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(Abstract)

lV.Sc. Zoology ( (Structure, Physiology, Development and Classification of Animals) programme -

Scheme, Syllabus, Model Question Paper and Pattern of Question Papers ( First & Second

semester only) under Choice Based Credit and Semester System (in Outcome Based Education

System-OBE) in Affiliated Colleges -lmplemented with effect I(om 2023 Admission - Approved -

Orders issued.

ACADEMIC C SECTION

ACAD C/ACAD C512295212O23 Dated: 06.11.2023

Read:-1. U.O No. Acad C21429120I7 Dated 08.09.2020.

2. U. O No. Acad CL|2L24612019 Dated 07 .12.2020.

3. U.O. No. AcadlCll2\24612019 Dated 16.02.2023.

4. U.O. No. Acadlcu21246t2019 Dated 20.04.2023.

5. Minutes of the meeting of the CSMC & Conveners of Adhoc conlmittee held on

15.06.2023

6. Orders of the Vice Chancellor in the file No. Acad C7l2I246l2Ofg Daled
05.08.2023.

7. U.O. No. AcadlCU2I246l2019 Dared 09.08.2023.

8. The I\4inutes of the meeting of the Ad hoc Committee for Zoology (pG) held on

29.09.2023.

9. Syllabus of M.Sc. Zoology ( Structure, Physiology, Development and Classification

of animals) programme (First and Second Semesteo submitted by the Convener, Ad

hoc Committee for Zoology (pG) vide e-mail dated 29.LO.2023

ORDER

1. A curriculum syllabus Monitoring committee comprising the members of syndrcate was
constituted for the Syllabus revision of UG & PG Programmes in Atfiiiated Colleges, vjde paper read
(L) above and as per the recommendation of this Committee in its meeting held on 20.7L.202O,
constitute a sub Committee to prepare the Regulation for PG programmes in Affiliated Colleges
vrde paper read (2) above.

2. As the reconstitution of Board of Studies of the University is under the consideration of the
Hon'ble chancellor, and considering the exigency of the matter, Ad hoc committees were
constituted vide paper read (3) above and it has been modified vide paper read (4) abovt., to revise
the Curriculum and Syllabus of PG Programmes in Affiliated Colleges w.e.l 2023- 24 academic
year,.

3. The combined meeting of the Curriculum Syllabus Monitoring Committee & Conveners of Ad hoc
committee held on 15.06.2023 at syndicate room discussed in detail the draft Regulation, prepared
by the curriculum syllabus Monitoring committee, for the pG programmes under choice Based
Credit and Semester Systern to be implemented in Affiliated Colleges w.e.t 2Oz3 admission and
proposed the different phases of Syllabus revision process such as subject wise workshop, vide the
paper read (5) above.

4. The revised Regulations for Post Graduate Programmes under Choice Based Credit and
semester system (ln oBE- out come Based Education system) was approved by the vice
chancellor on 05.08.2023 and implemented w.e.f 2023 Admission vide paper read (7) above.



5. Subsequently, as per the paper read (8) above, the Ad hoc Committee for Zoology (PG) finalized

the Scheme, Syllabus, Model Question Paper and Pattern of Question Papers of New generation

programme, M.Sc. Zoology (Structure, Physiology, Development and Classification of Animals)

programme (First and Second Semester) to be implemented with effect from 2023 Admission .

6. As per the paper read (9) above, the Convener, Ad hoc Committee for Zoology (PG) submitted

the finalized copy of Scheme, Syllabus, Model Question Paper and Pattern of Question Papers of

M.Sc. Zoology (Structure, Physiology, Development and Classification of Animals) programme

(First and Second Semesleo for implementation with effect from 2023 Admission.

7. The Vice Chancellor after considering the matter in detail and in exercise of the powers of the

Academic Council conferred under section 11(1) Chapter lll of Kannur University Act, 1996 and all

other enabling provisions read together with accorded sanction to implement the Scheme,

Syrrabus, Model Question Paper and Pattem of Question Papers of M.Sc.Zoology
(Structure, Physiology, Development and Classification of Animals) progmmme (First and

Second Semester) under choice Based credit and semester sysfem (in oBE- outcome
Based Education SystemJ in Affiliated Colleges under the University with effect from 2023

Admission, subject to report to the Academic Council.
8. The Scheme, Syllabus, Model Question Papers and Pattern of Question Papers of

lV.Sc. Zoology (Structure, Physiology, Development and Classification of Animals) programme

(First and Second Semester) under Choice Based Credit and Semester System (in OBE- Outcome

Based Education System) in Affiliated Colleges under the University with etfect lrom 2023

Admission is uploaded in the University website.

L Orders are issued accordingly.
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PREFACE

Outcome Based Education is a learner centered approach tlut stresses defining clear
and measurable leaming outcomes and line up teaching and assessment methods to achieve
those outcomes. The purpose of an OBE syllabus is to provide a structured frame wort for
designing and delivering instructions that focuses on desired learning outcomes. While clearly
afticulating the expected knowledge, skilts, and competencies that students sl.rould acquire, the
syllabus guides teachers in dcveloping meaningful leaming experiences that lead to assessable

results. It confirms that education is determined, relevant, and student centric. OBE integrates
clear and assessable norms for assessing student leaming outcolnes. This pcnnits for rnore
precise alrd consistent evaluation of students' achievements. While focusing on the outcomes,
teachers can better identifo areas of strengths and weaknesses, provide targeted feedback, and
ir.nplernent necessary involvemer.rts to irnprove learning outcomes. OBE confimrs that the
knowledge and skills acquired by students line up with the demands and expectations of the
job market or specific industries. This syllabus encompasses a wide range oftopics that will
expand students' knowledge and appreciation for the Animal life. Throughout the study of
Zoology, they will have the opporruniry to engage in hands-on laboratory work, field
obselations, and research projects. These practical experiences will enhance the
understanding oftheoretical concepts and develop essential scientific skills. Zoology offers an
exceptional perspective on the living world and provides a foundation for various careers,
including Animal rcsearch, Envirorunental conseruation, Agriculturo, Veterinary science,
Education, Public health and Pharmaceuticals, among othels. Through studying Zoology,
students will not only develop a deeper understanding of animal life but also gain insights into
the intricate mechanisms that sustain life on our planet. As per the regulations of Kamur
University Credit Based Semestel System (KUCBSS-PG-2023) the comrnittee has revised the
M Sc. ZOOLOGY (Structure, Physiology, Development and Classification of animals)
curiculum for affiliated colleges focusing on the outcome based education approach. We
acknowledge that the collective etTorts and expertise of professionals were instrumental in
shaping the syllabus and making it comprehensive, relevant. and impactful. We are sincerely
grateful for their valuable inputs, which wiil undoubtedly eru-ich the educational experience for
our students.

Dr. Jijijoseph V.

Convener 1Ad hoc Corrrmittee.l
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Members:

Dr. Mahcsl.rkumar Madathil

Dr. Jayakishnan T. V.

Dr. Venugopalan Nambiar M.

Dr. Prasad B. O.

Dr. Siby Philip

Mr. Raghur,athan P. P.

Ms. Manjula K. T,
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SCHEME AND CREDIT DISTRIBUTION CHART OF COURSES tN THE M Sc. ZOOLOGY (Structure, physiology,
Development and Classification of animals PROGRAMME

4

l\larksSemes(er Titlc ofCourse

Irternal lirterral Total

Credits I Irs/U k

MSZNGOICOJ Biochenis!y t5 60 15

MSZNCOIC02 BioplNsics & Biostatistics 75 I -1

MSZNGOIC03 Cell Biology & Genetics t5 .l

MSZNCO ICO4 Systematics. Evolulionary Biolosy & Beha\ioural ScicDce t5 60 75

MSZNGOIC05 Bioch.mistlv. Physiologv. Endocdnolo!ry and lmnrunolosv,
Il'artical

3

MSINCOICCI6 Cell Biology. Ge etics. Moleculir Bioloqv. Bioinfornratics and
Birphlsics Plactlcal

MSZNCO ICOT l

l otal Credits For semcstcr I 60 llu 100 l6 25

li 60 75 I

l5 60 7i 4 .l

60 lr .+ l

15

l_5 60

Li 75 l

1i ('() 75 3 l

Biochemistr",,. Ph),siology- Endocrinol.rgv and Immunologv -

Cell tsiololy. aicnetics. Molccuhr Biolo!_\,. Bioirlbrrnarics and
Bi0phlsics - Pr.tclical

Sys!emalics, EvolutionaryBiology. Environmental Biology
Biostatistics and Behavioural Science - Practi€al

MSZNCOI&()2CO7

l l\4szNCn)tc0r

MSZNCO] &02CO5

MSZNCO]CO9

MSZN(IO]C I I

MSZ\CO]C II)

Animal Physiology & Endocrinology

Molecular Biolosy and Bioinlollnatics

Immunolog],

En\'ironmenel Biology

N,{SZNCO:C I2

I l0 .1.10 550 21 25

MSZNCO3CI.'] Delelopnrenral Biolo$ & Anirnal [thics l5 (0 75 4

MSZNGO3

o0l

Open Electi!e {Multi-Disciplinary) li

MSZNGO3 EO1 ll 75 l l

t5

75

Systematics. Evolutionary Biology. Environmental Biology
Biostatistics and Behayioural Scietlce - Practical

I

l5

60 15 4

MSZNGOI &02CO6 6L)

l5

Totul Crrdits For Sonreiter II

EIecti!e I
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MSZNCO] CI4 MicrobiolosT and Biotechnolog], - Practical

MSZN-Go3 Cl5 Histologyand De!clopmental Biology-Practical

\'ISZNGO]

E04

Electi\€ - Practical

MSZNCI).',r Clal Proicct hvith presenlation ) .{

'linrl arrdit\ For Semr\t.r lIl .15 1lto 225 t0 25

l NlSZNGO]C I I' M icrobiology & Biorechnolog), t5 75 .l .,1

l\'tszNC0l

E02

Llccti\.ll l5 htl 7i l

MSZNC04

E0:l

Elcctive lll 6(l l 4

Microbioloey and Biotechnolog). Pmctical r5 :1 3

MSZNGO]&04 CI5 Hisrolosy rnd Dc\,clopmental Bioloqy- Practical t5 6l) 75

MSZNC03&04

E{}1

Elective - Pracrical t5 60 75 .1

\t\Z\Go r&1)-ta t/) TJ 60 75 .1 {

t0 t5

I\ISZNCO{C I9 Personal Collcction and field study repon l0 I

Tolsl Crcdit! For \enlestcr IY 5 .160 575 21 1S

Tolal llarks & Crcdits for Serresrcr's I. II. III :rnd IY -:130 lJ!0 t6s0 lt0

Master of Science in ZOOLOGY (Structure,
Physiology, Development and Classification of

animals)
The airlr of lhe N'ISc Zoologl cottrse is to ploride studeltts u'ith a cornpre'hensirc

ttt.tdct'statrding ol-Zoolosv. dcvclop thcir lcsealch and pluctical skills. antl pleparc rlrcnr lbr
prolcssional caleers in thc ljeld ol zoologl' or tirrthel acadcrlic pursLlts.

Objcctives:

l. Advanced Knowledge in Zoology: To provide students with in-depth knowledge and
understanding ofvarious basic aspects Zoology. This includes Animal physiology, taxonomy,

5

60

MSZNG0S&04 Cl4

.,t

-l

Project (with pres€ntation)

N'STNGO.ICIS
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ecology, genetics. biochemistry, Biotechnology, Immunology. Developn,ental biology and

other specialized areas within Zoology.

2. Research Skills: To equip students with the skills required to conduct independent research

in the field of Zootogy. Students arc trained in research methodologies. experit.nental design.

data arralysis, scientific instruments, and scientific rvriting.

3. Specialization: To gain expertise in their chosen area oi specialization. This n.ray include

studying specific animal grt.rups/ interactions (e.g., parasites and insects).

4. Practical Skills: To develop practical skills in collection. preselvalion. rnicloscopic
techniques, tissue culrure. molecular biology techniques, and other essential laboratory and

field ski11s. Students are engaged in Iaboratory wort, fieldwork, and animal identification
cxercises.

5. Critical Thinking and Problem Solving: To foster scientific mindset, critical thinking and

problem-solving abilities arnong students. This involves analyzing and interpreting scientific
data, evaluating research findings, and developing innovalive solutions to zoological problerns.

7. Professional Development: To prepare students for careers in research, academia, industry,

conservation organizations, or other related fields. This may involve workshops on scientific
ethics, career guidance, and opportunities for net$/orking with prof'essionals in the tleld.

6

6. Communication and Presentation Skills: To develop the ability to comnlrnicate scientific
infolrnation clearly and eflectir,ely to both scientific and non-scientillc audiences. Students are

encouraged to presen( their research lindings through scientillc presentations, seminars, and

scientific rvriting.
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I't Semester
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MSZNG0IC0l: BIOCHEI\IISTRY (72 hours, 4 Credits)

COI: To understand and opltly the role of bio-molecules in living systems and chemistry of

biomolecules (Carbohydrates, protcins, lipid and nucleic acids). To unclerstattd thc ncchanism and

pathways of synthesis and degradalion ofbio-molccules.

CO2: Students will be able to explain the role of enzymes in biological system and understand the

mechanism of enzyme action

CO3: Students will be able to explain the then'todynamic principles and appreciate their role in life

processes

CO3: Uderstand ar'd apply the knowledge gained about nutrition ard metabolism in daily life.

Module I

Part 1 (8 hours)

l. Water and polarity

l. [ . Solvent properties of waler.

2. Chemical bonds:

2.I . Covalent bonds, ionic bonds, salt bridgcs, ion-dipole interactions, Van der Waals

interactions (dipole-dipole, dipole-rnduced dipole. induced dipole-induced dipole),

hydrophobic interactions, hydrogen bonds.

3. Acids, bases and pH

3.1. Titration curves; Buffers (note: opplication level problems lo be covered).

,1. Life and thermodynamics

4. I . Energy changes in living cells, spontaneity in biochemical reactions, concept of free

energy, enthalpy and cntropy.

5. Colligative properties.

Part 2: (10 hours)

6. Structure of Biomolecules

6.1 . Composition. stlxcfure and ftlnctio:.r of carbol.rydrates and lipids in detail.

6.2. Composition, structurc and flrnction ofProteins

8
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6.3. Confonnation ofproteins (Ramachandlan plot, secondary stlucture, domains, motif and

folds).

6.4. Composition, structure and function of nucleic acids

6.5. Confonnation of nucleic acids (helix (A,B,Z), I-RNA, micro-RNA).

6.6. Stability ofproteins and nuclcic acids.

6.7. Protein folding and molecular chaperones.

Module 2

Part I (10 hours)

7. Enrymes and Catalysis

7. I . Principles ofcatalysis, activation energy and reaction equilibrium, macromolecular

crowding effects, specifi city

7.2. Classification of enzymes,

7.3.Enzyme kinetics - Michaelis-Menten Kinetics, Lineweawer - Burk Plots, multisubstrate

reactions, enzyme inhibition.

7.4.Enzyme catalysis - organic reactions and transition state, transition state stabilization,

catalytic mechanisms (proximity, acid-base catalysis, covalent catalysis, electrostatic

effects),

7.5. Detailed mechanisms ofenzyme catalysis of chymotrypsin and alcohol dehydrogenase,

roles of amino-acids and cofactors in catalysis,

7.6. Effect oftemperature and pH on catalysis.

7 .7.Enryme regtlation - genetic control, covalent modification, allosteric regulations,

compartmentalization.

7.8. Enzyme Inhibition

7.9.Isozymes.

8. Coenz-ymes and vitamins

8. l. Co-enzyme classifi cation

8.2. ATP and other nucleotide co-substrates

8.3.NAD, NADP, FAD. FMN

8.4. Coenzyme A, Acyl Canier Prorein

8.5. Thiamine diphosphate

8.6. Pyridoxal Phosphate

8.7. Vitamin C

8.8. Biotin

8.9. Terahydrofolate

8. 10. Cobalamin

8.1 l. Lipoamide

9
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8. 12.

8.13.

8.14.

Lipid vitamins

Ubiquinone

Cytochromes.

Part 2 (8 hours)

9. Metabolism

9.1. Introduction to metabolism

9.2. Major pathways in cells

9.3. Compartrnentation and interorgan metabolism

9.4. Free energy change and metabolism

9.5. Role of ATP in metabolism

9.6.Role ofco-enzymes in conserving energy from biologic oxidations

9.7. Mention experimental methods to study metabolism.

10. Metabolism of Carbohydrates

10.1. Glycolysis

10.2. Gluconeogenesis

10.3. Glycogenesis

10.4. Glycogenolysis

10.5. Pentose-phosphatepathway

10.6. Metabolism of fructose

10.7. Storage and regulation ofcarbohydrate melabolism

Module 3

Part I (8 hou rs)

I I . Metabolism of Lipids

I I .l . Lipid transport and storage

I I .2. Role of chylomicrons, VLDL, LDL, HDL

I I .3. Catabolism of lipids: oxidation of saturated (even number chained) fatty acids, energy

yield from oxidation of fatty acids

I 1.4. Oxidation ofunsaturated fatty acids and odd-carbon fatry acids, ketone bodies

I1.5. Biosynthesis of fatty acids

I 1.6. Syndrcsis ofacylglycerols - synthesis of triacyl glycerol, phosphatidyl ethanolamille

(in bacteria and eukaryotes), interconversion ofphosphatidylethanolamine and

phosphatidylserine

I1.7. Biosynthcsis of sph ingosinc

I 1.8. Cholesterol biosynthesis, Transport and excretion

I 2. Amino-acid metabolism:

10
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l2.l . Role of glutamine synthase in anrmonia fixation

lr2.2. Essential and non-essential amino acids.

12.3. Biosynthesis of non-essential amino acids:

12.3.1. Transarnination (with structural details ofpathways) - transamination of
glutamate, aspartatc and alanine, role ofPyridoxal phosphate

12.3.2. Biosynthesis ofserine and conversion ofserine to glycine (rvidr structural

details), role of tetrahydrofolate.

12.3.3. Role ofessential amino-acids in synthcsis oftyrosine and cysteinc.

biosynthesis of proline from glutamate.

I3. Catabolism of amino acids and the rclationship between anrino acid metabolism and the citric

acid cycle - glucogenic and ketogenic amino acids.

13.1. Role of glutamate dehydrogenase and transdeamination,

13.2. Role ofanrino-acid oxidases (eg: oxidative dearnination of glutarnate) and catalases,

13.3. Role ofglutantinase and asparaginase.

13.4. Urea cycle.

I 3.5. Protein tumover and the ubiquitin-proteasome system.

Part 2: (10 hours)

14. Metabolism of nucleotides

14.1. Purine biosynthesis and catabolism.

14.2. Salvigereactions

14.3. Pyrimidine biosynthesis and catabolism

14.4. Conversion ofribonucleic acid to deoxyribonucleic acid, conversion ofUTp to dTTp.

15. Krebs cycle

15.1. Fate of pyruvic acid

15.2. The citric acid cycle and its regulatiolt

15.3. Energetics ofcitric acid cycle

15.4. Role of vitamins in citric acid cycle

15.5. Relation with gluconeogenesis, ransamination anddeatnination

l5-6. Role in fatty acid synthesis

15.7. Glyoxylate cycle

15.8. Routes ofentry ofmetabolites into citric acid cycle

I 5.9. Metabolisrn of volatile fatty acids in ruminants

Module 4

Part 1 (10 hours)

16. Energl, changes in mctabolisnr

11
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16.1. Standard states of free energy changes

16.2. Modified standard state for biochemical applications

16.3. Nature of metabolism, role of oxidation and reduction in metabolism

l6-4- Coenzymes in biologically important oxidation-reduction reactions

16.4.1. Coupling ofuse and production ofenergy

16.5. Coenzyme A in activation of metabolic pathways

17. Electron transport chain

l7 .1. Entry of electrons into the cycle via complex I and complex II

17.2. Q-cycle

17.3. Electrontransportinhibitors

l7 .4. Oxidative phosphorylation, Chemiosmotic theory, ATP synthesis

17.5. Control ofoxidative phosphorylation, Coupled reaction, uncoupled electron transport

17.6. Reactive oxygen species and oxygen toxicity, antioxidants, group transfer

17 .7. Biological energy transducers.

18. Photosynthesis

18.1. Chlorophyll and chloroplast

18.2. Light reactions:

18.2.1. Photosystem II and water oxidation

18.2.2. Photosystem I and NADPH synthesis

18.2.3. Photophosphorylation

18.3. Lightindependentreactions:

18.3.1. Calvin cycle,

18.3.2. Photorespiration.

18.4. Altematives to C3 metabolisrn,

18.5. Regulation ofphotosynthesis.

Part 2 (8 hours)

19. Biochemistry and nutrition

| 9.1 . Dietary fuels - macronutrients (Carbohydrates. Proteins and Lipids)

19.2. Amount ofenergy absorbed front metabolism ofa gram ofeach typc of

nracronutrient, ethanol in context of diet,

19.3. Fuel stores - average amount ofstored maclonutrients

19.4. Type of storage molecules

I9.5. Daily energy expendirure (DEE),

19.6. BMR and RMR

19.7. Factors alTecting BMR

I 9.8. Estimation of BMR lrough estimate and M iffl in-St. Jeor methods)

1,2
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19.9. Role of BMR, RMR

I 9.10. Physical activity and diet-induced thermogenesis (DIT) in DEE

l9.l I . Fuel requirements, calculation of energy requfuernents

19.12. Fat-free rnass

l9.l-1. lndirect calorimetry and respiratory quotient

I 9.14. Weight gain and weight loss

19.15. Recommended dietary allowances of carbohydratcs, essential fatty acids, essential

amino acids, vitamins and minerals, lnention dietary guidelines, xenobiotics in diet and

reconrmendations.

19.16. Metabolic diseases

19.16.1. Ketosis

19.16.2. Acidosis

19.16.3. Alkalosis

19.16.4. Protein and vitamin deticiency diseases

19.16.5. Mineral deficiency and diseases

Tertbooks:

Modulc I, Energy changes in metaholism:

l. Campbell. M. K.. Farrell. S. O.. & McDougal, O. M. (2016). .B iochemisr4,. Ccngage

Lcaming.

Metabolism and pathways:

2. N,lurray, K.. Rodrvell. V.. Bender. D., Botham, K. N.I.. Weil. P. A., & Kennelly. P. J. (1009).

Harper's illustrated lriochemistry. 28. Citeseer,lerr, ]br*. Linited Stutas.

EnzYnre and catalysis, Photos) nthesis:

3. McKee, T., & McKee..I. (201I). Biochentistn:: The ntolecular basis of liJe. -ilh. Nerv York:

Oxlord Urrir ersity Press.

Biochemistry and Nutrition :

4. Liebenrran. M., & Marks. A. D. (2009). llarks'hqsic medicttl biothemistn'.. a Lliniatl

upprouch. Lippincott Willianrs & Witkins.

Co-enzvmes and vitamins:

5. Homon, H. R., Moran. L. A., Scrirngeour', K. G., Perry, M. D., & Rattrr, J. D. (2006)

Principles of biochernisrry. ln Princiltles el bbchentisn-.l, (pp. 852-852).

Referenccs:

13
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l. Voet. J. G., Voet. D., Pratt. C. W. (2018). Voet's Plinciples of Biocherristry. Singapore:

Wiley.

2. Cox, M., Nelson. D. L. (2017). Lehninger Print'iples of Biochentistrl: Intcmational Edition.

United Kingdom: Macrlillan Leaming.

3. Pmtt, C. W., Conrely, K. (2015). E.s.:ential Biochemistt,. Unitcd States: Wiley.

.1. Berg. J. M.. Gatto. G. J.. Stryer, L.. Tymoczko. J. L. (2015). Biochenistr,,,. United States: W

H. Freetnan.
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MSZNGOIC02: Biophvsics and Biostatistics
(Theory -72 hrs, Credits -4)

Biophysics (36 hrs)

CO I Understand the principle ofmicroscopy and the types ofmicroscopy

CO 2 Deals wirh the knowledge ofdifferent types of chromatographic techniques.

CO 3 Explore the principle and applications of various spectroscopic techniques such as UV- Vis,

Fluorescence, ESR, NMR and mass spectrometry.

CO 4 Understands the principles and applications of electrophoresis

CO 5 Acquire the concepts of radioactivity, properties ofisotopes used in biology, biological effects of
radiations and use ofdifferent rypes ofdeteclion counters

CO 6 Acquaint the instrumental principle and concepts of electlophysiological techniques.

MODULE 1

l.Microscopy:(6 hours)

Principle and Biological Applications only

l.l Conlbcal microscopy

1.2 Dark field electron Microscopy

1.3 High voltage Electron Microscopy

1.4 NMR Microscopy

1.5 Flow cytometry

2. Elcctrophoresis: (4 hrs)

2. I Electrophoretic nrobility

2.2Factors alfecting electrophoretic mobility

2.3 Disc clectrophorcsis

2.4 PAGE

2.5 Two dinrensional PAGE

2.6 H ighvoltage Electlopholesis

2.7 PLr lsed lield electrophoresis

15
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3. Chromatography (4 Hrs)

3. I Adsorption Cluomatography

3.2 Partition and Ion exchange

3.3 Colurur chrornatography

3.4 Thin- layer chromatography

3.5 Gcl-filtration

3.6 HPLC

4. Centrifugation (4 Hrs)

4.1 Definition of centrifugation

4.2 Application of ccntrilugation

4.3 Basic plinciples of sedimentation

4.4 Density Gradient centrifugation

4.5 Dilferential centrifugation

4.6 Ultra cer.rtrifugation

NIODLiLL,2

4. Spectroscopy (6hours)

Principle and Biological Applications only

4. 1 Electromagnetic radiations

4.2 Infrared spectroscopy

4.3 Ultraviolet-Visible spectroscopy

4.4 Mass spectroscopy

4.5 Raman spectroscopy

4.6 Fluorescence spectroscopy

4.7 ORD and CD

4.8 NMR

4.9 ESR

4. l0 Surface plasma resonance

5. Radiation Biology: (4 hours)

5.1 Radioactiviry

5.2 Different types ionizing radiations and their sources

5.3 Radiation Detectors

5.4 GM Counter

5.5 Solid and Liquid Scintillation Counter
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5.6 Gama countel

5.7 X ray - Biological applications

5.tl X ray crystallography

6, Biophysics of vision: (4 hrs)

6. I Optical properties of Eye

6.5 Light perception in retina

7. Bioacoustics: (4 hrs)

7. I Physical aspects of sound tmnsmission in the ear

7.2 Physical Basis of Hearing

7.3 Echocardiography

7.4 Doppler ultra sonography

7.5 Lithotripsy

7.6 Echolocation

8 Electrophysiological methods (4hrs)

8.1 Single neuron recording

8.2 Patch-clamp recording

8.3 ECG

8.4 Brain activity recording

8.5 Lesron and stimularion ol'brain

8.6 Phannacological testing

8.7 PET, MRI, fMRI, CAT

Self Study

l. Image formalion in a microscope

2. Magnification

3. Resolving power

4. Paperchromatography

5. Cas chromatoglaphy

6. Paperelectrophoresis

7. Phase contmst Microscopy

8. Fluorescence Microscopy

9. Scanning Electron microscopy

10. Transmissiorr Electron Microscopy

77



18

BIOSTATISTICS ( 36 Hours, -{ Credits)

CO I Acquire knowledge to collect, organize and classily the data for relevant analyscs and

interpretation

CO 2 Develop skills in tabulation and graphical representation ofdata

CO 3 Understand the fundamental concepts with regard to descriptive and inf'erential biostatistics

CO 4 Select any inferential statistics for conducting hypothesis testing

CO 5 Make reliable decisions based on data, and formulate predictions

MODT]LE 3

1. Introduction (2 hrs)

1.1 Biostatistics: Definition,

1.2 Applications of biostatistics

I .3 Limitations of Statistics

2. Data (6 hrs)

2.1 Types of data

2.2 Methods of collection of data

2.2. I . Census method, sampling method

2.2.2. Advantages and disadvantages of census and sampling method

2.3. Sampling techniques

2.3.1 Random sampling - Simple Random Sampling, Stratified Random Sampling,

Systematic Random Sampling, Cluster San.rpling, Multistage Sampling

18
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2.3.2 Non Random sampling - Convenience sampling, Purposive sampling, Quota sampling

2.4 Classification of data

2.4.1 . Class intervals- exclusive and inclusive method

2.4.2. Frequency distribution

2.5. Rcpresentation of data

2.5.1. Graphic representation

2.5.2. Diagrarnmatic representation

2.6. Skewness and Kurtosis

3. Statistical Methods: Measures of central tendency and dispersion (problems to be

discussed) (6 hrs)

3.1. Arithmetic Mean, Median and Mode

3.2 Range, Inter Quartile range, Mean deviation, Standard deviation, Variance

4. Probability distributions (4 hours)

4. l. Basic concepts and definition:

4.2. Laws of probability

4.3. Probability distribution: -Binornial, Poisson and Normal

MODULE 4

5. Statistical inference (problems to be discussed) ( 8 Hours)

5. l. Difference between parametric and non-parametric statistics

5.2. Testing of statistical hypothesis

5.3. Errors in hypothesis testing

5.4. Confidence interval; levels ofsignilicance, Critical region, Two tailed and one tailed
tests

5.5. Standard error

5.6. Student's t-tcst

5.7. Chi-square test - Coodness offit

5.8. ANOVA- One -way, Two- way classification
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7. Correlation and Regression (problems to be discussed) (6 Hrs)

7. l. Types of correlation

7.2. Methods to measure correlation, Scatter diagram

7.2.1. Karl Pearson's coefficient of correlation

7.2.2. Speannan's correlation

7.3. Types of regression analysis

7.4. Regression equations

7.5. Difference between regression and correlation analysis

8. Statistical Software (4 Hrs)

8.1 Biostatistics platforms and software

8.2 What is R?

8.3 How R Differs from other Statistical software

8.4 Statistical applications of R

8.5 Language ofR

8.6 Requirernents for installation ofR

ILcfercnce books

Biophysics
l. Ackennan. E. (1962). Bi<tphysical Sciences, Prentice-Hall, Inc.

2. Ackerman, E.; Etlis, L. B. & Williarns, L. E. (1979). Biophysical Science. Prentice

hall of India, New Jersey. USA.
3. Arora, M. P. (2004). Biophl:sics. Himalaya Publishing House, Murnbai.

4. Casey, E. J. (1962). Biophwics- Concepts and Mechanisnts, East West Press Pvt. Ltd.,

Delhi.
5. Daniel, M. (1989). Bttsis biophysit's for biologists. Agro - Botanical publishers, India.
6. Das, D. (1991\. Bioph|si<s and Biophtsical Cherrrstry, Acadcmic Publishers. Calcutta.

7. Kanc, J. W. & Steinhein, M. M. (1978). Life Scienrc Pltsits, John Wilcy & Sons.

8. Narayanan, P. ( 1999). lntroductory Bioplrrsic.s. Nerv Age Publishing Co., Munrbai.
India.

9. Pattabhi, V. & Gauthanr, N. (2003). Biophysics. Narosa publishing House, Ncw
Delhi.

10. Roy. K. N. ( I 996). A te.rt book ttl Biopln.sicr-. Nerv Central Book Agency. Pvt. Ltd., Calcutta.

Biostatistics
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l. Agarwal, B. L. (2006). Basic Stalistirs.4 rd Edition, New Age Inteilatior.ral (P) Ltd.
Publishers, New Delhi.

2. Banerjee. P. K. (201 l). httt'oduction to BiostatistiT. S. Chand & Company Ltd.

3. Campell, R. C. (1989)- Staristic,s Jbr Biologrsts. 3 rd edition, Blackie and Son Publishcrs,

Bombay.

4. Crawley, M. J. (2012). The R Book. Wiley Publishers
5. Gupta, C. B. & Gupta V. (2002). St(ttisticol Methods. Vikas Publishing House, Ncw Delhi.
6. Gupta, S. P. (1996). Statistitul Metlntls. S. Chand & Sons Publishers. Ncw Delhi.
7. Gururnani, N. (2015). An futroductiotl to Biostatistics. MJP Publishers, Chennai.

8. Kan.rath, A.; Sreelatha, M. & Nalini, S. (2012). R Manual .fbr Health Scient.e
Researchers. Manipal University Press.
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MSZNG0IC03: CELL BIOLOGY AND GENETICS

(72Hrs and 4 Credits)

Col. Understand cell communication between and within the cells, and various pathways

invoh,ed in signal transduction

CO2. Develop theoretical undelstanding of laws of inheritance, location of genes on

chronrosomes and linkage mapping

C03. Acquire knowledge on proteins and understanding their folding and apply the knowledge

on path$,ays to diseases.

CO4. Understanding membrane modifications and various cell changes in ageing

CO5. Acquiring knowledge on cancer pathways, cell cycle, stem cells and their use.

PARTA-CELLBIOLOGY

(36 Hrs. and 4 credits)

Nlodule - I

Introduction to Cell Biology; briefly mention recent trends in cell biology (2hrs)

l.The Plasnra Nlcmbranc (6hrs)

I .l Strrcture and Functions and modifications.

I .2 Protein Soming and Vesicular Transport oveliew

L2.1 Nuclear transport,

1.2.2 Transport into the ER

22



I .2.3 Vesicular transport

I .2.4 Transport between the ER and Golgi

I .2.5 Sorting by the Golgi

1.2.6 Endocvtosis

2. Ageing. (6hrs)

2.1 Overall view ofageing and mechanisms.

2.1.1 Exogenous and endogenous stressors.

2. 1.2 Genomic instabilitv

2.1 .3 Telomere attrition

2. I .4 Epigenetic alterations

2. 1.5 Loss ofProtcostasis

2.I .6 Deregulated nutricnt sensing

2.1 .7 Mitochondrial dystunctions

2.2 Cellular senescence

2.3 Stem cell exhaustion and altered inter cellular cornmunication

2.4 Lysosome's role in diseases and ageing

\ Iorlu lc - I I

3. ECN{ and Cell Adhesion. (lOhrs)

3.1 ECM and its utoleculcs-collagens, elastin fibroncctins and laminin, otl.rer microfibrillar

proteins

3.2 Cell adhesion molecules-integrins, selcctins, imrnunoglobulin superfamily, cadherins and

CD44

3.3 Cell signatling
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3.3.1 G-protein coupled receptor signalling

3.3.2 Enzyme linked receptors pathway

3.3.3 Ras signalling pathway

.1. Cell Cycle and Types of Cell death. (l2hrs)

4.1 Cell cycle and its regulations

4.2 Cancer and its pathways-Hippo, Myc, Notch Nrt2, PI3k

4.3 Stem cells-types, significance

4.4 Apoptosis (type I) and its regulations

4.5 Autophagy (rype II) and its importance in developrnent

4.6 Necrosis (rype III) and its regulation

4.7 Entosis definition and significance

4.8 Mention othcr types of cell degradation - necroptosis, pyroptosis ferroptosis, Netotic cell

death and Parthanatos

PART B _ GENETICS

(36Hrs)

COl. Acquire knowledge on the historical review and basics on mendelian and post mendelian

works.

CO2. Develop understanding on different aspects of microbial and Eukaryotic genetics,

genetics of development, evolutionary genetics, and biochemical genetics.

Nlodulc: -l

1. History and Trends in Genetics. (lHrs)

l.l In lpr )r1a nt blanches ol'gcnctics

2. Classical genetics (4Hrs)

2. I Mendelian and post nrendelian genetics

1.1 Linkagc'and ch ronrostrrne rrrappirrg
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3. Quantitative genetics (6Hrs)

3.1 Polygenic inheritance heritability and its measurements

3.2 QTL rnapping

4. Mutations (Self study)

4.1 Types of mutations, causes

4.1.1 Deletions lethal conditional, biochemical, loss of function, gain of function, germinal

and somatic mutants, insertionaI mutagenesis and mutagens.

4.1 .2 Ploidy changes and structural changes in chromosomes

5. Microbial and human genetics (l0Hrs)

5.l. I Recombination- Gcneral

5.1.2 Nonhomologousrecombination

5.1.3 Site-specific recombination

5.1.4 Replicative recombination

5.2 Genetics of Prokaryotes

5.2.1 Transformation

5.2.2 Transduction

5.2.3 Conjugation

5.2.4 Sexduction

5.2.5 Mapping of genes by intemrpted mating method

5.2.6 Genetics of viruses-structure, replication and genetic changes of PhiXlT4 and Ml3
5.3 Transposable elements in Prokaryotes and Eukaryotes

5.3.1 Human-Alu&LINEs.

5.3.2 Transposones-Yeast-Ty

5.3.3 DrosophilaTransposons

5.3.4 Controlling elements in Maize

5.3.5 ProkaryotesJS elements

5.4 Methods of Analysis

5.4.1 PedigreeAnalysis

5.4.2 Lod score lor linkage testing

5.4.3 Karyotyping and genetic diseases

N{odule:4

6 Cancer Genetics (7Hrs)

6.1 Oncogenes genetics ofHER 2 and Ras family
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6.2 Tumour Suppressor genes- RB and P53

6.3 Pathways to cancer-Erb Family

6.4 P53-rnediated pathway

6.5 GSK signalling pathways

6.6 Inheritance ofcancer- cause and examples-inherited RB, familial adenomatous polyposis

7 Epigenetics (6Hrs)

7.1 Epigenome-extemal modifications on DNA

7.1.1 Methylation

7 .l .2 Histone modification and ncRNA related gene silencing

7 .l .3 Briefly discuss Histone code

7. I .4 Briefly discuss the roles of Behaviour and environment on gene interactions

8 Evolutionary genetics (2Hrs)

8.1 Role of Genetic variations in evolution.

8.2 Palaeogenetics - contribution ofSvante piiiibo in reconstruction ofgenetic information of

extinct Neanderthal DNA and Denisova DNA. (Self Study)

Text Books:

Ktug. W. S.; Cummings. M. R., Spencer, C. A.; Palladino, M. A. & Killian, D. (2019).

Concepts of Genetit'.s. 12tl' edition. Pearson Publishers.

Benjamin, P. (2016). Genetics: A conceptual approach 6e edition. W. H. Freeman & Co,

Krebs, J. E.; Lewin, B.; Goldstein, E. S. & Kilpatrick, S. T. (2014). Let+in's Genes XI. Jones

& Bartlett Leaming.

Lodish, F. (2013). Molecular Cell Biologt 7't' edition. W.H. Freenran and Co., NY.

Reference books.

Klug, W. S.; Culr.rmings, M. R., Spencer, C. A.; Palladino, M. A. & Killian, D. (2019).

Concept.s of Genetit's. 1 lth edition. Pearson Publishers.

Hatwell, L.; Hood. L.; Goldberg, M.; Reynolds, A. E. & Silvcr, L. (2010). Gcnctics: Fronr

Cenes to Genornes 4'l'Edition. Mccraw-Hill Education.

Carlberg, C. & Molnar, F. (20.l9). Huntan Epigenetics-. How Scient'e l|/orks. Springer.

NY
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Snustad. [). P. & Simrrons. M. J. (201 l). Print.iples ol Genetics.6'r' cdition. Wiley.

Karp, G. (2009). Cell and Molecular Biologt: Concepts and experiments. 6th edition. John

Wiley & Sons Inc.

Alberts, B.; Johnson, A.; Lewis, J.; Raff, M.; Robens, K. & Walter, P. (2002). Moleculur

Biologlt of'the Cel/. 4'h cdition. Garland Science.

Krcbs, J. E.; Goldstein, E. S. & Kilpatrick, S. T. (2018). Lewin's Genes XIL Jones & Bartlett

Learning.

Wood, C. (2010). Molecular Conformations. Christopher Wood & Ventus Publishing ApS.

Barresi, M. J. F. & Gilbert, S. F. (2019). Deyelopntental Biologl prr, edition. Oxford,

University Press.

Online source

www. ncbi.nih.gov
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MSZNG0IC04: SYSTEMATICS, EVOLUTIONARY BIOLOGY

AND BEHAVIOURAL SCIENCE

(72 Hours,4 Credits)

A - SYSTEMATICS

(36 Hours)

CO I Understand the procedures of taxonomic collection, identification and description.

CO 2 Provide a thorough knowledge on rules and regulations to be followed in classification of animals

CO 3 Deliver information on newer trends in Systematics

CO 4 Understand the main ethics 1o be followed in taxonomic studies and publication

CO 5 Develop a comprehensive ur,derstanding of the practical methods of analyzing

morphological and molecular characters

CO 6 Develop a theoretical and practical understanding of the principles of Taxonomy and

Zoological Systematics

Co 7 Put to use the ICZN nomenclatural practices in Taxonomy

MODULE I
l. Introduction 2 hrs

1 .l . Definition and basic concepts

I .2. Systernatics and Taxonomy

I .3. Levels ofTaxonomy- alpha, beta and garnrna Taxonomy

1.4. Imporlance and applications of Taxonomy

2. Classification 3 hrs

2. I History of classification

2.2 Principles and Rules ofclassification

2.3. Functions of Classification
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2.4. Kinds of Classification- Phenetic, Cladistic, Evolutionary and Hierarchical.

3. Species Concepts 4 hrs

3.1 . Species concepts

3. 1.1. Typological concept

3. I .2. Nominalistic concept

3.1.3. Biological concapt

3. I .4. Evolutionary concept

3.2. Intraspecific Catcgories - Variety, Race, Cline, Subspecics.

4. Taxonomic characters 5 hrs

4.1 Different kinds of taxonomic characters Morphological, Anatornical, Embryological,

Ecological, Ethological, Cytological, Biochemical, Geographical and Molecular.

4.2 Functions of taxonomic characters.

4.3 Taxonomic characters and classification

4.4 Taxonomic characters and evolution

5. Taxonomic Procedure 6 hrs

5. l. Taxonomic collections- types of collections, value of collections

5.2. Curation- preservation ofcollection in field and laboratory

5.3. Recording of field data, storage ofcollection, labelling and catatoguing ofcollections 5.4.

Identifi cation- methods of identifi cation

5.4.1. Use of keys- kinds of keys, their merits and demerits

5. 5. Taxonomic descriptions: presentation of fi ndings

5.6. Kinds of taxonomic publications.

MODT]LE 2

6. Zoological Nomenclature 5 Hrs

6. I . History of Zoological Nomenclature

6.2. Intemational Code of Zoological Nomenclature

6.3. Nature of Scicntific narnes

6.4. Species and infraspecific names; Genus group taxa

6.5. Synony,nrs and Homonyurs

6.6. Law of Pliority

6.7 Type Method and kinds of Typcs.

7. Ethics in taxonomy 5 Hrs

7.1 Ethics related to collections

7.1 .l Credit

29



30

7.1 .2 Lending and borrowing of specimens

7. I .3 Loan of material

7.1 .4 Exchange of materials

7.1.5 Collaboration and co-operation with co-workers

7. I .6 Use of language

7.2. Ethics related to taxonomic publications

7.2.1 Authorship of taxonomic papers

7.2.2 Correspondence

7.2.3 Suppression of data

7.2.4 Undesirable features of taxonomic papers

7.3 Taxonomists and user communities

8. Newer trends in systematics 8 Hrs

8.1 Chemo and Sero Taxonomy

8.2 CytotaxonoFy

8.3 Nurnerical Taxonomy

8.4 Cladistics

8.5. Molecular Systematics

8.6 DNA bar coding Vs traditional Taxonomy

B - EVOLUTIONARY BIOLOGY

(18 hours)

Module 3

COI Understand the fundamentals and mechanism of Evolution

CO2 Analyse different scenarios in populations/species and conclude upon the mechanism of
evolution involved in shaping it.

Part I (10 Hours)

l. Introduction (2 Hours)

l. l.Defi nition of evolution

1 .2.Charles Darwin's Theory of Evolution

l.3.Evolutionary Synthesis

l.4.Evolution as a fact and theory.

2. Geological fundamentals (2 Hours)
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2.1 . Fossil Records

2.2.Hominin Fossil Records

2.3.Evolutionary Trends

2.4.Punctuated Equilibrium

2.5.Rates of Evolution

3. Biogeography (2 Hours)

3.l.Biogeographic evidence for evolution

3.2.Factors affecting geographic distribution

3.3.Phylogeography

3.4.Evoiution of geographical pattems of diversity

4. Speciation (2 Hours)

4. I .Modes of speciation

4.2.Allopatric, sympatric, parapatric and recombinational speciation.

5. Co-evolution (1 Hours)

5. l.Nature of co-evolution

5.2.Coevolution of enernies and victirns

6. Special topics in evolutionary biology (1 Hours)

6.l.Gradualism

6.2.Saltation

6.3-Evolution of novelty

6.4.Plrylogenetic conservation and Change

Part 2 (8 Hours)

7. Origin of genetic variation (2 Hours)

T.l.Mutations and its central role

7.2.Valiation

7 .2.1. Sources ofphenotypic variation

7.3.Hardy-Weinberg principle,
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7.4.Factors in evolution,

T.5.Inbreeding depression,

7.6. Variation among populations,

7.7.Gene flow.

8. Genetic Drift (2 Hours)

8. l.Definition and nature of genetic drift

8.2.Evolution by genetic drift

8.3.Effective population size

8.4.Founder effect

S.5.Neutral theory

8.6.Geneflow and Genetic Drift.

9. Natural Selection (2 Hours)

9.1 .Role of selection in adaptations

9.2.Models of selection

9.3.Fitness.

10. Genome and Evolution (2 Hours)

10.1. Origin ofnew genes

10.2. Evolution of multigene families

10.3. Gene and Genome duplication and its fate.

I 1. SeIf Study Topics:

11.1. History ofLife on Earth: Emergence oflife, Pre-catrbrian, paleozoic,

Mesozoic and Cenozoic eras

11.2. Ancient genome duplications in animal evolution

11.3. Pseudogenes

I I .4. Homologous and analogous characters and its importance in evolutionary
(phylogenetic inference)

11.5. Parts ofa phylogenetic tree
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C _ BEHAVIOURAL SCIENCE

(18 Hrs)

CO I Understand the knowledge ofethology and other schools ofstudies on animal
behaviour

CO 2 Devclop theoretical understanding ofneural basis ofbehaviour

CO 3 Develop conccptual understanding on the communication systems in animals

CO 4 Dernonstrate the role ofgencs and environment in dcveloping bchaviour

Module 4

l. Introduction (1 Hour)

I .1. Definition and concepts

1.2. Approaches and Methods in the study ofbehaviour.

2. Instinctive Behaviour ( 2 hours)

2. l.Instinctive behaviour

2.2. Fixed Action Pattem

2.3. Sign Stimuli and Releasers

2.4. Supemormal Stimuli.

3. Neural basis of behaviour ( 3 Hours)

3.l.Memory, co_qnition, sleep and arousal
3.1. Rellex and Cornplex Behaviour:

3.2.1 Latency; After discharge; Summatiorr; Wann up; Fatigue; Inhibition;
Feedback regulation

3.3.Biological clock
3.4.Orientation and Navigation in birds
3.5. Displacement Activities.

.1. Biological Communication ( 3 Hours)

4. l.Nature and Functions
4.2. Forms of signals
4.3. Costs and benefits ofsignalling
4.4. Types of Communications- Chemical, Visual, Auditory, Tactile and EIectr.ical.

5. Reproductivc Behaviour ( -j Hours)

5. [.Evolution ol'sex and reproductive strategies
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5.2. Mating system

5.3.Counship

5.4.Sperm competition
5.5. Sexual selection

5.6. Parental investment and Reproductive success

5.7. Parental care.

6. Cenetics of Behaviour ( 3 Hours)

6. I .Relationship between genes and behaviour

6.2. Experimental methods demonstrating genetic basis of behaviour

6.3. Relationship between genes and environment in the control ofbehaviour.

7. Evolution of Behaviour ( 3 Hours)

7. I . Adapt iveness of behaviour

7.2.Cultural transmission of behaviour

7.3. Kin selection and inclusive fitness

7.4.Altruism

Rcferencc Books

Systernatics

l. Kapoor. V. C (2008). Thoorv and Practice of Animal Toxonont.l. Oxtord & IBH.

Pub[., Co., New Delhi.
2. Mayr, E. & Ashlock, P. D. (1991). Principles of St stcntatic' Zoolog-t'. McGraw-I{ill

Inc.. NY.
3. Mayr, E. (1972). Principlcs of'Svstentatit T-oology'. MC Craw Hill Inc.. NY.
4. Mayr. E.; Linsley. E. G.& Usinger. R. L. ( 1953). Mcthods and print'iplas qf

Systematic Zoolog,,. Mc Grarv Hill Book Company, Inc., New York.

5. Narendran, T. C. (2006). An introduc'tion to Taxononr.t', Zoological Survey oflndia,
Kolkata.

6. Simpson. G. G. (2012). Pt'inciples ol Animal Tasonom.t. Scientific Publishers India.

7. Verma, A. (2020). Principles of .Animul Ttt.ronontr, Narosa Publishing House

8. Williams, D. M. (2020). C'lodistics: A Guide to Biologital ClatsiJi t'otion . Cambridge

University Prcss.

9. Winston. J. E. ( 1999). Destribing spec ies: prLutitul la-rononic' Tttttcedurc ./itr
hi o I ogi s ts. Columbia University Press.

Bchavioural scicnce

I . Alcock. J. (2001 ). Aninru! hehat'ittttr' 7th Ed. Sinaue r Associates Inc. US.

2. Alcock, J. (2005). Anintul Bahuviour- 8'l' Ed. Sinauer Associates. lnc US.

3. tsolhuis, .1. .1.; Hogan, J. A. & Bateson. P. (1998). The dat.alttpmertt ol Attintul

B t' ltcrt' i ou r. A Reode r. Blackwell Publishers.
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4. Boulenger, E. G. (2003). An Introduction to aninrul behat,iour, Discovery Publishing

House. New Delhi.

5. Dugatkin, L. A. (2004\ Principles ofanintal behatiour.4'l'Ed., The University of
Chicago Press.

6. Goodenough, J.; McGuire, B. & Jakob, E. (2009). Perspectives on Aninnl behayiour
John Wiley and Sons, London.

7. Lehrer, N. P. ( 1998) Handbook of Ethological metltods. Cambridge Univ. Press.

8. Manning, A. ( 1972). An Introductiott to Animal Behaviour.2"d Ed., Edwald Arnold
Publ., London.

9. Manning, A. & Dawkins, M. S. (2012). .1tt Introductiort to Aninnl Behttviotu'. 6't' Ed.
Cambridge Univcrsity Press.

10. Postlethwait. J. H. & Hopson, J. L. (1995). The Nattu.e o/'/r/b. McCraw Hill.
ll. Sarkar, A. (2003). Development q/ Animal Behoviozrr, Discovcry Publishing House.

12. Slater, P. J. B. (1985). An Introduction ro Etholog,,. Cambridge Univ. Press. Lond.
13. Slater. P. J. B. (1999). Essentials o.f Aninrul Behat'iorrr. Carrrbridge Univ. Press.

14. Slater, P. J. B. & Halliday. T. (1994). Behot'iou.and Eyolution . Canrbridge Univ.
Press

Evolutionary Biology

Textbook

I . Futuyma, D. J. (2013). Evolution.3'd Ed. Sunderland, Massachuserts U.S.A, Sinauer
Associates, lnc. Publishers.

Reference books.

L Barton, N. H.; Briggs, D. E. G.: Eisen, J. A.; Goldstein. D. B. &patel, N. H. (2007).
Eyolutiott. Cold spring Harbor press, NY.

2. Freenran, S. & Herron. J. C. (2003). Evtlutionory Anahsrs 3.,r Ed. prentice Hall.
3. Hall, B. K. & Hallgrinrsson, B. (2000). Strikberger's Etolutiott. Jones and Bartleft

Learning, London.
4. Losos, J. B. (2017). The Princeton guidc to et,olution. princeton University press.

5. Srnith, J. M. ( 1988). Evolutionaryt Genatit..s.2,,d Ed. Oxford University press.
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II"d Semester

MSZNG02C08: Animal Pht'siology and Endocrinology
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(72 Hours,4 Credits)

CO I Value the different physiological systems in animals and apply physiological concepts and
principles at the basic and applied levels.

CO 2 Develop a comprehensive knowledge ofphysiological activities in invertebrates and vertebrates

and the role ofevolutionary processes in driving the organisation ofphysiological systems.

CO 3 Develop an understanding ofcellular physiology at different intemal cell environment.

Section A. Animal Physiology

MODULE.I (16 hour)

UNIT I: lntroduction to physiology (4 hour)

I .1. Homeostasis

1.2. Cellular and Organ level of body functioning

I .3. Functional systems of the body

UNIT II: Physiology of Impulse transmission (6 hour)

2.1. Role of ions in Mernbrane potential; Resting membrane potential and Action potential

2.2. Propagation of action potential

2.3. Neuromuscular junction

2.4. Synaptic transmission

2.5. Chemical transmitters

2.6 Molecular mechanism of Acetylcholine formation and its release

UNIT III: Muscle physiology (6 hour)

3.1 Muscle contraction

3.1.1. Molecular mechanism of muscle contraction and Contractile proteins in muscle.

3.2. Cardiac nruscle and Cardiac cvcle

MODULE.2 (20 hour)

UNIT IV: Respiration and Fluid circulation (8 hour)

4.1. Physical principles ofgas exchange
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4.2. Transport of respiratory gases

4.3. Regulation of respiration by Neural mechanism.

4.4. Circulating fluids in Animals

4.5. Blood clotting

4.5.1 Coagulants and Anticoagulants in animals

4.5.2 Blood clotting mechanism

4.6. Types ofhean in Invertebrates

UNIT V: Osmoregulation and Kidney. (8 hour)

5.1. Body fluid Compartments: ICF, ECF and its constituents

5.2. Urine formation

5.2.1 . Glomerular filtration and Determinants of GFR

5.2.2. hvta Glomerular Apparatus (JGA)

5.2.3. Tubular reabsorption and Tubular Secretion

5.2.4. Urine concentration and dilution tnechanisms.

5.3. Osmoreceptors: ADH feed back system

5.4. Diuretics and their mechanism of action.

UNIT VI: Thermoregulation (4 hour)

6. I . Heat production and Heat loss.

6.2. Regulation of body ternperature: Role of Hypotltalamus and Neuronal-Effector

mechanisms.

Section B. Endocrinology (36 hours)

MODULE.3 (18 hours)

UNIT I: Structure of hormones and its sl nthesis (6 hours)

Steroid hormones

Peptide hormones

Arnino acid derivatives

t.l.
t.2.
I .3.
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UNIT II: Hormone Receptors (5 hours)

2.1. Membrane bound receptors

2.1. Cytoplasmic receptors

2.3. Nuclear receptors

UNIT III: Mechanism of Hormone action (7 hours)

3. l. Reccptor rnediatcd action

3.2. Second messenger mediated action

3.3. Hormones and gene expression

MODULE.4 (18 hours)

UNIT V: Hormone secreting glands (7 hours)

5.1. Hormone secreting glands in Invertebrates: Prothoracic gland, Corpora allata, Corpora
cardiaca, X-organ sinus gland complex and Y-organ.

5.2. Honnone secreting glands in Vertebrates: Hypothalamus, Piruitary, Pineal, Adrenal,
Thyroid, Parathyroid and Pancreas

Unit VI: Hormones and body functions (l I hours)

6. 1. Neuro-endocrine regulation of digestion in Vertebrates.

6.2. Endocrine control on Renal excretion in Mantmals.

6.2. Hormonal control on Reproduction and Development in Animals.

6.2.1 . Hormonal control on Reproduction in Invertebrates; Insects and Crustacea

6.2.2. Hormonal control on Reproduction in Mammals.

Reference books

I . Barrett, K. E.l Bantan, S. M.l Brooks. H. L.& Yuan, J. X. J. (2019). Gouortg's
Ret iev, ei Medical Physiologt, 26d' Ed. Mc Graw Hill Eucation.

2. Hall, J. E. & Hall. M. E. (2020). Gufion and Hall Text book of Medical physiotog,.,

l4th Ed. Elsevier.

l. Hoar, W. S. (1983). General and Contparative Pht:siologl;.3,t Ed. Prentice Hall.
4. . Kay. I. ( 1998). Introdlt(.tion to Aninrul Phl.siolog1.; Carland Science.
5. Mehned, S.; Koenig, R.; Rosen, C. J.; Auchus, R. J. & Goldfine, A. B. (2019).

Willianrs Text ho o k oJ' E ndoc r i n o lo g.,l 4'h Ed. Elsevier.
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6. Norris, D. & Cam, J. A. (2020). Vertebrate Endocrinologr,.6'b Ed. Elsevier.

7. Schreiber. A. M. (2023). General and Comporotiye Endocrinolog.,-- An Integrative
Approoch. CRC Press.

8. Sembulingam, K. & Sembulingam, P. (201 9). Essentials of Medical Ph1'siolog"-. 8'1'

Ed. Jaypee Brothers.

9. Tembhare, D. B. (2012). Int,ertebrate Endocrinology . Hinralaya Publishing House.

10. Tortora, G. J. & Derrickson, B. H. (2020). Principles of .4natom.y und Plt,siologr,. l6tt'
Ed. Wiley.

MSZNG02C09: Molecular Biology and Bioinformatics
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(72 hours and 4 creditsy

COlz Lrnderstand the mechanism of DNA replication, transcliption, trauslation, post transcriptional

and translational modifications and its signiticancc.

CO2: Analyze DNA, RNA arrd protein data using various bioinfbrmatic methods

CO3: Explain the general features of genetic code and variations in genetic code

C04: Students u,ill be able to e.tplain various applied molecular biology techniques and apply thern irr

their research related activities,

CO5: Gain htowletlge regarding tlte regulation of gene expression in Phages, Bacteria, and in

Eukaryotes; recenr research tindings iike antisense RNA strategies and role of siRNA and miRNA in

tlre rcgulation of eukaryotic gene expression arul lheir opplications

Module I

PaIt I (8 houl.s)

1. Introduction

I .1 .Introduction to Molecular Biology: Goals of Molecular Biology. Early Yeals of

Molecular biology research.

2. Techniques in Molecular Biology

2.1 . Gel elccuophoresis

2.2. Reslriction endonucleases and its uses,

2.3.DNA Cloning, Vectors, DNA liblaries, use ofhybridization to identiS/ a specitic clone

2.4. Polyn.rerase chain reaction

2.5. Chemical synthesis of DNA

2.6. Shotgun sequencing, paired-end sequencing strategy

2.7. Genome-wide identifi cation of protein-coding genes

2.8. Idcnti lication oi regulatory regions

2.9. Sequencing of proteirr molecules

3. Genome structure

3.1. Organization ofthe genome in E. coli and in eukaryotes

3.2. Chromosomes, centron.rere, telomere, nucleosonres, histones, higher order chromatin

structufe, regulation of chromatin structulc

3.3. Histone modification, nucleosome assernbly
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3.4. Repetitive DNA

3.5. C-value paradox

Self Stud1,:

1.1. Early experiments confirming that DNA is the .qenetic material

1.2. Central Dogma, Adaptor Hypothesis, Messenger hypothesis

L3. Direction of protein synthesis

I .4. Nucleic Acids: Physical and chemical structure of DNA and RNA, Circurar and

superhelical DNA, Double Helical DNA, nrajor groove and minor groove, Altemate

DNA srructures-peculiariry of A, B and Z DNA. DNA ropology, linking number,

supercoiling, topoisomcrases (types and classifi cation).

1.5. RNAs as enzymes.

1.6. Denaftr.ation of DNA, Renahrration, Hybritlizatio,, Hydrorysis of Nucleic Acids

Sequencing of Nucleic Acids]

Paft 2: (10 hours)

4. Replication of DNA

,1.1 . Chemistty of DNA synthesis, Mechanism of DNA polymerase, structure of DNA

polynerase (dif'ferent domains), mechanism ofDNA polymerase (proof_reading, how

rNTP and dNTP is diffcrentiated by DNA polymerasc. pri.rer-tc,rplate junction, role

of Mg2* and Zn2t)

4.2. Processivity of DNA polyrnerase

'1.3. Replication fbrk - silnultaneous synthesis of both strands, primers, helicases (differ.ent

proteins interacting at the fork), single-stranded DNA binding proteins,

topoisomerases in replication, RNase H, Ligase, leading and lagging strands.

Specilization of DNA polynterases. Sliding clamps, clan.rp Ioaders, processivity of
DNA polymelases.

4.4. Replication at the replication-for.k and the "trombone model,' of DNA replication.

lniliation of replication (.in E. coli). Replicon model, OriC

4.5. Replication of eukaryotic chromosomes and relation to cell cycle, multiple origins, ORC,

helicaso loadine proteins (Cdc6 and Cdtl). Mcn2-7 helicases, Gl ro S phase

4.6.Activation of hclicases by CDK, and DDK, drc CMG (Cdc45-Mcm2-7-GINS) con.rplcx,

ditl'erent fypes of DNA polymerases and their specific roles.

'1.7. Copying of extreme ends of lagging strands. Telomerase, Telomere-binding pr.oteins

4.8. Similantics bctween eukaryotic and prokryotic replication

Module 2
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Part I (8 hours)

5. DJoop replication

5.l.Replication of DNA in rnitochondria

5.2.mtDNA replication proteins involved, TWINKLE, POLRMT, O6 and Or, mrsSB, D-

Loop, TAS, 7S DNA

5.3. Tenriination, topoisomerascs, catenanes and sepalation of circular genomes

5.4. The mitochondrial nucleoid

6. Rolling circle replication

6.1 .AXl14 and pT l8l replication

6.2. Nick sitc, bind site, double strand origin and leading strand synthesis, single strand origin

and lagging strand synthesis

6-3. Difference bctwecn phage and plasrnid replication

(PS: only brief explanation expected about DJoop and Rolling circle replication and essay type

queslions on thcse topics may be avoided)

7. DNA repair

7.1. Replication en'ors and their repair: Proofreading, Mismatch repair (in prokaryotes and

eukaryotes)

7.2. DNA damage - trutagens, depurinarion, alkylation, oxidation, radiation damage base

analogs, intercalating agents, tautorneric shifts of bases.

7 .3. DNA Damage repair:

7 .3.1. Direct reversal (photo reactivation , suicide enzymes)

7.3.2. Base Excision repair (both prokaryotes and eukaryotes)

7 .3.3. Nucleotide Excision repair (both prokaryotes and eukaryotes)

'l .3.4. Direct joining of Broken Ends

7.3.5. Non-homologous end joining (NHEJ)

7 .3-6. Recombination repair

7 .3.7. Translesion DNA synthesis (TLS) and SOS response

Part 2 (10 hours)

8. I\{echanism of Transcription

8.1 . RNA Polymerase, types in bactelia. holoenzyme, role of signra factor, C-terminal domain

8.2. Steps irvolved in transcription ofbacteria (initiation elongation and terrnination)

8.3. Consensus sequences/promotefs, elements and discriminators

8.4.lnitial transcribing colnplcx, closcd complex, escape frorrt plomotcr and transilion to open

conrplex
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8.5. Various channels in RNA polyrnerase and their roles, abortive synthesis

8.6. Transient excursion, inchworming and scrunching models of translocation of template or

promoter escape;

8.7. Elongation and processivity ofRNA polymerase

8.8. Rho-deperrdent and Rlro-independent termination

8.9. Proofreading by RNA polymerase and factors involved

8.10. Transcription anest and damagc recoglition in DNA

8.1 I . Transcription in eukaryotes

l. Different prornoters (differentiate from bacteria)

2. Role oftranscription factors and formation ofcomplexes

3. Mediator complex

4. mRNA capping, polyadenylation

5. Termination oftranscription and RNase

Module 3

Part 1 (8 hou rs)

9. RNA Splicing

9.1 . The chemistry of RNA splicing

9.2. Altemative splicing, splice sites, branch points, trans-esterification reactions and lariat

fonnation, spliceosome machinery

9.3. snRNAs, snurps

9.4. Pathways of splicing

9.5. Peculiarity of Group I introns.

10. Genetic code

10.1. Degeneracy, synonyms, order iu makeup ofgenetic code

10.2. Wobble concept

10.3. Experiments to crack the genetic code (use ofpoly-A, poly-G, poly-C, poly-U and

copolymers)

10.4- Rules goveming genetic code - the direction ofreading a codon, the non-overlap of

codons, fixed reading frame set by the initiation codon

10.5. Missense and nonsense mutations

10.6. Experiment to prove that the genedc code is read in units of three

10.7. Other i'eatures ofgenetic code

Part 2: (10 hours)

I l. Translrtion

I I . I . Structure of rRNA and ORF
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Kozak sequence

tRNAs - structure, attachment of Amino Acids to tRNAs

Ribosome structure (differences in prokaryotes and eukaryotes), peptidyl rmnsferase

center, peptidyl transferase reaction, initiation, elongation and temrination of
translation, A, P and E sites, 70S

lnitiation cornplex in prokaryotes

Temary complex and 43S/48S preinitiation complex in eukaryotes,

Initiation factors and elongation lactors (in prokaryotes and eukaryotes)

Ribosome as a ribozyrne,

Release factors

Ribosome recycling

Regulation of translation

Module 4

t1.5.

11.6.

Lt .7.

I 1.8.

I 1.9.

ll.l0.
Il.ll.

Part I (10 hours)

12. Bioinformatics

12.1. Definition of bioinformatics, scope of bioinformatics, history of bioinformatics

12.2. Genomics and its branches, techniques in genonrics

12.3. Sequence alignment, d)mamic programming methods for pairwise alignment,

heuristic methods (BLAST), multiple sequence alignment

12.4. Basics ofphylogenetic hee construction, brief description of difl'erent methods

12.5. Proteomics: methods used for studying the proteome

12.6. protein 3D structure visualisation,

12.7. Introduction to PyMoL

12.8. Homology modelling of protein structures

12.9. Metabolomics

12.10. Transcriptome and its uses in studying organism's biology

l2.l l. Biological databases

Part 2 (8 hours)

13. Genome editing

l3.l . RNA editirlg

l3.l .1. Role ofguide RNA

13.1.2. Transport ofmRNA from nucleus to cytoplasm

13.2. Adaptive immunity in bacteria and archea

13.3. CRISPRzCas9technology

14. Real Time PCR
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14.1. Concept and technique ofreal-tirne PCR or qPCR

15. Microarrays

I 5.1. Spotted vs in sinr synthesised arrays, one colour and two colour microarrays

16. Next Generation Sequencing:

I 6.1. Illumina, Roche 454 and Ion Torrent sequencing methods to be introduced

16.2. Metagenomics

17. Software

17.1. Introduction to popular open-source software packages in bioinformatics - ExPASy,

BioPython, BioPERL, APE and R (only introductory knowledge is expected about

software in bioinformatics)

Assignment topics

Prepare a multiple sequence alignment and calculate its alignment score.

Use online resources to prepare a pairwise sequence alignment and conduct BLAST analysis.

Use online resources to build a phylogenetic tree.

Tertbooks:

l. Falkenberg, M. (2018/. Mitochondrial DNA replication in mammalian cells: overview of the

pathway. fssals ir Biochentistrv,62(3):287 -296. (For D-loop replication)

2. Ivlalacinsky. G. M. (2015). Frelfelder's Esset iols of Molecular Biolog'.4d'Ed. Jones &

Banlcr.

3. Thuale- Schmidt. D. M., & Lo, T. W. (2018). Molecular biology at the cuuing edge: A

revierv on CRISPR/CAS9 gene editing for undergraduates. Biochemistn,atd Molccular

Biolog' Education, 46(2): 195-205. (For CRISPR/CA59 technology)

4. Watson. J. D.; Baker, T. A.; Bell, S. P.; Gann, A.: Levine, M. & Losick, R. M. (2004).

1l[olecular biolog.v of lhe gene. Pearson-/Benjamil Cumrnings. San Francisco.

5. Wawlz-vniak. P.; Plucienniczak, G.; & Baftosik, D. (2017). Ihe different faces of folling-

circle replication and its multifunctiorral initiator proteins. Frontiers in Microbiology,, S'. 2351.

(For ro I I i n g-circ le repl i cati o n)

Rel'erences;

I. Alberts. B. (2017). Moleatlar biologl' oJ the cell. Garland science.

2. Alberts. B.; Bray. D.; Hopkin. K.;Johnson, A. D.: Lewis, J.; Raff. M.; Roberts. K. & Waltcr,

P. (2015). Essentialcell biologr,. Garland Science.

3. Cooper, G., & Adams, K. (2023). The cell: a ntole<:ular approacy'r. Oxford University Press.

Harbor Laboratory Press.
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4. Hardin, J.r Bertoni, G.; Kleinsmith, L. J. &Becker, W. M. (2012). Becker's v,orkl of the cell.

Benjamin Cummings, Boston.

5. Ka.p, G. (2008). Cell and nrolea ar biology: concepts and experlnents (5th Ed.). John Wiley

& Sons. Inc.

6. Karp, G.; Iwasa, J. & Marshall, W. (2019). Kary's Cell and Moleculor Biolosy-.9n Ed. Jolur

Wiley & Sons, lnc.

7. Krebs, J. E.; Goldstein, E. S.; Kilpatrick, S. T. (201I ). Leu'in's Genes X. Jones and Bartletr.

8. Lodish, H.; Berk, A.; Kaiser, C. A.; Krieger, M.; Brerschcr, A.; Ploegh, H. L.; & Amon, A.

(2021).Molecular cell biologlt. New York: WH Freenran.

9. Mount, D. W. (2004). Bbinforntatics - sequence und genome unalysis (2. ed.). Cold Spring

./0. Ramakrishnan, V. (2018). Gene Machine: The Race to Decipher the Seo.ets 01'the

Ribosottte. Harper Collins India.

I l. Snustad. D.P. & Simmons, M. J. (2015) Principles oJ Generics. 7rr, Ed. Wiley.

/2. Weinberg, R. A. (201-3). Cytoplasniic Signalling Circuitry Programs Many of thc Traits of
Cancer. The Biolog.v of Conc.er.Taylor and Francis.

MSZNG02C I 0: ENVIRONMENTAL BIOLOGY

172 HOURS; CREDITS: 4)
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Course Outcomes: At the end of the course, the student will be able to:

CO I : Understand the basic principles of ecology and to relate these principles to the global
ecological challenges

CO 2: Learn about the ccosysteln, biotic cornrnunities and pattenrs of energy flow

CO 2: Create an understanding about dynamics of population structure

CO 3: Study the fundamentals of climatic conditions and its impact on environment

CO 4: Comprehend the nature of pollution and the ways for its control and reduction

CO 5: Impart the scope ofvarious ecological tools in research and ecosystem management

Module I

Part I (8 hours)

2.

Habitat and Niche

I .1 .Concept of Habitat and Niche

l.2.Niche width and overlap; fundarrental and realized niche; Gause's theory ofniche

l.3.Resource partitioning

l.4.Character displacement

Population Ecology

2.l.Population patterns, demes and dispersal, interdemic extinctions, aggregations-

Allee's principle

2.2.Metapopulation- Concept and Structure, Levin's model of metapopulation

2-3.Age structure, life tables and survivorship curves

2.4.Population Growth- exponential and logistic models and their variants, time lags,

carrying capacity, densiry; Density dependent and density independent factors

2.5.Life history stmtegies (r and k selection)

Part 2 (10 hours)

3. Specieslnteractions

3. l.Types of interactions

3.2.lnterspecific competition, predation, herbivory, camivory, pollination, symbiosis,

parasitism

3.3.Lotka-Voltera model
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3.4.Co-evolution of prey-predator interactions - Red Queen hypothesis

Module II

Part 1 (8 hours)

4. Community Ecology

4. LNature of comrnunities

4.2.Community structure and attributes

4.3.Edges and ecotones

4.4.Levels of species diversity and its measurements-

Alpha diversity: Sirnpson's Diversity Index; Shannon Index; Fisher's Alpha;

Rarefaction

Beta diversity: Sorensen's Similarity Index; Whittaker's measure

Gamma diversity

4.5. Latitudinal gradients in diversity

Part 2 (10 hours)

5. Ecosystem Ecology

5.1.Energy flow and rrineral cycling (C, N, P); Anthropogenic influence on carbon,

nitrogen and phosphorous cycles

5.2.Primary production and decomposition

5.3.Ecology of Coral recfs: Importance, tltreats and management

5.4.Ecology of Tropical Rainforests: Importance, theats and management

5.5.Ecology olwetlands: Importance, threats and management

Module III

Part 1 (8 hours)

6, Ecologicalsuccession

6.1. Mechanism of succession

6.2. Changes involved in succession

6.3. Concept of clin.rax

6.4. Theories on clirnax

7. Biogeography

7 .1 . Theory of lsland biogeography
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7 .2. Biogeographical Zones of India -(a) Trans Himalayan zone; (b) Himalayan

zone; (c) Desefi zone; (d) Semiadd zone; (e) Westem Ghats zone; (f) Deccan

plateau zone; (g) Gangetic plain zone; (h) North East zone. (i) Coastal zone; o
Islands present near the shore line.

Part 2 (10 hours)

8. ConservationBiology

8. l.Principles of conservation

8.2.Restoration ecology

8.3.Sustainable development

8.4. Ecological loot printing

S.5.Indian case studies on conservation & management strategy (concepts of project

tiger, Biosphere reserves).

Module fV

9. Apptied Ecology

Part I (8 hours)

9.1 E- waste types and management aspects

9.2 Ecological Indicators

9.1 Bioremediation

Part 2 (10 hours)

9.4 Principles and applications of Rernote Sensing

9.5 Principles and applications of GPS & GIS

9.6 Environmental Impact Assessrnent (EIA)

9.7 Ecosystem modelling (brief account)

9.8 Biodiversity: status, monitoring and documentation; Species 2000

9.9 Biodiversity management approaches

Top ics for self-studv:

The Environrnent: Physical Envirorunent. Biotic Environlrent. Biolic and abiotic

interactions; Gaia hypothesis; Concept of homeostasis; Concept of limiting factors-

Liebig's law, Shelford's law; Food webs; Ecological pyramids: Types of Successiou;

Impact of major ecosystem processes like habitat degradation. Ioss and tiagmerltation, over
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exploitation, species invasion and land use changes on biodiversity; Structure and function

of some Indian ecosystems: terrestrial (forest, grassland) and aquatic (fresh water, marine,

eustarine); Environmental pollution and management (Air, water. soil and radioactive

pollution).

Preferred Text Books

l. Stiling, P. D. (2002). Ecologt Global Insights and Investigatiors. McGraw- Hill

Companies.

2. Smith, M. T. & Smith, L.R. & (2006). Elements of Ecolog,,. Pearson.

3. Dyke, V. F. (2003). Conservation Biologv: Foundations, Concepts, Applications.

McGraw Hill Companies.

4. Odum P. E. (2004). Fundamentals o.f Ecologv. W.B. Saunders Company.

5. Molles C. M. Jr. (2018). Ecologt: Concepts and Applications. McGraw- Hill

Companies.

6. Miller, T.G. Jr. (2005). Living in the Environment: Principles, Connectiotts and

Solutions. Thomson Brooks Cole.

7. Haggett, J.R. (2004). Ftmdamentals of Biogeog.aphy. Routledge Taylor & Francis

Group.

References:

l. Begon, M., Harper, J.L. & Townsend, C.R. (1996). Ec.ologv: htdividuals, populatiorts

and Contntunities. Blackwell Science.

2. Bhattacharya. N. N. (2003). Biogeograph.t'. Rajesh Publications, New Delhi.

3. Chapman, J.L. & Reiss, M.J. (1999). Ecoktgy: Principles and Applications. Cambridge

University Press, UK.

4. David Quammen. (1997). The Song of the Dotlo: Island Biogeographv in an Age of
Ex t inc t io,ls. Scribner.

5. Ernery w. & camps A. (2017). lnh'odttctio, to Satellite Remote sensing. Atntosphere,

Ocean, Land and Cryosphere Applications. Elsevier publications.

6. Griffin, N. (2018). Biogeographyt: An Ecological Apltrooch. Callisto Rcference.

7. Heywood, V. H. & Watson, R. T. ( 1995). Global Bioclit,er.sitt. Assessment UNEP.

Cambridge Un iversity Prcss.

8. Klebs J. C. (1994). Ecologv: Thc experimcntal analysi.s oJ tlistt'ibution anrl ul:ttmclance.

HarperCollins College Publishers.
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9. Lillesand, T.M., Kiefer, R.W., & Chipman, J. (20 l5). Rentote sensing and imoge

inlerpret o tio n. Wiley Publications.

10. MacArthur, R. H. &Wilson, E. O. (1967). The Theory o.f Island Biogeography.

Princeton University Press.

I l.Maguran, A.E. (2004). Measuring biological diversity. Oxford: Blackwell Publishing.

12.May, M.R & Mcl-ean. R A. (2007). Tlteoretical Etologt: Principles and applications.

Oxford Univcrsity Press.

13. MetIe K. G. & Canoll R. C. (1997). Principles oJ Conservatiott Br'ologr. Sinauer

Associates.

14. Negi, S. S. (1993). Biodiversity otld Conse,notion in India. Indian Publishing

Conrpany.

15. O'Riordan, T. and Stoll-Kleemann, S. (2002). Biodiversi\,, Sustainability artd Human

Conmuotities. Cambridge University Press, UK.

16. Osbome, P. L. (2000). Tropical Ecosystems and Ecological concepts. Cambridge

University Press.

17. Rees W.G (2013). Phl,sicol Principles of Remote sensing. Scott polar, Research

Institute, University of Cambridge, New York.

18. Russel J.P, Stan, C., Wolfe, S.L., Hertz, P.E. & Mcmillan, B. (2009). Ecologt.

Tll()lnson Pless ( [ndiu ) Ltd.

19. Smith, L. R & Smith M.T. (2006). Ecologt ond Field Ecologv. Pearson.

20. Southwood, T. R. E. & Henderson, P. A. (2000). Ecological Methods. Blackwell

Science.

21. Sutherland, W.J. (2000). The Conservation handbook: Research, Management and

Policr'. Blacku elI Science.

22. Whittaker, R. H. ( I 975). Comnrunities und Ecosvstems. MacMillan Publishing

Company.

MSZNG02CI I : Immunology

(72 hrs-Credits -4)

Course outcome:
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CO1. To understand thc rnolccular and cellular componeuts alld pathways that protcct an organism
tiom inf'ectious agents.

CO2. To explore the structure, firnction, and genetics of the immune system's components.

CO3. The course also emphasizes the research and development opportunities for therapeutic
intervention arising from recent advances in imrnunology.

CO4. Upon completing tie course, students have a sound understanding of the immune system's

essential elements, preparing them to engage fufther in this rapidly evolving field.

Module I

1. Historical background and scope of immunology (l Hour)

2. Overview of the immune system (3 Hour)

2.1 Innate immunity

2.2 Acquired imrnunity

2.3 Cellular and humoral immuniry

2.4 Passive and active immunity

3. Cells and organs of immune system (10 Hours)

3.1 Basophils, Eosinophils, Nutrophils, B-Cells, T-cells, Natural killer cells, Monocytes and
Macrophages

3.2 Prirnary and secondary Iymplroid organs

4. Lymphocyte activation , proliferation and differentiation (4 Hours)

B Lymphocytes and T-lynphocytes

5. Phagocytosis and inflamation (3 Hours)

Module 2

6. Antigens (Immunogens) (4 Hours)

6.1 Basis of specificity

6.2 Factors a lfecting antigenicity

6.3 Epitopes and haptens

6.4 Adjuvants - Role ofadjuvants in enhancing immunogeniciry

6.5 Superantigens
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7. Antibodies (10 Hours)

7. I Structure of a typical antibody molecule

7.2 Different classes of immunoglobulins (IgG, Ig A IgD, IgM and lgE)

7.3 Organization and expression of Immunoglobulin genes- Primary immunoglobulin gene

Rcarrangement.

7.4 Immunoglobulin genes: Somatic recombination of gene segments, Rearangement of V, D
and J gene segments, V (D) J recombinase

8. Major histocompatibility complex (4 Hours)

8.1 General organization: MHC class I and MHC class II

8.2 Antigen processing and presentation

Module 3

9. Complement system (4 Hours)

9.1 Classical pathway and Lectin pathway

10. Cytokines (3 Hours)

10. I Cytokines and chemokines - General properties

I 0.2. Cytokines families

10.3 Role of cyokines in immune system

10.4 Cytokine antagonists

I 0.5 Cytokine related diseases

I 0.6 Therapeutic applications of cytokines

I l. Hlpersensitivity reactions (5 Hours)

I 1.1 Types I, Type II and Type III hypersensitivity

I I .2 Dclaycd type hyperscnsitivity (DTH)

12. Autoimmunity and Autoimmune diseases (2 Hours)

I 2. I Primary in.rmunodeficiency diseases with examples

12.2 Secondary immunodeficiency diseases with examples

12.3 Treatment of immunodeficiency diseases
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13. Immunodeliciency syndrome (2 Hours)

13.1 Primary immunodeficiency diseases with examples

13.2 Secondary immunodeficiency diseases with examples

13.3 Treatment of imrnunodeficiency diseases

Module 4

14. Transplantation and graft rejection (4 Hours)

14. 1 Immunologic basis of ggaft rejection - Transplantation antigens

14.2. Ctinical manifestations of graft rejection

14.3. Immunosuppressive therapies - General and specilic

l5,Tumor Immunology (2 IIours)

l6.Antigen - Antibody interactions (4 Hours)

l6.l Agglutination reactions

I 6.2 Haemagglutinations

16.3 WIDAL test.

I 6.4 Precipitation reaction

I6.5 ELISA

I6.6 RIA

I 6. 7 Immunoelectrophoresis

17. Vaccination (2 Hours)

l7.l Different types of vaccines

17.1 Live attenuated vaccine

17.2 Inactivated polypeptides as vaccines

I 7.3 Recombinant vaccines and DNA vaccines

I 7.4 Route of vaccination

References:

l. Geha, R. & Rosen, F. (2007), Case Stutlies in lmnttnologl,: A Clinicat Contpurrion. 5tt
Ed. Garland Science, NY.
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2. Goldsby, R. A; Kindt, T. A.; Osbome, B. A. & Kuby, J. (2002). Intmunology.5tt Ed..

WH Freeman. NY.

3. Joshi, K. R. & Osamo N.O. (1994), Immunologl,, Agro Botaqnical Publishers, Bikaner

4. Khan, F. H. (201l). The Elements oJ'Immunologt. Pearson Education.

5. Kindt, T. A.; Osborne, B. A. & Goldsby R. A. (2007). Kubv Immunolog,,. 6(h Ed. WH
Freeman, NY.

6. Murphy, K. M; Travers, P.; Walport, M. & Janeway, C. (2008) Janey,ay's
. lmmunobiologl,. 7d Ed. Garland Science, NY.

7. Parham, P. (2021). The Imntune Systent.5th Ed. WW Nofion & Co.

8. Punt, J.; Stransford, S.; Jones, P & Owen, J. (2018). Kub1, Ivn*uro1o*,. 8'h Ed. WH
Freeman, NY.

9. Shetty, N. (1993). Immunologt. Wiley Eastern Ltd. New Delhi

MSZNG0I&02C05: Biochemistry, Physiology' Endocrinology and

Immunology - Practical (3 Credits)

Biochemistry

COI Students will gain skills in methods and techniques of biochemical assays

CO2 Students will gain skills in enzyme assays
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C03 Students u.ill apprcciate the importance of biochemical assays

l. Detennination of Total carbohydrate by Furfilral Cololimetric Mcthod or with Anthronc Reagent

m(rthod

2. Estimation of Glucose by GOD-POD method

3. Estimation ofprotein concentration using colorimetric rnethod

4. Estimation ofTotal sugar offruitjuice by titration with Fehling's solution

5. Estimation ofStarch by Anthrone Reagent

6. Detemination of Dietary Fibre of food material (Demo)

7. Estimation of Cholesterol by Zak's method

8. Study the time course ofthe reaction catalysed by alkaline phosphatase (Demo)

9. Detection ofreducing sugars - Osazone test

References

L KeiLIr. W. & John. W. (2006). Prirtciples urul Tethniques rl'Biochttnisrr.t'rrntl Molcculur
Biolos. 6n' Ed. Cambridgc University Pre ss

2. Keith, W. & John, W. (2010). Principles and Techniques oJ.Biochemistn. and Molecular
Biolo91,.lltt Ed. Cambridgc Univcrsity Prcss

3. Oser, B. L. (1965). Hawk's Phvsiological Chernistry. McGraw Hill Book Co.

4. Plunrnrer, D.T. (2017 ). Au lntroduction to Practical Biochemistt u-.3'd Ed. Tata Mc Grarv-
Hill, New Delhi.

5. Sawhney, S. K. & Singh, R. (2014). Inrroductory practical biocherristryNarosa publishing

Housc, New Delhi.

6. Thimmaiah, s. K. (2016). standard Methods ofBiochenical Ana{rsrs. Kalyani publishers

7. Varley, H- (2022). Prrcti<al Clinical Biochemistrl.. CBS publishers and Distributors, New
Delhi.

8 wilsorr. K. & walker..r. (2000). Principle.s and rechniques of practical Biochemistn'.
Cambridgc Univcrsity Press.

Physiology, Endocrinology and Immunology

COI To support ro do experilnetlts on advancc animal physiology
co2 Hands on experience in various instnurents and ha,ding ofhuman and animal samples

C03 Acquirc k,owledge regarding experiment dcsig,ing and tlata collection a,d processirrg
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l. Detennination ofeffect ofPH, substrate concentration, Temperature on salivary amylase
activity

2. Detection of digestive enzymes in the hepatopancreas of crabs

3. Detemrination of vertebrate hemoglobin using colorimetry

4. Total and count of WBC and RBC

5. Differential count of WBC

6. Estimation of the rate of oxygen consumption of a Fish

7. Demonstration ofcell forms from invertebrate blood smear preparation

8. Demonstration of Single radial immunodiffusion of antibody and antigen

9. Demonstration of the Influence of Ammonium level in water on fish life (Physiotogy and

behavior)

l0.Reactions of Urine: Normal components: chloride, sodium, potassium, urea and creatinine

Abnormal components: Bile pigments, Bile salt and Ketone bodies

I l.Estimation of Urine: Ammonia and Creatinine

l2.Demonstration ofthc effcct of Honnonal analogucs (JH and Ecdysone) on larval

development in Insects.

References

I . Arvy, L. ( I 971 ). Histoena:mology- of the endocrine glands. Pergamon Press, Oxflord,

NY.
2. Dounersberger, A. B.; Lesak, A. E. & Maichael, T. J. (1992). A Laboratorl, Te:ct

Book of Anatonty and Phl,siolog;.5th Ed. D. C. Heath and Co.

3. Hill R. W. & Wyse, C. A. (1989). Animal Physiolog', 2nd Ed. Harper Collins

Publishers Inc. NY.
4. Lytle, C. F. & Meyer, J. R. (2005). General Zoologt' Laboratory Guide. l4't' Ed.

5. Schmidt-Nielsen, K. (1997). Aninrul Phy'siolog;, Adaptation cnd Enttironntent, 5th

Ed- Cambridge Univcrsity Plcss, NY.

MSZNG0l&02C06: Cell Biology, Genetics' Molecular Biology,

Bioinformatics and Biophysics - Practical (3 Credits)

Cell Biology and Genetics

COI Understand thc basic principles of chromosomc disordcrs
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CO2 Develop practical skill on the preparation of chrornosome rnapping

CO3 Identifi and interpret clinical features of chromosomal abnormalities

CO4 Anain knowledge in different staining techniques and slide preparations

CO5 Achieve professional knowledge in several cytogenetic techniques

l. Study ofmeiosis in grasshopper testis squash and determination of chiasma frequency.

2. Preparation ofHunran karyotype liom photographs ofchromosome spreads- normal and abnormal -
Tumer, Klinefelter's, Down's, CDC, nonnal male and fernale.

3 Preparation of human blood smears to demonstrate drumsticks in neutrophils.

4. Induction of chromosome aberration in onion root tips by a suitable clastogenic agent and its
demonstratiorr by means ofroot tip squashes. Blocked metaphase and polyploidy.

5. Cell fi'actionation isolation ofnuclei and mitochondria from anv suitable nraterial-

6. Study of mutation using Rhoeo plant.

7. Gene mapping of Drosophila melanogaster, using text book problems.

8. Preparation and analysis of salivary gland chromosomes of Drosophila

9. Extraction and estimation of clrromosomal DNA from animal tissues (by diphenylamine test).

10. Extraction and estimation oftoral RNA frotn any suitable material (by Orcinol test).

I l. Extraction and estimation ofprotcin from any suitablc material (by Lowry test)

I 2. Hypo and hyper chromic effect of DNA- spectrophotometric analysis. For lab experience.

References

l. Winchester, A. M. & Wejksnora, P. J. (1995). Laboraton, Manual of Genetics. William C Brown
Publishers.

2. Jayaraman. J. (201l) Laboratoty Manual in Biochenrisnl,. New Age Intemational Pvt. Ltd.

3. Neidhanh, F. C. & Beyd, R. F. (1965). Cell Biologv - A Laborator.y le.rr Burgees Publishing Co.

Molecular Biology and Bioinformatics

COI Students will gain skills in nrethods and techniques ofNuclcic acid isolation

CO2 Studcnts will gain skills in nrethods ofquantification nucleic acids

CO3 Students will apply the skills in manipulating the DNA tbr the desired purpose

CO4 Understand the importance and use the biological databases
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CO5 Familiarize the basic bioinformatic tools and software

1. Building a phylogenetic tree using a character matrix prepared for a set of 8- 10 specimen from the

college zoology museum

2. Multiple sequence alignment of a selected set of sequences using open source software or online
resources

3. Translating nucleotide sequences to protein sequences using various genetic codes and different
reading frames using open-source software or online resources

4. Preparation ofa Neighbor-Joining Phylogenetic Tree using open source software or online rcsources

5. 3D structure of protein visualisation with PyMol

6. Docking a ligand with a receptor (protein) in AutoDock Vina

7. Conducting a BLAST search to identifo the best hit for the given sequence - at NCBI BLAST server

or local installation

8. Isolation of Genomic DNA from suitable animal tissue

9. Determination of puriry of DNA sample using spectrophotometer (A260lA280 method)

10. Agarose Gel Electrophoresis of I phage DNA digested with HIND III (Denronstration)

I I . Polymerase Chain Reaction (Demonstration)

References

l. Brown T.A. (1998). Molecular biologv Lab Fax. Vol. l. Recombinant DNA. 2nd Ed. Academic
Press.

2. Brown, T.A. (2007). Essentiol Molea ar Biolog' a practical approat:h Vol.2. 2^d Ed. Oxford'
University press.

3. Anson, D. A. (2007). Ed,. Reporter Genes: A Practical Guide (Methods in Molecular Biolog).
Humana Press.

4. Green, M. R. & Sambrook, l. (2012). Molecular Cloning- A Laborato4t Manual. 4'h Ed. Cold
Spring Harbor Laboratory Press.

5. Plummer, D. (2017\ An introduction to Practical Biochemistrl',3'n Ed.. Tata Mc Graw- Hill, New
Delhi.

6. Sambrook, M.J. & Russel., D.W. (2006).7rhe rondensed Proto<'ols.firsnt Molec'ular cloning: A
Luboratont Munual. Cold Spring Harbor laboratory Press, Cold Spring Harbor, New York.

7. Keith. W. & John, W. (2006). Principles and Techniques oJ Biochenistry and Moleculor Biology-.

6th Ed. Cambridge University Press.

Biophysics

CO1 Acquire a finn foundation in fundamenlal applications of instrumental techniques

CO2 Demonstrate and apply working comprehension of the technical aspects of diff'erent

irstrumcutations
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l. Absorption spectrum of potassium permanganate. Detennination of absorption coefficient

and concentration ofunknown solutions by calibration and absorption coefficient.

2. Separation of mixrures of amino acids by paper chrornatography.

References

1 . Ackerman, E. (1962). Biophtsical Chemishy, Prentice Hall Inc.

2. Whitc, D.C.S. ( 1974). Biological Ph1'sics. Clrapman and Hall, London.

3. Hoppe, W. (ed.) (1983). Biophyslc.s, Springer Verlag.

4. Slaytcr, E.M. (1970). Optical Methods in Biolog,,. Wiley.

5. Cassey, E.J. (1962). Biophysics Concepts and Mechanics. Van Norstrant Reinhold Co.

6. Danicl, M. ( I 998). Basic Biophysic.s .fbr Biolgists. Agro Botanica, Bikaner.

7. Das, D. (2015). Biopht'sics antl Biophy.sit'ul Chemisln,.6'h Ed..Academic Publisher.s,

Calcutta.

MSZNG0l&02C07: Systematics, Evolutionary Biology, Environmental
Biologl,, Biostatistics and Behavioural Science - Practical (3 credits)

51'stematics

COI Understrnd antl intcrpret lish spccics in hicrarchv
CO2 Devclop knou ledge to construct pl.rylogenctic tre e s

L Prcparation of sin.rple dichotornous kcy to idcntily conllior.t ger,era oflishes.

6L



62

2. Construction ofphylogenetic trees - Conventional and Computational Method

J. Rcferences

4. l. Heyr,vood, V. H & Watson, R. T. (1995). Gktbal biodiversitv assessment. UNEP, Cambridge

University Press.

5. 2. Mayr, E.;Linsley, E .G. & Usinger, R. L. (1953). Methods ond Prirtciples o/ Sts1pnlolig

Zoolog'. McGraw Hill Inc. NY.

6. 3. Mayr', E. (1969). Principles oJ Systematic Zoologt. McGraw Hill Inc., New York

7. 4. Kapoor, V. C. (1998). Theory and Practic'e ofAnhnal Taronomy. Oxford & IBH Publ. Co.,

New Delhi.

Environmental Biology and Evolutionary Biology

COI Develop practical knowledge about environmental quality assessrrent

CO2 Hand own experience to design and interpret the results of cnvironmental relevance

C03 Equipped the stakeholders to apply scientific knowledge to nreasure ecological index

1. Identification, qualitative and quantitative estimatioll olmarine and freshwater plankton.

2. Study ofmuseum specimens ofecological and evolutionary irnponance.

3. Study of animal associations - parasitisnr, mutualisrn, cornrnensalism, symbiosis.

4. Estimation of BOD in pond, sea and polluted waters.

5. Estirration ot-chloride in watcr sanrples.

6. Estimation of nitrate in water samples.

7. Estimation of sil'icate in water samples.

8. Estimation of phosphate in water samples.

9. Estimation of primary productivity using light and dark bottle method.

10. Study ol a pond ecosystem.

I l. Study ol intertidal sandy, nruddy and rocky shores- observation of fauna and their

adaptations.

12. Determination of biodiversitv index

13. Principles and application olRain Gauge. Plankton net. GIS, GPS and remote sensing.

14. Detcrmination of water holdirrg capacity of soil.

Rel'erences
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l. Rice, E. W.; Baird, R.B.; Eaton, A.D. & Clesceri, L.S. (ed.) (2017). Standard methods

Jbr lhe exandnation of u,ater and waste water. 22nd Ed. American Public Health

Association, American rvater,Water Environtnent Federation. APHA 22nd Edition.

2. Michael, P. (1984). Ecological methods for field and laboratotlt investigations. Tata-

McGraw -Hi1l Publ. Company.

3. Webber, W. J. (1972). Plrysisorlrnrrrrol Processes: For Water Quality Control. Wlley

Inter-Science.

Biostatistics

COI Develop the ability to plot graphs and charts

CO2 Develop the ability to plot graphs and charts using R

C03 Understand various statistical lnethods to work on a reseatch project

I . Application of standard tests ( z-test, t-test, x2 test)

2. Analysis of variance

3. Regressior.ranalysis

4. Calculation of coelficient ofcoruelation

5. Calculation of rnean, standard deviatron and standard enot using computer'

6. Calculation of Coetllcient of correlation using R

7. Graphics using R - Corstruction of histogram

References

I . John. T. (2002). Practical Statistics for Ern,irortnterial artd Biological Sciel?lrsls.John

Wiley & Sons.

2. Goss-Sampson, M. (2020). Statistic'al analysis in JASP - A guide -for students. 4th Ed.

Animal Behaviour

COI Demonstrate and identity various behaviouls of animals

CO2 Develop practical skill to identify various patterns ofbehaviour

I . Srudy of social hierarchy arnong marnmals

2. Field study orr vocal communication in bilds
References

l. Goodenough, J.. Mc. Guire, B. and Robelt. W. (1993). Perspectives on Anintal Behattiour.
JolT n Wiley press.

2. Manning, A. and Dawkins, M.S. (1995). Atl intt'oduction to Anintal Beltatioar. Cambridge
Press.

3. Borurie J. Ploger and Ken Yasukawa (2003) Erploring Aninrul Behaviour in Laboraton,
ord Field. Acader.nic press.

4. Noble S. Proctor and Palr'ick J. Lynch, Manual oJ'ornitholog.r -Avian strudure ond
fir rt t't i o rt
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5. Elliott Coues, Handbook of Field and General ornithologt,: A Manual o/ tlte Structure and
Clctssification of-Birds, with Instructiorrs for Collet'ting and presen,ing Specimens
6. Richard Grirnmett,Carol Inskipp,Tim Inskipp, Bn-r1s of lndia; pakiston, Nepal,
Banglarlesh, Bhtttan, Sri Lanka, and the Maldives Second Erlition
7. Bikranr Grewal,Sumit Se,, Sarwandeep Singh., Birds of hulia; pakstar, Nepal, Bhutan,
Sri Lanka und Banglodesh
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END SE}IESTER EV.A.LI-iATIO\

Evalualion in outcome-based education is designed to nleasure tlre atla'nmenr of specilic

learning outcomes. lt involves aligning assessments rvith the outcomes. using criteriorr-ref'erenced

asscsstltent nrethods- providing cor]linuous ltedback. and eYalualins the el'li-'ctiveness oflhe overall

educational progrant. 81, focusins on clear outcolnes and pror idine reeular leedback. evaluation irr

outco[re-based education supporrs student learning and helps inproYe the qualitl of education

Outcoute evaluatiotr goes belond assessing indir idual knorr leds.e and comprehension and lbcuses on

the broader application and integration of kno\\ ledge. skills- and atlitudes In outcolre evaluation.

learners are especlcd to demonstrate their abilrtl to criticallv anall'ze and cvaluate thc overall impacl

and ell'ectileness ofuhat thel' hare learned or the prosrant ther, have participated irr

Tlre end semester examination is based on Bloom's ta\onomy criteria ( 1956), both in the case

oflheory and practical- given as folloivs:

PART . A PART. C PART. B

Question Paper Pattern

Pa rt No. of
questions

No. of Questions
to be answered

Mark for each
question Total Cognitive level

A 6 5 15
Remembering
lJoderstanding

B 5 3 6 18
Creative
Judging

c 3 9 27
Application

Analysis
TOTAL MARKS 60
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Model Question Paper - i\'ISZNG0I C0l

Biochemistry

Time 3 hours Total Marks - 60

Part A

Ansrver any five ofthe following each question carries 3 marks

l. List out various non-covalent bonds and interactions fbund in biomolecules.

2. Enumerate the differcnt \\,ater soluble vitamins, list down their sources and

recommended daily intake.

3. Record your thoughts on free energy change and its role in metabolism

4. List various glucogenic and ketogenic amino acids and mention the basis lbr such a

classification.

5. List out some metabolic diseases and their syrnptoms.

6. Compare A and B form of DNA.

Part B

Answer any three of the following each question carries 6 marks

7. a) The laboratory report for a patient's blood pH was 7.08 (reference range :7 .37 -7 .43)

What rvas the [H+] in her blood compared u'ith the concentration at a normal pH of 7.4'!

b) Ammonium ions (pKa:9.25) are acids that dissociate to form the conjugate base, ammonia,

and hydrogen ions. What is the fornr present in blood (normal pH 7.4)'! In urine (pH 5.5-7.0)'l

8. A patient is diagnosed u'ith megaloblastic anaenria and elevated homocysteine levels

in her blood. What r.nay be reasons fbr the condition. Explain the pathways that are affected

which causes this condition.

9. Protein aggregates rcsulting fi'om decreased dcgradatior.r is observed in many neuro-

degenerative diseases; Hypothesise u'hich pathu'ays or processes tTray be affected in such

patients and also explain the process in normally behaving cells.

10. Surnnrarise horv rulninants use prolrionate. produced in the rurnen as a result ol'bacterial

fermentation, in enelgy production and metabolisrn.

I l. Assess the effect ofCarbon Monoxide and Cyanide on mitochondrial Electron Transfer

Chain.
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Part C

Answer any (hree questions each question carries 9 marks

12. ExplainPhotosynthesis

13. Summarize the pathways involved in Purine Synthesis.

14. DitferentiateGlycolysis andGluconeogenesis

15. Illustrate the various mechanisms involved in enz).rne catalysis with suitable examples.

16. Outline the oxidation ofeven numbered and odd numbered fatty acids.

l{odel Question Paper - \ISZNGOlC02
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Biophysics and Biostatistics

Time 3 hours
\Iarks:60

Part A

Ansler any live of the following each question carries 3 marks

t.

2.

3.

4.

5.

6.

Part B

Ansrver an] three of the follou ing each question carries 6 marks

7.

li.

9.

10.

ll.

Part C

Ansl'er ani three questions each question carries 9 marks

12.

13.

t4.

15.

Maximum
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MODEL QUESTION PAPER _ MSZNG0IC03

COURSE CODE- CELI, BIOLOGY AND GENETICS
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TIME:3 HOURS TOTAL: 60

PART A (Knowledge and Understand level)

Answer any five of the following. Each question carries 3 marks

l. Cornment on plasma membrane modification with illustration

2. Briefly describe the role of mitochondria in ageing

3. Write a note on stem cells and their significance

4. Explain numerical changes in human chromosomes

5. Write a note on IS elements

6. Explainpalaeogenetics.

Part B (Evaluate and Creative level)

Answer any three ofthe following. Each question carries 6 marks

7. Comment on epigenetic control in gene regulation

8. Write on different recombination methods

9. Comment on role of ER and Golgi complex in cellular transport

10. Discuss the term cell signalling with suitable examples.

I | . Discuss the term post mendelian genetics

PART C (Apply and Analyse level)

Answer any three questions. Each question carries 9 marks

12. Elaborate your understanding on Cell adhesion with examples and sketches.

13. Summarise the pathways associated with cancer development

14. Explain various pathways and regulatory mechanisms involved in apoptosis

15. Write an account on transposable elements with suitable examples

16. Elaborate the stages ofcell cycle with their regulatory mechanism

Model Question Paper - MSZNGOIC04

SYSTEMATICS, EVOLUTIONARY BIOLOGY
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AND BEHAVIOURAL SCIENCE

Time 3 hou rs

l{arks:60

Part A

Ansrver an1, five of the lbllorving each question carries 3 marks

Part B

Ansrver any three of the following each question carries 6 marks

7.

8

9.

10.

ll.

Part C

Ansrver anl,three questions cach question carrics 9 marks

t2.

r3.

14.

15.

\larintum

2

3

4

5

6

7L
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l'lodcl Question Paper - l'lSZNG02C0tl

Animal Physiology and Endocrinolog.v-
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Time 3 hours

IIarks:60

Part A

Ansn'er any live of the follorving each question carries 3 marks

t.

t.

3

1.

5.

6.

Part B

Answer an), three of the follon'ing each question carries 6 marks

7.

li.

o

10.

ll.

Part C

Ansrver anv three questions each question carries 9 marks

12.

ti.

14.

I -s.

16.

\Iaxinrunr
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\'Iodel Question Paper - i\ISZNC02C09

N'lolecular Biologl' and Bioinformatics
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Time 3 hours \I:rxinrunr
\larks:60

Part A

Answer any five of the following each question carries 3 marks

I . What is D-loop? Where do you find it?

2. Explain the structure of nucleosome.

3. Explain the 'Adaptor' and 'Messenger' Hypotheses proposed by Francis Crick.

4. What are the channels found in RNA polymerase enzyme?

5. Explain Multipte Sequence Alignment?

6. What is Wobble concept?

Part B

Ansrver any three ofthe follon'ing each question carries 6 marks

7. If you were asked to study the gene expression following a drug administration and before
it in an organism, tvhich methods and teclmiques would you use? Substar.rtiate.

8. Design an experiment to crack the genetic code of a newly described phylum of animals?

9. If you encounter an Adenine in place ofa Guanine during a genome scan in an organism.
what explanation would you provide lor the scenario, given that the organism was never
exposed to mutagells.

10. Summarize, how could you identify a specific clone from a DNA library'?

I l. Ifyou find high expression ofTFIIH in a cell - how would you explain the scenario?

Part C

Ansrver any three questions each question carries 9 marks

12. Explain PCR and qPCR.

13. Explain the replication of DNA in prokaryotes with special refercnce to the structure and
mechanisms in the DNA polymerase.
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14. Differentiate between replicalion errors and DNA damage and explain the error repair

mechanisnrs.

15. Explain the mechanism oftranslation in prokaryotes and eukaryotes.

16. Detail the early experiments confinning DNA as the genetic material
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Model Question Paper - MSZNGO2C10

ENVIRONMENTAL BIOLOGY

Time 3 hours

\{arks:60

Part A

Answer any five of the following each question carries 3 marks

l.

2.

Ilaxirnum

3

4

5

6

7

8

9

Part B

Ansryer any three of the follotving each question carries 6 marks

ll.

Part C

Answer any three questions each question carries 9 marks

12.

13.

t4.

10.
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l{odel Question Paper - MSZNG02CI I

Immunology

Time 3 hours

]Iarks:60

Part A

Ansrver any fivc of the follorving each question carries 3 marks

l.

2.

3.

4.

5.

6.

Part B

Ansrver anv three of the follorving each question carries 6 marks

7.

8.

9.

t0.

lt.

Part C

Answer any three questions each question carries 9 marks

12.

13.

14.

l{aximunr
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