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PREFACE TO THE SIXTEENTH EDITION




    Since the publication of the fifteenth edition of Henderson’s Dictionary of Biological Terms new words have entered the biological vocabulary and old ones have acquired new or more precise usages. Progress in genetics, stem-cell biology and biotechnology continues to be rapid, driven by the genome-sequencing programmes, bioinformatics, the use of gene manipulation and advances in experimental cell biology.

    The overall classification of the living world followed in this edition reflects the division of all living things into three domains or superkingdoms – Eukaryotes, Bacteria and Archaea (the latter two making up the prokaryotes). Entries in the body of the dictionary are given for all the main phyla, divisions and classes of plants, fungi, animals, protists and some prokaryotes, with some orders being included for groups such as the insects, birds, mammals and flowering plants. There are also entries under many common names of organisms. The appendices at the back give a fuller outline of the various kingdoms. The formal classifications of the Bacteria and the Archaea are currently undergoing extensive revision to reflect relationships derived from DNA sequence data. Viruses are covered by entries for the main groups and in an appendix. Appendix 8 shows the geological timescale.

    Terms are arranged in strict alphabetical order, disregarding hyphenation and spaces between words, with abbreviations and acronyms included in their appropriate place within the body of the dictionary. Numbers, Greek letters and configurational letters at the beginning of chemical names are ignored for alphabetization purposes. Within an entry, different meanings of a term are numbered and separated by semicolons. The abbreviations (bot.), (zool.), etc. have been used in some cases to indicate more clearly which subject area a definition refers to. Almost all the technical terms that may be used as part of a definition are defined within the dictionary; to avoid complicating the text with excessive cross-referencing, such terms are not generally indicated by (q.v.) within the body of an entry.

    Common suffixes and prefixes derived from Latin and Greek are entered in the body of the dictionary, along with their usual meanings, and Appendix 9 gives the etymological origins of some common word elements.

    I should like to thank the staff at Pearson Education for their help and encouragement throughout the project. Comments concerning errors or omissions in this edition will be greatly appreciated, so that they may be rectified in future reprints or editions.

    Eleanor Lawrence

London, 2015








ABBREVIATIONS




2D, 3D two-dimensional, three-dimensional

a. adjective

adv. adverb

alt. alternative (synonym)

anat. anatomy

appl. applies or applied to

biochem. biochemistry

bioinf. bioinformatics

bot. botany

ca. circa (approximately)

cf. compare

dev. biol. developmental biology

EC Enzyme Commission number (1978)

e.g. for example

esp. especially

et al. and others

etc. and so forth

evol. evolution

genet. genetics

Gk Greek

i.e. that is

immunol. immunology

L. Latin

microbiol. microbiology

mol. biol. molecular biology

mycol. mycology

n. noun

n haploid no. of chromosomes

neurobiol. neurobiology

pert. pertaining to

plu. plural

p.p.m. parts per million

q.v. see

r.n. Enzyme Commission recommended name, where it differs from that used as the headword

sing. singular

sp. species (sing.)

spp. species (plu.)

v. verb

virol. virology

zool. zoology







UNITS AND CONVERSIONS








	Basic SI units





	ampere, A (electric current)


	 





	candela, cd (luminous intensity)


	 





	kelvin, K (temperature)


	 





	kilogram, kg (mass)


	 





	metre, m (length)


	 





	mole, mol (amount of substance)


	 





	second, s (time)


	 













	Some common derived SI units





	joule, J (energy)


	kg m2 s−2






	molar, M (concentration)


	mol dm−3 (mol 1−1)





	newton, N (force)


	kg m s−2






	pascal, Pa (pressure)


	kg m−1 s−2






	volt, V (electrical potential)    


	 





	watt, W (power)


	kg m2 s−3














	
Conversions from SI or metric






	centimetre, cm (10−2 m)


	0.394 inches (in.)





	degree Celsius (centigrade), °C*    


	(9/5) °F





	gram, g (10−3 kg)


	0.035 ounces (oz.)





	hectare, ha (104 m2)


	2.471 acres





	joule, J (kg m2 s−2)


	0.239 calories (cal.)





	kilogram, kg


	2.20 pounds (lb)





	litre, l (dm3)


	1.76 pints (pt)





	metre


	39.37 in.





	millimetre, mm (10−3 m)


	0.039 in.





	tonne (metric ton), t (1 Mg)


	0.984 tons













	Conversions to SI or metric





	acre (4840 sq. yd)


	4046.86 m2






	ångström unit, Å


	10−10 m





	atmosphere, standard, atm (14.72 p.s.i.)   


	101,325 Pa





	bar


	105 Pa





	British thermal unit, Btu


	1.055 kJ





	British thermal unit/hour, Btu h−1



	0.293 W





	bushel, bu


	0.0364 m3






	bushel (US), bu


	0.0352 m3






	calorie, thermochemical


	4.184 J





	cubic foot, cu. ft, ft3



	0.0283 m3






	cubic inch, cu. in., in3



	16.387 cm3






	cubic yard, cu. yd, yd3



	0.7645 m3






	degree Fahrenheit, °F*



	(5/9) °C





	dram (avoirdupois), dr


	1.772 g





	fathom (6 ft)


	1.829 m





	fluid ounce, fl. oz


	28.413 cm3






	foot, ft


	0.3048 m





	gallon, gal


	4.546 dm3






	gallon (US), US gal


	3.785 dm3






	grain, gr


	64.799 mg





	hundredweight, cwt


	50.802 kg





	inch, in.


	25.4 mm





	kilocalorie/h, kcal h−1



	1.163 W





	mile


	1.6093 km





	millibar, mbar


	100 Pa





	millimetre of mercury, mm Hg


	133.32 Pa





	millimetre of water


	9.807 Pa





	ounce (avoirdupois), oz


	0.0283 kg





	pint, pt


	0.568 dm3






	pound (avoirdupois), lb


	0.4536 kg





	square foot, sq. ft, ft2



	0.0929 m2






	square inch, sq. in., in2



	645.16 mm2






	square mile, sq. mile (640 acres)


	2.590 km2






	square yd, sq. yd, yd2



	0.836 m2






	ton (long) (2240 lb)


	1016.05 kg





	yard, yd


	0.9144 m








* To convert temperature in °C to °F, multiply by 9/5 and add 32; to convert °F to °C, subtract 32, then multiply by 5/9.









  
SI PREFIXES




    The following prefixes may be used to construct decimal multiples of units.
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GREEK ALPHABET
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COMMON LATIN AND GREEK NOUN ENDINGS*










	sing.    


	plu.





	-a


	-ae (L.)





	-a


	-ata (Gk)





	-is


	-es (L.)





	-on


	-a (Gk)





	-um


	-a (L.)





	-us


	-i (L.)










* Some familiar exceptions to these rules include genus (sing.), genera (plu.) and opus (sing.), opera (plu.).












A




α- for headwords with prefix α- refer also to alpha or to headword itself.

α (alpha) symbol used to indicate the level of significance in the statistical analysis of experimental data. see also significance.

α+β name given to a class of protein fold or protein domain composed of separate regions of α-helix and β-sheet.

α/β name given to a class of protein fold or protein domain composed of α-helices connected by β-strands.

a- prefix denoting lacking, without. Derived from Gk a, not.

A (1) absorbance q.v.; (2) adenine q.v.; (3) alanine q.v.

Å ångström q.v.

AAV adeno-associated virus q.v.

ab- prefix derived from Gk ab, from.

Ab antibody q.v.

ABA abscisic acid q.v.

abactinal a. situated on the part of the echinoderm body not bearing tube-feet. alt. abambulacral.

A-band dark band seen in longitudinal sections of striated muscle myofibrils, repeating alternately with light bands (I-bands), and representing thick filaments interdigitating with thin filaments at their ends. see Fig. 28 (p. 372).

abapical a. (1) pert. or situated at lower pole; (2) away from the apex.

abaxial a. pert. the surface of any structure that is farthest from, or turned away from, the axis, e.g. the undersurface of a leaf is known as the abaxial surface because during leaf formation it faces away from the shoot tip. cf. adaxial.

abbreviated a. (1) shortened; (2) curtailed.

abcauline a. outwards from, or not close to, the stem.

ABC transporters large superfamily of ATP-dependent proteins, in prokaryotes and eukaryotes, that transport a wide variety of substances across cellular membranes. Examples include the multidrug-resistance proteins that pump hydrophobic drugs out of mammalian cells and the type I secretion systems of bacteria.

abdomen n. (1) in vertebrates, the lower part of the body cavity, containing the digestive organs, reproductive organs, kidneys and liver. In mammals it is separated from the thorax by the diaphragm; (2) in arthropods and certain polychaete worms, the posterior part of the body, behind the head and thoracic regions; (3) in tunicates, the section of the body containing stomach and intestines. a. abdominal.

abdominal histoblast nests see histoblast nests.

abdominal pores single or paired openings leading from coelom to exterior, in certain fishes.

abdominal reflex contraction of abdominal wall muscles when skin over the side of the abdomen is stimulated.

abdominal regions nine regions into which the human abdomen is divided by two horizontal and two vertical imaginary lines, comprising hypochondriac (two regions), lumbar (two), inguinal (two), epigastric, umbilical, hypogastric.

abdominal ribs bony structures occurring in fibrous tissue in abdominal region between skin and muscles in certain reptiles.

abdominal ring one of two openings in the connective tissue sheath of the abdominal muscles, through which passes the spermatic cord in males and the round ligament in females.

abducens n. sixth cranial nerve, supplying the rectus externus muscle of the eyeball.

abduction n. movement away from the median axis. cf. adduction.

abductor n. muscle that draws a limb or part outwards.

abequose n. 3,6-dideoxyhexose sugar found in lipopolysaccharide in outer membrane of some enteric bacteria.

aberrant a. with characteristics not in accordance with type, appl. species, etc.

abhymenial a. on or pert. the side of the gill opposite that of the hymenium in agaric fungi.

abience n. (1) retraction from stimulus; (2) avoiding reaction. a. abient.

abiocoen n. non-living parts of the environment in total.

abiogenesis n. production of living from non-living matter, as in the origin of life. Also sometimes refers to the theory of spontaneous generation, held in the 19th century and before, which stated that microorganisms or higher organisms could arise directly from non-living material.

abiology n. study of non-living things in a biological context.

abioseston n. non-living material floating in the plankton.

abiosis n. apparent suspension of life.

abiotic a. non-living.

abiotic environment that part of an organism’s environment consisting of non-biological factors such as topography, geology, climate and inorganic nutrients.

abjection n. shedding of spores from a spore-bearing organ, usually with some force.

abjunction n. delimitation of fungal spores by septa at the tip of a hypha.

ablactation n. (1) cessation of milk secretion; (2) weaning.

ablation n. destruction or removal of a particular structure, piece of tissue or individual cell.

abomasum n. in ruminants, the fourth chamber of the stomach, into which acid and digestive enzymes are secreted, and in which the final stages of digestion take place.

aboral a. away from, or opposite to, the mouth.

abortion n. (1) premature birth of a fetus, whether spontaneous or deliberately induced, that results in its death. In humans, it is technically the expulsion of a fetus from the time of fertilization up to 3 months gestation; (2) arrest of development of an organ (in plants and animals). v. to abort.

abortive infection virus infection in which no new infectious viral particles are produced.

ABO system the main human blood group system used for matching blood for transfusion. There are four blood groups (A, B, AB and O) which result from the presence or absence of either or both of two antigens (A or B) on the red blood cells and the presence of naturally occurring antibodies against the absent antigen(s) in the serum (e.g. anti-A in B individuals and anti-B in A individuals). This results in agglutination of red blood cells and ‘transfusion shock’ if blood is given to an individual of an incompatible blood group. AB individuals possess A and B antigens and no antibodies and are therefore universal recipients, being able to receive A, B, AB or O blood. O individuals lack either antigen on their red cells and have antibodies against both A and B antigens, and can thus only receive O blood but are universal donors.

abranchiate n. without gills.

abrin n. lectin isolated from Abrus precatorius, specific for D-galactose.

abrupt a. appearing as if broken, or cut off, at extremity, appl. e.g. leaves.

abruptly-acuminate a. having a broad extremity from which a point arises, appl. leaf.

abrupt speciation formation of a species as a result of a sudden change in chromosome number or constitution.

abscise v. (1) to become separated; (2) to fall off, as leaves or fruit.

abscisic acid (ABA) sesquiterpene plant hormone discovered through its promotion of leaf senescence and leaf fall, but whose major functions are in the adaptation of plants to environmental stresses such as drought. It induces stomatal closure and synthesis of proteins that protect against the effects of desiccation. It is also involved in the maintenance of dormancy in seeds and buds.

abscission n. separation of a part from the rest of the plant.

abscission zone region at the base of a leaf, flower, fruit, or other part of the plant. It consists of an abscission layer of weak cells whose breakdown separates the part from the rest of the plant, and a protective layer of corky cells formed over the wound when the part falls.

absenteeism n. practice of certain animals of nesting away from their offspring and visiting them from time to time to provide them with food and a minimum of care.

absolute age age of a rock, fossil or archaeological specimen in years before present (bp).

absolute configuration the designation D- or L-, which denotes the handedness of a structural isomer and is based on the atomic configuration around the asymmetric carbon atom. It applies to molecules that contain a centre of asymmetry and occur in mirror-image structural isomers, e.g. many sugars and amino acids.

absolute refractory period, absolute refractory phase the period after excitation of a neuron or muscle cell during which it will not respond to a repeated stimulus, however strong. This period lasts from the initiation of the action potential until soon after its peak. cf. relative refractory period.

absorbance (A) n. a spectrophotometric measure of the absorption of light at a particular wavelength by a substance in solution. It can be used to determine the concentration of a substance and thus to follow conversion of substrate to product in enzyme reactions. alt. extinction, optical density.

absorption n. (1) uptake of fluid and solutes by living cells and tissues; (2) passage of nutritive material through living cells; (3) of light, when neither reflected nor transmitted by a substance.

absorption spectrum the characteristic plot of wavelength versus intensity of electromagnetic radiation that has been absorbed by a given substance.

absorptive cell see brush-border cell.

abstriction n. detachment of spores or conidia from a fungal hypha by rounding off and constriction of the tip.

abterminal a. going from the end inwards.

abundance n. (1) the total number of individuals of a given species or type present in a given area; (2) of mRNA, the average number of molecules of a particular mRNA per cell.

abyssal a. (1) appl. or pert. the deep sea below 2000 m, the abyssal zone, and to the organisms and material found there; (2) appl. the depths of a lake where light does not penetrate.

abyssobenthic a. pert. or found on the ocean floor in the depths of the ocean, in the abyssal zone.

abyssopelagic a. pert. or inhabiting the ocean depths of the abyssal zone, but floating, not on the ocean floor.

abzyme n. antibody with enzymatic activity.

ACAID anterior chamber-associated immune deviation q.v.

acanaceous a. bearing prickles.

acanthaceous a. bearing thorns or prickles.

acanthella n. larval stage of acanthocephalans.

acanthion n. the most prominent point on the nasal spine.

acanthocarpous a. having fruit covered in spines or prickles.

Acanthocephala, acanthocephalans n., n.plu. phylum of pseudocoelomate animals, commonly called thorny-headed worms. As adults they are intestinal parasites of vertebrates and as larvae have an arthropod host.

acanthocephalous a. with a hooked proboscis.

acanthocladous a. having spiny branches.

acanthocyst n. sac containing lateral or reserve stylets in nemertine worms.

Acanthodii, acanthodians n., n.plu. extinct group of bony fishes, among the earliest jawed vertebrates known, with bony spines projecting in front of their fins and very small, diamond-shaped scales, present from the Silurian to the Permian.

acanthoid a. resembling a spine or prickle.

Acanthomorpha n. large group of bony fishes, including the Acanthopterygii, Paracanthopterygii, Polymixiiformes and the Lampridiformes.

Acanthopterygii, acanthopterygians n., n.plu. large group of bony fishes, including, among many others, perches, mackerel, wrasses, sea basses and dories.

acanthor n. the first larval stage of acanthocephalans.

acanthosis n. thickening of the inner layer of cells of the epidermis.

acanthozooid n. tail part of proscolex of cestodes (tapeworms).

acapnia n. a low level of carbon dioxide in blood.

Acari, Acarina n. very large and varied order of arachnids, commonly called mites and ticks. The adults usually have a rounded body carrying four pairs of legs. Ticks are relatively large and parasitic, living as ectoparasites on mammals and sucking their blood. They are vectors of several serious diseases, including Rocky Mountain spotted fever and tick-borne encephalitis. Mites are smaller, inhabiting both plants and animals, and are common in soil. They include both parasites and non-parasites, and are the vectors of scrub typhus in humans.

acaricide n. chemical compound used to kill ticks and mites (Acarina).

acarocecidium n. plant gall caused by gall mites.

acarology n. study of mites and ticks.

acarophily n. symbiosis of plants and mites.

acarpous a. not fruiting.

acaryote, acaryotic see akaryote, akaryotic.

acaudate a. lacking a tail.

acaulescent a. having a shortened stem.

acauline, acaulous a. having no stem or stipe.

accelerator n. muscle or nerve that increases rate of activity.

accepted name the name adopted as the correct name for a taxon.

acceptor n. substance that receives and unites with another substance in a chemical reaction, as in oxidation–reduction processes where the oxygen acceptor is the substance oxidized, the hydrogen acceptor the substance reduced.

acceptor splice region, acceptor splice site the conserved sequence AG|G, comprising the last two nucleotides (AG) at the 3′ end of an intron in a primary RNA transcript (or the corresponding DNA) and the first nucleotide (G) of the next exon. During the RNA splicing reaction, the intron is removed by a final cleavage at this site and the 5′ end of the exon is joined to the 3′ end of the preceding exon. alt. 3′ splice site. cf. donor splice site.

accessorius n. (1) muscle aiding in the action of another; (2) accessory nerve q.v.

accessory bud (1) additional axillary bud; (2) bud formed on a leaf.

accessory cell (1) (bot.) subsidiary cell; (2) in the immune system, macrophages and other non-lymphoid cells which are involved in immune responses.

accessory chromosomes supernumerary chromosomes q.v.

accessory nerve 11th cranial nerve, supplying muscle of soft palate and pharynx and the sternomastoid and trapezius muscles.

accessory pigment photosynthetic pigment that captures light energy and transfers it to chlorophyll a, e.g. chlorophyll b, carotenoids and phycobilins.

accessory pulsatory organs sac-like structures in insects, variously situated, pulsating independently of the heart.

accessory species in plant ecology, a species that is found in a quarter to a half of the area of a stand. cf. accidental species.

accidental species in plant ecology, a species that is found in less than a quarter of a stand. cf. accessory species.

accipiters n.plu. hawks, medium-sized birds of prey with rounded wings and long tails, part of the family Accipitridae.

acclimation n. physiological habituation of an organism to a change in a particular environmental factor, for example the onset of winter. cf. acclimatization, adaptation.

acclimatization n. physiological and/or behavioural habituation of an organism to a different climate or environment. cf. acclimation, adaptation.

accommodation n. in the eye, the rapid change in the shape of the lens, and thus in its focal length, that enables the eye to receive clear images of objects at different distances away.

accrescence n. (1) growth through addition of similar tissues; (2) continued growth after flowering. a. accrescent.

accrete a. (1) grown or joined together; (2) formed by accretion.

accretion n. growth by external addition of new matter.

accumbent a. (bot.) reclining, lying against each other; appl. embryo having cotyledons with edges turned towards radicle, as in dicot plants of the family Cruciferae.

accumulator n. plant that accumulates relatively high concentrations of certain chemical elements, such as heavy metals, in its tissues.

ACE angiotensin-converting enzyme q.v.

A cell -cell of islets of Langerhans in the pancreas, which secretes the hormone glucagon.

acellular a. not divided into cells.

acellular slime moulds plasmodial slime moulds q.v.

acelomate acoelomate q.v.

acelous acoelous q.v.

acentric a. appl. chromosome or chromosome fragment lacking a centromere and which therefore does not segregate correctly at mitosis or meiosis.

acentrous a. with no vertebral centra, but with a persistent notochord, as in some fishes.

acephalocyst n. hydatid stage of some tapeworms.

acephalous a. having no structure comparable to a head, appl. some molluscs, appl. larvae of certain Diptera, (bot.) appl. ovary without terminal stigma.

Acerales Sapindales q.v.

acerate a. (1) needle-shaped; (2) pointed at one end.

acerose a. narrow and slender, with sharp point, as leaf of pine.

acerous a. (1) hornless; (2) without antennae; (3) without tentacles.

acervate a. (1) heaped together; (2) clustered.

acervuline a. irregularly heaped together, appl. shape of foraminiferal tests.

acervulus n. small cluster of spore-bearing hyphae. a. acervulate.

Acetabularia genus of large unicellular green algae of which A. mediterranea has been used for experiments in developmental biology.

acetabulum n. (1) cup-shaped socket in pelvic girdle for head of femur, forming the hip joint in tetrapod vertebrates; (2) in insects, thoracic cavity in which leg is inserted; (3) socket of coxa in arachnids; (4) sucker used for attachment to host in flukes, tapeworms and leeches; (5) sucker on arm of cephalopod. a. acetabular.

acetic acid bacteria bacteria (e.g. Acetobacter, Acetomonas) that partially oxidize ethyl alcohol to produce acetic acid, a reaction used in manufacturing vinegar. alt. acetobacters.

acetoacetate n. compound produced in liver which can be used as a source of energy by cells, esp. heart muscle and kidney cells, and is used by the brain instead of glucose during periods of starvation. see also ketone body.

acetobacters acetic acid bacteria q.v.

acetotrophic a. appl. methanogenic bacteria that break down acetate into methane and carbon dioxide.

acetyl chemical group, –COCH3, formed by removal of –OH from acetic acid.

acetylase see acetyltransferase.

acetylation n. addition of an acetyl group to a molecule.

acetylcholine (ACh) n. neurotransmitter secreted by motor neurons that stimulate skeletal muscle, where it acts as an excitatory transmitter, and by certain neurons in the peripheral nervous system and in the brain. It acts as an inhibitory transmitter between the vagus nerve and heart muscle. Neurons secreting acetylcholine are known as cholinergic. It acts at several different types of receptor.

acetylcholine receptor cell-surface protein that binds and is activated by the neurotransmitter acetylcholine. There are two main types, each with several subtypes. The nicotinic receptor (nAChR) is an ion channel and is found on the post-synaptic terminals of some neurons and on skeletal muscle at neuromuscular junctions. The muscarinic acetylcholine receptor (mAChR) is a G-protein-coupled receptor and is mainly present on neurons, heart muscle and in the gastrointestinal tract.

acetylcholinesterase (AChE) cholinesterase q.v.

acetyl-CoA pathway pathway of autotrophic carbon dioxide fixation found in obligate anaerobic bacteria such as methanogens and sulfate-reducing bacteria.

acetyl-coenzyme A (acetyl-CoA) acetyl thioester of coenzyme A, produced during the aerobic breakdown of sugars in cells. It is formed in mitochondria from pyruvate and coenzyme A and the acetyl group is subsequently oxidized to CO2 in the tricarboxylic acid cycle. Also formed during the breakdown of some amino acids and esp. in fatty acid oxidation. It is an important carrier of activated acetyl groups in metabolic reactions.

acetylene reduction assay assay for the enzyme nitrogenase, in which acetylene is substituted for its normal substrate N2 and is reduced to ethylene or ethane.
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Fig. 1 N-acetylgalactosamine.



N-acetylgalactosamine (GalNAc) n. acetyl derivative of the amino sugar galactosamine, with the acetyl group carried on the amino nitrogen. It is a common constituent of glycoproteins, certain heteropolysaccharides (e.g. chondroitin) and glycolipids. see Fig. 1.

N-acetylglucosamine (GlcNAc) n. acetyl derivative of the amino sugar glucosamine, with the acetyl group carried on the amino nitrogen. It is a common constituent of glycoproteins, certain heteropolysaccharides (e.g. hyaluronic acid) and glycolipids and is the subunit of the polysaccharide chitin.

N-acetylmuramic acid (NAM) monosaccharide present in the peptidoglycans of bacterial cell walls, comprising N-acetylglucosamine condensed with lactic acid.

N-acetylneuraminic acid (NANA) nine-carbon sugar acid, a component of gangliosides and of the carbohydrate side chains of some glycoproteins. alt. sialic acid.

acetylsalicylic acid aspirin, a compound with analgesic and anti-inflammatory properties, the latter being due to its inhibition of prostaglandin synthesis.

acetyltransferase n. any of a group of enzymes catalysing the transfer of acetyl groups, usually from acetyl-CoA (included in EC 2.3.1). alt. transacetylase.

ACh acetylcholine q.v.

achaetous a. without chaetae.

AChE cholinesterase q.v.

acheilary a. having an undeveloped labellum, as some orchids.

achelate a. without claws or chelae.

achene n. one-seeded, dry, indehiscent fruit formed from one carpel, with the seed usually not fused to the fruit wall.

achiasmate, achiasmatic a. lacking chiasma in meiosis, as some Diptera (e.g. in spermatogenesis in male Drosophila).

Achilles tendon the tendon of the heel, the united strong tendon of the gastrocnemius and solaeus muscles. alt. tendo calcaneus.

achlamydate a. lacking a mantle, as some gastropods.

achlamydeous a. without calyx or corolla. alt. gymnanthous.

achlorophyllous a. lacking chlorophyll.

acholeplasma n. mycoplasma-like microorganism.

achondroplasia n. dominantly inherited form of dwarfism characterized by disturbance of ossification of the long bones of the limbs and of certain facial bones during development.

AChR (1) acetylcholine receptor q.v.; (2) mAChR muscarinic acetylcholine receptor; (3) nAChR nicotinic acetylcholine receptor.

achroglobin n. colourless respiratory pigment found in some molluscs and tunicates.

achroic a. colourless.

achromasie n. emission of chromatin from nucleus.

achromatic a. (1) colourless; (2) appl. threshold, the minimal stimulus inducing sensation of luminosity or brightness.

achromatopsia n. lack of colour vision but not black-and-white vision.

achromatous, achromic a. colourless, unpigmented.

A chromosomes the normal chromosomes of a diploid set, as opposed to the B or supernumerary chromosomes.

acicle n. small needle-like bristle, spine or crystal. alt. acicula. plu. aciculae.

aciculate a. having acicles.

aciculilignosa n. evergreen forest and bush made up of needle-leaved coniferous trees and shrubs.

aciculum n. thick central bristle (chaeta) in tuft of chaetae on parapodia of polychaete worms. plu. acicula.

acid n. substance that releases H+ ions (protons) in solution and thus causes a rise in proton concentration in the solution. Acid solutions have a pH < 7. cf. base.

acidaemia n. abnormally high acidity (low pH) of the blood.

acid-alcohol fast remaining stained with aniline dyes after treatment with acid alcohol.

acid–base balance the correct ratio of acids to bases in blood for maintaining a suitable pH.

acid–base catalysis type of enzymatic catalysis in which a proton is transferred to or from an acid or base at some stage of the catalytic reaction.

acid deposition rain (acid rain) or other form of precipitation, or dry deposition, which contains acids and acid-forming compounds and has a pH < 5.6. It can cause acidification of lakes, with harmful effects on the aquatic flora and fauna, and damage to terrestrial vegetation. Acid deposition is caused mainly by atmospheric sulfur dioxide produced by the burning of coal and other fossil fuels, which is precipitated as sulfuric acid and sulfates, and by nitrogen oxides emitted from fossil-fuel burning and vehicle exhausts, which form nitric acid and nitrogen dioxide.

acid-fast a. remaining stained with aniline dyes on treatment with acid.

acid gland (1) acid-secreting gland of ants, bees and wasps; (2) acid-secreting oxyntic cells of mammalian stomach.

acid hydrolase any of a range of hydrolytic enzymes active at acid pH (around pH 5), found esp. in lysosomes and including proteinases, phosphatases, nucleases, glycosidases, lipases, phospholipases and sulfatases.

acidic a. (1) having the properties of an acid; (2) appl. stains such as eosin that react with basic components of protoplasm such as cytoplasm and collagen.

Acidobacteria n. a phylum of the Bacteria distinguished on DNA sequence criteria, currently containing only three species.

acid peptidases proteolytic enzymes that require relatively acid pH to be active.

acidophile n. (1) plant that grows best on acid soils; (2) microorganism that grows best in acidic (pH < 5) conditions, and can be isolated on acidic media. a. acidophilic, acidophilous.

acidophobic a. unable to tolerate acid conditions.

acidosis n. abnormally high acidity of body tissues and fluids due to failure of normal regulation of acid–base balance.

acid phosphatase enzyme, found esp. in lysosomes, that catalyses the hydrolysis of an orthophosphate monoester to an alcohol and orthophosphate at acid pH. EC 3.1.3.2.

acid precipitation see acid deposition.

acid proteases acid peptidases q.v.

acid rain see acid deposition.

acid shock the biological disruption due to rapid acidification of aquatic ecosystems.

acid tide transient increase in acidity of body fluids that follows the decrease in acidity (alkaline tide) after eating.

aciduria n. condition in which pH of urine is lowered.

aciduric a. tolerating acid conditions.

aciform a. needle-shaped.

acinaciform a. shaped like a sabre or scimitar, appl. leaf.

acinar a. pert. acinus.

acinar cell pancreatic secretory cell, characterized by sac-like terminations.

acinarious a. having globose vesicles, as some algae.

aciniform a. grape- or berry-shaped.

acinus n. (1) cluster of cells forming the inner secretory region of a gland, usually a branched or compound gland. alt. alveolus. plu. acini; (2) (bot.) drupel q.v.

acleidian a. with clavicles vestigial or absent.

acoelomate a. appl. animals not having a true coelom (i.e. sponges, sea anemones and corals, nematodes, rotifers, platyhelminths and nemertean worms). alt. acoelous.

acoelous a. (1) acoelomate q.v.; (2) appl. vertebrae with flattened centra.

acondylous a. without nodes or joints.

acone a. appl. insect compound eye without crystalline or liquid secretion from cone cells.

aconitase n. see aconitic acid. EC 4.2.1.3, r.n. aconitate hydratase.

aconitic acid, aconitate n. six-carbon intermediate (as cis-aconitate) in the tricarboxylic acid cycle, formed from citrate and converted into isocitrate by the enzyme aconitase.

acontium n. thread-like process armed with stinging cells, borne on the mesenteries of some sea anemones. plu. acontia.

acorn worms Enteropneusta q.v.

acotyledonous a. lacking cotyledons.

acoustic a. pert. organs or sense of hearing, appl. e.g. nerve.

acoustico-lateralis system sensory system concerned with movement detection and avoidance of obstacles in fish and amphibians. It consists of vibration-sensitive hair cells located in the ear and/or in the external surface (the lateral line system in fishes), which detect vibrations in the surrounding liquid.

acoustic reflex adjustment of the muscles that regulate the positions of the ossicles in the mammalian ear. It is a protective mechanism against damage by too loud a noise.

ACP acyl carrier protein q.v.

acquired behaviour behaviour brought on by conditioning or learning.

acquired character modification or permanent structural change brought on during the lifetime of an individual by use or disuse of a particular organ, disease, trauma or other environmental influence, and which is not heritable.

acquired immune deficiency syndrome (AIDS) fatal T-cell deficiency disease caused by infection with the human immunodeficiency virus (HIV), a retrovirus, which results in severe depletion of the CD4 class of T lymphocytes and consequent immunodeficiency. The immunodeficient patient is susceptible to infection by opportunistic pathogens (e.g. Candida, Pneumocystis) and to the development of unusual cancers (Kaposi’s sarcoma). HIV is transmitted sexually or by infected blood and blood products, and can be transmitted from mother to child at birth or by breast feeding.

acquired immunity immunity to infection produced by previous exposure to a pathogen or by immunization against it. alt. adaptive immunity. cf. innate immunity, passive immunity.

acral a. pert. extremities.

acrandrous a. having antheridia borne at the tips, appl. bryophytes. n. acrandry.

Acrania n. former name for the group of chordates now known as the cephalochordates, which have a distinct head but lack a skull.

acrania n. congenital absence of all or part of the skull.

Acraniata n. invertebrates q.v.

acranthous a. having the inflorescence borne at the tip of the main stem.

acrasids n.plu. group of eukaryotic microorganisms resembling cellular slime moulds, but thought not to be members of the Mycetozoa. They form multicellular sporangia from a small cluster of amoebae.

Acrididae n. family of grasshoppers (order Orthoptera) with antennae shorter than their bodies, and which includes the locust, Locusta migratoria. alt. short-horned grasshoppers.

acridines n.plu. group of dyes (e.g. acridine orange, acriflavin, ethidium bromide, proflavin) which intercalate into DNA, causing addition or deletion of a single base during DNA replication and producing frameshift mutations.

acroblast n. body in spermatid which gives rise to the acrosome.

acrocarpic, acrocarpous a. bearing fructifications at the tips of main stem or branches.

acrocentric (1) a. appl. chromosome with the centromere nearer one end than the other; (2) n. an acrocentric chromosome.

acrochordal a. appl. a chondrocranial unpaired frontal cartilage in birds.

acrocoracoid n. process at the dorsal end of the coracoid bone in birds.

acrodont a. appl. teeth attached to the summit of a parapet of bone, as in lizards.

acrodromous a. appl. leaf with veins converging at its point.

acrogenous a. increasing in growth at summit or tip.

acromion n. ventral prolongation of the spine of the scapula. a. acromial.

acron n. preoral region of insects.

acronematic a. appl. smooth whip-like flagella.

acropetal a. ascending, appl. leaves, flowers, roots or spores developing successively along an axis so that the youngest are at the apex. cf. basipetal.

acropodium n. digits of a limb collectively, the fingers or toes.

acrosarc n. pulpy berry arising from the union of ovary and calyx.

acrosomal process long actin-containing process that projects from the head of some invertebrate sperm on fertilization and which helps to penetrate the egg.

acrosomal reaction release of hydrolytic enzymes from the acrosome of sperm when it contacts the egg.

acrosome n. organelle at apex of sperm, containing hydrolytic enzymes that digest coating of egg, enabling sperm to penetrate. alt. acrosomal vesicle.

acrospire n. first shoot, being spiral, at the end of germinating seed.

acrospore n. spore at the apex of a sporophore or hypha.

acrostichoid a. appl. fern sporangia produced all over surface of frond and not grouped in sori over a vein.

acroteric a. pert. outermost points, as tips of fingers, ears, nose.

acrotonic, acrotonous a. having anther united at its apex with rostellum.

acrotroch n. circlet of cilia at the extreme anterior end of the trochophore larva of some marine invertebrates.

acrotrophic a. appl. ovariole having nutritive cells at apex joined to oocytes by nutritive cords. alt. telotrophic.

act n. in psychology and behavioural science denotes a complex behaviour, as opposed to a simple movement. alt. action pattern.

ACTH adrenocorticotropic hormone q.v.

actin n. globular protein, G-actin, found in all eukaryotic cells but not present in prokaryotes. It can polymerize end-to-end into a fibrous form, F-actin, which forms the thin filaments of muscle and the microfilaments of the cytoskeleton. F-actin consists of two chains of actin monomers wound round each other in a helix and, with myosin, forms a contractile complex, actomyosin.

actinal a. (1) appl. area of echinoderm body bearing tube feet, alt. ambulacral; (2) star-shaped.

actin-binding proteins large and disparate group of proteins that bind to the cytoskeletal protein actin, having diverse effects on actin filaments (microfilaments) which include bundling of filaments into fibres and severing of filaments into actin subunits.

actin filament see actin, microfilament.

actinians sea anemones q.v.

actinic a. pert. radiation of wavelength between that of visible violet and X-rays.

actiniform a. star-shaped.

α-actinin n. actin-binding protein present in Z-lines of muscle fibrils, and at the site of non-muscle cell contact with substrate.

Actinobacteria n., n.plu. a phylum of the Bacteria distinguished on DNA sequence criteria, a large group containing mainly spore-forming bacteria that grow as slender branched filaments (hyphae). They are found in soil, river muds and lake bottoms and include many species (e.g. Streptomyces) that produce antibiotics. Formerly known as the Actinomycetes.

actinoblast n. mother cell from which a spicule develops, as in sponges.

actinocarpous, actinocarpic a. having flowers and fruit radially arranged.

actinodromous a. palmately veined.

actinoid a. (1) rayed; (2) star-shaped.

actinology n. (1) term formerly used for the study of the action of radiation; (2) homology of successive regions or parts radiating from a common central region.

actinomorphic, actinomorphous a. (1) radially symmetrical; (2) regular.

Actinomycetes, actinomycetes n., n.plu. large group of Gram-positive, spore forming, bacteria. Known in modern classifications as the Actinobacteria q.v.

actinomycins n.plu. antibiotics produced by species of the actinomycete Streptomyces, which block transcription in both bacterial and eukaryotic cells by binding to DNA. Actinomycin D (dactinomycin) is used as an anticancer drug.

actinophage n. bacteriophage that infects actinomycetes.

Actinopoda, actinopods n., n.plu. phylum of non-photosynthetic protists (protozoa) characterized by long slender cytoplasmic projections (axopodia) that are stiffened by a bundle of microtubules. They include the marine radiolarians and the mainly freshwater heliozoans. The radiolarians are divided into three groups: acantharians, which have a radially symmetrical skeleton of rods of strontium sulfate, and polycystids and phaeodarians, which have silica spicules. alt. Actinopodea.

Actinopterygii, actinopterygians n., n.plu. the ray-finned fishes, a subclass of bony fishes (Osteichthyes) that includes all extant bony fishes except the lungfishes (Dipnoi) and the coelacanth.

actinorrhiza n. nitrogen-fixing nodule-like structure formed on the roots of some non-legumes (e.g. alders, Alnus spp.) by nitrogen-fixing actinomycetes of the genus Frankia.

actinost n. basal bone of fin-rays in teleost fishes.

actinostele n. column of vascular tissue in plant stem lacking pith, the xylem being star-shaped in cross-section.

actinostome n. mouth of sea anemone or starfish.

actinotrichia n.plu. unjointed horny rays at edge of fins in many fishes.

actinotrocha n. free-swimming larval form of Phoronida q.v.

Actinozoa Anthozoa q.v.

actinula a. larval stage in some jellyfish, which develops into a medusa.

action pattern act q.v.

action potential self-propagating electrical potential difference produced across the plasma membrane of nerve or muscle cells when they are stimulated, reversing the membrane potential from about −70 millivolts (mV) to about +30 mV, and being an easily measured manifestation of a nerve impulse. cf. resting potential.

action spectrum range of wavelengths of light or other electromagnetic radiation within which a certain reaction or process takes place.

activated carrier molecule such as ATP, acetyl-CoA or NADH, which can donate high-energy chemical groups for participation in biochemical reactions. alt. coenzyme, cofactor.

activated sludge process sewage treatment process in which a mixture of protozoa and bacteria (activated sludge) is added to aerated sewage to break down the organic matter. As the microorganisms use the organic matter for food they multiply, producing more activated sludge.

activation energy free energy of activation q.v.

activation-energy barrier see free energy of activation q.v.

activation hormone hormone secreted by the brain in insects and which stimulates the prothoracic gland to produce the steroid hormone ecdysone, which triggers moulting.

activation-induced cytidine deaminase (AID) enzyme that deaminates cytidine residues in DNA and is involved in somatic hypermutation and isotype switching in activated B lymphocytes.

activator n. (1) any substance that stimulates a given process; (2) of genes, a protein that acts as a positive regulator of transcription. cf. repressor.

active centre active site q.v.

active immunity immunity acquired after immunization with an antigen. cf. passive immunity.

active site region of an enzyme molecule at which substrates are bound and activation and chemical reaction of substrate takes place. alt. active centre.

active space of a pheromone or other chemical signal, the space within which the chemical is above the threshold concentration for its detection by another individual.

active transport movement of substances across biological membranes into cells or organelles other than by passive diffusion or passive transport, often occurring against concentration or electrochemical gradients. It involves carrier proteins and requires energy.

activin n. protein growth factor involved in mesoderm induction in early amphibian development.

activity n. (1) of enzymes, the rate at which they catalyse a chemical reaction; (2) in ecology, the total flow of energy through a system in unit time.

actomyosin n. complex of the proteins myosin and actin, threads of which contract on addition of ATP, K+ and Mg2+. see also muscle.

actual evapotranspiration (AET) total water loss over a given area with time by the removal of water from soil and other surfaces by evaporation and from plants by transpiration.

actual vegetation in ecology, the vegetation existing at the time of observation.

aculeate a. having prickles, sharp points or a sting.

aculeiform a. prickle-shaped.

aculeus n. (1) prickle growing from bark, as in roses; (2) sting or hair-like projection; (3) sting of an insect.

acuminulate a. having a very sharp tapering point.

acute a. (1) ending in a sharp point; (2) temporarily severe, not chronic; (3) appl. toxicity: causing severe poisoning, leading to severe illness, damage or death, within 24 to 96 hours of exposure to the toxic substance; (4) appl. medical conditions or diseases that progress rapidly to a crisis. cf. chronic.

acute-phase protein any of a number of different proteins synthesized by the liver, such as C-reactive protein and mannose-binding lectin, which are present in blood of healthy people in small amounts but whose levels are greatly increased after infection and other traumas and which help to combat infection.

acute-phase response a part of the innate immune system that is activated soon after infection. It involves the increased production of proteins that circulate in the blood and help combat infection. see also acute-phase protein.

acyclic a. flowers with parts arranged in a spiral.

acyclovir n. antiviral drug active that is used to treat cold sores and other herpes infections. alt. acycloguanosine, Zovirax.

acyl chemical group, –RCO−, where R is any alkyl or aryl group.

acylation n. addition of an acyl group to a molecule.

acyl carrier protein (ACP) small protein with a pantothenate prosthetic group that carries acyl groups in metabolic cycles concerned with fatty acid synthesis.

acyl-CoA synthetase enzyme catalysing formation of activated acyl-coenzyme A (CoA) compounds, involved e.g. in the activation of fatty acids before their oxidation in mitochondria. EC 6.2.1.3. r.n. long-chain-fatty-acid-CoA ligase. alt. fatty acid thiokinase.

acyl-coenzyme A (acyl-CoA) any acyl thioester of coenzyme A, e.g. fatty acid esters of CoA and succinyl-CoA.

acyltransferase n. any of a group of enzymes catalysing the transfer of acyl groups, including e.g. acetyltransferases, succinyltransferases. alt. transacylase.

ADA adenosine deaminase q.v.

adamantoblast enamel cell, ameloblast q.v.

adambulacral a. appl. structures adjacent to ambulacral areas in echinoderms.

adaptation n. (1) evolutionary process involving genetic change by which a population becomes fitted to its prevailing environment; (2) structure or habit fitted for some special environment or activity; (3) process by which a cell, organ or organism becomes habituated to a particular level of stimulus and ceases to respond to it, a more intense stimulus then being needed to produce a response; (4) in the eye, the increasing sensitivity of retina to the available light.

adaptin n. protein that binds clathrin to proteins in the membrane of coated vesicles.

adaptive a. (1) capable of fitting different conditions; (2) adjustable; (3) inducible, appl. enzymes synthesized only when their specific substrates are available, cf. constitutive; (4) appl. control of metabolism, changes in rates of synthesis and degradation of enzymes in response to the organism’s requirements; (5) appl. any trait that confers some advantage on an organism and thus is maintained in a population by natural selection. Traits can only be defined as adaptive with reference to the environment pertaining at the time, as a change in environment can render a previously adaptive trait non-adaptive, and vice versa.

adaptive immune response a selective response mounted by the immune system of vertebrates in which specific antibodies and/or cytotoxic cells are produced against an invading microorganism, parasite, transplanted tissue or other substance recognized as foreign by the body (antigens). This type of immune response often results in long-lived and specific immunity against the pathogen. cf. innate immunity.

adaptive immunity long-lasting and specific protection against reinfection that follows infection with a pathogen or immunization against it. It is the result of an adaptive immune response. cf. innate immunity, passive immunity.

adaptive landscape three-dimensional graphical representation which plots the mean fitness for all possible combinations of allele frequency for a set of given genes in a population. The surface produced resembles a topographic map and shows adaptive peaks of high fitness and valleys of low fitness. alt. adaptive surface.

adaptive peak(s) with respect to a particular combination of genes, the allele frequency (or frequencies) at which fitness is highest. Selection will tend to drive the population towards an adaptive peak. see adaptive landscape.

adaptive radiation evolution of a number of divergent species from a common ancestor, each species becoming adapted to occupy a different ecological niche.

adaptive surface adaptive landscape q.v.

adaptor protein intracellular protein that forms part of a signalling pathway leading from a cell-surface receptor. It has at least two different binding sites, one of which, in many cases, binds to phosphorylated tyrosine residues, usually on the receptor tail, while the other(s) bind to other proteins and recruits them to the pathway.

adaxial a. appl. the surface facing the main axis of a structure, e.g. the upper surface of a leaf is known as the adaxial surface because during leaf formation it faces towards the shoot tip. cf. abaxial.

adcauline a. towards or nearest the stem.

ADCC antibody-dependent cell-mediated cytotoxicity q.v.

ad-digital n. primary wing quill feather connected with phalanx of 3rd digit.

addition reactions chemical reactions that add an atom or chemical group to either end of a double bond in an organic molecule, converting it into a single bond.

additive alleles alleles that interact in such a way that the phenotype of the heterozygote is the average of the phenotypes of the two corresponding homozygotes.

additive mortality total mortality in a population due to all factors (e.g. predation, disease, accident) over a given period.

additive tree in phylogenetic analysis, a phylogenetic tree in which the lengths of the branches represent a measure of evolution, such that the evolutionary distance between any two taxa is given by the sum of the lengths of the branches connecting them.

additive variance in quantitative genetics, that part of the genotypic variance in a trait that can be attributed to the additive effects of alleles.

addressin n. sialyl-rich cell adhesion molecule on blood vessel endothelium that binds selectins present on lymphocytes, enabling the cells to migrate out of the blood vessel. Different addressins enable lymphocytes to enter different types of tissue.

adduction n. movement towards the median axis. cf. abduction.

adductor n. muscle that brings one part of the body towards another.

adeciduate a. not falling or coming away.

adecticous a. without functional mandibles to escape from puparium or cocoon, appl. pupa of some insects.

adelomorphic, adelomorphous a. indefinite in form.

adelophycean a. appl. stage or generation of many seaweeds when they appear as prostrate thalli.

adelphogamy n. mating between two individuals derived vegetatively from the same parent.

adelphous a. joined together in bundles, appl. filaments of stamens that are joined together.

adendritic a. without dendrites or cellular processes, appl. cells.

adendroglia n. type of neuroglia lacking cellular processes.

adenine (A) n. purine base, one of the four nitrogenous bases in DNA and RNA, in which it pairs with thymine (T) and uracil (U) respectively (see Fig. 5, p. 60). It is also a component of the nucleoside adenosine, the nucleotides AMP, ADP and ATP, the nicotinamide cofactors NAD and NADP, and the flavin nucleotide cofactors FAD and FMN.

adenine deaminase enzyme that catalyses the deamination of adenine with the formation of hypoxanthine and ammonia. EC 3.5.4.2.

adeno-associated viruses (AAV) group of DNA viruses of the Parvoviridae, whose multiplication is dependent on the presence of adenovirus. They are being developed as DNA vectors for gene therapy.

adenoblast n. embryonic glandular cell.

adenocarcinoma n. malignant tumour of glandular epithelium.

adenocheiri n.plu. elaborate accessory copulatory organs, outgrowths of atrial wall in turbellarians. alt. adenodactyli.

adenocyte n. secretory cell of gland.

adenodactyli adenocheiri q.v.

adenohypophysis n. the glandular, non-neural portion of the pituitary body, from which many pituitary hormones are secreted. alt. anterior pituitary. cf. neurohypophysis.

adenoid a. pert. or resembling a gland. n. mucosal-associated lymphoid tissue in nasopharynx.

adenoma n. generally benign tumour of glandular epithelium.

adenomatous polyposis coli protein (APC) a tumour-suppressor protein that is mutated and defective in some forms of familial adenomatous polyposis syndrome, in which polyps develop in the colon and which eventually progresses to colorectal cancer.

adenophore n. stalk of nectar gland.

adenose a. glandular.

adenosine n. nucleoside made up of the purine base adenine linked to the sugar ribose.

adenosine deaminase (ADA) enzyme (EC 3.5.4.4) that catalyses the conversion of adenosine to inosine. A deficiency of the enzyme, owing to a genetic defect, leads to a build-up of toxic nucleosides, causing the death and non-development of lymphocytes, especially T cells, and resulting in severe combined immunodeficiency.

adenosine diphosphate (ADP) nucleotide made of adenosine linked to two phosphate groups in series through C atom 5 (5′) on the ribose ring, important in all living cells in energy transfer reactions, where it is converted to ATP (e.g. during oxidative phosphorylation and photosynthesis) or formed from the hydrolysis of ATP.

adenosine monophosphate (AMP) nucleotide made of adenosine linked to a phosphate group through C atom 5 (5′) on the ribose ring. It is one of the four types of nucleotide subunit in RNA. alt. adenylic acid, adenylate, adenosine 5′-phosphoric acid. see also cyclic AMP, deoxyadenylate acid (dAMP).

adenosine triphosphatase (ATPase) enzyme activity that catalyses the hydrolysis of ATP to ADP and orthophosphate (Pi, phosphate(V)) with the release of free energy, which is used to drive mechanical work (as in muscle), enzyme reactions and ion transport across membranes. Many proteins possess ATPase activity, including motor proteins such as myosin and dynein associated with the cytoskeleton, and transport proteins such as the sodium and proton pumps in cellular membranes. An ATPase is also part of mitochondrial and chloroplast coupling factors, in which it catalyses the reverse reaction, ADP + Pi = ATP, and is often known as ATP synthase. see F-type ATPases, P-type ATPases, V-type ATPase.

adenosine triphosphate (ATP) an activated carrier molecule, a nucleotide made of adenosine linked to three phosphate groups in series through C atom 5 (5′) on the ribose ring. It is one of the main sources of energy and phosphate groups for metabolic reactions in all living cells when it is hydrolysed to ADP with release of free energy and phosphate, or to AMP with release of free energy and pyrophosphate (PPi). It is chiefly regenerated from ADP during photosynthesis and oxidative phosphorylation. see Fig. 2.

S-adenosylmethionine (SAM) n. activated carrier molecule that carries methyl groups for participation in biochemical reactions.



[image: Fig. 2 Adenosine triphosphate.]


Fig. 2 Adenosine triphosphate.



Adenoviridae, adenoviruses n., n.plu. family of double-stranded DNA viruses that cause respiratory infections in mammals. It includes adenovirus type 2, which causes a respiratory infection in various mammals including humans, but which is tumorigenic in newborn hamsters.

adenylate adenosine monophosphate q.v.

adenylate cyclase membrane-associated enzyme in animal cells that converts ATP into the second messenger cyclic AMP. One of the first steps in the actions of many hormones and other chemical messengers on cells is to stimulate or inhibit the activity of adenylate cyclase. see G-protein-coupled receptors. EC 4.6.1.1. alt. adenylylcyclase.

adenylate energy charge see energy charge.

adenylate kinase enzyme catalysing the interconversion of adenosine tri-, di- and monophosphates. EC 2.7.4.3. alt. (formerly) myokinase.

adenylylcyclase adenylate cyclase q.v.

adenylic acid adenosine monophosphate q.v.

adenylyltransferase see nucleotidyltransferase.

adequate a. appl. stimulus appropriate to a given sensory receptor or sensory organ and producing the appropriate sensation.

adesmic a. appl. scales of some extinct fish that grow from margin outwards, and which are made up of separate small tooth-like units.

adesmy n. a break or division in an organ that is usually entire.

ADH (1) alcohol dehydrogenase q.v.; (2) antidiuretic hormone. see vasopressin.

adherens junction, adhaerens junction intermediate junction, belt desmosome. see desmosome.

adherent a. (1) touching but not growing together; (2) attached to substratum.

adhesin n. surface protein on bacteria by which they adhere to host cells.

adhesion n. (1) condition of touching but not growing together of parts normally separate; (2) the binding together of cells, esp. animal cells, by means of intercellular junctions and/or cell-surface molecules.

adhesion molecule, adhesion receptor any of a large number of different cell-surface glycoproteins that are involved in the binding of cells to one another and to the extracellular matrix. Some types of adhesion molecule bind to an identical molecule on the other cell whereas others bind to different receptor molecules. see addressin, cadherin, cell adhesion molecule, integrin, selectin.

adhesion plaque area of a cell contacting substrate and at which it makes connections with the extracellular matrix via membrane proteins.

ADI aerobic dependence index q.v.

adiabatic a. without losing or gaining heat.

adience n. (1) advance towards a stimulus; (2) approaching reaction. a. adient.

adipocellulose n. cellulose with a large amount of suberin, as in cork tissue.

adipocyte n. animal cell specialized for fat storage, containing large globules of fat (triacylgylcerols) in the cytoplasm. alt. adipose cell, fat cell.

adipoleukocyte n. blood cell containing fat or wax droplets, in insects.

adipolysis lipolysis q.v.

adipose a. fatty, pert. animal fat.

adipose body fat body q.v.

adipose cell adipocyte q.v.

adipose fin modified rayless posterior dorsal fin in some fishes.

adipose tissue type of connective tissue in animals made up of cells (adipocytes) filled with fat droplets. Colloquially known as fat. see brown fat, white fat.

aditus n. anatomical structure forming approach or entrance to a part, e.g. to larynx.

adjacent segregation in cells with a reciprocal translocation, the segregation of a translocated and a normal chromosome to each of the poles at mitosis.

adjuvant n. substance that helps stimulate an immune response when injected together with an antigen.

adlacrimal n. the lacrimal bone of reptiles, not homologous with that of mammals.

admedial a. (1) near the middle; (2) near the median plane.

ADMET, ADME-Tox absorption, distribution, excretion, metabolism and toxicity tests carried out in the development of a new drug.

ADMR average daily metabolic rate q.v.

A-DNA see DNA.

adnate a. (1) fused to another organ of a different kind; (2) appl. leaves and stipules that are closely attached to petiole or stalk; (3) appl. anther that is attached throughout its length to the filament; (4) appl. gills of agaric fungi which are fused with the stalk for the whole of their width. alt. conjoined, connate.

adnexa n.plu. (1) structures or parts closely associated with an organ; (2) extraembryonic membranes, such as fetal membranes or placenta.

adnexed a. appl. gills of agaric fungi which are fused to stalk for only part of their width.

adolescence n. stage in human and animal development from the onset of puberty to full sexual maturity. a. adolescent.

adoptive immunity passive immunity q.v.

adoptive transfer transfer of cell-mediated immunity from an immunized to an unimmunized individual by the transfer of T lymphocytes. alt. adoptive T-cell transfer.

adoral a. near or pert. mouth.

ADP adenosine diphosphate q.v.

ADPR adenosine diphosphate ribosyl. see ADP-ribosylation.

adpressed appressed q.v.

ADP-ribosylation addition of a ribosyl group derived from the ADP moiety of NAD to a protein. The effects of diphtheria toxin and cholera toxin are due to ADP-ribosylation and consequent inactivation of protein synthesis elongation factor 2 and the GTPase activity of GS protein, respectively.

adradius n. in coelenterates, the radius midway between perradius and interradius, a radius of the third order.

adrectal a. near to or closely connected with rectum.

adrenal a. (1) situated near kidneys; (2) pert. the adrenal glands q.v.

adrenal glands, adrenals paired bodies adjacent to kidneys in mammals, consisting of an inner medulla secreting adrenaline and noradrenaline, and an outer cortex secreting various steroid hormones (corticosteroids). In some vertebrates the two types of secretory tissue are segregated into separate glands.

adrenaline n. catecholamine secreted by adrenal medulla and by nerve endings in the sympathetic nervous system. It acts via specific adrenergic receptors on a wide variety of tissues and has many effects, e.g. speeding up heartbeat, stimulating breakdown of glycogen to glucose in muscle and liver. It is also a neurotransmitter. alt. (US) epinephrine. see Fig. 3.
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Fig. 3 Adrenaline (a) and noradrenaline (b).



adrenergic a. appl. nerve endings, of the sympathetic nervous system, that secrete adrenaline or noradrenaline.

adrenergic receptor any of several types of receptor specific for adrenaline and noradrenaline, found on the surface of a variety of cells. α-adrenergic receptors and β-adrenergic receptors are the two main classes and act through different intracellular signalling pathways. alt. adrenoceptor.

adrenocortical a. produced by the adrenal cortex, appl. hormones.

adrenocorticotropic hormone, adrenocorticotropin (ACTH) polypeptide hormone synthesized by anterior pituitary and which acts on adrenal cortex, stimulating its growth and the synthesis and release of adrenocortical steroids. Also has effects on other tissues, stimulating lipid breakdown and release of fatty acids from fat cells.

adrenodoxin n. non-haem iron protein component of the cytochrome P450 system which is important in detoxification of foreign compounds.

adrenogenital syndrome type of pseudohermaphroditism in genetically female (XX) humans which is caused by a hereditary defect in the adrenal glands. This results in accumulation of the hormone progesterone and its breakdown to aldosterone, which has similar but weaker effects to testosterone, with consequent partial virilization.

adrostral a. near to or closely connected with beak.

adsere n. that stage in a plant succession that precedes its development into another at any time before the climax stage is reached.

adsorption n. adhesion of molecules to the surface of a solid or liquid.

adtidal a. appl. organisms living just below the low-tide mark.

adult n. the fully sexually mature form of an animal.

adult neurogenesis generation of new neurons in the brains of adults. It occurs in fish and other cold-blooded vertebrates, in birds, and to a much more limited extent in mammals.

adult stem cell any stem cell that is the source of new cells in the tissues of young or adult animals. Examples are the haematopoietic stem cells in bone marrow, which renew the cells of the blood, and the epithelial stem cells that renew the skin and the lining of the gut. cf. embryonic stem cells.

adultoid a. appl. nymph having imaginal characters differentiated further than in normal nymph.

adult-onset diabetes type 2 diabetes q.v.

aduncate a. crooked, bent in the form of a hook.

adustous a. browned, as if scorched.

advanced a. of more recent evolutionary origin. cf. primitive.

advehent a. carrying to an organ, afferent.

adventitia n. external connective tissue layer of blood vessels.

adventitious a. (1) accidental; (2) found in an unusual place; (3) appl. tissues and organs arising in abnormal positions; (4) secondary, appl. dentine.

adventive a. (1) not native; (2) appl. organism in a new habitat but not completely established there.

AEC adenylate energy charge. see energy charge.

aecidiospore, aeciospore n. binucleate spore of rust fungi, produced in an aecidium.

aecidium, aecium n. cup-shaped structure containing chains of spores (aecidiospores) in rust fungi. plu. aecidia, aecia.

aedeagus n. copulatory organ of male insects. alt. intromittent organ.

aegithognathous a. appl. type of palate characteristic of passerine birds (e.g. sparrow), with maxillopalatines separate, vomers forming a wedge in front and diverging behind.

aeolian a. wind-borne, appl. deposits.

Aepyornithiformes n.plu. order of very large Pleistocene birds of the subclass Neornithes from Madagascar, known as elephant birds.

aequorin n. calcium-binding protein from the jellyfish Aequorea, which emits a flash of light when it binds Ca2+.

aerenchyma n. (1) parenchyma with large intercellular spaces; (2) air-storing tissue in cortex of some aquatic plants.

aerial a. (1) appl. roots growing above ground; (2) appl. small bulbs appearing in leaf axils.

aerial plankton spores, bacteria and other microorganisms floating in the air.

aeroallergen n. any substance present in the air, such as pollen, that causes an allergic immune reaction when inhaled by those sensitized to it.

aeroaquatic a. appl. fungi living in water and liberating spores into the air.

aerobe n. any organism capable of living in the presence of oxygen, obligate aerobes being unable to live without oxygen and facultative aerobes being able to live in either aerobic or anaerobic conditions. All animals and higher plants are obligate aerobes. cf. anaerobe. a. aerobic.

aerobic a. pert., containing, involving or requiring oxygen: appl. reactions, organisms.

aerobic dependence index (ADI) a measure of the relative use of aerobic and anaerobic metabolism in muscle during exercise in animals. It is calculated using the lactate content of resting muscles after exercise as a measure of anaerobic metabolism, and maximum oxygen consumption as a measure of aerobic metabolism. Higher ADIs tend to indicate more active animals.

aerobic respiration respiration requiring oxygen. see also oxidative phosphorylation.

aerobiology n. study of airborne organisms and their distribution.

aerobiosis n. existence in the presence of oxygen.

aerobiotic a. living mainly in the air.

aerocyst n. air vesicle of algae.

Aeroendospora n. the aerobic endospore-forming Gram-positive bacteria (e.g. Bacillus spp.).

aerogenic a. gas-producing, appl. certain bacteria.

aerolae n.plu. large depressed box-like structures in the walls of diatoms.

aeromycology n. study of airborne fungi.

aerophore n. aerating outgrowth in ferns.

aerophyte n. epiphyte attached to the aerial portion of another plant.

aeroplankton aerial plankton q.v.

aerosol n. suspension of particles in airborne water droplets.

aerostat n. air sac in insect body or bird bone.

aerostatic a. containing air spaces.

aerotaxis n. movement towards or away from oxygen. a. aerotactic.

aerotolerant a. appl. an anaerobic organism that is not inhibited by molecular oxygen, although it cannot use it.

aerotropism n. reaction to gases, generally to oxygen, particularly the growth curvature of roots and other parts of plants in response to changes in oxygen tension. a. aerotropic.

aesthesis n. (1) sensibility; (2) sense perception.

aesthetasc n. type of chemoreceptor found in the antennule of crustaceans.

aestidurilignosa n. mixed evergreen and deciduous broadleaf forest.

aestilignosa n. broadleaf deciduous forest which loses its leaves in winter.

aestival a. (1) produced in, or pert., summer; (2) pert. early summer.

aestivation n. (1) (bot.) the mode in which different parts of a flower are arranged in the bud; (2) (zool.) torpor during heat and drought during summer in some animals.

AET actual evapotranspiration q.v.

aethalium n. reproductive stage of some acellular slime moulds in which the plasmodium forms a large cushion-shaped sporangium. plu. aethalia.

aetiological a. causal.

aetiology n. cause, esp. of a disease.

AFDW ash-free dry weight.

affectional a. appl. behaviour concerned with social relationships, important in development and maintenance of social cohesion and organization.

afferent a. bringing towards, appl. sensory nerves bringing impulses towards the central nervous system, appl. vessels carrying blood or lymph to an organ or set of organs. cf. efferent.

affinity n. the strength of binding of a molecule for its ligand. It is defined for antibodies and other molecules with more than one binding site as the strength of binding of the ligand at one specified binding site. cf. avidity.

affinity chromatography technique for purifying proteins or other macromolecules by their affinity for particular chemical groups, by passage through a column containing those groups, to which the molecule binds. see also immunoaffinity column chromatography.

affinity constant see association constant, equilibrium constant.

affinity maturation in an immune response, the increase in binding strength (affinity) of the antibodies for the immunizing antigen that occurs as the response progresses. It is the result of selection of antibody-producing cells that are producing antibodies of higher affinity as a result of hypermutation in the rearranged DNA encoding the V region.

afforestation n. the production of forest over an area, either by planting or by allowing natural regeneration or colonization.

aFGF acidic fibroblast growth factor.

aflagellate a. lacking flagella.

aflatoxin n. carcinogenic mycotoxin formed by some species of the mould Aspergillus.

AFLP amplified fragment length polymorphism q.v.

AFP α-fetoprotein q.v.

afterbirth n. placenta and fetal membranes expelled after offspring’s birth.

afterpotential n. slow change in membrane potential in nerve cells following trains of impulses.

after-ripening period after dispersal in which a seed cannot germinate, even if conditions are favourable.

after-sensation persistent sensation due to continued activity in sense receptor after cessation of external stimulation.

Ag antigen q.v.

agameon n. species comprising only apomictic individuals.

agamete n. young form or gamete which develops directly into an adult without fusing with another gamete.

agametoblast n. one of the cells into which an agamont or schizont divides by multiple fission, and which gives rise to merozoites.

agamic a. (1) asexual q.v.; (2) parthenogenetic q.v.

agamic complex plant group consisting of many different biotypes, typically reproducing by apomixis as well as, or instead of, sexual reproduction, and difficult to separate into distinct species, thus forming a taxonomically difficult group.

agammaglobulinaemia n. deficiency of immunoglobulin in the blood.

agamodeme n. small assemblage of closely related individuals consisting predominantly of apomictic plants or asexual organisms.

agamogenesis n. (1) any reproduction without participation of a male gamete; (2) asexual reproduction. a. agamogenetic.

agamogony n. asexual reproduction.

agamohermaphrodite a. with neuter and hermaphrodite flowers on the same plant, usually in the same inflorescence.

agamont n. stage in protozoan life cycle when it divides by multiple asexual fission, giving rise to agametes.

agamospecies n. species that only reproduces asexually.

agamospermy n. any form of apomixis in which embryos and seeds are produced asexually.

agamotropic a. appl. flowers which having opened do not close again.

agamous a. lacking sex organs.

agar n. gelatinous substrate used for bacterial cultures and a constituent of some gels used for electrophoresis. It is prepared from agar, a galactose/galacturonic acid polysaccharide extracted from red algae.

agarase n. enzyme that degrades agar into its constituent monosaccharides.

Agaricales, agarics n., n.plu. large group of basidiomycete fungi typified by mushrooms and ‘toadstools’ and the boletes. Agarics have conspicuous fleshy fruiting bodies, usually composed of a stalk and cap, with the spores borne on the lining of gills or pores on the underside of the cap.

agarose n. polysaccharide prepared from agar and which is used to make gels for electrophoresis.

agarose gel see agarose, electrophoresis.

age distribution see age structure.

agent-based models (stat.) a class of computational models for simulating the actions and interactions of autonomous agents (both individuals and organizations or groups) with the aim of assessing their effects on the system as a whole. Such models are used in biology and social science as well as in computing; in ecology, such models are often called individual-based models.

ageotropism n. (1) not responding to gravity; (2) negative geotropism.

age polyethism in social animals, the changing of roles by members of a society as they age.

age ratio of a population, the relative frequencies of different age groups within it.

age-specific death rate mortality rate for different age groups within a population.

age-specific reproductive value an index of the extent to which the members of a given age group contribute to the next generation between now and the time they die.

age structure of a population, the percentage of the population in each age group, or the number of individuals of each sex in each age group. alt. age distribution.

agg. abbreviation of aggregate (3).

agglomerate a. clustered, as a head of flowers.

agglutinate v. to cause agglutination or to undergo agglutination. n. the mass formed by agglutination. a. stuck together.

agglutination n. formation of clumps or floccules of cells, esp. pollen, bacteria, red blood cells, spermatozoa and some protozoans, either spontaneously or after treatment with an antibody or other agent.

agglutinin n. any substance causing agglutination of cells (e.g. antibodies, lectins, viral haemagglutinins).

agglutinogen n. cell-surface antigen, such as the ABO antigens of human red cells, that interacts with antibodies (agglutinins) resulting in agglutination of the cells.

aggregate a. (1) formed in a cluster; (2) appl. a fruit formed from a flower with several separate carpels, such as raspberry; (3) appl. a group of species or hybrids that are difficult to distinguish from each other morphologically.

aggregation n. (1) group of individuals of the same species gathered in the same place but not socially organized or engaged in cooperative behaviour; (2) the assembling of amoebae of cellular slime moulds to form a fruiting body.

aggregation chimaera animal (usually a mouse) that has developed from an embryo formed by the mixing in vitro of cells from two genetically different embryos.

aggresome intracellular structure into which misfolded and aggregated proteins are collected for destruction.

aggression n. an act or threat of action by one individual that limits the freedom of action of another individual, often shown by animals in ritualized trials of strength to gain mates, territory, etc.

aglomerular a. appl. kidneys that have no glomeruli, as in certain fishes.

aglossate a. having no tongue.

aglutone, aglycone n. non-carbohydrate portion of a glycoside, produced from the glycoside by hydrolysis.

Agnatha, agnathans n., n.plu. taxon of primitive jawless vertebrates, including the lampreys (Monorhina), hagfishes (Diplorhina) and their extinct relatives. see Appendix 3.

agnathous, agnathostomatous a. having no jaws.

agnosia n. inability to recognize objects, in spite of being able to describe them in terms of form and colour.

agonist n. (1) hormone, neurotransmitter or drug responsible for triggering a response in a cell by stimulating a receptor, cf. antagonist; (2) any substance that mimics the function of a natural ligand such as a hormone or neurotransmitter by binding to its receptor and triggering a normal response; (3) muscle directly responsible for a change in position of a part of body.

agonistic a. (1) in animal behaviour, pert. any activity related to fighting, whether aggressive or conciliatory; (2) pert. an agonist.

agranular a. (1) lacking granules; (2) without a conspicuous layer of granular cells, appl. motor areas in brain.

agraphia n. inability to write.

agrestal a. appl. uncultivated plants growing on arable land.

Agricultural Revolution the gradual shift from a hunter-gatherer way of life to settled agriculture, in which animals and wild plants were domesticated, which began between 10,000 and 12,000 years ago.

Agrobacterium tumefaciens plant pathogenic bacterium, the cause of crown gall in numerous dicotyledonous plants. It carries a plasmid, the Ti plasmid, which becomes integrated into the chromosomes of infected tissue. Agrobacterium and its plasmid have been extensively modified by genetic engineering and are widely used to introduce novel genes into plant cells to produce transgenic plants.

agroecosystem n. ecosystem that develops on farmed land, and which includes the indigenous microorganisms, plants and animals, and the crop species.

agroinfection, agroinoculation n. infection or inoculation of plants with genetically engineered Agrobacterium spp. as a means of introducing novel genes.

agrostology n. that part of botany dealing with grasses.

A-horizon upper, or leached, soil layers. alt. eluvial layer.

AI artificial intelligence q.v.

AI, AID artificial insemination by donor.

AID activation-induced cytidine deaminase q.v.

AIDS acquired immune deficiency syndrome q.v.

air bladder (1) swim bladder in fishes; (2) hollow dilation of thallus in bladderwrack.

AIRE autoimmune regulator q.v.

air cells (1) air-filled cavities in bone; (2) air spaces in plant tissue.

air chamber (1) gas-filled compartment of Nautilus shell, previously occupied by the animal; (2) accessory respiratory organ or respiratory sac in some air-breathing teleost fishes.

air pollution any gaseous or particulate matter in the air that is not a normal constituent of air or not normally present in such large amounts. It may be the result of human activity, such as sulfur dioxide from burning of coal, and carbon monoxide and nitrogen oxides from exhaust emissions, or can result from natural causes, such as desert dust, methane and hydrogen sulfide from microbial activity in bogs and volcanic debris in the atmosphere.

air quality level of pollution in the air, which may be judged by a variety of criteria such as chemical and physical analysis, medical symptoms, damage to plants and damage to buildings. Air quality is deemed to be high when pollution is low.

air sacs (1) spaces filled with air and connected with lungs in birds; (2) dilatations of tracheae in many insects; (3) sacs representing tracheal system in some insect larvae and having hydrostatic function.

air sinuses cavities in various facial bones with passages to the nasal cavities.

akaryote n. cell lacking a nucleus. a. akaryotic.

akinesia n. (1) absence or arrest of motion; (2) inability to initiate movement, usually as the result of brain damage. a. akinetic. alt. akinesis.

akinete n. non-motile spore.

ala n. (1) wing-like projection or structure, as on fruit, leaf-stalk or bone; (2) lateral petal of flowers of the pea family. plu. alae.

Ala alanine q.v.

alanine (Ala, A) α-amino propionic acid, simple non-polar amino acid with a methyl side chain, a constituent of protein. Non-essential in the human diet as it can be synthesized in the body by the reaction of pyruvate and glutamate to give alanine and α-ketoglutarate.

alar a. (1) wing-like; (2) pert. wings or alae; (3) axillary q.v.

alarm behaviour types of behaviour shown by animals when disturbed and which are intended to distract predators or to hide the animal from view.

alarm pheromone chemical substance released in minute amounts by an animal which induces a fright response in other members of the species.

ala spuria bastard wing q.v.

alate a. (1) winged; (2) having a wing-like extension, as of leaf-stalk or stem; (3) broad-lipped, appl. shells.

albedo n. (1) ratio of the amount of light reflected by a surface to the amount of incident light, surfaces with the higher albedo having the greater reflectivity; (2) (bot.) mesocarp, the white tissue of rind of orange, lemon, etc.

albescent a. growing whitish.

albinism n. (1) genetically determined or environmentally induced absence of pigmentation in animals that are normally pigmented, leading to lack of pigmentation in hair, skin and eyes. In humans, albinism is generally an autosomal recessive trait in which there is a deficiency of the enzyme tyrosinase; (2) (bot.) absence of green or other colour in plants due to genetically determined lack or non-development of chloroplasts or other chromoplasts. Organisms showing albinism are known as albinos.

albino n. see albinism.

albomaculus a. appl. variegation in plants consisting of irregular green and white patches. It is the result of mitotic segregation of chloroplasts or of the genes directing their development and function into certain cells, with their absence from others, during development.

albuginea n. dense white connective tissue surrounding testis, ovary, spleen or eye.

albumen n. (1) white of egg, containing proteins such as ovalbumin, ovomucoid and conalbumin; (2) endosperm q.v.

albuminous cell see phloem.

albumins n.plu. general name for a class of small globular proteins found in blood (serum albumin), synovial fluid, milk and other mammalian secretions, and as storage proteins in plant seeds. They were characterized originally as proteins that are soluble in water and dilute buffers at neutral pH.

alburnum n. sapwood or splintwood, the young wood of dicotyledons.

alcaptonuria, alkaptonuria n. inherited metabolic deficiency in which the enzyme homogentisate oxidase is absent, leading to accumulation of homogentisate in urine, which turns dark on exposure to air.

alcohol n. any organic compound that has a structure equivalent to that of a hydrocarbon with one or more of its hydrogen atoms each replaced by a hydroxyl (–OH) group. In non-technical usage often refers to ethanol (ethyl alcohol).

alcohol dehydrogenase (ADH) any one of several enzymes catalysing the conversion of acetaldehydes or ketones to alcohols (e.g. in alcoholic fermentation in yeast) and the reverse reaction, for example, the breakdown of alcohol in humans and many other animals. EC 1.1.1.1–2.

alcoholic fermentation fermentation of hexose sugar to ethyl alcohol and CO2.

Alcyonaria Octocorallia q.v.

aldehyde group –CHO.

alder flies see Neuroptera.

aldolase n. (1) enzyme that catalyses the conversion of fructose 1,6-bisphosphate into dihydroxyacetone phosphate and glyceraldehyde 3-phosphate in glycolysis, and the reverse reaction in photosynthesis, EC 4.1.2.13, r.n. fructose-bisphosphate aldolase; (2) name used generally for any enzyme that catalyses aldol condensations involving aldose and ketose monosaccharides. alt. aldehydelyases. EC 4.1.2.

aldose n. any monosaccharide containing an aldehyde (–CHO) group. cf. ketose.

aldosterone n. steroid hormone produced by adrenal cortex, involved in regulation of mineral and water balance in the body by its action on kidneys.

alecithal a. with little or no yolk.

alepidote a. without scales.

aleuriospore, aleurospore n. thick-walled terminal fungal spore.

aleurone grains storage granules in endosperm and cotyledon of seeds, consisting of proteins, phytin and hydrolytic enzymes. They form the aleurone layer in cereal seeds.

aleurone layer in cereal seeds, a protein-rich layer of cells found immediately under the testa, containing aleurone grains.

aleuroplast n. protein storage body in plant cells.

alexia n. inability to read.

alfalfa n. lucerne, Medicago sativa, leguminous plant widely grown for forage and green manure.

algae n.plu. general name for a heterogeneous group of unicellular, colonial or multicellular eukaryotic photosynthetic organisms of simple structure. The different groups of algae are classified as divisions of the kingdom Protista. They are aquatic or live in damp habitats on land, and include unicellular organisms such as Chlamydomonas and diatoms, colonial forms such as Volvox, the multicellular green, red and brown seaweeds, and freshwater multicellular algae such as Spirogyra. The algal body is known as a thallus and in multicellular forms is generally filamentous or flattened into a thin sheet or ribbon. sing. alga. see Bacillariophyta, Charophyta, Chlorophyta, Chrysophyta, Cryptophyta, Dinoflagellata, Euglenophyta, Eustigmatophyta, Gamophyta, Glaucophyta, Haptophyta, Phaeophyta, Pyrrophyta, Rhodophyta, Xanthophyta, zoochlorellae, zooxanthellae. For blue-green algae, see cyanobacteria.

algal bloom exceptional growth of algae or cyanobacteria in lakes, rivers or oceans, which may occur in particular climatic conditions or as a result of excess nutrients in the water. In some cases, the microorganisms produce toxic compounds.

algesis n. the sense of pain.

algicide n. any substance that kills algae.

algicolous a. living on algae.

alginate n. gel-like polysaccharide derived from the cell walls of brown algae, which is used as a food stabilizing and texturing agent and in dental moulding materials.

algoid a. pert., resembling or of the nature of an alga.

Algonkian a. pert. the late Proterozoic era.

alien n. plant species thought to have been introduced by humans but now more or less naturalized.

aliform a. wing-shaped.

alignment n. the process of matching up two nucleotide or amino acid sequences (a pairwise alignment) or more than two sequences (a multiple alignment) to assess their degree of similarity and thus to assess whether they are homologous with each other. In various forms alignment is the basis for the search algorithms used to find homologous sequences in database searches. Gaps may be introduced into the aligned sequences to optimize the number of matching positions.

alima n. a larval stage of certain crustaceans.

alimentary a. pert. nutritive functions.

alimentary canal the tube running from mouth to anus in animals into which food is ingested and in which it is digested, in vertebrates comprising the oesophagus, stomach and intestines. alt. digestive tract, gastrointestinal tract.

alimentation n. the process of nourishing or being nourished.

aliphatic a. appl. organic compounds in which the carbon atoms are joined in straight or branched chains. cf. aromatic.

aliquot n. one of a number of equal parts of a sample.

Alismales n. order of herbaceous monocots, aquatic or partly aquatic, and including the families Alismaceae (water plantain), Butomaceae (flowering rush) and Limnocharitaceae. alt. Alismatales.

alisphenoid n. wing-like portion of the sphenoid bone forming part of the cranium.

alkaline a. pert. substances that release hydroxyl ions (OH−) in solution. Alkaline solutions have a pH greater than 7. see also base.

alkaline gland Dufour’s gland q.v.

alkaline soils temperate-region soils rich in calcium compounds, with a pH > 7.5 and up to 8 or 9, which develop over chalk or limestone. alt. calcareous soils. cf. alkali soils.

alkaline tide transient decrease in acidity of body fluids after taking food.

alkaliphile n. organism that grows best at high pH (e.g. pH > 9).

alkaliphilic a. appl. organism that grows best at high pH, or enzyme with activity optimum at high pH.

alkali soils soils with a very high surface content of mineral salts such as sodium chloride, sodium sulfate, sodium carbonate and borax. They are formed in dry regions where evaporation is much greater than rainfall. see solonchak, solonetz.

alkaloid n. any of a group of nitrogen-containing organic bases found in plants and which are toxic or physiologically active in vertebrates, such as caffeine, morphine, nicotine, strychnine.

alkalosis n. rise in the pH of blood associated with some diseases.

alkanes n.plu. saturated hydrocarbons thought to be chemical fossils indicating the existence of life, which have been found in Precambrian rocks.

alkaptonuria alcaptonuria q.v.

alkyl a chain of CH2 groups of any length, terminating in a methyl (CH3) group.

alkylating agents highly reactive organic chemicals (e.g. mustard gas) that attach alkyl groups to bases in DNA, and to other molecules. They are potent mutagens as well as causing damage to tissues.

all-α, all-β names given to classes of protein folds composed entirely of α-helices or β-strands, respectively.

allaesthetic a. appl. characters effective when perceived by another organism.

allantoate (allantoic acid) hydration product of allantoin, nitrogenous excretion product of teleost fish and also found in other animals and plants.

allantochorion n. fetal membrane formed of outer wall of allantois and the primitive chorion.

allantoicase n. enzyme catalysing the hydrolysis of allantoate to ureidoglycolate and urea, which is found in amphibians, certain fishes and invertebrates. EC 3.5.3.4.

allantoin n. an end-product of purine and pyrimidine metabolism. It occurs in allantoic fluid and urine of mammals other than primates, in some gastropods and insects, and in plants.

allantoinase n. enzyme catalysing the conversion of allantoin to allantoate. EC 3.5.2.5.

allantois n. sac-like outgrowth from posterior part of alimentary canal in embryos of reptiles, amphibians, birds and mammals, which acts as an organ of respiration and/or nutrition and/or excretion. a. allantoic.

allatectomy n. excision or removal of corpora allata.

Allee effect the decrease in reproduction and survival of individuals in smaller populations, e.g. when population gets too thinly spread and individuals cannot find a mate.

Alleghany subregion subdivision of the Nearctic zoogeographical region, comprising eastern North America south of the Great Lakes to Florida and east of the central plains.

allele n. an alternative form of a gene. For example, a hypothetical gene, C, could exist in three variant forms within a population – the alleles C, c and c1. Each allele represents a DNA sequence with slight differences from the others. A diploid organism carries two alleles at each gene locus, one on each homologous chromosome. The two alleles may be identical (e.g. genotype CC), or different (e.g. genotype Cc or Cc1), and it is the particular combination of alleles that determines the phenotype of the organism. see also dominant (1), recessive allele.

allele frequency a measure of the occurrence of an allele in a population, being the proportion of the given allele in the population with respect to all alleles of that gene.

allelic a. (1) pert., or the state of being, alleles; (2) appl. two or more mutations mapping to the same area and which do not complement each other in the heterozygous state, showing that they are affecting the same genetic locus.

allelic complementation see complementation.

allelic exclusion the situation in any particular B lymphocyte or T lymphocyte that antibody or T-cell receptor synthesis, respectively, is specified by the genes on only one of the chromosomes in the relevant pair of homologous chromosomes.

allelomimetic a. appl. animal behaviour involving imitation of another animal, usually of the same species.

allelomorph n. (1) the characteristic specified by an allele; (2) formerly also used for allele q.v.

allelopathic a. pert. the influence or effects (sometimes inhibitory or harmful) of a living plant on other nearby plants or microorganisms. n. allelopathy.

allelotype n. the frequency of different alleles in a population.

Allen’s rule rule that in a widely distributed species of endothermic animal (an animal that generates its own body heat), the extremities (e.g. ears, feet, tail) tend to be smaller in the colder regions of the species’ range than in the warmer regions.

allergen n. a normally innocuous substance to which an individual is immunologically hypersensitive and which causes an inappropriate immune response, or allergy.

allergic a. (1) appl. immune reaction due to hypersensitivity to an antigen; (2) appl. person who produces a hypersensitive immune response to an otherwise innocuous antigen.

allergic asthma constriction of the bronchial tubes due to an allergic reaction to an inhaled antigen.

allergic conjunctivitis, allergic rhinitis n. allergic conditions which affect the mucous membranes of the eyelids and nose, respectively, caused by a reaction to pollen and other airborne antigens. alt. hayfever.

allergy n. hypersensitive immune reaction exhibited by certain individuals on exposure to an otherwise innocuous antigen (e.g. pollen, certain drugs, dustmite faeces, certain foods). The response is generally a local inflammatory reaction but severe systemic shock (anaphylactic shock) may occur in some individuals. The term is often used only for immunological hypersensitivity reactions mediated by IgE antibodies (type I hypersensitivity reactions) but may be used more generally for all types of immunological hypersensitivity. see also anaphylaxis, delayed hypersensitivity.

alliaceous a. pert. or resembling garlic or onion.

alloantibody n. antibody produced in response to immunization with an antigen from another member of the same species.

alloantigen n. an antigen, e.g. an MHC molecule, which is present in different forms in different individuals of the same species. An alloantigen from one individual provokes an immune response in a genetically dissimilar individual of the same species.

alloantiserum n. antiserum raised in one animal against the antigens of a genetically dissimilar animal of the same species.

allobiosis n. the changed reactivity of an organism in a changed internal or external environment.

allocarpy n. production of fruit after cross-fertilization.

allocheiral a. (1) having right and left sides reversed; (2) pert. reversed symmetry.

allochroic a. (1) able to change colour; (2) showing colour variation.

allochronic a. (1) not contemporary, appl. species in evolutionary time; (2) appl. species or populations that have non-overlapping breeding seasons or flowering periods.

allochthonous a. appl. material or species that has originated elsewhere.

allocortex n. the most primitive cortical areas. cf. neocortex.

allodynia n. the stimulation of pain by normally innocuous stimuli.

alloenzyme allozyme q.v.

allogamy n. cross-fertilization q.v. a. allogamous.

allogeneic a. genetically different, when appl. individuals of the same species.

allogenic a. appl. plant successions caused by external factors such as fire or grazing.

allogenous a. persisting from an earlier environment, appl. floras.

allograft n. tissue or organ transplanted from one individual to another, genetically non-identical, individual of the same species.

allogrooming n. grooming directed at another individual of the same species. alt. social grooming.

alloheteroploid n. heteroploid derived from genomes of different species.

allokinesis n. reflex or passive movement.

allokinetic a. moving passively or drifting, as plankton.

allometric a. (1) differing in growth rate; (2) pert. allometry.

allometry n. (1) study of relative growth; (2) change of proportions with increase in size; (3) growth rate of a part differing from standard growth rate or from growth rate as a whole.

allomixis n. cross-fertilization q.v. a. allomictic.

allomone n. chemical secreted by one individual which causes an individual of another species to react to it, such as scent given out by flowers that attracts pollinating insects.

allomorphosis n. evolution with rapid increase in specialization.

alloparental care assistance in the care of the young by individuals other than the parents (alloparents).

allopatric a. having separate and mutually exclusive areas of geographical distribution, appl. populations, species.

allophenic a. (1) chimaeric (appl. animals); (2) appl. a phenotype not due to a mutation in the cells showing the characteristic, but due to the influence of other cells.

allophore n. cell or chromatophore containing red pigment in skin of fishes, amphibians and reptiles.

allophycocyanin n. red protein pigment in the phycobilisomes of red algae and cyanobacteria which acts as a light-harvesting pigment for photosynthesis.

allopolyploid, alloploid n. polyploid produced from a hybrid between two or more different species and therefore possessing two or more unlike sets of chromosomes. alt. amphiploid.

alloreaction n. adaptive immune reaction made by one member of a species to an alloantigen from another member of the same species.

alloreactive a. appl. antibodies and T cells that react against antigens or cells from a genetically dissimilar individual of the same species. n. alloreactivity.

all-or-none principle principle that a response to a stimulus is either completely effected or is absent, first observed in heart muscle. alt. Bowditch’s Law.

allosematic a. having markings or coloration imitating warning signs in other, usually dangerous, species. cf. aposematic.

allosomal n. pert. inheritance of characters controlled by genes carried on an allosome.

allosome n. a chromosome other than an autosome, e.g. a sex chromosome.

allosteric a. pert. allostery.

allosteric activator a ligand that binds to a site on an allosteric protein and induces a conformational change that increases the protein’s activity.

allosteric inhibitor a ligand that binds to a site on an allosteric protein and induces a conformational change that decreases the protein’s activity.

allostery n. property displayed by many proteins such that the binding of a molecule or a covalent modification (e.g. phosphorylation) at one site induces a conformational change in the protein that results in a change in the properties of another, distant, site on the protein. The sites affected may be on the same subunit or on a different subunit of the same protein. The activity of allosteric proteins is usually regulated, either negatively or positively, by such binding of a molecule, or a covalent modification, at regulatory sites that leads to a change in conformation at the active, or functional, site. Proteins whose activity is controlled by allosteric regulation include many enzymes, haemoglobin, motor proteins, DNA-binding proteins and receptors.

allosynapsis, allosyndesis n. pairing of homologous chromosomes from opposite parents in a polyploid.

allotetraploid n. organism that results from the doubling of chromosome number in a hybrid between two species. alt. amphidiploid.

allotherm n. organism with body temperature dependent on environmental temperature.

allotopic a. appl. sympatric populations occupying different habitats within the same geographical range of distribution.

allotopic gene expression expression of a gene in a cell or organelle in which it is not normally expressed.

allotriploid n. organism whose somatic cells contain three sets of chromosomes, one of which differs from the others.

allotrophic heterotrophic q.v.

allotropous a. (1) appl. insects not limited to or adapted to visiting special kinds of flowers; (2) appl. flowers whose nectar is available to all kinds of insects.

allotropy n. (1) tendency of certain cells or structures to approach each other; (2) mutual attraction, as between gametes.

allotype n. a variant protein that is due to allelic differences between individuals of the same species. cf. isotype, idiotype.

allozygous a. appl. alleles at the same locus that are different or, if identical, of different origins, i.e. their identity is not due to common descent.

allozyme n. one of a number of different forms of the same enzyme encoded by different alleles of the same gene locus.

alluvial a. pert. soils composed of sediment transported and deposited by flowing water.

alpestrine a. growing high on mountains but not above the tree line.

alpha- for headwords with prefix α- or alpha- refer also to headword itself, e.g. for α-globin look under globin.

alpha n. (1) the highest-ranking individual within a dominance hierarchy; (2) the level of statistical significance of experimental results or observations.

alpha diversity ecological diversity within a habitat due to the coexistence of many subtly different ecological niches, each occupied by a different species. This type of diversity results from competition between species that tends to reduce the variation within species as each species becomes more finely adapted to its niche. alt. niche diversification. cf. beta diversity, gamma diversity.

alpha motor neuron motor neuron that innervates the main contractile fibres of a muscle, outside the spindle. cf. gamma efferent motor neuron.

alpha-proteobacteria group of the Proteobacteria that includes the photoautotrophic non-sulfur purple bacteria, which contain bacteriochlorophyll and various carotenoid pigments (e.g. Rhodopseudomonas, Rhodomicrobium), related non-phototrophic Gram-negative bacteria (e.g. Rhizobium, Agrobacterium), and most of the budding and/or stalked bacteria (e.g. Hyphomicrobium). alt. alpha purple bacteria.

alpha rhythm brain electrical potential, frequency 8–12 Hz, that occurs in a state of relaxed wakefulness.

alphaviruses n.plu. group of animal viruses in the Togaviridae, including Semliki Forest virus.

alpine a. appl. the part of a mountain above the tree line and below the permanent snow line, and to species mainly restricted to this zone.

alpine grassland grassland found above the tree line on high mountains.

alpine tundra zone of tundra-like vegetation found on high mountains above the alpine grasslands and below the permanent snow line.

alternate a. not opposite, appl. leaves, branches, etc., occurring at different levels successively on opposite sides of stem.

alternate host in the life cycle of heteroecious rust fungi, the host on which spermogonial and aecial stages are produced.

alternate segregation in a cell with a reciprocal translocation, the movement of both normal chromosomes to one pole and both translocated chromosomes to the other.

alternation of generations alternation of haploid and diploid stages which occurs in the life cycle of sexually reproducing eukaryotic organisms. In some organisms, e.g. mosses, the haploid phase is predominant; in others, e.g. flowering plants and many animals, the diploid phase is dominant and the haploid phase is much reduced or represented only by the gametes; and in others, e.g. hydrozoan coelenterates, diploid and haploid organisms alternate.

alternation of parts general rule that the parts of the different whorls of a flower alternate in position with each other, sepals with petals, stamens with petals.

alternative C3 convertase see C3 convertase.

alternative C5 convertase the active protease that cleaves complement component C5 to C5b and C5a in the alternative pathway of complement fixation. It is composed of two molecules of C3b bound to Bb (C3b2Bb).

alternative hypothesis in an experimental design, the complementary and opposite hypothesis to the null hypothesis. For example, if the null hypothesis is that a certain treatment has no effect on the outcome, then the alternative hypothesis is that the treatment does have an effect on the outcome. If the results of the experiment are significantly different from those predicted by the null hypothesis, the alternative hypothesis is held to be true.

alternative pathway of complement activation a pathway triggered by cell surfaces possessing certain properties and by endotoxins of Gram-negative bacteria. It involves complement component C3 and serum factors B, D and P (properdin) and results in formation of C3b which then follows the classical pathway of complement activation. see also C3, complement system, factor B, factor D, properdin.

alternative splicing the production of different RNAs from the same primary RNA transcripts by different patterns of splicing.

alterne n. vegetation exhibiting disturbed zonation due to abrupt change in environment or to interference with normal plant succession.

alternipinnate a. appl. leaflets or pinnae arising alternately on each side of midrib.

altrices n.plu. birds whose young are hatched in a very immature condition.

altricial a. requiring care or nursing after hatching or birth.

altruism n. any act or behaviour which results in an individual increasing the genetic fitness of another at the expense of its own, e.g. by devoting large amounts of time and resources to caring for another individual’s offspring at the expense of producing its own. a. altruistic. see also reciprocal altruism.

alula n. small lobe of a wing.

Alu sequences family of repetitive interspersed DNA sequences of around 300 bp, present in up to 1 million copies in the human genome. They were named after the restriction enzyme AluI, which was originally used to identify them in restriction maps. Similar sequences are present in other mammals. see also LINE, SINE.

alveolar a. (1) pert. an alveolus; (2) pert. tooth socket, appl. nerve, artery in connection with jaw bone.

Alveolata, alveolates n., n.plu. name given to a group of protists comprising the ciliates, apicomplexans and dinoflagellates, which have a system of sacs beneath the cell membrane.

alveolate a. deeply pitted or honeycombed.

alveolus n. (1) air cavity in lungs; (2) tooth socket; (3) a cavity; (4) small pit or depression.

Alzheimer’s disease degenerative neurological disease relatively common in elderly people, with atrophy of neurons in certain parts of the forebrain and consequent disturbance of brain function. It is accompanied by fibrillar amyloid deposits in the brain. Symptoms include profound confusion, memory loss and often changes in personality. Formerly called senile dementia. A rare inherited form of the disease, familial Alzheimer’s disease (FAD), causes symptoms at a much earlier age than usual.

amacrine a. having no conspicuous axon, appl. type of neuron in retina which forms a layer with bipolar and horizontal cells and makes lateral connections.

α-amanitin n. cyclic octapeptide toxin from the fungus Amanita phalloides, a potent inhibitor of RNA polymerases II and III.

Amastigomycota n. in some classifications, a major group of the Fungi comprising the zygomycetes, ascomycetes, basidiomycetes and deuteromycetes. They are terrestrial fungi, usually with a well-developed mycelium, and do not have motile flagellate zoospores or gametes. They include moulds (e.g. Mucor, Penicillium), and the macrofungi such as mushrooms, boletes, and bracket fungi.

amastigote n. stage in the life cycle of trypanosomatid protozoa. The oval or round cell has a nucleus, kinetoplast and basal body but the flagellum is either very short or entirely absent.

amatoxins n.plu. cyclic octapeptide toxins found in some mushrooms, e.g. α-amanitin.

Amazonian region part of the Neotropical floristic kingdom consisting of Venezuela, Colombia, Guyana (excepting the Guyana Highlands), Suriname, French Guiana and the Amazon basin area of Brazil, Ecuador and Bolivia west to the Andes.

amb ambulacra q.v.

amber n. (1) translucent yellow or brown material, known from the Cretaceous onwards, which is the fossilized resin of coniferous trees; (2) the UAG termination (stop) codon.

ambergris n. secretion of the sperm whale, formerly used as a musk fragrance in perfumery, now superseded by synthetic compounds.

amber mutation mutation generating an amber termination codon and resulting in premature termination of synthesis of the protein product of the mutated gene.

amber suppressor a mutant gene producing a tRNA which overcomes the effects of an amber mutation by inserting an amino acid at UAG.

ambiens n. thigh muscle in some birds, whose action causes the toes to maintain grasp on perch.

ambient a. surrounding.

ambilateral a. pert. both sides.

ambiparous a. appl. buds containing the beginnings of both flowers and leaves.

ambiquitous a. appl. enzymes for which the degree to which they are associated with subcellular particulate structures is dependent on metabolic activity.

ambisexual a. (1) pert. both sexes; (2) monoecious q.v.

ambitus n. (1) the outer edge or margin; (2) outline of echinoid shell viewed from apical pole.

amblyopia n. reduced visual acuity.

ambon n. ring of fibrous cartilage surrounding the socket of a joint.

ambosexual a. (1) common to, or pert. both sexes; (2) activated by both male and female hormones.

ambrosial a. appl. class of odours typified by ambergris and musk.

ambulacra n.plu. (1) region containing the tube-feet of echinoderms; (2) the bands of tube-feet themselves. sing. ambulacrum, alt. amb.

ameba alt. spelling of amoeba q.v.

ameiosis n. (1) occurrence of only one division in meiosis instead of two; (2) the absence of pairing of chromosomes in meiosis.

ameiotic a. appl. parthenogenesis in which meiosis is suppressed.

amelification n. formation of tooth enamel.

ameloblast n. columnar or hexagonal epithelial cell that secretes enamel and is part of enamel organ in tooth. alt. enamel cell.

amensalism n. form of competition between two species in which one is inhibited and the other is not. alt. antagonism.

amentaceous, amentiferous a. bearing catkins.

amentum n. catkin. plu. amenta.

ameristic a. (1) not divided into parts; (2) unsegmented; (3) undifferentiated or undeveloped.

Ames test simple in vitro test devised by the American biochemist Bruce Ames to screen compounds for potential mutagens and carcinogens by their ability to cause mutations in bacteria.

Ametabola n. the ametabolous (q.v.) insects.

ametabolous a. not changing form, appl. the orders of primitive wingless insects (the Ametabola) in which the young hatch from the egg resembling young adults, and comprising the Diplura (two-pronged bristletails), Thysanura (three-pronged bristletails), Collembola (springtails) and Protura (bark-lice).

amethopterin n. folate analogue that blocks regeneration of tetrahydrofolate and dTMP synthesis and is used as an anticancer drug to inhibit rapidly dividing cells. alt. methotrexate.

ametoecious a. parasitic on one host during one life cycle. alt. autoecious.

AMH anti-Müllerian duct hormone. see Müllerian-inhibiting substance.

amicronucleate a. appl. fragments of certain protozoans in which there is no micronucleus.

amictic a. (1) appl. eggs that cannot be fertilized and which develop parthenogenetically into females; (2) appl. females producing such eggs.

amidase n. (1) enzyme catalysing the hydrolysis of a monocarboxylic acid amide to a monocarboxylic acid and ammonia. EC 3.5.1.4; (2) any of a group of enzymes hydrolysing non-peptide C–N linkages of amides and including asparaginase, urease and glutaminase. EC 3.5.1–2.

amide n. compound that contains the group–CO.NH2, biological amides being derived from carboxylic acids and amino acids by replacement of the –OH of the carboxyl group with –NH2. An amide bond is formed by the condensation of a carboxylic acid with an amino group.

amidinase n. any of a group of enzymes hydrolysing non-peptide C–N linkages in amidines, and including arginase. EC 3.5.3–4.

amidine n. compound that contains the group –CNH.NH2.

amine n. any compound containing the functional group –NH2.

amino acid n. any of a class of compounds of the general formula RCH(NH2)COOH (α-amino acids) where R is a distinctive side chain. Side chains vary from the single hydrogen atom of glycine to the aromatic side chains of tryptophan and phenylalanine and the sulfur-containing side chains of cysteine and methionine. Proteins are composed of amino acids covalently linked together through their amino and carboxyl groups into a polypeptide chain with the side chains projecting from the covalently linked backbone. Amino acids can occur as optically active D- and L-isomers, of which only L-isomers are found in proteins. Around 20 different amino acids are present in proteins, all of which can be synthesized by autotrophs but which in heterotrophs are chiefly obtained by breakdown of dietary protein. Amino acids are also biosynthetic precursors of many important molecules such as purines, pyrimidines, histamine, thyroxine, adrenaline, melanin, serotonin, the nicotinamide ring and porphyrins among others. see Fig. 4 (p. 25) and individual entries for each amino acid.
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D-amino acid type of amino acid found in peptides in bacterial cell walls and a few other cellular products, but never in proteins.

amino acid analysis determination of the amino acid composition of a protein.

amino acid neurotransmitters the amino acids glycine and glutamate, which act as inhibitory and excitatory neurotransmitters, respectively, in the central nervous system.

amino acid notation the abbreviations for the amino acids found in proteins, which are used in displaying protein sequences and which may be of one or three letters (see Fig. 4).

amino acid racemization conversion of L-amino acids to D-amino acids, which occurs at a very slow rate in nature. It can be used to date certain fossils by measuring the amount of D-amino acids in the sample and calculating the time taken for them to form from the original L-amino acids (only L-amino acids are found in living tissue to any appreciable extent). The method can date fossils between 15,000 and 100,000 years old.

amino acid sequence order of amino acids in a polypeptide or protein.

aminoaciduria n. presence of abnormally large amounts of amino acids in the urine.

aminoacylase n. enzyme catalysing the hydrolysis of an acyl-amino acid to carboxylate and an amino acid. EC 3.5.1.14.

aminoacyltransferase n. any of a group of enzymes that transfer aminoacyl groups and including peptidyltransferase. EC 2.3.2.

aminoacyl-tRNA n. tRNA carrying an activated amino acid covalently attached to its 3′ end (e.g. methionyl-tRNA, seryl-tRNA, tyrosyl-tRNA).

aminoacyl-tRNA synthetase n. any of a large group of enzymes catalysing the attachment of an amino acid to tRNA, each aminoacyl-tRNA synthetase being specific for a particular amino acid and one or more acceptor tRNAs.

p-aminobenzoic acid (PBA) substance necessary as a vitamin in rats, but does not seem to be required in humans.

γ-aminobutyric acid (GABA) amino acid that acts as an inhibitory neurotransmitter in the central nervous system.

aminoglycoside n. any of a group of antibiotics such as streptomycin and kanamycin that consist of several amino-substituted sugars and/or sugar alcohols linked by glycosidic bonds.

amino group –NH2.

δ-aminolevulinate synthase (DALA synthetase) the first enzyme in the pathway through which haem is synthesized and through which haem synthesis is regulated by feedback inhibition.

aminopeptidase n. any of a group of enzymes that remove amino-terminal amino acid residues from a protein or peptide. EC 3.4.11.

aminopterin n. folate analogue that blocks the regeneration of tetrahydrofolate and dTMP synthesis and is used as an anticancer drug.

aminopurine (2-aminopurine, AP) n. analogue of adenine which pairs with cytosine rather than thymine and is therefore mutagenic.

4-aminopyridine (4-AP) compound used to selectively block potassium conductance channels in neurons.

amino sugar monosaccharide in which a hydroxyl group has been replaced by an amino group, e.g. galactosamine and glucosamine.

amino terminus (N terminus) the end of a protein chain that bears the free α-amino group. A protein is synthesized starting at the amino terminus. a. amino terminal (N-terminal).

aminotransferase n. any of a class of enzymes that catalyse the transfer of an α-amino group, usually from an α-amino acid to a α-keto acid. EC 2.6.1. alt. transaminase.

amitosis n. division of the nucleus by constriction without the condensation of mitotic chromosomes or formation of a spindle and without breakdown of the nuclear membrane, e.g. in the macronucleus of ciliates.

amixia n. cross-sterility between members of the same species as a result of morphological, geographical or physiological isolating mechanisms.

amixis n. (1) absence of fertilization, a. amictic; (2) sometimes used for the absence of gonads; (3) apomixis in haploid organisms.

ammocoete n. larva of lamprey.

ammonia (NH3) n. chemical compound that either directly or in the form of the ammonium ion [image: equation] is a source of nitrogen for plants. It is produced by biological nitrogen fixation, by the action of soil microorganisms that break down protein in dead organic matter, and as an excretion product of e.g. teleost fishes. see also ammonification, ammonotelic.

ammonia-oxidizing bacteria bacteria that oxidize ammonia to nitrite (e.g. Nitrosomonas, Nitrosococcus). alt. nitrosifiers.

ammonification n. the production of ammonia (as ammonium ion) from organic nitrogenous compounds, carried out by a variety of heterotrophic microorganisms (ammonifiers).

ammonifiers n.plu. bacteria that can produce ammonia from organic nitrogenous compounds.

ammonites n.plu. an extinct group of cephalopods, familiar from their coiled shells, similar to the nautiloids but probably had a calcareous larval shell.

ammonitiferous a. carrying fossil remains of ammonites.

ammonium ion see ammonia.

ammonotelic a. excreting nitrogen mainly as ammonia, e.g. most aquatic invertebrates, tadpoles and some teleost fish.

amniocentesis n. clinical procedure in which cells from the amniotic fluid surrounding the fetus are withdrawn for chromosomal analysis to detect genetically determined defects.

amnion n. (1) innermost of the embryonic membranes surrounding the developing embryo of reptiles, birds and mammals, alt. amniotic sac; (2) inner embryonic membrane of insects; (3) membrane like an amnion found in other invertebrates.

Amniota, amniotes n., n.plu. the land-living vertebrates, e.g. reptiles, birds and mammals, which have an amnion around the developing embryo.

amniotic a. pert. amnion, appl. folds, sac, cavity, fluid.

amniotic egg egg of birds, reptiles and prototherians (egg-laying mammals) within which extra-embryonic membranes are formed during embryonic development.

amoeba n. (1) unicellular non-photosynthetic wall-less protist whose shape is subject to constant change due to formation and retraction of broad, finger-like pseudopodia. The amoebas are classified in the large grouping Amoebozoa (q.v.), or the protist phylum Rhizopoda, and were formerly classified in the protozoan class Rhizopodea; (2) myxamoeba q.v. plu. amoebae, amoebas. alt. ameba.

amoebic a. pert., or caused by, amoebae, appl. dysentery (amoebiasis) caused by the parasitic amoeba Entamoeba histolytica.

amoebiform amoeboid q.v.

amoebism n. amoeboid form or behaviour, as of some cells.

amoebocyte n. (1) any cell having the shape or properties of an amoeba; (2) a cell in coelomic fluid of echinoderms.

amoeboflagellate n. protist that can change from an amoeboid to a flagellate form.

amoeboid a. resembling an amoeba in shape, in properties or mode of movement.

Amoebozoa n. proposed major monophyletic taxonomic grouping, based on molecular phylogenetics, which includes non-photosynthetic unicellular eukaryotes that move via broad finger-like pseudopodia (amoebae), the cellular slime moulds (e.g. Dictyostelium), and the plasmodial slime moulds (e.g. Physarum).

amoebula n. the amoeboid swarm spore of various protists.

amorph n. mutation in which no active gene product is formed. alt. null mutation.

amorphous a. (1) of indeterminate or irregular form; (2) with no visible differentiation in structure.

AMP adenosine monophosphate q.v.

AMPA receptor one type of glutamate receptor in the nervous system.

ampheclexis sexual selection q.v.

ampherotoky amphitoky q.v.

amphetamine n. sympathomimetic drug chemically related to adrenaline and which is a powerful stimulant of the central nervous system.

amphi- Gk prefix denoting both, on both sides.

amphiapomict n. a group of genetically identical individuals reproduced from facultatively sexual forms.

amphiarthrosis n. a slightly moveable joint.

amphiaster n. a sponge spicule star-shaped at both ends.

Amphibia, amphibians n., n.plu. vertebrate class including the extant subclass Lissamphibia, comprising the frogs and toads (order Anura), newts and salamanders (order Urodela) and the worm-like caecilians (order Apoda). There are also a number of extinct subclasses dating from the Devonian onwards, of which the ichthyostegalians are the earliest amphibian fossils found. Amphibians are ectothermic anamniote tetrapod vertebrates that typically return to the water for reproduction and pass through an aquatic larval stage with gills. Adults generally have lungs, are carnivorous, and may be at least partly land-living, and modern amphibians have a moist skin without scales, which is permeable to water and gases. see also anthracosaurs, ichthyostegalians, lepospondyls, temnospondyls.

amphibian, amphibious a. adapted for life either in water or on land.

amphibivalent n. a ring of chromosomes arising in the metaphase and anaphase of the 1st meiotic division as a result of the reciprocal translocation of chromosome segments between two chromosomes.

amphiblastic a. appl. telolecithal ova with complete but unequal segmentation.

amphibolic a. capable of turning backwards or forwards, such as the outer toe of some birds.

amphicarpous a. producing two kinds of fruit.

amphicoelous, amphicelous a. concave on both surfaces.

amphicondylous a. having two occipital condyles.

amphicribral a. with the phloem surrounding the xylem, appl. some concentric vascular bundles. alt. amphiphloic. cf. amphivasal.

amphid n. one of a pair of anterior sense organs in nematodes, possibly detecting chemical stimuli.

amphidetic a. extending behind and in front of umbo, appl. hinge ligaments of some bivalve shells.

amphidiploid allotetraploid q.v.

amphidromous a. going in both directions, appl. animal migration.

amphigenous a. (1) borne or growing on both sides of a structure; (2) borne or growing on all sides of an organism or structure, appl. fungi in which hymenium covers the whole surface of the spore-bearing body. alt. perigenous.

amphigony n. sexual reproduction involving two individuals.

amphigynous a. appl. antheridium surrounding the base of oogonium, as in some Peronosporales.

amphihaploid n. a haploid arising from an amphidiploid species.

amphimict n. (1) a group of individuals resulting from sexual reproduction; (2) an obligate sexual organism.

amphimixis n. reproduction by sexual reproduction involving fusion of gametes from two organisms. a. amphimictic. cf. apomixis.

Amphineura n. class of marine molluscs, commonly called chitons, having an elongated body and a mantle bearing calcareous plates.

amphioxus n. the lancelet, a cephalochordate of the genus Branchiostoma.

amphipathic a. possessing both a hydrophobic (non-polar) and a hydrophilic (polar) portion in the same molecule, appl. proteins or parts of proteins, and to molecules such as phospholipids. The amphipathic nature of phospholipids allows them to orient in aqueous solution into micelles with hydrophobic groups together at the centre of the sphere and the polar groups on the surface, and to form bilayered biological membranes with the hydrophobic groups pointing towards the centre. alt. amphiphilic.

amphiphloic a. with phloem both external and internal to xylem, appl. stems, vascular bundles.

amphiphyte n. an amphibious plant, one that can live on land or in water.

amphiploid allopolyploid q.v.

amphipneustic a. (1) having both gills and lungs throughout life history; (2) with only anterior and posterior pairs of spiracles functioning, as in most dipteran larvae.

amphipod n. member of the Amphipoda, an order of terrestrial, marine and freshwater malacostracan crustaceans, having a laterally compressed body, elongated abdomen and no carapace, e.g. sand-hopper.

amphiprotic a. appl. a molecule that can either donate or receive a proton.

amphirhinal a. having, or pert. two nostrils.

amphisarca n. a superior, many-seeded fruit with pulpy interior and woody exterior.

Amphisbaenia, amphisbaenians, amphisbaenids n., n.plu., n.plu. group of worm-like, burrowing, generally limbless reptiles with inconspicuous eyes and rounded tails.

amphispermous a. having seed closely surrounded by pericarp.

amphisporangiate a. (1) having sporophylls bearing both megasporangia and microsporangia; (2) hermaphrodite, appl. flowers.

amphispore n. (1) reproductive spore which functions as a resting spore in certain algae; (2) uredospore modified to withstand dry conditions.

amphisternous a. appl. type of sternum structure in some sea urchins.

amphistomatous a. having stomata on both surfaces, appl. some leaves.

amphistomous a. having a sucker at each end of body, as leeches.

amphistylic a. primitive type of jaw suspension, having the mandibular arch articulated with the hyoid arch, and the palatoquadrate (upper jaw) making three connections with the chondrocranium, as in some sharks, appl. skulls.

amphitelic a. appl. orientation of chromosomes on the spindle equator at metaphase of mitosis, with centromeres exactly equidistant from each pole.

amphithecium n. in bryophytes, peripheral layer of cells in sporogonium.

amphitoky n. parthenogenetic reproduction of both males and females.

amphitrichous a. with a flagellum at each pole, appl. bacteria.

amphitroph n. normally autotrophic organism which adapts itself to heterotrophic nutrition if placed in the dark for long periods.

amphitropical a. occurring on both sides of the tropics.

amphitropous a. having the ovule inverted, with hilum in middle of one side.

amphiumas n.plu. small family of wholly aquatic eel-like amphibians from southeastern United States, comprising a single genus with three species.

amphivasal a. with the xylem surrounding the phloem, appl. some concentric vascular bundles. alt. amphixylic.

amphogenic a. producing offspring consisting of males and females.

ampholyte n. molecule that contains both acidic and basic groups.

amphoteric a. (1) possessing both acidic and basic properties, e.g. amino acids; (2) with opposite characters.

amphotericin B a polyene antibiotic effective against fungal infections.

ampicillin n. a semisynthetic amino-phenylacetyl penicillin active against Gram-positive and some Gram-negative bacteria.

amplectant a. clasping or winding tightly round a support, as tendrils.

amplexicaul n. clasping or surrounding the stem, as base of sessile leaf.

amplexus n. mating embrace in frogs and toads during which eggs are shed into the water and fertilized.

ampliate a. having outer edge of wing prominent, as in some insects.

amplicon n. a stretch of DNA that has become copied many times to form an array of repeated sequences.

amplification n. (1) changes towards increased structural or functional complexity in ontogeny or phylogeny; (2) of genes or DNA, multiplication of a gene or DNA sequence to produce numerous copies within the chromosomes.

amplified fragment length polymorphism (AFLP) type of polymorphic DNA marker used for genetic mapping, esp. in plants. It is detected by restriction digestion of DNA followed by amplification of fragments by polymerase chain reaction.

ampulla n. (1) a membranous vesicle; (2) dilated portion at one end of each semicircular canal of ear; (3) dilated portion of various ducts and tubules; (4) internal reservoir on ring canal of water vascular system in echinoderms; (5) terminal vesicle of sensory canals in elasmobranch fishes; (6) (bot.) submerged bladder of bladderwort, Utricularia. plu. ampullae.

ampullaceous a. flask-shaped.

ampullae of Lorenzini jelly-filled tubes in the head of selachian fish (sharks, rays, etc.) opening to the exterior and terminating in sensory cells that detect changes in temperature or salinity of water or changes in electrical potential in the tissue.

amygdala n. (1) almond, or almond-shaped structure; (2) subcortical structure in the medial anterior part of temporal lobes of cerebral hemispheres, thought to be involved in memory.

amygdalin n. cyanogenic glycoside found in kernels of bitter almond, peach, cherry.

amylase n. α-amylase (EC 3.2.1.1), which randomly hydrolyses α-1,4 linkages in starch, glycogen and other glucose polysaccharides, or β-amylase (EC 3.2.1.2), which successively removes maltose units, or a mixture of these two enzymes.

amyliferous a. containing or producing starch.

amylogenesis n. starch formation.

amyloid n. (1) complex proteinaceous fibrillar material deposited in heart, liver, spleen and other organs in various diseases. It is formed from a variety of proteins that lose their normal folded structure and form fibrous aggregates rich in β-sheet structure that are resistant to proteolytic degradation. Amyloid deposits in brain are characteristic of Alzheimer’s disease; (2) a. starch-like.

amylolytic a. starch-digesting.

amylopectin n. branched polymer of glucose, found in starch, with a structure similar to glycogen.

amyloplast n. colourless plastid in which starch accumulates.

amylose n. unbranched polymer of glucose, found in starch.

ANA antinuclear antibody, autoantibodies against various components of the cell nucleus.

anabiosis n. a condition of apparent death or suspended animation produced in certain organisms by e.g. desiccation, and from which they can be revived.

anabolism n. the constructive biochemical processes in living organisms involving the formation of complex molecules from simpler ones and the storage of energy. a. anabolic.

anabolite n. any substance involved in anabolism.

anacanthous a. without spines or thorns.

anachoresis n. the phenomenon of living in holes or crevices.

anadromous a. appl. fishes which migrate from salt to fresh water annually.

anaemia n. blood disorder characterized by a lack of red cells, which may be due to a variety of causes.

anaerobe n. any organism that can live in the absence of gaseous oxygen (O2), obligate anaerobes being unable to live in even low oxygen concentrations, facultative anaerobes being able to live in low or normal oxygen concentrations as well. cf. aerobe.

anaerobic a. (1) appl. organisms that live in the absence of gaseous oxygen (O2); (2) appl. environments or conditions lacking in oxygen.

anaerobic decomposition the breakdown of organic matter under anaerobic conditions by microorganisms.

anaerobic respiration (1) respiration involving electron transport and reduction–oxidation reactions, leading to generation of a protonmotive force, but which uses a final electron acceptor other than O2; (2) glycolysis; (3) fermentation.

anaerobiotic a. lacking or depleted in oxygen, appl. habitats.

anaerogenic a. not producing gas during fermentation, appl. microorganisms.

anagenesis n. (1) progressive evolution within a lineage by the gradual change of one type into another without any branching or splitting of the lineage. a. anagenetic. cf. cladogenesis; (2) regeneration of tissues.

anal a. (1) pert. or situated at or near the anus; (2) appl. posterior median ventral fin of fishes.

analgesic (1) a. reducing or abolishing pain; (2) n. pain-killing drug.

analogous a. appl. structures that are similar in function but not in structure and developmental and evolutionary origin, e.g. the wings of insects and birds.

analogue n. (1) any organ or part similar in function to one in a different plant or animal, but of unlike evolutionary and developmental origin; (2) any compound chemically related to but not identical with another. Analogues of natural metabolites compete with them for binding sites on enzymes, receptors, etc., often blocking the normal reaction; (3) DNA or protein sequences that are similar by virtue of convergent evolution rather than by evolution from a common ancestor.

analogy n. resemblance in function though not in structure or origin. a. analogous.

analysis of covariance (ancova, ANCOVA) a statistical method used to examine the influence of various uncontrolled variables (the covariates) that may affect the results or observations obtained.

analysis of variance (anova, ANOVA) a statistical method by which the results (the sample means) from e.g. multiple experimental treatment groups can be compared to each other to ascertain whether any differences between them are statistically significant. see also one-way anova, two-way anova.

anamestic a. appl. small variable bones filling spaces between larger bones of more fixed position.

anamnestic a. in immunology, appl. secondary immune responses.

anamniotes n.plu. fishes, amphibians and the Agnatha (lampreys and hagfishes), characterized by the absence of an amnion around the embryo.

anamorph n. the asexual stage in the life cycle of a fungus. cf. holomorph, teleomorph.

anamorpha n.plu. larvae hatched with an incomplete number of segments.

anamorphic a. appl. fungi that have no known sexual stage in the life cycle.

anamorphosis n. (1) evolution from one type to another through a series of gradual changes; (2) excessive or abnormal structure of plant origin.

anandrous a. without anthers.

anangian a. without a vascular system.

ananthous a. (1) not flowering; (2) without an inflorescence.

anaphase n. stage of mitosis or meiosis which follows metaphase. In mitosis, duplicated chromosomes split lengthways, the two chromatids moving to opposite poles of the spindle. In meiosis, homologous chromosomes move to opposite poles of the spindle in anaphase I (1st meiotic division), and sister chromatids separate and move to opposite poles in anaphase II (2nd meiotic division).

anaphase-promoting complex (APC) protein complex that promotes the separation of sister chromatids during the transition from metaphase to anaphase in mitosis.

anaphylactic shock, anaphylaxis severe and sometimes fatal systemic shock symptoms produced by exposure to an antigen to which an individual is immunologically hypersensitive (allergic).

anaphylactoid reaction a reaction clinically similar to anaphylactic shock, but which is not mediated by IgE antibodies.

anaphylatoxin n. any of the complement fragments C3a, C4a or C5a, which can initiate inflammatory reactions that mimic some of the features of anaphylaxis. They are produced from their parent complement proteins – C3, C4 and C5 – by enzymatic cleavage during activation of the complement system by infection.

anaphysis n. (1) an outgrowth; (2) sterigma-like filament in apothecium of certain lichens.

anaplasia n. reversion to a less differentiated structure.

anaplast(id) leucoplast q.v.

anaplerotic reaction a replenishing reaction in intermediary metabolism, such as the carboxylation of pyruvate to oxaloacetate to replenish oxaloacetate in the tricarboxylic acid cycle after its withdrawal for amino acid synthesis.

anapleurite n. upper thoracic pleurite, as in some bristletails.

anapophysis n. small dorsal projection rising near transverse process in lumbar vertebrae.

anapsid a. with skull completely roofed over, with no temporal fenestrae, the only gaps in the dorsal surface being the nares, eye orbits and the parietal foramen.

anapsids n.plu. tortoises and turtles and extinct members of the reptilian subclass Anapsida, characterized by a sprawling gait and a skull with no temporal opening.

anarthous a. having no distinct joints.

anaschistic a. appl. tetrads which divide twice longitudinally in meiosis.

anaspids n.plu. order of extinct jawless vertebrates (agnathans) with slender flexible bodies covered in thin bony scales.

anastomosis n. formation of network or meshwork, e.g. the union of fine ramifications of leaf veins, the union of fungal hyphae, the union of blood vessels arising from a single trunk.

anastomosis group isolates of a fungal species whose hyphae can fuse with each other.

anastral a. appl. type of mitosis without aster formation.

anatomical a. pert. the structure of a plant or animal.

anatomically modern humans the species Homo sapiens, to which all living humans belong, which arose around 200,000 years ago. alt. modern humans.

anatomy n. study of the structure of plants and animals as determined by dissection.

anatoxin toxoid q.v.

anatriaene n. a trident-shaped spicule with backwardly directed branches.

anatropous a. inverted, appl. ovule bent over so that hilum and micropyle are close together and chalaza is at other end.

anautogenous a. appl. adult female insect that must feed if her eggs are to mature.

anaxial a. (1) having no distinct axis; (2) asymmetrical.

anchorage-dependent growth the requirement of many mammalian cells, such as fibroblasts, for a suitable surface, such as glass or plastic, on which to grow and divide in culture.

anchorage-independent growth the property shown by some transformed mammalian cells in culture, which can divide in semisolid agar, no longer requiring a surface such as glass or plastic on which to grow.

anchor residues in peptides that bind to a given MHC molecules, the relatively invariant amino acids at the positions that fit into the binding pockets on the MHC molecule.

ancient forest, ancient woodland native forest or woodland, which may be virgin forest or old secondary forest developed by secondary succession and that has been continuously present on a site for hundreds of years. It may have been managed but has never undergone extensive clear-felling, and can be recognized by its characteristic flora. cf. old-growth forest, secondary forest.

ancipital a. flattened and having two edges.

anconeal a. pert. the elbow.

anconeus n. small extensor muscle situated over elbow.

ancova, ANCOVA analysis of covariance q.v.

Andean region part of the Neotropical floristic kingdom consisting of the Andes and their western coastline in Peru.

Andreaeidae granite mosses q.v.

andric a. male.

androconia n.plu. modified wing scales producing a sexually attractive scent in certain male butterflies. sing. androconium.

androdioecious a. having male and hermaphrodite flowers on different plants.

androecium n. male reproductive organs of a plant. In flowering plants, the stamens collectively.

androgamone n. any substance produced by a male gamete which acts on a female gamete.

androgen n. any of various male steroid sex hormones, e.g. androsterone and testosterone, that are concerned with development of male reproductive system and production and maintenance of secondary sexual characteristics. They are secreted chiefly by the testis.

androgenesis n. (1) development from an embryo that contains paternal chromosomes only; (2) development from a male gamete, i.e. male parthenogenesis. a. androgenetic.

androgenic a. (1) stimulating male characters, masculinizing, appl. hormones; (2) appl. tissue capable of making androgenic hormones.

androgenone n. artificially produced embryo containing only male-derived chromosomes.

androgenous a. producing only male offspring.

androgonidia n.plu. male sexual individuals produced after repeated divisions of reproductive individuals of the colonial protistan, Volvox.

androgonium n. cell in antheridium (male reproductive organ of cryptogams) which gives rise to antherozoid mother cell.

androgyne a. hermaphrodite q.v.

androgynism n. hermaphroditism q.v.

androgynous a. (1) hermaphrodite q.v.; (2) bearing both staminate and pistillate flowers in the same inflorescence; (3) with antheridium and oogonium on the same hypha.

androgyny a. having the characteristics of both male and female.

andromerogony n. development of an egg fragment with only paternal chromosomes.

andromonoecious a. having male and hermaphrodite flowers on the same plant.

andromorphic a. having a morphological resemblance to males.

andropetalous a. having petaloid stamens.

androphore n. stalk or hypha carrying male reproductive organs (e.g. antheridia or androecium).

androsporangium n. sporangium containing androspores.

androspore n. an asexual zoospore which gives rise to a male dwarf plant.

androstenedione n. steroid sex hormone, an androgen, synthesized in gonads and adrenals.

androsterone n. a male steroid sex hormone, produced chiefly by testis, and which is less active than testosterone.

androtype n. type specimen of the male of a species.

anellus n. a small ring-shaped or triangular plate supported by valves and vinculum, in Lepidoptera.

anelytrous a. without elytra.

anemo- prefix derived from Gk anemos, wind.

anemochory a. dispersal of seeds by the wind. a. anemochorous, appl. seeds dispersed by the wind and appl. plants having seeds dispersed by the wind.

anemophily n. wind pollination or any other type of fertilization brought about by wind. a. anemophilous.

anemoplankton n. wind-borne microorganisms, spores and pollen.

anemosporic a. having spores or seeds dispersed by air currents.

anemotaxis n. movement in response to air currents.

anemotropism n. orientation of body, or plant curvature, in response to air currents.

anencephaly n. condition of having no brain. a. anencephalous.

anenterous, anenteric a. lacking a gut.

aner n. insect male, especially of ants.

anergy n. state of non-responsiveness to antigen.

aneuploid a. (1) having more or fewer than an exact multiple of the haploid number of chromosomes or haploid gene dosage; (2) appl. chromosomal abnormalities that disrupt relative gene dosage, such as deletions, alt. unbalanced. n. aneuploidy.

aneuronic a. without innervation, appl. chromatophores controlled by hormones.

aneusomic a. appl. organisms whose cells have varying numbers of chromosomes.

ANF atrial natriuretic factor q.v.

angienchyma n. vascular tissue.

angioblast n. cell from which endothelial lining of blood vessels is derived.

angiocarpic, angiocarpous a. (1) having fruit enclosed in a covering; (2) having spores enclosed in some kind of receptacle. n. angiocarpy.

angioedema swelling of the skin.

angiogenesis n. development of new blood vessels by sprouting from pre-existing vessels.

angiogenesis factors cytokines that promote the formation of blood vessels. see also tumour angiogenesis factors.

angiogenic a. (1) stimulating the formation of new blood vessels; (2) giving rise to blood vessels.

angiogenic clusters blood islands q.v.

angiogenin a tumour angiogenesis factor q.v.

angiography n. technique for visualizing the vascular system within an organ by injecting blood vessels with a dye that shows up on an X-radiograph. The picture produced is known as an angiogram.

angiology n. anatomy of blood and lymph systems.

Angiospermae, angiosperms Anthophyta q.v.

angiosporous a. having spores contained in a theca or capsule.

angiostomatous a. narrow-mouthed, appl. molluscs and snakes with non-distensible mouth.

angiotensin n. any of the four short polypeptides angiotensin I, II, III and IV, released in the blood by action of renin on angiotensinogen, angiotensin II being formed from the inactive angiotensin I. Angiotensin II acts on blood vessels, causing constriction and a rise in blood pressure. It also causes contraction of the uterus and stimulates aldosterone secretion from the adrenal cortex. Angiotensins III and IV have some similar effects to angiotensin II, but mostly to a lesser extent.

angiotensinogen n. protein formed in liver and released into the blood where it may be split by the enzyme renin to produce angiotensin I, the inactive precursor of the vasopressor angiotensin II.

ångström (Å) n. unit of ultramicroscopic measurement, 10−10 m, 0.1 nm.

angular a. (1) having or pert. an angle; (2) appl. leaf originating at forking of stem, as in many ferns; (3) n. membrane bone in lower jaw of most vertebrates.

angulosplenial n. bone forming most of lower and inner part of mandible in amphibians.

angustifoliate a. with narrow leaves.

angustirostral a. with narrow beak or snout.

angustiseptate a. having a silicula laterally compressed with a narrow septum.

anholocyclic a. (1) pert. alternation of generations with suppression of sexual part of cycle; (2) permanently parthenogenetic.

animal see Animalia, Metazoa.

animal cap in the blastula of Xenopus and other organisms, the region of small rapidly cleaving cells at and around the animal pole.

animal hemisphere that half of an egg or blastula containing the animal pole.

Animalia n. the animal kingdom. In modern classifications it comprises all multicellular eukaryotic organisms with wall-less, non-photosynthetic cells. Animals are holozoic feeders, taking in solid organic material. All multicellular animals except the sponges possess some form of nervous system and contractile muscle or muscle-like cells, and most can move about. In older classifications protozoa were also included in the animal kingdom. alt. animals, Metazoa, metazoans. see Appendix 3.

animal pole (1) in yolky eggs, that part free of yolk and which cleaves more rapidly than the opposite, vegetal, pole; (2) the end of a blastula at which the smaller cleavage products (micromeres) collect.

animal traps (1) a group of zygomycete fungi (Zoopagales) that capture and parasitize small soil animals; (2) a group of deuteromycete fungi (e.g. Arthrobotrys) that form hyphal loops and branches to which soil nematodes adhere and become entangled.

animal–vegetal axis the axis running from animal pole to vegetal pole in amphibian eggs.

animal viruses viruses that infect animals.

anion n. negatively charged ion (e.g. Cl−) which moves towards the anode, the positive electrode. cf. cation.

anion channel protein spanning cell membrane and allowing the passive transport of anions across the membrane.

aniridia n. absence of the iris of the eye.

aniso- prefix from Gk anisos, unequal.

anisocarpous a. having number of carpels less than the number of parts in the other floral whorls.

anisocercal a. with lobes of tailfin unequal.

anisocytic a. appl. stomata of a type in which three subsidiary cells, one distinctly smaller than the other two, surround the stoma. Formerly called cruciferous.

anisocytosis n. excessive variation in size of red blood cells.

anisodactylous a. having unequal toes, three toes forward, one backward.

anisodont heterodont q.v.

anisogamete n. one of two conjugating motile gametes differing in form or size. a. anisogamous.

anisogamy n. the union of morphologically unlike motile gametes. cf. isogamy.

anisognathous a. (1) with jaws of unequal width; (2) having teeth in upper and lower jaws unlike.

anisomerous a. having unequal numbers of parts in floral whorls. n. anisomery.

anisomorphic a. differing in size, shape or structure.

anisophylly heterophylly q.v.

anisopleural a. asymmetrical bilaterally.

anisoploid a. with an odd number of chromosome sets in somatic cells.

anisopterans n.plu. dragonflies, members of the suborder Anisoptera of the order Odonata.

anisopterous a. unequally winged, of seeds.

anisospore n. anisogamete q.v.

anisostemonous a. (1) having number of stamens unequal to number of parts in other floral whorls; (2) having stamens of unequal size.

anisotropic a. (1) doubly refracting, appl. dark bands of striated muscle fibres; (2) appl. eggs with predetermined axis or axes; (3) appl. crystals, displaying properties with different values when measured in different directions.

ankistroid a. (1) like a barb; (2) barbed.

ankyloblastic a. with a curved germ band, appl. to some insect embryos.

ankylosis n. union of two or more bones or hard parts to form one, e.g. bone to bone, tooth to bone. a. ankylosing.

ankyroid a. hook-shaped.

anlage n. the first structure or cell group indicating development of a part or organ. alt. primordium.

annealing n. reconstitution of a double-stranded nucleic acid from single strands.

annectant a. linking, appl. intermediate species or genera.

Annelida, annelids n., n.plu. phylum of segmented coelomate worms, commonly called ringed worms. They have a soft elongated body with a muscular body wall, divided into many similar segments, usually separated by septa, and covered with a thin, flexible collagenous cuticle. They possess a blood system, nephridia and a central nervous system. The Annelida contains three main classes: Polychaeta (ragworms, lugworms), Oligochaeta (e.g. earthworms) and Hirudinea (leeches).

annelide n. type of fungal cell that produces conidia basipetally.

annexin n. any of a structurally related group of proteins with calcium-binding and phospholipid-binding properties and a wide range of biochemical functions including inhibition of blood coagulation.

annidation n. situation in which a mutant organism survives in a population because an ecological niche exists that the normal individual cannot use.

Annonales Magnoliales q.v.

annotation n. the determination of the positions of genes and other features in a genomic DNA sequence, and the addition of information about function where available.

annotinous a. appl. growth during the previous year.

annual a. (1) appl. structures or growth features that are marked off or completed yearly; (2) living for a year only; (3) completing life cycle in a year from germination; (4) n. plant that completes its life cycle in a year.

annual increment the increase in biomass of an organism or community in a year.

annual ring growth ring q.v.

annular a. (1) ring-like; (2) appl. certain ligaments in wrist and ankle; (3) appl. orbicular ligament encircling head of radius and attached to radial notch of ulna; (bot.) (4) appl. certain vessels in xylem having ring-like thickenings in their interior; (5) appl. bands formed on inner surface of cell wall.

Annulata, annulates n., n.plu. a group of invertebrates including the annelid worms, arthropods and some related forms, having bilateral symmetry and true metameric segmentation.

annulate a. (1) ring-shaped; (2) composed of ring-like segments; (3) with ring-like constrictions; (4) having colour arranged in ring-like bands.

annulate lamellae stacks of membranes containing structures like nuclear pore complexes, seen in the cytoplasm of some eukaryotic cells.

annulus n. (1) any ring-like structure, such as segment of annelid; (bot.) (2) remains of veil forming ring around stalk in mushrooms and toadstools; (4) in ferns, a row of specialized cells in a sporangium; (zool.) (3) growth ring of fish scale; (4) 4th digit of hand. plu. annuli.

anococcygeal a. pert. region between coccus and anus.

anoestrus n. (1) the non-breeding period; (2) period of absence of sexual receptiveness in females.

anoikis n. apoptosis of cells that lose contact with the extracellular matrix.

anomaly n. any departure from type characteristics.

anomer n. either of two isomers of a monosaccharide differing only in the arrangement of atoms around the carbonyl carbon atom, as α-D-glucopyranose and β-D-glucopyranose. a. anomeric.

anomerism n. the existence of anomers of a molecule.

anomia n. inability to name objects or persons easily.

anomocytic a. appl. stomata which have no subsidiary cells. Formerly called ranunculaceous.

anomophyllous a. with irregularly placed leaves.

anopheline a. appl. mosquitoes of the genus Anopheles, vectors of malaria and some other diseases.

Anoplura n. order of insects, the sucking or body lice, which are ectoparasites of mammals. alt. Siphunculata.

anorexia n. absence of appetite.

anorthogenesis n. evolution showing changes in direction of adaptations.

anorthospiral paranemic q.v.

anosmic a. having no sense of smell. n. anosmia.

anova, ANOVA analysis of variance q.v.

anoxia n. lack of oxygen.

anoxic a. devoid of molecular oxygen, appl. habitats.

anoxygenic n. not producing oxygen, appl. photosynthesis carried out by bacteria other than cyanobacteria.

anoxygenic photosynthesis use of light energy to synthesize ATP in an electron-transport-based cyclic photophosphorylation reaction without the production of oxygen by splitting of water. Carried out by some photosynthetic bacteria, e.g. purple bacteria. The electron donors used in this type of photosynthesis include hydrogen, reduced sulfur compounds and organic compounds.

ANP atrial natriuretic polypeptide. see atrial natriuretic factor.

ANS autonomic nervous system q.v.

ansa n. loop, as of certain nerves.

Anseriformes n. a large order of birds, the waterfowl, including ducks, geese and swans. a. anseriform.

anserine a. pert. a goose.

ansiform a. loop-shaped, or looped.

antagonism n. (1) the effect of a hormone, etc., that counteracts the effects of another; (2) the inhibitory action of one species on another, such as the action of certain substances secreted by plant roots which inhibit other plants nearby. alt. amensalism. a. antagonistic.

antagonist n. (1) a muscle working against the action of another; (2) any substance that interferes with or prevents the action of a hormone, neurotransmitter or drug.

Antarctic kingdom one of the six generally recognized floristic kingdoms, comprising the islands in the Southern Ocean, New Zealand, and the southern tip of South America (below 40°S). It is divided into regions: Fernandezian (islands off the west coast of Chile), Argentina-Chile-Patagonian, Neozeylandic (New Zealand and surrounding islands), South Subantarctic Islands.

ante- prefix from the L. ante, before, in front of.

anteclypeus n. the anterior portion of clypeus when it is differentiated by a suture.

antecosta n. internal ridge of tergum for attachment of intersegmental muscles in insects, extended to phragma in segments that bear wings.

antecubital a. in front of the elbow, appl. fossa.

antedorsal a. situated in front of the dorsal fin in fishes.

antefurca n. forked process of anterior thoracic segment in some insects.

antemarginal a. appl. sori of ferns when they lie within margin of frond.

antenatal a. before birth, appl. tests for genetic defects performed on the fetus in the womb.

antenna n. (1) one of a pair of jointed feelers on head of arthropod; (2) feeler of rotifers; (3) in some fish, a modified flap on dorsal fin which attracts prey; (4) group of chlorophyll and other pigment molecules involved in light capture in photosynthesis. plu. antennae. a. antennal, antennary.

Antennapedia complex (ANT-C) cluster of homeotic genes in the fruitfly Drosophila melanogaster which control the specification of particular segments in the embryo.

antennary a. pert. antenna, appl. nerve, artery, etc.

antennation n. touching with the antenna, serving as tactile communication signal or an exploratory probing.

antennifer n. socket of antenna.

antennule n. small antenna or feeler, especially the 1st pair of antennae in Crustacea.

anterior a. (1) nearer head end; (2) ventral in human anatomy; (3) facing outwards from axis; (4) previous. cf. posterior.

anterior chamber-associated immune deviation (ACAID) the state of tolerance to foreign antigens that exists in the eye, allowing it, e.g. to accept corneal grafts from a donor with a different tissue type.

anterior commissure tract of fibres connecting the two cerebral hemispheres, anterior and ventral to the anterior end of corpus callosum.

anterior horn of the spinal cord, that part of grey matter containing cell bodies of motor neurons. cf. posterior horn.

anterior pituitary adenohypophysis (q.v.), excluding the pars intermedia.

anterior–posterior antero-posterior q.v.

anterograde a. (1) appl. transport of movement of material in axons of neurons away from cell body; (2) appl. degeneration of a neuron due to injury to the distal end. alt. Wallerian degeneration.

anterolateral system somatosensory nerve system which carries pain information to the brain. alt. spinothalamic tract.

antero-posterior a. appl. axis, from head to tail of the animal body.

antesternite n. anterior sternal sclerite of insects. alt. basisternum.

anthela n. the cymose inflorescence of the rush family, Juncaceae.

anther n. terminal part of stamen, which produces the pollen. see Fig. 18 (p. 211).

antheridiophore n. structure bearing antheridia.

antheridium n. organ or receptacle in which male gametes are produced in many cryptogams (ferns, mosses and liverworts), algae and fungi. plu. antheridia.

antherophore n. stalk of a stamen bearing many anthers, in male cone of some gymnosperms.

antherozoid n. motile male gamete produced from an antherozoid mother cell in an antheridium. alt. sperm, spermatozoid.

anthesis n. (1) stage or period at which flower bud opens; (2) flowering.

anthoblast n. young sessile polyp of a stony coral.

anthocarp n. collective, composite or aggregated fruit formed from an entire inflorescence, such as pineapple and fig.

Anthocerophyta, Anthoceratopsida, Anthocerotae, Anthocerotales n. the hornworts, a group of small spore-bearing non-vascular green plants with a thalloid gametophyte and rosette-like habit of growth. The cells typically contain a single large chloroplast with a pyrenoid. Hornworts often carry symbiotic photosynthetic cyanobacteria in the intercellular spaces. The sporophyte is typically an upright elongated sporangium on a stalk growing from the gametophyte. see also bryophytes.

anthoclore n. yellow pigment dissolved in cell sap of corolla, as of primrose.

anthocodia n. distal portion of polyp of soft corals (Alcyonaria) bearing mouth and tentacles.

anthocyanidins see anthocyans.

anthocyanins see anthocyans.

anthocyans n. water-soluble red, blue or purple flavonoid pigments found in the cell vacuoles of plants and comprising the anthocyanidins and the flavonoid glycoside anthocyanins. They are also found in some insects, absorbed with plant food.

anthodium n. head of florets, as in Asteraceae.

anthogenesis n. in some aphids, production of both males and females by asexual forms.

anthophilous a. (1) attracted by flowers; (2) feeding on flowers.

anthophore n. elongation of receptacle between calyx and corolla.

Anthophyta n. the flowering plants, one of the five main divisions of extant seed-bearing plants. Reproductive organs (stamens and ovary) are carried in flowers, in which the sporophylls (stamens and carpels) are typically surrounded by sterile leaves (petals and sepals). After pollination and fertilization the closed ovary containing the seeds develops into a fruit. The haploid gametophyte generation is much reduced, being restricted to the male and female gametes and cells giving rise to them. alt. angiosperms, Magnoliophyta. see Appendix 1.

anthostrobilus n. strobilus (cone) of certain cycads.

anthotaxis n. arrangement of flowers on an axis.

anthoxanthins n.plu. sap-soluble flavone glycoside flower pigments giving colours from ivory to deep yellow, also found in insects, having been absorbed from the plant on which the insect feeds.

Anthozoa, anthozoans n., n.plu. class of coelenterates of the phylum Cnidaria, comprising the soft corals, sea pens and sea fans (subclass Alcyonaria), and the sea anemones and stony corals (subclass Zoantharia). The soft corals, sea fans and stony corals are generally colonial, with individual polyps connected by living tissue and, in the case of the stony corals, embedded in a calcium carbonate matrix. Sea anemones are generally solitary.

anthracobiontic a. growing on burned soil or scorched material.

Anthracosauria, anthracosaurs n., n.plu. order of Carboniferous to Permian labyrinthodont amphibians, among whose members were the ancestors of the reptiles.

anthraquinone n. any of a class of orange or red pigments found in lichens, fungi, higher plants and insects such as the cochineal beetle and lac insect.

anthropic zone that area of the Earth’s surface that is under the influence of humans.

Anthropocene n. the most recent period in the Earth’s history, the time when human activity began to have a significant impact on the Earth’s climate and ecosystems – considered by some to have begun with the Industrial Revolution, and by some much earlier, with the rise of farming.

anthropocentrism n. an exclusively human-centred view that human activities are paramount and need take no account of non-human species. a. anthropocentric.

anthropochory n. accidental dispersal by humans (via spores, pollen, etc.).

anthropogenesis n. the evolutionary descent of humans. a. anthropogenetic.

anthropogenic a. produced or caused by humans.

anthropoid a. resembling or related to humans, as the anthropoid apes (family Pongidae): orang utan, chimpanzee and gorilla. Gibbons (family Hylobatidae) are sometimes also included.

Anthropoidea n. the suborder of primates consisting of monkeys, apes and humans.

anthropology n. the scientific study of human beings and human societies, especially differences in social organization, physiological differences and social and religious development.

anthropometry n. study of proportional measurements of parts of the human body.

anthropomorphism n. ascribing human emotions and behaviour to animals.

anthropomorphous a. resembling humans.

anthropozoonotic n. a human infection that can be transmitted to a variety of animal hosts, which act as reservoirs of infection.

anti- prefix derived from Gk anti, against, or L. ante, before.

antiae n.plu. feathers at base of bill in some birds.

antiauxin n. any compound that regulates or inhibits growth stimulation by auxins.

antibiosis n. antagonistic association of organisms in which one produces compounds, known as antibiotics, which are harmful to the other(s).

antibiotic (1) n. any of a diverse group of organic compounds produced by microorganisms which selectively inhibit the growth of or kill other microorganisms. Many antibiotics are used therapeutically against bacterial and fungal infections in humans and animals; (2) a. killing or inhibiting growth.

antibiotic resistance see drug-resistance factors, R plasmid, transposon.

antibiotin avidin q.v.

antibody (Ab) n. immunoglobulin which is secreted by plasma cells, derived from B lymphocytes after activation by an antigen, and which specifically recognizes that antigen, binding selectively to it and aiding its elimination by other components of the immune system. The body can make an almost unlimited variety of different antibodies, each B lymphocyte being genetically programmed early in its development to produce antibody of a single antigen specificity. Antibodies fall into several different classes or isotypes, which vary in their function in the immune response. see also adaptive immune response, B lymphocyte, immunoglobulin, immunoglobulin A, immunoglobulin D, immunoglobulin E, immunoglobulin G, immunoglobulin M.

antibody class see immunoglobulin A, immunoglobulin D, immunoglobulin E, immunoglobulin G, immunoglobulin M.

antibody combining site the site on an antibody that binds the antigen.

antibody-dependent cell-mediated cytotoxicity (ADCC) cell killing by various types of white blood cell, especially natural killer cells and eosinophils, which requires the target cell to be coated with specific antibody.

antibody diversity the production of an almost unlimited repertoire of antibodies of different specificities by an individual immune system. Different antibodies are produced by different B cells. Each B cell is programmed, by gene rearrangment at the immunoglobulin loci early in its development, to produce an antibody of a single specificity. see immunoglobulin genes.

antibody engineering the production by genetic engineering of antibodies with new properties (e.g. abzymes), or hybrid antibodies in which sequences from two different species (e.g. mouse and human) have been combined. One product of antibody engineering is human antibodies bearing specific antigen-binding sites derived from mouse antibodies. In this way, antibodies against a particular antigen, which can be obtained more easily in mice, are rendered non-immunogenic to humans and thus less likely to be inactivated than the unmodified animal antibody.

antibody genes see immunoglobulin genes.

antibody repertoire the total variety of antibodies that an individual can produce.

antiboreal a. pert. cool or temperate regions of the Southern Hemisphere.

antibrachial a. pert. the forearm or corresponding portion of a forelimb.

antical a. appl. the upper or front surface of a thallus, leaf or stem, esp. in liverworts.

anticlinal a. (1) appl. plane of cell division at right angles to surface of apex of a growing point; (2) in quadrupeds, appl. one of the lower thoracic vertebrae with upright spine towards which those on either side incline.

anticoagulant n. any substance which prevents coagulation or clotting of blood, such as dicoumarol, warfarin, heparin.

anticoding strand antisense strand q.v.

anticodon n. group of three consecutive bases in tRNA complementary to a codon in mRNA.

anticryptic a. appl. protective coloration facilitating attack.

antidiuretic a. (1) reducing the volume of urine; (2) appl. hormone (vasopressin) that controls water reabsorption by kidney tubules.

antidromic a. (1) contrary to normal direction; (2) (bot.) appl. stipules with fused outer margins.

antifertilizin n. a protein in cytoplasm of spermatozoa which reacts with fertilizin produced by ovum.

antifreeze compounds (1) compounds such as glycerol, sorbitol and mannitol, which lower the freezing point of body fluids and protect against freezing, found in the haemolymph of some insects; (2) glycoproteins found in the blood of some polar fish, and which depress the freezing point of the blood by enveloping small ice crystals that would otherwise form ice nuclei and cause the blood to freeze.

antigen (Ag) n. any substance capable of binding specifically to an antibody or a T-cell receptor. An antigen may be unable to induce a specific immune response when administered on its own, but will do so if attached to a suitable carrier. a. antigenic. cf. immunogenicity.

antigen–antibody complex complex of antibody with its specific antigen non-covalently bound to the antigen-binding site. Such complexes are formed when antigen and antibody come together, and are the form in which foreign antigens are most effectively scavenged by phagocytic cells and thus removed from the body. see also Fc receptors, immune complex.

antigen-binding site the part of an immunoglobulin (antibody) molecule that specifically binds an antigen. It is composed of the variable regions of one light and one heavy chain, each different antigen-binding site recognizing a single antigenic determinant. Each immunoglobulin monomer has two identical antigen-binding sites.

antigenic determinant site on an antigen molecule that elicits the formation of a specific antibody or activates a specific T cell, and against which the antibody or T-cell activity is directed. alt. epitope.

antigenic drift a gradual change in the antigens carried by some viruses, esp. influenza viruses, as a result of small genetic changes.

antigenicity n. the property possessed by a substance that can bind specifically to the antigen receptors on B lymphocytes or T lymphocytes, and thus, in principle, is able to stimulate a specific immune response. see antigen. cf. immunogenicity.

antigenic shift a substantial change in the antigens carried by some viruses, esp. influenza viruses, caused by the recombination between two virus strains, which manifests itself as the sudden appearance of a new virus type.

antigenic variation the ability of African trypanosomes (e.g. Trypanosoma brucei) and some other microorganisms to change the cell-surface antigens that they synthesize in successive generations. In trypanosomes, this is due to DNA rearrangements which bring a different gene into a position on the chromosome where it can be expressed.

antigen presentation the process by which a foreign protein antigen is prepared by cells for recognition by the T lymphocytes of the immune system. Cells take up incoming protein antigens and break them down into peptide fragments intracellularly. The peptides form complexes with MHC molecules, and these complexes are displayed on the cell surface. In this form the antigen can be recognized and responded to by T lymphocytes specific for the peptide–MHC combination. see also antigen-presenting cell, cytotoxic T lymphocyte, helper T lymphocyte, MHC molecules, T-cell receptor.

antigen-presenting cell (1) any cell displaying a complex of peptide antigen and MHC molecule on its surface; (2) specialized cell such as a dendritic cell or a macrophage, that presents antigen to and is able to activate naive T cells. Cells such as these are often referred to by the acronym APC.

antigen processing the partial breakdown of protein antigens by cells. The resulting peptide fragments are then displayed on the cell surface in complexes with MHC molecules.

antigen receptor cell-surface protein on lymphocytes that binds antigen. The antigen receptors on B cells are immunoglobulins and on T cells they are structurally similar molecules known as T-cell receptors.

antigiberellin n. any compound (e.g. phosphon, maleic hydrazide) with action on plant growth opposite to that of giberellins, causing plants to grow with short thick stems.

antihaemorrhagic a. appl. agents that stop bleeding, appl. vitamin: vitamin K q.v.

antihelix n. the curved prominence in front of helix of ear.

antihelminthic n. drug effective against parasitic flatworms or roundworms.

anti-idiotypic antibody antibody specific for an antigenic determinant located in the variable region of another antibody.

anti-immunoglobulin an antibody against an immunoglobulin, most usually against a determinant on the constant region.

Antillean subregion subdivision of the Neotropical zoogeographical region, comprising the islands of the Caribbean.

antimeres n.plu. (1) corresponding parts, such as left and right limbs, of a bilaterally symmetrical animal; (2) a series of equal radial parts, or actinomeres, of a radially symmetrical animal.

antimetabolite n. any substance that blocks a metabolic reaction, e.g. by competing with the natural substrate for enzyme active sites.

antimitotic a. inhibiting or preventing mitosis.

antimorph n. a mutant allele that has an opposite effect to the normal allele, competing with the normal allele when in the heterozygous state.

anti-Müllerian duct hormone (AMH) Müllerian-inhibiting substance q.v.

antimutagen n. any substance or other agent that slows down the mutation rate or reverses the action of a mutagen.

antimycin n. compound used experimentally as an inhibitor of cellular respiration.

antineuritic a. appl. vitamin: thiamine, lack of which causes polyneuritis.

antinociceptive a. appl. any agent that can lessen or prevent the generation or transmission of a painful or injurious sensation.

antiparallel a. describes two similar structures arranged in opposite orientations (e.g. the two strands of the DNA double helix).

antiparallel β-sheet type of β-sheet secondary structure in proteins in which adjacent strands of the sheet run in opposite directions. It can be formed by the folding of contiguous regions of the protein chain. cf. parallel β-sheet.

antiperistalsis n. peristalsis in the posterior–anterior direction.

antipetalous a. inserted opposite the insertion of the petals.

antipodal a. in plants, appl. group of three cells at the end of embryo sac opposite the micropyle.

antiport, antiporter n. membrane protein that transports a solute across the membrane, the transport depending on the simultaneous or sequential transport of another solute in the opposite direction. see also coupled transport, symport.

antiprostate n. bulbo-urethral gland q.v.

antipyretic a. appl. drugs that lower body temperature.

antirachitic a. preventing rickets, appl. vitamin: vitamin D.

anti-reductionism see reductionism.

Antirrhinum majus snapdragon, an ornamental dicot plant widely used in experimental plant genetics.

antiscorbutic a. preventing or counteracting scurvy, appl. vitamin: vitamin C (ascorbic acid).

antisense RNA RNA complementary to the normal RNA transcript of a gene, and which can block its expression by hybridizing to the DNA or by binding to the RNA transcript and preventing its translation.

antisense strand in double-stranded DNA, the DNA strand used as the template strand for transcription and thus complementary to the sense, or coding, strand. alt. anticoding strand, template strand.

antisepalous a. inserted opposite the insertion of the sepals.

antiseptic (1) n. a substance that destroys harmful microorganisms; (2) a. preventing putrefaction.

antiserum n. blood serum containing specific antibodies produced after immunization or natural infection. plu. antisera.

antisocial factor any selection pressure that tends to reverse social evolution.

antispadix n. a group of four modified tentacles in internal lateral lobes of Nautilus.

antitermination n. the continuation of transcription by RNA polymerase past the usual termination point in a gene, caused by the interaction of proteins known as antitermination factors with the enzyme.

antithesis, principle of see principle of antithesis.

antithrombin n. general name for any substance that neutralizes the action of thrombin and thus limits blood coagulation. Antithrombin III is an α-globulin that inactivates thrombin.

antitoxin n. substance which neutralizes a toxin by combining with it.

antitragus n. prominence opposite tragus of external ear.

antitrochanter n. in birds, an articular surface on ilium, against which trochanter of femur moves.

antitrope n. any structure that forms a bilaterally symmetrical pair with another.

antitropic a. (1) turned or arranged in opposite directions; (2) arranged to form bilaterally symmetrical pairs.

antitropous a. (1) inverted; (2) appl. plant embryos with radicle directed away from hilum.

α1-antitrypsin deficiency familial emphysema, an inherited defect leading to emphysema (overinflation and distension of air sacs in the lungs causing shortness of breath), caused by a genetic defect resulting in the production of inactive antitrypsin.

antitrypsins n.plu. protein inhibitors of the enzyme trypsin, produced in various animals and plants. Some are members of the serpin protein family (e.g. α1-antitrypsin). The genes for some plant antitrypsins have been transferred to crop species that lack them in order to make them resistant to insect pests, which cannot digest the plant material as a result of the antitrypsins it contains and so starve to death.

antiviral a. appl. antibodies, drugs or other agents that destroy or neutralize a virus or prevent its replication.

antlers n.plu. paired bony growths, projections from the skull, on the heads of members of the deer family, which are often branched, are shed annually and are usually confined to males.

antlia n. the spiral sucking proboscis of Lepidoptera.

ant lions a group of insects in the order Neuroptera q.v.

antral follicle immature fluid-filled ovarian follicle.

antrorse a. directed forwards or upwards.

antrum n. (1) a cavity or sinus; (2) fluid-filled cavity in developing ovarian follicle. a. antral.

ants n.plu. social insects of the superfamily Formicoidea of the order Hymenoptera, which live in colonies composed of a queen, with male, worker and, in some cases, soldier castes.

anucleate a. without a nucleus.

anucleolate a. without a nucleolus.

Anura, anurans n., n.plu. one of the three orders of extant amphibians, comprising the frogs and toads. In some classifications called the Salientia.

anural, anurous a. tailless.

anus n. the opening of the alimentary canal (usually posterior) through which undigested food is voided. a. anal.

anvil incus q.v.

aorta n. (1) in mammals, the great trunk artery that carries blood from the heart to the arterial system of the body; (2) in other animals, major blood vessel carrying oxygenated blood. see dorsal aorta, ventral aorta.

aortic a. pert. aorta, appl. e.g. hiatus, isthmus, lymph glands, semilunar valves.

aortic arches paired arteries in vertebrate embryos, which connect dorsal and ventral arteries, running between gill slits on either side.

aortic bodies two small masses of chromaffin cells in a capillary plexus, one on each side of mammalian fetal abdominal aorta, being part of system for controlling the oxygen content and acidity of blood. alt. organ of Zuckerkandl.

AP aminopurine q.v.

AP-1 a transcriptional regulatory protein in mammalian cells, a dimer of the proteins Jun and Fos.

4-AP 4-aminopyridine q.v.

apandrous a. (1) without functional male sex organs; (2) without antheridia; (3) parthenogenetic, such as oospores in certain oomycetes.

apatetic a. appl. misleading coloration.

APC (1) anaphase-promoting complex q.v.; antigen-presenting cell (2) q.v.; adenomatous polyposis coli protein q.v.

ape n. any member of the primate superfamily Hominoidea (q.v.), comprising human, chimpanzee, gorilla, orangutan and gibbon species and their extinct relatives back to the divergence of this lineage from that of the Old World monkeys. see great apes, lesser apes, Primates.

AP endonuclease any of a group of DNA repair endonucleases that make a single-stranded cut in DNA to the 5′ side of a nucleotide from which the purine or pyrimidine base has been removed.

aperispermic a. appl. seeds without nutritive tissue.

apertura piriformis anterior nasal aperture of skull.

apetalous a. without petals.

apex n. tip or summit, as of wing, heart, lung, root, shoot. plu. apices.

aphagia n. refusal to eat.

Aphaniptera Siphonaptera q.v.

aphanipterous a. apparently without wings.

aphanoplasmodium n. plasmodium consisting of a network of fine strands of protoplasm, resembling lace.

aphasia n. impairment in the understanding or production of language as the result of an injury to the brain.

Aphasmidia n. class of nematode worms with no phasmids, and whose amphids open on to the posterior part of the head capsule.

apheliotropism n. tendency to turn away from the sun.

aphid n. insect of the family Aphididae (Aphidae) of the Hemiptera with mouthparts adapted for piercing and sucking plants. Aphids are of economic importance as plant pests and vectors of plant virus diseases, and have a parthenogenetic and a sexual reproductive phase.

aphidicolin n. fungal antibiotic that inhibits DNA replication in eukaryotes and DNA polymerase α in vitro.

aphins n.plu. red and yellow fat-soluble pigments extracted from various aphids, probably arising after death from protaphin.

aphlebia n. lateral outgrowth from base of frond stalk in certain ferns.

aphodus n. short tube leading from internal chamber lined with flagellate cells to the excurrent canal system in sponges. a. aphodal.

aphotic a. pert. absence of light, appl. zone of deep sea where daylight fails to penetrate.

aphototropism n. tendency to turn away from light.

Aphragmabacteria n. in some classifications the name for the group of prokaryotes comprising the mycoplasmas and similar organisms, small bacteria lacking the typical bacterial cell wall.

aphthous a. producing blisters.

aphthoviruses n.plu. group of animal viruses in the Picornaviridae, e.g. foot-and-mouth disease virus.

Aphyllophorales n. lineage within the basidiomycetes that contains the polypores, chanterelles, tooth fungi, coral fungi and corticoids.

aphyllous a. without foliage leaves. n. aphylly.

aphytic a. without plant life, appl. zone of coastal waters below ca. 100 m, or to the bottoms of deep lakes.

Apiales order of dicot trees, shrubs and herbs including the families Araliaceae (ginseng) and Apiaceae (carrot, celery, parsley etc., previously known as the Umbelliferae).

apical a. (1) at the tip of any cell, structure or organ; (2) pert. distal end; (3) appl. cell at tip of growing point; (4) (bot.) appl. style arising from summit of ovary.

apical–basal axis the axis running from the tip of a plant shoot to the tip of the root.

apical cell in development of plant embryo, the small cell that is produced by unequal division of the fertilized egg and gives rise to the embryo.

apical dominance phenomenon common in plant development in which the bud at the tip of the shoot, the apical bud, suppresses the development of lateral buds that have formed further down the stem. If the apical bud is removed, the lateral buds then develop. The apical bud produces a growth-inhibitory hormone that is carried back down the stem.

apical ectodermal ridge ridge on end of limb bud in mammalian and avian embryos which produces signals that influence the development of the limb. alt. apical ridge.

apical membrane in an epithelium lining an internal cavity (e.g. gut, lungs, glands), the face of an epithelial cell which is adjacent to the cavity.

apical meristem dividing tissue at tip of developing plant shoots and roots, at which growth occurs.

apical placentation in plant ovary, placentation where ovule is at the apex of ovary.

apical ridge apical ectodermal ridge q.v.

apices plu. of apex.

Apicomplexa, apicomplexans n., n.plu. phylum of non-photosynthetic heterotrophic protists parasitic in animals, comprising the sporozoan protozoans, e.g. gregarines, coccidians, Plasmodium and piroplasms. They are transmitted from host to host in the form of ‘spores’, small infective bodies produced by schizogony. alt. Sporozoa.

apiculate a. coming abruptly to a small tip, as in some leaves.

apilary a. having upper lip missing or suppressed in corolla.

apileate a. having no pileus.

apitoxin n. main toxic fraction of bee venom.

apivorous a. feeding on bees.

aplacental a. having no placenta, appl. mammals: the monotremes.

aplanetic a. non-motile, appl. spores.

aplanetism n. absence of motile spores or gametes.

aplanogamete n. a non-motile gamete.

aplanospore n. a non-motile resting spore.

aplasia n. (1) arrested development; (2) non-development; (3) defective development.

aplastic a. (1) pert. aplasia; (2) without change in development or structure.

aplastic anaemia lack of red blood cells as a result of their non-development in the bone marrow.

aplerotic a. not entirely filling a space.

aploperistomatous a. having a peristome with one row of teeth, as do mosses.

aplostemonous a. with a single row of stamens.

Aplysia genus of opisthobranch molluscs known as sea hares, usually referring to Aplysia californica, which is used as an experimental animal in neurobiology.

apneustic a. with spiracles closed or absent, appl. aquatic larvae of certain insects.

apneustic centre region in the pons of the brainstem involved in control of breathing, in particular of inspiration. Its actions are antagonized by the pneumotaxic centre.

apocarp n. individual carpel of a composite fruit.

apocarpous a. having separate or partially united carpels. n. apocarpy.

apocentric a. diverging or differing from the original type.

apocratic a. opportunistic, appl. species.

apocrine a. appl. glands, e.g. mammary glands, whose secretion accumulates beneath the surface and is released by breaking away of the outer part of the cells.

apocytium n. multinucleate mass of naked cytoplasm.

Apoda n. (1) an order of limbless burrowing amphibians, commonly known as caecilians, having a reduced or absent larval stage and minute calcified scales in the skin. In some classifications called the Gymnophiona; (2) the name has also been given to orders of parasitic barnacles (crustaceans) and burrowing sea cucumbers (echinoderms).

apodal a. (1) having no feet; (2) having no ventral fin; (3) stemless.

apodeme n. an internal skeletal projection in arthropods.

apoderma n. enveloping membrane secreted during resting stage between instars by certain ticks and mites.

Apodiformes n. an order of birds including the swifts.

apoenzyme n. inactive protein part of an enzyme remaining after removal of the prosthetic group. cf. holoenzyme.

apogamy n. a type of apomixis in which the embryo is produced from the unfertilized female gamete or from an associated cell. see also generative apogamy.

apogeotropism ageotropism q.v.

apogynous a. lacking functional female reproductive organs.

apoinducer n. regulatory protein that activates a gene by binding to control regions in the DNA and allowing transcription to take place.

apolegamic a. appl. mating associated with sexual selection.

apolipoprotein n. the protein component of a lipoprotein.

apolysis separation of old cuticle from epidermis that occurs in insect larvae at the start of moulting.

apomeiosis n. sporogenesis without meiosis. a. apomeiotic.

apomict n. an organism reproducing by apomixis (q.v.).

apomixis n. (1) asexual reproduction without meiosis or fertilization in plants, akin to parthenogenesis but including development from cells other than ovules. see apogamy q.v., apospory q.v.; (2) vegetative apomixis q.v. a. apomictic. cf. amphimixis.

apomorphy n. in cladistic phylogenetics, a novel character evolved from a pre-existing character. The original character and the new (derived) character form a homologous pair termed an evolutionary transformation series. see also synapomorphy.

aponeurosis n. flattened tendon for insertion of a muscle.

apopetalous polypetalous q.v.

apophyllous a. having free perianth leaves.

apophysate a. having an apophysis.

apophysis n. (1) (zool.) a projecting process on bone or other skeletal material, usually for muscle attachment; (2) (bot. & mycol.) various small protuberances, as on hyphae or on capsule of mosses; (3) small protuberance at base of seed-bearing scales in pine cones.

apoplasmodial a. not forming a typical plasmodium.

apoplast n. the cell walls collectively of a plant tissue or a complete plant. a. apoplastic.

apoplastic pathway in plant tissue, the movement of ions and other solutes across stems or roots via cell walls.

apoplastid n. a plastid lacking chromatophores.

apoprotein n. protein lacking its prosthetic group. see also apoenzyme.

apoptosis n. cell death as a result of activation of an intracellular ‘suicide’ programme. It is a normal and essential event during development generally and within the immune system. Apoptosis does not lead to lysis of cells and thus avoids damage to neighbouring tissue. alt. programmed cell death. cf. necrosis.

apopyle n. exhalent pore of sponges.

aporogamy n. entry of pollen tube into ovule by some method other than through the micropyle.

aporrhysa n.plu. exhalent canals in sponges.

aposematic a. appl. warning coloration or markings that signal to a predator that an organism is toxic, dangerous or distasteful. cf. parasematic.

aposporogony n. absence of sporogony.

apospory n. a type of apomixis in which a diploid gamete is produced from the sporophyte without spore formation.

apostasis n. condition of abnormal growth of axis that causes separation of perianth whorls from one another.

apostatic a. differing markedly from the normal.

apostatic selection type of frequency-dependent selection in which a predator selects the most common morph in the population, thus favouring the survival of rarer morphs.

apostaxis n. abnormal or excessive exudation.

apostrophe n. arrangement of chloroplasts along lateral walls of leaf cells in bright light.

apothecium n. (1) open cup-shaped fruiting body of Discomycetes (cup fungi, morels and truffles) bearing asci on the inner surface; (2) fruiting body of some lichens. plu. apothecia.

apothelium n. a secondary tissue derived from a primary epithelium.

apotracheal a. with xylem parenchyma independent of vessels, or dispersed, appl. wood.

apotropous a. appl. an anatropous ovule with a ventrally situated line of fusion with funicle.

apotypic a. diverging from a type.

apparent free space that part of a tissue lying outside the plasma membranes of its constituent cells. It includes the intercellular spaces and, in plant tissues, the cell wall.

apparent mortality a measure of mortality in a population at a given developmental stage (e.g. age group) expressed as the percentage of the number alive at the beginning of the stage. alt. percentage successive mortality.

appeasement n. appl. behaviour which ends the attack of one animal on another of the same species by the loser’s adopting a submissive posture or gesture.

appendage n. organ or part attached to a trunk, as limb or branch.

appendical a. pert. appendix.

appendices plu. of appendix.

appendicular a. (1) pert. appendages, appl. skeleton of limbs; (2) pert. appendix.

appendiculate a. (1) having a small appendage, as a stamen or filament; (2) having an appendiculum.

appendiculum n. remains of the partial veil on rim of cap of some agaric fungi.

appendix a. an outgrowth, esp. the vermiform appendix of human intestine. plu. appendices.

appendix colli the hanging tuft of hairs on the neck of an animal, e.g. goat.

appetitive a. appl. behaviour at the beginning of a fixed behaviour pattern. It can be very variable, ranging from unoriented wanderings to apparently purposeful behaviour.

applanate a. flattened.

application factor a factor used to determine the maximum safe concentration of a substance for an organism. It is the ratio of the concentration of the substance that produces a certain long-term response in the organism to the concentration causing death in 50% of the population within a given time period.

apposition n. laying down of material on a preformed surface, as in growth of cell wall or bone.

appressed a. pressed together without being united.

appressorium n. (1) adhesive disc, as of sucker or haustorium; (2) modified hyphal tip of parasitic fungi which may form a haustorium or penetrate the substrate.

apraxia n. impairment in the ability to carry out skilled voluntary movements although there is no muscle paralysis.

aproterodont a. having no premaxillary teeth.

AP site apurinic or apyrimidinic site. A site on DNA at which a purine or pyrimidine base has been removed.

aptamer n. small DNA molecule that has been selected for its binding properties for a particular molecule.

apteria n.plu. naked or down-covered surfaces between feather tracts on bird skin.

apterous a. (1) (zool.) wingless; (2) (bot.) having no wing-like extensions on stems or petioles.

apterygial a. (1) wingless; (2) without fins.

Apterygiformes n. an order of flightless birds including the kiwis.

apterygote, apterygotous a. wingless, appl. a group of insects, the subclass Apterygota, that have no wings, little or no metamorphosis, and abdominal appendages in the adult. It comprises the orders Thysanura, Diplura, Protura and Collembola.

apurinic a. appl. a nucleotide in DNA that has lost its purine base.

apyrene a. seedless, appl. certain cultivated fruits.

apyrimidinic a. appl. a nucleotide in DNA that has lost its pyrimidine base.

aquaculture n. raising of algae, fish and shellfish for human use in artificial or natural freshwater ponds, lakes, irrigated fields and irrigation ditches, and, for marine organisms, in enclosures in coastal inlets and estuaries.

aquaporins n.plu. family of channel-forming membrane proteins which allow the passage of water and some small solutes into cells through the plasma membrane.

aquatic a. living in or near water.

aquatic ecosystems any ecosystem of which the principal component is water, such as ponds, lakes, rivers, streams and oceans. cf. wetland.

aqueduct n. fluid-filled channel or passage, as that of cochlea and of vestibule of ear.

aqueduct of Sylvius channel running through midbrain, connecting 3rd and 4th ventricles. alt. aqueduct, cerebral aqueduct.

aqueous a. watery, appl. humour: fluid between lens and cornea.

aqueous solution solution of a solute in water.

Aquificae n. a phylum of Bacteria, distinguished on DNA sequence data. It includes hyperthermophilic chemolithotrophs that oxidize H2 or reduced sulfur compounds. Aquifex is thought to be the closest known relative of the universal ancestor of all Bacteria. Previously known as the Aquifex–Hydrogenobacter group.

aquiherbosa n. herbaceous vegetation growing submerged in water.

Arabidopsis thaliana thalecress, a small annual plant of the Cruciferae, widely used as a model organism in plant molecular genetic and developmental research because of its ease of culture and small simple genome.

arabinan n. any of a group of polysaccharides composed predominantly of arabinose subunits, found in some plant cell walls.

arabinogalactan n. polysaccharide found in plant cell walls, composed of arabinose and galactose subunits.

arabinose n. five-carbon aldose sugar found esp. in plant gums, pectins and cell-wall polysaccharides.

arable a. appl. land that is cultivated, and to crops grown on cultivated land, except trees. cf. pasture, rangeland.

arachidonic acid a fatty acid, a precursor of prostaglandins and prostacyclins.

Arachnida, arachnids n., n.plu. class of mainly terrestrial, carnivorous arthropods, included in the subphylum Chelicerata, comprising spiders (order Araneae), scorpions (Scorpiones), mites and ticks (Acari), false scorpions (order Pseudoscorpiones), palpigrades (order Palpigrada), solifugids (order Solifugae) and harvestmen (Opiliones). They have a body usually divided into a prosoma of eight fused segments and a posterior opisthosoma of 13 fused segments. The prosoma is not differentiated into a head and thorax and bears the clawed and prehensile chelicerae, the pedipalps, and four pairs of walking legs.

arachnidium n. the spinning apparatus of a spider, including spinning glands and spinnerets.

arachniform a. arachnoid, stellate.

arachnodactyly n. having abnormally long and slender fingers.

arachnoid a. (1) pert. or resembling a spider; (2) like a cobweb; (3) consisting of fine entangled hairs; (4) n. the middle of the three membranes surrounding the brain and spinal cord.

arachnoidal a. pert. the arachnoid membrane.

arachnoidal granulations Pacchionian bodies q.v.

aragonite n. a crystalline form of calcium carbonate, one of the constituents of mollusc shells.

Arales n. an order of herbaceous monocots comprising the families Araceae (arum) and Lemnaceae (duckweed).

Araneida spiders q.v.

araneose, araneous a. covered with or consisting of fine entangled filaments.

arbacioid a. of sea urchins, having one primary pore plate, with a secondary on either side.

arboreal a. (1) living in trees; (2) pert. trees.

arborescence arborization q.v.

arborescent a. branched like a tree.

arboretum n. a collection of species of trees.

arboriculture n. the cultivation of trees.

arborization n. tree-like branching, as of dendrites and axon on nerve cells.

arboroid a. tree-like.

arbovirus n. arthropod-borne virus, a virus that replicates in an arthropod as its intermediate host and in a vertebrate as its definitive host. Examples are yellow fever virus, which is transmitted by mosquitoes, and the tick-borne encephalitis viruses. Previously known as arborviruses.

arbuscular a. shrub-like.

arbuscular mycorrhiza common type of endomycorrhiza characterized by the occurrence of arbuscules (discrete masses of branched hyphae) in infected tissues and hyphae ramifying within and between the cells of the root cortex.

arbuscule n. small tree-like shrub or dwarf tree.

arbutoid a. appl. endomycorrhizas formed on members of the tribe Arbutoideae (family Ericaceae), with a well-defined fungal sheath and Hartig net and extensive penetration of the cells of the root cortex.

arcade n. (1) an arched channel or passage; (2) a bony arch.

arch-, arche- prefix derived from Gk arch, beginning.

archae- prefix derived from Gk archaios, primitive.

Archaea, archaea n., n.plu. (1) superkingdom or domain of prokaryotic microorganisms previously known as the archaebacteria. It is distinguished from the other prokaryotic domain, the Bacteria, on genetic and biochemical grounds. Its members are known as archaea (sing. archaeon) and include the methanogens, the extreme thermophiles, the extreme halophiles, and Thermoplasma. Archaea differ from bacteria in having no muramic acid in their cell walls and in having ether-linked membrane lipids that contain side chains of repeating isoprene units instead of fatty acids. see Appendix 6 for the main groups within the Archaea, which all have individual entries within the body of the dictionary; (2) the name has been used in the past for microorganisms found in the oldest Precambrian rocks, i.e. rocks of the Archean era.

archaeal, archaean a. pert. the Archaea, or a member of the Archaea.

Archaean Archean q.v.

archaebacteria see Archaea.

archaeocyte n. one of the three types of somatic cells in sponges. It can differentiate into all of the other cell types. alt. archeocyte.

archaeon n. a member of the Archaea (q.v.). plu. archaea.

Archaeopteryx and  Archaeornis genera of fossil birds from the Jurassic, which show many reptilian features.

Archaeornithes n. subclass of primitive reptile-like fossil birds that includes Archaeopteryx.

archaeostomatous a. having the blastopore persistent and forming the mouth.

Archaeozoic see Archaean.

arch-centra n.plu. vertebral centra formed by fusion of basal growths of primary dorsal and ventral cartilaginous outgrowths (arcualia) from centrum external to chordal sheath. a. archecentrous, archicentrous, archocentrous.

arche- see archae-, archi-, arch-.

Archea, archea Archaea q.v.

Archean n. earliest geological aeon, the earlier aeon or division of the Precambrian, beginning about 4000 million years ago with the formation of Earth’s crust and lasting to 2500 million years ago. The time during which life originated (first traces found at around 3800 million years ago) and was solely unicellular. a. Archean.

archecentric a. conforming more or less with the original type.

archedictyon n. intervein network in the wings of some primitive insects.

archegoniophore n. branches of bryophytes, or parts of fern prothallus, that bear archegonia.

archegonium n. female sex organ on gametophyte of liverworts, mosses, ferns and related plants. It consists of a multicellular, flask-shaped structure containing one ovum (oosphere) in the base (venter). adj. archegonial. plu. archegonia.

archencephalic a. pert. forebrain.

archencephalon forebrain q.v.

archenteron n. cavity formed at gastrulation which develops into the gut of the embryo.

archespore sporoblast q.v.

archesporium n. a cell or mass of cells dividing to form spore mother cells. In anthers it generates the pollen mother cells.

Archezoa name proposed for a class of single-celled eukaryotic microorganisms that lack mitochondria.

archi- prefix derived from Gk archi, first. see also archae-, arche-, arch-.

Archiascomycetes n. lineage of ascomycetes that contains some yeasts and yeast-like fungi: Schizosaccharomyces, Taphrina, Protomyces, Saitoella, Pneumocystis.

archibenthic a. pert. sea bottom from edge of continental shelf to upper limit of abyssal zone, at depths of ca. 200–1000 m.

archicarp n. (1) spirally coiled region of thallus or stalk bearing female sex organ in certain fungi; (2) cell which gives rise to a fruiting body.

archichlamydeous a. having no petals, or having petals entirely separate from one another.

archicortex n. evolutionarily old cortex, such as the hippocampus in mammals. alt. archipallium. cf. palaeocortex.

archinephridium n. excretory organ of certain larval invertebrates, usually a solenocyte.

archipallium archicortex q.v.

archipterygium n. type of fin in which the skeleton consists of an elongated segmented central axis and a row of jointed rays on either side.

archisternum n. cartilaginous elements in ligaments joining muscle blocks in ventral region of thorax, as in tailed amphibians.

archistriatum n. region of forebrain in birds involved in organization of motor function.

architomy n. asexual reproduction by fission with subsequent regeneration, in certain annelids.

architype n. an original type from which others may be derived. alt. archetype.

Archosauria, archosaurs n., n.plu. subclass of diapsid reptiles, the ‘ruling reptiles’, that included the dinosaurs, mainly extinct but including the living crocodilians, with specializations of the skeleton showing trend towards bipedalism.

arciform n. shaped like an arch or bow.

arcocentrum n. vertebral centrum formed from parts of neural and haemal arches.

Arctic and Subarctic region that part of the Boreal kingdom that extends from the far north south to central Alaska, Labrador, central Scandinavia and northern Siberia.

Arctic Circle latitude 66°30 N, to the north of which there is at least one period of 24 hours in summer in which the Sun does not set, and at least one period of 24 hours in winter in which the Sun does not rise.

arcualia n. small cartilaginous pieces, dorsal and ventral, fused or free, on vertebral column of fishes.

arcuate a. (1) shaped like an arch or bow; (2) appl. nucleus, an arc-shaped nucleus in the hypothalamus.

arculus n. arc formed by the two wing veins of certain insects.

ardellae n. small apothecia of certain lichens, having appearance of dust.

area centralis area corresponding to the fovea in some animal eyes.

area opaca outer, dark area of the chickblastoderm.

area pellucida central lighter area of the chick blastoderm.

Arecales n. order of tree-like or climbing monocots with feather- or fan-like leaves, comprising the family Arecaceae (Palmae) (e.g. palms, yuccas).

arena n. area used for communal courtship displays.

arenaceous a. having properties or appearance of sand.

Arenaviridae, arenaviruses n., n.plu. family of RNA viruses with single-stranded genomes in two parts. It includes Lassa fever virus and lymphocytic choriomeningitis virus.

arenicolous a. living or growing in sand.

areola n. (1) small coloured circle round nipple; (2) part of iris bordering pupil of eye; (3) a small pit. a. areolar.

areolar glands sebaceous glands on areola of nipple.

areolar tissue type of connective tissue consisting of cells (macrophages, fibroblasts and mast cells) embedded in a matrix of glycoproteins and proteoglycans in which are embedded collagen and elastin fibres.

areolate a. divided into small areas by cracks or other margins.

areole n. (1) areola q.v.; (2) (bot.) space occupied by a group of hairs or spines, as in cacti; (3) small area of mesophyll in leaf delimited by intersecting veins.

arescent a. becoming dry.

Arg arginine q.v.

argentaffin a. staining with silver salts, appl. certain cells in gastric glands and crypts of Lieberkühn which secrete digestive enzymes.

argenteous a. like silver.

argenteum n. silvery reflecting layer of iridocytes in the skin of fishes.

Argentina-Chile-Patagonian region floristic region of the Antarctic kingdom, consisting of southern South America below 40°S, and including the southern provinces of Argentina, including Patagonia, and Chile, and offshore islands including the Falkand Islands (Malvinas), South Georgia and the Sandwich Islands.

argentophil a. staining with silver salts. alt. argyrophil.

argillaceous a. (1) having clay-sized particles, appl. soil; (2) having the properties of clay.

arginase n. enzyme hydrolysing the amino acid arginine to urea and ornithine, important in the urea cycle and also found in some plants. EC 3.5.3.1.

arginine (Arg, R) n. amino acid with a basic side chain that is positively charged at physiological pH. It is a constituent of protein, and is essential in the human diet. It is hydrolysed to ornithine and urea in the urea cycle.

arginine–urea cycle urea cycle q.v.

arginosuccinate n. compound formed from arginine and succinate, intermediate in the urea cycle of vertebrates.

argyrophil a. staining with silver salts. alt. argentophil.

ARIAs neuregulins q.v.

ariboflavinosis n. condition of skin cracking and lesions caused by a deficiency of the vitamin riboflavin.

arid a. appl. climate or habitat with less than 250 mm annual rainfall, very high evaporation and sparse vegetation.

aridity index a measure of the aridity of an area which takes into account both rainfall and evaporation.

arid zone regions extending from latitudes 15° to 30° in both hemispheres in which rainfall is very low and either evaporates in the high daytime temperatures or drains away rapidly so that it is unavailable to vegetation. This zone contains most of the world’s deserts. Parts of the zone support vegetation and some cultivation but are subject to overgrazing and overcultivation in times of drought, which can lead to desertification.
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