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Undergraduate Syllabus for Zoology (Major)
(Based on NEP-2020)
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Outline of UG syllabus for ZOOLOGY (Major)

(SEMESTER YV - V)
(Based on NEP-2020)

Year Semester Course Code Title of the Course Credits Full
Marks

SEMLI 7Z00-DC-MJ-101 Diversity of Non-Chordates (Theory) 03 30
Z00O-DC-MJ-101 Diversity of Non-Chordates (Practical) 01 20
I 7Z00-DC-MJ-201 Diversity of Chordates & Comparative 03 20

SEMLII anatomy of Vertebrates (Theory)
Z00-DC-MJ-201 Diversity of Chordates & Comparative o1 20

anatomy of Vertebrates (Practical)
Z00-DC-MJ-301 | Ecology & Conservation Biology (Theory) 03 30
Z00-DC-MJ-301 Ecology & Conservation Biology . 0

SEM-IIT (Practical)
7Z00-DC-MJ-302 Cell Biology (Theory) 03 30
7Z00-DC-MJ-302 Cell Biology (Practical) 01 20
I 7Z00-DC-MJ-401 Genetics (Theory) 03 30
7Z00-DC-MJ-401 Genetics (Practical) 01 20
SEMLIV 700-DC-MJ-402 Histology & Endocrinology (Theory) 03 30
700-DC-MJ-402 Histology & Endocrinology (Practical) 01 20
700-DC-MJ-403 Animal Physiology (Theory) 03 30
700-DC-MJ-403 Animal Physiology (Practical) 01 20
I SEM-V | 700-DC-MJ-501 Biochemistry (Theory) 03 30
Z00-DC-MJ-501 Biochemistry (Practical) 01 20
700-DC-MJ-502 | Developmental Biology & Reproductive - -
Biology (Theory)
700-DC-MJ-502 | Developmental Biology & Reproductive - 0
Biology (Practical)

700-DC-MJ-503 Systematics & Evolution (Theory) 03 30
700-DC-MJ-503 Systematics & Evolution (Practical) 01 20
700-DC-MJ-504 Economic Zoology (Theory) 03 30
Economic Zoology (Practical) 01 20

Z00-DC-MJ-504




SEM-VI

700-DC-MJ-601 Molecular Biology (Theory) 03 30

700-DC-MJ-601 Molecular Biology (Practical) 01 20

700-DC-MJ-602 Animal Behavior & Chronobiology 03 20
(Theory)

700-DC-MJ-602 Animal Behavior & Chronobiology ol 20
(Practical)

700-DC-MJ-603 Immunology (Theory) 03 30

7Z00-DC-MJ-603 Immunology (Practical) 01 20

700-DC-MJ-604 | Toxicology, Environmental Biology & 03 20

Public Health (Theory)
700-DC-MJ-604 | Toxicology, Environmental Biology & ol 20

Public Health (Practical)

Scheme for Evaluation

For End Semester (Theory) Examination related to Major Courses: The Question pattern with

marks allotment for each End Semester (Theory) Examination of Full Marks: 30 and Time: 2 hours is

tabulated below:
Question Mark(s) per | No. of Questions to be No. of Marks
No. Question attempted Options to be
provided
1 1 6 8 1x6=6
2 3 3 5 3x3=9
3 5 3 5 5x3=15
Total Marks 30




Z00LOGY MAJOR

SEMESTER -V
Course Code: 7Z00-DC-MJ-501

Title of the Course: Biochemistry

Credit=4

Theory: 30 marks, Practical: 20 marks, Internal Assessment: 25 marks

a) Objective of the Course:

This course aims to provide a comprehensive understanding of the structure, function, and metabolism
of biomolecules—carbohydrates, lipids, and proteins—and their integration in cellular bioenergetics.
It emphasizes the biochemical basis of metabolic pathways and their regulation, introduces the
fundamental principles of enzymology, and explores the mechanisms of energy production in cells.
The course is designed to equip students with foundational knowledge of molecular biochemistry

essential for advanced studies in biological sciences, biotechnology, and applied health sciences.

b) Learning Outcomes of the Course and Its Future Relevance:

Upon completion, students will be able to:

By the end of this course, students will be able to:

e Understand the structure and biological significance of carbohydrates, lipids, and proteins,
including their derivatives and physiological roles.

e Explain the major metabolic pathways such as glycolysis, TCA cycle, gluconeogenesis, pentose
phosphate pathway, lipid B-oxidation, and amino acid catabolism.

e Describe the mechanisms of protein and enzyme function, including enzyme kinetics,
regulation, inhibition, and methods of protein purification.

o [llustrate bioenergetics processes such as oxidative phosphorylation and shuttle systems in the
context of mitochondrial function and energy production. Moreover, analyze the integration of

metabolic pathways and how they are regulated under different physiological conditions.



Apply foundational biochemical knowledge to experimental design and data interpretation in

research and diagnostics.

This course lays the foundation for careers in biomedical research, biotechnology, pharmaceuticals,

and healthcare by providing essential knowledge of biomolecular structure, metabolism, and

enzymology. Understanding these biochemical processes is crucial for developing new therapies,

diagnostic tools, and nutritional strategies. It also prepares students for advanced studies and research

in life sciences, enabling them to contribute to innovations in health, disease management, and

sustainable biological applications.

7Z00-DC-MJ-501 (Theory = 30 marks)

Biochemistry

Module 1: Biomolecular Architecture and Function

Unit-1

Carbohydrates

(1) Structure and biological importance: Monosaccharides, Disaccharides, Polysaccharides;
Derivatives of monosachharides, (ii) Carbohydrate metabolism: Glycolysis, Citric acid cycle,

Pentose phosphate pathway, Gluconeogenesis, Glycogenesis and Glycogenolysis.

Unit-2

Lipids

(1) Structure and significance: Physiologically important saturated and unsaturated fatty acids,
tri-acylglycerols, phospholipids, sphingolipid, glycolipids, steroids, eicosanoids and terpinoids,
(i1) Lipid metabolism: B-oxidation of fatty acids.

Unit-3

Proteins

(1) Amino acids: Structure, classification, general properties of a-amino acids; Physiological
importance of essential and non-essential amino acid, (ii) Proteins: Bonds stabilizing protein
structure; Levels of organization; Classification of protein, Protein metabolism: Transamination,
deamination, urea cycle, fate of c-skeleton of glucogenic and ketogenic amino acids. Protein
purification: Different chromatographic techniques (column, affinity, TLC & paper);

electrophoresis & isoelectric focusing.

Module 2: Introduction to Enzyme




Enzymes
(1) Nomenclature and classification; Cofactors and co-enzymes; Specificity of enzyme action;
Unit-4 Isozymes, (i1) Mechanism of enzyme action; Enzyme kinetics; derivation of Michaelis-Menten
equation, Lineweaver-Burk plot, (iii) Factors affecting rate of enzyme-catalyzed reactions;
Enzyme inhibition; Allosteric regulation of enzymes.
Module 3: Bioenergetics and Metabolic Integration
Oxidative Phosphorylation
Unit-5 Shuttle system (Malate-Aspartate Shuttle, Glycerol-3-Phosphate), Redox systems;
Mitochondrial respiratory chain, inhibitors and un-couplers of electron transport system.
Module 4: ZOO-DC-MJ-501 (Practical = 20 Marks)

Group A: Laboratory experimentation (= 15 marks)

1. Qualitative tests of carbohydrates, proteins and lipids.

. Paper chromatography of amino acids.

. Quantitative estimation of Protein by Lowry method.

. Demonstration of proteins separation by SDS-PAGE.

. Study of salivary amylase action.

. Perform the Acid and Alkaline phosphatase assay from serum/ tissue.

. Basic handling of biologically important Protein and Nuclotide databases: NCBI, Uniprot, RCSB, PDB.

2
3
4
5
6. Effect of pH on the action of salivary amylase.
7
8
9

. Preliminary idea on Protein structure prediction and visualization (Homology modeling using SWISS

Model/Easy Model, Visualization using Pymol/Rasmol/Jmol).

10. Assessment of quality of the modelled protein: Predicting Generalized Ramachandran Plot.

Group: B: Laboratory note book and Viva voce (2+3=5 marks)

Periodically updated laboratory note-book to be submitted and Viva-voce mostly covering the practical

syllabus.

Z700-DC-MJ-501: Internal Assessment (Full marks = 25%)
(*To be done by the Concerned College)




Suggested Readings

wo o wN

10.

11

Harper's Illustrated Biochemistry by Peter J. Kennelly, Kathleen M. Botham, Owen McGuinness,
Victor W. Rodwell, P. Anthony Weil.

Biochemistry by Jeremy Berg, Gatto Jr. Gregory, Hines Justin, Tymoczko John, Stryer Lubert.
Lehninger Principles of Biochemistry by David L. Nelson, Michael Cox.

Biochemistry by Voet and Voet.

Biochemistry: Concepts and Connections by Dean Ramsay Appling; Spencer J. Anthony-Cabhill;
Christopher K. Mathews

Textbook of Biochemistry with Clinical Correlations by Thomas M. Devlin.

Biochemistry by Christopher K. Mathews, Kensal E. van Holde, Dean R. Appling, Spencer J. Anthony-
Cahill.

Biochemistry by Roger L. Miesfeld, Megan M. McEvoy.

Biochemistry by Reginald H. Garrett, Charles M. Grisham

Biochemistry by Shawn O. Farrell, Owen M. McDougal, Mary K. Campbell.

. Essential Biochemistry by Pratt, Charlotte W., Cornely, Kathleen.
12.
13.
14.

Outlines Of Biochemistry by Roy H. Doi Eric E. Conn, Paul K. Stumpf, George Bruening.
Practical Manual of Biochemistry by G.G. Kaushik, Neha Sharma, Sabira Dabeer, Ruchi Jindal.
Biochemistry by Debajyoti Das.




SEMESTER -V

Course Code: 7Z.00-DC-MJ-502
Title of the Course: Developmental Biology & Reproductive Biology
Credit=4

Theory: 30 marks, Practical: 20 marks, Internal Assessment: 25 marks

a) Objective of the Course:

The primary objective of this course is to provide students with a comprehensive understanding of the
fundamental principles and processes governing animal development, from gamete formation through
embryogenesis, organogenesis, and post-embryonic events, while also exploring the critical aspects of
reproductive biology and health. The course is designed to equip students with the knowledge needed
to understand normal and abnormal development, including applications in medical, biotechnological,

and reproductive health fields.

b) Learning Outcomes of the Course and Its Future Relevance:

By the end of this course, students will be able to:

e Understand key concepts of developmental biology, including cell differentiation, gene
expression, and cell-cell interactions.

e Describe the processes of gametogenesis, fertilization, cleavage, gastrulation, and
organogenesis in model organisms like frog and chick.

e Explain the formation and function of extra-embryonic membranes and placenta, and
understand post-embryonic events like brain and eye development.

e Distinguish different types of regeneration and understand their biological significance.

o Identify teratogenic agents and their effects on development, and describe the role of stem cells
and prenatal diagnostic tools.

e Analyze hormonal control of reproduction, development of reproductive organs, and current

advancements in reproductive health technologies.

This course provides essential knowledge for careers in medicine, developmental genetics,

reproductive biology, and regenerative medicine. It is highly relevant to understanding congenital
8



disorders, infertility, stem cell therapy, and modern reproductive technologies such as IVF and genetic

screening. The concepts also form a critical base for research in developmental biology, evolutionary

biology, and biotechnology, preparing students for advanced academic and applied scientific careers.

700-DC-MJ-502 (Theory = 30 marks)

Developmental Biology & Reproductive Biology

Module 1: Introduction to Developmental Biology
Basic concepts
Unit-1 Phases of development, cell-cell interaction, differentiation and growth, differential gene
expression.
Early Embryonic Development
Gametogenesis: spermatogenesis, oogenesis; types of eggs, egg membranes; fertilization (sea
Unit-2 urchin), role of yolk in cleavage, blocks to polyspermy; cleavage patterns and planes; fate maps
(frog and chick); early development of frog and chick up to gastrulation; embryonic induction and
organizers.
Module 2: Embryogenesis to Organogenesis
Late Embryonic Development
Unit-3
Fate of germ layers; extra-embryonic membranes in chick; placenta (structure, types, functions).
Post Embryonic Development
Unit-4 Gy Development of brain and eye in chick,
(i1) Regeneration: epimorphosis, morphallaxis, compensatory (with examples).
Unit-5 Implications of Developmental Biology
Teratogenesis: agents and effects; stem cells (SC); amniocentesis.
Module 3: Reproductive Biology and Health
Unit-6 Reproductive Endocrinology




Steroid/glycoprotein hormone action; Hypothalamo—hypophyseal—-gonadal axis; Regulation of
gonadotrophin secretion; development and differentiation of gonads, genital ducts and external

genitalia.

Reproductive Health

Unit-7 Infertility (causes, diagnosis, management); assisted reproductive technologies (ART): sex

selection, sperm banks, frozen embryos, In vitro fertilization (IVF); Modern contraceptive

technologies.

Module 4: ZOO-DC-MJ-502 (Practical = 20 Marks)

Group A: Laboratory experimentation (= 15 marks)

1. Study of whole mounts of developmental stages of chick through permanent slides: 24, 48, 72, and 96 hours of
incubation

2. Study of the developmental stages and life cycle of Drosophila from stock culture.

3. Study of different types of placenta from photomicropgraph/permanent slides.

4. Project report on Drosophila culture/Chick embryo development/ Metamorphosis of Frog.

5. Study of live gametes of white rat.

6. Examination of vaginal smear from rats.

7. Examination of histological sections of testis and ovary of rat from photomicrographs/permanent slides.

Group: B: Laboratory note book and Viva voce (2+3=5 marks)

Periodically updated laboratory note-book to be submitted and Viva-voce mostly covering the practical syllabus.

Z00-DC-MJ-502: Internal Assessment (Full marks = 25%)
(*To be done by the Concerned College)

Suggested Readings

1. Developmental Biology by Michael J.F. Barresi, Scott F. Gilbert.

2. Principles of Development by Lewis Wolpert, Rosa Beddington, Thomas Jessell, Peter Lawrence, Elliot
Meyerowitz, Jim Smith.

Analysis of Biological Development by Klaus Kalthoff.

Langman’s Medical Embryology by Sabita Mishra (Author), T. W. Sadler.

An Introduction to Embryology by B I Balinsky.

N koW

Yen And Jaffes Reproductive Endocrinology Physiology Pathophysiology and Clinical Management

by Jerome F. Strauss I1I, Robert L. Barbieri.

10




SEMESTER -V

Course Code: 700-DC-MJ-503
Title of the Course: Systematics & Evolution
Credit =4

Theory: 30 marks, Practical: 20 marks, Internal Assessment: 25 marks

a) Objective of the Course:

The objective of this course is to provide students with a comprehensive understanding of biological
systematics, taxonomy, and evolutionary biology. It aims to introduce the principles and methods of
classifying organisms, exploring species concepts, nomenclature rules, and the molecular basis of
taxonomy. The course further examines the origin of life, evolutionary theories, and evidences
supporting evolution. Emphasis is also placed on macroevolutionary processes, population genetics,
speciation, extinction events, and biogeographical distribution of animals. Through this course,
students will gain a solid foundation to understand biodiversity, evolutionary relationships, and the

historical and genetic forces shaping life on Earth.

b) Learning Outcomes of the Course and Its Future Relevance:

Students will be able to:

e Define and distinguish between key concepts such as taxonomy, systematics, and cladistics,
and explain the Linnean classification system.

e Understand the principles and rules of binomial nomenclature and zoological nomenclature,
including concepts of priority, synonymy, and homonymy.

e Explain various species concepts, modes of speciation, and the significance of primary and
secondary type specimens in taxonomy.

e Analyze the origin of life theories, including chemogeny and the RNA world hypothesis, and
evaluate various evidences of organic evolution.

e Describe major evolutionary theories—Lamarckism, Darwinism, Neo-Darwinism—and assess
their historical and scientific significance.

e Apply population genetics principles, including Hardy-Weinberg law, and understand

mechanisms like genetic drift and natural selection.
11



e Discuss patterns and factors influencing animal distribution and interpret geological time scales

and extinction events in evolutionary context.

This course builds a critical foundation for careers in evolutionary biology, biodiversity research,

wildlife conservation, paleontology, systematics, and environmental science. Knowledge of taxonomy

and evolution is essential for identifying and classifying species, understanding biodiversity loss,

tracing evolutionary relationships, and conserving endangered species. It also prepares students for

research and higher studies in zoology, genetics, ecology, and related fields, enabling contributions to

both academic and applied biological sciences.

700-DC-MJ-503 (Theory = 30 marks)

Systematics & Evolution

Module 1: Basics of Systematics
Unit.1 Definition of taxonomy, micro- and macro taxonomy, systematics, Linnean hierarchy, cladistics,
nit-
taxonomic types.
Unit-2 Principles of Binomial nomenclature.
Unit.3 Species concept: Types and modes, type concept, primary and secondary types-definition and
nit-
application.
Unit-4 General idea and code of zoological nomenclature, principles of priority, synonym and homonym.
Unit-5 | Cytological, biochemical and molecular taxonomy: Basic ideas.
Module 2: Origin of life and evolutionary theories
Unit-6 Origin of life, chemogeny, RNA world.
Unit-7 | Evidences of organic evolution- Study of comparative anatomy, embryology, paleontology,
biochemistry, physiology and molecular biology.
Unit-8 | Historical review of evolutionary concepts, Lamarkism, Darwinism and natural selection and
Neo-Darwinism.
Unit-9 | Geological time scale, Evolution of horse and human.
Unit-10 | Sources of variations and their role in evolution.

12




Module 3: Macro Evolution

Population genetics

Unit-11 Hardy-Weinberg law (statement and derivation of equation, application of law to human

population); genetic drift mechanism (founder’s effect, bottleneck phenomenon).

Species

Unit-12 Species concept, isolating mechanisms, modes of speciation; adaptive radiation/macroevolution

(exemplified by mammals and Galapagos finches).

Abolition of species

Unit-13 Extinctions, Back ground and mass extinctions (causes and effects), detailed example of K-T

extinction.

Animal distribution

Unit-14 ['pattern of animal distribution, factors affecting animal distribution, zoogeographical realms and

their faunal peculiarities; Plate tectonic and continental drift theory.

Module 4: ZOO-DC-MJ-503 (Practical = 20 Marks)

Group A: Laboratory experimentation (= 15 marks)

. Cladistic analysis on the supplied data.

. Morphometric analysis of the wing, antenna, leg of insect for taxonomic categorization.

. Analysis of RFLP and RAPD data in connection with molecular taxonomy on supplied data.
. Dichotomous key preparation for insect identification at genus level.

. Mapping of the distribution of endangered species on supplied data.

. Study of homology and analogy from suitable specimens.

. Study of fossils from models / pictures.

. Study and verification of Hardy-Weinberg Law by chi-square analysis.

O 0 I N »n B~ W N =

. Distribution of animals in Zoogeographical realm by map pointing method.

10. Construction of phylogenetic tree using Mega/Phylip.

Group: B: Laboratory note book and Viva voce (2+3=5 marks)

Periodically updated laboratory note-book to be submitted and Viva-voce mostly covering the practical

syllabus.
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Z00-DC-MJ-503: Internal Assessment (Full marks = 25%)
(*To be done by the Concerned College)

Suggested Readings

1. Principles of Systematic Zoology by Ernst Mayr; Peter D Ashlock.
Principles of Animal Taxonomy by G.G. Simpson.

Theory And Practice of Animal Taxonomy and Biodiversity by V. C. Kapoor.

> »w b

Strickberger's Evolution by Brian K. Hall, Benedikt Hallgrimsson, Brian Keith Hall, Benedikt
Hallgrimsson.

5. Evolution by Carl T. Bergstrom, Lee Alan Dugatkin.

6. Evolution by Douglas J. Futuyma, Mark Kirkpatrick.

7. Evolution by Mark Reidley.

8. Evolution by Nicholas H. Barton.

9

. Evolution by Carl Zimmer, Emlen Douglas J.

10.Evolutionary Analysis by Scott Freeman, Jon C. Herron.

14




SEMESTER -V

Course Code: 7Z.00-DC-MJ-504
Title of the Course: Economic Zoology
Credit=4

Theory: 30 marks, Practical: 20 marks, Internal Assessment: 25 marks

a) Objective of the Course:

The objective of this course is to provide students with foundational knowledge in insect pest
management, livestock and insect-based production systems, and aquaculture practices. It aims to
introduce the identification and control of major agricultural pests, the principles and practices of
Integrated Pest Management (IPM), and the safe use of insecticides. The course also covers key aspects
of animal husbandry, poultry farming, and lac culture, alongside essential techniques in aquaculture,
fish breeding, and preservation methods. It is designed to equip students with practical skills and
scientific understanding relevant to sustainable agriculture, animal production, and fishery resource

management.

b) Learning Outcomes of the Course and Its Future Relevance:

Students will be able to:

e Identify major agricultural insect pests and understand their life cycles, damage patterns, and
control strategies.

e Explain the principles and components of Integrated Pest Management (IPM) and evaluate the
role of genetically modified organisms (GMOs) in pest control.

e Differentiate types of insecticides, their application, associated risks such as residues and
phytotoxicity, and know first aid measures for insecticide poisoning.

e Describe key practices in animal husbandry and poultry farming, including breed types, disease
management, and artificial insemination.

e Understand lac insect biology, commercial lac production, and preservation techniques.

e Explain aquaculture methods such as composite fish culture, induced breeding, and hatchery

types, along with common fish diseases.

15



e Apply knowledge of fish preservation techniques and sustainable fishery management to reduce

spoilage and maintain fish quality.

This course prepares students for careers in agricultural pest management, livestock production, and

aquaculture industries, which are vital for global food security and sustainable agriculture.

Understanding pest control, animal husbandry, and fishery technologies helps improve crop yields,

livestock health, and fish production efficiency. The skills gained are essential for addressing

challenges in food sustainability, environmental conservation, and advancing modern agricultural

practices through integrated and eco-friendly approaches. Additionally, it opens pathways for self-

employment and entrepreneurship opportunities in agro-based and aquaculture ventures.

700-DC-MJ-504 (Theory = 30 marks)

Economic Zoology

Module 1:

Insect Pest Management in Agriculture

Elementary idea on Agricultural insect pests

Unit-1 Categorization of insect pests; basic idea on economic threshold level (ETL) and economic injury
level (EIL).
Major insect pests

Unit-2 7 ife history, damage and control measures of Leptocorisa sp., Scirpophaga sp., Anomis sp.,
Idiocerus sp. and Sitophilus oryzae.
IPM and Insect Pest Management

Unit-3 Elementary idea about IPM, components, strategy and approaches. Elementary idea about GMO
(Genetically Modified Organism) and its application on pest management.
Insecticides

Unit-4 Types of insecticides, insecticide residues in food stuff, phyto-toxicity due to insecticide
application, first aid antidotes.

Module 2: Livestock and Insect-Based Production Systems
Unit-5 Animal Husbandry

16




Types of Cattle breeds, Artificial insemination.

Poultry Farming

Unit-6
Types of poultry breeds, poultry diseases and control.
Lac culture

Unit-7

Life cycle of lac insect and their enemies. Process of production of lac at commercial level and

preservation techniques, Uses of lac.

Module 3: Aquaculture and Fishery Technology

Aquaculture

Unit-8 . - . PRT
Composite fish culture, Induced breeding of fish, types of hatcheries, Fish diseases, Pearl culture.
Preservation of fish

Unit-9

Causes of fish spoilage, preservation (Drying, Salting, pickling, smoking, freezing), Harvest limit

for sustainable fishery.

Module 4: ZOO-DC-MJ-504 (Practical = 20 Marks)

Group A: Laboratory experimentation (= 15 marks)

1. Identification of different types of bees (Queens, Drones and Worker bees) with characters.

2. Identification of different types of silk moths with characters.

3. Identification of different types of pearls with characters.

4. Identification of Leptocorisa sp., Scirpophaga sp., Anomis sp., Idiocerus sp. and Sitophilus oryzae.
5. Identification of different types of fish diseases with characters.

6. Identification of different types of scales in fishes with characters.

7. Identification of different types of fins with characters.

8. Field Study of Applied Zoological Practices.

Group: B: Laboratory note book and Viva voce (2+3=5 marks)

Periodically updated laboratory note-book to be submitted and Viva-voce mostly covering the practical

syllabus.

Z00-DC-MJ-504: Internal Assessment (Full marks = 25%)
(*To be done by the Concerned College)

17




Suggested Readings

A e

Applied and Economic Zoology by Dr. V. B. Upadhyay Dr. G. S. Shukla.
Introduction to Economic Zoology by Sarkar, Kundu, Chaki.

Textbook of Economic Zoology by Dr. B.K. Bhargav.

A Textbook of Economic Zoology by Aminul Islam.

Applied Zoology by T. K. Banerjee

18




SEMESTER - VI

Course Code: 7Z.00-DC-MJ-601
Title of the Course: Molecular Biology
Credit=4

Theory: 30 marks, Practical: 20 marks, Internal Assessment: 25 marks

a) Objective of the Course:

This course aims to provide a comprehensive understanding of the fundamental principles of molecular
genetics, focusing on the structure, function, and replication of genetic material. Students will gain in-
depth knowledge of the central dogma of molecular biology, including transcription and translation,
with a particular emphasis on prokaryotic systems. Furthermore, the course will explore the
mechanisms of gene regulation, the molecular basis of mutations, and the various DNA repair pathways
that maintain the integrity of the genome. Upon completion, students will be equipped with a strong
foundation in molecular genetics, enabling them to understand and analyze complex biological

processes at the molecular level.

b) Learning Outcomes of the Course and Its Future Relevance:

By the end of this course, students will be able to:

e Describe the chemical structure and key features of DNA and RNA.

e Explain the mechanisms of DNA replication, transcription, and translation in prokaryotes and
eukaryotes.

e Interpret the role of the genetic code and the significance of the Wobble Hypothesis.

e Analyze regulatory mechanisms of gene expression, especially operon models in prokaryotes.

¢ Differentiate between spontaneous and induced mutations at the molecular level.

e Describe various DNA repair mechanisms and their importance in maintaining genetic
integrity.

e Apply foundational knowledge of molecular genetics to interpret biological data and research

findings.

A strong foundation in molecular genetics is essential for careers in biotechnology, biomedical

19



research, genetic engineering, and forensic science. As genomic technologies advance, understanding
genetic regulation, mutation, and repair becomes increasingly critical in developing diagnostics, gene
therapies, and personalized medicine. This course equips students with the theoretical and practical

knowledge necessary to contribute meaningfully to these evolving fields.

700-DC-MJ-601 (Theory = 30 marks)

Molecular Biology

Module 1: Basics of Nucleic acids

Chemical structure of nucleic acid, Properties of DNA and RNA; DNA/RNA as genetic material,
Watson and Crick Model of DNA, Structure of t-RNA (Clover leaf model).

Unit-1

Module 2: Concept of Central dogma

DNA Replication

Unit-2
Semi-conservative DNA Replication, DNA Replication in Prokaryotes, Replication of telomeres.

Transcription

Unit-3 Mechanism of Transcription in prokaryotes, Post transcriptional processing of eukaryotic

mRNA, split genes.

Translation

Unit-4 [ Genetic code, Properties of genetic code and Wobble Hypothesis; Mechanism of protein

synthesis in prokaryotes, Inhibitors of protein synthesis.

Module 3: Regulation, Mutation, and Repair in Genetic Systems

Gene Regulation

Unit-5 : S
Regulation of Transcription in prokaryotes: /ac operon and #7p operon;
Gene Mutation

Unit-6 . . . . . . .
Molecular basis of gene mutation in relation to spontaneous mutation and induced mutation.
DNA Repair Mechanisms

Unit-7 . . . . . .
Photo-reactivation, nucleotide and base excision repair, SOS response.
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Module 4: ZOO-DC-MJ-601 (Practical = 20 Marks)

Group A: Laboratory experimentation (= 15 marks)

1. Study of polytene chromosome from Chironomus/ Drosophila larvae.
2. Demonstration of lampbrush chromosome through photograph.

2. Isolation and quantification of genomic DNA.
3. Agarose gel electrophoresis of DNA.

4. C-banding of chromosome.
5. Primer design: Primer3 or Primer-BLAST and validation of primers (BLAST, CLUSTALW).

6. Presentation and submission of a write-up on any topic related to this paper.

Group: B: Laboratory note book and Viva voce (2+3=5 marks)

Periodically updated laboratory note-book to be submitted and Viva-voce mostly covering the practical

syllabus.

Z00-DC-MJ-601: Internal Assessment (Full marks = 25%)
(*To be done by the Concerned College)

Suggested Readings

1. Molecular Biology by David P. Clark, Nanette J. Pazdernik, Michelle R. McGehee.

2. Molecular Biology by Robert Franklin Weaver.

3. Molecular Biology of the Gene by James D. Watson, Tania A. Baker, Stephen P. Bell, Alexander Gann,
Michael Levine.

4. Molecular Biology: Genes to Proteins by Burton E. Tropp.

5. Molecular Biology: Principles of Genome Function by Nancy Craig, Rachel Green, Carol Greider,
Gisela Storz, Cynthia Wolberger, Orna Cohen-Fix.

6. Molecular Biology: Principles and Practice by Michael M. Cox, Michael O'Donnell, Jennifer Doudna.

7. Molecular Biology Structure and Dynamics of Genomes and Proteomes by Jordanka Zlatanova, Kensal
E. Van Holde.

8. Fundamental Molecular Biology by Lizabeth A. Allison.

9. Advanced Molecular Biology by Richard Twyman.

10. Wilson and Walker’s Principles and Techniques of Biochemistry and Molecular Biology by Andreas

Hofmann and Samuel Clokie.
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SEMESTER - VI

Course Code: 7.00-DC-MJ-602
Title of the Course: Animal Behavior & Chronobiology
Credit =4

Theory: 30 marks, Practical: 20 marks, Internal Assessment: 25 marks

a) Objective of the Course:

The objective of this course is to provide students with a comprehensive understanding of animal

behavior, including its origins, patterns, and underlying mechanisms. Students will explore key

experiments in ethology, the causes of behavior, and various behavioral patterns like instinct,

learning, and social interactions. The course also covers migratory behavior, social and sexual

behaviors, and the biological rhythms governing animal activity. Through this, students will gain

insights into how behavior influences survival, reproduction, and adaptation in various species.

b) Learning Outcomes of the Course and Its Future Relevance:

Upon successful completion of this course, students will be able to:

Understand the origin and history of ethology, and describe the major contributions of key
ethologists like Karl von Frisch, Ivan Pavlov, Konrad Lorenz, and Niko Tinbergen.
Differentiate between proximate and ultimate causes of behavior, and explain how these
concepts are fundamental to the study of animal behavior.

Describe stereotyped behaviors, such as orientation and reflexes, and understand the roles of
instinct and learned behaviors. Moreover, explain associative learning, including classical and
operant conditioning, habituation, imprinting, and the role of sign stimuli in behavior.
Analyze social behaviors in animals, using examples from honey bees and termites, including
concepts of altruism, kinship, cooperation, and selfishness.

Understand sexual behaviors, including sexual dimorphism, mate choice, intra- and inter-sexual
selection, and sexual conflicts over parental investment.

Describe migratory behavior in fish and birds, and the adaptive significance of migration.
Understand the concept of biological clocks and their adaptive significance in regulating animal
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behavior. Explain biological rhythms, including circadian rhythms, lunar periodicity, and

photoperiodism, and their role in seasonal reproduction. Also, understand the role of melatonin

in the regulation of biological rhythms and seasonal behaviors in animals.

This course lays a solid foundation for careers in behavioural ecology, wildlife biology, and

chronobiology. It opens up opportunities for higher research in animal behaviour and conservation

biology and supports roles in environmental education, zoo management, and academic teaching.

Additionally, it enhances prospects for interdisciplinary work in ethological research, cognitive

sciences, and eco-physiology.
700-DC-MJ-602 (Theory = 30 marks)
Animal Behavior & Chronobiology
Module 1: Basics of Ethology

Introduction to Animal Behaviour

Unit-1 Origin and history of ethology; major contributions of Karl von Frish, Ivan Pavlov, Konrad
Lorenz, Niko Tinbergen; proximate and ultimate causes of behaviour; importance of study of
ethology.
Patterns of Behaviour

Unit-2 Stereotyped behaviours (orientation, reflexes); instinct behaviour, learning behaviour:
associative learning, classical and operant conditioning, habituation, imprinting.

Module 2: Social Structures and Reproductive Strategies in Animals

Social and Sexual Behaviour
(1) Social Behaviour: Concept of society; types of communication (ii) Altruism: Insects’ society

Unit-3 with honey bee as example; foraging and communication system in honey bees, (iii) Sexual
Behaviour: Asymmetry of sex, sexual dimorphism, mate choice, intra-sexual selection (male
rivalry), inter-sexual selection (female choice), sexual conflict in parental care, (iv) Parental care
in Fish and Amphibia.
Migratory Behaviour

Unit-4
Migration in fish and bird.
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Module 3: Rhythmicity in the Animal World

Unit-5

Introduction to Chronobiology

Biological clock, adaptive significance of biological clocks.

Unit-6

Biological Rhythm

Circadian rhythm and lunar periodicity, photoperiodism and regulation of seasonal reproduction,

role of melatonin.

Module 4: ZOO-DC-MJ-602 (Practical = 20 Marks)

Group A: Laboratory experimentation (= 15 marks)
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. Study of the nests and nesting habits of the birds and social insects.

. Study of the behavioural responses of wood lice to dry and humid conditions.
. Study of the phototaxis behaviour in insect larvae.

. Study of geotaxis behaviour in earthworm.

. Study of learning behaviour of white rat.

. Study of aggressive behavior of fish.

. Self-study of circadian functions (daily eating, sleep and temperature patterns).

. Study of behavioural activity of domestic animals and preparation of a short report.

. Visit to Forest/ Wild life sanctuary/Biodiversity park/Zoological park/Wetland/ to study behavioural

activities of animals and prepare a short report.

Group: B: Laboratory note book and Viva voce (2+3=5 marks)

Periodically updated laboratory note-book to be submitted and Viva-voce mostly covering the practical

syllabus.
Z00-DC-MJ-602: Internal Assessment (Full marks = 25%)
(*To be done by the Concerned College)
Suggested Readings
1. Animal Behavior by Dustin Rubenstein, John Alcock.

> »w b

Animal behavior: concepts, methods, and applications by Nordell, Shawn E.; Valone, Thomas J.
An Introduction to Behavioural Ecology by Nicholas B. Davies; John R. Krebs.

Animal behavior: mechanism, development, function, and evolution by Chris Barnard.
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5. Animal Behavior by Michael D Breed; Janice Moore.
6. Principles of Animal Behavior by Lee Alan Dugatkin.
7.
8
9

Animal Behaviour: Psychobiology, Ethology and Evolution by McFarland, David.

. An Introduction to Animal Behaviour by Aubrey Manning & Marian Stamp Dawkins.

. Animal Behaviour by R. Mathur.

10. Animal Behaviour by V.K. Agarwal.
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SEMESTER-VI
Course Code: Z00-DC-MJ-603

Title of the Course: Immunology
Credit =4

Theory: 30 marks, Practical: 20 marks, Internal Assessment: 25 marks

a) Objective of the Course:

The objective of this course is to provide students with a foundational understanding of the immune
system, including its components, functions, and mechanisms of response and regulation. Through this
course, students will explore the distinctions between innate and adaptive immunity, the nature of
antigens and immunoglobulins, and the molecular and cellular basis of immune recognition and
activation. Emphasis is also placed on the complement system, hypersensitivity reactions, and the
principles behind immunological assays and memory. The course aims to equip students with the
knowledge necessary to understand immune responses in health and disease, laying the groundwork

for advanced studies and careers in immunology, biomedical sciences, and health-related fields.

b) Learning Outcomes of the Course and Its Future Relevance:
By the end of this course, students will be able to:

¢ Identify and describe the key cells, tissues, and organs of the immune system.

¢ Differentiate between innate and adaptive immunity and explain their components and functions.
Explain the concepts of antigenicity, immunogenicity, and the role of adjuvants and hapten.

e Describe the structure and functions of various immunoglobulin classes and mechanisms of antigen-
antibody interaction.

e Understand the genetic and structural basis of the major histocompatibility complex and T-cell
receptor signaling.

¢ [llustrate the components and pathways of the complement system and their biological effects.

¢ Classify hypersensitivity reactions and explain the immunological basis of each type.

e Describe the processes of humoral and cell-mediated immune responses and antibody production.

A solid understanding of immunology is essential in modern medicine, vaccine development,
immunotherapy, and diagnostics. This course prepares students for careers in healthcare,
biotechnology, and biomedical research by providing the knowledge required to understand immune
system function, immune-related disorders, and emerging immunological technologies.
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700-DC-MJ-603 (Theory = 30 marks)

Immunology

Module 1:

Basics of immunology

Unit-1

Overview of Immune System

Cells and organs of the immune system.

Innate and Adaptive Immunity

Unit-2

Innate immunity (Anatomical barriers, inflammation, cell and molecules involved); adaptive
immunity (cell mediated and humoral), Brief idea on structure of B cell and T cell receptor and

their signalling, B cell and T cell activation.

Antigens

Unit-3

Antigenicity and immunogenicity, immunogens, adjuvants and haptens, factors influencing

immunogenicity.

Module 2:

Immunoglobulins and Immune Recognition

Immunoglobulins

Unit-5

Structure and functions of different classes of immunoglobulins, antigen- antibody interactions,

immunoassays (ELISA and RIA), Clonal selection.

Major Histocompatibility Complex

Unit-6

MHC genes, structure of MHC molecules; endogenous and exogenous pathway of antigen

processing.

Module 3:

Immune Responses and Regulation

Unit-7

Complement System

Components and pathways of complement activation and its biological effect.

Hypersensitivity

Unit-8

Gell and Coombs’ classification and brief description of various types of hypersensitivity

reactions.

27




Hybridoma Technology

Unit-9  "gasic concept of monoclonal and polyclonal antibody, HAT selection, Production of monoclonal

antibody using hybridoma technology.

Module 4: ZOO-DC-MJ-603 (Practical = 20 Marks)

Group A: Laboratory experimentation (= 15 marks)

1. Demonstration of lymphoid organs.

2. Histological study of spleen, thymus and lymph nodes through slides/ photographs.
3. Preparation of stained blood film to study various types of white blood cells.

4. Antigen antibody reaction by immune-diffusion.

5. Demonstration of ELISA.

6. Determination of human blood group.

Group: B: Laboratory note book and Viva voce (2+3=5 marks)

Periodically updated laboratory note-book to be submitted and Viva-voce mostly covering the practical

syllabus.

Z00-DC-MJ-603: Internal Assessment (Full marks = 25%)
(*To be done by the Concerned College)

Suggested Readings

1. Basic Immunology Functions and Disorders of the Immune System by Abul K. Abbas, Andrew H.
Lichtman, Shiv Pillai.

2. Kuby Immunology by Jenni Punt, Sharon Stranford, Patricia Jones, Judith A Owen.

3. Cellular and Molecular Immunology Abul K. Abbas, Andrew H. Lichtman, Shiv Pillai.

4. Clinical Immunology: Principles and Practice by Robert R. Rich; Thomas A. Fleisher; Harry W.
Schroeder Jr.; Cornelia M. Weyand MD PhD; David B. Corry; Jennifer M. Puck.

5. Chapel and Haeney's Essentials of Clinical Immunology by Spickett, Gavin P., Misbah, Siraj A., Dalm,

Virgil A.S.H.

Paul's Fundamental Immunology by M. F Flajnik; Nevil Singh; Steven M Holland.

Janeway's Immunobiology by Kenneth M. Murphy, Casey Weaver, Leslie J. Berg.

Roitt's Essential Immunology by Peter J. Delves, Seamus J. Martin, Dennis R. Burton, Ivan M. Roitt.

A

The Immune System by Peter Parham; Charles Janeway.
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SEMESTER - VI
Course Code: 7.00-DC-MJ-604

Title of the Course: | Toxicology, Environmental Biology & Public Health

Credit=4

Theory: 30 marks, Practical: 20 marks, Internal Assessment: 25 marks

a) Objective of the Course:

The objective of this course is to provide students with a comprehensive understanding of the principles
of toxicology, environmental pollution, and their impact on ecosystems and human health. The course
covers the nature and effects of toxicants, exposure routes, risk assessment methods, and toxicological
monitoring techniques. Students will also explore key environmental issues such as climate change,
pollution, and waste management. Additionally, the course addresses major environmental diseases
and the public health implications of toxicant exposure, including pesticide use, biomagnification, and
xenobiotics. This foundational knowledge will enable students to assess environmental risks and

contribute to sustainable public health solutions.

b) Learning Outcomes of the Course and Its Future Relevance:

By the end of this course, students will be able to:

e Explain the basic principles, history, and scope of toxicology. Identify routes of toxicant
exposure and characterize common environmental toxicants like fluoride and arsenic.

e Interpret dose-response relationships and apply risk assessment metrics such as LC50, LD50,
and probit analysis.

e Describe sources of environmental hazards and apply methods for environmental monitoring
and impact assessment.

e Analyze the causes and consequences of climate change and various forms of pollution.

e Evaluate different waste management strategies, including solid, biomedical, and nuclear
waste.

e Recognize symptoms and causes of major environmental diseases and their public health
implications.

29



Understand pesticide classification, the effects of DDT, and concepts like biomagnification and

bioremediation.

With rising concerns over environmental degradation and public health, knowledge of
toxicology and pollution management is increasingly vital. This course prepares students for
careers in environmental science, public health, regulatory agencies, and sustainability sectors
by equipping them with the tools to assess environmental risks, manage pollution, and support

health-focused environmental policy and practices.

700-DC-MJ-604 (Theory = 30 marks)

Toxicology, Environmental Biology & Public Health

Module 1: Principles of Toxicology and Risk Assessment

Outline of Toxicology

(i) Introduction to general toxicology, history of toxicology, (ii) General idea of different

Unit-1 category of toxins (ii1) Route of exposure to toxins (iv) General idea about Fluoride and Arsenic
toxicity, Dose-response characterization (Probit analysis, LC50, LD50, EC50), (v) Threshold
limitation: Hormesis, Lower dose extrapolation.

Toxicological hazards and monitoring

Unit-2

Sources of environmental hazards, Environmental Impact Assessment (EIA), Biomonitoring.

Module 2: Environmental Pollution and Climate Change

Pollution
Unit-3 : : : :
Air, water, soil, noise pollution: sources, effects and control.
Climate Change
Unit-4 [ Greenhouse gases and global warming, acid rain, ozone layer destruction, effect of climate
change on public health.
Unit-5 Waste Management Technologies
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Sources of waste, types and characteristics, sewage disposal and its management, Management

of solid waste, bio-medical waste, nuclear waste, e-waste and thermal power waste.

Module 3: Environmental Diseases and Public Health

Diseases

Unit-6 Causes, symptoms and control of Minamata disease, Itai itai disease, Black foot disease,
Fluorosis.
Toxicants and public health

Unit-7

Classification of pesticides, mode of action of DDT, xenobiotics — a brief idea, Biomagnification

and bioremediation

Module 4: ZOO-DC-MJ-604 (Practical = 20 Marks)

Group A: Laboratory experimentation (= 15 marks)

. Detection of adulterant in (a) Oil (b) Ghee (c) Sugars (d) Tea leaves and (e) Turmeric.
. Determination of absorbed oil content in fried foods.

. Estimation of lactose in milk.

. Methylene blue reduction test for milk quality.

. Ascorbic acid estimation in food by titrimetry.

. Estimation of calcium in foods by titrimetry.

. Estimation of suspended dust particles in air by grease method.

. Probit analysis: Determination of LD50 and LC50 for selected pesticide formulation.
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. Submission of survey report on sewage system/ waste management/ pollution status at your locality.

(Report should contain Geo-tagged photographs)

Group: B: Laboratory note book and Viva voce (2+3=5 marks)

Periodically updated laboratory note-book to be submitted and Viva-voce mostly covering the practical

syllabus.

Z00-DC-MJ-604: Internal Assessment (Full marks = 25%)
(*To be done by the Concerned College)

Suggested Readings

1. Environmental Toxicology by Pankaj Gupta, Amit Chanjta, Yogesh Mehta.
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Environmental Toxicology and Human Health by Esref Demir, Sam Kacew.
Introduction to Toxicology by John A. Timbrell, Frank A. Barile.

Environmental Toxicology by Luis M. Botana.

Casarett and Doull's Toxicology - The Basic Science of Poisons by Curtis Klaassen.

Fundamental toxicology by John H. Duffus, Howard G. J. Worth.

Essentials of Toxicology by Casarett & Doull's

o ® N kWD

A text book of modern Toxicology By Ernest Hodgson
10. Principle of chemical toxicology by John Timbrell

1'1. Fundamentals of Toxicology by K. Pandey, J. P. Shukla, S. P. Trivedi.

The Principles of Toxicology by Phillip L. Williams, Robert C. James, Stephen M. Roberts.
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