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ZOOLOGY

PAPER - 11
(Subjective)
Time: 2 hrs. Full Mark 100

Questions are o be set in Three groups representing all the units. Group A will consist of a total
of eight short answers type questions (Five 10 be answered each of six marks. [ yroximately
150 words). Group B will consist of a total of seven questions (Four 10 be afis “h ol ten
marks, in approximately 200 words). Group C will consists of a total of ‘0

be answered each of fifteen Marks i ately 500 words).
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UNIT -2

Cell Biology:
Bio membrane:
. Molecular composition, arrangement and functional consequences
. Models of bio-membrane
- Transport across bio-membrane: diffusion. active transport and membrane pumps (P-1ype
pump, V- type pump and ABC transporter)



. Cotransport by symporters and antiporters
Cytloskeleton: ‘ .

. Microtubules and microfilaments: structure and dynamics

_ Role of Kinesin and Dynein in intracellular transport

- Axonal-transport and cell movement (with respect t© non-muscle motility)

DNA replication:

_ Gutline of prokaryolic replication

- Replication features of single stranded phages

. Mechanism and machinery of replication in eukaryotes

- DNA damage and repair mechanisms

Transcription:

- Outline mechanism of prokaryotic transcription
. Organization of eukaryatic tra SIipti i
- General and specific trange

- Regulatory elements

- Processing of pri
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Translation:
-« Genetic code:
. Outline of Prokaryo
- Eukaryotes, lati
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- Targeting proteins to ER: 5ig
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nsformation, conjugation, transduction and sex-duction in bacteria
- Construction of linkage map in bacteria
“20 Molecular mechanism of recombination
‘el cyele: I _
. Stagss and check pointsin cell cycle
‘Genetics of cell cycle regulation: Role of éyclins and CDKs
- Molecular basis of cellular check points
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Sex deterniination and dosage compensation: :
- Genetic and Molecular basis of sex determination in ¢ elegans. Drosophila and human
- Genetic basis of dosage compensation in ¢ elegans, Drosophila and mammals

Techniques & Methods in genetics:
- DNA sequencing: Base destruction method, chain termination method and automated
sequencing, Pyro- sequencing and whole genome short-gun sequencing
- DNA amplification: Polymerase chain reaction. its application and limitaticus
- DNA finger printing: VNTR profiling, STR profiling (Autosomal & Y chr el
mitochondrial DNA profiling and SNP profiling
- Genome expression analysis: Southern, Northern & Western b]ottinﬁ.
Transcription PCR, DNA micro arra :

Biochemistry:
Bioenergetics:
= Lawsofth

dy‘namics, 1

Biosynthesis
- Free fatty acids
- B- Oxidatio
Enzyme Bioche
Enzyme:

and importance
din fatty acids

sification ane
of enzyme action

etic Regulation of enzyme activity: Feedback inhibition. Allosteric inhibition
radicals, Antioxidants and detoxification

UNIT -5
Endocrinology:

- Alms and scope of endocrinology
- Hormones as messengers



. Chemical nature and gross features of hormones
. Neuro-endocrine system and neurosecretion
- Hypothalemic control of endocrine system
. Hormones involved in reproduction: Seasonal breeders, Continuous breeders
- Hormonal regulation of reproductive cycle: Ovarian cycle, Menstrual cycle. Oestrus cycle
- Biosynthesis of steroid hormones _
- Biosynthesis of amino acid derived hormones (T4, Epinephrine)
- Biosynthesis of simple peptide hormones, Pre and Prohormones
Hormone Receptors:
- j- adrenergic receptor
- Insulin receptor
- Steroid hormone receptor
General principles of hormone actions
- Second messenger concepl €
Calmodulin, Phospholig
- Lipid soluble hormg
- Lipid insoluble

d intracellular receptor
¢ and intracellular signaling

Immunobiolog]
Immunity:

- Innate and Acquired Immuno
s of innate and ada

- Humoral sondary humoral

response
) : - ivati "Il and NK cell

Tlcell epitopes and haptens
1. T cell activation
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cture and functions of Antibodies: Gross and fine structure, Classes and sub-
lasses, Antibody mediated effector functions and monoclonal antibodies
en-antibody interaction and Complement system:
ibody affinity and antibody avidity
- Precipitation reactions
- Agglutination reactions :
- Complement System: activation pathway, biological function and complement deficiencies
- ELISA
- Cytokines: Classification and function. Cytokines receptors.
Organization and expression of lg genes:
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- Organization of lg genes

. Generation of antibody diversity

_ BCR and Generation of T-cell receptor diversity

Immunology and Diseases:

- Hypersensitivity (Type L, 11, I, IV).

- Auto-immunity

- Immune responses to in
and Helminth parasites).
Immunodeficiencies

fectious agents - bacterial, viral and parasitic infection (Protozoa

Ethology:
Basics of Animal Beh - S
- Ethology - on, Branches, Significance
- Approache methods in the stud
- Patterns o avior: Innate flex. Comparison ol retles
avi 1 - Habituation.

and com iors, 1
Cong and Cognition

nes and Behavior .
cological aspects of behavior: Habitat selection. Optimal foraging theory. and Aggressive

ehavior

UNIT -8

Gamete and Developmental Biology: .

Gamete Biology:
_ Cellular basis of spermatogenesis and Biochemistry of semen

- Ovarian follicular growth and differentiation
- - Oogenesis and vitellogenesis



- Ovulation and ovum transport
/- Molecular events during fertilization
;A - (a) Multiple ovulation and Embryo transfer technology:
3 - In vitro oocyte maturation
- Super ovulation
- Invitro-fertilization
- (b) Assisted Reproduction technologies:
- Collection and preservation of gametes
Developmental Biology: ICST, GIFT, ZIFT and Immuno-contraception
Basic concept of development:

- Potency, commitment, specification, induction, competence, determin

differentiation P
- Morphogenetic gradients, ce incages, genomic equivalenee angheytoplasmic
determinants

Differentiation, morpho and organogenesis:

Stem cell Bio
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n Growth, Predation and Regulation:

emography: Life tables, Generation time, Net reproductive rate. Reproductwe value
Population growth: Exponential growth, Verhulst-Pear! logisitic growth model.
Population regulation extrinsic and intrinsic mechanisms

Concept of niche, niche width and overlap, fundamental and realized niche. resource
partitioning character displacement
Global Environmental Issues:

- Climate Change
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- Carbon Footprint

- Water Security - conservation of surface and ground water

- Wildlife conservation: Causes of extinction, National and International efforts for
conservation (CITIES, IUCN, CBD), National parks and sanctuaries, Biosphere reserves.
Wildlife protection Acts

Pollution Biology:

- Pollutants, their soutces and classification

- Causes, effects and control of Water and Air Pollution

- Biomagnification and Eutrophication

- Thermal and Radioactive pollution

- Emerging pollutants: POPs, Pharmaceuticals

- Bio-indicators as index of pollution and their significance g
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her infra-specific
principles. and important

ccular taxonomy

nian). mode of its operation:
Selection
Moleculdt waﬁ’tmn:
Variation in the evolv
Molecular phylogenies
es of molecular evolution and molecular clock
utral theory of molecular evolution
Origin of new genes and evolution of multi gene family
chanism of speciation:

- Patterns and mechanisms of reproductive isolation and its role in evolution

- Models of speciation : sympatric and allopatric
Population genetics:

- Concept of Gene pool, allele frequency and genotype frequency

- Hardy-Weinberg principle of genetic equilibrium and its mathematical derivation

cquences




- Detailed account of destabilizing forces of genetic equilibrium: Natural selection.
Mutation, Migration, Meiotic drive, and Genetic Drift

UNIT - 11

Tools and Techniques:
Analytical instruments:
- Principles and uses of analytical instruments: pH meter, colorimeter, Spectro
Ultra-centrifuge.
- Microscopy: Principles of light, Transmlssmn Electron, Scanning Electro
Phase-contrast and Confocal MictoseepessRiiotomicrography.
Separation techniques:
- Electrophoresis: SD
- Chromatography:
- Organelle sepa
Cell separatl G
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Analysis of
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