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PREFACE TO EIGHTH EDITION

In thefirst major revision of thiswork for some years, changes were
overdue to both its form and content if we were to ensure its continu-
ance as a valuable reference book for school and undergraduate work.
While remaining within the tradition set by the previous authors, we
provide more of the encyclopaedic type of entry, in paticular for terms
central to theory and for those describing a phenomenon or process
centrd to much dse in the distipline These aticdes and the extensve
cossreferencing of most entries will not pleae everyone, lesst of dl
those who consult this dictionary merely as a lexicon. For brevity’'s
ske we have dispensed with many definite and indefinite aticles, but
have tried to keep the result grammatica.

It may be agued againgt us tha some head words radly tun up in
the literature. In defence, terms such asarms race and cost of meiosis
are included here not because they are particularly common in the
literature but because they represent convenient headings under which
to include important material that would have been difficult to place
dsewhere without over-dretching another entry. In a few cases indeed
on the very first page, several entries with a mutual bearing on one
another have been brought together under a single head word or
phrase, we hope for interet as wel as convenience Where this occurs,
dl included subterms ae sepaddy liged, directing the reader to lager
entries. Terms in small capitls indicate where the reader might choose
to pursue rdaed maters rased by an entry; for a crossreferencing role
lies firmly in this dictionary’s tradition. Some will argue that this
Oetracts from what little aesthetic appedl the work may have but cross-
references frequently provide information which it was the authors’
hope should be read, although by no means all terms with separate
entries ae gven smdl capitds Itdicized terms ether indicae subdivis-
ions of an entry or thoe terms with a paticuar tendency to be found
associated with the head word. Others have less explicit claim to
emphasis, but were smply consdered worth stressing.

We have endeavoured throughout to include genuinely informative
material, in addition to stating "the obvious. Advanced readers will
share with us the common frustration of finding too little interesting
information in dictionary entries, and we have sought to avoid that.
Each entry could have been written in many ways, and although we
have never knowingly side-stepped the thorny problems that many
dtempts a definiion pose, we must often have oversmplified through
ignorance. However, it did not seem possble to do judice to such terms
& gene classification and species, without including some of the philoso-
phical issuesthey raise. Likewise, it seemed at times inappropriate to
exclude alittle historical information. To this extent we hope to have
promoted the view that biology is not an isolated discipline and that its
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natural links with other fields of inquiry deserve explicit recognition
and dudy in their own right.

It is a pleasure to record here the many people who have given advice
during the preparation of this dictionary, both in formulating entries
ad in reviewing sections of manuscript.  Pupils & Harow and  gudents
at the University of Alberta, Edmonton, have provided valuable criti-
dsm a consumers. Paticular thanks for advice and comments dso go
to Richard Burden, ‘Michael Etheridge, John Hoddinott, Stephanie
Holliday, John Imeson, Bill Richmond, Chris Stringer, Dick Vane-
Wright, Dale H. Vitt and two very helpful referees who chose to
remain anonymous. Eileen Michie did splendid copy-editing work.
It goes without saying that any errors which remain are the sole
responsibility of the authors, who would welcome corrections and
suggestions  for  improvement.

The dictionary has isolaed us from our families sometimes a rather
criical periods, and it is a gpecid pleasure to be able to recognize ther
patience and forbearance, particularly Katey and Avril, and Margaret,
to whom the work is dedicated.




ACKNOWLEDGEMENTS FOR FIGURES

Some of the origina illustrations and/or labelling may have been
dightly  dtered.

Alberts, B., et a.. Molecular Biology of the Cell (1 edn), Garland
(1983). Figs. 3a, 3b, 6a, 6b, 8, 9, 14, 20,29, 44, 60.

Augtin, C. R, and Short, R. V.. Reproduction in Mammals, Book 2
Embryonic and Fetal Development (2nd edn), CUP (1982). Figs. 16,
55.

Barington, E. J. W:i Invertebrate Sructure and Function (2nd edn),
Nelson (1979). Figs. 17a,17b, 17¢.

Chapman, R. F. The Insects (2nd edn), Hodder & Stoughton (1971).
Fig. 49.

Charigg, A A New Look at the Dinosaurs, British Museum (Natura
History) (1979). Fig. 63.

Cohen, J: Reproduction, Butterworths (1977). Figs. 62a, 62b.

Freeman, W. H., and Bracegirdle, B.. An Advanced Atlas of Histology,
Heinemann (1976). Fig. 24.

Frobisher, M., e d. Fundamentals of Microbiology (%th edn), Harcourt
Brace Jovanovich (1974). Figs. 3¢, 0.

Goodenough, U.: Genetics (3rd edn), Holt-Saunders (1984). Fig. 38.

Grimstone, A. V., Haris, H., and Johnson, R. T.. Prospects in Cell
Biology, The Company of Biologists Ltd, Cambridge (1936). Fig. 37.

Hartman, P. E, and Suskind, S. R.. Gene Action, Viking Penguin Inc.
(1965). Fig. 10.

Hopkins, C. R.. Sructure and Function of Cells, Harcourt Brace
Jovanovich (1978). Figs. 4a, 4b, 5a, 5b, 5¢, 5d.

Hughes, G. M.. Comparative Physiology of Vertebrate Respiration,
Havad University Press (1963). Figs 23b, 23c.

Katz, B.. Neve Musde and Smapse McGraw-Hill, Inc. (1966). Fig.
3.

Kingley, J. S: Outlines of Comparative Anatomy of Vertebrates, -The
Blakison Company (McGraw-Hill Book Company) (1928), with
pamisson of McGraw-Hill, Inc. Fg. 23a

Landsborough Thompson, A. (ed). A New Dictionary of Birds, British
Ornithologists  Union  (1964). Figs. 18a, 18b.

Lehninger, A. L. Biochemsry (2nd edn), Worth (1975). Figs. 12a, 12b,
25b, 26, 28, 33, 51, 64.

Lewis, K. R, and John, B.. The Matter of Mendelian Heredity (2nd
edn), Longman (1972). Fig. 42(i).

Mather, K. Genetical Sructure of Populations, Chagpman and Hal
(1973). Figs. 21a, 21b.

May, R. M. (ed): Theoretica Ecology (2nd edn), Blackwell (1981).
Table 5.

Premmens AT e




Roberts, M. B. V.. Biology: A Functional Approach (3rd edn), Nelson
(1982). Figs. 54a, 54b.

Romer, A. S: The Vertebrate Body (5th edn), Holt-Saunders (1977).
Figs. 2, 52b, 53.

Slack, J M. W.. From Egg to Embryo, CUP (1983). Fig. 22.

Stanes, N., Brostoff, J, and James, K. Introducing Immunology, Gower
Medicd (1985). Figs 41, 43.

Szday, F. S, and Deson, E. Evolutionary History of the Primates,

. Academic Press (1979). Fg. 34.

Tortora, G. J, and Anagnostokos, N. P.. Principles of Anatomy and
Physiology (4th edn), Harper and Row (1984). Figs 25a, 27, 32,40,
47,50, 52a, 57;6!la.

Watson, J. D.. Molecular Biology of the Gene (3rd edn), Benjamin/
Cummings (1976). Fig. 39.




A

A-BAND. See STRIATED MUSCLE.

ABAXIAL. (Of a leaf surface) facing away from stem. Compare AD-
AXIAL.

'

AspomeNn. (1) Vertebrate body region containing viscera (e.g. in-
testine, liver, kidneys) other than heart and lungs; bounded anteriorly
in mammals but not other classes by a diaphragm. (2) Posterior
arthropod trunk segments, exhibiting TAGMOSIS in insects, but not
in crustaceans.

ABDUCENS NERVE. Sixth vertebrate craniaL nerve. Mixed, but
mainly motor, supplying external rectus eye-muscle.

ABERRANT CHROMOSOME BEHAVIoUrR. Departures from normal
mitotic and meiotic chromosome behaviour, often with a recognized
genetic basis. Includes (1) achiasmate meiosis, where chiasmata fail
to form (e.g. in Drosophila SpermatOgenesis; see SUPPRESSOR MU &
T AT1 0 N); (2) amitosis, where a dumb-bell-like constriction separates
into two the apparently ‘interphase-like’, but often highly polyploid,
ciliate macronucleus prior to fission of the cell; (3) chromosome
extrusion or loss, as with X-chromosomes in egg maturation of
some parthenogenetic aphids (see sex peterminaTiON; and

. in Drosophila where gynandromorphs may result; but notably in
some midges (e.g. Miastor, Heteropeza) wWhere paedogenetic larvae
produce embryos whose somatic cells contain far fewer chromo-
somes than cerm LINE cells, owing to selective elimination during
cleavage (see weismann). In some scale insects, males and females
develop from fertilized eggs, but males are haploid because the
entire paternal chromosome set is discarded at cleavage (see He T -
EROCHROMATIN, PARASEXUALITY, GYNOGENESIS); (4) meiotic
drive, where a mutation causes the chromosome on which it occurs
to be represented disproportionately often in gametes produced by
meiosis, as with the segregation distorter (SD) locus of Drosophila;
mutants homozygous for the SD allele are effectively sterile; (5)
premeio tic chromosome doubling (see AuTOMIxIs); (6) ENDOws
MiITosls, where chromosomes replicate and separate but the nucleus
and cell do not divide; (7) poL v Ten v, where DNA replication occurs
but the strands remain together to form thick, giant chromosomes.

ABloTic. Environmental features, such as climatic and eb A pH 1 ¢
factors, that do not derive directly from the presence of other
organisms. See BIOTIC.
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ABOMASSUM 2

ABOMASSUM. The ‘true’ stomach of Rum nanTs.

ABSCISIC AciD (ABSCISIN, DORMIN). Inhibitory plant crowrn sus-
STANCE (a sesquiterpene). Present in a variety of plant organs -
leaves, buds, fruits, seeds and tubers. Promotes senescence and ab-
isson of leaves induces dormancy in buds and seeds  Antagonizes
influences  of growth-promating  substances. Believed to act by inhibit-
ing nucleic acid and protein  synthesis.

Asscission Laver. Layer at base of leaf stalk in woody dicotyledons
and gymnophytes, in which the parenchyma cells become separated
-from one another through dissolution of the middle lamella before
leaf-fall.

ABSOrpTION SPECTRUM. Graph of light absorption versus wavelength
of incident light. Shows how much light (measured as quanta) is
absorbed by a pigment (e.g. plant pigments) at each wavelength.
Compare ACTION SPECTRUM.

ABYSSAL, Inhebiting deep water, roughly below 1000 metres.

Acantropi. Class of primitive, usually minnow-sized, fossil fish
. abundant in early Devonian freshwater deposits. Earliest known
gnathostomes. Bony skeletal tissue. Fins supported by very stout
ging sverd acessory pars of fins common. Row of spines  between
pectoral and pelvic fins. Heterocercal tail. Relationships with os-
teichthyan fishes uncertain, but probably not directly ancestral. See

PLACODERMI.

AcanTHopTERvel. Spiny-rayed fish. Largest superorder of (teleost)
fishes Spiny rays in their fins condst of solid pieces of bone (and not
numerots small bony pieces); are unbranched and pointed at their
tips. Radid bones of exh ray ae Sutured or fused, preventing redive
laderd movement. Often have short, deep bodies.and relatively large
fins, making these fish very manoeuvrable. See teLecsTe .

ACARI (ACARINA). Order of AracHNIDA including mites and ticks.
-Extend  segmentation much reduced or absent. Lavae usudly with
three pairs of legs nymphs and adults with four pairs. Of considerable
economic and social importance as many are ectoparasites and vec-
tors of pahogens.

Accessory sub. A bud generally situated above or on either side of
main axillary bud.

ACCESSORYCHROMOSOME.  9€€ SUPERNUMERARY CHROMOSOME.

Accessory nerve. Eleventh cranial nerve of tetrapod vertebrates,
unusual in originating from both brain stem and spinal cord. A
mixed nerve, whose magor motor output is to muscles of throat, neck
and  visera




3 ACHENE

Accessory picMenT. Pigment that captures light energy and transfers
it to chlorophyll a eg. chlorophyll b, carotencids, phycobiliproteins.

Accommonation. Changing the focus of the eye. In man and a few
other mammas occurs by changing the curvature of the lens a redt
lens is focused for distant objects and is focused for ner objects by
becoming more convex with contraction of the ciliay musdes in the
CILIARY BODY. See EYE, OCULOMOTOR NERVE.

AceLLuLar. Term sometimes applied to organisms or their parts in
which no nucleus has sole charge of a specialized part of the cyto-
plasm, as in unicellular organisms. Applicable to coenocytic or-
ganisms (e.g. many fungi), and to tissues forming a sYNCYTIUM.
Sometimes  preferred  to ‘unicellula’. SeeMU LTICELLULARITY.

Acentric. (Of chromosomes) chromatids or their fragments lacking
any  CENTROMERES.

AcetasuLum. Cup-like hollow on each side of hip girdle into which
head of femur (thigh bone) fits, forming hip joint in tetrapod
vertebrates. See reLvic G RDLE.

ACETIFICATION. See FERMENTATI ON.

AcetvicHoLine (ACh). NEUROTRANSMITTER Of many interneural,
neuromuscular and other cholinergic effector sSynapses. Relays elec-
trical signal in chemical form, with transduction back to electrical
signal at the postsynaptic membrane. Initiates depolarization of

postsynaptic - membranes to which it hinds, but hvoeppolarizes verte-
mﬁfm in
SYNAPTIC VESICLES inside axon termimats—and reteased there in
guantal fashion in response to calcium ion uptake on arrival of an
ACTI ON poreNTI AL It diffuses across the synaptic cleft and binds
to receptor sStes on the postsynaptic membrane, whereupon these ion
channels open andattow appropriately sized positive ions tg. enter
cell, initiating membrane depolarization. Hydrolysis to choline and
acetate -by cholinesterase attachéd to the postsynaptic membrane
ensures that the Chemical signal is appropriately brief (see suv MA-
may. Vetdrade ACh podsynaptic receptors ae didinguished &
nicotinic or muscarinic on the results of alkaloid administration.

Nicotinic' Teceptors—(gangha, nearomuscular junctions and possibly |

ome bran and siind cord regions) ae blocked by curare, muscarinic

(peripheral autonomic interneural synapses) by atropine. A Ch iiij

found in some protozoans.Compare AbRENERG C.
ACETYLCHOLINESTERASE. See CHOL | NESTERASE.

AceTyL COENZYMEA. See COENZYME A

Acqene. Simple, dry, one-seeded fruit formed from a single carpel, g

withowt any specid method of opening to liberate seed; seed coat s

i

|

< =

g



ACHIASMATE 4

not adherent to the pedicap, may be smooth-waled (eg buttercup),
feathery (e.g. traveller' sjoy), spiny (e.g. corn buttercup), or winged
(when temed a samara) as in Sycamore and maple

Acrinsvate. Of meioses lacking chiasmata. One form of aserrant
CHROMOSOME BEHAVIOUR: Se¢.SUPPRESSOR MUTATION.

AcHLamyoeous. (Of flowers) lacking petals and sepals; e.g. willow.

Acip pves. Dyes consisting of an acidic organic compound (anion)
which is the actively staining part, combined with an inorganic
cation, e.g. eosin. Stain particularly cytoplasm and collagen. See
BASI C DYES. .

Acip nvoroiase. Any hydrolytic enzyme whose optimum pH of
activity is in the acidic range. Many different examples occur in
LY scsoves  Pepsin is an acid protease.

Acip prospHaTase. One of several acid hydrolases located in LYSsoO-
so ves and concentrated in the trans-most cisternae of theeo L ¢ |
APPARATUS.

Acio ran. Rainfal (precipitation) with a pH less than 5.6. Rain
dissolves carbon dioxide, forming carbonic acid, giving it a normal
pH of 56, but lower pHs result as it dissolves atmospheric pollutants
such as oxides of nitrogen and sulphur dioxide. Some acid rain
results from effects of atmospheric ozone production, some natural
and some atributable to human activity. Its most serious consequence
is the release of cations from the soil resulting in leaching. In the case
of Mg++ ions this leads to chlorosis of leaves and poor plant
growth, even death.

ACINAR CELLS. See ACINI.

ACINAR cLano. (Zool.) Multicellular gland (e.g. seminal vesicle) with
flask-like secrefory  portions.

Acint. (Zool.) Cellslining tubules of pancreas and secreting digestive
juices. Their secretory vesicles(zymogen granules) concentrate the
enzymes and fuse with the apicd portion of the plasmdemma under
the stimulus ¢ ACETYLCHOLINE Oor CHOLECYSTOKININ, releasing
ther contents into the lumen of the duct. Much used in the sudy of
Secretion.

Acoetomate. Having no coecow  Refers to some lower animal
phyla, eg. codenterates, platyhelminths, nemerteans and  nematodes.

AcousTicNerve.  Seeé VESTIBULOCOCHLEAR  NERVE.
ACOUSTICO-LATERALIS SYSTEM. See LATERAL LI NE SYSTEM

ACQUIRED CHARACTERISTICS, INHERITANCE OF. See LAMARCKI SM




5 ACTIN

ACQUIRED mmune Response. Secondary antibody response to pres-
ence of antigen and differing from the initial response (which may
precede it by a matter of years) in that it appears more quickly,
ahieves a higher antibody titre (concentration) in the blood and in
that the principal 1 mvunoaosuLi N Species present is IgG rather
thanlgM.See ANTIBODY,IMMUNITY.

ACRANIA. See CEPHALOCHORDATA.

ACRASIOMYCOTINA (acrasiaLes). Cellular slime moulds. Those
wy Xo My Co T a which my exid as separae amoebae (myxamoebee),
and retain their origina identities within the pseudoplasmodium
(dug) formed by swarming.

Acrocentric. Of chromosomes and chromatids in which the cen-
TROMERE i scl oseto orfi¢ end:

AcROMION. Point of attachment of clavicle to scapula in mammals &
and mamma-like reptiles A bone process.

AcroretaL. (Bot.) Development of organs in succession towards
aex, the oldet a base, youngest & tip (eg. leaves on a shoot). Also
used in reference to direction of transport of substances within a
plant, i.e. towards the apex. Compare easi PETAL.

Acrosome. Specialized penetrating vesicular organelle, formed from g
caa apparaTus and part of the nuclear envelope at the tip of a
spermatozoon. It contains HY A L URO N 1D A S E sverd lytic enzymes
and aid hydrolases rdleassd when the spem cdl membrane fuses a
sverd points with the acrosome during the acrosome reaction, dissolv-
ing the jelly around the egg so that the sperm can penerate it. Some
sperm  discharge ' acrosomal process composed  of rapidly  polymeriz-
ing actiN which punctures the egg membranes prior to fuson with
ovum (eg. in some echinoderms).

ACTH (ADRENOCORTICOTROPIC HORMONE, CORTICOTROPIN). A poly- r;&.._
peptide of 39 amino acids secreted by anterior lobe of the pituitary,
involved in the growth and secretory activify of adrend cortex. Has a
minor postive effect on ddosterone  secretion, but an  important role
in  glucocorticoid  secretion.  Both  dress and low blood  glucocorticoid
levds cause redeae from the hypothdamus of corticotropin releasing
factor (CRF) which initiates ACTH release. See ADRENAL GLAND,

CORTI SOL.

AcTin. Diagnostic eukaryotic protein, absent from prokaryotes. Fila- _F_
mentous actin (F-actin) is composed of globular protein monomers
(G-actin_moleclleS] _polvmefized _f0__jorm fong  TibrouS  molecules,  two
of which coil round one other in the thinactin filaments of muscle

and other eukaryotic cells, where they are termed microfilaments.
Each G-actin_molecule-hinds one cacium ion and one AT P or AD P
molecule, when it polymerizesto form F-actin with ATP hydrolysis.

5




ACTINOMORPHIC ‘ ' 6

Like m 1C Ro TB U L E S the opposte ends of actin filaments grow and
depolymerize at different rates and play a vital role inc v 1o
skeLeton  structure. Stress fibres are bundles of actin filaments
and other protens a the lower sufaces of cdls in culture dishes and
will contract if exposed to ATP in vitro. Microfilaments are involved
inthe buildingof F1 L orp 0D 1 A microspkesand M cROY 1 L L1 wheg
asin stress fibres, they form paracrystalline bundles. Filaments of
actin and MYOSIN ae cgible of confracting together & AcTomy-
osiN in both muscle and non-muscle cells, e.g. in the contractile
ring of dividing cells, in belt oceswosoves and in cyrorLasm c
STREAM NG

AcTinomorpHic. (Of flowers) regular; capable of bisection vertically
in two (or more) planes into similar. halves, e.g. buttercup. Such
flowers ae d0 sad to exhibit RADIAL:SYMMETRY.

AcTinomyceTE. Member of an order (Actinomycotales) of Gram-
postive bacteria with cdls aranged in hyphalike filaments. Mostly

sprotrophs,  some  parasites.  Source  of  streptomycin.

ACTINOMYCIN D. Antibiotic derived from gpecies of the bacterid genus
Sreptomyces. Binds to DNA between two G-C base pars and prevents
movement of RNA polymerase, so preventing transcription in both
prokaryotes and eukaryotes. Penetrates into intact cells. See anri -!
BI OTI C.

AcTinopTervci. Ray-finned fishes. Generally regarded as subclass of
Ogeichthyes, and includes dl common fish except shaks skates and
rays- Ealiet forms (chondrosesns) represented in the Devonian by
the pal aeoniscoids and today by e.g. Polypterus; |ater forms (holo-
deans) were predominantly Mesozoic fishes but represented today by
e.g. Lepisosteus (gar pikes); teleosts are the dominant fish of the
modern world and represent the subclass in dmost every pat of the
globe accessble to fish. Internd nostrils absent, sc A tes ganoid in
primitive forms, but reduced or even absent in teleosts. The paired
fins ae webs of skin braced by homy rays (like ribs of a fan), exh a
row of slender scales, there being no fleshy fin lobes except in the
mogt primitive forms. A swim bladder is present and the skdeton is
bony. Internal groupings given here probably represent crap E s
ratherthan  cLapes. See  TELEGsTEI, ACANTHOPTERYG | .

ACTINOZOA (ANTHOZOA). Sea anemones, cords, sa pens, ec. A dass of
Coelenterata  (Subphylum  Cnidarig). The body is a polyp, there being
no medusoid sage in the life cyde Polyp more complexly organized
than that of other coelenterates; coelenteron divided by vertical
mesenteries. May have externd cdcaeous skdeton as in well-known
corals, but some forms have internal skeleton of spicules in meso-
gloea.

AcTioN poTENTIAL. Localized reversal and then restoration of elec-




1 ACTIVE TRANSPORT

trical potentid befween the indde and outsde of a neve or mustle
cell (or fibre) which marks the position of an impulse asit travels
aongthecell. See iwpuLse,  AcTivaTI ON.

Action spectrum. Plot of the quanta of different wavelengths
required for a photochemical response against the wavelength of
light used. Its reciprocd indicates photochemica  efficiency.

AcTivatep sLupce. Material consisting largely of bacteria and proto-
z0a, usd in and produced by one mehod of sawage disposd. Sewage

is mixed with some acivated dudge and agitated with ar; organisms .

of the dudge multiply and purify the.sewage, and when it is alowed
to stle they separate out as a greatly incressed amount of activaed
dudge. Pat of this is added to new sewage and pat disposed of.

AcTivation. (Of eggs). When the membrane of the sperm acrosove
fuses with the egg plasma membrane, an. activation reaction passes

over the egg surface involving an ACTION POTENTIAL of longer
duration than in nerve or muscle. It signifies the onset of embryo-
logical development and may be achieved merely by pricking of

some eggs (eg. frog).

AcTivaTion ENercy. Free energy of activation is the amount of
energy needed to bring al the molecules in 1 mole of a subdance & a
given temperature to the transition state (when there is high prob-
ability that a chemicd bond will be made or broken) a& the top of an
.activation barrier. Its biologicd sgnificance is thet enzymes accelerate

rections by lowering their energies of activation, the principa factor

. permitting such complicated chemistry to occur a reldivly low tem-
peratures.

Acmive site. Part of an enzyme molecule in its natural hydrated state
which, by its threedimensond conformation and charge distribution,
confers upon the enzyme its substrate specificity. It binds to a
substrate molecule, forming a transient enzyme-substrate complex.
Enzymes may have more than one active site and so catalyse more
then one reaction. Competitive inhibitors of an enzyme reaction bind
reversibly to the active site and reduce its availability for normal
Subsrate.  Active Stes may only teke on their agppropriate  conforma
tion after the enzyme has combined at some other site with an
goproprie modulator  molecule.  Some  active  Stes  require metd  ions
as prosthetic groups (e.g. human carboxypeptidase requires a zinc
atom). See ENZYME.

AcTive TransporT. The energy-dependent carriage of a substance
aross a cdl membrane, accumulating it on the other sde in oppos-
tion to chemicd or eectrochemicad gradients (i.e ‘uphill’). The pro-
cess involves ‘pumps  composed of proten molecules in the membrane
(often traversing it) which carry out the transport. Requires an

, proprite  energy  supply, commonly ATP, or a gradient of protons
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aross the membrane itsdf usually generated by redox, photechemi-
cal or ATP-hydrolysing reactions. Collapse of this gradient drives

proton-linked symports or antiports (see TRANSPORT PROTEINS).

Alternatively, a membrane potential arising from ion asymmetry
aross the membrane may drive gecific ions through gpecia  transport
systems. Probably all cells engage in active transport. See sobium
PUMP, ELECTRON TRANSPORT SYSTEM, FACILITATED DIF-
FUSION.

Actomvosin. Complex formed when the pure proteins acTtin and

myosin are mixed, resulting in increased viscosity of the solution.

Act%&d&wammmh: rese d mag-
nestum ions (Mg++), when A TP hygg_o_lﬁmgcgg;s,, Completion of this

“Rydrolysis reslts in resggregaion of the two proteins Live musde

cells have an. absolute réquiretnent for calcium ions (Cat+) before
myosin and actin filaments will interact, and when Cat+ isremoved
the actin and myosn dissociate Such interactions form the baeds of
many biological force-generating events, notably during mus ¢ e
CONTRACTION, CYTOPLASMIC STREAMING, CELL LOCOMO-
mion and blood clot contraction.

ApapTaTion. (1) Evolutionary. Some property of an organism is

normally regarded as an adaptation (i.e. fits the organism in its
environment) if (a) it occurs commonly in the population, and (b)
the cause of its commonness was waturaL seLecTion in  its
favour, Adeptations ae not, therefore, ‘fortuitous benefits, the-implica-
tion being that they have a genetic bads since sdection operates only
upon gendtic differences  between individuds  Altenaively, we often
in practice identify an adaptation by its effects rather than itsicauses.
Learned abilities which improve anindividual’s FITNESS or inclusive
fitness, but without clear genetic causation, are casesin point. See
‘“TELEOLOGY . (2) Physiological. A change in an organism, resulting
from exposure to certain environmental conditions, allowing it to
respond-more effectively to them. (3) Sensory. A change in excitability
of @ sense organ through continuous stimulation, increasingly in-
tense stimuli being required to produce the same response.

Apbapmive enzvme. Inducible enzyme. See ewne

ADAPTIVE IMMUNE RESPONSE. Response,’ uItimately by B-CELLS, toO

the presence of foreign antigen, in which large quantities of antigen-
specific antibody appear in the blood while MEMORY CcELLS with
antigen-specific binding sites persist with capability of rapid clonal
expansion on subsequent triggering by the antigen.

ApapTive RapIaTION. EVOlutionary diversification from a single ances-

tral (prototype) population of descendant populations into more
and morenumerous ADAPTIVE zaes and  ecological nNickes. M ay
involveboth anacenesis  and  crapocenesi s.
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ADAPTIVE zone. A more or less distinctive set .of ecdogical niches
established and occupied by an evolutionary lineage with time .

AvaxiaL. (Of aleaf surface) facing the stem. Compare asaxi AL.

ApeNINE. A purine base of DNA, RNA, some nucleotides and their
derivatives.

ADENOHYPOPHYSIS.  See PI TUI TARYGLAND.

ADENOSINE DIPHOSPHATE. See  ADP.

ADENOSINE MONOPHOSPHATE. Sée AW.

ADENOSINE TRIPHOSPHATE. Se¢ ATP.

ADENOVIRUS. One kind of DNA tumour virus of animals. See
VI RUS.

ADENYL CYCLASE (ADENYLATE CYGLASE). A plasma ‘membrane-bound
enzyme converting ,A TPto cyclic AMP (seé aw). Many peptide

hormones and local chemical signals operate through activation of
this  enzyme.

ADH. See ANTIDIURETIC. HORMONE.

ApHESION. Cells of a multicellular animal must be able to recognize
ad abhere to each-other in order to group together as tisues It is
notyetclear how this happensbut |n~rerceLLULAR  JuNCTI ONS
are implicated. Involved in MORPHOGENESIS and muLmiceL-
LULARI TY.

Abirose Tissue. A connective tissue. (1) Brown adipose tissue (brown
fa) comprises cdls whose granular cytoplasm is due to high concentra
tion of cytochromes and whose function appears to be rdeese of hedt
in the neonatal mammal. Distributed around neck and between
scapulae in these and hibernating mammals but not otherwise ex-
tensively in adults. Richly innervated and vascularized. (2) White
adipose tissue is distributed widely in anima bodies, comprising large
cells (fat cells) each with single large fat droplet inside a thin rim of
cytoplasm.  This depot fat is composed largdy of triglyceride AD -
RENALINE, GLUCAGON, GROWTH HORMONE and’acTH all stim-
alate late Telease of tafty acids and lycerol Via activalion Of intrinsic
hpases proEaEly Vvia cyclic (seé AVP, SECOND MESSENGER) .
Its nerve supply is less than thaI of brown adipose tisue.

ADP (ADENOSINE pirrosprHaTe). A nucleoside diphosphate found uni-
vesdly indde cels.  Phosphorylated to  ATP during  energy-yielding
_ catabolic reactions and produced in turn when ATP itself is hy-
"“drolysed.

ADRENAL GLAND (SUPRARENAL G., EPINEPHRIC G.). Endocrine gland of
most tefrgpod vertebrates lying pared on dther dde of themid-ling
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one aop exch kidney. Each is a composte of an outer cortex derived
from coelomic mesoderm, making up the bulk of the gland, and an
inner - medulla derived from neurd crest cedls of the ectodem. Rardy
found as a composte gland in fish. Cortex comprises three zones the
outermost secreting aldosterone which promotes water retention by
kidneys by “increesng rend pofassum excretion and sodium  retention;
the middle zone secretesgggﬁsgl and other glucocorticoids under
ACTH control and enhahcing GLUCONEOGENESIS; the innérmost
zone secrff%ﬁﬁmww The medulla comprises
chromazﬁn cells, effectively postganglionic sympathetic nerve cells that
‘have lost their axons and secrete adrenaline (epinephrine) and a little
noradrenaline (norepinephrine) into the large surrounding blood-filled
snuss. Thee mimic effects of the sympaheic nevous sysem  (see
AUTONOMIC NERVOUSSYSTEM), eleasebeingunderhypothalamic
control via the splanchnic nerve. They promote liver and muscle
glycogenolysis viacyclic AMP (see Avw), lipolysisin’ ab IPOSE
missug, Vvasodilation in skeletal and heart muscle and brain, and
vasocondtriction in skin and gut. They rdax bronchi and bronchioles
and increase rate and power of heat beat, raisng blood pressure. All
adrenal hormones are known as ‘stress’ hormones, those of the
cortex responding to interna  physiologicdl  dress such as  low  blood
temperature or volume, while medullary hormones are released in
response to stress situations (often auditory or visual) outside the
body. See L-DOPA.

AorenaLine. (IN USA, erinertrine.)  Hormone derivative of amino
acid tyrosine secreted by chromaffin cells of ADRena. Gano and
to a lesser extent by sympahetic nerve endings.

Aprenercic. Of @ motor nerve fibre Secreting at its end noradrenaline
(norepinephrine) or, less commonly, adrenaline. Characteristic of
postganglionic sympathetic nerve endings. Compare C H @ L1 NE R G I C.

ADRENQCORTICOTROPIC HORMONE (ACTH). See ACTH, ADRENAL
GL AND.

AbvenTiTious. Arising in an abnormal position; of roots, developing
from part of the plant other than roots (e.g. from stem or leaf
cuting); of buds devdloping from pat of the plat other than a ledf
axil (e.g. fromaroot).

Aeciospore. Binucleate spore of rust fungi produced in a cup-shaped
dructure, the aecium (pl. aecia).

Aerencryma. Secondary spongy tissue of some aquatic plants, with
intercellular air spaces formed by the activity of a core cambium
or phellogen. May develop in a lesser way from the lenticels of
land plants such as willow (Salix), and poplar (Populus) if partialy
submerged. Seems to function mainly in aflotation capacity rather
than a a regpiraory ad.
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Aerosic. Requiring free (gaseous or dissolved) oxygen. In most cases
the oxygen. is utilized in aerobic respiration, but a few enzymes
(oxygenases) insrt  oxygen aoms directly into organic Substrates. See
RESPI RATI ON.

AEROBICRESPIRATION.  See AEROBIC, RESPIRATION.

AESTIVATION. (Bot.) Arrangement of parts in a flower-bud. (Zool.)
D ORMAN Cvduring summer or dry season as e.g., inlungfish (dip-
noans);-See  HI BERNATI ON.

AetHeLium. A sessile, rounded or pillow-shaped fruitification formed
by a massing of the whole plasmodium in the Myxomycota.

ArrerenT. Leading towards, as of arteries leading to vertebrate gills
o of neve fibres (sensory) conducting an input towads the centrd
niervous system: Opposite of EFFERENT,

A-Forv  HELIX. Less common right-handed double helical form of
DNA (compare s-rorv and z-rorv Hewices), and; under some
conditions, the mogt oable form of doublestranded DNA.

AFTer-RIPENING. DOrmancy exhibited by certain seeds (e.g. hawthorn,
aple) which, dthough embryo is eppaently fully developed, will not
germinate immediately seed is formed. Even when removed from
seed coat and provided with favourable conditions, the embryo has
to undergo cetan chemicd and physicd changes before it can  grow.
Possibly associated with delay in production of required growth
substances, or with gradual breakdown of growth inhibitors. See
* DORMANT.

AGAMOSPECIES. See  SPECI ES.

Acamospermy. ANy plant apovxis in which embryos and seeds
are. formed but without prior sexual fusion. Excludes vegetative
reproduction (vegetative apomixis). Occurs widely in higher plants,
both ferns and flowering plants. Unknown in gymnophytes. See
PSEUDOGAMY.

Acamospory. Asexual formation of an embryo and the* subsequent
devdopment of a seed.

Acar. Mucilage obtained from cell walls of certain red algae. Mixture
of polysaccharides, some sulphated, forming gel with water and
mdting a a higher temperature than that a which it wolidifies Used
& a lidifying base for culture media in microbiology.

Acarost. Polysaccharide used as gel in dolumn chromatography and
inelectrophoresis.See  soUTHERN  BLOT  TECHNI QUE.

AGEING (SENESCENCE). Progressive deterioration in function of cells,
tissues, organs, eic, relaed to the period of time snce that function
commenced. By dividing indefinitdly, bacteria and many  protozoans
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avoid ageing; higher plants often seem capable of unlimited vegetative
propagation. Regeneration-and renewal in many simple invertebrates
seem to permit escape from Senescence. GERM LI NBS O sexual
metazoa are potentially immortal (see verswany) . Expressed as
disintegration of somatic tissue, ageing may be due to gradual ac-
cumulation of somatic mutations or to late expression of genes not
subject to strong selection. Some evidence suggests 10ss of ona
METHYLATION may be involved. In the population context, it may be
due to inbreeding or to some other factor reducing genetic variaion.

AccLuTinaTion.  Sticking together or clumping; as of bacteria (an
effect of antibodies), or through mismatch of acaLumi nocENs  of
red blood cells and plasma acaLurinins in blood transfusions. See
LECTI N.

AGGLUTININS (ISOANTIBODIES), Plasma and cell-surface proteins that
, by interacting with AGGLUTINOGENS (antigens) on foreign cels can
caue cdl cumping (AGGLUTINATION). Commonly LECTINS.

AccLuTinocen. Proteins acting as ceil-surface antigens of red blood
Cellsand interecting with A GG L UT I NI n~ S tocausered cell cumping
and posshle -blockage of blood vessds Gendticaly determined, and
thebasisof sLoob- Groups.

AGGREGATE rruit. Fruit which develops from several separate carpels
of a dnge flower (eg magnolia rasphery, strawbery).

AcnatHa. Class of Subphylum Vertebrata (sometimes also a super-
class, other vertebrates forming Superclass Gnathostomata). Modern
forms (cyclostomes) include lampreys (Subclass Monorhina) and
hagfishes  (Subclass  Diplorhing), but  fossl  forms included — anaspids,
osteostracans and heterostracans. Jawless vertebrates. Buccal cham-
ber ats a muscular pump sucking water in, saving  for-filter-feeding
in lamprey lavee & well as ventilaing gills —-an advance over ciliary
mechanisms. Paired appendages ailmost unknown. Earliest forms
(heterodracans)  gppear  in the late  Cambrian.

AconisTic BeHaviour. Intraspecific behaviour normally interpreted
a dtacking, threstening, submissve or fledng. Actud physicd injury
tends to be rae in mod apparently aggressve encounters.

AcroeacTerium. Bacterial genus noted for crown gall tumour-induc-
ing ability. Oncogenic strains are host to a tumour-inducing (Ti)
pasv 1 D which can be tranamitted between species. A segment (T)
of the Ti plasmid is transmitted to the plant host cell and is the
immediate agent of tumour induction. See ON COGEN E.

ArnreLtan. A complex phycocolloid substance occurring in the cell
wals of some red dgae (Rhodophyta).

AIRBLADDER. See GAS BLADDER,
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AR sacs. (1) Expanded bronchi in abdomen and thorax of birds,
initidly in five pars bt one or more pars fusng to form thin-walled
passive sacs with limited. vascularization. Ramify throughout the
body and within bones. Connected to lung by small tubes whose
relative diameters are probably, crucidly important in  edtablising a
unidirectiond passage of ar from lung to sacs and back to lung. The
avian ventilaion system lacks a tidd rhythm characterisic of mam-
mas.  (2) Expandons of insect trachese into thinwaled diverticulae
whose compression and expansion assist VE NT | LA T 10 N,

Axinete. Vegetative cell which becomes transformed into a thick-
walled, resistant spore. Formed by certain Cyanobacteria and some

dgee (eg. some Chlorophyta).

ALeinisM.  Failure to develop pigment, particularly melanin, in skin,
hair and iris. Resulting albinos light-skinned with white hair and
‘pink' eyes due to reflection from choroid capillaries behind retina In
mammas, including humans, usudly due to homozygous autosoma
recessive gene resulting in failure to produce enzyme tyrosine 3
monooxygenase.

Asumen. Egg-white of birds and some reptiles comprising mostly - -

solution of a.e u mn~ with other proteins and fibres of the glyco-

protein ovomucoid. Contains the dense rope-like craia zA and with
yolk supplies protein and vitamins to embryo, but is also major
source of waer and minerds

Atsumin. Group of several small proteins produced by the liver,
forming up to half of human plasma protein content, with major
reponsihility for trangport of free faty acids for blood viscosty and
0OswoT 1 CcP O TENT IAL If present in low concentration oedema may
reallt, a in kwashiorkor.

ALBUMINOUS  ceuis. Ray and parenchyma cells in gymnophyte
phioem, closdly associaded morphologicaly and  physiologicaly — with
deve cdls

Accvonaria Order of coelenterates within the Class Actinozoa. Sea
pens, soft corals, etc. Have eight pinnate tentacles and eight mes
enteries. Polyps colonial, with continuity of body wall and enteron.
Skeleton, often of cdcareous goicules  within - mesogloea and  occesion-
dly externaly.

Alposterone. HoOrmone of aprenal  cOrtex. See OSMOREGULA-
TI ON.

ALeuroNE crains. Membrane-bound granules of storage protein occur- -
ring in the outemogt cel layer of the endosperm of wheat and other
grans. ;

Aceurone Laver. Metabolically active cells of outer cereal endosperm
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(in contrast to metabolicdly inactive cdls of most of the endosperm)

.. contaning aleurome Qrains, severd hydrolytic enzymes and reserves of
phytin (releasing inorganic phosphate and inositol on digestion by
phytase). During germination, aleurone cells secrete a-amylase into

. the endosperm, initiating its oigestion. Recent work suggests thet the
 synthesis of enzymes by aleurone cells may not, be as specifically
induced by gibberellins from the embryo axis as was once thought,
although these growth substances are certainly implicated in the
control  of endosperm  digetion.

ALeurorLasT. Colourless plastid (leucoplast) storing protein; found
in many seeds, eg. brazil nuts.

Accae. Informal term covering many simple photosynthetic plants,
including prokaryotic forms (cvanceacTERiA, PROCHLORO-
P Hvy 1 a), dthough the mgority are eukaryotic. The dgd plant body
(TH ALL us) may be unicellular or multicellular, filamentous, or flat-
tened and ribbon-like, with relatively complex internal organization
in the higher forms, e.g. some of the brown algae (Phaeophyta).
Algee ae ether aguaic (maine or freshwaer) or of damp Stuations,
such as damp wals rock faces tree trunks, moss hummocks, or soil.

Algd sxud reproduction differs from that of other chlorophyllous
plants; when unicellular, the entire organism may function as a
gange-when multicellular, gametes may be formed in  unicdlular or
multicellular gametangia, each cell- of the latter being fertile and
producing a gamete. These characteristics ‘distinguish algae from
higher  plants-

The formal taxon ‘algae’ has been abandoned in recent classifica-
tions, component groups being conddered Sufficiently  didtinctive to
merit divisional status, dependent upon similaritiesand differences =
between pigments, assimilatory products, flagella, cell  wal chemistry -
and agects of cdl ultrestructure.  Eukaryotic dgee include the follow- -

ing divisions: Bacillatiophyta, Chlorophyta, Charophyta, Eugleno- :
phyta, Chrysophyta, Xanthophyta, Prymnesiophyta, Pyrrophyta
(Dinophyta), Eustigmatophyta, Cryptophyta, Rhohophyta and Phaeo- =
phyta. )

ALGIN. A complex phycocolloid occurring in the cell: walls and inter- )
cellular spaces of brown agae (Phaeophyta), and commercially L
marketed. L

ALIMENTARY CANAL. The gut; a hollow sac with one opening (an ,
enteron) or atube (said to be ‘entire’ since“it opens at both mouth =
and aws) in whose lumen food is digeted, and across whose walls
the digestion products are absorbed. The epithdium lining the lumen
is endodermal in origin, but the bulk of the organ system in higher
formsis mesodermal, and is muscularized and vascularized. There
ae usudly many associged glands. o
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Aukaine prosematase. Broad specificity enzyme, hydrolysing many
phosphoric acid esters with an optimum activity in the basic pH
range. Bresks down pyrophosphate in vertebrate blood plasma, enabl-

ing bone mineralization.

Arkatoips. Group of clinically important basic nitrogenous organic
compounds produced by a few families of dicotyledonous plants eg.
Solonaceae, Papaveraceae; possibly end-products of nitrogen metab-
olism, e.g. atropine, caffeine, cocaine, morphine, nicotine, quinine,
strychnine.

ALKYLATING acent. A substance introducing alkyl groups (e.g. =CH;,

~C,H;, ec) into ether hydrocarbon chans or aomatic rings. Alkyla-

tion of DNA re&due'e‘,lmportant in regul ating transcription. See pna
REPAIR MECHANISMS, DNA METHYLATION:

Accantors. Stalk of endoderm and mesoderm which grows out ven-
trally from the posterior end of embryonic gut in awi ores, expand-
ing in reptiles and birds into a large sac underlying and for much
of its surface attached to the cioron.  May represent precocious
development of ancestral amphibian bladder. One of the three
ExTRAEMBRYON C  MEmBraneS. A richly vascularized organ of
gasous  exchange  within - cleidoic  eggs, dso functioning as a  bladder
to dore embryo's nitrogenous waste. In higher primates and  rodents,
pesds into laer life as the urinary bladder.

ALLELEs (ALLELOMORPHS). Representatives of the same gene
tocus, and as such said to be alleles of (allelomorphic to) one
another, arelational property dependent upon the prior concept of
gene locus. Identicd and non-identicd  dleles occur, being  represented
dngly in haploid cels Classcdly, dleles were ascribed to the same
gene on the basis of two criteria: (i) failure to recombine with one
another at meiosis, asif occupying the same locus, and (ii) failure,
when mutant, to exhibit COMPLEMENTATION when presnt together
in adiploid. Alleles of the same ‘gene differ by muraTiov at one
or more nucleotide sites within the same length of DNA, and back-
mutation from one to another may occur. There may be many dldes

of agene’in apopulation, but normally only two in the same diploid
cell. See MULTIPLE ALLELI SM

ALLELIC compiemenTaTion. INteraction between individually de-
fective mutant alleles of the same gene to give a phenotype more
functional than either could produce by itself. Due to interaction
(hybridization) of protein products. A source of confusion in the
delineation o < STRONS. See COMVPLEMENTATI ON.

ALtetoraTry.  INhibition of one species of plant by chemicas
produced by another plant (eg. by Salvia leucophylla - purple sge).

Auen's Rute. States that the extremities (tail, ears, feet, bill) of
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enoOrnerMI canimastend to berelatively smaller incooler regions
Of aspecies:range. See BERGVANN' S RULE.

‘ALLERGIC reaction. Release of histamine and other mediators of
ANAPHYLAXIS, producing symptoms of asthma, hay fever and
hives. Membrane receptors of mast cells and basophilic leucocytes
bind Ig antibodies which in turn bind antigen (allergen) and trigger
histamine release. Often controllable by antihistamines. Disposition
to dlergic reaction is temed an dlergy.

ActoanTisopy. Antibody introduced into an individual but produced
in a dfferent member of the same gedies

ALtoanTiGen (ISOANTIGEN). Antigen stimulating antibody response in
geneticdly  different members of the same gecies

AuLocrronic. Of species or species populations that are either sympa-
tric & dffeent times of the yexr or othewise have non-overlapping
breeding seasons (e.g. different flowering seasons in anthophytes).
See ALLOPATRY, SYMPATRI C.

AcLocHTHonous. Originating somewhere other than where found.
Actocamy. (Bot.) Cross-fertilization.

ALLOGENEIC (aLLoGENic). With different genetic constitutions.. Often
refers to intraspecific genetic variations. See INFRASPECIFIC
VARI ATI ON.

ALLOGRAFT (HOMOGRAFT). Graft between individuals of the same
secies hut of different genotypes (dlogeneic). See A To &R A F T,
| SOGRAFT, XENOGRAFT.

ALLOGROOMING. Grooming of one individual by another of the same
gecies (@ congpecific).

ALLOMETRY. Study of rdaionships between Sze and shape  Organisms
do not grow isometricdly; rather proportions change as Size changes.
Thus juvenile mammas have relaively large heads, while limb propor-
tions of arthropods alter in successive moults. Summarized by the
exponential equationy = bx?, where y = size of structure at some
. stage, b= a constant for the structure, x = body size at the stage
consdered and a = dlomeric congant (unity for isometric  growth).
The analysis is open to multivariate generalization. See reter o »
CHRONY.

Acoratric. Geographical distribution of different species, or sub-
species or populations within a species, in which they do not occur
together but have mutually exclusive distributions. Populations oc-
cupying different verticd zones in the same geographicd aea may il
be fully allopatric. See ALLOCHRONY, SYMPATRIC.

AtLopoLyproip. Typicaly, a Terrapcop oOrganism derived by
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chromosome.doubling from a hybrid between diploid species whose
chromosomes have diverged 0 much tha little or no syngpsis occurs
between them a meiods, 0 that only bivalents ae fomed (eg. New
World  cottons,  Gosyypium  spp.).  This  clearly  distinguishes  the  term
from AUTOPOLYPLOID, but Some polyploids do not fall readily into ¥
either category. Allopolyploids may back-cross with one or other
diploid paent dock; hence. dlotetraploids, which ae generdly them-
selves fully fertile (since they form bivalents at meiosis), behavein
dfet @& new reproductively isolated species However, if the origind
diploid progenitors were closdly related species or even ecotypes of
the same species, then MULTIVALENTS may arise in meioses, which
then resemble meosss in  typicd atopolyploids. Nevethdess, a a
result of ther grester fertility classicd dlopolyploids have been more
significant. in evolution than have classical autopolyploids. Many
new plant species have arisen this way. Cultivated wheat (Triticum
aestivum) is an allohexaploid, combining doublmg inatriploid hybrid
between an allotetraploid and'a diploid.

AcL-orNone Response. Ability of certain excitable tissues, under
dandardized conditions, to respond to dimuli  of whatever intensity
in just two ways (@ no response (simulus sub-threshold), or (b) a full-
size response (stimulus at or above threshold). acniov rorenmias
of nerve and muscle mémbranes are characterized by all-or-none
behaviour. Where thresholds of different units in a response differ, as
in the many motor fibres of the sciatic nerve, or the various rvor
UNITS of an entire muscle, an increase in stimulus intensity may
bring progressvely more units to respond. In muscle, this conditutes
spatial swmatiow Nerve signals cannot use such amplitude varia-
tions.

Auosteric. Of those molecules (typically proteins) whose three-
dimensional configurations alter in response to their environmental
situation,” no&ally registered by a change in molecule function.
Often the key to regulation of criticd biochemicd pathways —serving
& a feedback monitoring device in cybemnetic circuits both insde and
outside cells (see rearmrr ewnes). At least as significant is
alosteric control of e eeressov by regulatdry proteins.
Among non-enzyme proteins, the haemoglobih molecule is alogeric
under different blood pH vaues, with maked effects upon its oxygen
saturation curve (see sar errect). For' allosteric inhibition and
induced fit of enzymes, see ewne.

ALLOTETRAPLOID. AN arccavrap derived by doubling the set of -
chromosomes resulting from fusion between haploid gametes from '
more orless digantly relaed parentd species In classcd cases, there
iS no meiotic synapsis between the chromosomes of different origin,
and more or less complete fertility is achieved. Far more common in
plants than animals, probably through comparative rarity of vegeta-
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tive habit andlor parthenogenesis in the latter, in which it is difficult
to rule out autopolyploidy as the source See POLYPLOI DY.

ALcotoric. Of closely related sympatric populations, whose dis-
tributions are such that both occupy the same geographical range,

but each occurs in a different habitat within that range.

Accorvee. Genetic. variant within a Locus of a given species popula-
‘tion, such as alelic forms within a BLOOD eroup svsTem OF variants
of heavy chain’” constant regions of anmieooy molecules. See
| DI OTYPE, | SOTYPE.

- ALLozYMES. Formsof an enzymethat" are encoded by different alelic
genes.

ALPHA-ACTININ (a-ACTININ). An accessory protein of* muscle, anchor-
ing actin filaments at the Z-disc and cross-linking adjacent sar-
comeres; a0 cross-links actin in many other cells to contribute to
the cvToskeLETON.

ApHa BLocker. Drug-blocking aprenercic  alpha receptors, pre-
venting activity of the sympathetic neurotransmitter NOR-
ADRENAL | NE.

Acrna HeLix. (Of proteins) a common secondary structure, in which
the chain of amino acids is coiled around its long axis. Not al
proteins adopt this conformation, it depending upon the molecule’s
primary dructure. When adopted there are about 36 amino acids per
turn (corresponding to 054 nm dong the axis), amino acid R-groups
pointing outwards. Hydrogen bonds between successive turns  stebilize
the heix. The &hdix may dtenate with other secondary structures
of the molecule such as P-sheds or ‘random’ sections. See prorein.

ALPHA RECEPTOR. ADRENERG C Mmembrane receptor site binding nor-
apbrenaLi NE TN preference to  aprenaLine.  May be excitatory or
inhibitory, depending on the tissue. As with beta receptors, effects
are mediated through an adenylate cyclase molecule adjacent in the
membrane. The commonest receptors on postsynaptic membranes of
postganglionic cells of sympathetic system. See croui Nerai ¢, AuTO-
NOM C NERVOUS SYSTEM ALPHA BLOCKER

AcpHarichness. Number of species present in a small, local, homo-
geneous aea. See DIVERSITY.

ALTErRNATION OF ceneraTions. Either (1) metagenesis, a life cycle ater-
nating between a generation reproducing sexually and another re-
producing asexudly, the two often differing morphologicdly; o (2
the dterndtion within a life cyce of two didinct cytologicd genera
tions, one being haploid and the other diploid. See L+ FEc v ¢ LE

Metageness occurs in a few animds, eg. ¢ ~n 10 &R 1A and paa
sitic flatworms, where both generations are normally diploid. The
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alternation of distinct cytological generations is clearest in plants
such as ferns and some algae, where the two generations (game-
tophyte and sporophyte) are independent and either identical in
Jpearance  (dternation  of  isomorphic  generations) or quite  dissimilar
(dternation  of  heteromorphic  generations). In mosses  and  liverworts
the dominant (vegetative) plant is the gametophyte while the
sporophyte  (the capsule) is more or less nutritionally dependent on the
gametophyte. In flowering plants, the male (micro-) and femae
(macro-) gametophytes are reduced to microscopic proportions, the
male gametophyte being shed as the pollen grain and the female
gametophyte (embryo sac) being retained on the sporophyte in the
ovule. A clearcut dternation of physcaly didinct plants is avoided
hee, dthough dternating cytologicd phases ae  dill  discernible.  In
vascular  plants  generdly, the sporophyte generation is the vegeaive
plant itsdf, be it a fern, heb, shrub or tree

ALTrIcIAL. Animals born naked, blind and immobile (e.g. rat -and
mouse pups, many young birds). See ni bl coLous.

Actruism. Behaviour benefiting another individual at the expense -of
the agent. Widespread and apparently a odds with Dawinian theory,
which predicts that any gengtic component of such behaviour should
be selected against. Theories of altruism in biology tend to be
concerned  with cos-benefit andyss a dictated by the logic of naurd
selection. One component of Darwinian s vess May be the care a
paent bestows upon its offspring, dthough this is not usudly con-
sidered atruism, nam LTon' s rue indicates the scope for evolu-
tionary spread of genetic determinants of altruistic character traits,
compatibly with Darwinian theory, and explains the evolution of
paentd cae, while showing that reciprocal altruism can evolve even
in the absence of relatedness between participants (e.g. members of
different gpecies). M v T i Cec L Utari Ty my afford opportunities
for sarifice of somaic cdls (eg. leucocytes) for a gendlicaly related
germ line harbouring the potentially immortal wntS & SELEC »
TION. See ARVSRACE.

Awveorus. (1) Minute air-filled sac, grouped together as alveolar
sacs to form the termini of bronchioles in vertebrate lungs. Their thin
walls are composed of squamous epithelial and surfactant-producing
cdls. A rich cepillay network attached to the aveoli supplies blood
for gaseous exchenge across the huge totd dvedar suface A surfact-
at  (lecithin) layer reduces surface tenson, keeping dveoli open from
birth onwards,.and provides an aqueous medium to dissolve gases. =
Macrophages in the alveolar walls remove dust and debris. (2) -
Expanded sac of secretory epithelium forming internal termini of
ducts of many glands, e.g. mammary glands. (3) Bony sockets into
which tegh fit in mandibles and maxillae of jawed vertebrates lying
in the alveolar processes of the jaws (4) An dongated chamber on the
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cell wall of some diatoms (Bacillariophyta) from the central axisto
the margin, and opening to the insde of the cdl wal.

AMACRINE cee One of three classes of neurone in mid-layer of
vertebrate retina Conducts signds laterdly  without firing  action  po-
tentials.

AmasTIGOMYCOTA: Division of fungi that lack a motile stage and are
not usually adapted to aquatic habitats. Includes Subdivisions
ZYGOMYCOTI NA, ASCOMYCOTI NA, BASIDIOMYCOTINA and

DEUTEROMYCOTINA.

Ameer mutaTion. One of three mRNA cobons not recognized by
trander RN As commonly present in cels and bringing about norma
polypeptide chain termination. Its triplet base sequence is UAG.
Any mutation producing this sequence within a reading frame results
in termination of the transLation process and release of in-
complete polypeptide. Missense or stop mutation. See oC HRe and
OPALMUTATI ONS, GENETI CCODE.

AMENSALISM. Interaction in which one animal is harmed and the
other unaffected. See svwei osi s. o

Ames Test. Test assessing mutagenic potential of chemicals. Strains
of the bacterium Salmonella typhimurium having qualities such as
permeebility to chemicds, inability to repar DNA damage or ahility
to convet D N:A damage into heriteble mutations, are made AuxoTRrO-
PH Cc for histidine. After mixing with potential mutagen prior to
plating, incresse in norma (PROTOTROPHIC) cColonies indicates muta
genicity. h B

AmeTasoLa. Primitively wingless insects (apterveora).

Amino acio. Amphoteric organic compounds of genera structual
formula

H
g) —'(It—cng (where R may be one of 20 aomic groupings)

occurring  fredy within - organisms, and  polymerized to form  dipeptides,
oligopeptides and  polypeptides.  Amino  acids  differ in  their  R-groups
and the amino acid sequence in a protein molecul e determines not
only itscharge sequence but:also its configuration in  solution. Rela-
tive molecular meses of theécommon forms vay from 75 (glycing) to
204 (tryptophan). Only three commonly contain sulphurous R-
groups. methioning, cydeine and cydine (formed from two  oxidized
cysteines, providing ‘sulphur bridges). During PR O TE 1 NS YNT HES | §
the carboxy- and amino-terminal ends of adjacent amino acids con-
dense to form peptide *bonds, leaving only the N-terminal and C-
temind ends of the protein and some. R-groups ionizable. About 20
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amino acid radicals occur commonly in proteins, encoded by the
cenetl ¢ cooe. Their modification after attachment to a transfer
RNA  molecule may result in rae nonencoded amino ecids occurring
in proteins. Some amino acids (eg. ornithing) never occur in  proteins.
Most naturally-occurring-~ amino acids except proline have' afree
carboxyl and a free amino group on the a-¢arbon atom (alpha amino
acids). Essential amino acids are required by an organism from its
evironment, due to inability to synthesze them from precursors (see
vitam ns, Which they are not); there are about 10'such for humans.

AMIngis, See  ABERRANT  CHROMOSOME ~ BEHAVIOUR (2).

AmmocoeTe. Filter-feeding larva of lamprey, capable of attaining
lengths of over 10 cm if conditions for metamorphosis do not prevail.

AmmoniricaTioN. Decomposition of amino acids and other nitrogen-
ous organic compounds; results in production of ammonia (NH,)
and ammonium ions (NH,+), Bacteria involved are ammonifying
bacteria. See N TROGEN CYCLE.

Ammvonites. Group Of extinct cephalopod’ molluscs (Subclass Am-
monoidea, Order Ammonitida) dominating the'Mesozoic cephalopod
fauna. Had coiled shells, with protoconch (cal careous chamber) at
oigin of the shel pird. Of grest dratigraphic vaue.

AMMoONoTELIC. (Of animals) whose principa nitrogenous excretory
material is anmonia. Characterizes aguatic, especialy freshwater,
forms. See UREOTELIC, URICOTELIC.

Awmnion.  Fluid-filled sac in which awiore embryo develops. An
EXTRA- EMBRYONI ¢ MEMBRANE (Fig. 16) formed in reptiles,
birds and some mammas by extraembryonic ectodermi ad mesoderm
growing up and over embryo, the (amniotic) folds overarching and
fusng to form the amnion surrounding the embryo, and the cHORION

.surrounding the amnion, ALLANTOIS and vak SAC. The amnion
usualy expands to meet the chorion. In humans and many othe mam-
:mals the amnion originates by rolling up of some of the cells of the
INNER CELL wmss during GASTRULATION, Amniotic fluid
(amounting to about one dm? at birth in humans) is circulated in
placentd mammas by foetd swalowing, enabling wades to pass to
the placenta for removel. Provides a buffering cushion agang mech-
anicd damage, helps debilize temperature and dilate the cervix during
sbirth. In amniocentesis, amniotic fluid containing cells from the
fodtus is withdravn surgicdly for signs of abnorma  development.

Amniote. Reptile, bird or mammal. Distinguished from anamniotes
bypresnce  of EXTRAEMBRYONIC MEMBRANES in  development.

AmnioTic ece. EQQ type characteristic of reptiles, birds and proTO-
tHeR A (much modified in placental mammals). Shell leathery or
cddfied;, asumvev and yolk typically present. EXTRAEMBRYONIC
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MEMBRANES OCCUr within it during development. See cEpac
EGG

Avoesa. Genus of sarcodine protozoans. Single-celled animals of
irregular and protean shape, moving and feeding by use of P SE u D 0 -
pop jA.  Somedime mould cells are also loosely termed ‘ amoebag’,

, While any ce.L Locoworion resembling an amoeba's is termed
‘amoeboid'.

AmoesocyTe. Cell (haemocyte) capable of active amoeboid locomo-
tion found in blood and other body fluids of invertebrates; in
sponges, an amoeboid cell type implicated in mobilization of food
from the feeding co av o ¢ v tes and its conveyancing to non-feed
ing cdls in asence of true vescular system | ’

+ Amoesoin. Describing cells resembling those of the genus avoesa.

AmMP. Adenosine monophosphate. Nucleotidc component of DNA and
RNA (in deoxyribosyl and ribosyl forms respectively), and hydrolytic
product of AD P and AT P. Converted to cycic A M P (cA M P) by
ADENYLATE CYCLASE, intracellular concentrations of cAMP rising
rapidly in response to extracellular (esp. hormonal) signals and
fdling rapidy due to activity of intracdlular phosphodiesterase  Its
level dictates rates of many biochemical pathways, depending upon
cell type. See CASCADE, SECOND MESSENGER G PROTEIN,  GTP.

AmpHiBIA. Class of tetrapod vertebrate, its first fossil representatives
being Devonian ichthyostegids and its probable ancestors rhipidis-
tian crossopterygian fishes. A paLyprvieric origin has not been
ruled out. Many early forms had scaly skins, almost entirely lost in
the one modern Subclass (Lissamphibia) of three orders: Apoda,
legless ceecilians,  Urodda, sdamanders and newts, Anura,  toads and
frogs. Compared with their mainly aquatic ancestors, the more ter-
redridized amphibians have  vertebrae  with larger, more  aticulating
neural arches and larger intercentra (See vertesraL coLumy) ;
greater freedom of the rectoral @ roLe from the skull, allowing
some lateral head movement; retvi ¢ @ roLe composed of three
pared bones (pubis, ischium and ilium) with some fuson to form the
rigid puBl ¢ sy wrvy s s; eardrums (homology with part of the
spiracular gill pouch of fish) and a single middle ear ossicle, the
columella, homologous with the hyomendibular bone of fish. Fetilizar
tion is intend or extend (but intromittant organs are lacking). Mogt
rédun to water to lay anamniote eggs dthough some ae  viviparous.
The <in is glandular for gessous exchange. Moden forms  specidized
and not representative of the  Carboniferous amphibian  radiation.

AwvericrieraL. (Bot.) Type of vascular arrangement where phloem
surrounds  the  xylem. Compge A M PH P HL 0 | C

AMPHIDIPLOID. See ALLOTETRAPLOID.
AmpHimixis. Normal sexual reproduction, involving meiosis and
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fuson of haploid nudei, usualy borme by gamees. See AU T o m ix 15,
APOMIXIS, PARTHENOGENESIS.

AMPHINEURAMNHOOrCTéass aff moLLusca, including the chitons.
Maine, mogly on rock surfaces head reduced and lacking eyes and s
tentacles, martle dl round head and foot; commonly eight cacareous o
shell plates over visceral hump; nervous system primitive, lacking e
definite ganglia.

Ampionys. Llanoebbess (Subphylum cEpHALOCHORDATA). Widdy
distributed marine filter-feeding burrowers up to 5 cm long. Two P |
genera (Branchiostoma, Asymmetron). Giant larva resulting from b
prolonged pelagic life once given separate genus (Amphioxides) and T
develops premature gonads, providing support for the evolutionary
origin of vertebratesby P R 0 cE N ES Is.

AmpHipHb0idB@AL.Typpof of asmstalaar sraggament whesee phibemiss on
both sides of the xylem. Compare Aweti criBRAL.

AmpbopaODiderotf , CCossiaceaShldothass NV baustteaz)) . ILawk car-
‘apace; body laterally flattened. Marine and freshwater forms; about.

3600 gecies Vey important defritus feeders and  scavengers  Includes
gammarids.

AwmpisTYLic. Method of upper jaw suspension in a few sharks, in
which there is support for the jaw both from the hyomandlbular ad
thebraincase. See autostyLic,  HyosTvLIC.

_—l

AwvpuLLa. (O MeEeat)r) see WESTIBULAR  APPARATUS.

AMYGDALA (AMYGDALOID BopiEs O NucLEl). Basal ganglia of the
subcortical region of the most ancient part of the vertebrate cere-
BRA L HEM IS PHE R Es, gaheing olfactory and visoerd . information.
They apear to. be irvolved in the generation of emotions. Remova.
in humans incressss sexud  activity.

AmvLases (DIASTASES), Group of enzymes hydrolysing starches or
glycogen vaioudy to dextrins mdtoe andlor glucose  aamylae (in
sdiva and pancredtic juice) yidds mdtose and glucose f-amylase (in
malt) yields maltose alone. Present in germinating cereal seeds (see
ALEURONE LAver), Where only a-anylase can digest intact starch
grains, and produced by some  microorganisms.

AmyAmyLOPECTIN| gHighllpr dorehetheghgbpbzsatenallecoomppoeett af the
plant storage carbohydrate star ¢ v Consists of homopolymer of

of1,4]-linked glucose units, with of1,6]-linked branches every 307or S0
glucoseradicals. Likec L v ¢ ocen it givesared-violet colour with
iodine/KI solutions. See avy L A ses.

AmviorLast. Colourless plastid (leucoplast) storing starck; e.g.
found in cotyledons, endosperm and storage organs such as potato
tubers.
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Amy Lose. Straight-chain polysaccharide component of S 1 ArcH:
Comprises af1,4)-linked glucose units. Forms hydrated micelles in
water, giving the impression of solubility. Gives a blue colour with
iodine/KI solutions. Hydrolysed by A m v L A se s to matose andlor glu-
o0

ANABOLISM. Enzymatic synthesis (build-up) of more complex mol-
eclles from more smple ones.  Anabolic  processes include  multi-stege
photosynthesis, nucleic acid, protein and polysaccharide syntheses.
ATP or an equivalent needs to be available and utilized for the B
reaction(s) to proceed. See catABOLISM  GROWTH  HORMONE, =
METABOLI SM

ANADROMOUS. Animals (e.g. lampreys, salmon) which must ascend
rivers and streams from the sea in order to breed. See oswo -
REGULATI ON.

Anaerosic. (Of organisms) ability to live anoxically i.e. in the absence
of free (gaseous or disolved) oxygen. (Of processes) occurring in  the
aence of such oxygen.  Anaerobic respiration is the enzyme-mediated
process by which cdls (or organisms) liberate energy by oxidation of
substances but without involving molecular oxygen. This involves
less complete oxidation of substrates, with less energy relessed per g
of subsrate used, enabling anaerobes to exploit environments unavail-
able to obligate aerobes. Facultative anaerobes can switch metab-
olisn from aerohic to anaerobic under anoxic conditions & required
of may internd paastes of animds some yeads and other micro-
organisms.  avcaysis IS anaerobic  but  may  require  aerobic  removd
of its products to proceed. Relatively anoxic environmentsinclude
animal intestines, rumens, gaps between teeth, sewage treatment
plants, polluted water, pond mud, some estuarine sediments and
infected wounds. See OxYGEN DEBT, RESPIRATION.

Anacenesis. (1) Process by, which characters change during evolution
, within speci es, Y NATURAL SELECTION OF GENETIC DRIFT-(2)-
Any non-branching speciation in which species or|g|nate aong a
sngle line of descent yet only one species represents the lineage after
any speciation event (contrat CL A b o 6 E N Es 1s). Gradud anagenetic
speciation is not possible within the biological species concept, for
reproductive isolation is never completed between ancestral and
descendant species. ¢ L A b1 ST 1 C S excludes anagenetic peciation by
definition, but the term is retained in the context of characters. See
SPEAES

AnaLocous. A structure present in one evolutionary lineage is said to
be analogous to a structure, often performing a similar function,
within the same or another evolutionary lineage if their phyletic
andlor  developmentd  origins  were independent  of one another; ie if
there iS Ho M p L a sy. Tendrils of pess and vines and eyes of squids
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and vertdbrates are pairs of andogous gructures See CON VE R G -
ENCE, HOMOLOGY, PARALLEL EVOLUTION,

ANAMNIOTE. (Of vertebrates) more primitive than the awuore grade.
Includes agnathans, dl fish, and amphibians.

ANANDROUS. (Of flowers) lacking stamens

AnarHase. Stage of mitosis and meiosis during which either bivalents
(meiosis 1) or sister chromatids (mitosis, meiosis I1) separate and
move to opposite poles of the cell. See SPinpLE.

AnarHviaxis. A type of hypersensitivity to antigen (alergen) in
_which IgE antibodies attach to mast cells and basophils. May result
in circulatory shock and asphyxia See ALLERGIC REACTION. @ - °

Anatrorous. (Of ovule) inverted through 180°, micropyle pointing
towardsplacenta.Compare OR THOTROPOUS, CAMPYLOTROPOUS.

ANDRODIOECIOUS. Havi ng male and hermaphrodite flowers on separ-
ate plants. Compare ANDROMONOECIOUS.

Anproecium. A collective term referring to the stamens of a flower.
Compare  GYNCECI UM

Anbrocen. Term denoting any substance with male sex hormone
afivity in  vertebrates, but typicdly dteroids produced by vertebrate
tedis and to a much lessr extent by adrend cortex. See tests 1 ER -
ONE.

ANDROMONOECIOUS. Having male and hermaphrodite flowers on the
sameplant.Compare ANDRODIOECIOUS.

AnemorHiLy. The pollination of flowers by the wind. Compare gNTO- 2‘5{‘

MOPHI LY.

AneupLoip (HETEROPLOID). Of nuclei, cells or organisms having more or
less than an integral multiple of the typical haploid chromosome
number. See EUPLOID, MONOSOMY, TRISOMY; NULLISOMY.

ANGIosPERM. Literally, a seed borne in avessel (carpel); thus one of a
‘oroup of plants (the flowering plants whose seeds ae borne within a
mature ovary (fruit). See antHoeHvTa,  Which replaces An-
giospermae.

AncioTensins. Angiotensin [ is a decapeptide produced by action of
kidney enzyme, renin, on the plasma protein angiotensinogen when
blood pressure drops. It is in tun converted by a plasma enzyme in
the lung to the octapeptide angiotensin ]I, an extremely powerful
vasocondrictor - which raises blood pressure and dso results in - sodium
retention and potassium excretion by kidney. See 0sMOREGULA-
TION.

AngstROM unit (A). Unit of length, 10-1° metres (O.nm); 10-*
microns. Not an S unit.
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ANIMALIA. Animds.  Kingdom containing those eukaryotes combining a
lack of cell wall material with heterotrophic nutrition (although
endosymbiotic photosynthetic .cells may occur in some tissues).
Commonly divided into subklngdoms PrROTOZOA,  PARAZOA and
vetazoa.  Classifications recognizing Kingdom Protista or Kingdom
Protoctita would  exclude protozoans from the Kingdom Animalia. In
#hese systems, Kingdom Animalia includes al heterotrophic
eukaryotes lacking cell wall material and having a blastula stage in
ther  development.

ANIMAL PoLe; Point on surface of an animal egg nearest to nucleus, or
extended to include adjacent region of cel. Often maks one end of a
graded distribution of cytoplasmic substances. See roLari Tv.

ANisoGamy. Condition in which gametes which-fuse differ in size and/
or motility. In 00GAMY;“gametes differ in both properties. Signifi-
cantly, the spem often contributes the sole centriole for the resuiting
zygote. See FERTILIZATION, ISOGAMY, PARTHENOGENESI S.

ANNELIDA (Annuiata). Soft-bodied, metamerically segmented coelo-
mate worms with, typically, a closed blood system; excretion by
NEPHRI DI A acerd nevous sygem of paired (joined) nerve cords
ventral to the gut, and a brain comprising paired ganglia above the
oesophagus, linked by commissuresto apair below it. Cuticle ¢ol-
lagenous; not chitinoas. Chitin present in ciaetae, which may be
quite long, briglelike and asocigted laterdly  with  fleshy  parapodia
(e.g. ragworms,. Class Polychaeta) or shorter and not housed in
pagpodia (eg. eathworms Class Oligochaeta). Leeches (Class H | R -
uDpi n e ) have 34 sgments confused by surface annulations ¢ L1 TEL -
tum present in both oligochaetes and leeches. Septa between seg-
ments often localy or entirdy los. The codom acts a a hydrostatic
eleton againg  which longitudind and circular  muscle  syncytia  (and
diagond muscles in leeches) contract. Cephdlizetion most  pronounced
in polychaetes (largely marine); eyes and mandibles often well de-
veloped but ollgochaetes lack specialized head structures. Gametes
leve via corLomopucTts. Oligochaetes and leeches ae typicaly
hermaphrodite, polychaetes frequently dioecious.

AnnuaL. Plant completing itslife cycle, from seed germination to seed
production followed by death, within a single season. Compare
BIENNIAL, EPHEMERAL, PERENNIAL. Se¢ DESERT, T-SELECTION.

AnnuaL RING. Annual increment of secondary wood (xylem) in stems
and roots of woody plants of temperate climates. Because of sharp
contrad in Sze between smdl wood dements formed in late summer
and lage dements formed in sing the limits of successve annua
rings appear in a crosssection of dem as a series of concentric lines.

ANNULAR THIckeNING. IN protoxylem, internal thickening of a xylem
vessdl or tracheid wal, in rings a intervas dong its length. Provides
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mechanicd ~ support, permitting  longitudind  dtretching & neighbour-
ing cdls grow.

ANNuLUs. (1) Ring of tissue' surrounding the stalk (stipe) of fruit
bodies of certain Basidiomycotina (e.g. mushrooms); (2) line of -
gecidized cells involved in opening moss capalles and fern  sporangia
to liberate gpores.

Anoestrus. Period between breeding seasons in mammals, when
cesTRouscycLEs — areabsent.  Seé OESTRUS.

ANOPLURA. See SIPHUNCULATA:
moxs. Defidency o absnce of free (gaseous or dissolved) oxygen.

ANTAGONISM. Opposition of two or more processes or systems. (1)
Of organisms, one intefering with or inhibiting growth or presence of
aother; (2) of drugs, hormones, etc, producing opposite  physiologi-
cal effects; (3) of muscles, producing opposite movements so that
contraction of one must be accompanied by relaxation of the other.
The normal way by which muscles regain their relaxed shape after
contraction is by being extended by antegonisic muscle  contraction.
Confrast SYNERG SM

ANTENNA. Paired, preoral, tactile and olfactory sense organs devel op-
ing from second or third embryonic somites of dl athropod classes
other than Onychophora and Arachnida. Usually much jointed and
mobile. In some crustaceanslocomotory or for attachment, a pair of
ANTEN NLES (Cten regaded & antennag) typicdly occurring  on
the segment anterior to that with antennae. ONYCHOPHORA have
par of cylindicd preantennae on fird somite; S Te wa ¢ LE s,

Antenna compLex. Clusters of several hundred chlorophyll molecules
fixed to the thylakoid membranes of chloroplats by proteins in  such
a way a to haves light energy fdling on them, and reaying it to a
special chlorophyll molecule in an associated PHOTO 8Y STem See
PHOTOSYNTHESIS and Fig. 14b.

ANTENNAPEDIA COMPLEX. Conpl ex of ‘HoMOEOTIC and segmentation
loci in Drosophila which, when homozygousy mutant, may result in
converson of antennal pats into leg dructures Intensdy  studied in
contexts of MORPHOGENESIS, and POSITIONAL | NFORMATI ON.
Some loci in the complex ‘appear to be expressed only in specific
embryonic  cowarTMENTS.  See  HOMOEOBOX.

Antennuce. Paired and most, anterior head appendages of crus-
taceans; uniramous, whereas antennae like most appendages in the
class ae hiramous.

Antrer. Terminal portion of a staven, containing pollen in
pollen  sacs.
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AnTHERIDIOPHORE. IN some liverworts, a stalk that bears the an-
theridia.

ANTHERIDIUM. ‘Mal€’ sex organ (gametangium) of fungi, and of plants
other than seed plants (e.g. algae, bryophytes, lycophytes, spheno-

phytes and  pterophytes).
ANTHEROZOID. Synonym oOf sperwatozoi b.
AntHesis. Flowering.

ANTHOCEROTOPSIDA. Hornworts. Class of srvorrvra.  Small,
widdly digtributed group, especidly in tropicd and wam temperae
regions, growing in: moist, shaded habitats. Plant a thin, lobed,
dorsventrd v« a L . u s anchored by rhizoids. Each cdl usudly hes a
single large chloroplast rather than the many small discoid ones
found in cells of other bryophytes and vascular plants; and each
chloroplat possesses a P v o o, dl fedures suggeding dgd d-
finities. Some (e.9. Anuthoceros) contain Cyanobacteria (e.g. Nostoc
p.), supplying fixed nitrogen to ther host plants.

AnTHocvanins. Group of water-soluble, flavonoid pigments (glyco-
ddes) occurring in solution in vecuoles in flowers fruits sems and
leaves. Change colour, depending on acidity of solution. Responsble
for mogt red, purple and blue colours of plants especidly in flowers
contribute to autumn (fall) colouring of leaves and tint of young
shoots and buds in spring. Colours may be modified by other
pigments, eg. yellow flavonoids.

,é-ﬂ%ﬂumopuvm Flowering plants (formerly Angiospermae). Division of

! plant kingdom. Seed plants -whose ovules are enclosed in a carpel,
and with seeds bome within fruits.  Vegetdively diverse  characterized
by ¢ o w = pollination bascaly by insects, but other modes (eg.
memrrly) have evolved in a number of lines. Gametophytes
much reduced; mae gametophyte, initisted- by pollen gran (micro-
spore), comprising two non-motile gamete nuclei and a tube cell
nucleus each associated with alittle cytoplasm in the pollen tube;
female gametophyte developing entirely within wall of megaspore
which at maturity isalarge cell containing eight nuclei, theews = 0
sac. Characteristic oousLe FERTILI ZATI ON.

Two classes: Monocotyledonae (monocots, about 65 000 spp.), with
flover pats usudly in thress leaf vendtion usudly padld, primay
vacular  bundles in the sem scattered, true secondary growth absent,
and just a single cotyledon present; Dicotyledonae (dicots, about
170 000 spp), with flower pats usudly in fours or fives, lesf venaion
usudly net-like, primay vaescular bundles in the sem forming a ring,
often with true secondary growth and vascular cambium, and two
cotyledons  present.

ANTHOZOA. See ACTINOZOA.
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AnTHROPOID APes. Members of Family Pongidae (Order PRI MATES) .
Include orangutan, chimpanzee and gorilla. Common ancestor of
pongids and hominids (‘men’) probably Miocene in age. Gibbons
(Family Hylobatidae) are in same suborder (Anthropoidea) as ‘great
apes’ (pongids) and occasionally included in the term ‘anthropoid
€. Much ae andomy dems from a brachiding mode of progres
sion. Fundamentally quadrupedal; tendency to bipedal gait limited.
Makedy prognathous, with diastemas. All ae Old World forms.

AnTHropoibea.  Suborder of erwres.  Three livi ng superfamili&e:
Ceboidea (New World monkeys); Cercopithecoidea (Old  World  mon-
keys); Hominoidea (gibbons, great apes and man). Eyes large and
towards front of face; brain expansion associated with relative ex-
pansions of frontal, parietal and occipital bones of skull; great
manual dexterity.

AnTiauxiNs. Chemicals which can prevent the action of axns in
plants, eg. 2,6-dichlorophenoxyacetic &id, 2,3,5-triiodobenzoic add.

AnTIBIOTIC  RESISTANCE  ELement. Genetic  element, composed of
DNA and often borne on a wawrcsan, conferring bacterial
resistance to an antibiotic. Often with insermov seqences  at
either end, when capable of moving between rasv 1 o, viral and
bacterial DNA and selecting insertion sites, sometimes turning off
expresson of genes it inserts into or next to. Able to spread rapidly
across species and other taxonomic boundaries, making design of
new antibiotic drugs even more urgent. Many common pathogenic
bacterid drans ae now ressgat to some of the best-known drugs.
Non-homologous recombination between plasmids can giveriseto
multipleresstance  plasmids, bacterid  plasmid R1 confering  resstance
to chloramphenicol, kanamycin, streptomycin, sulphonamide and
ampicillin. See PLASMID.

AnTisiotics. Diverse group of generally low molecular mass organic
compounds (in the category of nonessentid  ‘seconday  metabadlites).
Characteristically produced by spore-forming soil microorganisms
during or just prior to sporulation they tend to. inhibit growth of
potential competitors either reversibly (when bacteristatic), or irr-
eversibly (bactericidal), generally by blocking one or more enzyme
reactions in the affected cell. Streptomycin_affects the svntheses of
DNA, RN A and protens and dters the cdl membrane and respiratory
activity of sendtive cdls  penicillin_prevents cross-linking of glycan
chans of the peptidoglycansof the bacterid cel wals, resuling in wal- .
less or wall-deficient cells; ACTINOMY CINpreventS TRANSCRIPTION;
puromycinsprevent TRANST A T10N; anthracyclinesblock DN Areplica-
t-transcription. _In_most cases these are achieved by the
