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MAHARSIH DAYANAND SARASWATI UNIVERSITY, AJMER
SYLLABUS
SCHEME OF EXANMINATION AND COURSES OF STUDY
FACULTY OF SCIENCE
M.Se. ZOOLOGY SEMESTER SCHEME
{WITH EFFECT FROM 2018-19)-
NOTICE :
Change in Statutes/OrdinancesRules/Regulations/ Svilabus and Books meay, from time
to tine, be maide by amcadment or remaking, and a candidate shall, except in so far as
the University deterntines othierwise comply with any change that applies 1o vears he
has not completed ai the time of change, The decision taken by the Acndemic Councit

. shall be final,

1. The maximum marks of each Semester Examination will be 304, There shall be two
semesters in anc year and four Semesters in atl, 1t will be necessary (or a catclidme 1o
pass in the theery as well as in the praclical examination separately, Criteria for pass
percentage and division will be as per the university policy for Semester Schema
prescribed unilormly by the unrversity.
2. There will be lour theory papers i cach of the four Semesters and 16 papers in all.
Lach paper will bave maximum marks ol 50 and examination will be of 3 hours duration,
There will be one Practical Examination ¢ 5 hours duralion in one day with maximem
o' 190 marks in Semester I and 1; as well us separate 4 hours duration Practical
Examinaltons for Compulsory papers {30 Marks) and Special Papers (50 Marks) in
1wo dilferent days in semester [ and 1V.
3. Each theory puper of cach semester is assigned Jour hours per week ol weaching.
Practical classcs are assigned 18 hours per week of (caching in each Semester. Two
hours per week Tor seminars are assigned which includes seminar presentation along-
with lext submission,
4. Scheme ol examination in Individual Semester and distribution of marks in cich
papcr will be as under:

Curriculum & Scheme of Examinalion for M.Se. Zaology
Semester Number

& Paper Nomenclature Tolal Marks
Semester |

Paper -1 Taxonomy, Biodiversity and Wildlile 30
Paper-2 Cell oand Molecular Biology . 50
Paper -3 Genetics and Evolulion 5{
Paper-4 Immunolopy and Biotechinology 50
Paper-5  Praclical 190
Total 300
Semester Il

Paper-6 Siructure and Function ol Invertebrate a0
Paper - 7 Biochemislry 50
Faper- 8 Physiology and Endocrinology 50
Paper - 9@ Developmental Biology 50
Paper- 10 Praclical 100
Total 300
Semester 111

Paper - 11 Biology of Chordates 50
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Paper - 12 Ecology 50
Paper - 13 Special Paper A/ B CF DR/ S0
Paper - 14 Special Paper A/ B/ Cf D/L/F S0
Paper- 15 Practical- 5()
Paper- 16 Practical-1l S0
Total i 300

Paper- 13 Practical-I (Bascd on Paper 11 & 12)
Paper- 16 Practical-il {Based on Paper 13 & 14)

Scmester 1V

Paper - 17 Biological Techniques and Biostatistics 50
lPaper - 18 Animnal Behaviour il
Paper - 19 Special Poper A/ B C/ D/EF .50
Paper - 20 Speciul Paper A/ B/ C7 D/EAF 3¢ -
Paper- 21 Practical-] 50
Paper- 22 Praclical-ll 20
Total 300
Paper- 21 Praciical-| (Bascd on Paper 17 & 18)
Paper- 22 Practical-li (Based on Paper 19 & 20)

Special Paper A- Cell and Molecular Biology
Specinl Paper B- Environmental Biology
Special Paper C- Entomology
Special Puper D- Tish Biology
Special Paper E- Molecular Developmental Biology
Special Paper F- Endocrinology
: M.SC. ZOOLOGY SEMESTER-I
. Paper |- Taxonomy, Biodiversity and wild Life
Time: 3 Hours Max. Marks: 50
Note: . _
Syllabus of cach paper is divided into three units, The question paper is divided into
three parls. Part-A, Part-B and Part-C
Par-A (10 marks): Part A is compulsory and comtains t0 questions. Al least three
questions will be st from cach bnitand each question carrics § mark. (50 words each)
Parl-B (10 marks): Parl B is compulsory and contains [ive gueslions, 1:Jki_:1g #l !.j::uql
one question from each unit, Candidale is required to attempt all 5 questions, Lach
gueslion carries 2 marks. {100 words ¢ach) _ .
Part-C (30 marks); 6 questions will be sel taking 2 from cach unit. Candidate is required
to atlempt 3 questions, 1aking 1 from cach unil. [zach question carries 10 marks. (100
words cach)
Unit-I
. Principles of Anima) Taxonomy:
'a) Rules of nomenclature

2. Principles of classificalion -

b) Theories of biological classification and their history

¢} The concept of species, sub specics, Polytypic specics

d) Intraspecific categories

¢) Evaluation of biodiversity indices, Shannon Weiner Index, Dominance Indcex,

Similarily and Dissimilarity Index
© ) Trends in Biosystematics-Chemotaxonomy, Cyloloxonamy and Molecular
Taxonomy
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) International Code ol Zoolopical Nomencelawre (ICZNY: Formatien of
Scienlilic names of various Taxa

hj A study of the classification of invertebrates with distinguishing Ieatures
and examples of various subdivisions

Unit-11

1. Biodiyersity- Concepl, principles and Types of biodiversity

2 Major biodiversity arcas ol the world: Biodiversity hotspols

i Indian Biediversity Areas ; Zones of Taunal distribulion

4, wajor protected arcas and their imporiance

3. Causces lor the loss ol biodiversity

b. Rare. endanpered or threatened specics and their Conservation strategies
7, Biodiversity conscrvation methods

Unit [11

l.

Wildlitc and conscrvalion:
a)  Wild lide reserves and biosphere reserves
b) Nalional Parks and Sancluaries
¢} Single specics/single hubitnl based conservation programmes— (Project Tiger,
I’rojecs Gir Lion and Crocodile breeding project)
Wildlile in India with reference 1o animal diversily,
Wildlite in Rajasthan with relerences Lo reptiles, birds and mammals.
India’s rele and contribution on conservalion of wildfile
Forestry-Forest resources, crosion. deforestation and afforestauon
Wildlile protection Act (1972), Biolopicol Diversity Acl (20C2)
Institutions and their role in conscrvation-Zoos, MNatural history muscoms,
Zoological survey ol India, Fores( research institule, survey of India,
Central marine [isheries research institute and NGOs.
Suggested Reading Materiols:
e  B.ILM.S. — The Preservation of Wild Life in India.
13.H.M.S.- Wild Animals ol India.
13_K_Tikadar :Threatened animals of India
Chaudharv A.B.- Sunderbans Mangrove (Ecolopy and Wild Life).
Danwin. C. —Origin of Species, Watls & Co, 5 and 6 Johnson's Courts, Fleel
Streed, B.C. 4. London,
. Mayer & Peter D, Ash lock- Principles ol Sysiemalic Zeology.
I:. Mayer ; Elements of Taxonomy
E.O. Wilson: Biodiversity, Academic press, Washington
I2.0. Wilson: The diversity of life (the college cdilion), W W Northern & ca.
GG Simpson :Principles of Animal Taxonomy. Oxford 11311 I*ublishing
Company
M. Kato: The biology ol diversity. Springer

Romer, A.S. - Vericbrate Palacontology, University Chicago Press, Chicugo,
Hlinois,

Paper-2 Cell and Molecular Biology

‘Time: 3 Hours Nax. Marks: 50
MNaote:

Syllabus of each paper is divided into three units, The question paper 15 divided into
three parts, Part-A, Part-B and Part-C

Part-A {10 marks): Parl A is compulsory and contnins 10 gquestions. At least three
questions will be sef from each unit and cach question carries | mark, (30 words each)
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Part-B {10 marks): Part 13 is compulsory and contains five questions, laking al leas)
onc question from each unit, Candidate is required o atempl afl 5 questions. Each
question carries 2 marks. {100 words each)

Part-C {30 marks): 6 questions will be set aking 2 rom ¢ach unit: Candidate is required
(o atlempl 3 questiaons, taking | from cach unit. Each question carrics 10 marks, (400
words cach)

UNIT I

1. Siructural organizalion and funciion of intraceliulor arganelles: {Cell wall,
hucicus, mitochondria, Golgi bodics, lysosumes, endoplasmic reticulum,

peroxisomes, plaslids. vacuoles. ¢hloreplast, siructure & [unction of
cyloskeleton and its role in motilily).

Biomembranes: Basic struclure, Transport across cell membranes, Ditlusioun,
(smosis (Uniports, Symports and Antiports), Jon Channels, Active Transpaort
and ivlembrane Punips, Electrical propertics ol biomembranes and Membrane
polential.

3. Intiucellular iransport : Intracellular protein iraflicking. Signal hypothesis.

4. Celladhesion and communication: Tight junctions. Gap junctions. Connexins.

Desmosomes and Spat desmosomes.
UNIT-[§

1. . Cell-Cell signaling ; Second messenger system, cAMP. Cell surfuce receptors
and intra — ¢elfular receplors.

2. Cell Division and Cell Cycle ; Mitosis and mciosis. their regulation, steps in
cell eyele, regulation and control of cell eycle. Role of Microtubules in cell
cycle. Cyclins and cyclin dependent kinases, Regulation of CDK -~ cyclin
aclivily: Check points of celt cyele,

General Accounts of Nucleic Acids, Couformation of nucleic acids (helix
(A. B, Z), 1-RNA, micro-RNA), DNA Replicntion: Replication in prokmyolcs
anud cukaryotes, mechanics and enzymes involved in DNA replication. DNA
damage and repair mechanisms, homolagous and site-specific recambination.

4. Transcription: Prokaryotic and Eukaryolic transcription. Regulalory ¢lements
and mechanism of transcription regutation. Antiterminstion and allenuation.
I*os1 imnscriptional modifications: Capping. Poly-A 1ail, Splicing

UNIT-IIT

1. Organizatien of genes and chromosomes : {Operon, unique and repetitive
DNA, iterrupted genes, gene families, siruclure of chromatin and
chromosomes, helerochromatin, euchromatin, ransposons).

2. C-value Paradox, Euchromatin and Hetcrochromatin, Human karyolype,
chromosomal banding (Paris conference nomienciature). Somatic cell genetics
: Cell Tusion and hybrid agents, mechanism of [usion Formation of
heterokagyon (Hybrid setection and chromosomal segregation). Applications
of hybridoma technolopgy.

3. Pratein synthesis and processing :(Ribosome, [ormmalion of initiation complex.
inilialion factars and their regulation, elonpation and clongation factors.
tcrmination, genetic code, aminoacylation of IRNA, tRNA-identily, nminoacyl
IRNA synthetase, and translational proof-reading, (ranslational inhibitors.
Post- translational modification of proteins).

4. . Control of pene expression at transcription and translation level @ (regulating
the expression of phages, viruscs, prokaryolic and cukaryolic genes, rale of
chromatin in gene expression and pene silencing).

=2
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Suggested Rending Materials:
o B Albents, D-Bray. LLewis M. RaiY, K. Roberts and 1.D. Watson, Muolecular
Biology of the cell- Garland Pub. New York.
e [enjamin Lewin : Gene VI Oxlord University press. UK
« JD Watsen. N H Hopkins, J W Raberts, ] A Sicitiz.and AM Weiner: Molecular
biolepy ol the gene: The Benjamin/Cummings pub. Ce.Inc., California
» | Darnell. L Lodish and D Baltimore : Molecular cell bology. Scientilic
American books. Inc USA.
e J Sambraok. L F Fritsch and ‘T Maniatis Molecular cloning: A Tuboratory
Manual, Cold spring Harbor luboratory press. New York
John R W Masters ed Animal cell cullure- A practical approach, , [RL press
« K. Wilsonand K., Goulding A Biologists puide o Pnnuplt,s and techniques
ol Biochemistey, ELBS Edu. New York,
=  PPD.Dabrec. Introducthion wo Practical Muolecular Diolopy, John Wiley& Sons
Lid. publishers Inc. New York
» R A Mevers.(Ed) Malecular biolopy and Biotechnolagy. A comprehensive
desk relerence, VCH
e Roberl Braun Introduction o instrumental analvsis:, McGraw Hill
International Editions
e T.A.Brown Molecular Biclogy Lab Fax, (Ed.), Bios Scientitic Publishers
Lad.
Paper-3 Genetics nnd Evolution
Time: 3 Hours wax. Marks: 50
Nole:
Svllabus of ¢ach paper is divided into three wnils. The question paper i$ divided into
three paris. Part-A. Purl-B, Part-C
Part-A (10 marks): Part A is compulsory and contains |4 questions. At leasl three
questions will be sel [rom each unil and each question carries [ mack. (30 words cach)
Part-B (10 marks): Part B is compulsory and contains {ive questions, {akng al leasl
one qucslmn from cich unit. Candidate is required Lo attempl all 5 questions. Cach
question carrics 2 marks. (100 words cach)
Part-C (30 marks): & questions will be set taking 2 [rom each unit. Candidate is required
to altlempt 3 questions. laking 1 from each wnit. Each question carriesn1d marks (400
worils cach)

Unit-1

L. Mendelian Principles- Dominance, segregation, independcent assoriment, current
slatus

2, Concepl of gene- alleles, Multiple Alleles, pscudealleles, complementation lests.

3. Extension of Mendelian Principles- Codominance, incomplele dominance, gene

intcractions—Supplementary gene, Complementary gene, cpistasis, pleictropy,
peneirance and expressivity, phenocopies, linkage and crossing over

1, Gene mapping methods- Linkage maps, tetrad analysis, mapping with molecular
markers

3. Extra chromosomal inhesilance- inheritance of mitochondrial and chleroplast
genes, malernal inherilance

6. Microbial Genetics- Methods of genctic transfer, transformation, conjugation,
transduction. fipe structure analysis of gencs.

7. [luman genetics, Pedigree analysis. Karyotypes. lod score for linkage Lesling,

Genelie disorders (Human)
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Unit-II

(A)
.

Quantilalive genetics- Polygenic inherilance, heritability and its measurcitiend,
QTL mapping.

0 Mulations & mulagenic agents- Types, causes and detections, muiant Lypes.
lethal, biechemical, loss of funclion. gain of function, germinal versus somalic
mutation, inscriional mulagenesis.

3, Structural and numerical alteralions in chromesomes- deletion, duplication.
inversion, translocation, ploidy &their genetic implications.

(B}

Emergence of evolulionary thoughl

- Lamarckism and neo- Lomarckism

. Darwinism- concepl of varialion, adaptation, struggle and Miness, natural
seleclion,

. Mendelism, spontancity ol mutation

. Modem evolutionary synthcsis

3, Origin of cells and uniceliular evolution

» - Qrigin of basic biotogical molecule

. Concept of Oparin and Haldane, Experiment of Miller (1933)

. First Cell- Evolution ol Prokaryotes, Ongin u[‘ Eukaryotic cell

6. Palcontolagy and evolutionary history

' The cvolutionary time seale- eras, periods and cpachs; major cvents in
evolulionary time scale

- Origin of unicellular and multi-cellular organisms
Stages in primate evolution including Homo.

Umt—lll

E, Molecular evolution-
= Molecular tools in Phylogeny
« Phylogenic trees- rooled & un- ruutcd
« Molecular clocks
= Pallerns of change in protein {amino acid)

« Nucleotide sequence anal}:ﬂs sequence
« Gene ¢volulion

2. Population genetics- Population as a unil of evolution. pene poel, gene frequency

3. Hardy Weinberg Law- Concept and rate of change'in gene [requency through
mutation, genelic drift, migration and natural sclection

4, Adaplive Radiation and divergence; occupation of new environmental and
= Convergent ¢volulion and ¢o-evolulion

2, [solation and ilsTole in species formation-

a) Isnlmmg Mechanism- peopraphical ccological physivlogical, Biochemical,
anatomical, developmental, behavioral, psychalogical and social
b) Ellects of Isolntion- restriction ol dispersal, restriction on random mating;
reduction ol iertility.
¢) Failure of isolating mechanisms- gene {low, migration and heterasis
6. Specintion- Definition of species, Subspccics and races

- Specidlion- Gradual or sudden process

» Allopalhic evolution & sympatric cvolulion
Suggested Reading Maoterials:
A.M. Winchester: Genetics
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[Benol A. Kihlman: Actions of chemicals of dividing cells
Royer. Modern Experimental Biochemistry, Benjamin, 1993
Cooper. The Cell-A Molecular Approach. ASM, 1997
Edpar Allenbrg: Genelics
Dobzhansky, Th. F.J. Avala. G:L. Slebbines and LM. Valentine Cvolutien.
Surject Publication, Delhi.
« Hartl, D.L. A Primer of Population Geneties, Sinauer Associates, Inc.
Massachusclis.
s« Jha AP Genes and Evolution. John Publication, Nesy elhi.
King, M. Specics Evalution- The Role of ghromosemal change. The
Cambridge Universily Press, Cambridge.
Paper-4 Immunulogy and Biotechnology
Max. Marks: 50

Time: 3 Hour
Note: '
Syllabus ol cach paper is divided inta three units. The question paper 15 divided inlo
Lhree parts. Pan-A, Part-B B and Part-C

Part-A {10 marks): Pari A is compulsory and conlains 10 questions. Al Jeast three
questions will be sel [rom cach unil and each question carries | mark. (30 words cach)
Pan-B (10 marks): art B is compulsory and conlains five questions, 1aking al lcasl
onc question Jrom ¢ach unil. Candidate is requized to attempt all 5 questions. Each
question carries 2 marks. (100 words cach}

Part-C {30 marks): 6 qucstions will be sel taking 2 from ¢ach unit. Candidate is required

1o attempl 3 queslions, taking 1 [rom cach unit, Each question carries 10 marks. {400
words cach)

Unit-1
1. Overview of the immune system:
a) Compaonents of the immung sysicim
b} Lymphoid Organs- types, lymphocyte production, hacmatopoietic stem cells
L1 Antibedy Structure and Diversity
Production, distribution, structure, types
3 Mechunism of IInmune Response

Lymphocyte circutation and antigens, antigens —immune n.,sp-::unscs rafe of MHC
malecules in antipen recognition and immune responscs, -iransterring viral
antigen and APC, lipid- pﬂl}*suc-:huridc antigen

4 Immune component ¢ells and associaled lissucs

5 Major Histocompalibility complex

6. IPrinciples of innatc and adaptive immunity

T i1emora) and Cell medialed immunity

Unit 1l

8

The recognition ond eftector mechanisms of the adaptive immunily- antigen
nnd immunogenicity

9. Antigen recognilion B cells and T cells

10.  Immunodcficiency Discases

11.  Vaccincs and Vaccination

Biotechnolopy:

i. Scope signilicance. microbes and microbial system and their improvement for
biotechnological use. Principlés and techniques of plnnt and animal cel) culture

2 principles and application of DNA recombinant technology

a) Recombination and repair
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by 1loliday junclion.

¢) FLP/FRT and Cre-k.ox recambinalion,

d} Rec A and other recombinises. :
¢}  DNA repair mechanisms,

3. Molecular mapping of genome
a}  Genetic and physical maps
by Southern hybridizalion, Meorescence in st hybridization { FISH) (or
Genome analysis.
¢) Molecular markers in genome analysis { RFL.P. RAPD and AFLIY)
d)  Basic idea ol Genomics and its application to heallh and agriculwre.
including pene therapy.
¢)  Application of RFLP in farensic, disease prognosis, penctic counseling
and pedigree analysis.
() DNA Sequencing. Scquencing methods, sequence submission. sequence
alignment. DNA {ingerprinting
g) expression of recombinant prolcins using baclerial, animal and plant
veclors. Isolation of specific nucleic acid sequence
hy  construction of genomic DNA libraries in Plasmids, phapes, cosmids,
BAC and YAC
Unit 111
L. Signal ransduction in bacteria and animals, Complementation and moiecular
recognition, Jiposomes. _
2 Moleculor biclogy of Cancer. Oncogenes, Chemical Carcinogencesis. franspo
genes
¥ Transgenic animals and knock-ouls
a) Produclion
b}y Applicalions
c) Embryonic siem cells
d} Care & breeding of experimentat animals
g) Bioethics
4. Assisted reproduclion lechnologies
a} Embryo scxing and cloning.
b) Screening [or genetic disarders.
¢} ICSI, GIFT elc.
d) Cloning of animals by nuclear transfer.
3. Fermentation technology, design process, scale up and down stream processing,

production of antibiolics, breverages, cnZymes, cthno) and methane from
biomass: bioremediation, biopesticides and biosensors, single cell prolein

Suggested Reading Materials:

*  Immuno Biology- The immune sysiem in heaith and discase, Jancway,
Travers. Walport and Shlomcehik, (6th Ed., 2003},

+  Immunology, David, BrostofT and Roitt, (7th Ed,, 2006), Mosby & Elsevier
Publishing, Canada, USA.

¢ K, Wilson and K.H. Goulding EIBS Ldn.

*  |mmunelpy . S S Lal and S Kumar

* Kuby Immunology, Richard, Thomas, Barbara, Janis, (5th Ed., 2003), W,
H. Frecman and comypany, New York, USA.

*  RAMeyers(Ed) Molccular biology and Biotechnology. Acomprehensive
desk reiercnee. VCH :
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Scmesicer |
Paper 5: Practicals

Taxonomy, Biediversity & Wild Lile

Use of tuxonamic keys (o identily at least 6-10 orders ol inseets {up (o order
level only). -

Composilion/ assessiment of taxonomic diversily in 71 habitat. (grassland. arid
[and,wel land ¢tc.)

Wrile churacteristics of dilTerent biomes and mark their location on warld map
Mark major rivers of world on world map and five riverine sysiem ol [ndia an
India map- visit a river or pond-submil a wrilc up

Make p diagram of zones ol s¢i, write characteristics ol cach-visil any sea-
submit a scporl

Understand about coral reef, their types. structure and their mark Ltheir location
in world and India’s map

Mark major Ecozones of India on India’s map-visil a desed, grass land or ram
forcst submit o wnite up

Mark important sanctuaries and national parks of Rajasthan on map. and write
detaits of any three emphasizing the fauna and their conservation.

Visil any National Park, Sanctuary, Foresl arca or neirby protecled arca Lo
study biodiversily and live animals ol the area. Also. Prepare and submil report
of the ficld 1rip.

Spouting: Photographs/Modcis of wild animals of Rajasthan o study their
distinguish [eatres. classification, Habil & Habilat and conservalion slatus.

Cell and Molecular Biology

permanes slides: Types of cells (squamous, cuboida, columnar epithelial eclls.
blood ceils. nerve cetls, muscle cells), conneclive Lissucs of various 1ypcs.
Adipose lissuc, mitotic & meiolic chromosames and theit difTerent phases .
Study of mitesis in onion roof 1ip and mammalian bonc marrow cells.

Study ol Meiosis in testes of insee1 or mammal. :

Studv af giant chromosomes in Lhe salivary gland of Chironomus larva or
Drosophila

Vital and supravital staining {with Neulral red and Janus green (B3) ol cells of
the Lestis of up insecls or mammal 1o study milochondna

« Preparalions and staining of Barr bodies.
« Chromosome counts in cells of the testis of an inscct pesi/ bone marrow cells

of radent pest.

« Observation ol ceflular orpanization of lestes of Cockroach and Grasshopper

by Acetocarmine, Fuelgen staining preparations/ slides/ digital techniques

Biotechnology

Preparation of multipopular nerve cell [rom the spinal cord of 2 mammal.
Excroise based on DNA finperprinting, DNA sequencing. .
Immunoassays RIA, ELISA :

SDS PAGE of sotuble proteins and determination of molecular weight,

s Any other cxercise based an Biotechnology as per available laboralory

Lnsiruments.

Genctics

Culture and idenlification of male and female Drosophiia.
[dentificntion of wild and mutant forms of Drosophiia.

Mono- and Dihybrid inheritance in Drosopfiiia.

Simple problems based on Mendalism 10 be done by the studenits.
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s 1dentification of bload groups in man.

» Demonstration of sex chromatin. :

. Chromosume preparations [rom fal hone marcow and polytene chromosomcs.

8 Handling, of Drosopliita, Drosophild genclic crosses, induction al mutation in
Drosophile by

@ P-M mulagenesis.

+ Karyolyping

Evolution

. Numericals based on theory

. Project repart based on Study 1ourf Ficld Trip

. Exercise based on the syllabi may be devised according to the availability of
equipments/necd.

Immunology

. To identily differcnt Tenkocyles by making bload smear.
% _ To perform Radio lmmuno Diflusion (R1D)
» To perform Quehierlony double diffusion (ODD)

To demonstrate antimicrobial aclivity of skin

& Some exercises based on the syllabi may be devised according Lo the

availability of equipments.

Scminar —

Students must prepare and present Seminarf paper on the relaled topics or recent
advances/research in the [ficld of life sciences/ lopics related 1o the papers
included in the semester; CSIR-NET Lile Science Topics must be Emphasized
for seminar lopics. Student shall prepare and use power point presentations,
modcls, slides etc. for seminar.

Spotting :

Spotling may caver all the practical subjects of the scmesier.

Note:

{i) Use of animals for dissection and practical work is subject Lo the conditions
that these are not banned under the Wildlife Proleclions Act.

(ii)  Those Inslitutions which nre already having Zoology Museums should not
procure Museum Specimens now onwards and should use charts/slides/models/
photographs and dipital aliernatives in case of need. Those new inslilutions
which are not having Zootopy Muscum in their Department should provide
learning related to zoological specimens with the help of charts/slidcs/models/
photographs and digital altemalives and visil of students 1o ajrcady established
MUsSEums, '

Instructions [or Practicals

Max Marks: 100 Time: 05 Hours

The Board of Examiners will conslitule of onc Extemal Examiner and one Internal

Examiner.

Distribution of Marks Marks
1. Spofling 18
.2 Exercise on Biodiversity/ Wild Lilc &
3. Insect [dentification using Taxonomic Key b
4, Exercise on Genetics/Evolution 10
5 Excreise on cell and Molecular Biclogy 10
6. Exercise on Biolechnology/Immunology 10
7 Exercise to study live animals/Repori of Field Trip 8

M.D.S.U. / Syllabus / M.Se. Zoology / 13

8. Senunar 10
. Viva O
10, Record 10
Grand Total 100

M.SC. ZOOLOGY SEMESTER-II
Puper- 6: Structure and funclion of Invertebrates
Time: 3 1lours Max. Marks: 50
Nate:
Syllabus of cach paper is divided into three nnits. The question paper is divided into
threc parts. Pari=A. Part- and Pan-C
Part-A (18 marks): Part A is compulsory and conlains 10 questions. At least three
questions will be set from cach unit and each question carries | mark. {50 words cach)
Pan-B (10 marks): ‘Part B3 is compulsory and canfains five questions, taking at leasl
onc question [rom cach unil. Candidatc is required 1o attempt all queslions. Each
gueslion carrics 2 marks. (100 words cach)
Parl-C (30 marks): 6 questions will be scttaking 2 [rom cach unit. Candidale 15 required
(0 attempt 3 questions, taking 1 from each unit. Each question carries |0 marks. (100
words each) = |
Unit-1
1. Organization of Coclom:
a) Acoclomates, Pscudo coslomates and Coclomales
b) Proloslomia nnd Deulcrostomii
2. Locomation:
a) Amoeboid. Flageller and Cihary movement in prolozoa
b) Hydrostatic movements in Coclenterala
¢} Annelida and Echinodennala
d) Molecular and physiological mechanisms invoived in different kinds ol movements
3, Nutrition and Digcslion: -
2) Patierns of Feeding mechanisms and digeslion -
b) Amoeboid feeding. Ciliary feeding, Filter fecding, Parasilic mode of feeding
c) Feeding mechanisms in insects and echinoderms
Unit-11 '
l. Respiralion
a) Organs al respiration Gills, lungs and trachea.
b) Respiratory pigments.
c) Mechanism of respiration.
2. Excretion:
a) Excretion in lower inveriebrates
b) Excretion in higher invertebrales
¢} Organs of excrclion: Coclom, Coclomoducts, Nephridia and Malphigian
ubes.,
Mechanism of Excrelion.
Mechanism of Osmoregulation.
3. Nervous System ,
a} Primitive Nervous systems: Coclentrata and Echinodcrmala
b) Advanced nervous system . Anniclida, Arthropoda (Crustacea and Insecia)
and Mollusca (Ccphalopoda)
¢) Receptors: structural and functional arganizalion of the mechanoreceplors.
chemoreceplors and pholoreceplors.
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Unit-111

l. Reproduction:

a) Reproduction in Protozoa, Porilera

b) Reproduction in Metazai: Asexual Reproduction in Coelenleraly and
Polychactes

¢) Sexunl Reproduction, Parthenopenesss

d} Endocrine glands, hormones and rote of hormones in mouliing.

¢} Invertebrate larval forms and their evolulionary significance

2. Structure affinities and life histary of the following minar Phyla
1) Rotifera

p} Enloprocla
c) Phoronida
d) Ecloprocta
Sugpesied Readinpg Materials: |
e Barnes, R.D. Invertebrales Zoology. III edition. W.B. Saunders Co.
- Philadelphia.
« Barringion, E.J.W. Inveriebrale siructure and function. Thonias Nelson and
Sons Ltd., London.

« |lyman, L.H. The Invertebrates smaller coclomale groups, Vol. V.Mc.Graw
Hiil Co., New Yark,

» Hyman, L.H. The invertebrates, No |. I.prolozaa through Cilenophaora,
McGraw Hill Co., New York
«  Hyman, L.H. The Inveriebrates. Yol. 2, McGraw Hilt Ca., New York.
e  Hyman. L.H. The Invericbrales. Vol. 8. McGraw Hill Co., New Yark and
~ London.

e Jagerstein, G Evolution of Metazoan life cycle, Academic Press. New York
& London.

e Parker, T.]., Haswell W.A. Tex| hook of Zoolagy, Macmiflan Co., London.

»  Read, C.P. Animal Parasitism. Parasitismi. prentice Hall Inc., New Jersey.

»  Russel-Hunler, W.D. A biology of higher inverlbrates, the Macmillan Co.
[.id., London.

Sedgwick, A.A. Student (ext book of Zoology. Vol. Lil and 111. Central Book
Depot, Allahabad. -
Paper- 7 Biochemistry

Time: 3 Hours ' Max. Marks: 50
Note: '
Syllabus of each paper is divided into three unils. The queslion paper is divided into
three parts, Part-A, Part-B and Part-C
P:u-t-f:'u (10 Enarks}: Pari A is compulsory and ¢ontains 10 questions, Al least three
questions will be sct from cach unit and each question carries | mark. (30 words each)
Part-B [H? marks): Part B is compulsory and contains [ive guestions, taking at least
one question from each vnil. Candidate is required to allempt all 5 questions. Each
queslion carries 2 marks. (100 words each) '
Part-C (30 marks): 6 questions will be set taking 2 from cach unit. Candidate is required

lo allempt 3 questions, Laking 1 from cach unit. Each question carries 10 marks. (400
words cach)

Unit-1
i. Introduction lo Structure ol atoms, molecules and chemical bonds.
2  Introduction 1o composition. structurc and function of biomolecules
{carbohydrales, lipids. proicins. nucleic acids, vitamins and Enzymes).

Unit-11
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3. Stublizing interactions (Vao der Waals. clectrostutic, hydrogen bonding,
hvdrophobic inleraction}.

). Principies ol biophysical chemistry {ptl, bu Mer, thermodynamics. cotligative
[roperlies).

5 Conformation of proleins (Ramachandron plot, secondary slructure.
domains, molil and (olds}).

6. Protcin metabotism: meiabolic fate ol amino group. transamination and
deamination, decarboxylation and oxidative degradation of amino
acid, Biosynthesis of cssential amino acids

7. Stability ol protcins and nucleic acids.

Umil-[N

. Carbohydrate metabolism: Glycolysis. Keeb's cycle. Pentose phosphate
pathway, glyoxylate cxcle, glycogenolysis and glycagenesis,
gluconcogenesis.

g Nucleic acid metabalism: Biosynthesis und break down ol purine &
pyrimidine nucleatide by 1}e novo and salvape pathway. Metabolic
regulation

10. Lipid metabolism: Biosynthesis ol essential and non-cssential falty acids.
formation of ketone bodies. biosynthesis ol trizcytglycerols, membrune
rhospholipids. Cholesterol biosynthesis.

Supgested Reading Materials:
s Clark & Swizer. Experimenial Biochemisiry. Freeman, 2000, A biologist
Guidc to principles and Techniques of Practical Biochemistny-
e Cooper, .G Tools of Biochcmistry
Creighton. T.E. Protcin Structure and Melecular Propertics W.EL Freeman
& Co. '

e [Freilelder. D. Essentials of Molecular Biology
e  Freifelder. D. Physical Biochemistry W.I1. Freeman & Co.
e  Guorland Science Publishing. New Yark, USA.
e  Garret, R.[. and C.M. Grisham. Biochemistry. Saunders college Publishers.
+ [lawk Practical Physiological Chemisiry :
Paper 8- Physiology and Endocrinology
Time: 3 Hours Max. Marks: 50
Nole:

Syllabus of each paper is divided into three units, The question paper is divided inlo
lhree parts. Part-A, Parl-B and Part-C
Part-A (10 marks): Parl A is compulsory and contains 10 questions. Al least three
questions will be sel {rom cach unil and each question casties 1 mark. (50 words each)
Pari-B {10 marks): Part B is compulsory and contains [ive questions, 1aking at lcast
one question [rom each vnit. Candidate is required Lo altempl all 5 questions, [ach
question carries 2 marks. {100 wosds cach)
Parl-C (30 marks): 6 questions will be settaking 2 from each unil, Candidate is required
to altempt 3 questions, laking 1 [rom each unit, Each question carrics 10 marks. (400
words cach)
UNIT-I (Animal Physiology)
I. Digestive syslem:

a) Various types of digeslive enzymes and their action in alimentary canat,

b) Absorption and assimilaiion of food



16 / M.D.S.U. / Syllabus-/-M.Sc, Zoology

¢) Nervous nnd hormonal control of digeslion
d) Energy balance, BMR
2. Circulatory sysiem: ,
a) Composition and function of blood and Blood Groups
by Hacmopoiesis, blood clotting, Bleod volume, blood volume rcgulation,
Hearlbeat and bleod pressure
¢y  Immunily, homeostasis,
d) Myogenic hear, ECG — its principle and significance, cardiac cycle
1, Respiratory system
a) Respiratory orpans (gills, trachea and lungs}, respiralory pigments
b) Mechanism ol breathing.
¢) Phvsiology of respiration, conirol of breathing,
d) Neural and chemical regulation of respiration
4. Excrefory system:
-a) Comparative physiology of excretion,
b) Functional architecture of kidney and ncphron,
¢} Nitrogenous end products, formation of urine and its hormonal conlrol,
d) Nitrogen excrelion ana urea cycle
¢} Role of kidney in osmoregulation, urine concenlration,
‘) Waste elimination, miclurilion
g}  Electrolyte balance, acid-base balance.
UNIT-1I {Animal Physiolegy)
5. Muscular syslem:
a) Types and propertics of muscles,
b) Tunctional architecture of skeletal muscles.
¢) Biophysical and biochemical events during muscular activity.
d) Neural control of Muscle tonc and posture
6, Nervous system:
n) Functional architeciure ol neurons,
b) Origin and propagation of nerve impulse through axon, Action potential,
synaptic lransmission,
¢) Reflex arc and reflex action,
d) Gross neuroanatomy of the brain and spinal cord,
. g) Central and peripheral nervous system,
7. Sense organs:
a}  Structural architecturc and functioning of eyes and cars,
by Taclile responsc.
¢) Thermoregulation and cold tolerance:
d) Heat balance and cxchonge, endotherms Vs celotherms,
¢) Counter-current heal cxchanger,
f) Torpor, hibcrnation and acstivation .
8. Thermoregulation — Comfort zone, body 1emperaturc — physical, chemical,
 neural regulation, acclimatization
g, Stress and Adaptation
UNIT-III {Endocrinology)
10. Endocrine plands in veriebrates, their hormones ond rclated discascs.
* Hormanes- Definitions, types, chemical nalure, formation, slorage and secretion.
Transmission of hormones, Feedback control sysiem found in En docrine Sysiem
* Pitutary Gland- harmones scereied from different regions of Pitutary gland
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Thyroid- hormones scercled. physiology anatomy al’ Thy roid Gland, chemical
nature of hormone, synthesis, [unction. regulation of hormone

. Parathyreid Gland- harmones, nature and functien
Thymus- hormones, nature and funclion

i Adrenal Gland- hormones, transportatien ef ormuones, depradation and excretion
of hormone

% Pincal body- Cunction of pincal bady: melatonin

y: Pancreas- lormomes, nuture and (unction

* Gonadal Hormanes- hormones. nature and function

Il. Reproduction:

a)  Reproductive cycle,

b}  Reproductive processes {implantation, parfurition and Jaclation)

12. Neuro-endocrine regulators in inscels and moammals, pheromaones,

Suggested Reading Materials:

* C.IL Martin- Endocrine Physiology-Oxford University Press.

* )W Barrineton-General & comparative Endocrinology-Oxford, Claredon Press

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

+ Eckerl -Animal Phvsiology Mechanisms and Adaptation. R. Eekert (ed), Sthedition,

«  WH. Freeman and Company, New York.
W.S. Haar (cd)- General and Comparative Animal PhysiotogyPrentice 1 Jall of Indian.

» K S Schiemdl Neilsen {ed) - Animal Physiology: Ada, (ation and [Fnvironment,
University Press, Cambridge, UK.

* Sirand, F.L.- A regulatory Systems Approach. Physiology: Macmitlan Publishing
Co.. New York,

* C.I. Prosser (¢d)- Environmental and Metabolic Animat Physiology. Wiley-Liss
Ine., New York.

* P Wiilmer. G Stone. and [. Johnson {cds)- Environmental Physiology, Blackwell
Publishing, Oxford. UK, | :

» R.C.Newell (ed) - Adaptation to Environment: Essuys on the Physiology ol Marine
Animals. 1976, Bulterworths, London, UK,

« (iN. L.ouw- Physiclogical Animal Jicology, Longman Publishing Group. Harloss.
UK .

* A. Gorbman et al- Comparative Endocrinology, John Wiicy & Sons.

Paper-9 Developmental Biology

Time: 3 llours Max. Marks: 50

Note:

Syllnbus ol cach paper is divided into three units. The queslion poper is divided into

three parts. Part-A, Part-B and Pan-C

Part-A (10 marks): Part A is compulsory and contains 10 questions. At leasl three

queslions will be set [rom each unit and cach question carries | mark, {50 words cach)

Part-B {10 marks}: Parl B is compulsory and contains five queslions, Laking least

one question from cach unit, Candidate is required 1o attempt all 5 questions. Lach

guestion carries 2 marks. (100 words each)

Part-C (30 marks): 6 questions wiil be sel taking 2 from each unit. Candidate is required

w atempl 3 questions, laking 1 from each unit. Each question carries 10 marks. (400

words each)

Unit-I

|. Theories of development- Preformation and Epigenesis.

2. Gamelogenesis:






