
Parts of the canal, e.g. the pharynx and
cloaca, may be secondarily utilized for
nondigestive functions. A canal is absent

alkaloids

in parasites and other animals whose
food is ingested in an absorbable form.

HETEROCYCLIC GROUP | ALKALOQID
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Representative alkaloids

alkaloids. A heterogeneous group of
basic nitrogen-containing substances that
are produced by plants and have potent
pharmacological activities. Alkaloids are
often of complex structure, typically
with heterocyclic rings containing nitro-
gen; they can be classified according to
the type of heterocyclic group present
(see table).

Most atkaloids are produced by dicoty-
ledonous plants (ergotamine, obtained
from the fungus Claviceps purpurea, is a



alkanes

notable exception) and particular alka-
loids are usually restricted to certain
families or genera. All members of the
family Papaveraceae produce alkaloids;
in other families, e.g. Ranunculaceae,
Apocynaceae, Solanaceae, alkaloids are
produced only by certain genera.
Alkaloids show varied pharmacological
activites. They can act as analgesics (e.g.
morphine), tranquillizers (e.g. reserpine),
respiratory stimulants (e.g. nicotine),
vasoconstrictors (e.g. scopolamine), local
anaesthetics (e.g. cocaine), muscle relax-
ants (e.g. strychnine), and psychedelic
agents (e.g. psilocybin, LSD). Many
alkaloids or their synthetic derivatives
are used medicinally, e.g. cinchona (to
treat malaria), morphine, and reserpine.
Some are poisons, notably coniine (from
hemlock) and strychnine.

The function of alkaloids in plants is
still a matter of conjecture. For example
it has been suggested that they are by-
products of metabolism; alternatively
they may provide protection against
insects that feed on the plants:

alkanes. See chemical fossils.

alkaptonuria. A hereditary disease, due
to a single *recessive gene, that is char-
acterized by the absence of the enzyme
homogentisic acid oxidase. Homogentisic
acid, normally formed and oxidized dur-
ing the metabolism of the amino acids
tyrosine and phenylalanine, accummulates
in the urine, which turns black on €xpo-
sure to air — the main symptom of the
disease. The condition affects about 1 in
1000 000 individuals.

allantois.
branes.

See extraembryonic mem-

allele (allelomorph). One of a pair of
genes that occupy the same relative
position (locus) on homologous chromo-
somes and separate during meiosis.
Alleles are responsible for the produc-
tion of contrasting characteristics, such
as normal or vestigial wings in Drosophi-
la and round or wrinkled seed coats in
peas. Since different alleles of one gene
sequence may differ by no more than a
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single base, there is a very large number
of possible alleles for any one gene.
Only a few of these variani alleles give
rise to detectable differences in pheno-
type. When alleles are present in pairs,
one is often *dominant to the other,
which is known as the *recessive. The
wild-type allele is usually dominant;
recessives arise by mutation and are
usually deleterious. In Mendelian genet-
ics, there are several ways of represent-
ing alleles. They are often represented
by the initial letter of the characteristic
produced by the dominant allele, so that
round seeds (dominant) would be
denoted R and wrinkled seeds (reces-
sive) as r. Alternatively the dominant, or
wild type, is represented as + and the
recessive by the initial letter (or two let-
ters) of its characteristic. Thus in
Drosophila, normal wings is represented
as + and vestigial as vg.

The term allelomorph is also used for
the characteristic produced by an allele.
See also pseudoallele, multiple allele.

allelic exclusion. Failure of one of the
two allelic forms of a gene to be
expressed in a diploid cell. It differs
from simple genetic dominance in that
the repressed allele may be preferentially
expressed in other cells. The best-known
examples involve the genes coding for
antibody; within any one antibody-pro-
ducing cell only one type of antibody
molecule is elaborated, even if the
organism is heterozygous for the rele-
vant gene.

allelomorph. See allele.

allelopathy. A chemical interaction
between organisms in which one organ-
ism suppresses the germination, growth,
or reproduction of the other by releas-
ing toxins into the environment. It
occurs particularly between freshwater
animals, flowering plants, bacteria, and
fungi. Barley, for instance, releases an
alkaloid from its roots that can suppress
weed growth.

alloantigen. See isoantigen,



