
ZOOLOGY SYLLABUS FOR III SEMESTER 

PAPER – III: CELL BIOLOGY, GENETICS, MOLECULAR 

BIOLOGY AND EVOLUTION 

HOURS: 60 (5X12) Max. 
Marks: 100 

 

 

Unit – I Cell Biology 

 1.1 Definition, history, prokaryotic and eukaryotic cells, virus, viroids, 
mycoplasma 

 1.2 Electron microscopic structure of animal cell. 

 1.3 Plasma membrane –Models and transport functions of plasma 
membrane. 

1.4Structure and functions of Golgi complex, Endoplasmic Reticulum and 
Lysosomes 

1.5 Structure and functions of Ribosomes, Mitochondria, Nucleus, 
Chromosomes 

 
 

(Note: 1. General pattern of study of each cell organelle – 

Discovery, Occurrence, Number, Origin, Structure and 

Functions with suitable diagrams) 

2. Need not study cellular respiration under 
mitochondrial functions) 

 
 

Unit – II Genetics - I 

2. 1 Mendel’s work on transmission of traits 

2. 2 Gene Interaction – Incomplete Dominance, Codominance, Lethal 
Genes 

2. 3 Polygenes (General Characteristics & examples); Multiple 

Alleles (General Characteristics and Blood group inheritance 

2. 4 Sex determination (Chromosomal, Genic Balance, Hormonal, 

Environmental and Haplo-diploidy types of sex 

determination) 

2. 5 Sex linked inheritance (X-linked, Y-linked & XY-linked inheritance) 



             Unit – III Genetics - II 

 3.1 Mutations & Mutagenesis 

 3.2 Chromosomal Disorders (Autosomal and Allosomal) 

 3.3 Human Genetics – Karyotyping, Pedigree Analysis (basics) 

 3.4 Basics on Genomics and Proteomics 
 
 
            Unit IV: Molecular Biology 

 4.1 Central Dogma of Molecular Biology 

 Basic concepts of - 

a. DNA replication – Overview (Semi-conservative 

mechanism, Semi- discontinuous mode, Origin & 

Propagation of replication fork) 

b. Transcription in prokaryotes – Initiation, Elongation and 

Termination, Post- transcriptional modifications (basics) 

c. Translation – Initiation, Elongation and Termination 

 4.2 Gene Expression in prokaryotes (Lac Operon) 
 

Unit - V 

 5.1 Origin of life 

 5.2 Theories of Evolution: Lamarckism, Darwinism, Germ Plasam 

Theroy, Mutation Theory 

                           5.3 Neo-Darwinism:   Modern   Synthetic Theory of Evolution, 

Hardy-Weinberg   Equilibrium 

                         5.4 Forces of Evolution: Isolating mechanisms, Genetic Drift, Natural 

Selection, Speciation 
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ZOOLOGY SYLLABUS FOR IV SEMESTER 

PAPER – IV: ANIMAL PHYSIOLOGY, CELLULAR 

METABOLISM AND EMBRYOLOGY 

HOURS: 60                                                                  Max. Marks: 100 

 

 
 

UNIT I Animal Physiology - I 

 1.1 Process of digestion and assimilation 
1.2 Respiration - Pulmonary ventilation, transport of 

oxygen and CO2 (Note: Need not study cellular 

respiration here) 

 1.3 Circulation - Structure and functioning of heart, Cardiac cycle 
               1.4 Excretion - Structure and functions of kidney urine 

formation, counter    current Mechanism 

 UN IT II Animal Physiology - II 

2.1 Nerve impulse transmission, - Resting membrane potential,  origin  and  

propagation of  action  potentials  along  myelinated  and  non-myelinated  

nerve fibers, Synapse. 

        2.2 Muscle contraction - Ultra structure of muscle, molecular and 

chemical basis of  muscle    contraction 

2.3 Endocrine glands - Structure, functions of hormones of pituitary, 

thyroid, parathyroid, adrenal glands and pancreas 

           2.4 Hormonal control of reproduction in a mammal 

UNIT III Cellular Metabolism – I (Biomolecules) 

3.1 Carbohydrates - Classification of carbohydrates. Structure of glucose 

            3.2 Proteins - Classification of proteins. General properties of amino acids 



3.2 Lipids - Classification of lipids 

           3.4 Enzymes: Classification and Mechanism of Action 

UNITIV Cellular Metabolism – II 

          4.1 Carbohydrate Metabolism - Glycolysis, Krebs cycle, Electron Transport 

Chain,     Glycogen metabolism, Gluconeogenesis, Glycogenolysis 

4.2 Lipid Metabolism – β-oxidation of palmitic acid 

          4.3 Protein metabolism - Transamination, Deamination and Urea Cycle 

Unit – V Embryology 

          5.1 Gametogenesis 

          5.2 Fertilization 

          5.3 Types of eggs 

          5.4 Types of cleavages 

          5. 5 Development of Frog upto formation of primary germ layers 
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ZOOLOGY SYLLABUS FOR SEMESTER - IV 

          COURSE – 5: IMMUNOLOGY AND ANIMAL    BIOTECHNOLOGY 

HOURS : 60                                                               Max. Marks:  

Unit – I Immunology – I (Overview of Immune system) 

 1.1 Introduction to basic concepts in Immunology 

 1.2 Innate and adaptive immunity, Vaccines and Immunization programme 

 1.3 Cells of immune system 

 1.4 Organs of immune system 
 
 
               Unit – II Immunology – II (Antigens, Antibodies, MHC and Hypersensitivity) 

 
 

 2.1 Antigens: Basic properties of antigens, B and T cell epitopes, 

haptens and adjuvants; Factors influencing immunogenicity 

 2.2 Antibodies: Structure of antibody, Classes and functions of antibodies 

 2.3 Structure and functions of major histocompatibility complexes 

 2.4 Exogenous and Endogenous pathways of antigen presentation and 
processing 

 2.5 Hypersensitivity – Classification and Types 
 
 
                Unit – III Techniques 

 3.1 Animal Cell, Tissue and Organ culture media: Natural and Synthetic 
media, 

 3.2 Cell cultures: Establishment of cell culture (primary culture, 

secondary culture, types of cell lines; Protocols for Primary Cell 

Culture); Established Cell lines (common examples such as MRC, 

HeLa, CHO, BHK, Vero); Organ culture; Cryopreservation of 

cultures 

 3.3 Stem cells: Types of stem cells and applications 

 3.4 Hybridoma Technology: Production & applications of 

Monoclonal antibodies (mAb) 



 
                 Unit – IV Applications of Animal Biotechnology 

 4.1 Genetic Engineering:Basic concept, Vectors, Restriction 

Endonucleases and Recombinant DNA technology 

 4.2 Gene delivery:Microinjection, electroporation, biolistic 

method (gene gun), liposome and viral-mediated gene delivery 

 4.3 Transgenic Animals: Transgenic -  fish;  

 applications 

 4.4 Manipulation of reproduction in animals: Artificial Insemination, In 
vitro 

                                 fertilization, super ovulation, Embryo transfer, Embryo cloning 
 
                 Unit - V 

 5.1 PCR: Basics of PCR. 

 5.2 DNA Sequencing: Sanger’s method of DNA sequencing- 

traditional and automated sequencing (2 hrs) 

 5.3 Hybridization techniques: Southern, Northern and Western blotting 

 5.4 DNA fingerprinting: Procedure and applications 

                           5.5 Applications in Industry and Agriculture: Fermentation: 

Different types of    Fermentation and Downstream processing; 

Agriculture: Monoculture in fishes, polyploidy in fishes. 
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