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Assistant Professor Written Examination
Syllabus of Zoology

MOLECULES AND THERIR INTERACTION

Canmposition, stoucture and function of biomolceules (corbobydrates, lipids,
proteing. nucleic acids and vitunins).

Frinciples of biophysteal chiemistoy (pil, buffer, reaction kinctics.,
therntodynamics, colligative propenics).

Biocnerpetios, glycolysis, oxidative phospharylation, coupled reaction, group
transfcr, bivlopical ensroy transducers,

Principles of cntalysis, engyoies and enzyme kinetics, eneyme repolation,
pricclidiiist o il COZYITG t:.'ll:'||';':-:i:=.. .b.‘\.l:I.."..'p':lfl'll;,: i

Confarmetnon of |‘:-I':".~||.‘:i|'|$ i Raoanachandran ik, ﬁm‘.::r!u.‘l-iir'__.-'._ m.l'l,]:'u':.r krsck iitieriasy
slevctore: dinmaing: anetiland lolds),

Confprmation of nutlcic acids (A-, B-, Z-,DMNAYL FRNA, micro-RNAJL
Stability of protein and nucleic acid structures.

metubolisn of carbolyedrates, lipids, amino acids, nucleotides and vilamins,

CELLULAR ORGANIEATION

Mlenehraee sdruefure and  fuietion: Strocture af  model mabemne, I:i|1i-:l latneer
arrd aneatbirane . protein diffusion, csmosis, o0 chaomels, aclive franspoer, jon pomps,
anechunizn ol seming and repulation of intracellular fransport, elecirical properlics of
PR PR TR TR

Sirictiaiel 1lJ'|’1:|tIl:f:|IHt||| el Tupetion of intrecellulor orrmnelles: el wall, el
milochendria, Golgi bodies, Iysosomes, endoplasmic reticulum, peroxisomcs, plastids,
vacunics, ehlireplast, strugture & funclion ol eypiosheleion and 115 role i monlin.

Chepaminting el geoes mad chosposomea: Clperon, dntérmpled genes, geng fmiles,
stegtuse al chromntin o chrossemes, waigue and repetilve DRAL Beleruelimsimmtin,
cuthromating 1ERspOsONnE,

Cell divisinm sndd cell eycle: Mitosis and meiosis, @heir regulation, steps in cell cyele, and
conbal ol cedl eyehe,

Pelberalsianl Physbolegy: Growth, yvichl and eharneeriatics, siraegics ol cell divizion,

Elrgs .';:'.i E A REE
_,_,_,-'-'L-: o
—

r
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FUNDAMENTAL PROCESSES

BRNA replication, repair and recombination: Unit of replicaiion, crzyines involved
replication, origin and  replication fark, exirachromosomal replicons, DMA damage
apnl repaic mechanisms.

BEMA synthicsis and Precessing: Tronseriplion Melors and machinery, formation of
iniliation complex, trasseriplion selivators and repressors, RMA polvinerases, capping,
elongation and termination, [KMA processing, RMA ediling, splicing, polyadenylation,
stscture ol funetion of di Terent Lepas of RNA, RMA lransport.

Protein synthesis and prucessing: Riboseme, formation of infiiation coimplex, inltiation
factoes and their repulation, elongatien and elongmion Factors, termination, genetic code,
anisnacylation of (RNAL (R MAidentity,. amengacy]  IRMA synthctase,  transhntiong|
proulreading, wnnshdional inhibiggrs, host-translationsl modification of proteins.

Control of peae cXpression. at tramseription aml trunslation fevel: Repulation of
phages, vinses, - prokarvatic and eukaryvalic gene expression, role of ehromnlin ia
repalaling pene expression and Euite sileneing,

CELL COMMUNICATION AND CELL SIGNALING

Host parasite interaction: Hecognilion and entry  processes of  difTeren
pathogens like bacterin, viruses into animal and plant host cells, alieration of host
cell behavior by pathopens, virus-induced cell ransformation, pathogen-indiced
discases in animals and plants, cell-cell fesion in bath normel and sboorma] cells,

Coll signaling: Honmones and thelr recemiors, coll surfice reecptor, signaling
Wronph Geprotein eoupled reeeptors, signal teansduction pathways, second
mensenpers, regulalion of signading pathways, boeterial nml Il Bwo-cempone
sighabing sysieins, bacterial cheimotuxis and guerun senalng,

Cellulay communication: Regulntion of hematopeiesis, genersl principles of coll
camnnnicntion, el ndlesion wnd roles of difTerent adhesion malecules, gap
Juwnctiang, extrncellulae matrix, ilegring, neurotronsmission andl it regulation,

Caneer: Genetic rearmangenients in pregenitor cells, oncogenes, twiner sLIIpressar
genes, cancer and the cell cyele, virus-induced cancer, melasiasis, intemaclion of
cancer cells with normal eclls, apoplosis, therapeutic interventions of uncontrolled

cell prowil, &j‘,/ r'::r_ﬂ_ﬂ_.___.d—

//“'
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Bannnandez gowied g fve duimoamne sygioin: Cells ond moleeules invobved i i
and ashiptive imnunity, antigens, npdigenicily snd immunogenicity, B and T cell
epetopes. structure and function of autibody molecules, gencration of nnl by
dvcisily, mnoclonal  atibodies,  wtibody engincering, antigen-nntibady
iterctions, MHC molecules, untigen processing and presentation, activation nmgd
differentintion of B2 and T cells, B and T cell receplors, humoral and cell-
mediaied immune responses, primary nnd secondary immune modulation, the
complement  system, Toll-like receplors, cell-medinted  effector  functions,
inflammation, hypersensitivity and autoimmunity, immune response during
bawterial {tubsreulosis), paragitic {malaria) and viral (P10 inleclions, congenital
el alipticied iIIIIHII!:II:,!lI;.II;.!rI-L'-iCI]l.:Ii.":i, vioe ey,

DEVELOMFMENTAL BIOLOGY :

Huasic conceps of development: Polency, commitingnt, specification, induction,
cempetenee, determination and dilferentiation: marphogenstic pradients: call fae
amd cell lineages; stem  gells; gencmic equivalepce and the eytoplasnae
dewerminants; imprinting; mutants and iransgenics in analvsis of development,

Crmelogenesis, Fertilization nnd carly developmsent: Praduclion af gomeles,
cell surlace molecules in SPEM-GER  recopnition in animals; embrye sic
development and double fertilization in plants; zypote formation, cleavape,
Blastala iprmation, embryenic felds, gastrulation and formation of germ layeis in
ahimals; embryogenesis, establishment of symmelry jn plants;  seed formatien
aned perrminalion,

Morplopenesls  and organcgencsis In animals: Cell nggrepation  amd
differentintion n MNetvastelinnr: axes and paltern formation in Drosopfil,
amphibio and chick: organegencsis — vulva formntion in Coacnorfibdin edese s
eye dens induclion, limb  development  and regeneraiion  in vericbrates;
differcntiation  of neurons, post embryonic  development-laeval  formation,
metamarphosiss enviconmental  regulation of  normaj development;  sex
determination,

Programmed cell death, aging and sencscence,
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Structure and Function of Invertebrates:-

Origen ol metazoa, organization of coelom {Acoclomates,
Pseudococlumates and coclomates).

Locomolion Amocboid, Hageller and cilliary movement in
prolozoa, Hydrostatic movement in coclenterata, Annelsda and
Echinodermata,

Nutrition & Digestion- Paherns of feeding and digestion in lower
metazoa, Mollusca, Echinodermata, Fitter, feeding in Polychoeta.

Respiration — Organs of respiration : Gills, lungs and trachco,
respiratory pigments, mechanism of respiration.

Exerition — Exerition in lower and higher invertebrates,
Mechanism of Osmoregulation.
Nuervous system — primitive and advanced nervous system,

Larval forms and their evolutionary significance in helminths,
Arthropodes, Molluses and Echinodermates.

Structure, affipities and life history of — Rolifera, Entoprocta,
Phoronida and Ectoprocta.

Structure and functions of Veriebrates-

Blowd and cicenlation: Blood  corpuseles, hacinopoiesis and formed elements,
prasttie function,  Blood volume, blood volume regulation, blood  proups,
haemopiobin, iy, haemosasis,

Cardiovascuine System: Comparative anatomy of heart struclure, MY OEenic
neart, specialized lissue, ECG - its principle end significance, ¢ardine cyele, heart

s d pump, blood pressure, neural and chemical regulation of all obave.

Respiratory system: Comparison of respiration in different specics, gnatomicnl
conmsiderations, transperl of wuses, cxclines of pases, waste elisinstion, newrnl

aind chermieal repalation of respiration, L
Q?"\F_-F--:”/‘-"‘,‘
D//’

s



0. Nervous system: Neurons, aclion polential, gross neuroanatemy of the brain and
spinal cord, contral and peripheral necvous system, newral control of muscle wne

|r|||| |'-:|':'.|||l:_'_
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e Exeretary. system: Comparative  phiysialogy of excection, kidoey, uring
formmtion, urine concentmtion, wasle climination, miclurition,  reguedation of
wiber Iplance, Blood volume, Blomdl  pressure; electrolytc bolance, acid-lase

i bmess,

i Thermavegulation: Comlort sone, body tempersture <= physicnl, chemicnl, sewcnl
repubition, seelimatization,

11. Stresyand adiplation
L. Digesiive system: Digestion, shaorption, encrpy balange, BME.
o Eadovrinulogy sl reprodection:  Endocrine glands, bosic mechanism  of

hurmaone aetion, hormones und diseases: reproductive processes, neurccndocrine
repulngion.

NI TANCE BIOLOGY

Ao Memlelian prineiples: Dominance, segregation, mdependent assortment, doviation
from Muendelion inheritance,

B. Coencept of gene: Allcle, muitiple alleles, pseudoaliele, complemeniation tests.

C. Extensiomy of Mendelian principles: Codominanee, hcomplete dominance. gene
wiermctisns, pleiotropy, genomie inprintng, penetmnce nand expressivity, phemocepy,
linkage and crossing over, sex linkoge, sex limited and sex influenced characters,

1. Gene mapping methods: Linkage maps, tetead analysis, mapping with molecular
Inarkers, mapping by using somatic cell hybrids, development of mapping population
i plinls,

i

Extra chivemesomal inheritance: Inheritance of mitochondrial and chloroplast BORCE,
maternal imberitance.

Microbial penetics: Methods ol genstic transfers — transformation, conjugntion,
transduciion and sex-duction, mapping genes by interrupled mating, fine structure
anelysis ol gones,

G Homan genetics: Pedigree analysis, lod score for linkage testing, karyolypes, penetic

/
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H. Quantilative genctics: Polygenic inbieritance; heritability and its measurements, QTL

(REDUY PR R RS

[ Mlutution: Typees, couscs aod deteciion, mumnet iypes = lethal,  conditionnl,
biechiemical, loss of function, gain of lunction, germinal verses somalic mutants,
imsertional mutagenesis,

Jo stracioral and numerical alterations of chromosomes: Deletion, duplication.
inversion, translocation, ploidy and their genetic implications.

K. Recombination:  Homalegous and  non-homologous  recombination, including
tranzpasition, sile-specific recombination.

2, INVERSITY OF LIFE FORMS

A Principles and methods of taxonomy: Concepts of specics and hierarchical taxa,
brgiogical nomenclatire, elassical and guattititative methods of (nxonomy of
plants, animals and microgrganisms.

k. Levels ef structural organization:  Unicellular, colodial and multicellular
fnnmsy levels of organization ol tssues, organs and syslems; comparative
HR Lt my.

£ Lruthine elussilication of plants, aofmals and mic rooegnmisms:  mportant
criteria used for classilication in each ton; classification of plants, animals and
microorganisms; evolutionary relationships among wxa.

Iy, Natural history of Indinn subcontinent: Mujor habita Lypes ol Lhe
subcontinent, peographic origing and migrations of species: common Indian
iarminals, birds; seasonality ond phenalogy of the  subcontinent,

i Orpganisws of health and agriculiural importance: Comenon parasites ond
pathagens of humans, domestic animals ond crops,

10. ECOLOGICAL PRINCIPLES

A, The Envirenment: Physical covironment; biclic environment; biotic and abiatic
inleractions,

. Habitat ond niche: Concept of habiion and niche: niche widith and overlaps
fundinmental and realized niche; resource partitioning; character displacement,

e
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Population ccology: Characteristics of a population; population growth curves:
poputation regulation; file history straegies (¢ and K selection); concept of
metigopilntion = demes aoed  dispernl, nendanic oxtinotions, ape strucigsd
propulalivies

Specivs interactions: Types of interagtions, interspecific competition, herbivary,
carmivory, pollination, symbiosis.

Community eeology: Noture of communitics; communily structure and altributes:
[k of specios diversily and s measurements cdges and cévlones.

Ecalopical swecession: Types; mechanisms; chanpges invelved in swccession;
concept ol climax,

Ecosystem: Structure and function; energy NMow and mineral eyeling (CHPY primury
orcduction and decamposition; structure and funciion of somce Indian ecosystems:
terrestrial (forest, grassland) and aquatic {fresh water, marine, eustaring),

Biopeopraphy:  Major terrestrinl  biomes;  theory  of island  biogeography;
biogeographical cones of ndi.

Applied  ecology:  Eovironmental pollution;  global  environmental  change;
biodiversity-siatus, monitoring and documentation; major deivers of bicdiversily
change; biodiversity management appeeaches.

Copseevulion  biology:  Principles ol conservation, major approsches [0
management, [ndion case studies on conservationmanapement Slrategy (Project
Tiger, Biosphere reserves).

EVOLUTION AND BEHAYVIOUR

Emerpence of evolutionury thoughts: Lamarck; Darwin-concepls of variation,
adaptation, struggle, fitness and natural selection; Mendelism; spontancity of
mutations; the evolutionory symhesis,

Orizin of cells and unicellular evelution: Origin of basic biological molecules;
abiotic synthesis of organic menomers and  polymers; conceps of Oparin and
Haldane; experiment of Miller (1953); the first cell; evolution of prokaryotes;
erigis of eukaryetic cells; evelution of  unjeellular cukoryoles; anaerobic
rmtabolism, photosynthesis and acrobic metaboalism,

Faleontelogy and evolutionary history:  The evoluticnary time scale; cras,
periods and epoch: major events in the evalutionary time scale; origing of

uricellulne and multicellelar organisms; major greups of plants ond anima:
siriges 10 peiate evalution ingluding Homi.
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Melecelar Evolution: Cancepts of neutral evolution, melecular dive rgence and

malecular elocks; moleculnr tlools in phylopeny,
protein ol nuclentide sequence nanlysis:

Huplication and divergence,

The Mechanisms:  Papulation genetics ~ populations,
frequency! Hisrdy-Weinberg  lawe: concepts and rale of change in gene frequengy

through naural selection,

classification ond identification:
origine of new genes and proleins; e

gone pool, gene

migration and random genetic drift; adaptive mdiation

i modifications; isolating m echanisms; speciation: allopatricity and

sympaliicity; convergent evolution: sexun]

seleclion; co-evolution,

Beaing, Beluvior and Evolution: Approaches ond methods in sugdy of
Behiavwior; prosinimee and ultimate cousitive: sliroism and evelatio L= P
selection, Rin selection, reciprocnl alteisi: seural basis

wonition, sleep and arpusul: biological cloc
wonununication; social dominance: use of s
0z, parentzl investnient and reproductive success) paremis] care; agpressive
wiing hebitat selection and optimality in o

sysle

b
LEH
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navigation; domestication and belaviar)| changes,

APFLIED BIOLOGY:

A

3.

[ 89

i,

of learning, memory,

ks development al behavior; sucinl
pace and territoriality; mating

raging; migration, arientation and

Microbial fermentation and production of smail and macro moelecules,

Application of immuiological principles {vaceine

mrd cell culwre methods Tor plants and ani; lizls,

raszpenie animals and phnts, moleeular npproaches 1o g iosis wesd

slrain identilieatian,

s, divgnostics). tissue

Licnomics and its spplication to Bealth and apricalugre, ineluding gene

!||;:r;|]1:,'.
Bicresource and uses of biadiversity,
Wrweding in plants and snimals, including marker

Bioremediation and phyloremediation,

Fiosensars,

—assisied selection,
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Muodeeulas Diology and recombinant DNA methods: [zalation ond puriMention
ol ILNA L, DNA (genomic and plasmid) and proteing, different separation
methods; analysis of RNA, DNA and proteins by one and twe dimensional pel
clectrophoresis, isoelectric focusing gels; moleculnr cloning of DNA ar RNA
fraginents in bacterind and cukaryolic systems; expression ol recombinnnt
precatesiins uaing bmetevial, andmond omd plant vectors: lsolation ol speeille nueleie
acid seuenoes; pereration of genomic and cDMA librorics in [rinsmidd, phoge,
cosmid, BALC wnd Y AC vectors: in vitro muligenesis nnd deletion lealmigues,
peie kisock out in baeteriol and cuknryolic orgniismis: profein sequencing
trethads, dhetection of post-transltion moediication of preteing: DNA sequencing
methods, steategies lor geowme sequencing; metheds Tor analysis of gene
srpression ol BNA and protein level, large scale expression analysis, such as
i array based techniques; isolation, separation and analysis of carbohydrate
g lipich nicdesuleg; RELE, RAFD and AFLIP teehnigues

Histochemical and mmunotechniques:  Antibody peneration, dereetian of
maleesles using ELISA, RIA, wester blot, immunoprecipitation, floweytomelry
and immumefleorescence micrgscopy, detection of malecules in living cells,

iet zitn locabization by technigues such as’ FISH and GESH.

Biuphysical methods: Analysis of Biemolecules usinff UVfvisible, Nuorescence,
circuior dichreisn, MME ond BSIL speclroscopy, structure determination using
X-ray difitaction and NMR; analysis using light scattering, different types

af miasgs sppecirometry and surface plasma resonance methods.

-
Statistical Methods: Modasures of centeal tendeney wid digpersal; probabilivy
distributions (Binemial, Poissan and normal j sampling distribution; dificrence
bebween paaimetric and non-parnmetcie statistics; confdence interval: enors:
leveis of signilicance; regression and correlation; t-test: analysis of varianee: X2
tesl basic introduction o Mustrovariate stetistics, ele.

Radiolabeling techwiques:  Propertics of dilterent types of radioisotopes
nonmalby used in bictogy, their detection and measerement: incorporiation of
radigisolopes in biological tissues and cells, molecular imaping of radioactive
maaterinl, sifety guidelines,

Micrescopic technigques: Visulization ef cells and subcolluiar Componenls by
light microscopy, resolving powers of different microscopes, microscapy of
Viving eells, scanning ond transmiasion microseopes, difforent fixation and
staining technigues for EM, = freeze-stch and frecze-fracture methods for Eni,
image processing methods in microscopy,

Electraphysiotogicul methods: Single neuron recording, palch-elamp recording,
ECC, Brain activity recording, tesion and stimulation of brain,
pharmacotogical lesting, PET, MRI, IMRIL CAT .
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k. Methods in el biglogy: Methods of estimating Pepulation densjry el animals
and plans, fanging patlerns through dirept, Indirect and remere ubservations,
sempling methods I the study of behavior, nhitag crmmctr:rixnlfun-gmund‘

and remote sensing methods,

Protein sequence dang bases; daig

E Compuiational metheds: Nucleic noig aind
azed tools for atquence searches,

risting methods for Sequence analysis, wel-h
motil analysis Presentation,
Fot
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