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PART A : RESEARCH METHODOLOGY . "4!"""
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« (Objectives and types of research: Motivation and objectives - Research, methods / vs
Methodelopy. Types of research — Descriptive vs Analytical, Applied vs. Fundamental,

Ouantitative vs. Qualitative, Conceptual vs, Empirical,

« Research Formulation: Defining and formulating the research problem, selecting the
prablem, necessity of defining the problem, importance of literature review in defining &
problem, development of working hypothesis. Primary and secondary sources — réviews,
trealise, monographs, patents

» Research design and methods: Basic Principles, need of research design. features of good
design. important concepts relating 1o research design. Developing a research plan -
explomation, description, diagnosis. experimentation

» Dala collection and analysis: Execution of the research, observation, collection of data,
methods of data collection. modeling, tabulation of data, processing and analysis of data,
Sampling techniques — random and stratified sampling - primary and secondary data,

« Collection, classification & diagrammatic representation of statistical data, frequency and
frequency distribution, measures of central tendency: mean, median and mode. :

o Measures of dispersion: range, mean deviation, variance, standard deviation, standard emor,
skewness, kurtosis, regression & correlation, chi-square test, student’s t-test, Parametric and
non-parametric test, ANOVA and other statistical computer packages.
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PART B : ZOOLOGY

JBIOCHEMISTRY

» Composition, structure and function and metabolism of  biomolecules (carbohvdrates.
lipids, proteins, nueleic acids and vitaming).

= Bicencrectics, glycolysis, oxidative phosphorylation, coupled reaction, group transfer,
hiological energy transducers.

» Enzvme Kinetics, enzyme regulation, mechanism of ensvme catalysis, isozymes

CELL BIOLOGY

= Structural organization and function  of intracellular organelles (Cell wall, nucleus,
mitochendria, Golgi bodies, lysosomes, endoplasmie reticulum, peroxisomes, plastids,
vacuoles, chloroplast, structure & function of evtoskeleton and its role in motility),

o Cell divasion and cell evele (Mitosis and meiosis, their regulation, steps in cell cycle,
regulation and control of cell evcle),

= DINA replication, repair and recombination (Unit of replication, enzymes involved,
replication origin and replication fork, fidelity of replication, extrachromosomal replicons.
DMNA damage and repair mechanisms. homaologous and site-specific recombination).

= RNA synthesis and processing (transcription factors and machinery, formation of initiation
complex, franseription getivator and repressor, RNA polymerases, capping,

* Elongation, and termination, RNA processing, RNA  editng, splicing,
and polvadenyvlation, structure and function of different types of RNA, RNA Lrinspart ).

» FProtein synthesis and processing (Ribosome, formation of initiation complex, iitiation
factors and their regulation, elongation and elongation factors, termination, genetic code,
aminoacylation of tRNA, tRNA-identity, aminoacyl tRNA svnibetase, and translational
proof-reading, translational inhibitors, Post- translational modification of proteins),

+ Control of gene expression at transcription and translation level (regulating the expression,
of phages, viruses, prokaryotic and eukaryotic genes, tole of chromatin in gene expression
and gene silencing).

* enelic rearrangements in progenitor cells, oncogenes, tumor suppressor génes, cancer and
the cell evele. virus-induced cancer, inetastasis, inleraction of cancer cells with normal
cells, apoptosis, therapeutic interventions of uncontrolled cell prowth,

IMMUNOLOGY
= Innate and adaptive immune system Cells and molécules involved in innate and adaptive

immunity, antigens, antigenicity and immunogenicity. B and T cell epitopes, structure and
function of antibody molecules. peneration of antibody diversity, monoclonal antibodies,
anfibody. engincering, antigen-antibody interactions, MHC molecules, antigen processing
and presentation, activation and differentiation of B and T cells, B and T cell receptors,
humeral and cell- mediated immune responses, primary and secondary immune modulation,

the complement system, Toll-like receptors, cell-mediated effector functions, inflammation, L,m./t-

hypersensitivity and autoimmumity, immune response during (pactesial (tuberculosis),
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hypersensitivity and autoimmunity, immune response during bacterial (tuberculosis), l

sarasitic (malaratand viral (HIV} infections, congenital and acguired immunodeficiencies.

VICCISS,

DEVELOPMENT BIOLOGY

e Basic concepts of development :© Polency, coimmitment, specification. induction,
competence, determination and differentiation: merphogenetic gradients; cell fate and cell
lineages: stem cells; genomic cquivalence and the cytoplasmic determinants, mprinting:
mutants and transgenics in analysis of development

» Gametogenesis, fertilization and early development: Production of gametes, cell surface
molecules 1n sperm-egg recognition m -animalsembryo sac developmem and double
fertilization in plants; zygote formation; cleavage, blastula formation, embryonic ficlds,
pastrulation and formation of germ layers:in animals; embryogenesis, establishment of
symmetry in plants; seed formation and gemunation.

= Transgenic animals and plants. molecular approaches 1o disgnosis and strain identihieation

ANIMAL PHYSIOLOGY

o Digestive system - Dipestion, absorption, energy balance, BMRL

= Blood and circulation - Bloed corpuscles, haemopmesis and formed elements, plisma
function, blood volume; blood volume regulation, blood- groups, haemopglobm, nmmunity,
haemostasis.

s Cardiovascular System: Comparative anatomy of heart sinicture, myopeme  hesrd,
specialized tissue, ECG - its principle and significance. cardiac cycle. heart as a pump,
blood pressure, neural and chemical repulation of all above.

= Respiratory system - Comparison of respiration in  different  proups. anatomical
considerations, tmansport of gascs, cxchange of eases, waste elimination, neural and
chemical regulation of respiralion.

= Mervous system - Neurons, action potential. gross neurcanatomy of the brain and spinal
cord, central and peripheral nervous system, neural control of muscle tone and posture.

= Sense organs - Vision, hearing and tactile response.

s PExcretory svstem - Types of excretion, kidnev, urine Tormation. urine concentration, waste
elimination, micturition, repulation of water balance, blood volume, blood préssure,
electrolyte balance, acid-base balance.

= Thermoregulation - Comford zone. body temperature — physical, chemical, neural
regulation, acclimatization.

» Siress and adaptation

s [Endocrine glands, basic -mechanism of hormone action, hormones and diseases;
reproductive processcs, gametogenesis. ovulation, neumendm:rme I.FEEEIDH
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= Extensions of Mendelian principles :© Codominance, incomplete  dominance. gene
| interactions, pleiotropy, genomic imprinting, penetrance and expressivity; phenocopy,
linkage and crossing over. sex linkage, sex limited and sex influenced characters,

JENETICS

/= Mendelian principles : Dominance. segrepation, independent assortment.
« Uoncept of gene © Allele, multiple:alleles, psendaallele, complementation tests

* Gene mapping methods @ Linkage maps, tetrad analysis, mapping with malecular markers,
mapping by using somatic cell hybrids, develapment of mapping population in plants,
2

* Extra chromosomal inheritance : Inheritance of Mitochondrial and chloroplast genes
maternal inheritance:

* Microbial genctics : Methods of penetic transfers — transformation, conjupation,
transduction and sex-duction. mapping genes by interrupred mating, fine structure analysis
of penes,

= Human genetics : Pedigree analysis, lod score for linkage testing, karyotvpes, penctic
disorders.

* Mutation : Types, causes and detection, mutant types — lethal, conditional, biochemical, loss
of function, gain of function. germinal verses somatic mutants. insertional mutagenesis,

s Structural and numerical allerations of chromosomes Deletion, duplication. inversion,
translocation, ploidy and their genetic implications.

*  Recombination : Homologous and nen-homologous recombination mncluding wansposition.

TAXONOMY

= Principles & methods of taxonomy: Concepts of species and hierarchical taxa, biological
nomenclature, classical & guantititative methods of axonomy of plants, animals and
UGG ZANISmS.

ECOLOGY

* Ecological Succession: Types: mechanisms; changes involved in stuccession; concept of
climax.

* Ecosystem Ecology: Ecosystem siructure: coosystem function; enerpy flow and minerl
cycling (C.N.P); primary production and decompasition; structure and function of some
Indian ccosystems: temesirial (forest, grassland} and aguatic (fresh water, marine.

eustaring).
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