
M.Sc. Zoology I SEMESTER

Paper-1 Biodiversity and Taxonomy

Unit-1 Definition & Basic Concept of biosystematics and taxonomy

a. Historical resume of systematics

b. Importance & application of biosystematics in biology

c. Material basis of biosystematics-different attributes

d. Theories of biological classification, hierarchy of categories

Unit-2 Trends in biosystematics- concept of different conventional & newer aspects

a. Chemo taxonomy

b. Cytotaxonomy

c. Molecular taxonomy

d. Molecular prospective on the conservation of diversity

e. Diversity & ecosystem process: theory, achievements and future directions

Unit-3 Dimension of speciation & taxonomic characters

a. Dimension of speciation-type of lineage changes, production of additional lineage

b. Mechanism of speciation in panmictic and apomictic species

c. Species concepts-species category, different species concepts; sub-species and other infra-specific
categories

d. Taxonomic characters-different kinds, origin of reproductive isolation-biological mechanism of genetic
incompatibility



Unit-4 Procedure keys in taxonomy

a. Taxonomic procedures-taxonomic collections, preservation, curetting process of identification

b. Taxonomic keys-different kinds of taxonomic keys, their merits & demerits

c. Systematic views-different kind of publications

d. Process of typification & different zoological types

e. International Code of Zoological Nomenclature (ICZN)-its operative principles, interpretation and
application of important rules, Zoological nomenclature; formation of scientific names of various taxa

Unit-5 Biodiversity indicators and indices

a. Diversity in Biogeographical regions

b. Taxon based biodiversity indicators

c. Structure and function based biodiversity indicators

d. Shannon-Weiner index

e. Dominance index

f. Similarity and dissimilarity index

g. Association index



Paper-2 Computational Biology

Unit-I Basic Mathematics and Bio-statistics I

a) Matrices

b) Probability distribution and & their properties

c) Summarization tabulation and graphical representation of data, Box plot

d) Descriptive statistics

e) Sampling Theory

Unit-2 Biostatistics-2

a) Tests of Significance- Types of Errors, Null Hypothesis, Level of Significance and Degrees of Freedom,
Steps involved in testing of hypothesis

b) Student 't' test and Chi-square test

c) Correlation: Types of Correlation and identification through Scatter Diagram,Computation of Correlation
Coefficient 'r' and its testing.

d) Regression and its testing

Unit-3 Biostatistics -3

a) Analysis of Variance

b) Basic Principle of Experimental design

c) CRD, RBD, LSD

d) Non-parametric tests

Unit-4 MS-word-MS word and different component of MS-word window; introduction to different menu file, edit,
view, insert, format, tools: Creating a table and inserting & deleting row and column in a table, alignment tool bar,
numbering and bullets tools, font setting, font size, font style, font color, etc., introduction to drawing tool bar. MS-
excel MS excel and different component of MS excel window, explain the using of formula and function, creating a
new work sheet, inserting, deleting and renaming a sheet, page setup, print preview and print a sheet.

Unit-5 MS-power point creating a presentation by using auto content wizard, by using templates. by using blank
presentation, introduction to slide transition and custom animation option, insert and delete a slide.

Internet: Creating an E-mail account, sending and receiving of E-mail, address book, chatting, introduction to search,
Engine, searching in Internet. URL, HTTP, FTP, Domain name, WWW, Virus and Antivirus.



Paper-3 Molecular Cell Biology

Unit-1 Introduction- Biomembranes, Cytoskeleton (experimental system in cell biology)

a. Molecular composition & arrangements, functional consequences

b. Transport across cell-membrane-Diffusion, active transport and pumps. uniports, symports and antiports.

c. Membrane potential

d. Co-transport by symporters or antiporters

e. Transport across epithelia

f. Microfilaments and microtubulus-structure and dynamics

g. Microtubuls and mitosis

h. Cell movements-intracellular transport, role and kinesin and dynein, signal transduction mechanism

Unit-2 Cell-Cell Signaling, Adhesion & Communication

a. Cell surface receptors

b. Second messenger system

c. MDP kinase pathways

d. Signaling from plasma membrane to nucleus

e. Ca dependent homophilic cell-cell adhesion

f. Ca Independent homophilic cell-cell adhesion

g. Gap junctions and connection

h. Cilia & Flagella

Unit-3 Cell Matrix Adhesion & Cell Cycle

a. Integrins

b. Collagen

c. Non-collagen components

d. Auxin and cell expansion

e. Cellulose fibril synthesis and orientation

f. Cyclines&cyclin dependent kinases

g. Regulation of CDK-cyclin activity



Unit-4 Genome organization & Intracellular Protein Traffic

a. Hierarchy in organization

b. Chromosomal organization of genes & non-coding DNA

c. Mobile DNA

d. Morphological & functional elements of eukaryotic chromosomes

e. Genetic analysis in Cell Biology

f. Protein synthesis on free & bound polysomes

g. Uptake into ER

h. Membrane proteins, Golgi sorting, post-translational modifications

i. Biogenesis of mitochondria, & nuclei

j. Trafficking mechanisms

Unit-5 Cancer & Aging

a. Biology of cancer.

b. Biology of aging.

c. Apoptosis-definition, mechanism & significance



Paper -4 Structure and Function in Invertebrates

Unit-1 Organization of Coelom

a. Acoelomates

b. Pseudocoelomates

c. Coelomates: Protostomia & Deuterostomia

Unit-2 Locomotion, Nutrition and Digestion

a. Flagella & ciliary movement in Protozoa

b. Hydrostatic movement in Coelenterata, Annelida & Echinodermata

c. Patterns of feeding and digestion in lower metazoan

d. Filter feeding in Polychaeta, Mollusca & Echinodermata

Unit-3 Respiration & Excretion

a. Organs of respiration: Gills, Lungs and trachea

b. Respiratory Pigments

c. Mechanism of Respiration

d. Organs of excretion: coelom, coelomoducts, Nephridia and Malphigian tubules

e. Mechanism of excretion

f. Excretion and osmoregulation

Unit-4 Nervous System, Invertebrate larvae

a. Primitive nervous system: Coelenterata and Echinodermata

b. Advanced nervous system: Annelida, Arthropoda (Crustacea and Insecta) and Mollusca (Cephalopoda)

c. Trends in neural evolution

d. Larval forms of free living invertebrates

e. Larval forms of parasites

f. Strategies and evolutionary significance of larval forms

Unit-5 Minor Phyla

a. Concept and significance

b. Organization and general characters of minor phyla



M.Sc. Zoology I Semester

LABORATORY COURSE I (Credits 0+3)100 Marks

1. Different component of MS Word Window

2. Different options of file menu

3. Different options of Edit menu

4. Different options of Insert menu

5. Different options of Format menu

6. Different options of Drawing toolbar

7. Creating a table in MS word document. Inserting and deleting rows and columns in a table.

8. Using a spell checker in MS word document.

9. Using a formula in MS Excel worksheet.

10. Using different function fx in MS Excel worksheet.

11. Creating a chart in MS Excel worksheet.

12. Creating a presentation by using Wizard in Power point.

13. Creating a presentation by using blank presentation in Power point.

14. Using different animation scheme in slide and object (text and picture).

15. Creating e-mail account. Sending and receiving an e-mail.

16. Searching information in internet by using different search engine.

17. To Calculate correlation Coefficient "r"

18. To Calculate Regression coefficient "byx, bxy"

19. To analyze the completely randomized design

20. To analyze one-way classification and two-way classification.



LABORATORY COURSE II (Credits 0+3)100 Marks

1. Major demonstration of Advanced nervous system of Invertebrates:

(i) Annelida

(ii) Arthropoda

(iii)Mollusca

2. Minor demonstration of respiratory and excretory organs of Invertebrates:

(i) Gills, Lungs and Trachea

(ii) Nephridia, malpighian tubules and statocyst

3. Digital demonstration of whole mounts and histological section of Invertebrate animals.

4. Preparation of permanent slides of larvae of invertebrates

5. Techniques of Taxonomic Procedure

A. Collection

B. Preservation

C. Curetting

D. Identification

6. Composition and assessment of the taxonomic diversity in a habitat

7. Influence of climatic condition on taxonomic diversity in a given habitat

8. Demonstration of intra & inter cellular substances.

9. Demonstration of Cilia and flagella

10. Demonstration of DNA structure.

11. Demonstration of Malignant and benign tumour



M.Sc. Zoology II SEMESTER

Paper-5 Comparative Anatomy of Vertebrates

Unit-1 Origin of Chordata & the Nature of Vertebrate Morphology

a) Concept of protochordata

b) Definition, scope & relation to other disciplines

c) Origin & Classification of Vertebrates

d) Importance of the study of vertebrate morphology

Unit-2 Vertebrate Integument, General Plan of Circulation in Various Groups

a) Development, general structure & functions of skin and its derivatives

b) Glands, scales, horns, claws, nails, hoofs, feathers and hairs

c) Blood

d) Evolution of heart

e) Evolution of aortic arches, and portal systems



Unit-3 Respiratory System & Skeletal System

a) Characters of respiratory tissue

b) Internal & external respiration

c) Comparative account of respiratory organs

d) Form, function, body size and skeletal elements of the body

e) Comparative account of jaw suspensorium. Vertebral column

f) Limbs & girdles

Unit-4 Evolution of urinogenital system in Vertebrate Series

Unit-5 Sense Organs & Nervous System

a) Simple receptors

b) Organs of Olfaction and taste

c) Lateral line system

d) Electro reception

e) Comparative anatomy of the brain in relation to its functions

f) Comparative anatomy of spinal cord

g) Nerves-cranial, peripheral & autonomous nervous system



Paper-6 Genetics and Genetic Engineering

Unit-1 Organisation of Genes and Chromosomes

a) Organization of Chromatin-Nucleosome, molecular anatomy of eukaryotic
chromosomes

b) Structure and organization of telomere, centromere and kinetochore, polytene
chromosomes

c) Unique and repetitive DNA, Euchromatin and Heterochromatin, Constitutive and
Facultative heterochromatin, chromatin domains and boundary function

d) Basic ideas of Prokaryote genome, eukaryotic genome

e) Sex determination and dosage compensation in C. elegans, Drosophila and human

f) Transposable elements Prokaryote and eukaryotes

Unit-2 Genetic Imprinting

a) Imprinting of genes, epigenetic regulation by DNA methylation

b) Somatic cell genetics

c) Cell fusion and technology

d) Heterokaryon selecting hybrids and chromosomes mapping

e) Hybridoma

f) Microbial genetics

g) Bacterial conjugation, transformation and transduction

Unit-3 Genetics of Cell cycle

a) Genetic regulation of cell division in yeast and eukaryotes regulation of CDK cyclin
activities

b) Molecular basis of cellular check points

c) Molecular basis of neoplasia

d) Recombination and repair



e) Recombination: homologous and nonhomologous recombination, site specific and
transpositional recombination

f) DNA repair mechanism: types of prokaryotes and eukaryotes

Unit-4 Recombinant DNA technology

a) Cloning vectors for eukaryotes

b) DNA cloning mechanism

c) Genomic/c DNA library

Unit-5 Genome expression analysis

a) Southern and Northern analysis

b) Western blotting

c) DNA microarray and its application

d) In-situ localization techniques(FISH and GISH)



Paper-7 Developmental Biology

Unit-1 Gametogenesis

a) Spermatogenesis- Hormonal regulation of Spermatogenesis, sperm structure. gene
function in Spermatogenesis

b) Oogenesis-Hormonal control of Oogenesis, gene expression during Oogenesis.
maturation and ovulation

c) Fertilization: Sperm - egg association, Biochemistry of fertilization

d) Egg activation and formation of diploid zygote nucleus.

Unit-2 Gene expression during the initiation of development

a) Maternal regulation over early development

b) Expression of embryonic genome

c) Gene expression during the initial development of mammals

Unit-3 Cellular Differentiation

a) Promoter structure and function, enhancer structure and function

b) Transcription factors: Transregulation of promoter and enhancer

c) Nucleosomes and the activation of repressed chromatin

d) Locus control regions-globin gene transcription

e) DNA methylation and gene activity

Unit-4 Cellular interaction during organ formation

a) A secondary induction: Instructive and permissive interactions

b) Paracrine factors

c) Epithelial mesenchymal interaction

d) Formation of parenchymal organs



e) Induction at single cell level

Unit-5 Development of Tetrapod limb

a) Formation of limb bud

b) Generation of the proximal distal axis of the limb

c) Generation of the dorsal ventral axis

d) Cell death and the formation of digits

e) Environmental regulation of normal development

f) Environmental disruption of normal development



Paper-8 Tools & Techniques for Biology

Unit-1 Assay, Analytical instruments & Microscopy

a) Definition and criteria of reliability

b) Chemical assays

c) Biological assays-in vivo and in vitro assays

d) Principles and uses of analytical instruments-Balances, pH spectrophotometer,
ultracentrifuge, densitometic scanner, spectrofluorometer, chemiluminometer,
radioactivity counters, differential scanning calorimeter,meter, colorimeter.ESR & NMR
spectrometer

e) Microscopy-Principle of light transmission, electron, phase contrast, fluorescence,
electron cryo, confocal, scanning electron microscopes, Microphotography, Image
analyzers

Unit-2 Microbiological Technique, Cell culture techniques & Cryotechniques

a) Media preparation & sterilization

b) Inoculation & growth monitoring

c) Use of fermentors

d) Biochemical mutants and their use

e) Microbial assays

f) Design & functioning of tissue culture laboratory

g) Cell proliferation measurements

h) Cell viability testing

i) Culture media preparation & cell harvesting methods

j) Cryopreservation for cells, tissue, organisms

k) Cryotechniques for microscopy

l) Freeze-drying for physiologically active substances



Unit-3 Separations techniques in biology & Computer Technique

a) Molecular separations by chromatography, electrophoresis, precipitation

a) Organelle separation by centrifugation etc.

b) Cell separation by flow cytometry, density gradient centrifugation, unit gravity
centrifugation, affinity adsorption, anchorage based techniques etc.

c) Computer aided techniques for data presentation, data analyses, statistical techniques,
special software for specific tasks

Unit-4 Radioisotope & mass isotope techniques in biology & Immunological Technique

a) Sample preparation for radioactive counting

b) Autoradiography

c) Metabolic labelling

d) Magnetic Resonance Imaging

e) Techniques based on antigen-antibody interactions

Unit-5 Surgical techniques

a) Organ ablations (e.g: ovariectomy, adrenolectomy etc.)

b) Perfusion techniques

c) Indwelling catheters

d) Stereotaxy

e) Parabigsis



M.Sc. Zoology II Semester

LABORATORY COURSE III (Credits 0+3)100 Marks

1. Demonstration of nervous system of fish

2. Demonstration of Ampulla of Lorenzini, eye ball and internal ear

3. Digital Demonstration of histological slides of vertebrates

4. Study of disarticulated skeleton of chordate animals

5. Study of different stages of Development in frog and chick

6. Preparation of permanent slides of developing stages from egg of hen.

M.Sc. Zoology II Semester

LABORATORY COURSE IV (Credits 0+3)100 Marks

1. Comments upon the structure and application of analytical instruments

 Colorimeter

 Spectrophotometer

 ESR and NMR spectrometer

 Microtomy

 Chemotrophic instruments

2. Problem based on Mendelian theory

3. Problem related to Hardy- Weinberg equilibrium

4. Problem related to Chi-squire test


























