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PROGRAMME OUTCOME

The course curriculum of the department has besmded and developed, giving due importance
to both classical components of the subject of @pobnd its different ramifications in tune with
modern scientific development across the world.cl&ssical aspects of Zoology include essential
structural-functional organization of the Non-Chatds and Chordates, Taxonomy,
Biosystematics, Histology, Animal physiology, Etioluand Adaptation. In contrast, the modern
dimension of the course curriculum has attachedrbst significant aspects of Molecular biology,
Genetics, Biotechnology, Bioinformatics, BiochemistBiostatistics, Immunology, and
Parasitology. The effort appears to be very frlitfuthe results and academic performance of the
existing and former students, reflected in theiccass in different national and state-level
competitions. The department offers four specigkps (Fishery, Ecology, Genetics & Molecular
biology and Parasitology) which also enable rurased students of the University to get proper
recognition nationally and different subject-basedvices. Moreover, the outreach and extension
program involving the students in their practicalrgculum has contributed significantly to the
livelihood generation of the region's marginalizedople. All the courses in the program are
carefully designed to equip the students for coripetexaminations like CSIR NET, SET, etc.,
and to write research proposals for grants.
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COURSE STRUCTURE OF M.Sc. IN ZOOLOGY

SEM COURSE COURSE TITLE Marks Credit
ESTER CODE
I Z0O0 101 [ Non- Chordate Biology and Chordate Biology
ZOO 101.1| Non- Chordate Biology 25
4(3-1-0)
Z0OO0 101.2| ChordateBiology 25
Z00 102 Histochemistry and Animal Physiology
Z00 102.1| Histochemistry 25
4(3-1-0)
Z00 102.2 Animal Physiology 25
Z0O0 103 Immunology and Methods in Biology
Z00 103.1| Immunology 25
4(3-1-0)
Z00103.2| Methods in Biology 25
Z00 104 | Cell Biology and Cytogenetics
Z00 104.1| Cell Biology 25
4(3-1-0)
ZOO 104.2| Cytogenetics 25
Z0O0O 195 | Non- Chordate Biology, Chordate Biology, Histochemis 50 4(0-0-8)
& Animal Physiology (Practical)
Z00 196 | Immunology, Methods in Biology, Cell Biolog 50 4(0-0-8)
& Cytogenetics (Practical)
TOTAL 300 24
I Z00 201 | Biosystematics and Ecological Principles
Z00 201.1| Biosystematics 25
4(3-1-0)
Z00 201.2| Ecological Principles 25
Z00 202 | Biophysics & Biochemistry
700 202.1| Biophysics 25
4(3-1-0)
Z0OO0 202.2( Biochemistry 25
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Z0OO0 203

Molecular Biology and Parasitology

Z00 203.1| Molecular Biology 25
4(3-1-0)
Z00 203.2| Parasitology 25
C-zOO0 204| Wildlife and Eco-Management and Aquaculture
C-200 204.1f Wildlife and Eco-Management 25
4(3-1-0)
C-z00 204.2[ Aquaculture 25
Z0OO0 295 | Biosystematics, Ecological principles, Biophys 50 4(0-0-8)
& Biochemistry (Practical)
Z00 296 Molecular Biology, Parasitology & Field Study (Ptiaal) 50 4(0-0-8)
TOTAL 300 24
I Z00 301 | Entomology and Ecotoxicology
Z0OO 301.1| Entomology 25
4(3-1-0)
ZOO 301.2 Ecotoxicology 25
Z00 302 Molecular Evolution and Microbiology
ZOO0 302.1| Molecular Evolution 25
4(3-1-0)
Z00 302.2| Microbiology 25

SPECIAL PAPER (A: Fishery; B: Ecology; C: Genetarsd Molecular Biology; D: Parasitology

ZOO0 303A | Fish TaxonomyAnatomyand Biology ancFish
Health Management
ZOO 303A.1 | Fish Taxonomy, Anatomy and Biolos 25
4(3-1-0)
Z0OO0 303A.2 | Fish Health Manageme 25
Z00303B | Biodiversity and Conservation Ecology and Aquatiolegy
Z00 303B.1 | Biodiversity and Conservation Ecology 25
4(3-1-0)
Z00 303B.2 | Aquatic Ecology 25
Z0O0 303C

Genetics and Molecular Biology
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Z00303C.1| Genetics 25
4(3-1-0)
ZO0 303C.2 | Molecular Biology 25
Z00303D | Diversity and Biology of Parasite and Immunopadsdy
ZOO 303D.1| Diversity and Biology of Parasites 25
4(3-1-0)
ZOO 303D.2 | Immunoparasitology 25
C-ZOO 304| Genetics and Basic and Applied Immunology (CBCS)
C-z00 304.1| Genetics 25
4(3-1-0)
C-ZOO0 304.2| Basic and Applied Immunology 25
Z0O0 395 | Entomology, Ecotoxicology, Molecular Evolutic 50 4(0-0-8)
and Microbiology
SPECIAL PAPER-BASED PRACTICAL
ZOO 396A | Fishery Practical — | 50 4(0-0-8)
Z00396B | Ecology Practical — |
Z00 396C [ Genetics and Molecular Biology Practical - |
Z00 396D | Parasitology Practical — |
TOTAL 300 24
Y ZOO 401 [ Environmental Pollution , Management and Biodivigr 50 4(3-1-0)
and Biostatistics
Z00401.1| Environmental Pollution , Manageme
and Biodiversity
Z00 401.2| Biostatistics
Z00 402 | Developmental Biology and Neuroendocrinology 50| (3-3-0)
Z00 402.1| Developmental Biology
Z0OO0 402.2 Neuroendocrinology
SPECIAL PAPER (A: Fishery; B:Ecology; C:Geneticsldfiolecular Biology; D:Parasitology)
Z0OO0 403A | Aguaculture and Fish Technology eLimnology
and Oceanography
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ZO0O 403A.1| Aquaculture and Fish Technology 25
4(3-1-0)
ZO0 403A.2 | Limnology and Oceanograpl 25
Z00 403B | System Ecology & Human Ecology
ZOO 403B.1| System Ecology 25
4(3-1-0)
ZOO0 403B.2| Human Ecology 25
Z00 403C [ Human Disease and Molecular Analysis and AppliedeBies
Z00 403C.1| Human Disease and Molecular Analysis 25
4(3-1-0)
ZOO0 403C.2| Applied Genetics 25
Z00 403D | Vector Biology and Vect«-borne Parasites al
Molecular Diagnosis and Clinical Parasitology
ZO0 403D.1| Vector Biology and Vector-borne Parasites 25
4(3-1-0)
Z00 403D.2| Molecular Diagnosis and Clinical Parasitology 25
SPECIAL PAPER-BASED PRACTICAL
ZOO 495A | Fishery Practical - |1 50 4(C-0-8)
Z00 495B [ Ecology Practical - Il
Z00 495C [ Genetics & Mol. Biology Practical - II
Z00495D | Parasitology Practical -1I
SPECIAL PAPER-BASED PROJECT/DISSERTATION
Z00 496B Ecology
Z00 496C | Genetics and Molecular Biology
Z0OO 496D | Parasitology
TOTAL 300 24
GRAND TOTAL 1200 96
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Distinctive Features of the Courses:

* Value-added course:
Z00103.2, Z00202.1, Z00202.2, Z00203.1, ZOO3022DZA03C.1, ZO0403D.2,

* Employability/entrepreneurship/ skill development:
Z00195,700295, Z00395, Z00494, z00196, Z00296,ZABA3BO0495A,
Z00396C, Z00495B, Z0O0396B, ZO0495C, ZOO396D, ZOWA9ZOO496A,
Z00496B, Z00496C, ZO0O496D

» Digital content: NIL

» Ethics, gender, human values, environment & sustaability:
Z00201.2C-200204.17200404.1

e The new course introduced:
C-Z00204.2, C-Zz00304.2

M.Sc. ZOOLOGY SEMESTER MARKS DISTRIBUTION

SEM Theory Practical
I 200 100
Il 200 100
11 200 100
v 150 150
Total 750 450
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Marks Distribution of Practical Papers

Z00-195 Marks (Total=50)
Non- Chordate Biology 10
Chordate Biology 10
Histochemistry 05
Animal Physiology 15
Internal assessment- (Viva & LNB) 10

Z00-196 Marks (Total=50)
Immunology 10
Methods in Biology 05
Cytogenetics 15
Cell Biology 10
Internal assessment- (Viva & LNB) 10

Z00-295 Marks (Total=50)
Biosystematic: 05
Ecological principle: 15
Biophysics 05
Biochemistry 15
Internal assessme- (Viva & LNB) 10

Z00-296 Marks (Total=50)
Molecular Biology 12
Parasitolog) 18
Field Study 10
Internal Assessme- (Viva & LNB) 10

Z00-395

Marks (Total=50)

Entomology

10
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Ecotoxcology 8
Molecular Evolutior 7
Microbiology 15
Internal Assessme- (Viva & LNB) 10
Z00-396(Special papel Marks (Total=50)
Z0O0-396A Fishery 40
Z0(0-396B Ecology 40
Z0(0-396C Genetics & Mol. Bic 40
Z00-396D Parasitolog 40
Internal assemen-( Viva & LNB) (10) for each special paj
Z00-494 Marks (Total=50)
Environmental Pollution 05

Management and Biodiversity

Biostatistics 15
Developmental Biolog' 15
Neuroendocrinolog 05
Internal Assessme- (Viva & LNB) 1C
Z00-495 (Sgecial paper Marks (Total=50)
Z0O(0-495A Fishery 40
Z0O0-495B Ecology 40
Z00-495C Genetics and Mol. Biolog 40
Z00-495D Parasitolog 40
Internal Assessme- (Viva & LNB) 1C

Z00-496(PROJECT/DISSERTATION Marks (Total=50)

Special papt

Z0O(0-496A Fishery 50
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Z00-496B Ecology 5C

Z00-496C Genetics and Mol. Biolog 5C
Z00-496D Parasitolog 5C
1S'YEAR
SEMESTER- |

Course No: ZOO 101: Non-Chordate Biology and Chorde Biology (50 Marks, 4

credit)
UNIT I: ZOO 101.1: Non-Chordate Biology

Course Outcome:

The students will be acquainted with non-chordat®logy at the end of the course. Students
will be able to identify the invertebrates and cfy them. Non-chordates (Metazoa),
representing the largest group of the animal kingdo are characterized by several unique
features and display various phenomena (Cyclomorgiso filter feeding, hydrostatic skeleton,
metamorphosis etc.), based on which an array ofdhes, hypotheses, scientific principles have
been advocated in the gamut of the subject of ZggloThe syllabus has provided more stresses
on three different aspects:1) Evolution based onstxg theories and hypotheses explaining
non-chordate, especially metazoans origin and evln; 2) Phylogenetic relationships among
metazoans based on superphyletic concepts; 3) somigue biological phenomena with
functional roles and 3) Conservation strategies mktazoans for the ecological and economic
benefits.

Syllabus:

1. Origin and evolution of Metazoa; phylogenetiewew of major invertebrate phyla| 4L
Phylogenetic relationship among Protozoa, Parazbksozoa, and Metazog;
evolutionary significance; Concepts and evidenautaBuper Phyla
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2. Foraminifer— characteristics, origin, distribution, biology, amcblogi@l and economic | 3L
significance of foraminifera.

3. Comparative account of different larval formso&lomate non-chordates. BL

4. Biology of free living nematode feeding mechanism and roles of nematode 3L
ecosystem.

5. Lophophorate relatiohips; Bryozoa (Ectoprocta and Entopro«- anatomical 3L

peculiarities feeding mechanisms and phylogenetationship.

6. Rotifera — general organization, mastax, repctdn, and cyclomorphosis. 3L

7. Foraminifer— characteristics, origin, distiution, biology, and ecological role ¢ 3L
foraminifera.

8. Conservation strategies of invertebrates: imdte diversity, importance, and three| 3L
alternative approaches to species-focused congaryabnservation status evaluatipn
for invertebrate species.

Reference Books/ Journal Article:

1. Animal Evolution-Interrelationships of the ligriPhyla: Claus Nielsen (Oxford University
Press)

2. Diversity of Life (Invertebrates): Harry D. Raids(East-West Press Pvt. Ltd.) 3. Assembling
the Tree of Life (Edited by Joel Cracraft and Mieh& Donoghue (Oxford University Press)

4. An introduction to the invertebrates: Janet Mo@ambridge University Press) 5. The
History of Life -A very short introduction: Michadl Benton (Oxford University Press) 6.
Invertebrate structure and function: Barrington \& JThomas Nelson and Sons Ltd, London 7.

Invertebrate Zoology: Ruppert and Barnes

8. Biology of the Invertebrates: J A Pechenik

9. Invertebrate Zoology: Anderson

10. Invertebrate Zoology: Meglitsch and Schram
11. Pat Willmer: Invertebrates Relationships

UNIT II: ZOO 101.2: Chordate Biology

Course Outcome:

Through the course, the students will be accustonea@hordate biology. Students will be able
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to identify the chordates and classify them.

Syllabus:

1. Origin of Chordates: Hemichordata, Cephalochordata, Urochordata, thggnooif 5L
craniates, the evolution of primates with speaé&trrence tdHomo sapiens sapiens.

2. Protochordates: Endostyle and iodine binding capacity in Protoclated. 3L

3. Respiratory system & gas bladder:Function and requirements of the respirat| 5L
system; ventilation of internal gills; Agnatha, tilaginous fishes, bony fishes, larval
gills; arial respiration in lung fishes; swim bladand the origin of lungs and other
ducts.

4. Excretory System and osmoregulationEvolution of kidneys among vertebrate 5L
kidney structure in relation to osmoregulation;ibgattern and the Archinephros,

Pronephros, Mesonephros, Metanephros: Exterrt excretion, osmoregulation i
freshwater and marinefishes, association with tivewy system.

5. Echolocation: Structure and function of organs of hearing balaarwecholocation 5L
morphological adaptation for echolocation; bat éatation.

6. Integumentary system:Cellular association and glandular System 2L

Reference Books/ Journal Article:

1. Wolff, R. G. (1991). Functional chordate anatpiyC. Heath Canada, Limited. The
University of Michigan.

2. PANDEY, B. N. and V. MATHUR (2018). BIOLOGY OFHDRDATES. PHI Learning Pvt.
Ltd., 2018.

3. Satoh, N. (2016). Chordate Origins and Evolutidme Molecular Evolutionary Road to

Vertebrates, Elsevier Science.Academic Press, 2016
4. Kardong (2005). Vertebrates, 4/E, McGraw-Hillugdtion (India) Pvt Limited.

Course No: Z00102: Histochemistry and Animal Physitogy

(50 Marks, 4 credit)
UNIT I: ZO0O102.1: Histochemistry
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Course Outcome:

Students will understand the Scope and importanééistology and histochemistry. General
principles for the preparation of tissue for histogical studies and histochemical localization
of various cellular components would be anothegsificant aspect of the course

Syllabus:

1. Introduction to Micr-technique: Microtomy: Parts of a rotary microtc and thei | 5L
functions; Alcohol as an ideal dehydrating agerdraffin as an ideal embeddirig
medium; Mayer’'s albumin; Natural and synthetic mowp media. Routing
histopathology: Fixation, dehydration, clearingfiliration, embedding and bloc
preparation of tissue samples; section cuttingsarelching over slides.

a)

2. Fixation: Objectives of fixation; Preservatives fixatives; Additive and nc-additive | 5L
fixatives; Coagulant vs. non-coagulant fixativestian of alcohol, formalin, mercuri¢
chloride, and picric acid on cells; Applications fofation: Composition, merit an
demerit, use of Bouin’s fluid, aceto-alcohol andri@y’'s fixative; Fixation artifact;
Fixation for electron microscopy (with glutaraldeleyand osmium tetroxide).

=

3. Dyes: Stain vs. dye; Properties of dye molecudesd and basic dyes; Chemical 3L
classification of dyes; Dyes of plant and animagios; Vital dyes; Amphoteric dyes.

4. Histological staining: Orthochromatic vs. metachatic staining; Mordants an| 4L
mordanting (single-bath and double-bath methodgplidations of staining: singlg
double, and triple staining of tissues using tdhadblue, hematoxylin-eosin, arnd
Mallory’s trichrome staining.

5. Enzyme histochemistry: (i) Gomori’s reaction falkaine phosphatase: Workin| 4L
principle; Applications in cell biology, cancer kbgy, ecotoxicology, and
developmental biology. (ii) Benzidine reaction foyeloperoxidase in blood smedrs
Working principle; Applications in the detection wiyeloid and lymphoid leukemig,
and congenital myeloperoxidase deficiency.

6. Immunohistochemistry: Primary and secondary badiies; Reporter enzyme aif 4L
chromogenic  substrate; Working  principles of direcand indirect
immunohistochemistry; Applications of immunohisteafistry in the detection of
different types of cancer.
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Reference Books/ Journal Article:

1. Baker, J. R. (1958). Principles of Biologicaldw-technique. Methuen, London. 2.
Buchwalow, I. B. and Bdcker, W. (2010). Immunohgtemistry: Basics and Methods.
Springer.

3. Stoward, P. J. and Pearse, A. G. (1992). Histocstry: Theoretical and Applied (Vol. 3:
Enzyme Histochemistry) (4th ed.).Churchill Livingse.

4. Suvarna, K. S., Layton, C. and Bancroft, J.2D18). Bancroft's Theory and Practice of
Histological Techniques (8th ed.). Elsevier.

UNIT II: ZOO 102.2: Animal Physiology

Course outcome:

The course will provide detailed knowledge of therious physiological organ systems and the
importance of the integrative functions of the humaody. To have enhanced knowledge and
appreciation of mammalian physiology; to understaride processes of critical physiological
systems, including the cardio-respiratory, renagproductive, and metabolic systems; to know
how these separate systems interact to yield irdeggt physiological responses to challenges
such as exercise, fasting and ascent to high alfiéiand how they can sometimes fail; to be able
to perform, analyze and report on experiments anaservations in physiology; to be able to
recognize and identify principal tissue structures.

Syllabus:
1. Blood, Circulation and Respiration: 1L
i. Haemopoiesis & haemostasis 1L
ii. Blood volume, blood pressure and their regolati 2L
iii. Acclimatization to extreme conditions like hyyia & diving 2L
iv. Body oxygen stores: Haemoglobin, Oxyhaemoglaid Myoglobin 1L
v. Oxygen dissociation curve; Bohr's effect; Haldagifect.
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2. Cardiovascular System: 1L

i. Neurogenic hearts 2L
ii. Myogenic heart, heart as a pump; regulatiohedrt pumping; specialized
junctional tissue
1L
iii. Cardiac cycle 1L
iv. Neural and chemical regulation of excitatiorc&nhduction in the heart 1L

v. ECG - principle, measurement and significance.

3. Stress Physiology: 3L
i. Homeostasis, Comfort zone, feedback controlesyst 3L
ii. Oxidative stress; Cellular response; Free r@diand antioxidants

4. Thermoregulation: 3L
i. Body temperature and determinants of body hgabeuction and loss 3L

ii. Physiological events for thermoregulation-plogsj chemical, neural; counter
current system.

Reference Books/ Journal Article:

1. Textbook of Medical Physiology - Arthur C. Gugt& John Edward Hall. 13Ed. 2.
Ganong's Review of Medical Physiology- Kim E. B&tr8usan M. Barman, Scott Boitano,
Heddwen Brooks. 25th Ed.

3. Biochemistry - Debajyoti Das, 1978.

Course No: ZOO 103: Immunology and Methods in Biolgy
(50 Marks, 4 credit)

UNIT I: ZOO 103.1: Immunology

Course outcome:

This course will describe the immune systems oftekrates that enable them to recognize and
respond specifically to foreign substances. Thedgnts will be able to comprehend the roles of
the lymphoid organ, immune system cells, antigesstibodies, MHC, antigen presentation and

immunity to infectious diseases.
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Syllabus:

1. Cells and organs involved in the immune systgpes of immunity 2L

2. a) Antigenicity and immunogenicity 1L
b) Concept of the epitope, paratope, agretopeghaptd adjuvants 2L

3. T-cell and B-cell biology 2L
a) Origin and maturation of T and B lymphocyte 2L
b) Mechanism of humoral and cell-mediated ImmunspRase 2L
c) T-cell subpopulation

4. a) Antigen processing and presentation 2L
b) Major Histocompatibility Complex (MHC): Mechannsof immune response and 2L
generation of immunological diversity

5. The Complement System: The Major Pathways of @@ement Activation, the Regulatio| 4L
of Complement Activity, Complement Deficiencies

6. a) Structure and function of Immunoglobulin (& its Isotypes. 3L
b) Enzymatic activity on Ig molecule. 1L

7. Applied Immunology:-ELISA, RIA, Immunoblottingnd Immunohistochemistry. 21

Reference Books/ Journal Article:

1. Abbas, A. K., Lichtman, A. H. and Pillai, S. (). Cellular and Molecular Immunologg"

ed. Saunders.
2. Abbas, A. K. and Lichtman, A. H. (2008asic Immunology2™ed. Elsevier.

3. Coico R, Sunshine, G., Benjamini, E. (2008)munology: A short Cours&"ed. Wiley Liss:

New Jersey.
4. English, L. S. (1994)echnological Applications of Immunochemicals (BODJ.
Butterworth- Heinemann, Oxford Freeman and Co.

5. Goldsby, R. A., Kindt, T. J., Kuby, J. and OsimrB. A. (2013)immunology #"ed. W. H.

Freeman and Co.
6. Khan F. H. (2009)The Elements of Immunolagirentice Hall India.

7. Kindt, T., Goldsby, R. Osborne, B. (200Rubys Immunology 6" ed. W.H. Freeman and

Co.

8. Male, D., Brostaff, J., Roth, D. and Roitt,2006).Immunology 7#"ed. Mosby. 9. Rao, C. V.

(2002).Immunology Narosa Publishing House, New Delhi.
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10. Roitt, I. M. and Delves, P. J. (200Rpitt's Essential Immunologyd" ed. Blackwell
Science Ltd.

UNIT II: ZOO 103.2: Methods in Biology

Course Outcome:

Upon completing this course, students will be alie address a research problem in
biotechnology and provide examples of current applions of biotechnology and advances in
different areas like medical, microbial, environm&l, and bioremediation. After getting
theoretical knowledge, students would be acquaintedh some modern instruments and
methods indispensable to pursuing advanced reseancthe biotechnology field.

Syllabus:

1. Molecular Biotechnology 2L
a) Recombinant DNA technology 2L
b) Restriction & modifying enzymes 2L
c¢) Production of recombinant DNA molecule 1L
d) Cloning Vector 1L

e) Amplification of DNA by PCR

2. Environmental Biotechnology 1L
a) Bioremediation 1L

I. In situ bioremediation 2L

ii. Ex situbioremediation 2L

b) Bioremediation of Xenobiotic components and logdrbons 1L

¢) Phytoremediation
d) Integration of different rural biotechnologi¢abls and Cryopreservation
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3. Techniques and Bioinstrumentation 4L
a) Principle and applications of different typesbfomatography, LC-MS.

b) Basic Principles of Electrophoresis; Agarose Bettrophoresis; SDS- 4L
PAGE; Cell fractionation; Ultracentrifugation; Sbharn Blotting Hybridization. oL

c) Flow Cytometry, 2D Gel Electrophoresis, and FISH

Reference Books/ Journal Article:

1. Principle and techniques of biochemistry andédalar Biology by K.Wilson and J. Walker
7"Ed, Cambridge
2. Physical biochemistry- Principles and Applicady David SheehanEd.

Course No: ZOO 104: Cell Biology and Cytogenetics
(50 Marks, 4 credit)

UNIT I: ZOO 104.1: Cell Biology

Course outcome:

Students will be well informed about the membrarteusture and composition, transport and
trafficking of protein, the cytoskeleton, cell moweent, and extracellular matrix. The

mechanism of cell division and its regulation thrgh different checkpoints will be thoroughly
understood. Cell cycle, apoptosis, signal transdoict and cancer biology are vital parts of the

course.

Syllabus:

1. Biomembrane Structure 2L

The Lipid Bilayer: Composition and Structural Orgaation; Membrane Proteing:
Structure and Basic Functions, Membrane lipids:spholipids, Sphingolipids, an
Cholesterol and Intracellular Movement

N

2. Transmembrane Transport of lons and Small Mddscu 2L

Overview of Transmembrane Transport, ATP-Poweradpguand the Intracellular
lonic Environment, Overview of Trans-cellular Traonst
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3. Moving Proteins into Membranes and Organelles

Targeting Proteins to and across the ER Membrarsertion of Membrane Protein
into the ER, Targeting of Proteins to Mitochondaiad Chloroplasts, Transport Inf
and Out of the Nucleus

S
(0]

4L

4. Signal Transduction

The basic idea of Cell signaling, G Protein—CoupReceptors: Structure ar
Mechanism, G Protein—Coupled Receptors and Regualafilon Channels, Signalin
through second messengers, Receptor tyrosine kangisa&ing, MAP Kinase pathwal

<Q

6L

5. Cytoskeleton & Cellular Motility

Microtubule Dynamics and regulation, Microtubulantor proteins: Kinesins &
Dyneins and Cellular motility

3L

6. Cell cycle regulation: Phases Eukaryotic cell cycle, cyclin and cyc-dependent
kinase, Regulation of CDK-cyclin complexes, Protdimases in cell cycle, Regulatio
by ubiquitin ligase, Exit from mitosis, DNA replitan and DNA damage checkpoint
chromosome—-microtubule attachment

(2]

SL

7. Interactions between Cells and Their Environment

Overview of major cell-cell and cell-matrix adhesiwteractions, Cell-Cell and Cell;
Extracellular Junctions and their adhesion molesulee extracellular matrix: The
basal lamina and connective tissue; Integrin

3L

Reference Books/ Journal Article:

1. Cell and Molecular Biology by Gerald Karp, 7td.2013.
2. Lewin’s Cells by Gorge Plopper, David Sharp, B 2015.
3. Molecular Cell Biology by Harvey Lodish, 9th EzD21.

4. Molecular Biology the Cell by Bruce Alberts, @d. 2015.
5. Molecular Biology by Robert F. Weaver, 5th EA12.

UNIT II: ZOO 104.2: Cytogenetics Course outcome:

The course will provide an understanding of genetnalysis at the gene, genome and

population levels. Understanding Drosophila genati&valuation of the various aspects of

structural, functional and comparative genomics. Bigning and development of
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experiments using Drosophila and their assessmehtotigh genetic analysis and

interpretations

Syllabus:

1. Genetic Fine structure: 5L

The CIS-TRANS or complementation test for functilcai&elism, Fine structure of
the phage T4 rll locus, Complementation mappingdeidtion mapping.

2. Recombination in Bacteria: 5L

F factor, episomes, Hfr, integration of F factoterrupted mating Experiment,

conjugation mapping, transformation and transductio

3. Tumor Inducing Viruses — Viral Oncogenes 8L

integration, formation of transducing retrovirugetein products of protooncoge
Oncoproteins, regulation of gene expression anthsigansduction Cancer inductign

Life Cycle of Rous Sarcoma Virus, RSV genome orgaton, mechanism cr)]f
€,

by Retroviruses, tumor suppressor gene and theatifun.

4. Genetic structure of Populations- 7L

Genotypic frequencies, Allelic Frequencies, thedyaWeinberg Law, calculation of
genotypic and allelic frequencies where multiplelak are present, derivation of tie
Hardy-Weinberg Law.

Reference Books/ Journal Article:

~NOoO o WNPE

. Introduction to Genetic Analysis by J.F.Griffth

. Genes viii by Benjamin Lewin

. Genetic: Analysis and Principles by Robert &idR&er

. An Introduction to the Genetic Analysis by DaVidSuzuki
. Genetics:A Conceptual Approach by Benjamin Adge

. iGenetics: A Molecular Approach by Peter J. Rliss

. Principle of Genetics by Peter Snustad
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Course No: ZO0195 (Practical):
Non-Chordate Biology, Chordate Biology, Histochemisy and Animal

Physiology(50 Marks, 4 credit)

Syllabus:

1. Non- Chordate Biology:

i) Identification of common Invertebrate and Vertie taxa

i) Minor Dissection:

a. Grasshopper - Reproductive system/ Nervousrayste

b. Cockroach — Stomatogastric Nervous system

c. Achatina — Reproductive system & Nervous system

2. Chordate Biology:

i) Major Dissection: Vth, VIIith cranial nerves obhy fish

i) Minor Dissection: Fish scale and pecten of bird

3. Histochemistry

i) Preparation of laboratory fixative mixtures

i) Microtechnique for routine histological study

iii) Histological study of different vertebrate angs

4. Animal Physiology

i) Demonstration of blood haemoglobin estimatiothiea animal model
i) Estimation of pH and its impact on any aquatigmal.

iii) Observation of gut movement in an animal unkgpoxia using Dale’s apparatus iv)

Estimation of Blood Pressure and Heart Rate

v) Determination of Breath-Holding Time (BHT) inmans
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Course No: ZOO 196 (Practical):

Immunology, Methods in Biology, Cell Biology and Cyogenetics(50 Marks, 4

credit)

Syllabus:

1.
a.

b.

w o N

a3}

b.

Immunology:
Study of macrophage.

Study of phagocytosis.

. Determination of human blood group

. Methods in Biology

. Characterization of macromolecule through Gettebphoresis

. Cell Biology

. Identification of different stages of cell dias and cell organelle.
. Mitochondrial Staining

. Cell isolation and cell counting

. Cytogenetics:

. The life cycle oDrosoplila.

Analysis and interpretation of genetic crossih special reference tOrosophilac. Study of

the polytene chromosome bfosophila
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1S'YEAR

SEMESTER- Il
Course No: ZOO 201: Biosystematics and EcologicafiRciples

(50 Marks, 4 credit)
UNIT I: ZOO 201.1: Biosystematics
Course outcome:

This course will describe the importance of taxongrm biology, the historical resume of
systematics and the stages of taxonomy. The cowsasuld deal with biological
classification, basic principles and rules for theassification of organisms. The course
would enlighten the students with modern trends biosystematics concepts of different
conventional and newer aspects.

Syllabus:

1. Microtaxonomy: Phenon, Taxon, Category, type; stages of taxonéumys 3L
and tasks of Taxonomists; Importance of taxonamigiology.

2. Macrotaxonomy: Theory aid practice of Biological classification; Bas| 4L
principles, Rules for the classification of organs, Identification criteria
Taxonomic characters, Classification and phylogelsy classification a
Theory? The functions of classification.

3. Concert of Species Typological species concept, Nominalistic specaxept, | 4L
Biological species concept, Evolutionary speciescept; other specieg;
Polytypic species, Subspecies, Infraspecies apdrSpecies.

4.Neo SystematicsMorphological approa¢, Immature stages and Embryologid 4L
approach, Ecological approach, Behavioural appro&chlogical approach|,
Cytological approach, Biochemical approach, Nunaricsystematics
Differential systematics.

5. Molecular Systematics: Immunological aspe, chromatographic aspec| 4L
Electrophoresis, Infrared spectrophotometry, Hisémoical studies, geneti
complement, DNA hybridization, Karyological studies

[¢]
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6. Macromolecular & Micromolecular Systematics: based on DNA, RNA| 2L
Protein, amino acids, fatty acids and phenols.

7. Role of Systematics in applied BiologAgriculture& Forestry, Biologica| 3L
control, wild life management, National Defensayitonmental problems
soil fertility, = Mineral prospecting, Quarantine aseire, Commercial
application.

8. Systematics and Public Health Manageme 1L

Reference Books/ Journal Article:

1. Mertens, T. R. and J. L. Lines (1978). Prin@gpdé biosystematics, Educational Methods. 2.
Daniel, M. (2009). Taxonomy: Evolution at Work, Alp Science International. Publisher Alpha
Science International, 2009

3. Mayr, E. and P. D. Ashlock (1991). Principlesg$tematic zoology, McGraw-Hill. Publisher
McGraw-Hill, 1991

4. Hickman, C. P., S. L. Keen, et al. (2016). Intgd Principles of Zoology, McGraw-Hill
Education. 17th Eds.

UNIT II: ZOO 201.2: Ecological principles
Course outcome:

The subject ecology dealing with the relationshimang different life forms in respect of their
environment is a blend of concepts and contentdg¢mmation). To understand the applicability
of this subject, the students must have an acquantde with the different definitions,
terminologies, scientific principles, hypothesedjetbries, etc., with proper examples. The
contents of this syllabus have been identified t@ke the students understand the basics of
ecology, putting more emphasis on the system eggldwpbitat ecology, population and
community ecology and evolutionary ecology so teablogy students can not only understand
the ongoing ecological processes but also can citwie to the proper eco-management.
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Syllabus:

1. Basics of Ecology 5L

Biosphere and Ecosphere; Types of the food webn€dedness, energy and functionpal
webs; Features of food web — nodes, links, linkdgesity, connectance, chain length;
cybernetic nature of ecosystem; stability througkdback control and redundancy |of
components; resistance and resilience stabilitya Ggpothesis.

2. Population Ecology 5L

Survivorship; Life table, fertility schedule. Repiative strategies; semeloparity,
iteroparity, r & k strategies, population interacis- direct and indirect, positive and
negative. Lotka-Volterra model of competition anedgator-prey interaction. Causes |of
extinction and endangerment of populations. Antbgemic impact on extinction, habitat
destruction and fragmentation, and the introduatibexotic species.

3. Community and Ecosystem 5L

Structure of biotic community. Community patterdszersity and stability. Communit)
boundary: Ecotone and edge types, Edge effect algd epecies, Edge/Area ratio
concerning size, shape and fragmentation of hab@mganismic and individualisti¢
concepts of community. Leibig’s Law of tolerance.

4. Habitat Ecology 5L

Habitat and niche: spatial, trophic and multi-disienal niche concepts, fundamental gnd
realized niche, niche breadth and niche overlapng@&titive exclusion: experimental and
natural evidence. Keystone species. FoundationiespeSpecies abundance hypothesis.
Ecological guilds and ecological equivalents.

5. Evolutionary Ecology 2L

Definition; different approaches, Bet-Hedging stgaés, Hamilton’s role and limitations
of the inclusive fithess model.

6. Ecology and organism: 3L

1) Aquatic Ecology: Types and zonation of aquatic bodies, lotic @mdi¢ biotic
communities and limiting factors,

i) Terrestrial Ecology: Bio-geography of Indian terrestrial landscapehvepecial reference
to soil subsystem and forests with respective bicdmmunity
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Reference books:

1. Fundamentals of Ecology- Eugene P. Odum, 2005.

2. Biological Science — Scott Freeman. 2018.

3. Ecology- Robert E. Ricklefs, Gary Leon MilleQQD.

4. Riverine Ecology. Volume 1 (Chapter 3)§fshed by Springer Nature): Chakraborty Susanta
Kumar

Course No: ZOO 202: Biophysics and Biochemistry
(50 Marks, 4 credit)

UNIT I: ZOO 202.1: Biophysics
Course outcome:

At the end of the course, the student will be abdeunderstand fundamental concepts in
biophysics that underlie biological processes thghuknowledge of membrane biophysics
and thermodynamics laws. The system would be dealth the principle of
thermodynamics, electromagnetic and ionizing ratican, and principles of biophysical
chemistry.

Syllabus:

1. Biophysical principles: (i) pH and luffer — Meaning, range and calculation of p| 8L
Mechanism of action of buffers; Significance of pHhe biological system; Buffer
of extra- and intracellular fluids. (i) Osmoticgasure: Laws of osmotic pressufe;
Isosmotic vs. isotonic solutions; Effect of hypdtotreatment on animal and pla
cells; Survival of freshwater teleost fishes in btgmic lotic water; Survival of maring
teleost and elasmobranch fishes in hypertonic ssarw(ii) Membrane transport:
Diffusion; Osmaosis; Active transport and its typkest channels vs. membrane pumps;
Facilitated diffusion vs. active transport; Reveosenosis and its application.

12}

=]
—+

U

2. Thermodynamics: Different types of thermodynamic systems; Laws 2L
thermodynamics; Applicability of thermodynamic priples in living beings.

3. Colloidal system:Crystalloid vs. colloid particles; Classificatiohamlloids; Lyophilic | 4L
sol and lyophobic sol — properties and preparayoywnian movement and Tyndal
effect; Dialysis and its clinical importance; Elextialysis and its application in the
production of drinking water.
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2. Microscopy in biology and medicine:(i) Fluorescence microscoj- Auto 5L
fluorescence and hetero-fluorescence; Working pieof fluorescence
microscope; Application in the detection of chromgeloid leukemia, tuberculosis
infection and catecholamine hormones; Principlenshunofluorescence. (ii)
Transmission electron microscopy — Comparisonatkimg principles of light
microscope and TEM; Biological application witheence to the diagnosis of virg
infection and other diseases.

3. Biophysics of membrane:Fluid mosaic model; Intrinsic and Peripheral membr. 3L
proteins; Asymmetric distribution of proteins, tigiand carbohydrates in bio
membranes; Movement of membrane lipids and proteitisreference to cell fusior
study and fluorescence recovery after photobleactHRAP).

4. Dynamics of circulation: Laminar and turbulent blood flow; Reynold numbeasi 3L
concept of blood pressure and blood volume; Faabditeencing blood pressure and
blood volume.

Reference books:

1. Das, D. (1982). Biophysics and Biophysical Cretrgi Academic Publishers, Kolkata. 2. De
Robertis, E. D. P. and De Robertis, E. M. P. 17. Cell and Molecular Biology (8th Ed.).
Lea &Febiger, U.S.

3. Hayat, M. A. (2000). Principles and TechniqueElectron Microscopy: Biological
Applications (4th Ed.). Cambridge University Prdd<(.

4. Palit, S. R. (1975). Elementary Physical Cheamwi&nd Ed.). Science Book Agency, Kolkata.

UNIT II: ZOO 202.2: Biochemistry

Course outcome:

The course will provide an understanding of fundamal biochemical principles such as
biomolecules, metabolic pathways, and regulationtié biological process. Upon completion
of the course, students can: Understand the agescresponsible for producing various
products using biochemistry. Understand the term ,pBuffer. Understand the structure and
function of carbohydrates, amino acids, proteinqyalipids. The students will understand the
fundamental energetic biochemical processes and ahetic pathways' chemical logic. The
course also integrates metabolic processes in ¢atlaystems and organizes cellular pathways.
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Syllabus:

1. Stabilizing interactions (Vander Waals, electrosic, hydrogen bonding, hydrophob 2L
interaction)

2. Protein Conformation: Primary, secondary, tertiary and quaternary #iines; 5L
Ramachandran plot; domains; motif and folds.

3. Protein Purification: Salting out, Dialysis, G-filtration chromatocaphy, lor-exchange| 3L
chromatography, Affinity chromatography, High-press liquid chromatography, Ge
electrophoresis, Isoelectric focusing, Two-dimenalelectrophoresis.

4. Enzymes:Enzyme kinetics, Michae-Menton equation, hyperbolic and Lineaver 3L
Burke plot; co-enzymes and cofactor; competitivé aon-competitive inhibitor and
their effects on enzyme kinetics; Active site ofearzyme; Enzyme regulation,
allosteric modification, its kinetics, covalenttyodulated enzymes.

5. Biological Oxidation: Redox potential, mitochondrial electron carrierss tespiratory| 4L
chain (electron transport chain); Mitchell’'s chesmwtic theory of oxidativg
phosphorylation; FoF, ATPase, and Q cycle.

6. Lipid Metabolism: denovo synthesis of fatty ac, microsomal fatty acid elongase 3L
desaturase systems; oxidation of saturated faitlg @and unsaturated fatty acids.

7. Protein metabolisn: Deamination, transamination, formation of ureasnfation of | 2L
specialized products from amino acids: catecholapgarotonin, melatonin, glutathion

T3, and T.

o

8. Carbohydrate metabolisn: Anabolic role of TCA cycle, integration of carbalrate, 3L
fat and protein metabolism. Regulation of Glycayand TCA cycle,
Gluconeogenesis, Pentose phosphate pathway, @lyesig, glycogenolysis with
special reference to rate limiting steps.

Reference books / Journal articles:

1. Biochemistry by Jeremy M. Berg, John L. TymocZkabert Stryer, 7th Ed. 2012. 2.
Biochemistry by D Voet and J G. Voet, 4th Ed. 2011.

3. Biochemistry by Mary K. Campbell, Shawn O. R, BEd. 2009.

4. Lehninger Principles of Biochemistry by DavidNlelson and Michael M. Cox, 6th Ed. 2011.
5. Biochemistry by David E. Metzler, 2nd Ed. 2003.
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Course No: ZOO 203: Molecular Biology and Parasitaigy
(50 Marks, 4 credit)
UNIT I: ZOO 203.1: Molecular Biology

Course outcome:

The course will explain the fundamentals of genetiand the Mendelian laws, the concept of
alleles, and the idea of linkage and crossing owérgenes. The course will open an avenue to
become familiar with various types of genetic déggnotyping, expression, and sequence data),
chromosomal mapping, the genetic composition of thielogical population, and evolutionary

factors that explain the variation. In-depth knowdge of chemical and molecular processes

between cells, including the central dogma, will &ssured at the end of this course.
Syllabus:

1. DNA Replication: 6L

The chemistry of DNA synthesis, the mechanism ofAQd¢lymerase, the replicatio
fork, the specialization of DNA polymerase, SlidiB§A clamp loading, Initiation
of DNA replication in prokaryotes and eukaryoteslicase loading and activatio
elongation and termination of replication.

-

—

2. The Transcription Process: 7L

Role of RNA polymerase in prokaryotes, initiatioh tcanscription at Promoters,
elongation and termination of an RNA in prokaryot&sfferent types of RNA
ploymerases in eukaryotes Initiation, elongatiord germination of transcription if
eukaryotes, Post-transcriptional control of genaression by Micro RNAs and RN/
interference.

P

3. Protein Synthesis 6L

Genetic codes, Ribosome, Charging tRNA, initiatintranslation; the role o
initiation factors, Elongation: binding of AminoddRNA, peptide bond formatior
and translocation; Termination of translation.

4. Regulation of Gene Expression in Prokaryotes 6L

The Operon Model; lac an inducible Operon, Posi@antrol of the lac Operon by
CAP and Cyclic AMP. Repressible operon, Gene omgdiun of the tryptophan
biosynthesis gene, Regulation of the trp operon.
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Reference books / Journal articles:

. Molecular Biology of the Gene by James D. Watson

. Genes XII by Benjamin Lewin

. Genetics:A Conceptual Approach by Benjamin Adge

. iIGenetics: A Molecular Approach by Peter J. Rlss

. Principle of Genetics by Peter Snustad

. Concept of Genetics by William S. klug, Mich&lCummings
. Introduction to genetics A Molecular ApproachTsrry Brown
. Molecular Biology by Robert F. Weaver

O~NOUIRWNEF

UNIT II: ZOO 203.2: Parasitology
Course outcome:

The course will provide an understanding of the drgity and biology of parasites, besides the

epidemiological aspects of different parasitic dases will be explored and students will be able

to gain knowledge regarding the mode of transmigsiof parasitic diseases and its preventive

measures.
Syllabus:
1. a) Types of Parasites and hosts. 2L
b) The basic concept of Parasitism, symbiosis, ggisy commensalisms and 2L
mutualism.
2. Molecular, cellular and physiological basis oktiparasite interactions. 2L
3. Life cycle and immunology d?lasmodium falciparum 3L
4. Epidemiology and transmission of parasitic diesaMalaria, Kalaazar. 4L
5. @) Zoonosis and Zoonotic diseases with speefatence to Balantidiasis, Giardiasis 3L
Filariasis and Paragonimiasis.
b) Life cycle and biology ofeishmania sp. Schistosom sp.. 4L
6. Structure and composition of helminth cuticle. 2L
7. Vector biology with special reference to mosgustand fly, and ticks. 3L
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Reference books:

1. Bogitsh, B. J. and Cheng, T. C. (20@8)man Parasitology2nd Ed. Academic Press, New
York.

2. Chandler, A. C. and Read. C. P. (19@dfroduction to Parasitologyl0th ed. John Wiley and
Sons Inc.

3. Chatterjee, K. D. (1981parasitology (Protozoology and Helminthologyd" ed. CBS. 4.
Cheng, T. C. (1986)seneral Parasitology2nd ed. Academic Press, Inc. Orlando. U.S.A. 5.
Cox, F. E. G. (1993Modern Parasitology2nd ed. Blackwell Scientific Publications. Lealan
Febiger, Philadelphia.

6. Hati, A. K. (2001)Medical ParasitologyAllied Book Agency, Kolkata.

7. Noble, E. R. and Noble G. A. (198®prasitology. The Biology of animal Parasitésh ed.
Lea and Febiger, Philadelphia.

8. Roberts, L. S., Janovy, J. and Nadler S. (2@nld D. Schmidt & Lary S. Roberts’
Foundation of Parasitology®"ed. McGraw-Hill International.

9. Schmidt, G. D. and Roberts, L. S. (2009undation of Parasitologydrd ed. McGraw Hill
Publishers.

10. Schmidt, G. D. (1989Essentials of ParasitologyVm. C. Brown Publishers (Indian

print;1990, Universal Book Stall).
11. Smyth, J. D. (1994Animal Parasitology3rd ed. Cambridge University Press.

CBCS
Course No:C-ZOO 204: Wildlife and Eco-management and Aquaauk (CBCS)

(50 Marks, 4 credit)
UNIT I: C-ZOO 204.1: Wildlife and Eco-Management
Course outcome

The syllabus of this subject includes some pertih@aspects on biodiversity dealing with
identifying the threats and conservation of biodrggy alongside highlighting some
fundamental elements of wildlife and its consenatiwith special reference to the diversity,
distribution and conservation of wildlife of SoutWest Bengal, India. This course is
expected to generate interest in the students asrihie disciplines so that they can become
a part of wildlife and biodiversity conservation.

Syllabus:

1. Wildlife diversity and distribution in Indi- Mammals, Avifauna and Reptile: 2L
IUCN threatened categories.
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2. Threatened wildlife in India with special refece to Eastern India. 2L

3. Root causes of depletion of wildlife wealth. 2L

4. Wildlife conservation strategi-Protected are-National Parks, Sanctuarie 2L
Biosphere Reserve; Core and Buffer; Nodes and @wsi

5. Menagement of wildlif-Taxonomic Status, Distribution, Habitat Utilizatic 4L
Patterns, Threats and conservation of Musk Deéeltuxas; Olive Ridley turtle.

6. Tools and Techniqu- PRA methods; Molecular Techniques; Tele sate! 3L
images; Radio collaring; People's Participatiompu®d truth Assessment
Pugmarks, Call counts, Capture-Recapture.

7. Wildlife trades, Crimes, Laws & Ethics. 2L

8. Environment —different relevant terminology. 2L

9. Environmental Managem«Basic steps Sustainability, omonitoring, Impact 2L
Assessment.

10. Pollutior-Types: Mode of action and Erronmental Consequences; Glo 2L
Scenario.

11. Conservation Biology —different concepts anprapches. 2L

Reference books / Journal articles:

1. An Introduction to Disturbance Ecology-A road map Wildlife Management and
Conservation ( Springer)

2. Wildlife in India: B Bsaharaia

3.A manual for wildlife Radio Tagging by Robert E Keard

4. Conservation of Exploited species (Edited by JohRénolds, Georgina M. Mace, Kent H.
Redford and John G. Robinson) (Cambridge UniveiRiBss)

5. Ecological Census techniques: Sutherland

6. Wild life Biology: R F Dasnan

7.A manual of wild life conservation: R D Teague

8. Animal Behavior: A synthesis of ethology and congpiare psychology: RA Hinde. Animal
behavior: Dugartkin

10.Animal behavior: Alcock

11.Riverine Ecology Volume 2 (Chapter 4; Wildlife) (iflished by Springer Nature )
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UNIT II: C-ZOO 204.2: Aquaculture
Course outcome:

Aquaculture is now viewed as a strong option toriease fish production as it plays a vital role
in providing food security in India. Aquaculture iformatics can be described as the scientific
application of Information technology in biologicatoncepts that enhance the productivity and
economic viability of aquaculture sectors. Advanceselectronic communication, combined

with specific cooperative efforts, should be usedincrease the information exchange in the
region. It is nation's part to educate the fish farers through community based organization
and to provide an information system, in low cosd,fulfill their requirements.

Syllabus:
1. Principles of aquaculture: 3L
a) Definition, basics, scope and history of aqutacal current national and global
scenario oL

b) Major candidate species for aquaculture in frésaickish and marine waters

2. Freshwater aquaculture: 2L

a) Basics of Pond culture (IMC culture: from pondparation to fish harvesting), pe
culture, cage culture, running water culture systeaste water fishery.

—

2L
b) Basics of monoculture, polyculture and integitatelture system. oL
c) Water quality management for aquaculture oL
d) Common live fish food organisms
3. Coastal and marine aquaculture: 5L

=

a) Cultivable brakish water fin fishes and shdiifis: Traits of important cultivable fis
and shellfishes, Major and minor carps, tiger spriwhite shrimp, mud cral,
mussel, clam, oysters (edible & pearl), lobstees weeds, seed resources frpm
Indian coast 4L

b) Mariculture practices: Methods of shellfish audt in/on rafts, racks, cages, poles
and ropes, introduction to seaweed culture, peditie

4. Impact of climate change on fishes 3L

5. Best practices for sustainable aquaculture 2L
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Reference books / Journal articles:

1. Roy, A. K. and N. Sarangi (2008). Applied Biamnhatics, Statistics & Economics in
Fisheries Research, New India Pub. Agency.

2. Burnell, G. and G. L. Allan (2009). New Techmgilss in Aquaculture: Improving Production
Efficiency, Quality and Environmental ManagemerRCPress.

3. Food and A. O. o. t. U. Nations (1964). FAO Ersbs Technical Paper, Food and Agriculture
Organization of the United Nations (ISBN 9251055%IB39251055540).

4. Zazueta, F. S. (2006). Computers in Agricultamd Natural Resources: Proceedings of the 4th
World Congress: Orlando, Florida, USA, July 24-2806, American Society of Agricultural and
Biological Engineers.

5. Bank, T. W. (2012). Agricultural Innovation Sgsts: An Investment Sourcebook, World
Bank Publication. (ISBN 0821389440, 978082138944&hgth 680 pages.

Course No: ZOO 295 (Practical):
Biosystematics, Ecological principles, Biophysicand Biochemistry
(50 Marks, 4 credit)

Syllabus:

1. Biosystematics

a) Preparation of taxonomic key

2. Ecological principles

a) Estimation of primary productivity in aquaticosystems
b) Estimation of transparency of water

c) Measurement of the intensity of light — usinglmeter.

d) Determination of the minimum size and numbeguddrat — Species area curve method. e)

Study of density, diversity, frequency and abunéasicthe plant community.

3. Biophysics

a) Demonstration of osmosis (Potato osmoscope)

b) Microscopic study of hypotonic and hypertongatment of mammalian erythrocytes c)
Estimation of pH of solutions by pH meter.

d) Demonstration of phase-contrast and fluorescencescopy (Live and virtual}.

Biochemistry
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a) Quantitative estimation of protein- Lowry methid8radford method.
b) Protein denaturation and renaturation assay

c) Estimation of Glucose, cholesterol, total protend urea

d) Estimation of DNA by Diphenylamine reagent.

e) Detection of amino acids by Ninhydrin reaction.

f) Determination of Km &Vmax of enzymes Amylase IkAline phosphatase.

Course No: ZOO 296 (Practical):

Molecular Biology, Parasitology and Field Study

(50 Marks, 4 credit)

Syllabus:

1. Parasitology

a) Smear preparation and staining of rectal cordeBufo sp./Cockroach
b) Preparation and staining of blood parasite fpageon blood.

c) ldentification:

Plasmodium sp., Leishmania sp., Ascaris sp., F&ssjp, Paramphistomum sp., Anopheles sp.,
Culex sp., Aedes sp. Columbicola sp., PediculyCsmex sp

2. Molecular Biology
a) Isolation & purification of DNA from tissue.
b) Principle & method of Agarose Gel Electrophaosesi

3. Field study
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2"dYEAR
SEMESTER- IlI

Course No: ZOO 301: Entomology and Ecotoxicology
(50 Marks, 4 credit)
UNIT I: ZOO 301.1: Entomology

Course outcome:

The subject of entomology deals with the study ifffiedlent aspects of insects, the largest animal
taxa of the world has been included in the genesgllabus of Zoology for the third semester
mainly to give the students an understanding of ¢lr different aspects of entomology—
morphology and classifications, some relevant agpeaf insects’ physiology and some unique
phenomena in the insect's life such bioluminescenggheromones, secondary adaptation
aquatic insects, insects-plants interactions, intaged management of insects pats etc. so that
the students can develop not only the interest dms tinteresting and important faunal
components but also can undertake measures for toaservation of beneficial insects and
control of the harmful ones.

Syllabus:

1. Importa nce, diversity and conservation of insect- Insect biodiversity, uniqueney 4L
and adaptability, insect conservation. Insect foodf and silk — prospects and
problems of sericulture in drought-prone lateritaxcts of South West Bengal, Indig.

2. General characters and classification of Insects (ufp order) - Insect’s head. 5L
capsule, antennae, legs, wings, the digestive mysith special emphasis to the
midgut, filter chamber and peritrophic membranéegument, Insects’ neuro
endocrine system and Hormonal regulation — compsnére chemical structure of
hormones and functions; molting and metamorphassgcts’ egg-type, hatching,
growth, development, diapause and aestivation.

3. Biology, nature of damage and control of insect p&s- Jute, cashew, betel vine ar|] 4L
stored grains; Integrated approach to pest managgm®gnamics of Economic Injury
Level (EIL); Economic Threshold Level); Biologicabntrol of pests: Challenges and
success.

4. Aquatic insects— Diversity of freshwateand marine insects, Adaptati— water 3L
balance; Importance for environmental monitoring.
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5. Insect behavior- Pheromone— Structure of pheromone glands; types and functi{ 4L
biochemical synthesis of pheromones. Biolumineseend.ight-producing organg,
Mechanism of light production, Control and sigrafirce of light production.

6. Insects and Plant< Insec-plant interaction and c¢-evolutionary interactions betwe 3L
plants and animals; Plant chemicals and their etfieénsects; Pollination by insectk;
Organic compounds and their biosynthesis pathwayssects.

7. Insect’s Perception of the environment: Pheraspallelochemicals, semiochemici| 2L
etc.; Intra-specific and inter-specific chemicadamechanical communications in
insects.

Reference books / Journal articles:

1. Principal of Insect Morphology R E Snodgrass

2. Imms general Text Book of Entomology O W Riclsa&dR G Davies

3. The Insects: Structure & Function R F Chapman

4. General and Applied Entomology K KNayar, Anaaattishnan & David 5. The science of
Entomology Romser & Stoffolans

6. Insect Pest Management: D Dent

7. Entomology & Pest management L P Pedigo

8. Insect Pests in Tropical Forestry: Martin R.§pe(CABI Publishing)

9. Entomology: C Gillot

10. Insect evolutionary ecology: M D E FelloweryJGlolloway

11. Insect Physiological Ecology-Mechanisms andePat: Steven L. Chown and Sue W.
Nicolson (Oxford University Press)

12. Pheromones and Animal Behaviour: Tristram D.iM@xford University Press)

UNIT II: ZOO 301.2: Ecotoxicology

Course outcome:

The purpose of toxicity testing is to generate inftation about a substance’s toxic properties
so that its health and environmental risks can bdeguately evaluated. In the aquatic sector,
the toxicological study may ensure the health ofethocal aquatic organism and related to
human health.

Syllabus:

1. Xenobiotics 5L

General idea of Xenobionts and their Physical & i@ical Properties; Corrosive,
Metabolic, Neurotoxic, Mutagenic & Carcinogenic it Characteristics of toxin,
Route of Entry, Mechanism of Action.
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2. Toxicity test & bioassay 6L

LCso, LDso, Dose-response curve; Biotransformation, Bioacdation &
Biomagnification of Xenobionts in food chain; Hadaus heavy metals and thg
toxicity and possible antidotes; Elementary ide&Cbelation therapy.

r

3. Aquatic Toxicology 6L

Aquatic environment, Factors affecting the Enviremtal Contraction of Chemicals,
Toxicological concepts and Principles, Factors thitience Toxicity, Toxic agent$
and their effects, concentration — Response Raelsitips, toxicity testing
Biomonitoring Toxicity data and Environmental regfibn.

=4

4. Immunotoxicology 3L

Immunology — Defensive responses, Immunologicahoalogy;
Immunotoxicology — Effects of classes of Toxicants

5. Environmental Genotoxicology 5L

Basic mechanism of DNA damage, Analytical techngguia situ Environmenta
Genotoxicity studies with Aquatic species, and pb& value of Environmenta
genotoxicity.

Reference books / Journal articles:

1. Newman, M. C. and W. H. Clements (2007). Ecotoxiggl A Comprehensive
Treatment, CRC Press. CRC Press, 2007.

2. Jorgensen, E. (2010). Ecotoxicology, Elsevier SmeAcademic Press, 2010. 3. Walker,
C. H., R. M. Sibly, et al. (2016). Principles ofdtaxicology, Fourth Edition, CRC Press.

3. Hoffman, D. J., B. A. Rattner, et al. (2002). Haadk of Ecotoxicology, Second Edition,
CRC Press.

4. Forbes, T. L. (1993). Ecotoxicology in Theory anchd®ice, Springer Netherlands.
Springer Science & Business Media, 1993.

Course No: ZOO 302: Molecular Evolution and Microbology
(50 Marks, 4 credit)

UNIT I: ZOO 302.1: Molecular Evolution

Course outcome:

The curriculum in evolution includes modern aspeat$ evolution and molecular phylogenetic
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trees. DNA and amino acid sequences are studiedyéyomics and proteomics data analysis
and find out the similarities and dissimilaritiesdbween different species of the same or diverse
group. By nearest neighbour analysis and by théngiple of parsimony, a gene tree could be
made. PG students are benefitted from the studygehome analysis and by finding the
sequences, they may be able to find out the molacsystematic position.

Syllabus:
1. Neo-Darwinism 2L
a. Hardy-Weinberg law of genetic equilibrium 3L

b. A detailed account of destabilizing forces:Ngtural selection (ii)
Mutation (iii) Genetic drift (iv) Migration

2. Molecular phylogenies 4L
a. Construction of phylogenetic trees 4L

b. Phylogenetic Inference-Distance methods, parmsynmeethods, maximum
likelihood method 4L
c. Immunological techniques 4L
d. Amino acid sequences and phylogeny 4L

e. Nucleic acid phylogeny, DNA-DNA hybridizationgstriction enzyme sites,
nucleotide sequence comparisons and homology

Reference Books/ Journal Article:

1. Introduction to Genetic Analysis by J.F.Grifith

2. Genetic: Analysis and Principles by Robert &dBer

3. An Introduction to the Genetic Analysis by DaVidSuzuki
4. Genetics:A Conceptual Approach by Benjamin Adge
5. iGenetics: A Molecular Approach by Peter J. Rllss

6. Principle of Genetics by Peter Snustad

UNIT II: ZOO 302.2: Microbiology

Course outcome

To gain knowledge on the importance of microorgamis as primary decomposers, produce
food products, produce Antibiotics, synthesize chegis that our body needs, as test
organisms, prevent potential pathogens, InsecttResntrol, Bioremediation, and Genetic
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Engineering. With this exposure, students can benmoyed in testing/pathology
laboratories alternatively.

Syllabus:

1. Resolving powers of different microscopes. 1L

2. Microbial classification: various systems anelittbasis, Bergey’'s manual. 2L
3. Categorization of Bacteria: based on Gram-stgirspores, temperature, pH, 3L

oxygen; detailed morphology of Bacteria.

4. General attributes of Algae, Protista, Fungi 8u€: classification, structural 2L
uniqueness, reproduction, medical importance.

5. Microbial Physiology: 5L
i. Growth in Bacteria: normal growth curve; methafisneasuring growth- direct
and indirect count (cell number and cell mass).

ii. Calculation of Growth rate & Generation timésadegies of cell division.

6. Microbial identification: colony characteristiaad biochemical identification 2L
(benchtop tests).
7. Microbial Nutrition: 3L

i. Culture media — types, purpose and examples.
ii. Culture techniques; pure cultures.

8. Microbial ecology: Biofilm; Role of soil microdl community 2L

9. Bacterial Communication: Chemotaxis and quoranssg- significance and 2L
mechanism.

10. Microbial fermentation: manufacture of indueitsi important products. 3L

Reference books:
1. Prescott's Microbiology - Christopher J. Woolvertéthiofessor, Linda Sherwood, Joanne

Willey. 2016.
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2. Microbiology: An Introduction - Gerard J. TortoBerdell R. Funke, Christine L. Case. 2018.
3. Essentials of Microbiology - Raphael Turner. 201

SPECIAL PAPER: FISHERY

Course No: ZOO 303A: Fish Taxonomy, Anatomy and Bi@gy and Fish Health
Management (50 Marks, 4 credit)

UNIT I: ZOO 303A.1: Fish Taxonomy, Anatomy and Biobgy

Course outcome:

A sustainable approach to fisheries and aquacultwad! help to protect our natural resources
and ensure that fish stocks are available for futurgenerations. Overfishing, ineffective
management practices, industrial development andiagjtural pollution have reduced fish

stocks.

Syllabus:

1. Classification of fishes (up to order) and sfishes. 3L
2. Skin, Fin, Scale, Gill, and Swim Bladder in fish 3L
3. Osmotic and ionic regulation in fishes. 4L
4. Endocrine regulation of fish reproduction. 3L
5. Temperature sensitivity and Thermoregulatiofishes. 3L
6. Nutritional requirements in fishes. Live Fisloéborganism. 3L
7. Digestion and absorption in fishes. 3L
8. Developmental stages in fishes & shell fishes. 3L
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Reference books / Journal articles:
1. Fundamentals of Fish Taxonomy: K. C. Jayaram

2. Textbook of Fish Biology &amp; Fisherie® Bdition: S Skhanna H R Singh 3. The
Physiology of Fishes:™Edition: Suzanne Currie, David H. Evans.

4. Fish Diseases and Medicin& Hdition: Stephen A. Smith
5. Fish Anatomy — by Shagufta
6. Anatomy of fishes: Wilhelm Harder

UNIT I: ZOO 303A.2: Fish Health Management

Course outcome:

For good fishery practice, fish health managemerst very important as this would help to

increase productivity. Diseases associated with &ad different parasites decrease productivity
and proper control/management of these diseases paihsites also play an important role in

fishery. The application of antibiotics and probies is also another modern aspect of fish health
management. In near future, all ex-situ commerciallture practice will depend on such

antibiotics and probiotics. These modern aspectshaf fishery will create a global demand for

antibiotics and probiotics in the fishery sector.

Syllabus:

1. Fish disease related to environmental stress. 2L

2. Infectious diseases - Protozoan, Trichomoniasis,xddgoridian, Helminth| 6L
Acanthocephalan, Black spot disease, Arthropodam$ Bpizootic ulcerative
syndrome.

3. Non-infectious disease — Gas bubble disease, (Sébde, Algal toxicosis. 6L

4. Management and Surveillance of fish disease. $lydte preventing infections. 6L

5. Antibiotics in aquaculture. 2L

6. Fish Immunology — Application of Probiotics and Imno stimulants. 3L

Reference books / Journal articles:
1. Fish parasites: Pathobiology and protectioni¢¥aT .K., Woo(Editor), Kurt Buchmann

(Editor).
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2. Principles of Fish Immunology: From Cells andI&tules to Host Protection 1st ed. 2022 3.
Edition by Kurt Buchmann (Editor), Christopher &c8mbes (Editor).

4. Fish Disease: Diagnosis and Treatment by Ediakibga.
5. A Text Book of Fish Diseases - Erwin Amalacher

SPECIAL PAPER: ECOLOGY

Course No: ZO0O303B: Biodiversity and Conservation Eology and Aquatic Ecology(50
Marks, 4 credit)
Course outcome:

Both theory and practical learning processes are #&xquaint students with the basic
traditional/conventional components of ecologicatience to develop the proper knowledge
base to tackle the ongoing environmental changesaind around human settlements, with
special emphasis on the landscapes & ecosystensoath West Bengal. The major emphasis
was laid in developing the syllabus to cover nofyotraditional aspects of Ecological but also
modern developments in the sphere of ecologicaésces: system, mathematical, molecular,
urban, restoration and aquatic ecology. The entisyllabus has four dimensions- Systems
Ecology, Human Ecology, and Aquatic Ecology & Wit Ecology.

UNIT I: ZOO 303B.1: Biodiversity and Conservation Ecology

Syllabus:
1. Benefits of biodiversity; CBD, Megadiversity cuties. 2L
2. Biodiversity: status, monitoring (surveys) amtamentation; levels of 3L

biodiversity measurement; mapping of Biodiver$iogspots.

3. Threats to Biodiversity; Causes and Consequerfd@mdiversity 2L
Declines; Biodiversity and Ecosystem Stability.

4. Major approaches to Biodiversity management\Afidlife Conservation. 2L
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5. Necessity and Objectives of Conservation; UGN Rist Category Version 3.1; 3L
Categories of endangered animals; Red Data Boakd@msheet for India.
IUCN categories of Protected Areas- National PaBesctuaries, Biosphere
Reserves. World Heritage Sites.

6. Globally Threatened Species- Invertebrates antkbrates; Trends in the Status 2L
of Threatened Species; Causes of threat; Ethiddildfife Management and

Conservation.

7. Critically Endangered Vertebrates of India vdfiecial reference to West 2L
Bengal;, Endemic Avifauna of India— IBAs of Westrigal.

8. Indian case studies on conservation/managertrategy; Social forestry: 2L
Joint Forest management- Arabari concept.

9. Wildlife crime; CITES. 2L

10. Types of conservation: (i) Ex-situ conservaticaptive breeding; 2L
species reintroduction, species translocationufaion reinforcement;
(i) In-situ conservation.

11. Technologies for Wildlife Research and ManagsiEools and techniques for 3L
wildlife census and survey. Remote sensing: thechdsa of GIS and GPS and
their application in habitat & wildlife conservati.

Reference books:

1. Biological Science®Ed; Pearson publication- Freeman, Quillin& AllisBnConserving
Forest Biodiversity: A Comprehensive MultiscaledpAgach- David B. Lindenmayer, Jerry F.
Franklin. 2013.

3. Valuation and Conservation of Biodiversity: idisciplinary Perspectives... Michael
Markussen, Ralph Buse, HeikoGarrelts, MariaManez& &Gusanne Menzel, Rainer Marggraf.
2005.

4. Practical Approaches to the Conservation of@jmal Diversity- Richard KenithBaydack,
Henry Campa, Jonathan B. Haufler. 1999.

5. https://www.nature.com/scitable/knowledge/ligraauses-and-consequences-of-biodiversity
declines-16132475/

6. 2004 IUCN Red List of Threatened SpetlesA Global Species Assessment. Edited by
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Jonathan E.M. Balillie, Craig Hilton-Taylor and SimN. Stuart. 2004

7. https://www.cms.int/sites/default/files/fact_shewildlife_crime.pdf

8. https://www.traffic.org/what-we-do/projects-aagproaches/wildlife-conservation
technology/wildlife-sniffer-dogs/

UNIT II: ZOO 303B.2: Aquatic Ecology
Syllabus:

1. Water as a resource- types and distbution; past changes and present status; Hydralbi
cycles — different phases, factors contributingtie degradation of water quality apd
managemenSocio-Ecohydrological balancing Sustainable water management- surfacg &
groundwater relationships; Base flow, porosity npeability, transmissurity, and storativity.

2. Structure and function of aquatic ecosystems anttheir management: -

a) Conservation strategies of the river, flood@alakes, freshwater wetlands, salt marsh
and coastal dunes — in respect of climate change.

b) Marine Ecosystem: Origin, Extent and zonation of the sea, physicapprties and
physical processes, chemical composition, behandrfate, biological components apd
their interactions.

c) Coastal Ecosystembefinition, extent and types, zonation and geomolqiical features
significance, human-induced problems, global andimaadiversity, integrated coastgal
zone management.

d) Estuarine EcosystemDefinition, classification, structure — biotic asgdage and their
interactions, function.

e) Mangrove EcosystemDefinition; specialty of this ecosystem; structared function
with special reference to Sundarbans, India; Probland Management.

f) Coral Ecosystem:Definition, types and distribution, specially withgard to biodiversity,
productivity and ecosystem functioning, problemd aranagement.

g) Wetland Ecosystem:Definition, distribution, causal factors, wetlandssification,
zonation and succession, significance and valuas\sar sites in India.

h) River Ecosystem:Fluvial hydrosystem approach; catchment size aathdge basin from
selected major rivers, hydrochemical dynamics,dgmial productivity, human impact
and management perspective.

[72)

3. Waste water managemer- types, source, phical-chemical properties, recycling ar
bioremediations.

4. Aquatic biota, types and trophic interactions— Macrophytes, phytoplankton, zooplanktc
periphyton, benthos and nekton.

5. Aquatic biodiversity: Potential threats and conservation in Indian petbpes
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Reference books:

1. Limnology: Lake and River Ecosystems - Robert Gia&ke 2001. Third Edition.

2. Freshwater Ecology: Concepts and Environmental isapbns of Limnology - Walter K.
Dodds, Matt R Whiles. 2010.

3. Riverine Ecology (Volume 1 and 2) (Published byisger Nature ) Chakraborty Susanta
Kumar

4. The Biology of Polluted Waters; H.B.N.Hynes and .K'Pentelow ; Liverpool University
Press; Page 1-202.

SPECIAL PAPER: GENETICS AND MOLECULAR BIOLOGY

Course No: ZOO 303C: Genetics and Molecular Biology

(50 Marks, 4 credit)

Course outcome:

The course will acquaint the students with versatiools and techniques employed in genetic
engineering and recombinant DNA technology. Sounddwledge of methodological repertoire
allows students to innovatively apply these in lwaand applied fields of biological research.
Students will be introduced to the properties, apption and limitations of versatile DNA
modifying enzymes, gene cloning, sequencing andejertransformation, etc. This course may
be deemed a foundation course serving as a platfdanintroducing more advanced cutting
edge technologies that essentially are an amalgadorabf basic techniques combined in diverse
forms of modern applications. Understand and appigolecular biology principles and
techniques, which prepare students for further edion and employment in teaching, basic
research, or the health professions.

UNIT I: ZOO 303C.1: Genetics

Syllabus:

1. Organisation of the eukaryotic genom: 6L

Nucleosome structure, Chromatin remodeling, Histooeification-acetylation,
methylation, Centromeric & Telomeric DNA, Epigersti Apoptosis.
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2. Mechanism of RNA Splicing & Transcription of rRNA gene: 7L

Production of mature mRNA in eukaryotesahd 3 modification of eukaryotic mRNA,
RNA editing, transcription of rRNA genes. Self splig reaction.

3. Mechanism of Crossing Over: 6L

The Holliday model of Crossing over, The Mesels@déing Model of Recombination,
and The Double-Strand-Break repair model of recotinn.

4. Sex determination and Dosage compensation in Mamnsaénd Drosophila: 6L

Primary and Secondary sex determination in mammale Y chromosome seik
determinant; Sry, Sox 9 gene product, the role AK[1 gene, hormonal regulation of the

17

sexual phenotype, Mechanism of sex determinatioBrimsophila; the role of sxl gene¢

transformer gene and double sex protein.

Reference Books/ Journal Article:

. Introduction to Genetic Analysis by J.F.Griffith

. Genes viii by Benjamin Lewin

. Genetic: Analysis and Principles by Robert &dRer

. An Introduction to the Genetic Analysis by DaVidSuzuki
. Genetics:A Conceptual Approach by Benjamin Aggie

. iIGenetics: A Molecular Approach by Peter J. Rlss

. Principle of Genetics by Peter Snustad

~NOoO o~ WNPE

UNIT II: ZOO 303C.2: Molecular Biology

Syllabus:

1. Signal Transduction pathway 5L

TGH3 pathway, Wnt pathway, Jak-Stat pathway, Hedgelatlgwy, Notch Delta,
TLR pathway, NFR<B pathway
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2. Transposable Genetic Element:

IS element: its property and transposition, Non-{gosite and Composit
transposition. Cointegration model for transpositibhe AC-DC controlling factors it
corn, Hybrid dysgenesis, and P-element®rosophila Sleeping Beauty model of th
transposon. Retroposons & retrotransposons

e

SL

3. DNA repair mechanism

Mechanism of DNA mutation, mechanism of DNA dameegmir, Nucleotide excisio
reapir, Base excision repair, Mismatch repair, Bnr-prone repair. Recombinatig
repair inE.coli. Homologous Recombination, Non-homologous and jgimapair.

=

n

SL

4. Genetics of Cancer

Cell transformation, Tumorogenesis, Oncogenes, Twmppressor genes, Genomi
instability, Epigenetic modification, Angiogenedidetastasis and Current therapies

A4

3L

5. Epigenetics and genome imprintin- DNA methylation in mammals, genom

c

2L

imprinting in mammals, germ line and ripotent stem cells, epigenetic control

lymphopoiesis, nuclear transplantation and the oggamming of the genome.

Epigenetics and human disease, epigenetic detantainfcancer.

6. Gene Therapy

Methods of Gene targeting, Ex vivo and in-vivo tmr, Stem cell therapy, siRNA ar
mMiRNA basics, regulation of transcription and ttatisn of proteins by miRNA
Retroviral mediated gene therapy.

d

3L

7. Transgenesistransgenic animal and plants, and their application

2L

Reference books:

Molecular Cell Biology by Harvey Lodish 8th Ed. ().

Molecular Biology by Robert F. Weaver 5th Ed (2012)

Molecular Biology of the Gene by James D. WatsdnEd (2014).

iGenetics: A Molecular Approach by Peter J. Rus3ellEd (2010).

Human Molecular Genetics by Tom Strachan & AndreReaad 3rd Ed (2004)
Principles of Gene Manipulation and Genomics by.Brignrose 7th Ed (2006)

ok wnNpE
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SPECIAL PAPER: PARASITOLOGY

Course No: ZOO 303D:Diversity and Biology of Parasite and Immunoparasiblogy

(50 Marks, 4 credit)
Course outcome

The course will acquaint the students with undensting host-parasite interactions,
complement activation, mode of recognition by TLRdaits signaling, and hypersensitivity
with special reference to asthma. The course willighten the students regarding different
modern diagnostic methods to identify parasitic @ctions. Vector biology and
epidemiology will be another focus on knowing thepensity of vector-borne diseases and
the proper formulation of vector control.

UNIT I: ZOO 303D.1: Diversity and Biology of Paraste

Syllabus:

1. Introduction to Parasitology 2L
i. Basic concepts- parasite systematics, ecologyeaolution 2L
Ii. Host-parasite interactions

2. Protozoology 2L
i. Classification of Protozoa with suitable exampgeto subclasses following Levine 1L

et al. (1980)
2L
ii. Structure of Apical complex 1L
iii. Life cycle, pathogenicity and control Bhtamoeba histolytica, Balantidium coli
iv. Primary Amoebic Meningoencephalitis
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3. Helminthology 2L
i. Structure, composition and function of the tegmtnof parasitic helminths 6L
ii. Life cycle, pathogenicity and control Biiphyllobothrium latum, Echinococcus
granulosus, Schistosoma haematobium, Paragonimatemeani, Trichenella
spiralis, Loa loa 2L
iii. Carbohydrate and protein metabolism in Nematadd Trematode 1L
iv. Mode of action of anthelmintic drugs 1L
v. Different types of scolex in Cestoda 1L
vi. Types of cercariae in digenetic trematode
4. Major parasitic diseases of fin fish 2L
UNIT II: ZOO 303D.2: Immunoparasitology
Syllabus:
1. Immunity and host defense: 1L
Immune response to the bacteria, Imnmune resportbe ¥irus, Immune response to
the Parasites
2. T-cell development:Early thymocyte devopment, Positive and negative selecti 4L
lineage commitment, and self-tolerance.
3. B-cell development:B-cell development in bone marrow, early and latgestzf B cell 4L
development, B-2 B-cell, Development of B-1 and givaal zone B-cell
4. Hypersensitivity 3L
Allergy: A Type | Hypersensitivity Reaction, Antidg-Mediated (Type II)
Hypersensitivity Reactions, Immune Complex-Medigf€ype 111) Hypersensitivity,
Delayed-Type (Type IV) Hypersensitivity (DTH), @imic Inflammation
5. Inflammation and Immunity 3L

Overview of Inflammation, Inflammatory mediatorsflammation and Disease,
Therapeutic Aspect
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6. Transplantation Immunology and Immunomodulation 3L

Molecular basis of graft vs. host reaction. Actitgperacute and chronic Graft rejection,
Modern technigues of transplantation (e.g.,BMTeij\cornea, etc.) Mechanism of action
of common immunosuppressant drugs, Immunoboosters

7. Tumor Immunology 2L

Concepts of Immune surveillance, Mechanism of Imenescape by tumor, Anti-
tumor Immune response. Modern Immunotherapy ot€&an

8. Tolerance and Autoimmunity 2L

Tolerance and Autoimmunity, Peripheral and Cenficdérance of T and B cell,
Malfunction and different autoimmune disease

9. Techniques in Clinical parasitology 3L

Gel electrophoresis, Southern blotting, Westerttiblg, Immunofluorescence,
Immunohistochemistry, Hybridoma technique for MAbd PCR

Reference books:

1.Bogitsh, B. J. and Cheng, T. C. (20@8uman Parasitology2nd Ed. Academic Press, New
York. 2.Chandler, A. C. and Read. C. P. (19&ifyoduction to Parasitologyl0th ed. John
Wiley and sons Inc.

3. Chatterjee, K. D. (1981parasitology (Protozoology and Helminthologyd" ed. CBS.
4.Cheng, T. C. (1986%eneral Parasitolog®nd ed. Academic Press, Inc. Orlando. U.S.A. 5.
Cox, F. E. G. (1993Modern Parasitology2nd ed. Blackwell Scientific Publications. Lealan
Febiger, Philadelphia.

6.Hati, A. K. (2001) MedicalParasitology. Alliedook Agency, Kolkata.

7. Noble, E. R. and Noble G. A. (198®parasitology. The Biology of animal Parasi&b. ed.
Lea and Febiger, Philadelphia.

8.Roberts, L. S., Janovy, J. and Nadler S. (2@epld D. Schmidt &Lary S. Roberts’
Foundation of Parasitolog9"ed. McGraw-Hill International.

9.Schmidt, G. D. and Roberts, L. S. (20(M9undation of Parasitologgrd ed. McGraw Hill
Publishers.

10.Schmidt, G. D. (1989kssentials of ParasitologyVm. C. Brown Publishers (Indian
print;1990, Universal Book Stall).

11. Smyth, J. D. (1994Animal Parasitology8rd ed. Cambridge University Press. 12. Soulsby,
E. J. L. (1982)Helminths, Arthropods and Protozoa of domesticatgidhals.ELBS and
BailliereTindall. London.

13. Heinz Mehlhorn (2007) Parasitology in focusa¢Blopedic approach)'®Ed. Springer-
Verlag, Germany

Downloaded from Vidyasagar University by 14.139.211.194 on 20 Oct 2025 20:27:48 PM; Copyright (c) : Vidyasagar University
http://download.vidyasagar.ac.in/OpenLink.aspx?LINKID=113




14. W. Peters and R. Killick-Kendrick (1897) THE ISHHMAANIASIS in Biology and
Medicine. Academic Press (Inc) Ltd.

15. Abbas, A. K., Lichtman, A. H. and Pillai, SO@). Cellular and molecular Immunologg"
ed. Saunders.

16. Abbas, A. K. and Lichtman, A. H. (2008asic Immunology?™ed. Elsevier. 17. Coico R,
Sunshine, G., Benjamini, E. (20081munology: A short Cours&"ed. Wiley-Liss: New
Jersey.

18. English, L. S. (1994Y.echnological Applications of Immunochemicals (BGL).
Butterworth Heinemann, Oxford Freeman and Co.

19. Goldsby, R. A., Kindt, T. J., Kuby, J. and Ost®y B. A. (2013)Immunology 7"ed. W. H.

Freeman and Co.
20. Khan F. H. (2009)I'he Elements of Immunolagyrentice Hall India.

21. Kindt, T., Goldsby, R. Osborne, B. (200Ribys Immunology 6" ed. W.H. Freeman and
Co. 22. Male, D., Brostaff, J., Roth, D. and Rdit{2006).Immunology 7"ed. Mosby. 23.
Rao, C. V. (2002)lmmunology Narosa Publishing House, New Delhi.

24. Roitt, I. M. and Delves, P. J. (200Rpitt’s Essential Immunologgd" ed. Blackwell
Science Ltd.

CBCS

Course No:C-ZOO 304: Genetics and Basic and Applied Immunojd@BCS)(50
Marks, 4 credit)

UNIT I: C-ZOO 304.1: Genetics
Course outcome
The course will provide an understanding of genetnalysis at the gene, genome and

population levels. Understanding Drosophila genetiand evaluating the various aspects
of structural, functional and comparative genomiddesigning and developing experiments
using Drosophila and their evaluation through getie analysis and interpretations.

Syllabus:
1. Sex-chromosome inheritance 2L
i) Chromosomal Determination of Sex, X-linked inteance 2L
i) Pedigree characteristics of Human, X-linkedantance 1L
iif) Nondisjunction as proof of the chromosome theof heredity 1L
iv) Chromosome theory of Heredity 1L

V) Sex Determination iDrosophila

2. Probability in the prediction of progeny distributions 2L
i) Using the binomial distribution in genetics 1L
i) Testing goodness of fit to a genetic hypothestse Chi-Square Method
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3. Genetic Linkage and Chromosome Mapping 1L

i) Linkage and recombination of genes in a chromueso 1L
i) The Chi-square test for linkage 1L
iif) Each pair of linked genes has a charactesdtiequency of 2L
recombination iv) Genetic Mapping, Map distance firduency of 1L
recombination 1L

v) Crossing —over
vi) Recombination between genes results from aipalyexchange between

chromosomes
4. Genetic Mapping in Three-Point Testcross 2L
I) Chromosome Interference in double crossovers 2L

i) Genetic Mapping Functions, Genetic Map Distaaoe physical distance

5. The central dogma of Life 2L
i) Overview of Organisation of DNA in chromosome 2L
i) The basic concept of Replication, transcripteord translation

Reference books:

. Introduction to Genetic Analysis by J.F.Griffith

. Genes viii by Benjamin Lewin

. Genetic: Analysis and Principles by Robert &dR&er

. An Introduction to the Genetic Analysis by DaVidSuzuki
. Genetics:A Conceptual Approach by Benjamin Adge

. iIGenetics: A Molecular Approach by Peter J. Rlss

. Principle of Genetics by Peter Snustad

~NOoOOIThWNE

UNIT II: C-ZOO 304.2: Basic and Applied Immunology

Course outcome

This course will describe the immune systems oftekrates that enable them to recognize and
respond specifically to foreign substances. Thedsnts will be able to comprehend the roles of
the lymphoid organ, immune system cells, antigemstibodies, MHC, antigen presentation and
immunity to infectious diseases.

Syllabus:

1. Overview of the immune system: Innate and Aaglimmune response 3L
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2. Cells and tissues of immune system: Hemopoigdgues: Structure & functic 5L
[Annelida/ Arthropoda/ Mollusca; Chordata (Classkfimammals)], Blood cells:
Structure & function

3. Organs and Immune System Microenvironments: &grhymphoid Organs 5L
Secondary Lymphoid Organs

4. Outline for the Humoral and C-Mediated (Cellular) Branches of the Imm 4L
System
5. Structure and types of Antibody- cell receptor, and Major Histocompatibil 3L

complex (MHC)

6. Applied Immunology:- ELISA, RIA, Immunohistochestry, Vaccination 5L

Reference books:

1. Abbas, A. K., Lichtman, A. H. and Pillai, S. (&). Cellular and Molecular Immunolog@"
ed. Saunders.

2. Kindt, T., Goldsby, R. Osborne, B. (201Rubys Immunology 7"ed. W.H. Freeman and
Co.

3. Kenneth M, Casey W, (2016) Janeway’s Immunolgipid"ed. Garland Science. 4. Wood P.
(2006) Understanding immunology'®2d. Pearson.

Course No: ZOO 395: Practical

Entomology, Ecotoxicology, Molecular Evolution andMicrobiology (50 Marks, 4
credit)

Syllabus:

1) Entomology

a) Collection and preservation of insects

b) Study of the behavioral modification of legslve honey bee.

¢) Entomological comments on common Pests, Aqusgiects, and Insects of medical and
economic importance. Galls & Seed cocoon
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d) Mounting of sting apparatus & coupling deviceHainey bee.

2) Ecotoxicology

a) Dose-response curve

b) Lethal dose estimation

c) MATC in a fish species

d) Lethal dose50 mortality curve

3) Molecular evolution

a. Construction of phylogenetic trees

b. Hardy-Weinberg law of genetic equilibrium

c. Estimation of gene frequency

4) Microbiology

a. Staining and identification of bacteria, endasppetc., from a culture media. b. Different
methods of staining: Gram staining, Negative affiéigintial staining. c. Preparation of different

culture media with Sterilization techniques.

d. Inoculation of microbes to respective culturedraghrough proper culture methods. e.

Enumeration of Coliform bacteria using multiple éulermentation method.

Special Paper Practical

Course No: ZOO 396A: Fishery Practical-I
(50 Marks, 4 credit)
Syllabus:

1. Identification of fin fish, ray fish, and shedlf.

2. Qualitative and Quantitative estimation of z@oyton.

3. ldentification of fish parasites.

4. ARO in fishes.

5. Identification of shellfishes.

6. ldentification of different development stagép@wns and crabs.
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7. Visit shrimp, prawn, and biofloc hatcheries.
8. Field study.

Course No: ZOO 396B: Ecology Practical-I

(50 Marks, 4 credit)
Syllabus:

1. Preparation of Climograph

2. Estimation of transparency, TSS, TDS, condugtiviardness, salinity and alkalinity of water.

3. Estimation of N, P, and K content of water/ soil

4. Basic principle pertaining to acid digestion floe estimation of heavy metals in the water

sample.

5. Ecological comments on major biotic componenthée Aquatic system

6. Recording/documentation and submission of teradfequatic faunal components in and local

areas — (Collection, preservation, identificatiowl @analysis of aquatic biota — phytoplankton,

zooplankton, benthos, periphyton, aquatic insekton and macrophytes).
7. Applicability of GPS/GIS in recording bioresoascand mapping the landscape. 8.
Submission of Laboratory notebook.

9. Field study

Course No: ZOO 396C: Genetics & Molecular Biology Ractical-l (50 Marks, 4

credit)
Syllabus:

1. Preparation of mitotic metaphase chromosombeoft.

2. Bacterial Genomic and Plasmid DNA isolation aestriction digestion and agarose gel
electrophoresis.

3. Genomic DNA isolation from blood and restrictidigestion

4. Sophisticated Laboratory /Research Institutavélsity visit

Downloaded from Vidyasagar University by 14.139.211.194 on 20 Oct 2025 20:27:48 PM; Copyright (c) : Vidyasagar University

http://download.vidyasagar.ac.in/OpenLink.aspx?LINKID=113



Course No: ZOO 396D: Parasitology Practical-I

(50 Marks, 4 credit)

Syllabus:

1. Staining of blood film from pigeon for identifiion of protozoan parasite

2. Smear preparation and staining of rectal cordeBufo /gut content of Cockroach for
identification of protozoan parasites/examinatiéthe gut of fish for identification of
endoparasites

3. Whole mount preparation of Ectoparasites

4. Staining and identification of helminth parasite

4.1 Cestode and Trematode with acetocarmine

4.2 Nematode with lactophenol

5. Identification of parasites (Protozoa, Helminthghropods) with reasons 6. Sophisticated

Laboratory /Research Institute/ University visit
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2" YEAR

SEMESTER- IV
Course No: ZOO 401: Environmental Pollution, Managenent and
Biodiversity and Biostatistics
(50 Marks, 4 credit)
UNIT I: ZOO 401.1: Environmental Pollution, Management and
Biodiversity Course outcome:

The students would be provided with the currenttataof environmental pollution and

global environmental change. The course would cobévdiversity: status, monitoring and

documentation, significant drivers of biodiversighange, and management approaches

Syllabus:

1. Global environmental problems; Bioinvasion-Piptes, threats and management

21

2. Environmental pollution: Types, natural versus man-made; Global scenario.

2L

3. Air pollution : Composition of air, zonations of the atmospheskgssification,| 4L

properties/behavior and the fate of air pollutaptsperties and role of oxides of nitrogen
and sulfur as an air pollutant, greenhouse effadt global warming; photochemical
smog, acid rains, the impact of pollutants on huimaadth and plants.

4. Water pollution: Classification and behavior of water pollutaqisint and non-poin{ 5L
pollution, water pollution by agricultural wastder(ilizers and pesticides); sewage, qil,
thermal power plants; and eutrophication.

5. Solil pollution: Soil pollution through agricultural and solid ves, soil erosion — 5L
types and causative agents; Biosafety and itsifgignce.

6. Environmental management:Ecodegradation and pollution; sustainable 4L

environmental management; indicators of qualitiifef Objectives of conservation;
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world conservation strategies. Biomonitoring. Gre@vements; traditional
environmental knowledge and people’s participation.

7. Forests and wildlife in India: Ecological perspectives, the definition of wildlife 3L

Reference books:
1. Waste Management; David C. Wilson; Clearend@s$oxford 1981; Page 1-509.

2. Coastal Zone Management; Timothy Beatley, Ddvi@rower, Anna K. Schwab; Island
Press, Washington; Page 1-317.

3. Integrated Solid Waste Management: Engineerrimgiples and Management Issuues;
George Tchobanoglous, Hilary Theisen, and S. AilMicGrowhill; Page 1-957.

4. Ecosystem Management: Application for Sustam&drest and Wildlife Resources; Mark S.
Boyee and Alan Haney; 1-361.

5. Urban Ecology: An International Perspective lom Interaction Between Humans and Nature;
John M. Marzluff, Eric Shulenberger. Wilfried Enchier, Marina Alberti, Gordon Bradley, Clare
Ryan, Craig ZumBrunnen, Ute Simon; Springer; Pa§é1

6. Principles of Water Quality Control; T. H. Y. Atautt; Butterworth Heinemann; Page 1-278.
7. An Introduction to Pollution Science: Roy M. Haon; RSC Publishing; Page 1-330. 8. Soill
Erosion and Conservation; R.P.C. Morgan; LongmaigePL-198.

9. Aquatic Pollution: An introductory Test; Edwakd laws; An Interscience Publication, John
Wiley &amp; Sons, INC; Page 1-611.

10.Pollution Control and Waste Management in Dgvelp Countries; Rogers WO Okot-Uma,
Georges E Ekosse, Yvonne Gotlop Bogatsu, Kwesi @ar®tlogetswe Totolo; The
Commonwealth Secretariat; Page 1 — 460.

UNIT II: ZOO 401.2: Biostatistics
Course outcome

To learn about critical biostatistical concepts amdficient tools for summarizing and plotting
data and making decisions in the presence of unaetty. The student will be acquainted with
parametric and nonparametric statistics, samplegadata. They will be able to understand t-
test, Chi-square, correlation, regression, and ANAV
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Syllabus:

1. Concepts of BiostatisticsData, population, sample and sampling, frequency | 2L
distribution, graphical representation of dataapastric and nonparametric statistics
2. Measures of Central TendencyMean, median and Mode 3L
3. Measures of DispersionRange, quartile deviation, mean deviation and stahd 3L
deviation, standard error, variance and covariance
4. Probability distribution : Normal distributions, Properties and uses of birad 2L
distributions and Poisson’s distributions
5. Set theory and probability 2L
6. Testing of Hypothesi: Null Hypothesis. Level of significance. The erafr 1L
interference and degrees of freedom.
7. Analysis of frequencie: Chi-square test for goodness of fit. 1
8. Student ‘t’ distribution 1L
9.Z test and Fisher’s F tesi 2L
10. Correlation and regressior: Properties and types of correlation. Pearsorosyt 4L

moment correlation coefficient- properties, assuoms, computation from ungroupef

data and significance test. Partial and multipleetations. Rank correlation
Regressions- types and models, simple linear reigres- assumption, properties and
analysis. Multiple regression.
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11. Analysis of Variances« Types and models of analysis of variances. Tharaption for| 2L
ANOVA. One-way ANOVA- computation and interpretaticof F ratio, multiple
comparison t-test, Scheffe’s multiple comparisaest-

12.Nonparametric Tests 2L

Reference books:

1. Fundamentals of biostatistics" @d./Bernard Rosner
2. Principles of Biostatistics/Marcello Pagano/Duxbingss 1993

3. Statistics in scientific investigation its basipphcation and interpretation/Glen
McPherson/Springer Verlag 1990

4. Introduction to Biostatistics/Robert R Sokal andafes Rohlf/Dover Publicatios
Biostatistical Analysis, 5th Edition, Jerrold H.rZa
6. Biostatistics by D Das

Course No: ZOO 402: Developmental Biology and Neuemdocrinology (50
Marks, 4 credit)

UNIT I: ZOO 402.1: Developmental Biology

Course outcome:

The course will provide a broad area from embryoyoig developmental biology. The students will be
able to understand embryonic development, reproduectunction and fertilization.

Syllabus:

1. Early development and molecular mechanism of Antgbian axis formation: 8L

=R

Inductive interactions, organization of a secondag, the dorsal and ventral signal o
the organizer, functions of the organizer, epidéinmduction.

2. Regeneration:Regeneration of animals with special emphasis empthcess 8L

of regeneration in Hydra and Amphibia.
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3. Beginning a new organism:Fertilization in sea urchins and Mammals, tlhe9L

chemoattraction of sperm and egg, species-spéuifaing of acrosomal process, tl
fast and slow block of polyspermy, the role of aailt and egg activation in sg
urchins. Translocation and Capacitation in mammasognition at zonapellucida

mouse acrosome reaction and gamete fusion

L

=

a

e

Reference books:
1. Developmental biology, fMedition 2016 by S. F. Gilbert

2. Principles of Developmentgdition. Lewis Wolpert

UNIT II: ZOO 402.2: Neuroendocrinology

Course outcome

The course will provide an understanding of basionzept of the neural system. Students

would be acquainted with electrical signaling amdechanism. The course will cover the

evolutionary perspective nervous system, functibrmganization of the CNS and

endocrine disorder

Syllabus:

1. Electrical properties of the nerve cell membramdtage-gated and ligand-gated 2L
ion channels

2. Action potential, local circuit, synapses & sptia transmission, gap junctions. 3L

3. lonotropic and metabotropic receptors 2L

4. Neuropeptides, neuromodulation, neuron vs. NSC 2L
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5. Hypothalamic releasing and inhibiting hormones 2L

6. Neuroendocrine glands in invertebrates (Insectustaceans) 2L

7. Neuroendocrine integration 2L

8. Common neural disorders: Alzheimer's and Paokilssdisease 2L

9. Mechanism of protein and steroid hormone action 2L

10. Hormone and disease: Type-l and Type-Il diah&dedinary and Exophthalmic 4L
goiter, Addison's disease

Reference books:

1. An Introduction to Neuroendocrinology. Cambriddigiversity Press. Brown RE (1994). 2.
Methods in Neuroendocrinology Van De Kar, LD., CHPress.

3. Clinical Neuroscience - Kelly Lambert, Craigkinsley. 2004.

4. Hall, J. W. (1992). An Introduction to Moleculldeurobiology. Oxford University Press Inc.

5. Melmed, S., Polonsky, K. S., Larsen, P. R, anshknberg, H. M. (2015). Williams Textbook
of Endocrinology (13th Ed.). Elsevier.

6. Robinson, D. (Editor) (1998). Neurobiology. $ger-Verlag Berlin and Heidelberg GmbH &
Co. KG.

7. Sharma, D., Singh, S. and Singh, R. (2021).deok of Neurobiology. Dreamtech Press

SPECIAL PAPER: FISHERY

Course No: ZOO 403A:
Aquaculture and Fish Technology and Limnology and @eanography

(50 Marks, 4 credit)
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Course outcome:

Advanced knowledge regarding aquaculture as wellfeshery will accelerate productivity of

aguatic resources and that will solve the proteiraimutrition of the people of our country.

Application of modern technology and scientific afgaches in fishery ensure sustainable

development in this section. By the applicationebdern approaches, in fish culture harvesting,

processing and marketing will create aquacultureds industrial development and

entrepreneurship.

UNIT I: ZOO 403A.1: Aquaculture & Fish Technology

Syllabus:

1. Aquaculture - definition types and scope. 1L

2. System of aquaculture - pond culture, pen cgjtcage culture, biofloc 2L
culture system.

3. Extensive, semi-intensive, intensive and sup@nisive aquaculture. 2L

4. Monoculture, Polyculture and Integrated cultsystem. 2L

5. Shell Fish Fishery — Prawn fishery, Crab fishéiglluscan Fishery. 2L

6. Weed fish, predatory fish and aquatic insect 2L

7. Water and soil quality related to Fishery, pbgkichemical and biological 2L
factors affecting the productivity of ponds.

8. Application of Biotechnology in Fishery and Tsaenic fish. 2L

9. Fisheries Planning, Economics and Extension. 2L
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10. Fish Harvesting & Processing.

2L

11. Fish by-products

1L

12. Fishery co-operatives and entrepreneurshipgueadulture.

2L

Reference books:
1. Textbook Of Fish Genetics And Biotechnology by $aBalasaheb Shankarrao .

Fish Biotechnology by Ranga MM.
Textbook of Aquaculture by A. Patel (Author), S.Rathak.

Aquaculture: Farming Aquatic Animals and PlantscasiJohn S.

o &~ D

403A.2: Limnology and Oceanography

Course outcome:

A Text Book of Aquaculture: M Srinivasulu Reddy S Sambrasiva RabNIT 1l: ZOO

Habitat diversity, complexity and stability providiee diversity in fishery resources. Proper
scientific management of the habitats and resourcaféers sustainable development in

aquaculture.
Syllabus:

1. Lentic & Lotic system — structure & function. L2
2. Lakes — Types, structure, function & fisheryoeses 3L
3. Reservoir fishery in India. 3L
4. Wastewater fishery, wastewater nature, wastevasata resource. 3L
5. Oceanic and deep-sea fishery, important fawsalurces. 3L
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6. Estuary — structure, function & fishery resowstce 3L

7. Marine fisheries 2L
8. Aquatic pollution —Riverine pollution & marin@jtution: causes and impact 3L
9. Application of remote sensing & GIS in the fisne 3L

Reference books:
1. Limnology: Lake and River Ecosystems by Robert @t#l.
2. Oceanography : An Invitation to Marine Science Gam, T., Ellis, R. 9th Edition. 60.

Course No: ZOO 403B: System Ecology and Human Ecaly
UNIT I: ZOO 403B.1: System Ecology
Course outcome:

Both theory and practical learning processes are @squaint students with both the
essential traditional/conventional components ofadagical science in order to develop
proper knowledge base to tackle the ongoing ecatafichanges in and around human
settlements, with special emphasis on the landseageecosystems of the south West
Bengal. The entire syllabus has four dimensions-s&ms Ecology, Human Ecology, and
Aquatic Ecology & Wildlife Ecology. The major emplis was laid on developing the
syllabus to cover not only traditional aspects &icological but also modern developments
in the sphere of ecological sciences: system, reathtical, molecular, urban, restoration
and aquatic ecology.
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Syllabus:

1. Community Ecology: 1L
a) Nature of communities; Characterizing Commusjt@mmunity structure

and attributes; 1L

b) Levels of species diversity and its measurement; 1L

c) Species diversity hypotheses; edges and ecotones 2L

d) Metacommunity concept: Metapopulation structure;
Fragmentation; Metacommunity dynamics.

2. Ecological Restoration: 4L
a) Philosophy and types of eco-restoration (ERst&ation Ecology vs.
Conservation Ecology; ER and sustainability; Pread<ER; Trajectory;
case studies.

3. Ecotourism: 4L
a) Foundation of ecotourism, Sustainable developeuech

ecotourism, management issues, merits and demerits

4. Ecosystem services (ES) and human wellbeing: 2L
a) Significance; Categories of ES; Ecological Ecuius.

5. Mathematical Ecology: 2L
a) Basic concept of ecological modeling; Deterntioiand Stochastic models; 2L
b) Patterns of Spatial distribution - Random, clechpnd uniform coefficient
of dispersion. 1L

c) Index of similarity and index of association.
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6. System structure and function of some Indiarsgstems: 3L
a) Terrestrial system (forest): Ecological procesaelropical forest ecosystem
- Vertical stratification of plants and animalsoBuction and nutrient
cycling. Leaf litter decomposition. Assessmenvedetation health. 2L
b) Aquatic system (freshwater). Physiography détiveater ecosystems,
stratification, distributions and mixing patteri&sology of Wetland
Ecosystems: Water, Substrate, and Life.

Reference books:

- Elements of Ecology- Thomas Michael Smith, Roherd Smith — 2015.

- Ecology: Global Insights and Investigations- P&tging — 2011.

- Issues and Perspectives in Landscape Ecology-AoWiens, Michael R. Moss. 2005.
Handbook of Ecological Restoration — Vol. 2. - NtaRR. Perrow, Anthony J. Davy. 2002.
https://www.nature.com/scitable/knowledge/librahdcacterizing-communities-13241173/

UNIT II: ZOO 403B.2: Human Ecology

Syllabus:

1. Global Environmental Issues; Global warming— climate change; Acid rain; 4L
Stratospheric ozone layer destruction; Thermalrsive — Smog, Point and Non
point pollution — fertilizers and pesticides. Cantsequestration and landscape
change.

2. Solid waste recyclingAgriculture, Municipal, Biomedical Wastes — natusaurce,| 4L
environmental impact and management. Wastes irystayas and management-
urban waste, industrial waste, agricultural wasselioactive waste, medical
waste- effects and control.
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3. Environmental Management and Acts: Environmental Impact Assessmerln: 4L

Definition; Types of EIA, EIA process and methodps — scoping, predictior
evaluation, mitigation and monitoring; Socioeconoimipact assessment; EIA

Notification. Environmental Management System, Eadm

4. Urbanization: Urban environment — criteria and its present glaliatus, major
environmental problems of cities. Urban impact anaad water environment
biodiversity, agriculture; Indoor Pollution — chateristic of the indoor
environment, common indoor pollutants, their sosir@ed mode of action; Effeq

of urbanization on biodiversity.

4L

5. Wasteland and watershed managemen€oncept — integrated process and
mechanism of wasteland restoration and watershedgesnent; Soil erosion —

types and factors.

4L

6. Sustainable environmental management: Roles atitradl knowledge and

people's participation.

2L

7. Bioinvasion: Related terminologies; Underlying operating pritesp Ecological

Consequences—Case Studies.

3L

Reference books:

1. Conservation and Biodiversity; Andrew P. DobsBaientific American Library, New York;

Page 1-264.

2. Environmental Biotechnology: A Biosystems ApprioaDaniel A. Vallero; Elsevier; Page 1-

742.

3. Global Marine Diversity: A Srategy for Buildir@@onservation into Decision Making; Island

Press, Washington D.C.; Page 1-383.

4. Climate Change and Biodiversity; Thomas E. Loygind Lee Hannah; Yale University
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Press, New Haven and London; Page 1-416.

5. Conservation Biology; Andrew S. Pullin; Cambeddniversity Press; Page 1-342.
6.Biodiversity and Global Change; O.T. Solbrig, HWan Emden and P.G.W.J. Van Oordt;
Cab International, International Union of Biolodi&tiences; Page 1-223.

7.The International Business Environment: Global lxcal marketplaces in changing World;
Janet Morrison; Palgrave Macmillan; Pages 1-516.

8. Biofertilizers for Sustainable Agriculture; Arlh Sharma; Agrobios(India); Page 1-407.
9.Introduction to Population Biology; Dick Neal; @hridge University Press; Page 1-393.

10. Handbook of Ecological Restoration volumel 2nilartin R. Perrow and Anthony J. Davy.
11. Perspectives and Issues in Environmental Studiganda Deb Mukhopadhyay; Vidyasagar
University.

12. Urban Environmental Management: Environmerttahge and Urban Design; Rodney R.
White; John Wiley and Sons, New Work.

13. Global Action for Biodiversity: An InternatiohBramework for Implementing the
Conservation on Biological Diversity; Timothy Swans Earthscan Publications Ltd. London.

Course No: ZOO 403C: Genetic diseases and Moleculanalysis and Applied

Genetics(50 Marks, 4 credit)
Course outcome:

The course will acquaint the students with versatiools and techniques employed in genetic
engineering and recombinant DNA technology. Sounddwledge of methodological repertoire
allows students to innovatively apply these in lwaand applied fields of biological research.
Students will be introduced to the properties, apptions and limitations of versatile DNA
modifying enzymes, gene cloning, sequencing andejertransformation, etc. This course may
be deemed a foundation course serving as a platfdomintroducing more advanced cutting-
edge technologies that essentially are an amalgaorabf basic techniques combined in diverse
forms of modern applications. Understand and appie principles and practices of molecular
biology, which prepares students for further edumat and employment in teaching, basic
research, or the health professions.
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UNIT I: ZOO 403C.1: Genetic Diseases and MoleculaAnalysis

Syllabus:

1. Molecular & Biochemical basis of 5L
a) Autosomal Disorders:Cystic fibrosis, Thalassemia
b) X-linked Disorders: Hemophilia-A, Muscular dystrophy
c) Metabolic Disorders: Phenylketonuria, Alkaptonuria
d) Dynamic Mutations: Huntington's disease

e) Late-onset disorders:Alzheimer's disease

2. DNA Markers in Genetic Analysis: 5L

—

Restriction Fragment Length Polymorphism (RFLP)ndem Nucleotide Repea
Marker, PCR-based markers, Random Amplified Polyhmr DNA (RAPD),
Amplification of DNAs by the polymerase chain reantand variations, RT-PCR.

3. Protein blotting and Fluorescence 3L

Western Blotting techniques for the analysis of t€ins. Mechanism o
Fluorescence and Phosphorescence, Fluorescentmspepy. In situ localizatior
by FISH.

4. DNA and RNA Sequencing: 3L

Southern Blotting and analysis of DNAs, AnalysisRMA by Northern Blot;
Sanger Dideoxy Sequencing, Second generation Di§Aeseing
pyrosequencing.
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5. Recombinant DNA, Plasmid Cloning Vectors 5L

Restriction Endonuclease, Recombination of DNA rnagts, Plasmid cloning
vector and expression vectors; Linker DNA, Homopaty tailing, Blunt end
ligation, Shotgun Cloning, cDNA cloning, cDNA mi@aay, T-A cloning.

6. TALEN and CRISPR/Cas9 Genome editing systemsegtiperspective and 4L
application.

Reference books:

1. Molecular Cell Biology by Harvey Lodish 8th H2016).

2. Molecular Biology by Robert F. Weaver 5th EdX2]

3. Molecular Biology of the Gene by James D. WatsthnEd (2014).

4. iGenetics: A Molecular Approach by Peter J. Rillssrd Ed (2010).

5. Human Molecular Genetics by Tom Strachan & AndReRead 3rd Ed (2004) 6. Principles of
Gene Manipulation and Genomics by S.B.PrimroseEdtj2006) Targeted Genome Editing
Using Site-Specifc Nucleases by Takashi YamamaaFp

UNIT II: ZOO 403C.2: Applied Genetics
Syllabus

1. Genetic changes in differentiation of vertebiaitmune cell Genetic control of human 8L
antibody, Multigene organization of Ig gene, Thechanism of V(D)J recombinatiory,

B cell and T cell receptor genes and expression.
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2. The Human Genome Initiative: classical tools ofifimsal cloning, identifying genes 7L

\"2J

—

mutated in Huntington's disease by RFLP, vectorsldoge-scale genome projeq

studying and comparing Genomic sequences, Humamgen

Reference books:

. Introduction to Genetic Analysis by J.F.Griffith

. Molecular Biology of the Gene by James D. Watson

. Genes viii by Benjamin Lewin

. Genetic: Analysis and Principles by Robert &id&er

. Genetics:A Conceptual Approach by Benjamin Adge

. iGenetics: A Molecular Approach by Peter J. Rliss

. Principle of Genetics by Peter Snustad

. Concept of Genetics by William S. klug, Mich&lCummings
. Human Molecular Genetics by Tom Strachan

10. Introduction to genetics A Molecular ApproachTerry Brown

11. Gene Cloning and Manipulation by Christophewdo

12. Principles of Gene Manipulation and Genomic$S®.Primrose

OCo~NOUI~WNEF

Course No: ZOO 403D: Vector Biology and Vector bore Parasites and
Molecular Diagnosis and Clinical Parasitology

(50 Marks, 4 credit)
UNIT I: ZOO 403D.1: Vector Biology and Vector-borne Parasites
Course outcome:

The course will acquaint the students with undemsting host-parasite interactions,
complement activation, mode of recognition by TBRd its signalling, and hypersensitivity
with particular reference to asthma. The course Wwénlighten the students regarding
different modern diagnostic methods to identify @aitic infections. Vector biology and
epidemiology will be another focus to know the pesity of vector-borne diseases and the
proper formulation of vector control.

Syllabus:

1. General concept about vectc- mode of transmission 2L
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2. Biology, importance and control of som vectors 2L
a) Mosquito (Anopheles, Culex, Aedes) 1L
b) Sandfly 1L
c) Fleas 1L
d) Ticks 1L
e) Mites 1L
f) Black fly 1L
g) Tsetse fly
3. Life cycle, pathogenicity and control of some vect-borne 4L
parasite Plasmodium, Leishmania, Wuchereria, Babesia
4. General idea on Zoonosis and Myiasis 3L
5. Lice as vectors of human disease: Typhus, Trénedr, Relapsing fever 4L
6. Climate change: Impact on Vector borne diseases 3L
7. Laboratory diagnosis &/uchereria bancrofti 1L
UNIT II: ZOO 403D.2: Molecular Diagnosis and Clinical Parasitology
Syllabus:
1. General concept of molecular diagnosis for ptacaafection 2L
a) Fundamental techniques used in molecular diagowbgndoparasites
2. Parasitic adaptation: Morphological, Anatomiédiysiological, and Biochemical 2L
3. Biology, clinical and laboratory diagnosistbfmenolepis nana, Clonorchis sinensis 3L

Enterobius vermicularis, Dracunculus medinensis, xoppfasma gondii and
Trichomonas vaginalis
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4. Clinical features of hookworm anaemia 2L
5. Laboratory diagnosis of Amoebiasis 1L
6. Xenodiagnosis of Parasites 2L
7. Parasites as Therapeutic Organisms 1L
8. Marker molecule-based immunodiagnosis of endgias: Immunoassay or 2L
serological techniques for laboratory diagnosismdoparasites based on marker
molecules likeGiardia.intestinalis, Balantidium. coli, Entamoelyastolytica, 1L
Leishmania. DonovagnPlasmodium spusing 1L
a) ELISA, RIA i
1L
b) Counter Current Immunoelectrophoresis (CCI) 1L
c) Complement Fixation Test (CFT) 1L
d) PCR, DNA, RNA probe
e) Indirect fluorescence antibody test
f) Rapid test and strip test
8. Epidemiology: Classification, landscape epiddéagy, methods of 2L
epidemiological studies
a) Epidemiology of Filaria, Kala-azar
9. Antigenic variation in Trypanosomiasis: the petfcamouflage 2L

Reference books:

1. Bogitsh, B. J. and Cheng, T. C. (20@8)man Parasitology2nd Ed. Academic Press, New
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York.
2. Chandler, A. C. and Read. C. P. (19@&itroduction to ParasitologylOth ed. John Wiley

andSons Inc.

3. Chandra, G. (2000Mosquita SreeBhumi Publication Co. Kolkata.

4. Chatterjee, K. D. (1981arasitology (Protozoology and Helmintholdgd" ed. CBS. 5.
Cheng, T. C. (1986)ceneral Parasitology2nd ed. Academic Press, Inc. Orlando. U.S.A. 6.
Cox, F. E. G. (1993Modern Parasitology2nd ed. Blackwell Scientific Publications. Lealan
Febiger, Philadelphia.

7. Hati, A. K. (2001)Medical EntomologyAllied Book Agency, Kolkata.
8. Hati, A. K. (2001)Medical ParasitologyAllied Book Agency, Kolkata.

9. Kettle, D. S. (1995Medical and veterinary Entomologg"Ed. CAB International. 10.
Mullen, G. R. and Durden, L.A. (200Medical and Veterinary Entomolog8® Ed. Academic
Press.

11. Noble, E. R. and Noble G. A. (198Pgrasitology. The Biology of animal Parasitésh ed.
Lea and Febiger, Philadelphia.

12. Roberts, L. S., Janovy, J. and Nadler S. (2@E3ald D. Schmidt &Lary S. Roberts’
Foundation of Parasitology@"ed. McGraw-Hill International.

13. Schmidt, G. D. and Roberts, L. S. (206Fhundation of Parasitology3rd ed. McGraw Hill
Publishers.

14. Schmidt, G. D. (1989Essentials of ParasitologyVm. C. Brown Publishers (Indian
print;1990, Universal Book Stall).

15. Smyth, J. D. (1994Animal Parasitology3rd ed. Cambridge University Press. 16. Soulshy,
E. J. L. (1982)Helminths, Arthropods and Protozoa of domesticat@dals.ELBS and
BailliereTindall. London.

17. R Beaglehole, R Bomta and T Kjelstorm (1993582 EPIDEMIOLOGY Orient Longman
in collsboration with WHO, Geneva.

18. W. Peters and R. Killick-Kendrick (1897) THE ISHHMAANIASIS in Biology and
Medicine. Academic Press (Inc) Ltd

19. Lynne Shore Garcia (2010) Dignostic MedicalBiology %'Edn ASM Press, Washington
DC 20. John Hyde (1996) Molecular Parasitology Opaiversity Press

21. J Joseph Marr and Miklos Muller (1995) Biochstnyi and Molecular Biology of Parasites
2"9Edn Academic Press

Course No: ZOO 494 (Practical):

Environmental Management, Biostatistics, Developmeal Biology & Neuro
endocrinology

(50 Marks, 4 credit)

Syllabus:

1. Biodiversity and Environmental stress

i. Qualitative and quantitative estimation of samld aquatic biodiversity.

ii. Basic principles for the estimation of heavytais.
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iii. Estimation of B.O.D and C.0.D
2. Biostatistics
i. Computation of column statistics

ii. Testing of hypothesis: t-test, Z-test, and $t te

iii. Computation and significance test of produatent (r) between two continuous
measurement variables.

iv. Computation of simple linear regression.
v. One-way Anova and their interpretation.

3. Developmental biology

i. Extraction and identification of different stagef chick embryos (24 hours,48 hours and 72
hours)

ii. Histological sectioning and staining of diffestestages of the chick embryo. 4. Neuro-
Endocrinology

i. Neuroendocrine structure in invertebrates

ii. Endocrine structure in vertebrates

iii. Photomicrograph of neurosecretory elements.

iv. Neurohistological techniques

- Electrical properties of membranes
- Single neuron recording, patch-clamp recordingsEBRrain activity recording, lesion and
stimulation of the brain, pharmacological testiRgT, MRI, CAT

- Demonstration of modern neurodiagnostic tools éhteques (EEG, CT-Scan, MRI)

SPECIAL PAPER PRACTICAL

Course No: ZOO 495A: Fishery Practical-Il
(50 Marks, 4 credit)

Syllabus:

1. Identification of Shellfish, macrophytes and aiiiinsects.
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2. Physicochemical characteristics of water — gglinrganic carbon, nitrogen, potassium,
phosphorus, turbidity and pH.

3. Calculation of the length-weight relationshipsggosomatic index and gonadosomatic index in
IMC.

. Estimation of muscle protein and lipid from IMC.

4
5. ldentification of freshwater fishes

6. ldentification of fish food organism/ aquaticeds/ aquatic insects
7

. Morpho-anatomical demonstration of fish

8. Experimental demonstration of anatomy of finfsstd shellfish. ARO System of fish.

9. Biochemical parameter demonstration: pH, Disstl@xygen, Biological Oxygen Demand,

Chemical Oxygen Demand, turbidity, etc.

Course No: ZOO 495B: Ecology Practical-Il

(50 Marks, 4 credit)

Syllabus:

1. Estimation of the degree of faunal similaritylaassociation between species. 2. Computation
of micro-distribution pattern for spatial distriloan.

3. Estimation of alpha, beta and gamma diversity.

4. Analysis of the structure of biotic communitybdndance, Relative abundance, Frequency,
Species diversity and Dominance indices; Shannom&Veliversity index and Importance
Value Index.

5. Estimation of textural composition and Water dhlogy Capacity of soil.

6. Evaluation of Restoration sites; Study of fakegetation health- Estimation of tree height,
DBH, stand density, canopy density and tree biomass

7. Vermitechnology and related matters: Analysibiofa from urban waste materials and
identification of suitable specimen for vermicomipog.
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8. Air pollution monitoring: demonstration of thperating principles High Volume Sampler 9.
Submission of Laboratory notebook.

10. Viva-voce

Course No: ZO0O495C: Genetics & Molecular Biology Pactical -1l Syllabus:
1. Study of life cycle oDrosophila

2. DNA isolation and Agarose Gel electrophoregignf blood and liver tissue) 3. Family
pedigree analysis for autosomal /sex-linked, dontii@cessive trait. 4. Isolation &
characterization of proteins through SDS-PAGE

5. Western blotting

6. PCR and colony PCR

Course No: ZO0495D: Parasitology Practical-l
(50 Marks, 4 credit)

Syllabus:

1. Localization of DNA by Fuelgen reaction in prooa

2. Localization of Glycogen by Periodic Acid SchEf{PAS) reaction in protozoa 3. Stain
preparation and identification of blood parasites fish

4. Preparation of blood film from humans for idénétion of microfilaria

5. Isolation and electrophoretic separation of pidsDNA

6. Staining of scolex and proglottids of Cestodes

7. Whole mount preparation of mouth parts of mosguector

8. Identification and clinical significance of magcopic and macroscopic parasites

9. Submission of prepared slides
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PROJECT/DISSERTATION

Course outcome:

The project report should include an introductiomethodology, techniques, results, discussion
and bibliography. Institutional and study tour repts emphasizing theoretical aspects should
be included. Evaluation of the project report andva voce will be open defence through
PowerPoint presentation and evaluated by the extdrexaminers.

Syllabus:
Special Paper Dissertation/ project
ZOO0O 496A Fishery
Z0O0 496B Ecology
Z0O0 496C Genetics and Molecular Biology
Z0O0 496D Parasitology

Downloaded from Vidyasagar University by 14.139.211.194 on 20 Oct 2025 20:27:48 PM; Copyright (c) : Vidyasagar University
http://download.vidyasagar.ac.in/OpenLink.aspx?LINKID=113



