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1. Change in Statutes/Ordinances/Rules/
Regulations Syllabus and Books may, from
time to time, be made by amendment or
remaking, and a candidate shall, except in so
far as the University determines otherwise

_ comply with any change that applies to years
he has not completed at the time of change.
The decision taken l."n'_v,r the Academic

Council shall be final.
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MAHARSHI DAYVANAND SARASWATI UNIVERSITY, AJMER
SYLLABUE
SCHEME OF EXAMINATION AND COURSES OF STUDY
FACULTY OF SCIENCE
M. 5. LOOLOGY SEMESTER SCHEME
(WITH EFFECT FROM 2016-17}
WNOTICE
Charge in Stamces Ordinances Rules Regulaiions’ Swllabur ard Books sy from fite
fo fime, be made by omendmend oF remtaking, and 0 comdlifoe shatl, excepd inso for as
the Liniversity determines atherwine comgply wilh aay ehomge that aoplies jo wars he
hes mof complered af the fime of changpe. The declirlon taken by the Academie Counncll
shadl be fTmal
M5 TOOLOGY SEMESTER SCHEME OF EXAMINATION
1. The maximuem marks of each Semester Examination will be 300, There shall be two
semesiers m one year and four Semesters in all. it will be necessury for s candidate o
pass in the theory as well as in the practical examination ssparstely. Criteriz for pass
percentage and divizsion will be as per the university policy for Semester Scheme
preseribed uniformby by the univershiy,
L. There will be four theory papers n each of the four Scmesters and 16 papers in all,
Each paper will have maximum marky afl 50 aad examination will be of 3 hours domiion.
Theere willl be oree Practical Exarinstion af § hours dumtion in one day with maximum
of 10 marks in every Seevester,
3. Ench theory paper is assigned fosr hours per week of tesching, Practical classes arg
assipned 18 hours per week, Seminars are assigned two hours per week which includes
seminar prosentation alopg-with 1ext submission,
4. Scheme of examination in Individual Semester and distribation of marks n esch
paper willl be ag pmdey ; s

Curriculum & Scheme of Examination for M.Se. Zookegy
Semeater Number

& Paper Nemenclature Totul Marks
Semester |

Paper-1  Taxonomy, Biodiversity and wild Life 50
Faper-1  Structure & Fonction of loverichrates LTI}
Faper-1  Biochemistry & Immunology 50
Paper-4 Physiology & Endocrinabogy 50
Faper-5 Practicals 10
Tolal 1040
Semester 11

Puper -6 Molecular Biologydk Bictechnology S
Paper-7  Genetics & Biological techinques 50
Peper-§  Evolution S0
Paper=-9%  Chantitative Biology Sl
Faper- [ Practicals 1
Total 3@
Semester [

Faper- 11  Biology of Chordades 14
Paper- 12 Develapmental Blology Al
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=13 HP@HNBTEI'WEF
mrﬁ mdm:mwarw i
15 Practicals 100
Paper-
Total
comester TV "
Paper - 16 Fn:uh;nmr +
Paper- 17 Ethology )
Paper - 1B ?‘ipﬁm:hl\’apu.ﬂﬂfﬂ_fﬂ'ﬁﬂ'l =
Paper « 19 Eﬂpﬁla]'l*up:t.ﬂ..r'ﬂﬂl.rm‘f.'r o0
Paper- 20 Praclicais 1
Total
ﬁpmhlﬁp:rh-f_‘mﬂiu'lqg:.' .
Epmmmlﬁ-ﬁn-.-wmﬂlﬂwhﬂ
mﬂmﬂu-_w
Spectal Papet E- hintnmﬂu]};winpnmn'lﬂ Blokozy
-ﬁpnchltlapﬂF-E.rd

SEMESTER-I
Paper 1- Taxonsmy, Blodivarsity and wild Li(e

mmﬁmnﬂ Jasio,

ﬂmwﬂfﬂ“lﬂ-ﬂ’p““ - Polytypic Specis
2 wﬂwhlﬂﬂ-

gwﬂ,nw- indices, Shannon Weiner Inder:

Girpikarity st Dissimilaricy foek sy and Miolecular Taxonary

ﬂmmﬁwm“mﬂrﬁw m-i,jﬁmaqbunﬂr?ﬂﬂﬂﬂﬁ .

M.D.S.U. Syltabus / M.Sc. Zoology / 5
Unmit-1 ]
1. Biodiversity- Concept, principles end Types of biodiversity
1. Major biodiversity aress of the world: Bindiversity hotspats
1, Indian Biodiversity Areas : Zones of faunal distribution
4, Major protected ardns and their importance
5, Causes for the Joss of blediversity
&, Biodiversity conservation methods
Unkt I
1. Wildtife and conservation:
) Wild life reserves and blosphers reserves
b} Maticnal Parks and Sanctuaries
¢) Single species/single habitar based conservation programmes — (Project Tiger,
Praject Gir Lion and Crocodile breeding project)
2. Wildlife in India, Endangered and threatened speeies
3, Wildlife In Rajasthan with references to repliiles, birds and pnamassls.
4. Indin’s role and contribution on conservation of wildlife
5. Forestry-Forest resources, srosion, deforestation and afforeststion
6. Wildlife protection Act
7. Institutions and their role in conservation-Zoos, Narural history maseums,
Zoologicn! survey of India, Forest research institute, survey of India,
Central marine fisherles reseanch institute und NGOs.

Eugpested Reading Materials:
s B.HMSE - The Preservation of Wild Life in India
# B.H.MS5.- Wild Animals of Indin.
s  B.K Tiksdsr ‘Threstened anfmals of Indis
s Chaudhary A B.- Sundarbans Mangrave {Ecalogy and Wild Life).
L]

Darwin. . — Origin of Species, Wetts & Co. 3 and 6 Johnson's Cours, Fleet
Street, E.C 4, London.

E. Muyer & Peter D. Ash lock- Principles of Systemtic Loolagy.

E. Muyer : Elemeanis of Taxonomy

E.D.Wilson: Biodiversity, Academic press, Washington

E.O. Wilson- The diversity of tife (the college edition), W W Northem & co.
(G Simpson :Principles of Animal Toxonomy. Oxford TBH Publishing
Company

- 8 8 & &

M, Kata: The biclogy of diversity. Springer :
Boamer, A5, — Vertebrate Pulaeoniology, University Chicago Press, Chicago,
illanaas.

Paper- 31 Structure gnd function of Invertehrates

Time: 5 Hours Max, Marks: 50
Moke:

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

Part-A { 10marks): Part A §s compulsory and containg 10 questions. At least thres
questions will be set fram each uit and each question carries | mark. {50 words each)
Part-B {10 marks): Part B is compulsory and contabns five gquestions, taking at east
ore question from each unit. Candidate is required 1o atiempt all 5 questions, Each
question carries 2 marks. {100 words esch)

Part-C {30 marks): 6 questions will be set tnking 2 from each unit. Candidate is required
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b0 atiempt 3 guesiions, taking | from each unit. Each question carries 10 marks, (400
wirtids eachl
Unit=l |
I, izadron of Coslome
&) ?c%m:hwm Pucndo ooclomates =nd Coslamatss
b Protostomia and Dretervsiomis
2. Locomation: :
2) Amoebold, Flagelber and Ciliary govemel in proozos
by Hydrostatic movemenis fn Coslenerata
i Echinadenmain i :
jl;mﬁ?::ﬁ phym:@mlnmhmminvnlwﬁ in diFerent kinds of movernents
3. Mutrition end Digestion: G
Pasterns of Feeding mechanksms gnc digestion = A .
;]; Amoeboid feeding, Ciliary feeding. Filier feeding, Parasitic mode of fesding
¢} Feeding mechanisns in insects and echinmdenns
Unit=IL
L. Resplration
a) Orgare of respiration : Gilllke, husygs amd rachee.
b Respirmtory plgments.
¢} Mechanism af respiration.
2, Exeretlon: _
) Excretion in Jower imvertchrales
by Exeretion in higher invartebraics : .
-.-:: Drgane of excretion: Coelom, oelgmaducts, Mephridia and Malphigian tubes.
¥ Wiechanism of Excretion,
¥ Mechanise of Osmaregulution.
3, Mervows Sysem ]
iEniti himpdermaia
Primitive Mervous syslems Coelentrald and B
Eﬂl .h:limlmd nervons sysem ; Anncdide, Arthropoda (Crustacea and Insecta)
d biedlusca (Cephalapoda) o
:]1' Receplors: structural and functional organization of the mechanorecepion,
chemoreceptors end pholarecephoni.
Unit-111
1. Repraducticn:
jen i Prosogos, Porifera
;]i?em?lﬁnnﬂn: Metazon: Asexunl Reproduction in Creelenteratn and Polychaetes
sesual B in, Parthennpenests _ .
qd]i-i:;mdu{r]::“wghm harmones mdmll:ui'hmmum.rs in moltng.
&) invertebrate larval forms and their evolutionary _sngmﬁn:-m::n
% Structure aifinities and lifs history of the following minor Phyla
a) Botifera
) Entoprocin
)} Phosonide
d} Ectoprocia
Supgested Reading Materials:

« Barnes, B.D. Inveriehrates Zoology, [ edition. W.B. Saunders Ca.

Philadelphia

M.ILSLL Syllabus / M.Sc, Toology /T

Barringion, E.LW. lovertebrate structure and function. Thomas Welsen and
Sons Led., Landon,

I{_'rman, L.H. The Invertzbrates smaller coglamate groops, Vol Wie Graw
Hill Co., Mew Yark,

Hyman, LH. The Invertebrates, Mo 1 Lprotozoa through Cienophora,
bdicliraw HIN Ca., Mew York

#  Hyman, L. H. The Invertebrates. Yaol. 2. MeGraw Hill Co., Mew Yook

=  Hyman, LH. The Invertebrates. Vol & MoGraw Hill Co., Mew York and
Laondeon.

= |agersizin. G Evolution of Metmzoan life cycle. Academic Press, Hew Yook
& London.
«  Parker, T.1, Heswell WA Text book of Zoology, Macmillan Co.. London
& Read, CP Animal Paragiticm, Parasiism, prentios Hall Ine. Mew Tersay
+  Russel-Hunter, W0, A hinlogy of highes invenbrates, the Macmillan Co.
Lid., Landon,
= Hedgwick AA, Srudent 1exn baok of Zoplogy. Val. LI and 111 Cemral Book
Depat, Allakabail,
Paper- 3; Biochemistry and Immanolegy
Time: 3 Hours
Maote:
Syliabus of each paper is divided into three units, The question paper is divided into
thees parts, Pari-A, Part-B and Pant-C
Part-A [10marks) Part A i compulsory and contains |0 questions, AT [eest three
questions will be set from ench unit and each question corries § mark. {90 words each)
Part=18 { 10 marks}: Part B is compulsary and confaing five guestions, taking at feast
e qh:rliucn Irom each unil, Candidale is reguired 1o uII.u'rlpl.a.ﬂ 5 guesrions. Each
question carries 2 marks, | 130 words ench)
Part=C {30 marks) & questions will be set taking 2 from sach unit, Candidase is required
1o attempl 3 questions, taking | from esch unit. Each question camics 10 marks. (00
wards encih)
Uinit-1
1.  Chrgamic constifuents in the living sysiems:
2. Definition, general properties, cixssification, configurstion and importance
af Carbobydraies, Proteins and Lipids.
3. HNuoclesoprodeing:
o DNA : Double helical structure of DNA, DNA replication,
recombination and repair
b, RMA: Strectdre of RMNA, rode of RNAin gene exprestion, HMA
synihesis and splicing
Engymes: Terminologizs, classification and basics of enpyme kinetics
Vitnmins: Classification, stnscture, occarrence and functions of fat sotuble
and waber soluble vitamins

Max. Mprks: 30

> on

Unit-11

2. Basic concepts of metabolisem:; Criabolism, Ansbolism, Metabolic pathway,
regulation, concept of fres energy

a] Carbohydraie metabolism: Enzymatic reaction, regulation and impartance
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of Ghycolysis, Citric acid eycle Pentose phosphate pathwy, glycogenolysis.
ghveopgenssis , gluconengenssiz. _
b} Lipid meiabolis @ fafty acid cociibation, fatty meid blosynthesis,
bingynthess of riglyeerides, Chplesternl _
¢} Aming acid metabakism: Carabalism of amino acid, trarsaminaton,
temmination, l:ius;ndm’nsufm:ld arsins acid, fate of carbon skelelon
d)  Nucleotide metabolism: Degradation of paring and pyrimidines
nucleotides, biosynilesisi De nove, salvage pmbwerysjol purine and pyrimiding
nucieotides :
1. Oxidntive phosphoryiation and mechanism af ATP blogynthesis
Unit-111
1. Owerview of the imimung sysiem:
a) Components of the knmune $ysEm
b} Principbes of innate and adaptive immunity .
¢) The recognition and effsctor mechanisms of the adaplive immunity- oRtgen
wnd EmmumogEnicity
d) Clonal selestion theory.
2. Antigen recognition by Immune wilis
3 Effectar mechanisms and regulation of immune respons=s
4. Immmunity in health and disense
Sogpested Rendin Muierials:
s Clark .ﬂ.lﬂwim'. Experimental Blochemistry. Frecman, 2000, A blologist
e 1o principles and Techniques of Practical Biochemistry-
a  Cooper, TG Tools of Biochemisiry
Creighton, T.E. Protein Structuse and Molecolar Properties WAL Freeman
& Co
Freifelder, D. Essentinls of Molecular Biology
Freifelder, D. Physical Blochemisiry W.H, Freeman & Co.
Garkend Science Pablishing, Mew York, USA.

Hawi, Proctical Physiological Chemistry

|mmBiu1np~mmmwhhﬂihm&ﬂmmm.

Walport and Shlamehik, (ath Ed,, 2005, _

o Immunolopy, David, Brostoff and Roitt, (Tth Ed., 2006), Moshy & Flsevier
Publishing, Cansda, USA,

K. Wilson aed ELH, Goulding EIBS Edn.

o Kuby Immunobogy. Richord, Thomas, Barbara, Janis, [5th Ed,, 2003}, W. H.

Freeman and company, New York, LISA.

L. Lusmmer (ed), Practical Biochemistry, Tatn dcliraw Hill

»  Segal, LH Diachemical calculations John Wiley and Sons
e Voel, D, and 1.3 Voet, Biochemisiry John Witey & Sons.
«  Wilson, K. and K.H. Coualding A Biologists Guide to Princigals and
Techmiques of Practical Biochenistry
Paper- 4: Phiysiology and Eadocrinlogy
Time: 3 Hours Mlax, Marks: 50
TMNote:

Syllabus of each paper ls divided into three units. The question paper is divided into
three parts, Parl-A, Parn-B and Part-C

G, 1. H, and C. M. Grisham. Biochemisry. Swunders college Publizhers.

M.D.S.U. Syllabus / M.Se, Zoelogy /9

Part-A (10marks): Part A Is compubsory and containg [0 guestions. At least three
guestions will be set from cach unit and each question carrics I mark. (50 words each}
Part-B {10 marks): Pary B is compulsory and contains five questions, tskng at benst

ame question from each unit. Candidate is required to sttempt all & gquestione Each

question carries 2 marks. | 100 wards each)

Part-C (30 mearks]: 6 questions will be set taking 2 fram cach unit. Candidase is reguired

to atempt 3 questions, taking | from each unit. Each question casries 10 marks, (400
wonds sach)

UNIT-1
I, Digestive system:
a)  Mamre of food-siuff )
by Various types of digesiive enzymes and their action in alimentary cansd,
¢} Absorption and assimilation of food
di  Mervous and hormonal comtrod of digestion
e} Energy balance
2. Circulatory System:
a) Compasition and function of blood, :
b) Haemopoiesis, biood ciotting, Blood volume, Blomd valime regulation,
2} Immunity, homeostasis,
4] Myogenic heart, ECG - its principle and significance, cardine cyele,
g) Henrtbent, blood pressure and blood groups.
3.Respiratory sysiem:
a) Respiratory organs {gills, rachea and lungs), respiratory pigments
b} Mechanism of breathing,
¢) Physialogy of respiration, control of breathing,
d)  Asrodynamics and BME.
UNIT-I
4. Excretory sysbemit i
g} Comparative physiology of excretion,
b} Functional architecture of kidney and nephron,
g] Nitrogenous end products, formation of urine and its hormonad caatrol,
d)  Role of Kidney in osmoregulation, urine concentsation.
€] Waste slimmation, miclurition
fi Electrolyle balance, acid-base balance.
5. Muscular gystem:
a) Tvpes and propenibes of muscles,
b} Fusctional architecture of skeletal muscles,
¢] Biophysical and biochemical events during muscular activity,
6. Neryouws syslem:
n)  Fonstlonal architecture of peurons,
by Cirigin and propagation of oerve impulse through axcon, Action potential,
synaplie iransmission,
¢h  Heflex arc and reflex action,
d) Ciross neuroanatomy of the brain and spioal cord,
g} Central and peripheral pervous sistem,
LNIT-111
T, Sente organs:
n}  Structural architecture and functioning of eyes and ears,
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1]
€
]
)

fi

Teube response,

Thermoregulation and cold tolerane:

Heat batance mnd exchange, endothenms Vs ecipberms,
Copuniber-cirrent heat exchanger,

Tarpor, hivernation and assivation,

8. Endocrine glends in vemebrates, their hormones and reloted diseasss.
B, Reproduction:

n)

]

Reproductive cycle,
Reproductive processss (implantation, parurition and lactation)

Lk, Menro-endocrine regulators in insects and mammals, pheromones.
Swgpested Reading Materials

C.R. Marlin- Endocrine Physiology-Choford University Press.
EJW Barringtion-Creneral & comparative Endocrinology-Datord, Claredon
Press
R.H, Willlams-Texi Book of Endocrinology-W.B. Saurders
Ecken Al Plosiology Mechenizms end Adoemtion. B Ecken (ed). 5thedition,
WoH. Freaman and Company, Mew York.
WS Hioar {ed)= General and Comparative Animal PhysiobogyPrentice Hall
ol
Ind
K.5 Schiemdt Neilsen (ed) - Animal Physiology: Adapiation and
Environment,
University Press, Cambeidge, UE.
Strand. UL~ A repgulawry Sysiems Approsch. Physiobopy: Macmillon
Mublishing Co., Mew Yark,
C.L, Prosser (ed)- Eovironmental and Mewabolic Animal Physiobogy, Wiley-
Liss Ind., Mow York,
P Willower, G Stone, and [ Jolnson {eds)- Environmental Physiology,
Bikzckuell Fublishing, Oxford, UE. )
®C Mewsll (ed) - Adapiation to Environsment: Bszavs on the Physiology of
Morine Animals y
1976, Bugterworhs, Londan, Lk,
QM. Loww- Physiological Animal Ecology, Longman Publishing Groug,
Harloss, UK
A Gorbman et ol Comparative Endocrimology, John Wiley & Sons.
Paper 52 Practicals

Taxenomy, Blodiversity & YWild Life

Use of txonombs keys io pdentifly at beast 5- 10 orders of inseets (up o order
bzl anly).

Compesiion’ astesament of mxoponus diversity in a2 hobitog. {prassinnd,
artd bened wet land e10,}

Wit chearacleristics of diiferent biomes and mesk thelr bacation on world meap
Mark meajor rivers of workd on world map and five dverne sysiem of Indin
o India qaap- visat a iver o pond-submii a write up

hake & dizgram of 2ooves of sea | wine characteristics of cach-visit any sea-
subvmit B repoin

Understand about coral reef, their tvpes, structure and their mark their [ocation
in warld and [ndia's map

M5 Syltabus / M.Se, Zoology / 11

*  Mark major Ecozones of India on India's map-visit a desert , grass land ar
rain forest submit & write up
. Marl-: important sanctuaries and national parks of Rajasthan on map, and
write details of any three
Structore & Function of Invertebrates
Identification, Classification and study of the animals from major invertehraie
groups { Protozes to Hemichardate including minar phyla)
Larvae- Planula, Redin, Cerearia, metscercaria, Trochopors, Nauplivs, Zoea,
Mysis, Phyllosoima, Trilobite larvas of limulus, Antedon, Veliger, Bipinnaris,
Ophiopluteus, Echinapluteus, Auricularts, fornaria
*  Virtual dissection of invertebrates using commler softwass
Or
*  Dissection: Nervovs System, Leoch, crab of Scorpion, Mytillus, Sema,
Aplviza, Sea Urehin, Holothuria, Star Fish,
= Permanent Mounting
Biochemistry
»  [dentificarion of protein, cachobydrate and lipid in vari i
wrain P yid & Various fissuesfoaod
Idesufieation of different kinds of mono-di and polysaochasides in biolagical
/fond materiaiy
Verification of Beer-Lambert’s Low using any calour sobuticn
Dieterminetion of ahscrption masima of & coloured solution
Plodting of standard corve
Cruantative eslimation of the following in variows tisses
Carboiyrdrates: Glycopen, plucoss and sscorbls acid,
Prodeins “Towd pratsins
Lipids: Totad lipid, Phosphalipids and cholesternl
Nucleic acid: DNA and RNA
Enzymes: Acid and alkaline phosphates
Paper chremategraphy: unidimensional chromstography, using amins acids
from purified ssnples and biodogical materiaks.
= ?T {FAGE electrophonesis, determination of serum prodein through paper
ALE
=  electrophoresis
#  Determination of pH of different solutions
Physiology & Endocrinology
* Demonstration of the use and operntion of oscilloscope for recording
neurvelectrlc sctivity and electrocardiogram.
Phatometric determination of baemaglobin in blood sample.
D;;-'[rnmndhl.um of MCV, MCH, MCHC and colour Index of the given sample
a ;
*  Demonstration of the blood clohing time, erythrocyte sedimentation rae,
heemelyais and crenation,
= [Determination of the ures in urine
*  Detlerminstion of the glucese in urine,
*  Radiation uptzke in various tissues: clementary idea of using radinactivity
detection instrusmenis, E
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s Sady of dipestive enzymes in different parts of the alimentary canal,
Seminar —
Studenss have 10 [u'cpmm'-dmmpap:snn:h:rdmﬁmpinsnrmmdmuu
pessnrch i the fleld of 1ife sciences mﬁcsmmmwﬂmmm he semesher.
mﬁlprmnﬂmwpﬁumm;mﬂm glides ee. for sesniniar.
Moz
(i} Lise of animals for disssction and practical work is subject to the conditions that
ihese are nat binned under the Wildlite Pratections AcL
(i} Thoss [nstitutions which arc alrendy having £oology Museums should nat procure
Muscum Specimens now onwisds ard should use charts/slideaimodels/photographs
and digitnl slternadives in cage of need, Those new inatifutions which are not having
Faokogy Museum in their Department should provide leaming related to zoological
specimens with the belp of charta/slides'models/photographs sed digital ahematives
and visit of sodends to already esmnblished museums, h

lnstructions for Practicals

Miax Marks: 10 Time: 05 Hours
The Board of Examiners will constitate of one Exiernal Examiner ard one Iobermsal
Distribution of Marks Marks

1. Spotting 24

3. Dissection Permanent Mounting ]

1. Exercise on Biodiversity’ Wild Life ]

4. Emercise on Biochemistry (i}

£ Exercise on Physiology L1]

6. Imsect ientification using Taxenomic ey 10

7.  Saminar L1}

2 Vi io

9. Record Ag

Grand Total 100

[ SEMESTER-II

Paper 6- Molecular Biology & Biatechnology

Thme: 3 Hours Mz, Marks: 5
Mote:

Syitabus of each paper i divided into three units, The question paper is divided into
theee parts. Fari-A, Pari-B and Part-C

Part-A {10marks); Part A is compubsory and comtains 10 questions. Al least three
questions will be set from each wnit snd each question cirries | mark, (50 words each])
Purt-B {10 marks): Part B i3 compualsory and containg five questions, taking af least
one guestion from cach unit, Candidate is required 1o atiempt all 5 questions. Each
uestion carries I marks. { 100 words each)

Part-C (30 marke): 6 4 joens will he set taking 2 from each umit. Candidate is required
10 ellemmpd 3 questions, taking | from each anit. Esch question carmies 10 marks. {400
wirds each}

UNIT L

1. Genern! accownt of Mucleic acids

g} DA replication

M.D.5.U, Syllabus / M.S¢, Zoology / 13

a)  Prokarvotic and eukaryotic DMA replication.
b} Mechanics of MA replication
c E.m:gmus and acoessory proteins involved in DINA replication.
2, Tramscription
g} Proksryatic Fanscripiion,
B} Eukaryote anscription.
¢) Regulsory clements and mechanisms of treamscriplicn reguketion.
4y  Transeription teminatian - ailenuation and amiitermination.
g] {Gene silsncHp.
1, Post-ranseripibonal modifications in KMNA
a} - Coap formation.
b) End processing and polyadenylntion.
el Splicing and editing.
d)  Muclear expent af mENA
g] RMA smbiliy.
4, Translation
gy Cenetic code
b} Prokaryotic and eukarystic trunslaion
¢} Repubation of translstion
&) Co-and post-translation modificatlons of proteine.

g} Holidey jonction
By FLPFRT and Cre-Lox recombinnlion.
g} RecAand other recombinases,
dy  DNA repair mechanisms.,
2. Molecular mapping of genoms
al Cienetic and physical maps
b) Scuthern hybridization, fuorescence in situ hybridization] FISH) for
¢} Genome analysis.
H::'r ﬂmﬂ' mmnmp m{nwf analysis{ RFLF. RAPD and AFLF )
L o1 LP in forensic, disense prognosis, penstic counseling and
f) pedigree snalysis o ;
g) DNA Sequencing. Sequencing methods, sequence submission, sequence
alignment. YN A fingerprinting
3, Signal transduction in bacteria and animals, Complementstion  and molecular
: recognition, liposomes.
:mh]!;lmlﬂu biology of Cancer, Oncogenes, Chemical Carcinogenesis, transpo genes
|, Transgenic animals and knock-puts
8)  Product
bl Applications
¢) Embryonls siem czlis
d) Care & breeding of enperimental animals
e] Bipethics
2. Assisted reproduction techoologics
a) Embryo sexing and cloning.
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by Screeming for genetic disorders.
¢t 15D GIFT ste
4y Clonlng of animals by nuclear transfer.
3. Asaays
a) Chemical nssays
by  Banlogical assays: in vive and m witro aesays
4. Microscopy = Principles of light, transmission, scanning, alectron, phase-contrast.
5 Microphotography, Image analysers and their applications.
Suggested Reading Materials:
» B ATberts, D=Bray, 1 Lewis, M. Rafl, K. Roberts ad |0, Watzon Molecilar
Binlogy of the cell- Carland Pub, Mew York
= Benjamin Lewin @ Gene VT Oxtord University press. UK
#  TD Warson, W H Hopking, | W Roberts, T A Steitiz,and A M Weiner: Maolesular
biology of the gene: The Benjamin'Cummings pub. Codne., Californis
« | Damell, H Lodish and D Baliimons : Molecuiar cell bology. Scientific
Amertorn boaks. Inc USA.
s | Sambrook, E F Fritech and T Maniatis MMolecolar cloning: A laboratory
Manual, Cold spring Hachor laborutory press, New York
s John B W Masters ed Animal cell culture- A practicel approach, , IRL press
s K Wikon and B_H, CGoualding A Blokegists puide to Prnciples and techindques

of Bischemistry, ELBS Edu.

e New York,

+  P.D.Dabre, Introduction io Practical Molecular Biology, John Wilerk Sons
Lid.

»  publishers Inc. Mew York
s R A Meyvers{Ed) Molecular biology and Biotechnology. A comprehensine
desk reference, VCH
*  Roberi Braun Introduction to mstrumental analysis:, Mol Hill
International Editions
*  T.ABrown Moleculor Biology Lab Fa, (Ed). Bios Scientific Publishers Lid.
Paper- T: Geneties & Biological techniques
Thme: 3 Hours Max. Maria: 50

Mobe:

Syllabuz of pach paper i divided into three units. The question paper is divided nto.

thies parts. Fan-A, Peri-B and Pan-C

Par-A (10marksk: Past A s compulsory and condaims 10 questions, At [easi theee

questions will be set from ench unit and each question carries | mark, (50 words each)
Purt-B {§0 marks): Part B is compulsory and contains five questions, taking af lesst
o quaestion from each unit. Candidate is requoired to attempt ol 5 questions. Each
question carmies 2 marks, { 100 words exch)

Fan-C (30 marks): 6 questions will be settnking 2 from each unit. Candidale e requared
be affemgt 3 questions, aking 1 from cach onit. Esch gquestion carries 10 magks, {400
woeds each) i

Ulnit-1

2. Mendel's lnws and their significancs, Current status of Mendelism

3, Delaibed stody of Mutation and mulagenic agents

4. Varmtions in Chromosome numbssrs

5 Oenstic mtcractions

M.D.5.U. Syllabus / M.Sc, Zoology / 15

Muliiple gene inherilance

Multple Alleles

Chhoplasmic inbearitance and matermal effects

Sex determination mechanisms, genic halance mmfr pnandromorphs
10, Cytogenetics of human chramasomes

Umit-11

HoRa e

Human heredity: lmportant human charscters and their inheritance
Principles of Eugenics

Prenstal dingnosis & Genetic Counselling

Cienetic sereening, Genetic disorders

Struciural Genomics, Functional Genomics, Gene libraries

Regulotion of gene expression in Prokaryotes and Eukaryotes (Operon
concept)

DA Angerprinting

Principles methods and application of Genetic Engineering! Recoambinant
DMA technology; 1a sifu kybridization,

¥ Genetic code, structure snd regulation of genes, Recombinant DNA
technology, In situ hybridizetion, Genetic engineering

Unit-I00
Microbiological iechniques

Media preparation and sterilization
Imoculation and growth monftoring
Use of fermennors
Biochemieal mutants snd thelr wss
Beparation techniques in Biology
Cell culiure echigues
Cryotechmigues
Principles and applications of tmcer technigues in biology

Iﬂ. Effect of radiarion oo bislogical systems
Supgested Resding Materinbc
A, Winchester: (enetics
Bengt A. Kihiman; Actions of chemicals of dividing cells
Boyer. Modern Experimenta] Biochembstry. Benjamin, 1993
Cooper. The Cell-A Molecular Approsch. ASM, 1997
Edgar Alenbrg: Genetics
Freifelder. Physical Blochemistry, Freeman, 1982,
Introduction to instrumsental anelysis-Fobent Braun-MeGraw Hiil.
Tobn B.W. Masters, Andmal Cell culiure- A practical B.ppmidt. IRL. Press,
L.C, Dunn, principals of Genetics
L.C. Dunp; Genetics and the origin of species
Locquin and Lasgeron. Handhook of Microscopy. Butlerwaths, 1983
Philip E. Hartman CGene Action
Robert Braun. Introduction fo instrumenial analysis. MeGraw Hill
Wilsun and Wiaker. Practical Biochemistry. Cambeidge, 2000,
Eobert Bruun Intreduction to instrumental onalysis- -MeGraw Hill,
K, Wilson and K.H. Goulding A biologist Guide to principles and Technigues
af Pructical Biocherristry-EIRS Edn.

e D

P =3

ool ol b LR
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Paper- §: Evalution
Tieme: 3 Hours Max. Marks: 50
Bvmbe:
Syllabus of cach paper is divided into three units. The question paper is divided inta
three paris. Part-A, Pari-B asd Por-C
Part-A | |0marks): Part A is compulsary and contains 10 goestions. At least three
questions will be set from each unit and cach question caries | mark, (50 words each}
Part-B {10 marks) Part B is compudzsory and contains five questions, aking a1 beast
one question from each unit Candidate is required to atlempt all 5 questions. Each
guestion carries 2 marks, {100 words each)
Part-C {30 mirksk 6 quesibons will be sermking 2 from each unit. Candidae is roquined
to sttempt 3 questions, taking | from each unit. Each question carries [0 marks. (404
wands each} ;
Unit-1
1. Concept of Evolution and theories of Organic Evclution {Lamarckism,
Daroinism, Mendelism)
Mapor transitions in Evolution.
Meo- Darwinism
Hasdy-Weinberg law of genetic equilibrium
Charscteristies of evolution- extinstion, replacement, irreversibility of
specinlization ete,
& A demiled aceount of destabilizing forces end mechanisms of Evolution:
a) Natural selection
by Mwiatlons
cg)  Genetic Drift
d) hdipraiion
el Medotle drive
7. Quantifying genelic variability
a)  Genetlc structhure of notural populations
k) Phenotyphc Variations
¢l Maodels explaining changes in genetie structure of populations
d}  Factors affecting human disense froquency
LNIT IT

I, Molecalar populntion genetics
a) Patterns of change in nucleotide and amino wcid sequences
bl Ecological significance of molecular varistions
¢} Emergence of Meo-Darwinism- neutral hypothesis
2. Genetics of quantitative rralts in populations
) Quantitative traits and naturnl s2lection

kB

d) Inbreeding depression and heterosis

&) Mobsoulas anabysis of guantitative trains

f} Phenotyple plasticity _ )
J.Mﬁmm-mdebmmmwl
pradunl or & sudden process
4, Tsalaron and its role In species formation:

1) lsalaiing mechanisms- Geographical, Ecological, Physiolagical, Bio-
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EM'EIHL Anutomical, Developmental, Behavioural, Psychological and
o<i
b) Effects of Isolation- Restriction of random digperial and random
r.n.u.lin_g. chamacter displacement, reductlon of fertility
— €} Frilire of isofation mechanisms, pene flow, migration, leterogis
-] .
|. Population &s & unit of Evelution, genc frequency, L, result of change &
m ﬁqm w F"":l ; [B8 L m
4. Adaptational diversity and nsture of adaptations, adaptive radintions and occipation
of pew environments and niches
4, Mimicry and calourntion
3, Molecutar Evolution
a} Gene Evolutdon
b} Assessment af molecular variation
&. Oirigin of higher categaries
&) Major trends in origin of higher categories
b} Micro and Macro Evalution
7. Mabecular Phylogeny
o} Phivbogenetic frees
b) Phylogenetic inferences
) Mueleis acid phyvtopeny-DN A, DMA hybridizstions, Restriction
sites, Nucleic ncid comparisons and kuemologies.
Suggested Reading Materials:
*  Dobzhansky, Th. F.1. Ayals, GL. Stebbines and JM, Valentine Evolution
E{I:I'j'er-!!?:h!l:ﬁjm, Delii. '
= rtl, B.L. A Primer of Population Genetics. Sinouer Assoc
- iy wmpciates, Ine
. Lhu, AP Grenes and Evolution. John Publication, New Delhi,
] ing, M. Species Evolution- The Role af chromosomel chenge. The
Cambridge University Press, Cambridge. .
Paper- 9: Quantitative Biol
Time: 3 Hoers -
Mot
Syltebus of each paper is divided into three units, The questian iz divi
: paper is divided ivto
three parts, Part-A, Part-B and Part-C = |
Pu-n-.f.{mr:r_mh:l: Part A Is compulsory and contains 10 questions. At least three
questions will be 221 from ngnh unit and each question carries | mark, (50 words each)
Pan-B (10 marks): Part B is compulsory and contains five questions, taking at least
one questicn from cach unit. Candidste is required to attempd all 5 questions. Each
question carries 2 marks. {100 words each)
Part-C (30 mearks): f questions wifl be set tking 2 from eagh unit, Candidste i recul
regui
o aftempt 3 questions, taking | from each snit, Each guestion camies 10 marks. | ln'!‘
wards each)
UNIT1
l.  Computer applications in Zoological shady
i)  Fundamentals of computer
b} Elementsry iden of operating system
gl Software used in bio medical scienoes (image amalysis and system automation)

Max, Marks: 50
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3 puawp

=
-
=

kS

T

b=

10,

Imraduction to Biostetistics

Definition, Objoctives and skgnificance of Blostatistics

Imgartant terminology and Statistical symbals

Seope & Applicstions of Biosatistics

Graphical and tabular presentution of data - bar diagrams, histograms,
frequency potygons, pie diagrams and line diagrams

M emsures of Veriability
Me=nn devintion

Standand deviation
Coavelation and Regression

#pﬂuuwﬁ
Lizes of
Statlstics of dispersion. cocfficient of variston

UNIT In

- B R R

1]

Probabiliy distribstion (Binomia, Poisson and narmal)
Standard emos. Confldence limits

Tests of Significance
Significance of difference in means

Hpadent’s 1-best

et

Chi-square test

Testing goodness of Fit

Applications of Chi-square test

Yate's oMreciion

. Analysis of Variance

Ome-way chassification
Twao-way classifbcation

Saggested Reoding Materials:

Allsn Bluman Elementary Statistics: A Brief Viersion {Sth Edition :
Dobnshansky, Th, FJ Alaya, GL.Stebbines & 1M "-!"Il.ﬂ'l.!i.nﬂ‘-,fﬂﬂl:hu
Origin of Species. Surjeel Publication, Delhi
Emsg.-:hp:dla of Evolation Vol 1 and Vel 11- By Mark Fagel. U-.:.Em'd _
Fubryamma, Evelutionary Bintagy D.J. Suinuaner Associates, [N F‘ul:-]
Gireen, BLH. Sampling design anid aeatistical methods for environmen
Mologists, John Wilsy & Sons, New York. )
Hart, DL A Primer of Population CGenetics. . Suinuaer Assaciate, Ine.
fha AP, Genes and Evolution joha Publication, Mew Delhi -
Ehig, M. Species Evolution- The role of chromosomsal change. CCarmbri
Wiamsachetis,
Merrad, 1.0 Holt, Rinchart and Winston, Inc.Evolution and Genethes
Murray, 1.10. Mathematical biology. Spinger-Vering. Berlin.
Pahlishers, _
Rashmi Sisodda, Evolution and population genetics, Paragon, Intemats
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Semith,J.M.Evelutionary Genetics. Owford University Press, New York.
Soedscor, H W, and WG Cocharen, Statistical methads. Aflinted East-West
;umk:i Hew Delhi (Indisn ed ),

R. R. and Rolf F. ). Blometry : Freeman, San Francizon,
Enst-West Press, New Delhi. oy
Strickberger, Evatutlon bW Jonss and Bartett Publishers, Boston London
Sunderland. Univeraity Press, Camb

Paper- 10 : Practicals

Fracticils

Hul:;.lht Biology & Blotechnology
! e st e
" :ﬂ-ﬂm chromosomes in the slivery gland of Chironomus larve

; "|I'i'l:l1-:f‘h

L] suprnvital staiping (with Meutral red
mﬂ:urﬂ:wﬂhufmin::utuw I.un:r;.; mﬂlﬂ
ﬁmumw.munmmwmmm
mmmmnﬂaﬁwhmm
Observation of cellular organization of testes of Cockroach and
qmwﬁmm,mmmmwﬂw

*  Chromosome coums i E ;
i in cells of the testis of an insect pest/ bone marmow
#  Preparations and staining of Barr bodies,
*  Immunoassys RLA, ELISA
3D3 PAGE of soluble proteins and determination of milecalar weight,

Genethes & Binlogical Techniques

LI A B R I O T T T

Culture endl identiffcation of make and female Dvazophila.
ldentification of witd and mutant forms of Dresnphila
Mono- and Dikybrid inberitance in Drosophila.

Simpie problems based on Mendalism te be dome by the students.
Identification of blood groups in man,

Demonstration of sex chromaiin,

Demonstration of different types of Micrascopes

Demonstratton of different tvpes of Spectrophotometers

Uemonstration of Chromatographic equipment

]:'Izrru:uruu*&l-lun of Electraphoresis equipment.

Exercise based on DNA fagerprinting, DMNA sequencing.

Lhruur..clmmc preparations from rat bane marrow and polviene chromesomes
Handling of Drosophila, Dresaphila genetic crosses, Indwction of mutation «
i Drosophdla by

P-M mutngenesis.

Karyatyping








































































