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Each Theory Paper 3 hrs. duration 100 Marks
Practical (Two days) S hrs. duration 300 marks

1. The Number of papers and the maximum marks for each paper and practical
shall be shown in the syllabus for the subject concerned. It will be necessary
for a candidate to pass in the theory as well as in practical part of a
subject/paper separately.

2. A candidate for a pass at each of the previous and the final Examinations
shall be required to obtain (i) at least 36% marks in the aggregate of all the
papers prescribed for the examination and (ii) at least 36% marks in practical
(s) wherever prescribed at the examination, provided that if a candidate fails
to secure at least 25% marks in each individual paper at the examination and
also in the dissertation/ Survey report/ field work(if any), wherever not
withstanding his having obtained the minimum percentage of marks required
in the aggregate for that examination. No division will be awarded at the
previous examination. Division shall be awarded at the end of the final
examination on the combined marks obtained at the previous and the final
examination taken together.

3. If a candidate clears any paper(s) Practical(s) Prescribed at the previous
and/or final examination after a continuous period of three years, then for the
purpose of working his division the minimum pass of marks only viz. 25%
(36% in case of practical) shall be taken into account in respect of such
papers/practicals.

M.Se. PREVIOUS (ANNUAL SCHEME)
Paper -1  Biosystematics and Taxonomy
Paper - [I  Structure & Function of Invertebrates

Paper - IIl Molecular biology and Biotechnology
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Paper - IV General Physiology
Paper - V  Biochemistry
Paper - VI Population Genetics and Statistical methods. -

(Laboratory Exerci sesfSeminar Demonstration)
A

Practical Day First and Day Second 300 Marks

Note:- In M.Sc. Zoology Previous Examination the theory papers will have the
following pattern.

Question papers will have 5 (five) questions in all having equal marks

(i)  Question number I will be compulsory and will have 20 very short
answer question of 1 mark each.

(ii) Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There will be internal
choice in these questions.

(iii) Question numbers 4 and 5 will be long answer type questions with
internal choice.

Paper- 1 : BIOSYSTEMATICS AND TAXONOMY
3 Hours duration Max. Marks: 100 Periods : 80
Theory paper will have the following pattern.
Question paper will have 5 (five) question, having 20 marks each ...

(i)  Question number will be compulsory and will have 20 very short answer
question of 1 marks each.

(ii) Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There will be internal
choice in these questions.

(iii) Question numbers 4 and 5 will be long answer type questions with
internal choice.

1. Definition and basic concept of biosystematics and taxonomy

1.1 Historical resume of Systematics.
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1.2 Importance and applications of biosystematics in biology.

1.3 Manual basis of histo-systematics-different attributes.

Trends in biosystematics: Concept of different conventional and newer

aspects

2.1 Chemotaxonomy

2.2 Cytotaxonomy

2.3 Molecular taxonomy

Molecular perspective on the conservation of diversity

3.1 Diversity and ecosystem process: Theory, achievements and future
directions.

Dimensions of speciation and taxonomy characters

4.1 Dimensions of speciation - Types of lineage changes: production of
additional lineage.

4.2 Mechanisms of speciation, panmictic and apotmictic species.

4.3 Species concept and species category. Different species concepts
subspecies and other infra-specific categories.

4.4 Theories of biological classification: hierarchy of catagories.

4.5 Taxonomic characters of different kinds, origin of reproductive isolation
and biological mechanism of genetic incompatibility, Haldane's rule.

. Procedure keys in taxonomy.x

5.1 Taxonomic procedures: Taxonomic collections, preservation, correct
process of identification.

5.2 Taxonomic keys: Different kinds of taxonomic keys, their merits and
demerits.

5.3 Systematic publications and different kinds of publications.

5.4 Process of typification and different Zoological types.

5.5 International Code of Zoological Nomenclature (ICZN) and its operative
principles, interpretation and application of important rules. Zoological
nomenclature, formation of Scientific names of various texa.

Evaluation of biodiversity indices

6.1 Shannon-Weinner index, dominance index.

6.2 Similarity and dissimilarity index.

6.3 Association index
28
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Suggested Reading Material (All latest editions)

. Kato, M. The Biology of Biodiversity, Springer.
. Avise,J.C, Molecular Markers, Natural History and Evolution Chapman &

Hall, New York.

. Wilson, E.O, Biodiversity Academic Press, Washington.

Simpson, G.G., Principle of Animal Taxonomy. Oxford, IBH Publishing
Company.

. Mayer, E., Principles of Systematic Zoology, McGraw Hill Book Company,

New York.
Wilson, E.O., The Diversity of Life. W.W. Northern & Company.
Tikadar, B.K.., Threatened Animals of India, ZSI Publication, Calcutta.

. Trigunayat, M.M and Kritika Trigunayat. Introductory Biosystematics &

Taxonomy Scientific Publishers, Jodhpur.

. Southwood, T.R.E. Ecological methods (3rd edition). Blackwell Scientific

Publishers.

PAPER- II : STRUCTRUE & FUNCTION OF INVERTEBRATES

3 Hours duration Max. Marks-100 Periods : 80

Note:- In M.Sc. Zoology Previous Examination the theory paper will have the
following pattern.

Question paper will have 5 (five) questions in all having equal marks.

(i)

(ii)

Question number 1 will be compulsory and will have 20 very short
answer question of 1 mark each.

Question numbers 2 and 3 will consist of only short answer type

questions with 4 subdivisions of 5 marks each. There will be internal
choice in these questions.

(iii) Question numbers 4 and 5 will be long answer type questions with

internal choice.

l. Organization of Coelom

1.1 Acoelomates
1.2 Pseudocoelomates
1.3 Coelomates: Protostomia and Deutersotomia.
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2. Locomotion
2.1 Flagellar and ciliary movement in Protozoa.
2.2 Hydrostatic movement in Coelenterata, Annelida and Echinodermata.
3. Nutrition and Digestion
3.1 Patterns of feeding and digestion in lower Metazoa.
3.2 Filter feeding in Polychaeta, Mollusca and Echinodernata.
4. Respiration
4.1 Organs of respiration: Gills, lungs and trachea.
4.2 Respiratory pigments.
4.3 Mechanism of respiration
5. Excretion
5.1 Organs of excretion: Coelom, Coelomoducts, Nephridia and Malpighian
tubules.
5.2 Mechanisms of excretion.
5.3 Excretion and Osmoregulation
6. Nervous System
6.1 Primitive nervous system: Coelenterata and Echinodermata.
6.2 Advanced Nervous system: Annelida, Arthropoda (Crustacea and
Insecta) and Mollusca (Cephalopoda)
6.3 Trends in neural evolution
7. Invertebrate larvae
7.1 Larval forms of free-living invertebrates
7.2 Larval forms of parasites
7.3 Strategies and evolutionary significance of larval forms
8. Minor Phyla
8.1 Concept and significance (Mesozoa, Ctenophora, Rhyncocoela,
Protostomes, Deuterostomes)
8.2 Organization and general characters.

Suggested Reading Material

I. Hyman, L.H. The invertebrates, vol.l, Protozoa through Ctenophora,
McGraw Hill Company, New York.

2. Hyman, L.H., The Invertebrates, vol.ll, Protozoa through Ctenophora,
McGraw Hill Company, New York.
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. Hyman, L.H., The Invertebrates, smaller coelomate Groups, vol.,5, McGraw

Hill Company, New York.
Hyman,L.H., The Invertebrates, Vol.8, McGraw Hill Company, New York.

. Barington, E.J.W., Invertebrate Structure and Function. Thomas Nelson and

Sons Ltd.London.
Barnes, R.D., Invertebrate Zoology, W.B., Saunders Co., Philadelphia.

. Russel-Hunter, W.D., A Biology of Higher Invertebrates, Mc Millan

Company Ltd. London.

Cad, G.P. Animal Parasitism, Prentice Hall Inc., New Jersey.

Sedwick, A. Student Text Book of Zoology, Vol LII and III, Central Book
Depot, Allahabad.

Parker, T.J..Haswell, W.A., Text Book of Zoology, MacMillan Co.,London.

PAPER-III; MOLECULAR BIOLOGY & BIOTECHNOLOGY

Duration: 3 Hours Max. Marks- 100 Periods : 80

Note:- In M.Sc. Zoology Previous Examination the theory paper will have the
following pattern.

Question paper will have 5 (five) question in all having equal marks.

(1)

(i)

Question number 1 will be compulsory and will have 20 very short
answer question of 1 mark each.

Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There will be internal
choice in these questions.

(iii) Question numbers 4 and 5 will be long answer type questions with

internal choice.

. DNA replication

1.1 Prokaryotic and eurokaryotic DNA replication
1.2 Mechanics of DNA replication

1.3 Enzymes and accessory proteins involved in DNA replication.

. Transcription

2.1 Prokaryotic Transcription
2.2 Eukaryotic transcription
2.3 RNA polymerases
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2.4 General and specific transcription factors

2.5 Regulatory elements and mechanisms of transcription regulation

2.6 Transcription termination

2.7 Transcriptional and post-transcriptional gene splicing

. Post-transcriptional modifications in RNA

3.1 5'- Cap formation

3.2 End processing and polyadenylation

3.3 Splicing, editing

3.4 Nuclear export of mMRNA

3.5 RNA Stability

. Translation

4.1 Genetic code

4.2 Prokaryotic and eukaryotic translation

4.3 Translation machinery

4.4 Mechanisms of initiation, elongation and termination

4.5 Regulation of translation

4.6 Co-and post-translation modifications of proteins.

. Recombination and repair

5.1 Holiday junction, gene targeting, gene disruption

5.2 FLP/FRT and Crelox recombination

5.3 RecA and other recombinases

5.4 DNA repair mechanisms

. Molecular mapping of genome

6.1 Genetic and physical maps

6.2 Physical mapping and map-based cloning

6.3 Southern and fluorescence, in-situ hybridization for genome analysis

6.4 Molecular markers in genome analysis, RFLP, RAPD and AFLD
analysis

6.5 Application of RPLP in forensic, disease prognosis genetic councelling,
pedigree varietal analysis. Animal tracking and poaching germplasm
maintenance and taxonomy.

. Transgenic animals and Knock outs

7.1 Production

7.2 Applications

7.3 Embryonic stem cells
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8.

7.4 Care and breeding of experimental animals including bioethics
Assisted reproduction technologies

8.1 Embryo sexing and cloning

8.2 Screening for genetic disorders

8.3 ICSI, GIFT etc.

8.4 Cloning of animals by nuclear transfer

Suggesting Reading Material

ki

Watson, J.D., Hopkins, N.H.,Roberts, J.W., Steiz, J.A., Weinef, A.M.;
Molecular Biology of Gene. The Benjamin Cummings Pub Co.: Inc.,
California.

Darnell, J., Lodish, H. and Baltimore, D; Molecular Cell Biology, Scientific
American Books, Inc., USA.

. Albert.B., Bray, D.D., Lewis, J., Rafif M., Roberts, K, Walson, J.D.,

Molecular Biology of the cell. Garland Publishing company, Inc., New
York.

Benjamin, Lewin, Gene VIII, Oxford University Press, U.K.

. Meyers, R.A. (ed.), Molecular Biology and Biotechnology. A

Comprehensive Desk Reference. VCH Publishers, Inc, New York.
Sambrook, J., Fristsch, E.f. and Maniatis, T.; Molecular Cloning: A
Laboratory Manual. Cold Spring Harbor Laboratory Press, New York.

. Dabre, P.D., Introduction to Practical Molecular Biology, John Wiley &

Sons Ltd., New York.

. Brown, T.A. (Ed.), Molecular Biology Labfax, Vol.l, Bio Scientific

Publishers Ltd. Oxford.
Karp, G., Cell and Molecular Biology, Concepts and Experiments, John
Wiley & Sons, Inc, New York.

10.Botstein, D. Decoding the language of Genetics. Cold spring harbor

Laboratory Press.

11.Tropp. Molecular Biology, Genes to Proteins 4/e. Jones Bartlett (Viva

Books)

12.Krebs, Goldstein & Kilpatrik. Lewin's Genes XI. Viva Books Pvt. Ltd.
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PAPER - IV: GENERAL PHYSIOLOGY
Duration: 3 Hours Max. Marks: 100 Periods: 80

Note:- In M.Sc. Zoology Previous Examination the theory paper will have the
following pattern.

Question paper will have 5 (five) questions in all having equal marks

(i)  Question number 1 will be compulsory and will have 20 very short
answer question of 1 mark each.

(i) Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There will be internal
choice in these questions.

(iii) Question numbers 4 and 5 will be long answer type questions with
internal choice.

1. Thermoregulation and Cold Tolerance

1.1 Basic principles of metabolism

1.2 Heat balance and exchange

1.3 Endotherms V/s Ectotherms

1.4 Counter-current heat exchanger

1.5 Torpor, hibernation and aestivation

1.6 Adaptations to very cold environments lonic and Osmotic Balance.
2. lonic and osmotic balance

2.1 Osmoregulation V/s Osmocon forming

2.2 Osmoregulation in aquatic and terrestrial, environments

2.3 Kidney function and diversity

2.4 Other osmoregulatory organs

2.5 Nitrogenous waste excretion
3. Gas Exchange and Acid-base Balance

3.1 Oxygen and Carbon dioxide transport in blood

3.2 The role of hemoglobin

3.3 Responses to attitude and hypoxia

3.4 Swim bladder inflation in fish

3.5 Regulation of body pH

3.6 Gas transfer in air and water; gas exchanger design and function
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. Muscle Function and Movement

4.1 Anatomy of muscle

4.2 Regulation of contraction

4.3 Excitation-contraction coupling

4.4 Molecular theory of muscle contraction

Nervous System

5.1 Anatomy of nervous system

5.2 Neurons and membrane excitation

5.3 Electrochemical potentials

5.4 Action potentials

5.5 Transmission between neurons

5.6 Synapses and neurotransmitters

5.7 Memory and learning

. Sensory Transduction

6.1 Sensing the environment

6.2 Auditory receptors

6.3 Chemoreceptors; Taste and smell, homing in salmon

6.4 Mechanoreceptors: Tactile Systems and escape responses

6.5 Vision and photoreception

6.6 Thermoreception and infrared detection: Prey detection in snakes.

6.7 Echolocation in bats

. Digestion and Metabolism

7.1 Nutritional uptake and distribution

7.2 Effects of starvation

. Stress Biology

8.1 Basic concept of environmental stress and strain concept of elastic and
plastic strain; stress resistance, stress avoidance and stress tolerance.

8.2 Adaptation, acclimation and acclimatization

8.3 Concept of homeostasis

8.4 Physiological response to oxygen deficient stress.

8.5 Physiological response to body exercise

8.6 Meditation, voga and their effects.

. Endocrinology

9.1 Aims and Scope of endocrinology

9.1.1 Discovery of hormones.
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9.1.2 Hormones as messengers.
9.1.3 Classification of hormones

Suggested Reading Material
L

10.Hill, R.W. Wyse, G.A., Anderson, M.: Animal Physiology, Sinauer
11.Vander.A.J. Sherman J.H. Luciano D.S., Human Physiology McGraw-Hill

12.Dejours, P.L. Bolis, L.Taylor, C.R., Weibel, E.R. (eds.), Comparative

. Hoar, W.S.; General and Comparative Animal Physiology, Prentice Hall of

. Strand F.L.,Physiology: A Regulatory Systems Approach, Macmillan

9.2 Phylogeny of endocrine glands (Pituitary, pancreas, adrenal, thyroid,
etc.)

9.3 Ontogeny of endocrine glands.

9.4 Neuroendocrine system and neurosecretion

9.5 General principles, structure and hormone action

9.6 Hormones, growth and development

9.7 Hormones and reproduction.

Eckert, R.W.H.; Animal Physiology, Mechanisms and Adaptations, Freeman
and Company, New York.

Fochachka, P.W. and Somero, G.N.; Biochemical Adaptation, Princeton,
New Jersey.

India.
Schiemdt Nelsen; Animal Physiology: Adaptation and Environment,
Cambridge University Press.

Publishing Co., New York.

Prosser, C.L.; Environmental and Metabolic Animal Physiology, Wiley-
Liss, Inc., New York.

Willmer, Stone, P.G. and Johnson, I: Environmental Physiology, Blackwll
Sci. Publication, Oxford, U.K.

Newell, R.C.(ed.); Adaptation to Environment; Essays on the Physiology of
Marine Animals. Butter worths, London, U.K.

Townsend, C.R. and Cawlow.P. : Physiological Ecology: An Evolutionary
Approach to Resource Use, Blackwell, Sci. Publication, Oxford, U.K.

Associates, Inc, Publishers, Sunderland, USA.
Publishing Company, New York.
Physiology: Life in water or Land, Liviana Press, Padova, Italy..
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13.Johnson, I.A., Bennett, A.F. (eds.), Animals and Temparature, Thenotypic
and Evolutionary Adaptations. Cambridge University Press. Cambridge,
UK.

14.Louw G.N. Physiological Animal Ecology, Harloss, U.K.

15.Barrington, E.J.W., General and Comparative Endocrinology clarendon
Press, Oxford.

16.Williams, R.H., Text Book of Endocrinology, W.B. Saundes.

1 7.Martin, C.R. endocrine Physiology, Oxford University Press.

18.Gorbman, A., dickhoff. W.W., Vigna, S.R., Cvlark, H.B., Ralpls, C.L.
Comparative Endocrinology, Wiley- Interscience Publication, New York.

PAPER- V: BIOCHEMISTRY
Duration: 3 Hours Max. Marks: 100 Periods: 80

Note: In M.Sc. Zoology Previous Examination the theory paper will have the

following pattern.
Question paper will have 5 (five) questions in all having equal marks

(i)  Question number 1 will be compulsory and will have 20 very short
answer question of 1 mark each.

(ii) Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There will be internal
choice in these questions.

(iii) Question numbers 4 and 5 will be long answer type questions with
internal choice.

1. Covalent properties of Proteins

1.1 Structure and Chemistry of amino acids

1.2 protein sequencing

1.3 Peptide Synthesis

1.4 Covalent modifications

1.5 Protein size and composition

1.6 Protein splicing

2 Protein secondary and tertiary structure

2.1 Protein Tertiary structure and folding patterns
2.2 Common tertiary structural motifs.
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2.3 Role of packing constraints in tertiary structure patterns.

2.4 Divergent vs. convergent evolution of similar structure.

3 Globular and fibrous proteins.

3.1 Water and the hydrophobic effect.

3.2 Tertiary and quatemary effect.

3.3 Motifs in globular proteins.

3.4 Properties of protein interiors and surfaces.

3.5 Fibrous proteins.

3.6 Structure of bone.

4 Protein folding and thermodynamics

4.1 Protein folding and dynamics.

4.2 Folding overview: The levinthal Paradox.

4.3 Condensation and molten globules.

4.4 Ramchandaran plots and amino acid propensities.

4.5 Catalysis and assistance.

4.6 Amino acid sequence variation and membrane protein folding.

4.7 Chaperonin-assisted protein folding.

5 Allostery (Hemoglobin), Myglobin structure and oxygen binding.

5.1 Hemoglobin subunits coopertavity, the Hill coefficient.

5.2 Quarternary Structure changes and Sickle cell and other molecular diseases.

6 Fats

6.1 Fatty acids: Structure, nomenclature, acyl glycerols, phospholipids,
sphingolipids, glycolipids, lipoproteins.

6.2 Terpenoids and sterols: structure, properties and function.

6.3 Function of lipids.

6.4 Signal transducing molecules.

7 Vitamins

7.1 Classification, occurrence of fat soluble vitamins.

7.2 Classification, occurrence and biological functions of thiamin, riboflavin, folic
acid and B,

7.3 Phenolics and alkaloids: structure, biological properties and functions.

8 Covalent properties of nucleic acids.

8.1 Modified nucleosides

8.2 Properties of polynucleotides

8.3 Secondary and tertiary structure -
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9 Nucleic acid structure

9.1 Duplex stability.

9.2 Hybridization.

9.3 RNA structure.

9.4 Hairpin and pseudoknot structures, tRNA.

10 Nucleic acid structure.

10.1 DNA and RNA helical geometrics (A-Z), banding, deformation, triplexes,
quadruplexes.

11 Nucleic acid analysis. DNA and RNA sequencing, determination of modified
nucleotides. Analysis of nucleic acid secondary structure.

12 RNA Catalysis

12.1 Chemistry and structure of ribozymes.

12.2 Evolutionary implications.

13 Enzyme mechanisms

13.1 Principles of enzyme catalysis.

13.2 Proteases and polymerases, other example.

13.3 Coenzymes and Cofactors.

14 Inborn errors of metabolism.

Biochemistry

1. Alberts R.H. Frey P.A. and Jencks W.P. Biochemistry Jones, & Bartlett
Publisher, Boston/London. 1992.

2. Deb A.C. Fundamentals of Biochemistry, New Book Agency Pvt. Ltd.
Caleutta, 2006.

3. Nelson D.L. and Cox M.M. Lehninger Principles of Biochemistry,
MacMillan/Worth Publishers, 2001,

4. Stryer L.Biochemistry. W.H. Freeman and Co. New York, 2001.

5. Voet D. Voet J.G. and Pratt. C.W. Fundamentals of Biochemistry, Johan
Wiley and Sons Inc., New York, 1999.

6. Wilson K. and WalkerJ. Principles and Techniques of Practical
Biochemistry Cambridge University Press, Cambridge, 1994

7. Zubay G.L. Parson W.W. and Vence D.E. Principles of Biochemistry.
Wm.C.Brown Publishers, Oxford, England, 1995.

8. Harper's Biochemistry by Murray R.K., Granner D.K., Mays P.A., Radwell

V.W.McGraw Hill Publication, 2000.
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9. Mathews, C.K., Van Holde, K.E.,, Ahern, K.G., Biochemistry, Pearson
Education Pvt. Ltd. Delhi, India, 2003.

10.Horton, H.R., Morson, L.A. Serimgeour, K.G., Perry, M.D., Rawn, J.D.,
Principles of Biochemistry, Pearson Education, International, 2006.

11.McKee, T.McKee J.R., Biochemistry (The Molecular Basis of Life)
McGraw Hill company, Inc.

12.Elliott, W.H. and Elliott, D.C. Biochemistry and Molecular Biology, Oxford
University Press, Oxford, 2003.

13.Champe, P.C., Harvey, R.A; Lippincott's Illustrated Reviews: Biochemistry,
Lippincott Williams & Wilkins, Philadelphia.

PAPER-VI:
POPULATION GENETICS AND STATISTICAL METHODS
Duration: 3Hours Max.Marks : 100 Periods: 80

Note:- In M.Sc. Zoology Previous Examination the theory paper will have the
following pattern.

Question paper will have 5 (five) questions in all having equal marks

(1)  Question number 1 will be compulsory and will have 20 very short
answer question of 1 mark each.

(i)  Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There will be internal
choice in these questions.

(iii) Question numbers 4 and 5 will be long answer type questions with
internal choice.

Unit-1
Statistical Methods

1. Definition and application of Biostatistics.

2. Principles and practice of statistical methods in biological research, samples
and populations
2.1 Basic statistics-average.
2.2 Statistics of dispersion, coefficient of variation.
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2.3 Standard errors: Confidence limits.
2.4 Probability distributions (binomial, Poisson and normal)

2.5 Tests of statistical significance- (Z-test, Students t-test and F-test)

2.6 Simple correlation of regression.
2.7 Analysis of Variance

Unit-11: Population Genetics

| &
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Concepts of evolution and theories of organic evolution with and emphasis

on Darwinism Sexual selection and Zahavi's rule.
Neo-Darwinism

2.1 Hardy-Weinberg's law of genetic equilibrium and its applications

2.2 Detailed account of destabilizing forces-
(i)  Natural selection
(ii) Mutation
(111) Genetic drift
(iv) Migration
(v) Meiotic drive
2.3 Genetic structure of natural populations.
2.4 Phenotypic variation

2.5 Models explaining changes in genetic structure of populations.

2.6 Factors affecting human disease frequency.

. Molecular population genetics

3.1 Patterns of change in nucleotide and amino acid sequences.
3.2 Ecological significance of molecular variations.
3.3 Emergence of Non-Darwinism-Neutral hypothesis.
Genetics of Quantitative traits in populations.

4.1 Analysis of quantitative traits.

4.2 Quantitative traits and natural selection.

4.3 Estimation of heritability.

4.4 Genotype-enviroment interactions.

4.5 Inbreeding depression and heterosis.

4.6 Molecular analysis of quantitative traits.

4.7 Phenotypic plasticity.
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5. Genetics of specifications
5.1 Phylogenetic and biological concept of species.
5.2 Patterns and mechanisms of reproductive isolation.
5.3 Models of specification (allopatric, sympatric, parapatric).
6. Molecular Evolution
6.1 Gene evolution.
6.2 Evolution of gene families, molecular drive.
6.3 Assessment of molecular drive.
6.4 Micro-and macro-evolution.
7. Molecular phylogenetics
7.1 Construction of Phylogenetic trees.
7.2 Phylogenetic inference-distance methods, parsimony methods, maximum
likelihood method.
7.3 Immunological techniques.
7.4 Amino acid sequence and phylogeny.
7.5 Nucleic acid phylogeny-DNA-DNA hybridizations, restriction enzyme
sites, nucleotide sequence comparisons and homologies.
7.6 Molecular clocks.

Suggested Reading Material (Biostatistics).

1. Batschelet, E: Introduction to Mathematics for Life Scientists Springer,
Verlag, Berlin.

2. Allen Bluman Elementary Statistics: A brief version 5(ed)

3. Banden, D., Modelling in Behavioural Ecology, Chapman and Hall London,
U.K.

4. Sokal R.R. and Rolf, F.J. : Biometry; Freeman, San Francisco.

5. Snedecor, HW. and Cochran, W.G., Statistical Methods. Affiliated East-
West Press, New Delhi.

6. Green, R.H.: Sampling Design and Statistical Methods for Environmental
Biologists, John Wiley & Sons, New York.

7. Murray, J.D., Mathematical Biology, Springer-Verlag, Berlin,

. Bernard Rosmer. Fundamentals of Biostatistics

9. Wayne. W. Daniel. Biostatistic: Basic Concept & methodology for health
Science. wiley student edition.

10.David L. Strener and Geoffery Norman Biostatistics: The Bare essentials.
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Suggested Reading Material (Population Genetics)
&

(]

. Hart, D.L., A Primer of Population Genetics, Suinuaer, Suinuaer Associates,

. Jha, A.P. Genes and Evolution, John Publication, New Delhi.
. King M., Species Evolution: The Role of Chromosomal Charrge Cambridge

. Strikberger, M.W., Evolution, Jones & Barlett Publishers, Boston, London.

n
Dobhzha.d'lsky, T.,Alaya, F.J., Stebbins, G.L., Valentine, J.M, Genetics and
Origin of Species, Surjeet Publication, Delhi.
Futuyamma, D.J. Evolutionary Biology, suinuaner Associates, Inc.,
Massachusetts, U.S.A.

Inc., Massachusetts, U.S.A.

University Press, Cambridge.
Merral, D.J., Holt, R. Evolution and Genetics, Rinchart and Winston, Inc.
Smita.J.M., Evolutionary Genetics, Oxford University Press, New York.

M.S. BRLJ UNIVERSITY, BHARATPUR

M.Se. (Previous) Zoology
PRACTICAL EXERCISES
Study of Anatomy:

a. Major:
1. Leech: Reproductive, excretory, nervous and haemocoelomic
systems.
2. Crab: Nervous system.
. Scorpion: Nervous and reproductive systems.
4. Mollusca: General anatomy of Aplysia and Nervous systems of
Patella. Lamellidens, Mytilus. Sepia and Aplysia.
Note: Software on alternatives to dissection can be purchased in Lab
Virtual dissection can be substituted. The department can send
membership to such software dealers.
b. Minor:
5. Cockroach Brain, Proventriculus ganglion, Testis, Salivary gland
6. Book lungs of scorpion
7. (i) Study of Aristotle's lantern of Sea urchin and disarticulated
parts of Aristotle 's lantern (Through figure Only)
(ii) Testicular nephridia of Leech.

Lad

rwtaf@e nonrh h))‘i\é‘ |

1%



1I.

1.

IV.

Museum Speciments: Idendification, classification and distinguishing

features of important representatives from various groups (Protozoa to

Hemichordata).

Study of Permanent Preparations (Protozoa to Hemichordata):

Ameba, Entamoeba, Polystomella, Actinophryx, Euglena, Noctiluca,

Volvox colony, Trypanosoma, Giardia, Opalina, Nyctotherus,

Balantidium, vorticella, Monocystis, Plasmodium, Sycon T.S. and L.S.

Gemmule, Obelia colony, Obelia medusa, Aurelia tentaculocytes, T.S.

Fasciola hepatica sections through wvarious regions of the body,

Hirundinaria body sections through various regions, Daphnia, Cypris,

Cyclops, T.S. Peripatus.

Larva: Aurelia-planula, Redia, Cercaria, Meta-cercaria, Onchosphere,

Cysticercus, Trochophore, Nauplius, Zoea, Mysis, Phyllosoma, Veliger,

Glochidium, Bipinnaria. Ophiopluteus, Echinopluteus, Auricularia,

Tornaria.

Biological Chemistry:

(i)  Identification of protein, Carbohydrate and lipid in various
tissues/body fluids/food material.

(i1)  Identification of different kinds of mono-, di- and poly-saccharides
in biological and chemical materials.

(ii1) Verification of Beer-Lambert's Law.

(iv) Quantitative estimation of the following in various tissues:

a) Carbohydrates: Glycogen, glucose.

b) Proteins: Total Proteins

c¢) Lipids: Phospholipids and cholesterol.

d) Nucleic acid: DNA and RNA.

e) Enzymes: Acid and alkaline phosphatases.

Physiology:
(i)  Study of the following with the help of Computer Assisted

Learning (CAL) (please see E-pharm programme).

A. The effect of K, Ca, acetylcholine and epinephrine on the
isolated heart of frog and conclude your data with the graphic
representation Computer Assisted Learining (CAL) be
included.
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VI

(ii)

(iii)
(iv)

(v)
(vi)
(vii)

(viii)

(ix)

B. The effect of wvarious doses of acetylcholine and Nor-
ephinephrine on blood pressure, heart rate and respiratory rate
of the rabbit.

C. The effects of Atropine Epinephrine, Ephedrine and Eserine on
Rabbit's eyes. Other such exercises can be framed from the E-
Phram software.

Determination of blood pressure, pulse rate, heart beat and

respiration rate.

Photometric determination of hemoglobin in blood sample.

Determine of MCV, MCH, MCHC and colour index of the given

sample of blood.

Demonstration of the following in blood: clotting time, erythrocyte

sedimentation rate, haemolysis, crenation and preparation of

haematin crystals.

Determination of the urea in urine/blood.

Determination of the glucose in urine.

Study of digestive enzymes in different parts of the allmentary

canal.

Demonstration of Blind spot in Human eye.

Cell & Molecular Biology & Biotechnology:

(1)

(ii)
(iii)

(iv)

(vi)

(vii)

Squash and smear preparations of testis of cockroach and
grasshopper, acetoorecin, Fuelgen and Giemsa Staining of these
preparations.

Study of mitosis in onion root tip.

Study of giant Chromosomes in the salivary gland of Chironomus
or Drosophila larva.

Vital and supravital staining (With neutral red and Janus Green B)
of cells of the testis of any insect or mammal to study the
mitochondria.

Chromosome counts in cells of the testis of an insect or mammal or
cells of the bone marrow of a mammal.

Study of prepared microscopic slides, including those showing
various cell types, mitosis, meiosis and giant chromosomes.

Paper Chromatography: Unidimensional chromatography, using
amino acids from purified samples and biological materials.
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(viii) Electrophoresis: Paper/Horizontal/Vertical - Proteins/DNA/RNA.
VII. Genetices:
(i)  Culture of Drosophila and study of its life cycle.
(1)  Identification of male and female Drosophila.
(ii1) Identification of wild and mutant forms of Drosophila.
(iv)  Monohybrid and dihybrid inheritance in Drosophila.
(v)  Simple problems based on Menedelism.
(vi) Identifications of blood groups in humans.
(vil) Demonstration of sex chromatin (Barr bodies).
VIII. Statistical Methods in Biology:
(1)  Preparation of frequency tables and graphs/line diagrams/bar
diagrams/histogram/Pie charts.
(i1)  Calculation of standard deviation, variance and standard error of
mean.
(iii) Calculation of probability and significance between means using t-
test and Chi-square test.
(iv) Plotting the slope of a line on a graph; calculations of the slope of a
line, coefficient correlation and regression.
(v)  Exercise based on population genetics.
IX. Biodiversity Study:
(i)  Species richness, evenness, Simpson Index.
(i)  Preparation of fact sheet of common wildlife of your area.

(The candidate are required to go out door for data collection with in campus or
outside)

OBSERVATIONAL AND FIELD STUDIES

There are unlimited amounts of alterntive practicals that can be carried cut using
observational and other works in the field. Field work also may be encouraged for
the students to recognize their social and environmental responsibility. Non-
invasive and non-harmful practical exercises, for the study of Anatomy.
Physiology, Ethology, Epidemiology and Ecology may be designed.
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M.S. BRLJ UNIVERSITY, BHARATPUR

M.Sc. (Previous) Zoology

PRACTICAL'S

Scheme of practical Examination

Total Marks- 300

I Day (I, IT & III Papers)
Max Marks: 150

| 1

o B8l et

Anatomy

a. Major

b. Minor

Biodiversity Study

Spotting No. 1 - 8 (8% 4)

Cell & Molecular Biology & Biotechnology
Practical Record

Viva-Voce

Seminar

II Day (1V, V & VI Papers)
Max Marks: 150

I

I

No v e W

Gen. Physiology } Major & Minor
Biochemistry } Major & Minor
Population Genetics & Statistical methods
Spotting (1to 5 ) (5x 4)

Practical Record

Viva-voce

Seminar

e

/Z’Zj ' v

Total Duration: 2 days

(5 hrs. per day)

Time: 5 hrs.
Marks

15+13

20
20
20

Total = 150

Time- 5 hrs.
Marks
2045

20+5

20
20
20
20
20

Total = 150

¥ a¢

4
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o
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MNotes:

1.

With reference to study of anatomy and museum specimens, candidates must
be well versed in the study of various systems with the help of
charts/models/CD-ROMs, multimedia computer based simulations including
computer assisted learning (CAL) and other softwares.

With reference to permanent preparations and microscopic slides, the
exercise may be substituted with diagrams/photographs/models/charts etc.

. Candidates must keep a record of all work done in the practical class and

submit the same for inspection at the time of the practical examination.
The candidates may be asked to write detailed methodology wherever
necessary and separate marks may be allocated for the same.

. Mounting material for permanent preparations would be as per the syllabus

or as available through collection and culture methods.

It should be ensured that animals used in the practical exercise are not
covered under the wildlife Protection Act 1972 and amendments made
subsequently.
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to reach the minimum a
aztually secured by him 1o
uisite minimuwim aggregate.

written and submitted in triplicate
the repistrar at least 3 weeks befdFe i
theory examinations. Only such candid
offer Dissertation/Field Work/Survey Rep

tive of :ﬁ _:::cnq _uw papers in which a candidaté
peared at the examination.

Mm._.WN._um_. ap-

N. . Non-collepiate candidates are not eligible to offer disser-
tation as per provisions of 0.170-A

(i) Question number 1 will be nn_E_E_moQ and will have 20 very

M.Se. PREVIOUS (ANNUAL SCHEME)

Paper - | Biosystematics and Taxonomy

Paper - [1.  Structure & Function of Invertcbrates

Paper - ill  Molecular Biology and Biotechnology

Paper - IV General Fhysiology

Paper - V. Biochemistry .

Paper - V1 Quantitative Biology and Population Genetics
Laboratory Exercises
Demonstration’ and d_.:_u:mw
SEMINAR

Note:- Tn M. Sc. Zoology Previous Examination the theory

papers will have the following pattern.

(Juestion papers will have m (five) questions in all having eqial
marks

|
short answer question of 1 mark ea ach. }

(i) Question E_E_u_rm._ 2 and 3-will eonsist of ooly short answer type

: questions 5_:7 4 m:.n_aE_mEzm of 5 marks nmn_._ .ﬂ._n_.n will be
internal choice in these questions.

(iiiy Question numbers 4 and 5 will be long answer type nﬂmm:n:u
with internal choice.

rsih Hﬁwﬁr BIOSYSTEMATICS AND TAXONOMY

3 Emmw&n_ﬁzo: Max.Marks: 100 Periods : 80

geriawill have the following pattern.

(ues. e _.E_R batm 3 (five) questions, having 20 marks
eaifint Hedst

(i) aﬁﬁgam&m&aﬁ:_ﬁ compulsory and will have 20 very
short answer: @bl 1 mark each. i

(i) Question numbers 2 afd% wittobrisist of only short answer type
- questions with 4 subdivisioli&@f5S marks each. There will be
internal choice in these questions.

(iii) Question numbers 4 and 5 will ‘be long answer type questions
with internal choice. : :

1. Definition and basic concepts of biosystematics and taxonomy. 10
1.1 Historical resume of systematics. :

f%\ﬁ!?m. Importance and applications of biosystematics in biology.

)
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1.3 Manual basis of histo-systematics-different attributes,

Syllabus M.Sc. Zoology + 7

&

Chapmzn & Hall, New York.

T Trends i1 Dlosystematics. Loncepls ol dillerent conventional and
NewWEer aspects 14
2.1 Chemotaxonomy

2 Cytotaxonomy

3 Molecular taxonomy

Molecular perspective on the conservation of diversity 6

o BN |

j.1 Diversity and ecosystem m__ndnnﬁm Theogy, mh?m..&:.nﬁﬁ and
future directions, :
4. Dimensions of speciation. mnn_xskﬂncﬂﬁﬁrﬁmﬂna 20
4.1 Dimensions of speciation-~‘Types-of-tineage changes: pro-
duction of additional lineage.

4.2 Mechanisms of speciation in' panmictic and mﬁEE.nsn
xnﬂnFm

£3 Species concepts and species category. Different species

concepts: subspecies and other infra-specific categories.

4.4 Theories of biological classification: hierarchy of catagories.

2.5 Taxonomic characters of different kinds, origin of repro-

ductive isolation and biological mechanism of genetic in-

compatibility.

3. Procedure keys in taxonomy. 20
3.1 Taxonomic procedures: Taxonomic collections, preserva-
tion, correct process of identificatign.

5.2 Taxonomic keys: Differentrkinds-ofgaxonomic keys, their
merits and demegls. ., ...

5.3 Systematic ﬂ:_u:nmma:m and.different kinds of publications

5.4 Process of typification and.different Zoological types.

5.5 International Code of Zoological Nomenclature (ICZN) and
its operative principles, interpretation and application of
importan: rules. Zoological nomenclature; formation of
Scientific names of various texa.

6. Evaluation of biodiversity indices 10

1.1 Shannon-Weinner index, dominance index.

6.2 Similarity and dissimilarity index

f.] Association index

Supzédiod Reading Materind (ANl latest editions)

Katwo, M., The Biology of Biodiversity, Springer.

[

Ly

'~

d
A

- Avise, J.C., Molecular Markers, Natural History and Evolutions._.

(o)

= WiTson, L.0., DIodIVErsiy. ACIUCHIIC PIess, YWasHnpron
- Simpsoa, G.G., Prirciple of Animal Taxonomy. Oxford, IBH

Publishing Company.

- Mayer, E., Principles of Systematic Zoology, Enmqmi Hill Book
Company, New York.

_  Wilson, E.O., The Diversity of Life. W.W. Northern & Com-

pany.
—  Tikadar, B.K., Threatened Animals of India, Z51 Publication,
Calcutta.
PAPER-II : STRUCTURE & m.dZﬁHHDZ

OF INVERTEBRATES

3 Hours duration Max. Marks—100 'Periods : 80

Note:- In M. Sc. Zoology Previous Examination the; theory paper
will have the following pattern,

Question paper will have 5 (five) questions in all having equal
marks.

(i) Question number 1 will be compulsory and will have 20 very

“ short answer question of 1 mark each.

(i) Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There will be
internal choice in these questions. _

(iii) Question numbers 4 and 5 will be long answer E_un guestions
with internal choice.

I. Organization of Coelom 6
1.1 Acoelomates
1.2 Pseudocoelomates
1.3 Coelomates: Frotostomia and Deuterostomia.

2. Loccmotion 14
2.1 Flagellar and ciliary movement in Protozoa.
2:2 Hydrostatic movement in ﬁam_n:ﬂnqﬁm Annelida and

Echinodermata.

3. Nutrition and Digestion 10

3.1 Patterns of feeding and digestion in lower Metazoa.

3.2 Filter mﬂn_zm n moqa_..maﬁm ?_,_,E_cmnm and Echinodermata.

. Resp:ration T R

4.] . Organs of respiration: Gills, lungs and :w..n_ﬁm.




3« University of Rajasthan .
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._.._‘___Enut... M.Se. Zoology + 9

4.3 Mechanism of respiration .
5. Excretion : 8
5.1 Organs of excretion: Coelom, Coelomoducts, Nephridia and
Malpighian tubules.
Mechanisms of excretion.
.5 Excretion and osmoregulation
6. Nervous System m 12
£.1 Primitive nervous system: Coelenterata and Echinodermata.
2.2 Advanced Nervous system: Annelida, Arthropoda (Crustacea
and Insecta) and Mollusca (Cephalopoda)
0.3 Trends in neural evolution

7. Invertebrate larvae 10

I Larval forms of free-living invertebrates

.2 Larval forms of parasites

-

7.3 Strategies and evolutionary significance of larval forms

8. Minor Phyla 10
8.1 Concept and® significance (Mesozoa, Ctenophora,

Rhyncocoela, Protostomes, Deuterostomes)

8.2 Organization and general n_ﬁ_.mﬂma

Sugpested Reading Material~ -+ " "

t. Byman, L.H:-The"Invesfsb J.mmﬂmwiﬂb: mEENE through
Crenophora, McGraw H.E.ﬂ.. ¢ e _ﬂ_.ﬂ___..mm.r

1 Hyman;L.H., The [ivereh ia W

New York. ;

Hyman, L.H.,*

Vol., 5, McGraw Hill GQE@EM& mﬁw?. York.

4. Hyman, L.H., The wEﬂ.E".nmﬁw. ﬂ&&mﬁanmai Hill Comparty,

New Yorke =

5. Barington, EJ.W,, Invertebrate Structure and Function. Thomas
MNelson and Séns Ltd:, London:

%, dranes, R.D,, Invertebrate Zoology, W.B., Saunders Co., Phila-
delphia.

7. Russel-Hunter, W.D., A Biology of Higher Invertebrates. Mc
Millan Company Lid., London.

B Cad, h.. . Animel Parasitism, Prentice Hall Inc., New Jersey.

c_ﬁ Sedwick, A: Student Text Book of Zoology, Vol 1, 11, and I,

"= Cartial Book Depot, Allahabad. H.

N

i

= C
N P

) =3 =l

LR )

7 Coelomate Groups,

nm_: nEEocr of Zoology, MacMillan
Co., London.
Hﬁ.m.m,ﬂ._: MOLECULAR BIOLOGY &

BIOTECHNOLOGY

Duration: 3 Hours Max. Marks-100 Periods : 80
Note:- In M. Sc. Zoology Previous Examination the .&anQ paper
will have the following pattemn.

Question paper will have 5 (five) questions in all TB,___.E equal
marks.

() Question number 1 will be compulsory and will have 20 very
short answer question of | mark each.

(i) Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks each. There will be
internal choice in these questions.

(iii) Question numbers 4 and 5 will be long answer type questions
with internal choice.

1. DNA replication 18
1.1 Prokaryotic and eurokaryotic DNA replication
1.2 Mechanics of DNA replication
1.3 Enzymes and- acCessory proteins involved in DNA replica-
tion
2. Transcription 10
2.1 Prokaryotic transcription :
2.2 Eukaryotic transcription
'2.3 RNA polymerases
-~ 2.4 General and specific transcription factors
2.5 Regulatory elements and mechanisms of transcription regu-
lation
2.6 Transcription termination
2.7 Transcriptional and post-transcriptional mmunmw_u_:nm:m
3. Post-transcriptional modifications in RNA “ 10
3.1 5 Cap formation _
3.2 End processing and polyadenylation :
3.3 Splicing, editing
3.4 Nuclear export.of mRNA S

5 tabili 2
;ﬁ»mm_.a‘ @
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i e Ladverviry of Rajastivan -

i Leiene code . ]

.w\___z__qunua.hn. Zoology = 11
Jedilbert B _#B.c DD Lewis ] ] Roberts, K. Walson

SR O

- 2 Prokaryotic and eukaryotic translation
4.2 Translation machinery el
4.4 Mechanisms of initiation, n___“.u_.__mw:u: and termination
4.5 Regulation of translation &
4.6 Co-and post-translation modifications of proteins.’
5. Hecombination and repair : 10
Holliday junction, gene targeting, gene dissription
FLP/FRT and Crelox recombination ‘
RecA and other recombinases
DNA repair mechanisms
6. E:_ar:_mq mapping of genome 10
6.1 Genetic and physical maps H
6.2 Physical mapping and map-based cloning
6.3 Southern and fluorescence, in-situ hybridization for genome
analysis o i

64 Melecular markers in mr:sﬁn analysis, RFLP, RAPD and
AFLP analysis.
Application of Wﬁbﬂu.ﬁgvﬁ disease Enm:om_m ge-

netic n_.d_ﬁ_._wn:_:m:a. vabeial-gte, .2nalysis. Animal
tracking and poachii

onomy
7. Transgenic animals Eﬁ
7.1 Production
7.2 Applications
7.3 Embrvonic stem nm.:m

73

9 y i

74 Care and bre mﬁa«ﬂﬂmﬂnﬁp_ animals including
bicethics

8. Assisted reproduction EM. ologies 10
81 Embryo sexing and cloning
8.2 Screening for genetic disorders ]
3.3 ICSI, GIFT etc.. .
8.1 Cloning of anigials by nuclear transfer
Sugpesting Reading Muaterial

I. Watson, J.D., Hopkins, N.H., Roberts, J.W., Steiz, J.A., Weinef,

Lh L LA LA
g tad [ed r—

tad Pk

.

(.

10

Suts -
Wity
| ...u..ﬁpu#_m.m: T

FEL ST BV

AM.; Eo_nn:_mﬂ Biology of mnsn The mnEEE: nzaa_zmm
_.,___.T_ Coz; inc., California.

2 _un_.__m:, _., .rn_%mF H. and Baltimore, D; Molecular Cell Bio
B viav, Scientific American Books, Inc., USA.
)

1.D., Molecular Biology of the Cell. Dmlmna Publishing Com-
ﬁm:u‘. Inc., New York.

4. Benjamin, Lewin, Gene VIII, Oxford University Press, U. K.

5. Meyers, R.A. (ed.), Melecular Biology and Biotechnology. A
-Comprehensive Desk Reference. WCH Publishers, Inc, New York.

6. Sambrook, J., Fristsch, EF. and Maniatis, T.; Molecular Clon-
ing: A rmwoﬂ_cd_, Manual. Cold Spring Harbor Laboratory Press,
New York.

7. Dabre, P.D., Introduction to Practical Molecular ma_n_mu,, John
Wiley & Sons Ltd., New York.

8. Brown, T.A. (Ed.), Molecular Biology Labfax, ¥ol. 1, Bio Sci-
entific Publishers Ltd, Oxford.

9. Karp, G., Cell and Molecular Biology, Concepts and Experi-
monts, John Wiley & Sons, Inc., New York.

PAPER-1V: GENERAL PHYSIOLOGY

Duration: 3 Hours  Max. Marks: 100 ~ Periods: 80

Note:- In M. Sc. Zoology Previous Examination the theory paper
will have the féllowing pattern.

Question paper will have S (five) questions in ail having equal marks

i. Question number 1 will be compulsory and will have 20 very
short answer question of | mark each.

ii. Question numbers 2 and 3 will consist of only short answer type
questions with 4 subdivisions of 5 marks nmﬁ_.__ There will be
internal choice in these questions.

ifi. Question numbers 4 and 5 will be long answer type questions
with internal choice,

_,. Thermoregulation and Cold Tolerance i 8
" 1.1 Basic principles of metabolism
1.2 Heat balance and exchange .
M 3 Endotherms Vs Ectotherms
1.4 Counter-current heat exchanger
1.5 Torpor, hibernation and aestivation
1.6 “Adaptations.to very celd environments

_E:n an mEE_n Balance. 8

mmc_m:_u: vs. osmoconfirming
.—mw
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Kidney function and diversity
! Other osmoregulatory organs
2 Nitrogenous waste excretion

_m:,? Exchange and Acid-base Balance 8

31 Oxygen and carbon dioxide transport in bload
The role of hemoglobin

Responses to attitude and hypoxia
3.4 Swim bladder inflation in fish
3.5 Regulation of body pH :
3.6 n..mmw transfer in air and water; gas exchaiiger design and
funetion
Muscle Function and Movement g

4.1 Anatomy of muscle

4.1 Repulation of contraction

4.3 Excitation-contraction coupling

4.4 Maolecular theory of muscle contraction

Nervous Svstem 8

a0

Anatomy of nervous system
5.2 Neurons and membrane excitation
.+ Electrochemical potentials

"

S~ Action potentials
3.2 Transmission between ngurons
5.6 Synapses and nnsaﬁmhwﬁﬁ ]
5.7 Memory and FE.FF« ﬁjw -
Sensory Transduction, ~ 2e7h m_iw G T 10
6.1 Sensing thé enVifotm N&nw S
6.2 Auditory receptors - . ...
M.m Chemoreceptors; ._..EH i .mnwﬁ_r homing in Salmon
4

Mechanoreceptors: .EnE

4 .and escape responses
6.3 Vision and _uroﬂoannvmos

el

6.4 Thenmoreception and Eﬁ?&. u,nﬁ__ﬂmnn Prey detection
in snakes.

6.7 Echolocation and bdts ...”.."

Digestion and Metabolism '~ 5

-

7.1 Nutfitional uptake-and distribution - - -
7.2 Effects of starvation
AStress Biology : 10

8.1 Basic concept of environmental stress and strain :
concept of elastic and plastic strain; stress resistance,
stress avoidance and stress tolerance. |

.2 Adaptation, acclimation and acclimatization

8.3 Concept of homeostasis

8.4 Physiological response to oxygen deficient stress
8.5 Physiological response to body exercise
8.6 Meditation, yoga and their effects

Endocrinology | 15
9.1 Aims and scope of endocrinology

9.1.1 Discovery of hormones.

9.1.2 Hormones as messengers.

9.1.3 Classification of hormones

9.2 Phylogeny of endocrine glands (Pituitary, pancreas,
adrenal, thyroid, etc.)

9.3 Ontogeny of endocrine glands.

9.4 Neurcendocrine system and neurosecretion

9.5 General principles, structure and hormone action

9.6 Hormones, growth and development

9.7 Hormones and reproduction.

Suggested Reading Material

)

&

Eckert, R.W.H.; Animal Physiology, Mechanisms and Adapta-
tions, Freeman and Company, New York.
_Fochachka, PW. and Somero, G.N; Biochemicat }amu.m:o:

Princeton, New Jersey.

3leoar, W.S.; General and Comparative Animal wrwma_am?

4.

h

8.

9.

Prentice Im: of India.

._nmn_ﬁwam& Nelsen; Animal Physiology: }amuﬁzon and Envi-
ronment. Cambridge University Press.

5. ,StedndyiF L., Physiology: A Regulatory Systems: b,_uﬁ:cmn:
Magmillan Publishing Co., New York.

_ Prosser,*C L.; Environmental and Metabolic Animal _u:wﬂo oLy,
Wiley-Liss, Inc.; New York.
Willmer, Stone, P.G. and Johnson, I: Environmental E__wﬂo_omw_
Blackwelt Seci. Publication, Oxford, UK.

Physiology of Marine Animals. Butter worths, London, UK.

Newell, R.C. (ed.); Adaptation to Environment; Essays on ﬁ_..m

Townsend, C.R. and Cawlow. P. : Physiological Ecology: An

i
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Zvolutionary Approach te Resource Use, Bladkwell, Sci. Publi-
cation, Oxford, U.K.
10, Hill, RW., Wyse, G.A., Anderson, M.: .u:.:Em_ Physiology.

Yinauer Associates, Inc, Publishiers, Mt:n_nﬁ_mnm USA.

Vanddpe AT s, 5.1, Luciano,; D.§., E:Emn _b:mﬁ.u_aﬁ_.

McGraw-Hill 1:E_E::W _nn_sﬂw:w. "New m.,
12, Dwejours, P.L., Bolis, L. Taylor; Q#ibnn_v.m_im.mﬂ (&ds.), Com-
rarative Physiol : +\Waiér Vi
I e Qmo ogy : Life in: '‘r Land, ,..:.Eﬁmm P..nmm
Padova. ltaly. - e

13, Johnson, LA., Bennett~A. Fads), “Aniials 4y

Fhenotypic and Evolutionaty Kddpthticns ﬁ.

siv Press, Cambridge, UK.

| Louw, (3N Physiological Animal Ecology; Harloss, UK.

i DBarrington, EJ W., General and Comparative mzna&_:muoﬁ
Clarendon Press, Oxford.

¢ Williams, R.H., Text Book of Endocrinology, W.B. Saunders

i7. Martin, C.R., Endocrine Physiology, Oxford University !.nmm,

1% Gorbman, A, Dickhoff. W.W,, Vigna, S.R., Clark, H.B., Ralpls
C.L. Comparative Endocrinology, Wiley-'Interscience Hu_.:u_mnmH

tion, New York. ;

15
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PAPER-V: BIOCHEMISTRY

. Max. marks: 100 Periods: 50

viote < In M. S¢. Zoology Previous Examination the theory paper
will have the following pattern.
Question paper will have 5 (five) questions in all having equal
marks
CQuestion number | will be compulsory and witl H.Eaﬁ 20 {mJ__
short answer question of | mark each. L
(Question numbers 2 and 3 will consist of only short-andwer type

questions with 4 subdivisions of 5 marks each. mﬁmﬁﬁ: be
mnternal choice in these questions.

Question numbers 4 ‘and 5 will be long answer type _n___..._nm:ua.m
with internal choice.

Cova un“_,._ properties of Proteins B, b
. P Steucture and chemistry of amino acids

Diein sequencing

e Peptide svnthesis j

a

L] 5
Jaration: 3 Hours

1.4 Covalent modifications
1.5 Protein size and composition
|.6 Protein splicing

2. Protein secondary and tertiary structure - TR,
71 Pratein tertiary strpetnre and folding parterns
2.2 Common tertiary structural motifs. :
2.3 Role of packing constraints in tertiary structure patterns.
2.4 Divergent vs. convergent evolution of similar structure.
3. Globular and fibrous proteins. : 5
3.1 Water and the hydrophobic effect.
32 Tertiary and quatemary effect.
3.3 Motifs in globular proteins.
3.4 Properties of protein interiors and surfaces.
3.5 Fibrous proteins.
3.6 Structure of bone.
4. Protein folding and thermodynamics 5
4,1 Protein folding and dynamics.
42 Folding overview: The Levinthal paradox.
43 Condensation and molten globules.
44 Ramchandaran plots and amino acid propensities.
4.5 Catalysis and assistance.
4.6 Amino acid sequence variation and membrane protein
folding.
4 41 Chaperonin-assisted protein folding.
S ostery (Hemoglobin), Myglobin structure and EQmE.. bind-
4 ; 3
an m_c_u_u subunits coopertavity, the Hill nonm. cient.
grpary. structure changes and Sickle nn: and other
6. m..mﬁ i . 10
6.1 Fatty m_n_nm structure, noinenclature, acyl glycerols, |
phospholipids, sphingolipids, glycolipids, lipoproteins. ,.T_
6.2 Terpenoids and sterols: strueture, properties and function _r_p
6:3 Functien of lipids. - <l e e
6.4 Signal transducing molecules.
7. Vitamins {1&
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/.1 Classilication, occurrence of fat soluble vitamins
7.2 Classification, occurrénce m.ha_mmuh._wmmﬂi functions of thia-
min, riboflavin, folic acid mbm B3 12

7.3 Phenolics and ﬂw&a_nm m _mﬂc.wo_w_m& properties and
functions. ’
%. Covalent properties a_u%nn_n.ﬁwwuin R 5

8.1 Modified nucleéosidess® =15 v 0 ememr
§.2 Properties of' vﬂiﬁ&ﬂoﬂﬁ

8.3 Secondary and ﬁnE@. mmwﬂ
Nucleie acid structure G : e 5

9.1 Duplex stability,.
9.2 Hybridization.
9.3 RNA stricture,
94 Hairpin and pseudoknot structures, tRNA.
10, Nucleic acid structure 5
10.1 DNA and RNA helical geometrics (A-Z). banding, defor-
mation triplexes, quadruplexes.
. Wucleic acid analysis. DNA and BNA sequencing, determina-

t'on of medified nucleotides. Analysis of nucleic mna mnnonamQ
structure. 4

12. RNA catalysis 3
12.1 Chemistry and structure of ribozymes.
12.2 Evolutionary implications.

13. Enzyme mechanisms 8
13.1 Principles of enzyme catalysis.
[3.2 Proteases and polymerases, other examples,
13.3 Coenzymes and Cofactors.

14, Inborn errors of metabolism. 5

Bicchemistry

. Alberts R.H. :S, P.A. and Jencks W.P. Biochemistry Jones, &
Bartlett Publisher, Boston/London. 1992,

2. Deb A.C. Fundamentals of Biochemistry, New' Book Agency
Pvt. Ltd. Calcunta, 2006.

i. Nelson D.L. and Cox M.M. Lehninger Principles nwmﬁnrﬂﬂ-
istry, MacMillan/Worth F._EE:E,P 2001. 2

4. Stybr L Biochemistry. W.H.Freeman and Co. New York, mnc_.

S50 Vet [0, Voet).G. and Pratt C.W. Fundamentals of Biochemistry.
“johan Wiley and Sons Inc., New York, 1959, |

()

=l

LS |

mEnrnH_mﬂ. DNEE_%« University Press, Cambridge, 1994.

7. Zubay G.L.Parson W.W and Vence D.E. Principles of Biochem-
i$try. Wm.C.Brown-Publishers, Oxford, England, 1995.

8. Harper's Biochemistry by Murray R.K., Grannegr D.K., Mays
P.A., Rodwell V.W., McGraw Hill Publication, 2000.

9. Mathews, C.K., Van Holde, K.E., Ahern, K.G. _mpoarna_ﬁ?
Pearson Education Pvt. Ltd., Delhi, India, 2003.

10. Horton, H.R,, Morsan, L.A., Scrimgeour, K.G., Perry, M.D.,
Rawn, J.D., Principles of Biochemistry, Pearson Educations,
International, 2006.

11. McKee, T, McKee J.R., Biochemistry (The Molecular Basis of
Life) McGraw Hill Company, Inc.

12. Elliott, W.H. and Eliott, D.C., Biochemistry and Molecular
Biology, Oxford University Press, Oxford, 2003.

13. Champe, PC., Harvey, R.A.; Lippincott's Illustrated Reviews :
Biochemistry, Lippincott Williams & Wilkins, Philadelphia.

PAPER-VI: QU.: &Zﬁﬂ.udm BIOLOGY AND
POPULATION ﬂmzm.ﬂhm
Murwﬁu_nu. 3 Hours  Max.Marks :100 . Periods: 80

ﬁnﬁm In M. Sc. Zoology Previous Examination the theory paper
e

i

T

e

| have the following pattern.
spepaper will have 5 (five) questions in all hav Em equal marks
Tals! n:Hwﬂ. | will be compulsory and will have 20 very
2 ver question of | mark each. [
RO dgigunber 2 and 3 will consist of only short answer type
. _acﬁcaﬂ*in__ 4 subdivisions of § marks each. There will be
internal whoice in these questions.
iii. Question nurgbers'4 and 5 will be long answer type questions
with internal gheice.
Unit I : Q:mnﬁ_ﬁ% wEme.
1. Basic Mathe: m_eEm_ﬁw ’
3 1.1 quﬁnm
1.2 Exponential w:nn_.,_ohw %

1.3 Periodic functions. . - i

1.4 Different equations, integration.
2. Princinles and practice of statistical methods in biological ¢
search, samples and populations

f



1 qlqm Lniversity of Rajasthan

T . 4 SyltabrT Ao Fontagy 19
1.2 Statistics of dispersion, Somﬂmﬁ”m_ of variation. 5.3 Models of specification (allopatric, sympatric, parapatric).
2.3 Standard errors; Confidence limits. 6. Molecular Evolution L0
2.4 Probability distributions (binomial, Paisson and norma [}. . 6.1 Gene evolution .
v 0 : A f - 3
i lests of statistical significance. 6.2 Evolution of gene families, molecular drive. |
2.4 Simple correlation of regression, 6.3 Assessment of molecular drive
2.7 Analysi ari : i oluti .
A m:};.n%c riance. 6.4 Micro-and macro-evolution.
Un:t 11 : Population Genetics

l. Concepis of evolution and theories of organic nﬁi::ob with an
emphasis on Drawinism, - o 5
2. Neo-Darwinism e
2.1 Hardy-Weinberg’s law of genetic equilibrium. :
2.2 denailed account of distabilizing forces -
(i) Natural selection
(it) Mutation
(111} Genetic drift
(v} Mipration
(¥} Meiotic drive =
Genelic structure of¥naturdl populations.- Le
4 Phenotypic variation: -+ 7 o815 144:°
Models explaining. crmnwnwah genetic structure of
populations.
.6 Factors affecting scamﬁﬂ_ﬁnﬁn frequency.
Molecular population -genetics o
.1 Patterns of change in mucleotide and amino acid sequences.
.2 [Lcological significance of molecular variations.
.3 Emergence of Non-Darwinism-Neutral hypothesis.
enetics of Quantitative traits in populations. 10
.1 Analysis of quantitative traits.
Quantitative.traits and natural selection.
Estirnation of heritabiliry.
Cienotype-environment interactions.
5 lInbreeding depression and heterosis.
6 Molecular analysis of quantitative traits.
ﬂ Phenotypic plasticity. : U ket
iefietics of specifications 10
.1 Phylogenetic and biological concept of species.
2 Patterns and mechanisms of reproductive isolation, ———

W&

B2 b2 §-d
(¥,

Bl

LS}

[

EJI!J\C'\_ILLIJ_._J',;.:[:_.#_LC}L.JL..JL.J
" SO

7. Molecular phylogenetics - 12

7.1 Construction of phylogenetic trees. :

7.2 Phylogenetic inference-distance methods, ﬁE._m:._c:u, meth-
ods, maximum likelihood method.

7.3 Immunological fechniques.

7.4 Amino acid sequence and phylogeny.

7.5 Nucleic acid phylogeny-DNA-DNA hybridizations, restric-
tion enzyme sites, nucleotide sequence neﬂﬂm:mcsm and
homaologies.

7.6 Molecular clocks.

Sugpested Reading Material (Quantative Biology).

I. Batschelet, E: Introduction to Mathematics for Li fe mﬂﬁ:zﬂm
" Springer, Verlag, Berlin.

% Jorgenson, S.E.: Fundamentals of Ecological E&n_am, Elseiver

P.amm New York.

. an, G.L. and Kaluzny S.P.O. : Ecological mrac_m:a:
i ?EEH_E New York.
i, Modelling in Behavioural Ecology, O:mnam__ and

Eﬁﬂnﬁﬁaﬁmﬁﬁ and Don:_.mz W.G., Statistical Eﬁ_ﬁmm }m.:-
ated East-West Press, New Delhi.
Green, R.H.; Sampling Design and Statistical Methods for En-
. vironmental Biologists, John Wiley & Sons, New York.

- 8. Murray, J.D., Mathematical Biology, Springer-Verlag, Berlin,
m:mmﬁﬂﬂ Reading Material (Population Genetics)

1.. .Dobhzhamsky, T., Alaya, F.J., Stebbins, G.L., Valentine, J.M, 1
: Genetics and D:m_?o'm%maﬁﬁmﬂ Surjeet Publication, Delhi.

2  Futuyamina, D.J,, mcn_cconm@ Biology, Suinuauer }mmcn_mﬁm_

Inc., Massachusetts, U.S.A.

3 Hart, D.L., A Primer of Population Genetics, Suinuaer Associ-
atar Tnr  hdaceachocatte TES A :

A
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~ Physiology:

University of Rajasthan
M.Sc. (Previous) Zoology

. PRACTICAL EXERCISES | 2017
Anatomy:

a. Major:
|. Leech: Reproductive, excretory, nervous and haemocoelomic systems.

2. Crab: Nervous system.
3. Scorpion: Nervous and reproductive systems.
4. Mollusca: General anatomy of Aplysia and Nervous systems of Patella,

Lamellidens, Mytilus. Sepia and Aplysia.
b. Minor:
5. C.S.of arm of Starfish.

6. General anatomy of Holothurians.
7. Aristotle’s lantern ol Sea urchin and disarticulated parts of Aristotle’s lantern.

Museum Specimens: Identification, classification and distinguishing features of
important representatives from various groups (Protozoa to Hemichordata).
Study of Permanent Preparations (Protozoa to Hemichordala):
Amoeba, Entamoeba, Polystomella, Actinophryx, Euglena, Noctiluca, Volvox colony,
Trypanosoma, Giardia, Opalina, Nyciotherus, Balantidium, Vorticella, Monocystis,
Plasmodium, Sycon 'I'. S. and L.S., Gemmule, Obelia colony, Obelia medusa, Aurelia
tentaculocytes, T. S. Fasciola hepatica sections through various regions of the body,
Hirundinaria body sections through various regions, Daphnia, Cypris, Cyclops, T. S.
Peripatus.
Larva: Aurelia-planula, Redia, Cercaria, Meta-cercaria, Onchosphere, Cyslicercus,
Trochophore, Nauplius. Zoca. Mysis, Phyllosoma, Veliger, Glochidium, Bipinnaria,
Ophiopluteus, Echinopluteus, Auricularia, Tornaria.
Biological Chemistry: :
(1) [dentification of protein, carbohwdrate and lipid in various tissues/body
fluids/food matenal. _
(11) Identification of different kinds of mono-, di- and poly-saccharides in
biological and chemical materials.
(i)  Verification of Beer-Lambert’s Law.
(iv)  Quantitative estimation of the following in various tissues:
a) Carbohydrates: Glycogen. glucose.
b) Proleins: Total proteins.
¢) Lipids: Phospholipids and cholesterol.
d) Nucleic acid: DNA and RNA.
e} Enzymes: Acid and alkaline phmphalascs

(1) Study of the following with the help of Computer Assisted Learning {{ AL)
(please see E-pharm programme).
A. Theeffect of K', Ca™", acewvicholine and epinephrine on the isolated heart
of frog and conclude your data with the graphic representation Computer
Assisted Learning (CAL) be included.
The effect of various doses of acetylcholine and Nor-ephinephrine on

ﬂ@ E (" blood pressure, heart rale and respiratory rate of the rabbit.
e ot
%\/ éﬁcﬂ“ sl




. C. The effects of Atropine Epinephrine, Ephedrine and Eserine on Rabbit’s
eyes. Other such exercises can be framed from the E-Phram software.
(ii) Determination of blood pressure. pulse rate, heart beat and respiration rate.
(iii)  Photometric deterntination of hemoglobin in blood sample.
(iv)  Determine of MCV, MCH, MCHC and colour index of the given sample of
blood. !
(v) Demonstration of the following in blood: Clotting time, erythrocyte
sedimentation rate, haemolysis and crenation.
(vi)  Determination of the urea in urine/blood.
(vii)  Determination of the glucose in urine.
(viii) Study of digestive enzymes in different parts of the alimentary canal,
Yl . Cell & Molecular Biology & Biotechnalogy:
(1) Squash and smear preparations of testis of cockroach and grasshopper, aceto-
orecin, Fuelgen and Giemsa staining of these preparations.
(i1) Study of mitosis in onion root tip.
(ili) Stwdy of giant chromosomes in the salivary gland of Chironomus or
Drosophila larva.
(iv) Vil and supravital staining (with neutral red and Janus Green B) of cells of
the testis of any insect or mammal to study the mitochandria.
(v) Chromosome counts in cells of the testis of an insect or mammal or cells of
the bone marrow of a mammal.
(vi)  Study of prepared microscopic slides, including those showing various cell
types, mitosis, meiosis and giant chromosomes.
(vit)  Paper chromatography: Unidimensional chromatography, using amino  acids
from purified samples and biological materials.
(viii) Electrophoresis: Paper/Horizontal / Vertical - Proteins/DNA/ RNA.
VIL Genetics:
(1)  Culture of Drosophila and study of its life ¢ycle.
(ii) Identification of male and female Drosophila.
(11i)  Identification of wild and mutant forms of Drosophila.
(iv)  Monchybrid and dihybrid inheritance in Drosophila.
{v) Simple problems based on Mendelism .
{vi) ldentifications of blood groups in humans.
(vii) Demonstration of sex chromatin (Barr bodies).
VIII. Statistical Methods in Biology:
T A Preparation of frequency tables and  graphs/line  diagrams/bar
diagrams/histogram/Pie charts.
(it} Caleulation of standard deviation, vanance and standard error of mean.
(i)  Calculation of probability and significance between means using t-test and
Chi-square test.
(iv)  Plotting the slope of a line on a graph; calculations of the slope of a line,
coefficient corrélation and régression. e 5 (=1 :
(%) Exercise based on population genetics.

OBSERVATIONAL AND FIELD STUDILES

There are unlimited amounts of alternative practicals that can be carried out using
observational and other works in the field. Field work also may be encouraged for the
students to recognize their social and environmenial responsibility. Non-invasive and non-

L2




hkomful practical exercises, for the study ol Anatomy. Physiology. Ethology, Epidemiology
and Ecology may be designed.

University of Rajasthan
M.Se. (Previous) Zoology

PRACTICALS

Scheme of Practical Examination

Total Marks-200 ' Total Duration: 2 days
(5 hrs. per day)
I Day (I, I1 & I11 Papers) Time: 5 hrs.
Max Marks: 100 Marks
1.  Anatomy
a. Major ) 6
b. Minor : 4
2. Biodiversity Study : : 12
3. Spotting No. 1 - 8 : 24
4 Cell & Molecular Biology & Biotechnology 12+12
5 Practical Record 10
6. Viva-voce g 10
7.  Seminar : 10
Total = 100
I Day (IV, V & VI Papers) Time-5 hrs.
Max Marks: 100 Marks
I.  Gen. Physiology 20
2. Biochemistry 20
3. Quantitative Biology & Population Genetics 15
4. Spotting (1 10 5) . 15
A Practical Record i e RO S ! 10
6. Viva-voce 10
7.  Seminar 10
Total = 100




Notes:

I

2

e

With reference to anatomy and study of museum specimens, candidates must be well
versed in the study of various systems with the help of charts/models/CD-ROMs,
muitimedia computer based simulations including computer assisted learning (CAL) and
other softwares.

With reference to permanent preparations and microscopic slides, the exercise may be
substituted with diagrams/ photographs/ models/ charts elc.

Candidates must keep a record of all work done in the practical class and submit the same
for inspection at the time of the practical examination.

The candidates may be asked to write detailed methodology wherever necessary and
separate marks may be allocated for the same.

Mounting material for permanent preparations would be as per the syllabus or as
available through coliection and culture methods.

It should be ensured that animals used in the practical exercise are not covered under the
Wildlife Act 1972 and amendments made subsequently.

4 ,




1. M.Se.FINAL

.- 3 Hours Duration : 100 Marks
. Paper] Biology of Chordates (each paper)
. Paper I1 Environmental Biology and Ethology
i gt Pai}&r It Genes and Differentiations

BT Paper IV Tools and techniques in Biology
#5s Paper V. Special Paper

% Paper VI Special Paper

/ Laboratory Exercises
Demonstration and Tutorials

SEMINAR
_ PAPERI1: BIOLOGY OF CHORDATES
wation : 3 Hours Max. Mark&—l{!ﬂ Peﬁﬁ{ls 70

ion number 1 will be compulsory and will have 20 very
ri-answer question of 1 mark each.
zon numbers 2 and 3 will consist of only short answer type
‘ ions with 4 subdivisions of 5 marks each. There will be
» mtﬁmgl choice in these questions.
@u:snon numbers 4 and 5 will be long answer r}fpc questions
with internal choice

NEG Z { e uend)
ﬁ{_}ﬂ.f /b
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o Spllabus M.8c. Zoolagy - 3

Crigin and outline classification of the chordates. 3

2. lnterrelationships of Hemichordata, Urochordata and
Cephalchordata and their relations with, other deuterostomes. §

3. Life histories of sessile and pelagic tunicates, Ascidia,
Pyrosoma, Salpa. Doliolum and Qhwﬁhhmtwn 8

Meoteny 4

Origin, evolution and adaptive ra} iz r.g cw Chordates. 20

5.1 Geological time-scale ﬁﬁw

5.2 Origin, evolution E&& oé
(Ostracoderm and Cyclds

5.3 The early G :mﬁ_._oﬂn__ﬁnwwﬁm._ﬂ der 5},

mehnﬂnﬁ of }mnmﬁm

-1?

7.2 Development and physiology o extra-embryonic membranes
in amniotes.

7.3 Evolution of viviparity.

7.4 Development, types and physiology of the mammalian pla-

centa.
8. Metamorphosis in Amphibia . 5
8.1 Structural and physiological changes during metamorpho-
sis.
, 8.2 Endocrine control of EmSBE._uHEm_m i
9. Regeneration m 5

9.1 Types of regeneration (physiological, reparative and com-
! pensatory r%n.nqo_.uri regenerative ability in chordates.

34 A general account n.mvmﬁ ov_.mnn:: Holocephali.
Dipnoi and ﬁammﬁnnawm_r

5.5 Adaptive radiation E:E”_m R ﬂu

5.6 Urigin, evolution and agap <ﬂ Hmh, ation of }E_“_E_u_m

7 Origin and evolution Gf .

Sevimouria and related

cutline classification' Gfe

L8 Dinosaurs. .J....Wma

59 Living Reptiles: a-bffgh
Chelonia, Crocodiliaj

,.Homm::m wmm_o types mmn_
H ,Er :

£.10 Origin and evolution

5 11 Origin of flight: Eli Jesitnr

5.12 Origin of Mammals. = 7

5.13 Primitive ?,_mﬁ.nﬁm_ﬂw Lol mwu.m_n {Hnﬁﬁrn:mv

5.14 A peneral survey of ‘thié~ a1 ﬁmm_m:nmm in eutherian, ex-

cluding detailed refefencsto individual orders.

- 15 Ewolution of man: Relationship of man with other pri-
mates. fossil record of man’s ancestry.

Orzanogenesis 1o

5.1 Morphogenelic processes in epithelia and mesenchyme,
organ formation.

52 Morphogenesis of the EE_: neural crest na:m nun_ their
accessory ‘organs.

6.3 Deyclopment of the' eye, heart and ﬂ:EnEmQ candl with
accessory organs.

Erairyonic adaptations . 1

Evolution of the.cleidoic egg, its structural and physiologi- ?M_m/

-

¥+ 9.2 Morphological and histological process in amphibian limb

regeneration.
9.3 Origin of cells for regenerations and Em.nnnn.:mﬁnn.
Mnhhmﬁmn Reading Material
- 1. Alexander, R.M: : The Chordata, Cambridge University Press,
~ London.
Barrington, E.J.W. : The Biology of Hemichordata and
81 #Protochordata, Olter and Boyd, Edinbourgh.
3. Bourne, G.H. : The Structure Functions of Nervous Tissues
' likicademic Press, New York.
g0 i Carter, G.S. « Structure and Habit in Vertebrate Evolution Sedwick
= _and Jackron, London.
?.n_nm J.C.: The understanding of the mEE__.Enm._ﬁi Hill
Bampany, New York. i
fey, J.S. : Outlines of Comparative Anatomy of Verte-
s Central Book Depot, Allahabad.
._:.m G. © Comparative Anatomy ol Vertebrates.
. Jollie : Chordata Ecqﬂ_,_o_cmu__ East-West Press Pvt.

ini York. .
ﬁ___r R. : The Chordates, Cambridge :_HEE.EJ, Press,
Hon. . _

- Smith, E.m m_.a_._._:nu of Ozcamﬁ m_EnER Hold Rinehart
© - and Winstoin, Inc., New York.
Sedgwick, A.A : Text Book of Zoology, Vol-Ii
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Syllabus M.Sc. Zoology *
f. : . -
Prospects and strategies for sustainable Communities. 2 42 Hardy-Weinberg equilibrium and dispersal and inbreeding.
6. Organisation and dynamics of ecological communities 7 43 Gametes and the evolution of mating and evolution of

6.1 The habitat approach.

6.2 A detailed knowledge of communities of fresh water, ma-
rine, terrestrial and esturine -areas with nnwm...wz to
6.2.1 Extent,

gy mating m_.___ﬁ_.,mq:w? ; : S
- 4.4 Evolution of altruism and eusociality. | |
4.5 Human socio-biolégy, human ethology.

4.6 Mating and courtship behaviour. : -
6.2.2 Zonation, 5. Spatial patterns, navigation and communication 6
6.2.3 Environment, ; 5.1 Orientation, navigation, migration and channels of commu- o
6.2.4 Biota, nication.
6.2.5 Adaptations -

b 5.2 Physical properties of signals.

5.3 Field studies on primates : A preliminary w:_wiaa.mn :
5.4 'Animal commutifcation. _. B
5.5 Biological rhythm and its hormonal control. |
5.6 Pheremones; primer and releaser effects.

i . Social organizational orientation

6.1 Social organizations and its advantages.

6.2 Evolution of socral systems.

6.3 Sccial groups of bees and monkeys.

The ecological outlook ™ ' . 5
Applied human ecology

{

e

7.2 Radiation (electromagnetic -and _QENSNEQN:EBEQ*
7.3

1

ﬁ:_jmznﬂ:n:mnmﬁm_ ZEo Eﬁ HH_. 255 _
4 Space ecology oo

7.5 Human future

Unit - II: Ethology b

1. Introduction.to the study of animalsbehawiour l
I.1 Aims of behavioural research ;

=1

‘ 6.4 Learing: 1
1.2 Diversity of animal behaviour 6.4.1 Introduction, de finition and types. :
I.3 Ethology: Historical perspective 6.4.2 Habituation, trial and error and conditioning. IMV
.4 Milestones in the study of animal behaviour 6.5 Bird song learing behaviour in the context of Tinbergen's _ m.
2. Concepts of cthology 6 4 aims.
2.1 Fixed action patterns Parental Care.

2.2 Action specific energy 5.7 Aggression.

2.5 Sign stimulus o2y ted Reading Material (Environmental mﬁ?ﬁu

2.4 Innate releasing mechanism. jegon, M. Harper, J.I and Townsend, C.R. : Ecology, Individu- -

1.5 Learning and imprinting. , Populations and Communities. Blackwell Science, Oxford i
3. Proximate mechanisms in behaviour / neuroethology 6 ersity Press, Oxford.

3.1 Introduction to neurocethology : Cellular ‘mechanisms in rrett, J.M. : Ecological Concepts, Blackwell m.o_nnzwn Pub-

behaviour
3.2 Neurai basis of sensory perception’
3.3 Central neural processing
3.4 Neural basis of motor responses
. -43.3 Brain and behaviour
3.6 Behavioural endocrinology

_ e :
; , Oxford, UK. g 2 >
umn& B.D. and Baumgartner, K.M. : Population HEE@. Van ,
&Nostrand Co., Zm__.... York.
wlorgension, S.E. . Fundamentals of mnc_cm_nm_ Modeling, L

) ¥

kKrebs, C.J. : Ecology, Harper and Row, New York.

4. Ultimate mechanisms in behaviour and behvioural ecology 6 . _ .nﬁ, C.1. : Ecological Methodology. _.Eﬁmﬁ and Row, New
+.1 Example of agonis:ic interactions among cc__mvnnmmnmﬁ._./ Awu\n



Syllabus M.Sc. Zoology *

O ey O R AT

7. Ludwig, J A. ad Reynolds, JF:: mﬁ_mﬂz_ mﬁaa@ Hﬂﬁﬁ_&_

& Sons, New York.
8. Pianka, E.R,,
York. o g

(TR T 1

9. Recklefs, R.E. and Miller-G. imnﬁhoﬁcbﬂm Freeman and .

Company, New York.

:u.niahl_._mﬂ__D_c..EaWEE%H.EEHE_,EEE_EE:
Primer, Macmiilan, New York. RS ey

..1_ Thire ta il ﬁ_”._. .k._._ S

Ethology ;.._,

1. Rof, D.A. : The EvolutanmfLife I_mgunﬁ, Gwmﬁ:._mm and Hall,
London, U.K. .

12, Alcock, J. : Animal Behaviour: An m%EEEQ Approach,

Sinauer _}_mfun ‘Sundesland; Mass, USAui - 2ien a1

Lo

13. Bradbury, 1.W. and Vehsen camp, Sl x:Bringiples of b_:am _

Communications, m_spcnﬂ}mm@?.mf ndsriagd, Mass, USA.

i4. Clutton-Brock, T.H. : The Evolution Q%u?a.ﬂ_ ‘Care Princeton
Lniv. Press, Princeton, USA.

15, Eobi-Eibesfeldt, Holt, I : Etholpgy, the.Biglagy of Behaviour,
Rinehart and Winston, New York.

16. Gould, J.L. : Mechanism of Evolution-of Belaviour,.

17. Hauser, M. : The Evolution of Communication, MIT Press,
Cambridge, Mass, USA.

18. Hinde, R.A. : Animal Behaviour : A Synthesis of Ethology and |

Comparative Psychology, McGraw Hill Company, New York.
19. Krebs, J.R. and Davis, N.V. : Behavioural Ecology, Blackwell
Oxford, UK.
20. Wilson, E.O.
University Press, Cambridge, Mass, USA.
PAPER-III : GENES AND DIFFERENTIATION
3 Houry Duration Max. Marks 100 Periods : 70

Nare:- The theory paper of M.Sc. Final AN__ucm__um.E. will have the
following pattern

Question umﬁ.ﬂ:.{___ have 5 (five) questions in all having equal

marks.

i JOnestion number | will be compulsory and will :m._.,n m_u ﬂmQ._.

I
short answer question of | mark each.

sii Question number 2 and 3 will consist of only short answer type

guestions with 4 subdivisions of 5

internal chaire in these aneetinne

marks each. There will be

m_.:u_EEH.Eu_, mno_omun m#._ﬁnh and waE_ZﬁE

Sociobiology : The New Synthesis, Haryad

with internal choice. .

Introduction to animal development. £
1.1 Problems of developmental biology.

1.2 Developmental patterns in metazoans.

1.3 Development in unicellular eukaryotes.

Creating multicellularity : &
2.1 Cleavage types.

2.2 Comparative account of gastrulation.

Early Vertebrate development , 6
3.1 Neurulation and ectoderm.

3.2 Mesoderm and endoderm.

Cytoplasmic determinants and autonomous cell specification g
4.1 Cell commitment and differentiation.

42 Cell specifications in nematodes
4.3 Germ cell determinants.

5514 4 Germ cell migration.

4.5 Progressive cell-cell interaction and cell specification fate.

~Body Axes 5

5.1 Establishment of body axes in mammals and, birds.
, 5.2 Proximate tissue interactions.

5.3 Genetics of axis specifications in drosophila.
maﬂon_”_sx concept in different phylogenetic groups. 4
Pifétrapod limb development.

L

D<E._m= luteinization m_._n_ mammary gland differentiation.

mﬁc_qonﬁmzﬁ_ cues and effects.
Ailformations and distruptions.
anging evolution through development Eoﬂ:_mzq
evelopmental constraints.
eating new cell types- -basic ncuHE_oqu mpystery.

of sex determination” = |
.EL Q?Eomcaa sex detertinition - Mammdls and Uamcnr:m

10.2 Testis determination genes.
10.3 Ovarin development.

S

grmones as mediators of development. 6

fionmental evolution and animal development 8

f\\
Y
Pl

b
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10.4 Secondary sex determination in mammals.
NN K Fo= =1 8 17 118|411 § B W 01t =W 01111 E L8] B

Syllabus M.5e. Zoolagy *
bibluoresence & epifluorescenie MUCIOSCODY

1. Cell diversification in early embryo
11.1 Xenopus blastomeres,

I'1.2 Morphogen gradients,

I1.3 Totipotency & Pleuripotency.
11.4 Embroyonic stem cells.

1.5 Renewal by stem cells-epiderms.
11.6 Skeletal muscle regenration.
I1.7 Connective tissue cell family.
Hemopaoietic stem cells

12,1 Stem cell disorders.

2.2 Blood cell formation.

Bone marrow transplants.

12.4 Gene therapy.
Sugpested Reading Material

17

Development Biology S.F.Gilbert, Sinauer Associates Inc.,

Massachusetts.

2. Ethyan Bier, The Cold Spring : Cold Spring Harbous-Labora- |

tory Press, New York.

PAPER-IV : TOOLS AND TECHNIQUES IN BIOLOGY
3 Hours Duration Max, Marks 100

marks.

short answer question of | mark each.

i, Question number 2 and 3 will consist of only short answer ﬂ.ﬁ.u
questions with 4 subdivisions of § marks each. There will be

internal choice in these questions.

. Question numbers 4 and 5 will be _..,..ﬁm. answer type questions .

with intermal choice.
Section A : Tools

I. Principles and application of L

1.1 Light Microscopy and micrometery. 3
12 Phase contrast microscopy. i
1.3 Interference microscopy.
™ _ L4 Polarized microscopy.

(=N

; Periods : 70
Question paper will have 5 (five) questions in all having equal |

i, Question number | will be compulsory and will have 20 very

1.6 Transmission electron microscopy.

1.7 Scanning electron microscopy.

1.8 Confocal scanning and deconvolution microscopy.

Principles and application of 10

2.1 Ultracentrifugation: Differential and density gradient.

2.2 Electrophorésis: ‘Various media for electrophoresis and
various types _mcnw._mwﬂmwﬂ agrose, PAGE, submerged DNA
electrophoresis, pulse chase electrophoresis, isoelectro-
focussing points:and capillary annEﬁvnHm_m

2.3 Chromatography: virious types such as paper, _.E.h, GLC,

HPLC, ion-exchange and affinity chromatography.

2.4 Freeze techniques; fréeze-drying, freeze substitution, freeze

.+ fracture and freeze itch.

X-Diffraction.

Lambert-Beéfs Law arid-colorimetéry & spectrophotometery

fluorescenee;- U V., N.-M.R., O.R.D./CD, ESR, IR, Atomic

abserption, plasma‘emission spectrophotometery.

v 2.7 Flow cytometery/Flouresence activated cell sorter.

% -Principles and application of radiation techniques E Biology 10

.3.1 Radiation dosimetry.

3.2 Radioisotopes and half life of isotypes.

©3.3 Tracer techniques in biology.

4 Cerenkov radiation.

£3'5 Liquid scintilation. _

3.6. Autoradiography. ;

Section B : Techniques

2

© Definition and criteria of reliability.

Chemical assays. :

Biological assays-in vive and in vitrg assays.

MPLTCiples of cytological and cytochemical techniques 5
«Pixation, chemical basis ‘of fixation by formaldehyde,
~ gluteraldehyde, chromium salts, mercury mm:m , osmium
“i'dalts, alchol and acetone. - - 4.
iv@hemical basis of EEE_._W of carbohydrates, proteins, lip
and nucleic acids. :

ciples and techniques of 8

25

P
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Syllabus M Sc,Zoolagy * i -

L2..Cyrotechniques for microscopy — _

b.

]

3] _..f.:_...._wn.... e
3.2 Sequencing of proteins and nucleic acids.
3.3 Blotting techniques (Southern, Northern and Westemn).
3.4 Dot and Slot blats.
Biotinylated DNA probe.

-d fad
e

.0 Polymerase chain reaction (PCR).

.7 Screening of genomic and ¢cDNA libraries,
Principles and techniques of genetic engineering -
4.1 Basic techniques.

4.2 Cutting and ._Es_nmhmhﬁcr Eb_pﬁnﬂmﬂ.ﬂ”

L.-i'

4.3 Changing genes: sitg-directed mutaggnesis--

4.4 Analysis of Dz}aﬂnﬁ_tnnnnm..ﬁ T Y

1.5 Cloning m:mampmm&m,aﬁ ,_G&Q EPnE.E.}b =

4.6 DNA transformation técHpiques. afds, FnEE%_Em:au in
agriculture, health, medicine and Ingdustnyi

4.7 Introducing genes in,animal.cells: oy

4.5 Application of recombinant DNA _,.nn_.E_mEmw
{a} Recombination, selectian. and sereening .
(b) Nucleic acid probes.and their-application:
(¢) Impact of recombinant.teghnojog
4.5 Hybridoma technology.
4.10 Transgenic animals.
Embryo technology
5.1 Superovulation, cryopreservation of spermatazoa,
3.2 In Vitro fertilization,
5.3 Embryo sexing.
5.4 Chimera formation, -
3.5 Gene transfer E_dcmm embryo :mzmmg&_m
3.6 Embryo transfer.
5.7 Assisted reproductive technologies.
3.8 Prenatal diagnosis and genetic counselling,
Cell Culiure techniques
6.1 Design and funetioning of tissue culture laboratory,
6.2 Cell proliferation measurements.
3 Cell viability testing.

fy . ]

- b4 Culture media preparation and cell harvesting methods.

Crvotechniques

+.1 Cyropreservations for microscopy. >
(~gk

10

3

hth:mﬂ..ﬁa__ Reading Material |
l. JohnR.W.Masters : Animal cell Culture. A Practical Approach,
IRL, Press.
2. Robert Brown : Introduction to [nstrumental Analyss, McGraw
Hill, International Education.
Wilson, K., Goulding, K.H. : A Biclogy Guide to Principles and
Techniques of Practical Biochemistry, ELBS edition.
M.Sc. Final : Eﬁ. of Practical Contents (General)

_.vw_nn.:n. ns

Ll

nE:EH :mﬁmm vw Wallago attu.
ranial nerves of Rana tigrina
nerves of Rat

ctive organs of Rat

(if) Labrinthin or;
(iii) Internal ear of |
Museum Specimens
ro...__ﬁ., Chordates

w sexuval stage Doliclum
. Herdmania, Amphioxus

Polydon, Acipenser,
FProtopterus,

Echeneis,

stacembelus . Biodo Tetradon
siracion, Laphis, gnathus,
Hippocampus,  Anguillg abeo,

- Ophiocephalus.
. Ichthyophis, Necturus, Proteus, Ambysgma,

Axolotal, Salamender, Siren, Alyvtes, Plga,

Buto, Hyla, Rhacophorus, Rana.
: Testudo, Chelone, Sphenodon, Calotes.
Hemidactylus, Phyrosoma; Drgco.- ?nwn:t._..v
Chameleon, Cobra, Ewn_a.uma._ Rattle snake, o

sl

b
s

Viper,sRit viper, Krait, Eryx, Gavialis.
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M.Sc. (Final) Zoology (20(8).

General Papers:

PRACTICALS

Anatomy
(a) Major A
(i) Cranial nerves of Wallago aitu.

(i1) Cervical nerves of Rat

(i1i)  Reproductive organs of Rat.

(b) Minor

(i) Accessory respiratory organs of Heteropneusies fossilis.
(1i) Labrinth organs of Anabas testudens.

Study of Museum Specimens/Models/Charts/Digital media

Lower Chordates

Pisces

Amphibia

Reptilia

Aves

Mammauals

Study of Microscopic slides:

Lower chordates

Pisces
Amphibia

Reptilia
r"l.\-'l‘.‘s

v
e
areprafe v it N

Salpa: asexual and sexual stages, Doliolum- oozoid,
Botrylus, Herdmania, Amphioxus

Petromyzon, Myxine. Rhinobatus, Pristis, Trygon,
Chimaera, Polydon, Acipenser, Amia, Lepidosteus,
Protopterus, Lepidosiren, Neoceratodus, Notopterus,
Exocoetus, Echeneis, Plewronectes, Mestacembelus,
Dindon, Tetradon, Ostracion, Lophis, Syngnathus,
Hippocampus, Anguilla, Labeo, Ophiocephalus.
{chihyophis, Necturus, Proteus, Ambysioma, Axolotal,
Salamender,  Siren.  Alytes. Pipa.  Bufo. Hyla,
Rhacophorus, Rana. ’ ;

Testudo, Chelone. Sphenodon, Calotes. Hemidactylus,-
Phrynosoma,  Draco, Varanus, Chomeleon, Cobra,
Hydrophis. Raule snake, Viper, Pit, Viper, Krait, Eryx,
Gavialis.

Archaeopreryx. Tailor Bird. Indian Koel, Jungle fowl,
Peacock. Columba, Parrol. Wood Pecker, Owil,
Flamingo, Great Indian Bustard.

Ornithorhynchus,  Echidna,  Marcropus.  Hedgehog,
Manis, Loris, Bat, Mongouose, Hystrix, Outer.

——

Herdmeania  spicules, Herdmania  tadpole  larva,
Amphioxus, T. 8. passing through oral hood, pharynx.
testes and ovary. intestine and caudal regions.
Ammocoeie larva (whole mouni).

Placoud scale. cxcloid scale, ctenoid scale.

V. 5. skin of frog. T. 5. passing through stomach,
duodenum. imestine. liver. pancreas. lung. Kidney,
testis. ovary. spinal cord. hnne

V.S skin of hzard.

V.S skin ol bid, conjol /gf_@thc)dmm leather.
Xg@% ¥ sl i




V. 8. skin of mammal. T. §. passing through stomach.

3 Mammals _ _ _ : :
intestine, liver. pancreas, kidney, testes. ovary. thvroid
gland. adrenal gland. lung, bone and spmnal cord, LS
T.S. of  pittary gland; T. S. of simple cuboidal
epithelium, simple columnar epithelium, simple
squamous  epithelium, adipose tissue and reticular
tissues: Blood smear.

V. Comparative Osteology (Maodels/Charts/Diagrams):

Comparative account of axial and appendicular skeletons of Frog, Varanus, Fowl and

Rabbit (both articulated and disarticulated with the help of models, antificial skeleton

and bones).

V. Tools and Techniques

(1)  Operations of various types of microscopes.

(i)  Use of Phase-contrast microscope.

(ili) Use of Flourescence microscope and demonstration of nucleic acid by acridine
orange or ethidium bromide.

(iv) Preparation of tissue for TEM.

(v)  Tissue homogenizaiion and fractionation by differeftial centrifugation for
isolation of mitochondria, nucleic acids and cytosol and use of marker enzymes
for assessment of the purity of the components.

(vi) Demonstration of GLC. atomic absorption spectrophetometer, CASA etc.

(vii) Standardisation of oculomeler and measurements of tubular diameter, cell
heights, nuclear diameters, etc.

V1. Exercises on Environmental Biology, Ethology and Developmental Biology can be
“framed as per the syllabus of the theory paper and infrastructure of the Department.
Practicals (M.Sc. Final, General Paper)
Scheme of Practical Examination
Duration: 5 hrs. Max. Marks: 100
Exercise Marks
Anatomy
a. Major 5
b. Minor 2

2. Ethology 9

3. Environmental Biology 10

4. Tools and Techniques 10

5.  Embryology = = ' s SeRUCYY

6.  Spotting (No |1-8) 24

7. Practical record 10

8. Viva-voce ; 10

9. Seminar ¥ 10
‘ Total = 100

99 HBEHS N =

ﬁ%ﬁm e




Nites:

1
b

[}

L

~With reference to anatomy and study of museum specimens, candidates must be well

versed in the study of various systems with the help of charts/models/CD-ROMs,
multimedia computer based simuiations including computer assisted learning (CAL) and
other softwares.

With reference to permanent preparations and microscopic slides, in case of non-
availability, the exercise should be substituted with diagrams/ photographs/ models/
charts etc. -

Candidates must keep a record of all work done in the practical class and submit the same
for inspection at the time of the practical examination.

The candidates may be asked to write detailed methodology wherever necessary and
separate marks may be allocated for the same.

Mounting material for permanent preparations would be as per the syllabus or as
available through collection and culture methods.

It should be ensured that animals used in the practical exercise are not covered under the
Wildlife Act 1972 and amendments made subsequently.

o | B
e 3. |
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: ﬁ_r,_m...ﬁ__w_”w i E_: nn subrfiitted for inspeg6r at the sffie of the Syllabus M.Se. ..F__Euw___ . 3
4. The detailed methgdology may heasked to wifte wherever nee- 2.1 Present day status of cancer in India.
wssiry and ,,.r,nm\gwm marks be allocgde for it. 2.2 Status of cancer occurrence in different parts &., the world.
Special Paper for M.Sc. Zoology (Final) BT/ R UL T SRS WX m_
Candid »: 2.4 Cancer of different age groups. _
andidate can opt any one special paper out of the following: J o gttt [
L. Cancer Biology e w_,sEE classi EM.E:_,, Gl
2. Cell and Molecular Biology A 3.1 M&Emﬁ an Mﬁw _mﬂuuﬂw:q: . _
3. Developmental Biology T 3.2 En_mwaw an n_aNH EM :
4.  Endoerinology . . 3.3 Leukemia an wﬁ.ﬁ o
5.  Entomology £ B : 34 Ascites tumors!
6. Environmental Biology i .ﬂ_r +3.5 ﬂmﬂwﬂnﬁnﬁnuﬁ? :
7.  Fish Biology i Etiology of cancer : i "
8. Radiation Biology .L,‘. mgm._:_m_ and E.mnpﬂm of oy bl ,
9 Reproductive Biology v 4.2 In vitro .nnﬁ transformation.
43 Apoptosis.
1. CANCER BIOLOGY : Cancer cell:
E 5.1 Structural and ultrastructural profiles. _
PAPER-V: NATURE OF CANCER 5.2 Biochemical properties.
3 Hours Duration Max. Marks 100 Periods: 90 5.3 Behaviourial propeérties. :
Note:- The theory paper of M.Sc. Final _Hmno_c@u will :Eﬁ the - Genetic basis of cancer: m
following pattern, mi6.1 Basic concepts of cancer genetics.
Question paper will have 5 (five) questions in all rm..;:m equal m 2 Relationship- between caricer incidence m_&émn ;
marks. : .6.3 Cellular and genetic basis of cancer. :
i nw_:nw:oz number 1 will be compulsery and will have 20 very ‘&4 ‘Fﬂmm of genetic risk factors for cancer. !
short answer question of 1 mark each. 6.5 Chromosomal abnormalities in tumor. j
il.  Question number 2 and 3 will consist of only short answer Gﬁ_n 6.6 Heritable cancer and tumor SUppressors. _
questions with 4 subdivisions of 5 marks each. There will be Cancer cell growth patterns and cell kineties
internal choice in these questions. 7.1 Tumor growth,
i Question numbers 4 and 5 will be long answer type questions 2 Cell cycle.
with internal choice. 7.3 . Cell proliferation in tumor tissue.
I. Introduction: Cancer as a cellular disease. Z:4 Experimental tumors.
1" Historical perspectives. &5+ Human tumors.
1.2 Cancer causation. 76 Cell proliferation, _H_S.w_,._om_m EH_ ;n_.wﬁ_nm s TRl
1.3 Cancer biology. fetastasis: @.._.%,..m
~ 1.4 Cancer treatment, 8.1 Introduction. - "+ -

1.5 Death due to cancer.
7. Oceurrence of cancer.

r

m«m Metastatic process.
‘8.3 Metastatic ability of tuier cell uoﬁ:_mzc:

W muewman.ﬁ.ﬁm metastatic cells. : e
; Lm,ﬂ.___m&n ‘basis of Eﬂmmﬁm_m : HE i
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