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District Malaria officer Exam

Sylldbus of Zoology
(A) (mﬂﬁmﬂaﬁw@wom:rgﬁﬁ)

BA ik

L8 MOLECULES AND llll"ﬁ( INTERACTION

Compuosition, structure und function of biomolecules (earbohydrates, lipids,
prelv..m-z nucleic acids and vitiming). "
Principled ol biophysical chemistry (pI 1, bulTer, reaction Kinelics,
thermodynamics, colligative properties).

Bioencryetics, glycolysis, oxidative plm:sp!'lusylnlamn. coupled reaction, group
transfer, biological energy transducers.

Principles of catalysis, enzymes and enzyme Kinetics, enzyme regulation,
mechanisia of enzyme catalysis, isozymes.,

Conformation of proteins (Ramachandran plot, sccondary, tertiary and quaternary
structure; domains; motif and folds).

oo ® p
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F. Conlormation of nucleic agids (A~ B-, Z- DNA),l RNA, micro-INA).
G. Stability of protcin and nucleic acid structures.
H. Metabolism of carbohydrates, lipids, amino acids, nucleotides and vitamins.
SN CELLULAR ORGANIZATION
A, Membrane, structure and function: Structure of model mentbrane, iiﬁaid bilayer

and membrane protein diffusion, osmosis, ion channels, active transport, jon punips,

mechanism of sorting and regulation of intracellular transport, electrical properties of
membranes,

3. Structurnl ovganbaation and function of Inteneellulne orgnnelles: Cell wall, nucleus,
- witochondrla, Golgi bodies, lysosomes, endoplasmic retleulum, peroxisomes, plistids,
vacuoles, chloraplast, structure & function of cytoskeleton and its role in motility.

B Organization of geney nnd chromosomes: Operon, inlercupled genes, gene Thmilies,
structure of elromatin ond chromosomes, unique and repetitive DNA, heterochronmtin,
cuchroimalin, lmt;sposnnh,

D ‘Cell division and cell eycle: Mitosis and memsns their regulation, steps in cell cycle, and
control of cell cycle.

F. Microbinl Physiolopy: Growth, yield and characteristics, strutegies of cell division,
slress ruspunse,
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FUNDAMENTAL l"Et()CLbe-,S

DNA replication, rq: if aml mcombh{aliun. Unit of replication, enzymes involved
uphwlum origin nnd ’ Phclauor! fork, exlrachromosomal rcphcons‘ DNA damage
and u.p'urImchmusms.”,". 1 I' "‘:“ R ,

RNA synthesls and | pruccsslng: 'Irunscrlpt!on fuctors nnd machinery, formalion ol
initintlon coinplex, transeription uctivitors ond repressors, RNA polymeruses, capping,
clongation and terminatlon, RNA processing, -RNA editing, splicing, polyadenylation,
structure tmd lfunction o!‘di[‘rcrcﬁt lypcs of“ RNA RNA tmnsporl. r
Protein synthesis and p:*ocesslng"[?.lbosome, l‘ormatlon ot‘lnhlttlton complex, initintion
factors and their regulation, elongation and elongation factors, termination, genetic code,
aminoacylution of tRNA,|IRNA-identity, aminoacyl tRNA synthcmsu, transhutional
provl-reading, lrunsluuonul Jr}hlbnlurs, posl- translational modification of proteins.

Control of pene cx[)rcsslon at transeription aod translation level: Repulation of
phages, viruses, prokaryotls and cukaryotic gene expression, role of chromntin in
reguloting gene expression and gene silencing.

CuLL comwwr_w(:x\'nouimu CELL-SIGNALING

Host parnsite internction: Rccog,nilion and entry processes of  dillerent
pathogens like bacterin, viruses into animal and plant host cells, alteration of host

cell behavior by pathoens, virus-induced cell transformation, pathogen-induced

disenses in mnmuls and plnnls, cell-cell f‘us:on in both normal and abnormal cells.

i

Cell ‘-l]'n.illllj llm’nwnus ond their’ rt.u.,plms cell surface rccu;)lm. signnling
theongh  G-protein couplctl receptors, signal transduction pnthways, sccond
mensengery, regulation of signaling pathways, bacterlnl and plant two-component
signaling systeis, buctmrl chunumxls and quorum sensing.
Cellulpr wmmnniuuimh Rc;,ulntlan ofhcmatopeicsw. general principles of cell
conununiention, cell udhumn and roles of different adhesion molceules, pap
Junctions, axtracellular, n}mux. integring, neurotransmission and lts regulation,

|; ""

i
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Cancer: Genelic ruumng‘,uncnls in pro;_,cmwr cells, oncogenes, tumor suppressor

genes, cancer and the cc.ll cycle, virus-induced cancer, metastasis, interaction of

caneer eells with ncrmal cnlls. npoplosis, therapeutic interventions of uncontrolled

cell prowth, g
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5. DEVELOPMENTAL BIOLOGY
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Innate nnd adaptvetinimune system: Cells and molccules involved in innate
and adaptive immunity, antigens, antigenicity and Immunogenicity, 13 and 1" eell
epitopes,  structure and function of antibody molecules, generation of antibody
diversity,  monosldopl tuntibodies,  notibody engincering,  nntigen-nntibudy
ternetions, METC moleetiles, nntigen processing und presentation, activation

differentintion of Byand’ T cells,-B and T cell receptors, humoral and cell-

mediated jmmune- responses, .primary and .sccondary immunc ‘modulation, the
complement  system, i Toll-like receptors, cell-mediated effector functions,
inflammation, hypersehsitivity and aytoimmunity, immune responsc during
bacterial (tuberculosis), parasitic (malaria) and viral (H1V) infections, congenital
und acquired immtnriogp'ﬁ;ics1cics. vaceines,
! '.|t.'z|: .'. L
. vt
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Basic concepts of development: Potency, commitment, specification, induction,
competence, determination and differentiation; morphogenetic gradients; cell fale
and cell lincages; stem cells; genomic cquivalence and the eytoplasmic
determinants; imprinting; t:i'lulnnls and transgenics in analysis of development,

Gumetopenesis, fertilizntion and enrly development: Production ol pumetes,
cell surfice molecules fn sperm-cgg recognition in animals; cmbrya sue
development and double fertilization in plants; zygote formation, cleavagpe,
blastula formation, embryonic ficlds, gastrulation and formation of germ laycrs in

animals; embryogenesis, establishment of symmetry in plants; seed formation
and germination, - LD e
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‘Morphogenesis  and'!‘organogenesis in anfmnls:  Cell  aggrepation  und
differentintion in  Dictyostelinm; axes and pattern formation in  Drosoplifa,
amiphibia and chick; organogenesis —-vulva formation in Cacnorhabditis elegans;
eye lens induction, ! limb ..development and regeneration in verlcbrates;
differentiation  of . ngurons, post cmbryonic development-larval - formation,

metamorphosis;  environmental - regulation  of  normal development;  sex

. . L1 bt
determination, WabE S B ez
i
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Propeammedl eell death, aging and seuescence, . 2
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Structure and Functwn of InvertebrateS'

A.  Origen of metizoa, organization of coclom (Acoclomales,
Pseudocoelumates and coelomates).

B.  Locomotion — Amoeboid, flageller and cilliary movement in
protozoa, Hydrostatic movement in coelenterata, Annelsda and
Echinodermata.

C.  Nutrition & Digestion- Paherns of feeding and digestion in lowcr
metazoa, Mollusca, Eehmodermata Fitter, feeding in Polychoeta.

D.  Respiration — Organs ol respiration : Gills, lungs and trachco,
respiratory ngments1 mechanism of respiration.

*

Excrition — Excrition in lower and hlgher invertebrates.
Mechanism of Osmbre:gulation.

Nervous system — primitive and advanced nervous system.

®ooom om

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

L. Structure, affinities and life history of — Rotifera, Entoprocta,
Phoronida and Ectoprocta.

7. Structure and functions of Lower & Higher Vertebrates-

A. Blood and circulation: Blood corpuseles, haemopoiesis and formed clements,
plasma function, blood volume, blood volume regulation, blood groups,
hacmoglobin, immunity, hzwmostdsla

B.  Cardiovascular bysum' Comparative anatomy: of‘ heart structure, :nyupuun
heart, specinlized tissue, ECG its principle and significance, cardlac éycle, heart
as a pump, b?oud prt.:,smf.. ‘neural and chemical regulation of all above,

C. Respiratory system: Cémpamcn of respiration in dilferent species, anatomichl

considerations, transport of gases, exchange ol goses, waste elimination, neurel
el cheniead regulati on ol 1espirntion,

4



D, ' Nervous sysicm; Neurons, uction potential, gross neuroanatomy of the brain and

sp%l”&orﬂ. central and peripheral nervous system, neural control o musele tone
and posture. o 1)

P

k. Sense organs: Vision, hearing and taetile response,

Bt ‘ %

F. Excretory system: 'Compurative physiology of exceretion, Kkidney, urine

formotion, urine contentrntion, waste ‘climination, micturition, repulation of

water balance, blood volume, blood pressure, clectrolyte balunce, acid-haty
balance, ¥k

t ok e ) N .
G, ‘Thermoregulation: Comfort zone, body tempernture - physical, chemical, neural
regulation, acclimatization,

i t ; .

H.  Stress und adaptation

L Digestive system: Digestion, absorption, energy balance, BMR.

J. ¢+ Endoerinology and reproduction; Endocrine glands, busic meuechanism of
hormone uetion, hormones and discases; reproductive processes, neuroendocring
regulation,

+ Embryology : Principle, Development & Functions.

8, INHERITANCLE BIOLOGY

A. Mendelian prineciples: Dominance, segregation, independent assortment, deviation
from Mendelian inheritance. ‘

g

B. Concept of gene: Allele, multiple alleles, pseudoallele, complementation tests.

C. Extensions of Mendellnn prineiples: Codominunce, Incomplete dominunce, genw
internetions, pleiotropy, genomic imprinting, penetrance and expressivity, phenocopy.
linkage and crossing over, sex linkage, sex limited and sex influenced characters. -

1

Y

. Gene mapping methods: Linkage maps, tetrad analysis, mopping with molecular
markers, mapping by using somatic cell hybrids, development of mapping population
in plants, . ; -

T i
E. Extra chromosomal inheritance: Inheritance of mitochondrial and chloroplast genes,
maternal inheritance. .

F. Microbial genetics: Muthods of genetic, ransfers — transformation; conjugation,
transduction and sex-duction, mapping gencs by interrupted mating, fine structure
analysis ol genes,

G, Human geneties: Pedigree analysis, lod score for linkage testing, karyotypes, penctic
disorders, £ : 3



Zehot. 76D

k i * g . e
H. Quantitative gencties: Polygenic inheritance, heritability and its measurements, Q'L
mapping. : o

L. Mutation: “Types, cnuses und  deteetion, mutant types - lethal, conditional,
biochemical, loss of function, gain of function, germinal verses somalic mulants,
insertional mutagencsis,

Jo Structural and - numerienl alterntions of chromosomes: Deletion, duplicalion,
inversion, trunslocation, ploidy ond their genetic implications,

—
Y

% Recombination:  Fomologous wnd  non-homologous recombination, including
transposition, site-specific recombination,

9. DIVERSITY OF LIFE FORMS

Al Principles and methods of taxonomy:Concepts of species and hierarchical (nxa,
biological nomenclature, classical and quantititative methods of taxonomy of
plants, animals and microorganisms. ' '

13, Levels of structural ovganieation:  Unicellular, eoloninl and multicelular
forms; levels of orgahization of tissues, organs and systems: comparative
anatomy, * ' . ,

& Qutline clussification of plants, animals and microorganisms: limportant

criteria used lor classification in cach laxon; classilication of plants, anbmals and
microorganisms; evolutionary rclationships among taxa.

D. Natural history of Indian subcontinent: Major habitat types of the
subcontinent, geographic origins and migrations of species; common Indian
mammals, birds; seasonality and phenology of the subcontinent,

E. Organisws of hiealth and agricultural importance: Common parasites and
pithogens of humins, domestic animals and crops, x

10. ECOLOGICAL PRINCIPLES

i

A. The Environment: Physical enviremment; biotic environment; biotie amd abiotic
interactions. :

3. I'lﬂh“-%;i;ihimt and niche: Concept of habitat and niche; niche widih and overki;
fundumental and realized niche; resource portitioning; churneter displaceem.

r
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¢, Population ccology: Characteristics of o population; population growth curves;
population regulation; ‘life history strategies (r and K selection); concept of
metapopulation — demes and dispersul, interderiic extinctions, age structured
populations. :

D. Species intoractions: ftjypes of’ Internctions, interspecific competition, herbivary,
carnivory, pollination, symbiosis. i

E. Community ceology: Nature of communitics; community structure and atlributes;
levels of species diversity and its measurement; cdges and ecotones.
:!_i P f e &
I, Feologieal succession: Uypes; mechanismy;  changes Involved in soscession:
concept of climax, |

b -

1

“‘..‘ i Sk 1 i

(. Beosystem: Structure andyfunction; energy flow and mineral eycling (CNP); primary

production and decomposition; structure and function of some Indian ceouystems;
terrestrial (forest, grassland).and nquatic (fresh water, marine, eustarine). Food Chain.

H. Biogeography:  Major iterrestrial biomes; theory of island biogeography;
biogeographical zones of India. Vi
ER 1 ) 0 v .
1. Applicd eécolopgy: Eunvironmental pollition; global environmental - chanpe;
biodiversity-status, monitoring and documentation; major drivers of biodiveryity
change; biodiversity management approaches, Remote sensing.

J. Conservation Dbiology: Prineiples ol conservation, mnjor approaches
manugement, Indian case studies on conservation/management strategy (Project
Tiger, Biosphere reserves). Life Conservation of Forest.

11. . EVOLUTION AND BEHAVIOUR

AT Emergence of evolutionary thoughts: Lamarck; Darwin-concepts of variation,
adaptation, struggle, fitness and natural selection; Mendelism; spontancity of
mutations; the cvolutionary synthesis. ' '

i
B. Origin of cells and unicellular evolution: Origin of basic biological molecules;
abiotic synthesis of organic monomers and polymers; concept ot Oparin and
Haldane; experiment of Miller (1953); the first cell; evolution of prokaryotes;
origin of eukaryotic cclls; cvolution of unicellular cukaryotes; anacrobic
metabolism, photasynthesis and acrobic metabolism,

[ Puleontology and evolutionnry history:  ‘The evolutionary time senle; eras,
periods and epoch; major events in the evolutionary thine scale; origing ol

- unicclular and multicellular arganisms; major groups of plants and animals;
/ stages in primate evolution including ldomo,

s
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Molceular Evdﬁl‘t',pk: Concepts of neutral evolution, molecular divergence and
molecular ctocliéi';fipblccnl:w’mols in phylogeny, classification nnd identilication:
pratein and nueleotide sequenee nnulysiss ovigin ol new penes wd prowing, pene
duplication mud divedpence, ' : '

".Ei :
The Mechanismy:  “Population geneties - populations, gene pool, pene
frequency; Hardy-Weinberg law: concepts and rate ol cliange in gene frequeney
through natural seleetion, migration and random genetic drifts ndaptive radiation
and modificationgydsolnting meehanisms; — specintion: nllopatieity and
sympatricity; cm’w%rgenl evolutiong sexunl . gelection; co-evolution,

0 ) '
Brain, Behavioriand Evolutiont  Approaches and methods in study of
hehavior; proximate and ultimate cousations altruism und evolutivn-group
seleetion, kin seleetion, reciprocnl altruism; neural busis ol learning, memory,
cognition, sleep and arousal; biological clocks: development of behavior; soGianl
communication; socinl dominance; use of space and teeritoriality; miting
cystems, parental investment and reproductive success; parental care; aggressive
behavior; habitat seleeyion and optimality in foraging; migration, orientation und
navigation: domestication and behavioral changes.

APPLIED lll(.'ll.()(_.?\": .

A, Microbial fermentation and production of small and macro molecules,
P E ;
P «1{ b .
1. Application of immunological principles (vaceines., dingnostics). tlissue
und cell culturg methods for plants and animals.
. L R
& Transgenic animals and plants, molecular approaches to dingnosis and
strain identification, - g, s .
i P | ' iy ¥
D. Genumics and its application to health and agricultuie, including gene
therapy. b N : ,
: : LAk WL
K. f,!mrcsourctl:iaml uscs of biodiversily.
9% i
g A '
A i y " .
I, HBreeding, in*j?l;.unls andd andmals, including marker — assisted selection,
ii: { ) Juber 4
i bt S :
G. Bioremediation und phytoremediation. ¥
B ) ' "

'

1 . =7 H nl-
1. Biosensors, ~ 7 ! R
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MIEFHTODS IN BIOLOGY

Molecnlne biolopgy and recombinunt DNA methods: Isolution and purification
ol RINA , DNA (genomic und plasmid) and proteins, dilferent separation
methods; anulysis of'QZRN/\, DNA and proteins by one and two dimensional gel
electropharesis, isoéléctric focusing gels; molecular cloning o DNA or RNA
fragments in badterial and cukaryotic systems; expression of recombinant
proteins uging bacterinl, anfmal nnd plunt veetory; isolation ol speellic nucleie
acid sequences; gr.;u,ralion of gwomm and cDNA librarics in plasmid, phage,
cosmid, BAC mld YACNf.ctors in vitro mulugcncms and dcletion tcchmqm: s,
gene knoek out in' baucrml and cukaryotic orgnmsms prolein sequencing
methads, detection off post-translution modilication of proteins: DNA sequencing:
methods, steatepics for genome sequencings methiods for mm!ysiﬁ of pene
expression at RNA and protein level, lurge senle expression analysis, such as
micro aray based techniques; isolation, sepuration and.analysis ol carbohydrate
and " lipid umlu.ulc&, RELR,RAPD and AFLP technigues

0y '
Iistochemical :md immunotechniques:  Antibody generation, detection off

molecules using ELISA, RIA, western blot, immunoprecipitation, Noweytometry

and immunofluorescence microscopy, detection of mglecules in living cells,
in situe localization by techniques such as FISH and GéS'!
Biophysical methods: Analysis:of biomolecules usin@ UV/visible, luorescence,
circular dichroism, NMR and LSRR spectroscapy, structure determinntion uzsing,
Nerny dilfraction and NMIR; analysis using light seattering, dilferent types
ol mass .x'|w.:lrumcu'y binel surlice plasma resonance methods.
13

Statistical Muhods: Measures of central tendency and dispersal; probability
distributions (Binomial, Poisson and normal); sampling distvibution; dillerence
Between pacsinetric angd non-parmmelric statistics: confidence interval; crrors;
levels ol sipnilicance; fregression und correlation; t-test; analysis of variance; X
test;; basic introduclio'n 1(6) Muctrovarialc slatistics, clc,
Radiolabeling “.‘LlllllqllLS' I’rOmeth ol difTerent types ol radioisotopes
normally used in hlology, their detection and measurement; mco:pomllon of
radioisotopes in blOlOL,lC\l lissues nud c;.Ils molucuhu imaging of radioactive
material, safety bLildLIu;Ls,

¥ o,
Microscopic technignes: Visulization of cells and subeellular components by
lipht microscopy, resolving powers ol different microseopes, microscopy ol
living cells, sennning s tansmission microscopes, difTerent hixution nol
staining techniques for EM,  freeze-cteh and frecze-fracture methods for XM,
image processing methods in microscopy.

Flectrophysiological methods: Single neuron recording, patch-clamp recording,

GG, DBrain activity recording, lesion and stimulation of brnin,
pharmacological testing, PET, MRI, IMRI CAT

-
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H. Methods in lield blology: Methods ol estimtiting population density of unimals »
and plunts, ranging patterns through direet, Indirect and remote observations, f |
sumpling methods In the study of behavior, habitat characterization-ground 5 |
and remote sensing methods, : i

-

1. (:ffnfy;a';sstlil:jianl lg‘ac:tlumls: Nuclele acld nnd protein sequence datoboses; data
tnining methods for sequence analysis, web-based tools for sequence scarches,
molif analysis nnd_[}qrcscnlmion.

(B) SYLLABUS -ZOOLOGY-ENTOMOLOGY ¢
(rfieres & fiefds fava 9 30 w9 &) ‘

Unit-1 1. Insect head types and modification as per their habit and
habitat

2. Modification of mouth parts and feeding behavior

3. Structure types and function of antennae

. Hypothetical wing venation

=

Unit-2 1. Structure of cuticle and pigment

2. Sclerotisation and tanning of the cuticle

3. Structure of alimentary canal and Physiology of digestion
4

. Malphighian tubules- anatomical organization , Transport

7Umt—3 | 17..7“St1;-ucture of circulatdry‘syé.teni” -
2. Cellular elements in the haemolymph
3. Cell mediated and humoral immunity '

Structure of compound eye and Physiology of Vision ’

Sound Production in insect

Structure and function of endocrine glands

Pheromones

Embryonic membranous up to the formation of blastoderm

ok =

Unit-5 1. Metamorphosis
2. Insecticide effects on CNS
13.

Important pest of Soybean =

Modern concept of pest management

Ol .




