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NOTIFICATION

Sub: Syllabus of B.Sc. ZOOLOGY under NEP Regulations, 2021.
(As per Mangalore University guidelines)

Ref: 1. Decision of the Academic Council meeting held on 18-12-2021 vide
Agenda No: 6
2. Decision of the Academic Council meeting held on 09-07-2022 vide
Agenda No: 14
3. Decision of the Academic Council meeting held on 02-09-2023 vide
Agenda No. 3
4. Office Notification dated 21-02-2022
5. Office Notification dated 17-08-2022
6. Office Notification dated 26-09-2023
Pursuant to the above, the Syllabus of B.Sc. ZOOLOGY under NEP Regulations, 2021
which was approved by the Academic Council at its meeting held on 18-12-2021, 09-07-2022
& 02-09-2023 is hereby notified for implementation with effect from the academic year

2021-22.
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BOS meeting of the Zoology department was held on 18th November 2021

1. Chairperson

BOARD OF STUDIES IN ZOOLOGY

Dr. Hemachandra, Associate Professor

2. Members from the department : Mr. Hariprasad Shetty, Assistant Professor.

3. External Members:

Subject Experts

Ms.Karen Trescilla D’Souza, Assistant Professor.
Mr.Kiran Vati K, Lecturer.
Dr.Rachana B Rai, Assistant Professor.

Mr. Glavin Thomas Rodrigues, Lecturer.

Dr Siby Philip
Head of Zoology, Nirmalagiri College, Kuthuparamba, Kannur,

Kerala, 670701.

Dr. Shamprasad Varija Raghu

R amalingaswami Fellow/Associate Professor,

Dept of Applied Zoology, Mangalore University.

Vice-Chancellor Nominee : Dr. Nagarathna KA

Department of Zoology Mangalore University College, Mangaluru

Representative from Industry / Corporate Sector/ Allied Area

Meritorious Alumnus :

Conrad CharlesI P,
Atlantis Aquaria, # 16-7-448, Muthu’s Compound, Balmatta
Mangaluru-575002

Dr Sudeep Ghate Post Doc fellow ,NUCSER, Paneer ,Deralkatte.



Board of Study in Biotechnology (UG) was held on 5t July 2022.

1. Chairperson

BOARD OF STUDIES IN ZOOLOGY

: Dr Hemachandra, Associate Professor

2. Members from the department: Mr. Hariprasad Shetty, Assistant Professor.

External Members :

Mr. Kiran Vati K, Assistant
Professor

Mr. Glavin Thomas Rodrigues,
Assistant Professor

Ms. Savia Dsouza, Assistant
Professor

Ms. Michelle Sonali Rodrigues,
Assistant Professor

S1
No

Name

Address

Subject Experts

1 Dr Siby Philip

Head of Zoology, Nirmalagiri College Kuthuparamba,

Kannur

2 Dr Shamprasad Varija Raghu

Ramalingaswami Fellow/Associate Professor, Dept.

of Applied Zoology, Mangalore University.

Vice-Chancellor Nominee

Dr Nagarathna

KA

Department of Zoology, Mangalore University College,

Mangaluru

5. Representative from Industry / Cor

porate Sector/Allied Area

Conrad Charles I P

Atlantis Aquaria, #16-7-448, Muthu’s
Compound Balmatta,Mangaluru-575002

6. Meritorious Alumnus
Dr Sudeep Ghate Scientist, centre for Bioinformatics and Biostatistics,
NITTE (Deemed to be University), Paneer Deralakatte.
7. Student

Ian Castelino

Student, St. Aloysius College.




BOS meeting of the Zoology department was held on 7t February 2023
BOARD OF STUDIES IN ZOOLOGY

1. Chairperson: Dr Hemachandra, Associate Professor
2. Members of the department:
Mr Hariprasad Shetty, Assistant Professor
Mr Kiran Vati K, Assistant Professor
Mr Glavin Thomas Rodrigues, Assistant Professor
Ms Savia D’Souza, Assistant Professor
Ms Michelle Sonali Rodrigues, Assistant Professor
Ms Sriraksha, Reg No 2121715, Student representative
3. External Members
Sl Name of the members Nature of Address
No. representation
1 Dr Siby Philip Subject expert Assistant Professor
Head of Zoology
Nirmalagiri College,
Kuthuparamba,
Kannur, Kerala-670701.
2 Dr Ishwara Prasad K S Subject expert Assistant Professor
Head of Zoology
Vivekananada College of arts,
commerce and science, Puttur,
Karnataka
3 Dr Mohammed S Mustak | University Professor,
Nominee Department of Applied Zoology,
Mangalore University,
Mangalagangothri-574199,
Dakshina Kannada,
Mangalore
4 Dr Vineeth Kumar K Meritorious Principal
aluminous Department of Zoology
CFAL, Bejai- Kapikad Road
Kotekani, Mangaluru-574004
5 Mr Ronald D Souza Industrial Nominee | Aquatic bio systems
Bondantila Village,

Vamajoor, Mangaluru




I Semester

Paper

Instructions
hours/ week

Theory

Practical

Duration
of exam
hours

Marks

Total

Exam

IA

Marks

Credits

G508DC1.1
( Theory) 4 -
Cytology, Genetics and
Infectious Diseases

60

40

100

G 508. DC 1.1P (Practical)
Cytology, Genetics and - 4
Infectious Diseases

40

10

50

G5080E 1.1
(Open Elective) 3 -
Economic Zoology

40

10

50

Il Semester

Instructions

hours/ week
Paper

Theory Practical

Duration
of exam
hour

Marks

Exam [IA

Total
Marks

Credits

G 508.DC2.1
( Theory)

Biochemistry and
Physiology

60 40

100

G 508.DC2.1P
(Practical) - 4

Biochemistry and
Physiology

40 10

50

G 508 OE 2.1E
(Open Elective) 3 -

Parasitology

40 10

50

Scheme of credit based semester system for B.Sc.
Optional subject: Zoology




III Semester

Paper

Instructions
hours/week

Duration

Theory

Practical

of exam
hours

Marks

Exam | IA

Total
Marks

Credits

G508DC2.3

(Theory)

Molecular Biology,
Bioinstrumentation and
Techniques in Biology

2

60 40

100

G 508.DC 2.3P
(Practical)

Molecular Biology,
Bioinstrumentation and
Techniques in Biology

40 10

50

G5080E 2.3E

(Open Elective)
Endocrinology

40 10

50

IV Semester

Instructions
hours/week

Duration of

Paper

Theory

Practical

exam hour

Marks

Exam | 1A

Total
Marks

Credits

G508.DC2.4
(Theory)

Gene Technology,
Immunology and
Computational
Biology

4 -

60 40

100

G508.DC2.4P
(Practical)

Gene Technology,
Immunology and
Computational
Biology

40 10

50

G5080E 2.4E

(Open Elective)
Animal Behavior

40 10

50

Scheme of credit based semester system for B.Sc.
Optional subject: Zoology
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V Semester

Paper Instructions Duration Marks "
hours/week of exam E % =
Theory | Practical | hours |Exam | 1A |2 S g
G 508 DC1.5 (Theory)
Non-Chordates and Economic 4 - 2 60 40 100 3
Zoology
G 508 DC 2.5P (Practical)
Non-Chordates and Economic - 4 4 40 10 50 2
Zoology
G 508 DC 3.5 (Theory)
Chordates and Comparative 4 - 2 60 40 100 3
Anatomy
G 508 DC 4.5P ( Practical)
Chordates and Comparative - 4 4 40 10 50 2
Anatomy
G 508 Vocl.5 (Vocational)
Aquatic Biology 3 ) 2 40 10 50 3
VI Semester
Paper Instructions Duration Marks e w B
hours/week of exam 82 |5
Theory | Practical hours | Exam A & S 8
G508 DC 1.6 (Theory)
Evolutionary and Developmental 4 - 2 60 40 100 | 3
Biology
G 508 DC 2.6 (Theory)
Environmental Biology, Wildlife 4 - 2 60 40 100 3
management and Conservation
G 508 DC 3.6P (Practical)
Evolutionary and Developmental - 4 4 40 10 50 2
Biology
G 508 DC 4.6P ( Practical)
Environmental Biology, Wildlife - 4 4 40 10 50 2
management and Conservation
G 508 Voc 1.6
(Vocational) 3 - 2 40 10 50 3
Entomology




Proposed Course content under New Education Policy Year 2021-22 for
ISemester B.Sc. Zoology
Core Course Content

Course Title/Code: Cytology, Genetics and Infectious Diseases

Semester I- Zoology Core Course | Content:

Unit | 14
Chapter 1. Structure and Function of Cell Organelles I in Animal cell
«  Celland its components: Basic types of cells-
comparison, Cell theory.

e Plasma membrane: chemical structure (fluid

mosaic model)and function

Chapter 2. Structure and Function of Cell Organelles 11 in Animal Cell
e Cytoskeleton: microtubules, microfilaments, intermediate filaments
e Mitochondria: Structure, oxidative phosphorylation; electron transport system

e Peroxisome and Ribosome: structure and function

Unit 1l 14

Chapter 3. Nucleus and Chromatin Structure

e Structure and function of nucleus in eukaryotes

e Chromatin - euchromatin and heterochromatin, nucleosomes, unit fiber,
solenoid fiber, and higher order of organization, condensation and coiling.
Chromosome - the structure of a typical metaphase chromosome; giant
chromosomes-  polytene chromosomes, lamp brush chromosomes;
endomitosis.

e Structure of DNA & RNA — Forms of DNA, Types of RNA. Watson and
Crickmodel of DNA



Chapter 4. Cell cycle, Cell Division and Cell Signaling

Cell division: mitosis and meiosis
Introduction to Cell cycle and its regulation, apoptosis

Signal transduction: intracellular 11 signaling and cell surface

receptors, via G-proteinlinked receptors

Cell-cell interaction: cell adhesion molecules, cellular junctions

Unit I1

Chapter 5. Mendelism and Sex Determination

Basic principles of heredity: Mendel‘s laws- monohybrid cross and

hybrid cross

Complete and Incomplete Dominance

Penetrance and expressivity

Genetic Sex-Determining Systems, Environmental Sex Determination, Sex
Determinationand mechanism in Drosophila melanogaster.

Sex-linked characteristics in humans and dosage compensation

Chapter 6. Extensions of Mendelism, Genes and Environment

Extensions of Mendelism: Multiple Alleles, Gene Interaction.

The Interaction Between Sex and Heredity: Sex-Influenced and Sex-
LimitedCharacteristics

Cytoplasmic Inheritance, Genetic Maternal Effects.

Interaction between Genes and Environment: Environmental Effects on Gene

Expression,Inheritance of Continuous Characteristics.

Unit IV

Chapter 7. Human Chromosomes and Patterns of Inheritance

Patterns of inheritance: autosomal dominance, autosomal recessive, X-
linked recessive, X-linked dominant.

Chromosomal anomalies: Structural and numerical aberrations with
examples.

Human karyotyping and Pedigree analysis.

14

14



Chapter 8. Infectious Diseases

e Introduction to pathogenic organisms: viruses, bacteria, fungi, protozoa and

worms.

e Structure, life cycle, pathogenicity, including diseases, causes, symptoms

and control ofcommon parasites: Trypanosoma ,Giardia and Wuchereria.

Suggested Readings :

B Wb

9.

Lodish et al: Molecular Cell Biology: Freeman & Co, USA(2004).

Alberts et al: Molecular Biology of the Cell: Garland(2002).

Cooper: Cell: A Molecular Approach: ASM Press(2000).

Karp: Cell and Molecular Biology: Wiley (2002). Pierce B. Genetics.

Freeman(2004).

Lewin B. Genes VIII. Pearson (2004).

Watson et al. Molecular Biology of the Gene. Pearson(2004).

Thomas J. Kindt, Richard A. Goldsby, Barbara A. Osborne, Janis Kuby- Kuby
Immunology. W H Freeman(2007).

Delves Peter J., Martin Seamus J., Burton Dennis R., Roitt Ivan M. Roitt‘s
Essential Immunology, 13t"Edition. Wiley Blackwell(2017).

Principles of Genetics by B. D. Singh

10. Cell-Biology by C. B. Pawar, Kalyani Publications

11. Economic Zoology by Shukla and Upadhyaya

10



Zoology Core Lab Course Content

Course Title: Cytology, Genetics and Infectious Diseases

Course Content

List of labs to be conducted 56 hrs.

1. Understanding of simple and compound microscopes.

To study different cell types such as buccal epithelial cells, neurons, striated musclecells

using Methylene blue/any suitable stain (virtual/ slaughtered tissue).

Micrometry: Measurement of cell dimension using micrometry.

To study the different stages of Mitosis in root tip of Allium cepa.

To study the different stages of Meiosis in grasshopper testis (virtual).

To check the permeability of cells using salt solution of different concentrations.

Study of parasites in humans (e.g. Protozoans, Helminthes in compliance with

examples being studied in theory) permanent microslides.

8. To learn the procedures of preparation of temporary and permanent stained
slides,with available mounting material.

9. Study of mutant phenotypes of Drosophila sp. (from Cultures or Photographs).

10. Preparation of temporary stained mount to show the presence of Barr body in
humanfemale blood cells/ cheek cells.

11. Preparation of polytene chromosomes (Chironomus larva or Drosophila larva).

12. Preparation of human karyotype and study the chromosomal structural and
numerical aberrations from the pictures provided. (Virtual/optional).

13. To prepare family pedigrees.

14. https://www.vlab.co.in

15. https://zoologysan.blogspot.com

16. www.vlab.iitb.ac.in/vlab

17. www.onlinelabs.in

18. www.powershow.com

19. https://vlab.amrita.eduhttps://sites.dartmouth.edu/

S 12 [ B S

Suggested Readings:

Lodish et al: Molecular Cell Biology: Freeman & Co, USA(2004).

Alberts et al: Molecular Biology of the Cell: Garland(2002).

Cooper: Cell: A Molecular Approach: ASM Press(2000).

Karp: Cell and Molecular Biology: Wiley (2002). Pierce B. Genetics. Freeman(2004).
Thomas J. Kindt, Richard A. Goldsby, Barbara A. Osborne, Janis Kuby-

S A

Kuby Immunology. W HFreeman(2007).
6. Kesar, Saroj and Vasishta N.2007 Experimental Physiology: Comprehensive
Manual. Heritage Publishers,NewDelhi.

11
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Proposed Course content under New Education Policy — Year 2021-22 For 11
Semester BSc Zoology Core Course Content

Course Title: Biochemistry and Physiology

Core Course content:

Content Hrs

Unit | 14

Chapter 1. Structure and Function of Biomolecules:

Structure and Biological importance of carbohydrates
(Monosaccharides,Disaccharides, Polysaccharides and
Glycoconjugates).

Lipids (saturated and unsaturated Fatty acids, Tri-acylglycerols,
Phospho lipids,Glycolipids and Steroids)

Structure, Classification and General Properties of a-amino acids;
Essential andnon-essential amino acids, Levels of organization in
proteins; Simple and conjugate proteins.

Chapter 2. Enzyme Action and Regulation

Nomenclature and classification of enzymes; Cofactors; Specificity
of enzyme action.

Isozymes; Mechanism of enzyme action

Enzyme Kkinetics; Factors affecting rate of enzyme-catalyzed reactions
; Equation of Michaela‘s -Mendon, Concept of Km and V max,
Enzymeinhibition

Allosteric enzymes and their Kkinetics; Regulation of enzyme action.

Unit 2 14

Chapter 3. Metabolism of Carbohydrates and Lipids

e Metabolism of Carbohydrates: glycolysis, citric acid cycle,
gluconeogenesis,phosphate pentose pathway Glycogenolysis
andGlycogenesis Lipids- Biosynthesis of palmitic acid;
Ketogenesis,

e [(-oxidation and omega -oxidation of saturated fatty acids with even
and oddnumber of carbon atoms

12



Chapter 4. Metabolism of Proteins and Nucleotides

Catabolism of amino acids: Transamination, Deamination,

Ureacycle, Nucleotides and vitamins

Peptide linkages

Unit 3

Chapter 5. Digestion and Respiration in humans

Structural organization and functions of gastrointestinal tract and

associatedglands.

Mechanical and chemical digestion of food; Absorptions of

carbohydrates, lipids, proteins, water, minerals and vitamins;

Physiology of trachea and Lung.

sl Control of respiration. Respiratory disorders=asthima, pneumonia,

Chapter 6. Circulation and Excretion in humans

Components of blood and their functions; hemopoiesis

Blood clotting: Blood clotting system, Blood groups: Rh-factor, ABO and
MN

Structure of mammalian heart

Structure of kidney and its functional unit; Mechanism of urine formation.

13

14



Unit IV 14
Chapter 7. Nervous System and Endocrinology in humans

o  Structure of neuron, resting membrane potential (RMP)

o Action potential and its propagation across the myelinated
andunmyelinated nervefibers. Types of synapses. Neuro disorders-

o Endocrine glands - pineal, pituitary, thyroid, parathyroid, pancreas and

adrenal;hormones secreted by them.
Chapter 8. Muscular System in humans

e Histology of different types of muscle; Ultra structure of skeletal muscle;
Molecular and chemical basis of muscle contraction; Characteristics of

Suggested Readings:

1. Nelson & Cox: Leiningers Principles of Biochemistry: McMillan (2000)
2. Zubay et al: Principles of Biochemistry: WCB (1995)
3. Voet&Voet: Biochemistry Vols | & 2: Wiley (2004)

4. Murray et al: Harper‘s Illustrated Biochemistry: McGraw Hill (2003) Elliott and

Elliott:Biochemistry and Molecular Biology: Oxford University Press

5. Guyton, A.C. & Hall, J.E. Textbook of Medical Physiology, XI Edition, Hercourt Asia
PTELtd. /W.B.Saunders Company. (2006).

6. Tortora, G.J. &Grabowski, S. Principles of Anatomy & Physiology. XI Edition John
Wiley& sons (2006).

7. Christopher D. Moyes, Patricia M. Schulte. Principles of Animal Physiology. 3rd
Edition,Pearson Education (2016).

8. Hill, Richard W., et al. Anima | physiology. Vol. 2. Sunderland, MA: Sinauer

Associates,(2004).
9. Chatterjee CC Human Physiology Volume | & 2, 11th edition, CBS Publishers (20 I
6).
14



Zoology Semester Il Core Course Lab Content
Course Title/Code: Biochemistry and Physiology

Course Content

List of labs to be Hours
conducted
1. Preparation of models of nitrogenous bases- nucleosides and 20
nucleotides.
2. Preparation of models of amino acids and dipeptides.
3. Preparation of models of DNA and RNA.
4. Qualitative analysis of Carbohydrates, Proteins and Lipids. °
6. Separation of amino acids or proteins by paper chromatography. 15
9. Action of salivary amylase under optimum conditions.
13. Counting of RBC in blood using Hemocytometer.
14. Counting of WBC in blood using Hemocytometer.
15. Differential staining of human blood corpuscles using Leishman stain.
16. Recording of blood glucose level by using glucometer.
Virtual Labs (Suggestive sites) 06

https://www.vlab.co.in
https://zoologysan.blogspot.com
www.vlab.iith.ac.in/vlab
www.onlinelabs.inwww.powershow.com
https://vlab.amrita.edu

https://sites.dartmouth.edu

15
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Text Books

1. Nelson & Cox: Leininger‘s Principles of Biochemistry: McMillan (2000)

N

Zubay et al: Principles of Biochemistry: WCB (1995)
Voet&Voet: Biochemistry Vols | & 2: Wiley (2004)

> W

Murray et al: Harper‘s lllustrated Biochemistry: McGraw Hill (2003) Elliott

andElliott: Biochemistry and Molecular Biology: Oxford University Press

5. Guyton, A.C. & Hall, J.E. Textbook of Medical Physiology, XI Edition, Hercourt
Asia PTE Ltd. /W.B.Saunders Company. (2006).

6. Tortora, G.J. &Grabowski, S. Principles of Anatomy & Physiology. XI Edition
JohnWiley & sons (2006).

7. Christopher D. Moyes, Patricia M. Schulte. Principles of Animal Physiology.
3rdEdition, Pearson Education (2016).

8. Hill, Richard W., et al. Anima | physiology. Vol. 2. Sunderland, MA:
SinauerAssociates, (2004).

9. Chatterjee CC Human Physiology Volume | & 2, 11th edition, CBS Publishers

(20 16).

Web References:

e Mammalian Physiology— www.biopac.com

Pedagogy: Lectures, Presentations, videos, Virtual Labs, Assignments, Tests,

Individual or group Field oriented Project Report on or visit to a research institute.

TOPICS RECOMMENDED FOR SEMINAR/PROJECT REPORT

Biochemical pathways, their evolutionary background and regulation.
Blood groups and their importance.

Vital enzymes for human body.

Essential and nonessential amino acids.

Important body lipids.

Significance of animal proteins.

Role of carbohydrates in animal body.

Nature of proteins and nurture of animal body.

© 0 N o g B~ W Dd e

Role of lipids in structural and functional organization of body.
Core Course Content
Course Title/Code: Molecular Biology, Bioinstrumentation and

16


http://www.biopac.com/

Techniques in Biology
Semester 111 - Zoology Core Course I11 Content:

Content Hours
Unit | 14
Chapter 1: Process of Transcription 07
Chapter 2: Process of Translation o7
Unit 1l 14
Chapter 3: Regulation of Gene Expression | 07
« RNAediting
Chapter 4: Regulation of Gene Expression 11 07

Regulation of gene expression in eukaryotes
Regulation at translational level, post-translational modifications:
protein folding etc.

Intracellular protein degradation

17



Unit 111
Chapter 5: Principle and Types of Microscope
e Principle of microscopy and applications
e Types of microscopes: light microscopy, dark field microscopy, phase-
contrast microscopy.
e Fluorescence microscopy, confocal microscopy, electron microscopy

Chapter 6: Centrifugation and Chromatography
e Principle of centrifugation
e Types of Centrifuges: high speed and ultracentrifuge
e Types of rotors: Vertical, swing-out, fixed-angle etc.
e Principle and Types of Chromatography: paper, thin layer, column-lon-
exchange, gel filtration, GLC, HPLC, affinity chromatography

Unit IV
Chapter 7: Spectrophotometry and Biochemical Techniques

e Colorimetry and spectrophotometry: Beer-Lambert law, absorption
spectrum

e Biochemical techniques: Measurement of pH,

e Preparation of buffers and solutions

e Measurement, applications and safety measures of radio-tracer
techniques

Chapter 8: Molecular Techniques
¢ Nucleic acid fractionation, detection by electrophoresis, Polymerase Chain
Reaction (PCR), primer designing, site directed Mutagenesis, DNA
sequencing.
e Molecular cloning, genomic libraries.
e Detection of proteins, PAGE, ELISA, Western blotting.
Suggested Readings:

o Lodish et al: Molecular Cell Biology: Freeman & Co, USA (2004).
o Alberts et al: Molecular Biology of the Cell: Garland (200Z).

o Cooper: Cell: A Molecular Approach: ASM Press (2000).

o Karp: Cell and Molecular Biology: Wiley (2002).

o Watson et at. Molecular Biology of the Gene. Pearson (2004).

o Lewin. Genes VIII. Pearson (2004).

o Pierce B. Genetics. Freeman (2004),

o B. Sambrook et al. Molecular Cloning Vols. I, I, [Il. CSHL T 2

18
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Zoology Core Lab Course Content
Course Title: Molecular Biology, Bioinstrumentation and Techniques in Biology Lab
Course Content

List of labs to be conducted 56 hrs.

3. To prepare solutions and buffers.

Demonstration of differential centrifugation.

To prepare dilutions and verify the principle of spectrophotometry.

To identify different amino acids in a mixture using paper chromatography.
Demonstration of DNA extraction from blood or tissue samples.

To estimate amount of DNA using spectrophotometer.

10. Virtual Labs
IIT Bombay Virtual Labs
www.labinapp.com
www.uwlax.edu
www.labster.com
www.onlinelabs.in

BB D o O

www.powershow.in

https://vlab.amrita.edu/?sub=3&brch=77

Suggested Readings:

1. Primrose & Twyman Principles of Genome Analysis and Genomics. Blackwell

(2003).

Hartl & Jones. Genetics: Principles & Analysis of Genes & Genomes. Jones &

Scartlett (1998).

Sambrook et al. Molecular Cloning Vols. I, II, 11l. CSHL (2001).

Primrose. Molecular Biotechnology. Panima (2001).

Clark & Swifter. Experimental Biochemistry. Freeman (2000)

Sudbery. Human Molecular Genetics. Prentice-Hall (2002).

Wilson. Clinical Genetics-A Short Course, Wiley (2000).

Pasternak. An Introduction to Molecular Human Genetics. Fritzgerald (2000).

Biostatistical Analysis (Fourth Edition) by Jerrold H. Zarr, Pearson Education Inc.

Delhi.

10. Statistical Methods (Eighth Edition) by G.W. Snecdecor and W.G. Cochran, Willey
Blackwell 1G. Biostatistics (Tenth Edition) by W.W. Daniel and C.L. Cross, Wiley

11. Introductory Biological Statistics (Fourth Edition) by John E. Havel.

N

O 0 N oW
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http://www.labinapp.com/
http://www.uwlax.edu/
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Open Elective Course Content
Course Title: Endocrinology

Course Content

Content
Unit |
Chapter 1: Introduction to Endocrinology

e History of endocrinology
e Classification, characteristic and transport of hormones
e Neurosecretions and neurohormones
Unit 11
Chapter 2: Epiphysis, Hypothalamohypophysial Axis
e Structure of pineal gland, secretions and their functions in biological
rhythms and reproduction.
e Structure of hypothalamus, hypothalamic nuclei and their functions,
e Regulation of neuroendocrine glands, feedback mechanisms
e Structure of pituitary gland
e Hormones and their functions, hypothalamohyposial portal system,
e Disorders of pituitary gland
Chapter 3: Peripheral Endocrine Glands

e Structure, hormones, functions and regulation of thyroid gland,
parathyroid, adrenal, pancreas, ovary and testis hormones in
homeostasis

e Disorders of endocrine glands

Unit 111

Chapter 4: Regulation of Hormone Action

e Hormone action at cellular level: Hormone receptors, transduction and regulation

e Hormone action at molecular level: Molecular mediators

e Genetic control of hormone action

Suggested Readings:

Text Books
Zubay et al: Principles of Biochemistry: WCB (1995)

Voet & Voet: Biochemistry Vols. 1 & 2: Wiley (2004)

gD

Elliott and Elliott: Biochemistry and Molecular Biology: Oxford
University Press

6. Chatterjee C C Human Physiology Volume | & 2, 11th edition, CBS
Publishers (2016).

20

Nelson & Cox: Leininger‘s Principles of Biochemistry: McMillan (2000)

Murray et al: Harper‘s Illustrated Biochemistry: McGraw Hill (2003)

Hrs
08

33
18

15

15



IV Semester

Course Title: Gene Technology, Immunology and Computational Biology Core

Course content:

Content Hours
Unit | 14
Chapter 1: Principles of Gene Manipulation 07

e Gene transfer techniques, gene therapy
e Selection and identification of recombinant cells

Chapter 2: Applications of Genetic Engineering 07

Unit 11 14
Chapter 3: Enzyme Technology 07

Chapter 4 : DNA Diagnostics 07

e DNA fingerprinting

e Concept of pharmacogenomics and pharmacogenetics

Unit 1 14

Chapter 5: Biostatictics 06

21



¢ Data summarizing: frequency distribution, graphical presentation—bar, pie
diagram, histogram
¢ Tests of significance: one and two sample tests, t-test and Chi-square
test
Chapter 6: Basics of Computers 2

Chapter 7: Bioinformatics 6
Databases and search engines: nucleicacids, genomes, protein
sequences and structures.
Sequence analysis (homology): pairwise and multiple sequence
alignments - BLAST, CLUSTAL W
Tools for phylogenetic analysis
Unit IV 14

Chapter 8. Immunology
Immune system

Immunodeficiency diseases
« AIDS - causative agent, mode of transmission, effects and preventive

measures
+ Vaccines- bacterial- viral- toxoid- Ill generation vaccines
+  Autoimmunity

22



Suggested Readings:
N. Primrose & Twyman. Principles of Genome Analysis and Genomics. Blackwell (2003).

Hartl & Jones. Genetics: principles & Analsysis of Genes & Genomes. Jones & Bartlett
(1998).

. Sarnbrook et al Molecular Cloning vols. I, Il, I11. CSHL (2001).

Primrose. Molecular Biotechnology. Panima (2001)

N. Gurumani (2004) An introduction to Biostatistics, MJP publishers, Chennai
Ivan M. Roin - Essential Immunology, Low Price Edn. VI.ELBS Publisher, 1988.
K.R. Joshi, N.O. Osama - immunology, 4th Edition, Agro Botanica IV E 176,
J.N.Vyas Nagar, Bikaner, 1998

Nandini Shetty - Immunology - Introductory T.B. - Wiley Estern Ltd., New Delhi, 1993

Zoology Semester 1V Core Course Lab Content

Course Title/Code: Gene Technology, Immunology and Computational Biology Course

Content
List of labs to be conducted H%lérs
e Measure the pre and post clitellar lengths of earthworms and calculate 08

mean, median, mode, standard deviation etc.

Measure the height and weight of all students in the class and apply

statistical measures.

To perform bacterial culture and calculate generation time of bacteria. 16

e To calculate molecular weight of unknown DNA and protein fragments
from gel pictures
16

23



Virtual Labs 16

g o W N

To learn how to perform Primer designing for PCR
Gel documentation system

PCR — www.youtube.com

DNA isolation

Spectrophotometer

Suggestive sites https://vlab.amrita.edu/?sub=3&brch=77

Suggested Readings:

1.

N Primrose & Twyman. Principles of Genome Analysis and Genomics.
Blackwell (2003).

Hartl & Jones. Genetics: principles & Analsysis of Genes & Genomes.
Jones & Bartlett (1998).

. Sarnbrook et al Molecular Cloning vols. I, I1, I11. CSHL (2001).

Primrose. Molecular Biotechnology. Panima (2001)

N. Gurumani (2004) An introduction to Biostatistics, MJP publishers,
Chennai

Ivan M. Roin - Essential Immunology, Low Price Edn. VI.ELBS Publisher,
1988.

K.R. Joshi, N.O. Osama - immunology, 4th Edition, Agro Botanica IV E
176,

J.N. Vyas Nagar, Bikaner, 1998

. Nandini Shetty - Immunology - Introductory T.B. - Wiley Estern Ltd., New

Delhi, 1993
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SEMESTER VI
G 508 DC 3.6A EVOLUTIONARY AND DEVELOPMENTAL BIOLOGY - Paper 7
Course Outcomes:

1. To learn about the origin of life, organic evolution hypotheses, and evolution
evidence.

2. To highlight the importance of understanding evolution, speciation, and
extinction.

3. It emphasizes the oogenesis and gametogenesis processes and research on the
early stages of fish, frogs, chickens, humans and also the focus is on birth
abnormalities, the function of different stem cells in growth.

4. Review of ageing and late developmental processes

Course contents HOURS

UNIT 1: Evolution 12

Chapter 1: Origin of life and theories of organic evolution

e Theories of origin of life- (special creation- cosmozoic - abiogensis -biogensis-
theory of Chemical evolution) - evidences from metabolism-biochemical pathways-
precambian rocks.

e Lamarkism and Neo-Lamarkism, Darwin-Wallace theory, Synthetic theory of

Evolution- Neo-Darwinism- Hardy-Weinberg Equilibrium. Forces of evolution: Gene

mutation, gene flow, genetic drift, natural selection and isolation.

Chapter 2: Evidences of evolution, concept of species and extinction

e Types of fossils, incomplete of fossil record, dating of fossils. Brief account of Dinosaurs
and Confusciusornis sanctus. Phylogeny of horse and man.

e Concept of species and mode of speciation- Microevolution and macroevolution.
Extinction of species types and causative factors- habitat destruction, predation, disease and
competition- intra and interspecific competition- catastrophic events. Mass extinction.

UNIT 2: Early developmental biology 12

Chapter 3: Gametogenesis and parthenogenesis

e Spermatogenesis - stages — Structure of human sperm. Oogenesis- Previtellogenesis,
vitellogenesis. Comparison of spermatogenesis and oogenesis. Sexual cycles: Estrous

cycle in rodents and menstrual cycle in humans.
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e Types of parthenogenesis - Natural and artificial parthenogenesis. Significance of
Parthenogenesis. Hermaphroditism.

Chapter 4: Reproductive system, fertilization and fertility control

e Male and female reproductive systems, accessory sex organs, secondary sexual characters in
humans. Gonadal hormones. Kinds of fertilization, Mechanism of fertilization.

Monospermy and polyspermy- significance of fertilization.

UNIT 3: Developmental Biology 12

Chapter 5: Early development of frog and extra embryonic membranes.

e Structure of ovum- cleavage-blastula-fate map - Gastrulation- mesogenesis-
notogenesis and neurulation.

e Development, structure and functions of yolk sac, amnion, chorion and allantois.

Chapter 6: Early development of chick and human.

e Structure of hen's egg- cleavage- blastula-fate map- gastrula- origin and structure of

primitive streak- 18, 24, 48 hrs chick embryos.

Structure of Graafian follicle-ovulation-fertilization-morula- blastocyst-
implantation- gastrulation. Twins and multiple births.
UNIT 4: Developmental Biology 12

Chapter 7: Placenta, metamorphosis and regeneration

e Metamorphosis regeneration and stem cells. Stem cells. Environmental regulation of
development
Chapter 8: Late developmental processes and aging

o The dynamics of organ development: Development of eye, kidney, limb.

e Metamorphosis: the hormonal reactivation of development in amphibians, insects.
e Regeneration: salamander limbs, mammalian liver, hydras.

e Aging: The biology of senescence.
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G 508 DC 3.6AP
EVOLUTIONARY AND DEVELOPMENTAL BIOLOGY
PRACTICALS 56 Hrs
Study of the histological structure of following mammalian organs: Ovary, Testis.
Study of different types of eggs-Graafian follicle,frog’s egg, hen’s egg and insect egg.

Study of Grashopper’s, Frog’s and mammalian sperms.

S B B 5

Stages of development of frog: The study of cleavage stages, blastula, gastrula and

neurula (sections).

5. Various stages of tadpole.

6. Study of permanent slides of chick embryo: 18 hr, 24hrs, 36hrs and 48hrs (WM).

7. Study of permanent slides of chick embryos: T.S. of 18 hrs and 24 hrs.

8. Demonstration of development of chick embryo by window technique.

9. Study of permanent slides of any two types of placenta.

10. Study of various stages of human foetus.

11.Study of homologous organs - fore limbs of frog and bird; mouth parts of
cockroach, mosquito and butterfly.

12. Serial homology in Crustacea (appendages).

13. Study of analogous organs - vertebrate and cephalopod eye, wing of bird and insect.

14. Study of vestigial organs - appendix, coccyx and molar teeth in man.

15. Darwin’s Finches: Beak adaptation in birds

16. Virtual Labs (Suggestive sites)

e https://www.vlab.co.in
e https://zoologysan.blogspot.com

e www.vlab.iitb.ac.in/vlab.
REFERENCES:

Arora, D. R and Arora, B. (2001). Medical Parasitology. II Edition. CBS Publications and
Distributors.

Atwal, A.S. (1986). Agricultural Pests of India and South East Asia, Kalyani Publishers.*
Hafez, E. S. E. (1962). Reproduction in Farm Animals. Lea* & Fabiger Publisher

Balinsky, B.I. (2012). An introduction to Embryology, Cengage Learning India

Balinsky, B.L. (1971) Introduction to Embryology (Saunders College pub.)

Barton, N. H., Briggs, D. E. G., Eisen, ]. A., Goldstein, D. B. and Patel, N. H.(2007) Evolution.
Cold Spring, Harbour Laboratory Press.

Beril, N.J. and Karpotata.G. (1972) Development, McGraw Hill Publications)

28


https://zoologysan.blogspot.com/

Brian K. Hall & Benedikt Hallgrimsson (2013) Strickberger's Evolution Paperback, Jones
& Bartlett Learning.

Browder L.W. Erickson Co-ordinator A and Jeffery N.R. Developmental Biology
Saunders College publications.

Carl T. Bergstrom & Lee Alan Dugatkin (2012). Evolution , W. W. Norton & Company;
International student edition

Carlson, B.M. 1998 Pattern’s foundations of Embryology (McGraw Hill publications: New
York).

Carlson, Bruce M (1996). Patten’s Foundations of Embryology, McGraw Hill, Inc.
Danton,H.0’Day, (2012) Human Developmental Biology, eBooklIt.com.

Dunham R.A. (2004). Aquaculture and Fisheries Biotechnology Genetic Approaches.
CABI* publications, U.K.

Gilbert, S. F. (2006). Developmental Biology, VIII Edition, Sinauer Associates, Inc.,
Publishers, Sunderland, Massachusetts, USA.

Gilbert, S.F. (2009) Developmental Biology, 6th Edition, Sinauer Associates Publishers,
USA.

Hall, B. K. and Hallgrimsson, B. (2008).Evolution.IV Edition. Jones and Bartlett
Publishers

Kumar and Corton. Pathological Basis of Diseases.

Muller, W. A. (2012) Developmental Biology 1stedition, Springer Verlag- New York.
Park, K. (2007). Preventive and Social Medicine. XVI Edition. B.B Publishers.
Pedigo,L.P.(2002).Entomology and Pest Management, PrenticeHall.

Ridley, M. (2004). Evolution. III Edition. BlackwellPublishing

Russ Hodge, (2010) Developmental Biology: From Cell to Organism: Facts of File, An
imprint of InfoBase Publishing, New York. USA.

Shukla,G.S. & Upadhyay, V.B. (2014). Applied And Economic Zoology, Rastogi publications
Slack, ].M.W. (2012) Essential Developmental Biology, 3 rd Edition, Wiley-Blackwell
Publication. USA.

Subramoniam,T.(2003) Developmental Biology 1st Edition: Alpha Science International
Ltd, Publishers, India.

Verma & Agarwal (2010). Chordate Embryology, S. Chand Publishers

William Detrich H.III, Westerfield M.and Zon L. I. (2011) The Zebra fish: Cellular and

Developmental Biology, 1 st Edition, Academic Press, Elsevier, USA.
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SEMESTER VI
G508DC3.6 B Paper8
ENVIRONMENTAL BIOLOGY, WILDLIFE MANAGEMENT AND CONSERVATION

Course contents HOURS

1.

Enhance understanding of students on the general principles of ecology as how it

related to terrestrial and aquatic plant and animal conservation and management.

2. Impart field based training to students how it will be applicable to solve problems
related to wildlife conservation and management.

3. Enhance the ability of students to identify species, characteristics, habitat
requirements and life cycles of birds, fish and mammalian wildlife species.

4. Encourage the students to carry out the research works in frontier areas of Wildlife
and Biodiversity Conservation.

UNIT 1: Environmental Biology 12

Chapter 1:

e Introduction: biotic factors: Light-effects of light on plants and animals.
Temperature-thermal stratification-extreme temperature - cyclomorphosis.

e Biotic factors: Animal relationships-mutualism, parasitism, commensalism,
predation and competition with relevant examples.

Chapter 2:

e Ecosystem Types of ecosystems with examples- natural ecosystem-man engineered
ecosystem and micro ecosystem. Aquarium ecosystem and its maintenance.
Biosphere and ecotone.

e Food chains and energy flow, types of food chains with examples. Food webs with
examples. Ecological pyramids with examples - energy flow and laws of
thermo9dynamics

UNIT 2: Environmental Biology cont- 12

Chapter 3:

e Habitats- Aquatic habitats: Marine habitat - Zonation of the sea and ecological
classification of marine biota, coastal ecology, estuarine ecology and mangroves.

e Fresh water habitat - lentic and lotic systems. Ecological classification of fresh
water animals. Terrestrial habitats - A brief account of biomes and terrestrial

habitats.
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Chapter 4:

Community Ecology Community structure - ecological determinants - ecological

stratification- Ecological niches - ecological succession - climax community.

Population Ecology Population density - natality and mortality - age distribution -
population growth rate - population growth curves. Biotic potential - Allee's

principle and Gause’s principle

[y
N

UNIT - 3: Wildlife Conservation and Management
Chapter 5:

Chapter 6:

[y
N

UNIT - 4 Wildlife conservation and legal aspects
Chapter 7:

Chapter 8:

w
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SEMESTER VI
G 508 DC 3.6 BP
ENVIRONMENTAL BIOLOGY, WILDLIFE MANAGEMENT AND CONSERVATION

PRACTICALS 56 Hrs
Study of tropical pond as an ecosystem - study of fauna and flora and interaction
between the various constituents (notes and Figure).
Study of aquarium as an ecosystem - Study of fauna and flora and interaction between
the various constituents (notes and figures).
Biostatistics problems: Tabulation of data- Bar Diagram-Histogram-Frequency
distribution-mean, median and mode. Standard deviation-standard error-Chi-square
test.
Location of species of zoological interest on the Indian map and world map. Flightless
birds, Tigers, Lions, Gorilla, Hippopotamus, Rhinoceros.
Location of Tiger reserves, national parks, Biosphere reserves, Wildlife sanctuaries of
India on map.
Study of threatened animals of India (by Pictures/charts) Tiger, Lion, One-horned
Rhinoceros, Gaur, the Golden Languor, Lion Tailed Monkey, Musk Deer, Mouse Deer,
Hangul (Kashmir stag), the Great Indian hornbill and Indian rock python.

Indian population data: based on census record and plotting a graph to show growth

-
. m
t
@

11. Study of ecological adaptations and morphological peculiarities - Hermit crab, Leaf

insect, Stick-insect, Glowworm, Stink bug, Puffer fish, Angler fish, Exocoetes,

Phrynosoma, Draco, Chaemeleon and Bat.

12. Study of biotic relationships - Leguminous plants, Termites, Liver fluke, Tapeworm,

flying fish, Sucker fish, Insectivorous plants.

REFERENCES:
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10.
11.
12.

13

15.

16.

17.

18.

19.

A.B. Saxena - Introduction to Butterflies, Anmol Publications Pvt. Ltd.,, New Delhi, 1996

Anderson S (1991) Managing on Wildlife Resources. Prentice Hall, Englewood Chiffs,
New Jersey.

Biodiversity — Enviroscope - Centre for Environment Education, Oxford University Press, New
York, 1996.

Dr. Peter D. Moore - The Encyclopedia of Animal Ecology, Facts On File, New York, 1989.

Hosetti B. B and Kumar A. (1998) Environmental impact assessment and management
Daya Publishing House Delhi.

[LA Khan and A. Khanum (1994) Fundementals of Biostatistics, Vikaaz publications,
Hyderabad

Jonathan Griffin & David Clive Price - Wildlife of India, The Guide book company Limited, Hong
Kong, 1992.

K. Gunathilagaraj - Some South Indian Butterflies, Nilgiri Wildlife & environment Association,
1998.

K. Prabhakar Achar & K. Geetha Nayak - Birds of Dakshina Kannada, Bhuvanendra Nature Club -
India, 2000.

M. M. Saxena - Applied Environmental Biology, Agro Botanical Publishers (India), 1989.
Moriarty - Ecotoxicology 2nd Edition, Academic Press, New York

N.Gurumani (2004) An introduction to Biostatistics, M]JP publishers, Chennai

.Nair S M. (1992) Endangered animals of India and their conservation. NBT Delhi
14.

Nair S.C. (1991) The Southern Western Ghats: A Biodiversity Conservation Plan.
Indraprastha Press. New Delhi.

P.R. Ehrlich & S. Rough garden - The Science of Ecology, Macmillan Publishing Company, New
York, 1987.

Peek M.J (1986) A review of Wildlife Management. Prentice Hall, Englewood Cliffs,
New Jersey.

Prater S H .( 1971) The Book on Indian Animals.3rd edition Bombay Natural History
Society India. Tikade B K (1983) Threatened animals of India .Zoological Survey of India,
Calcatta.

Robert Lea Smith - Ecology and Field Biology, Fourth Edition, harper Collind\s
Publishers, 1990.

S. H. Prater - The book of Indian Animals, Bombay Natural History Society, Oxford
University Press, 1971
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SEMESTER VI
G508DC3.6 Voc ENTOMOLOGY
Vocational Course

Course outcome

1. Students are trained in the basics of insect classifications and preservation of
collected samples in the laboratory condition for future studies.

2. The behaviour, insect physiology and biological applications of various insects are
studied in detail.

3. Plant-insect interactions are discussed to understand the biological significance of
insects in controlling pests and pollination.

4. Taxonomical training in identification and classification of insects helps students get

job opportunities as entomologists or in related fields.

Course contents HOURS
Unit I Introduction to Entomology 12
Chapter 1:

History of Entomology in India, dominance of Insecta in Animal kingdom, Classification
of phylum Arthropoda up to classes.

Morphology: Structure and functions of insect cuticle and molting. Body segmentation.
Structure of Head, thorax and abdomen. Structure and modifications of insect antennae,
mouth parts, legs, Wing venation, modifications and wing coupling apparatus.

Chapter 2:

Metamorphosis and diapause in insects. Types of larvae and pupae. Structure and
functions of digestive, circulatory, excretory, respiratory, nervous, and reproductive
system, in insects.

Structure of male and female genital organ. Types of reproduction in insects. Major
sensory organs like simple and compound eyes, chemoreceptor.

Unit II - Insect Ecology 12
Chapter 3:

Introduction, Environment and its components. Effect of abiotic factors- temperature,
moisture, humidity, rainfall, light, atmospheric pressure and air currents.

Effect of biotic factors - food competition, natural and environmental resistance.
Chapter 4:

Concepts of Balance of life in nature, biotic potential and environmental resistance and
causes for outbreak of pests in agro-ecosystem.

Unit III - Insects Orders 12
Chapter 5:
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Classification of important class of Insecta upto Orders, basic groups of present day
insects with special emphasis to orders and families of Agricultural importance like
Orthoptera: Mantidae, Blattidae; Odonata;

[soptera; Hemiptera; Aphididae, Coccidae,;

Chapter 6:

Neuroptera: Chrysopidae; Lepidoptera: Pieridae, Papiloinidae, Noctuidae, Coleoptera:
Bruchidae, Scarabaeidae;

Hymenoptera: Apidae, Vespidae, Ichneumonidae, Braconidae, Chalcididae; Diptera:
Culicidae, Muscidae, Tephritidae.

Unit IV - Chemical and Biological pest control 12
Chapter 7:

Categories of pests. Host plant resistance, Chemical control and importance, hazards
and limitations.

Classification of insecticides, toxicity of insecticides.

Chapter 8:

Beneficial insects: parasites and predators used in pest control and their mass
multiplication techniques.

Important species of pollinators, weed killers and scavengers, their importance.
REFERENCES:

Arnett, R. (2000) American Insects: A Handbook of the Insects of America North of
Mexico, 2nd edition, CRC Press.

Chapman, R. F. (1998) The Insects: Structure and Function, 4th edition [paperback]
Cambridge University Press.

Daly,H. V., Doyen ]. T. and Purcell A. H. (1998) Introduction to Insect Biology and
Diversity, 2ndedition, Oxford University Press.

Gullan, P. J. and Cranston P. (2010) The Insects: An Outline of Entomology, 4th edition,
Wiley-Blackwell Press.

Pedigo,L.(2009) Entomology and Pest Management, 6th edition, Prentice-Hall,Upper
Saddle River, New Jersy.

Resh, V. H. (2009) Encyclopedia of Insects, 2nd edition, Elsevier Science.

Triplehon, C.A and Johnson N.F (2005) Borror and Delong’s Introduction to the study of
Insects, 7th edition, Thomson Brooks/Col, U K.
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Question Paper Pattern
Time : 2 hours Max. Marks :60

Note:
1. Answer any TEN questions from Part -A -Assorted questions from all four units
2. Answer any EIGHT questions from Part- B- Assorted questions from all four units

3. Answer any FOUR questions from Part- C -Assorted questions from all four units

Part-A
Answer any TEN OUT OF TWELVE questions of the following 2x10=20
a.
b.
C.
d.
e.
f.
g.
h.
i.
j.
k.
1.
Part B
I1. Answer any FOUR OUT OF SIX questions - Assorted questions from all four units
(5x4=20)
a.
b.
C.
d.
e.
f.
Part- C
I11. Answer any TWO OUT OF FOUR questions -Assorted questions from all four units
10x 2=20
a.
b.
C.
d.

ok kK ok ok sk ok ok ok %k
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