
M.Sc. Z0OLOGY 

I SEMESTER 

19Z00T11 TOOLS AND TECHNIQUES FOR BIOLOGY 

UNIT- I 

Assay- Definition, Biological & Chemical assay. Microscopy- Principles and applications of 
light, dark field, phase contrast, fluorescence, transmission, electron, scanning electron 
microscopes. Different fixation and staining techniques for EM. Freeze-etch, freeze-fracture methods for EM, Image processing methods in microscopy. pH meter: Operation of pH electrodes, Principles and applications of lon-selective and gas sensing electrodes, Oxygen electrodes. 

UNIT II 

Centrifugation -Basic principles of centrifugation, types of centrifuges, applications of preparative and analytical ultra-centrifuges. Principles and applications of sedimentation, lyophilization. Chromatography: Principles and applications of gel-filtration, ion-exchange and affinity chromatography; TLC, GC & HPLC. 

UNIT III 

Properties of electromagnetic radiations; Principles, instrumentation and applications of UV, visible, infrared, NMR spectroscopy; Spectrofluorimetry and mass spectrometry. X-ray diffraction, Incorporation of radio-isotopes in biological tissues and cells. Radiolabeling techniques: Detection and measurement of different types of radio-isotopes used in biology, Molecular imaging of radio-active material, safety guidelines.
UNIT IV 

Micro-biological Techniques: Media preparation & sterilization, Inoculation & Growth monitoring, Biochemical Mutants & their uses, Microbial assays. 

Suggested Reading Material:

1. Introduction to Instrumental Analysis. Robert Braun. McGraw Hill International Editions 
2. A Biologist Guide to Principles and Techniques of Practical Biochemistry. K. Wilson & K.H. Goulding, ELBS Edn. 
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19Z0OT12 BIOSYSTEMATICS, BIODIVERSITY AND EVOLUTION 

UNIT - I 

Biosystematics- Definition and basic concepts. Importance and applications of 
biOsystematics. Material Basis of Biosystematics. Biological classification-Theories and 

objectives. Procedures in taxonomy Taxonomic collections. taxonomic keys. Types of 
taxonomy-Conventional types, Cytotaxonmy. Chemotaxonomy and Molecular taxonomy. 
Concept of Zoological Nomenclature. 

UNIT - III 

Origin of basic biological molecules. Abiotic synthesis of organic monomers and polymers. 
Concept of Oparin and Haldane. Experiment of Miller. Evolutionary time scale - Eras, 
Periods and epochs. Origin and diversification of eukaryotes Origin of cells and first 
organisms. Evolution of eukaryotic cell from prokaryotes. Evolution of eukaryotic genomes. 
duplication and divergence. Molecular divergences, molecular clocks and molecular drive. 
Phylogenetics- Molecular tools in phylogeny. 

UNIT III 

Universal common ancestor and tree of life - three domain concepts of living kingdom. 
hierarchical components of bio-diversity. Evolutionary relationships among taxa. Concepts of 
species. Species category, subspecies and other infraspecific categories. Hierarchy of 
categories. Speciation- Genetics of speciation, modes of speciation, Patterns and mechanisms 
of reproductive isolation. Allopatry, sympatry, Convergent evolution, Sexual selection, Co-
evolution. 

UNIT - IV 

Concepts of evolution An overview of evolutionary biology, & theories of organic 
evolution. Concepts of Neutral Evolution, Population genetics- Populations, gene pool, Gene 
frequency; Hardy Weinberg law. Concepts and rate of change in gene frequency through 
Natural selection, mutation, migration and random genetic drift. Phylogenetic gradualism,
punctuated equilibrium and origin of higher categories 

Suggested Reading Material: 

1. M. Kato. The Biology of Biodiversity, Springer.
2. J.C. Avice. Molecular Markers. Natural History and Evolution, Chapman & Hall, New 
York. 
3. E.O. Wilson. Biodiversity, Academic Press, Washington.
4. G.G. Simpson. Principles of Animal Taxonomy. Oxford IBH Pub. Co. 
5. E. Mayr. Elements of Taxonomy.
6. E.O. Wilson. The Diversity of Life (The College Edition), W.W. Northern & Co. 
7. Dobzhansky, Th. Genetics and origin of species, Surjeet Publication, Delhi 
8. Dobzhansky, Th., F.J.Ayala, G.L.,Stebbens and J.M. Valentine Evolution, Surjeet Publication,

Delhi 



9. Futuyama, D.J. Evolutionary Biology, Suinuer Associates, INC, Publishers, Dunderland 10. Hartl. D.L.A. Primer of population Genetics, Sinauer Associates, INC Massachusetts. 11. Jha, A.P. Genes and Evolution, John Publication, New Delhi 
12. King. M. Species Evoluution -the role of chromosomal change. The Cambridge University 

Press. Cambridge. 
13. Strikberger, M.W. Evolution, Jones and Bartett Publishers, Boston London 14. TandonRK.1999.Biodiversity. Taxonomy & Ecology. Prithipal singh Scientific Publishers. Jodhpur. 
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19Z0OT13 BIOMOLECULES 

UNIT - I 

Chemical foundations of biology, Amino acids classification, Peptide bond, Proteins 
classification, structural organization of proteins, primary structure, secondary structure, 
tertiary structure, quaternary structure, Conformation of proteins (Ramachandran plot) -

domains, motifs and folds. Denaturation & renaturation of proteins. 

UNIT II 

Carbohydrates: Definition and classification of carbohydrates, nomenclature, Reaction of 
Mono-saccharides, Acid derivatives of Mono-saccharides, amino-sugars, Oligo-saccharides, 
structure and properties, Chemistry and biological roles of homo and hetero-polysaccharides, 

peptidoglycan, glycosaminoglycans, glycoproteins and other glycoconjugates 

UNIT - III 

Classification of Lipids & Fatty acids and their physicochemical properties, characterization 
of fats and oil; Structure, properties and biological roles of triacylglycerol, phospholipids, 
sphingolipids, Gangliosides, Prostaglandins, Thromboxanes, Leukotrienes and steroids. 

UNIT - IV 

Nucleic acids nitrogen bases, nucleosides, nucleotides, physicochemical properties of 
nucleic acids, cleavage of nucleic acids by enzymatic and non-enzymatic methods, chemical 
synthesis of DNA; Nucleic acid sequencing, chromatin structure, Three dimensional structure 
of DNA: Types of RNA, Structure of RNAs Secondary and Tertiary structure; DNA 
denaturation and renaturation. 

Suggested Reading Material: 

1. Nelson.D.L, Cox. M. M. Lehninger's Principle of Biochemistry. Freeman. 
2. Murray. R.K, Granner.D.K, Mayes. P. A, Rodwell. V. W. Harper's Biochemistry, 

McGraw Hill. 
3. Fundamentals of Biochemistry by Donald Voet. 
4. Textbook of Biochemistry West, E.S., Todd, Mason &Vanbruggen, Macmillian&Co. 
5. Biochemistry, Lubert Stryer. 
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19Z0OT14 MOLECULAR CELL BIOLOGY 
UNIT I 
Introduction: Experimental system in Cell Biology 
Biomembranes 

Molecular composition and arrangement, functional consequcnces 
Transport across cell membrane: diflusion, active transport, pumps, uniports, 
symports and antiports 
Membrane potential 
Co-transport by symporters or antiporters 
Transport across epithelia: Transport of macromolecules 

UNIT- II1 
Cytoskeleton 

Microfilaments and microtubules - structure and dynamics 
Microtubules and mitosis 
Cilia and flagella 
Cell movements - intracellular transport, role of kinesin and dynein, signal 
transduction mechanisms 

UNIT II 
Cell-Cell Signaling 

Cell surface receptors 
Second messenger system 
MAP kinase pathways 

Apoptosis: Definition, mechanism and significance 
Cell-Cell adhesion and communication 

Cat+ dependent homophillic cell-cell adhesion 
Cat+ independent homophillic adhesion 
Gap junctions and connections 

Integrins 
Collagen 

UNIT IV 
Cell cycle 

Cyclines and cyclin dependent kinases 
Regulation of CDK-cycline activity 

Genome organization 
Hierarchy in organization 
Chromosomal organization of genes and non-coding DNA 
Mobile DNA 
Morphological and functional elements of eukaryotic chromosomes 

Intracellular protein traffic 
Protein synthesis on free and bound polysomes 
Uptake into ER 
Membrane proleins, Golgi sorting, post-translational modifications 
Biogenesis of mitochondria and nuclei 
Trafficking mechanisms 

Suggested Reading Material: 
1. Molecular Cell Biology, J. Darnell. H. Lodish and D. Baltimore, Scientific 

American Book INC, USA. 
2. Molecular Biology of the Cell, B. Alberts, D. Bray, J. Lewis, M. Raff, K. 

Roberts and J.D. Watson Garland Publishing INC, New York. 
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