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SEMESTER – 1

COURSE CODE - BSCHBOTC101
COURSE NAME: Phycology and Microbiology
Unit I: Introduction to microbial world 




15 lectures 

· Histroy and development of microbiology (In brief) – contributions of Antoni van Leuwenhoek, Edward Jenner, Loius Pasteur, Robert Koch, De Bary and A. Flemming.

· Principles and modern approaches of bacterial taxonomy, General idea about Bergey’s Mannual, Three domain system by C. Woese (1991).

· Microbial nutrition, nutritional types, growth and metabolism. 
· Economic importance of bacteria with reference to their role in agriculture and industry (fermentation and medicine). 
· Economic importance of viruses with reference to vaccine production, role in research, medicine and diagnostics, as causal organisms of plant diseases.
Unit II: Viruses and Bacteria 





15 lectures 

· Viruses: General characteristics of viruses (size, symmetry, culture characteristics, general structure including concept of capsomere and peplomere, chemical composition), structure of TMV and T2; 
· Viral multiplication – Lytic cycle and Lysogeny (excluding regulation). Classification (by Baltimore)
· Brief idea about Prions and Viroids.

· Bacterial structure and function - Capsule, flagella, pili, cell wall (chemical composition and characteristics), plasma membrane, ribosomes, cytoplasmic inclusions (PHB, Volutin). Plasmids and bacterial chromosome, endospore (structure only); 
· General characteristics of domain Archaea, wall-less forms (Mycoplasmas)

· Basics of genetic recombination in bacteria: Transformation, Conjugation and Transduction. Artificial transformation. 

· Basic immunology (only outline) – Innate and acquired immunity, active and passive immunity, humoral (antibody mediated) and cellular (cell mediated) immunity, primary and secondary response, general structure of antibody and its types.

Unit III: Algae, Cyanophyta and Xanthophyta 



20 lectures 

Introduction; Habitat and distribution; thallus organization; origin and evolution of sex in algae; Life cycle patterns.

Broad outline of classification of Fritsch (1935) and Lee (2008) up to class and divisions respectively. Phylogenetic consideration.
Comparative account of: Cyanophyceae, Chlorophyceae, Charophyceae, Xanthophyceae, Bacillariophyceae,  Phaeophyceae, Rhodophyceae.
Cell structure and reproduction of Cyanophyceae and Diatoms. 
Life histories of Oedogonium, Trentepohlia, Chara, Vaucheria, Ectocarpus and Polysiphonia.
Unit IV: Algal Biotechnology





10 lectures
Economic importance of algae; Algal cultivation methods, Commercial cultivation and economic importance of green algae, brown and red algae.
Algae in pollution control (sewage treatment), Biofertilizer, Single Cell Protein (SCP), Biofuel, β-catotene production. 

Practical Microbiology 

· Demonstration of the functioning of Autoclave, Hot-air oven, Laminar air-flow, Filtration, Incubator and tools like inoculating loops/needles, petriplates, spreader, culture tubes etc.

· Preparation of standard bacteriological media (Nutrient agar and Nutrient broth).

· Preparation of slants, stabs and agar plates.

· Demonstration of Sub-culturing technique.  
· Microscopic examination of bacteria from natural habitats: curd and root nodules of   leguminous plants (simple staining only)

· Differential staining: Gram staining (Using standard E. coli and Bacillus cultures)

Phycology 

· Study of the following genera: Oscillatoria, Gloeotrichia, Scytonema, Oedogonium,Vaucheria and  Chara.
· Identification of all the genera included in the theoretical syllabus by their vegetative and reproductive structures
Suggested Readings 

1. Lee, R.E. (2008). Phycology, Cambridge University Press, Cambridge. 4th edition. 
2. Wiley, J.M, Sherwood, L.M. and Woolverton, C.J. (2013). Prescott’s Microbiology. 9th Edition. McGraw Hill International. 
3. Vashishta B.R., Sinha A.K. and Singh V. P. (2008). Botany for Degree Students. Algae. S Chand and Co, New Delhi. 
4. Sharma T.A., Dubey, R.C. and Maheshwari, D.K. (1999). A Text Book of Microbiology. S Chand and Co, New Delhi. 
5. Sahoo, D. (2000). Farming the ocean: seaweeds cultivation and utilization. Aravali International, New Delhi. 
6. Campbell, N.A., Reece, J.B., Urry, L.A., Cain, M.L., Wasserman, S.A., Minorsky P.V. and Jackson, R.B. (2008). Biology, 8th edition. Pearson Benjamin Cummings, USA.. 
7. Pelczar, M.J. (2001). Microbiology, 5th edition, Tata McGraw-Hill Co, New Delhi.
COURSE CODE - BSCHBOTC102

COURSE NAME: Biomolecules and Cell Biology

Unit I: Bioenergetics 







5 lectures 

Laws of thermodynamics, concept of free energy, endergonic and exergonic reactions, coupled reactions, redox reactions. ATP: structure, its role as an energy currency molecule. Types and significance of chemical bonds; Structure and properties of water; significance of pH and buffers. 

Unit II: Biomolecules 







20 lectures 

Carbohydrates: Nomenclature and classification and isomeric form; Monosaccharides; Disaccharides; Oligosaccharides and polysaccharides. Lipids: Definition and major classes of storage and structural lipids; Fatty acids structure and functions; Essential fatty acids; Triacylglycerols structure, functions and properties; Phosphoglycerides. Proteins: Structure of amino acids; Levels of protein structure-primary, secondary, tertiary and quaternary; Protein denaturation and biological roles of proteins. Nucleic acids: Structure of nitrogenous bases; Structure and function of nucleotides; Types of nucleic acids; Structure of A, B, Z types of DNA; Types of RNA; Structure of tRNA. 

Unit III: Enzymes 








15 lectures 

Structure of enzyme: holoenzyme, apoenzyme, cofactors, coenzymes and prosthetic group; Classification of enzymes; Features of active site, substrate specificity, mechanism of action (activation energy, lock and key hypothesis, induced - fit theory), Michaelis – Menten equation, Lineweaver–Burk equation, enzyme inhibition and factors affecting enzyme activity. 

Unit IV: Cell Biology and Signal transduction 




20 lectures 

Cell as a unit of structure and function; Characteristics of prokaryotic and eukaryotic cells; Plant and animal cells; Origin of eukaryotic cell (Endosymbiotic theory). Chemistry, structure and function of Plant cell wall. Overview of membrane function; fluid mosaic model; Chemical composition of membranes; Membrane transport – Passive, active and facilitated transport, endocytosis and exocytosis. Nucleus: Structure-nuclear envelope, nuclear pore complex, nuclear lamina, molecular organization of chromatin; nucleolus. Cytoskeleton: Role and structure of microtubules, microfilaments and intermediary filament; Intracellular trafficking. Chloroplast, mitochondria and peroxisomes: Structural organization; Function; Semiautonomous nature of mitochondria and chloroplast. Lysosomes and Vacuoles. Endomembrane system: Endoplasmic Reticulum – Types and Structure. Golgi Apparatus – organization, protein glycosylation, protein sorting and export from Golgi Apparatus; Phases of eukaryotic cell cycle, mitosis and meiosis; Regulation of cell cycle - checkpoints and regulation; role of protein kinases. Signal Transduction: Receptors and primary and secondary signal transduction.

Practical 

· Qualitative tests for carbohydrates, reducing sugars, non-reducing sugars, lipids, proteins. 

· Study of plant cell structure with the help of epidermal peel mount of Onion/ Rhoeo. 

· Demonstration of the phenomenon of protoplasmic streaming in Hydrilla leaf. 

· Counting the cells per unit volume with the help of haemocytometer. (Yeast/pollen grains/ any cell). 

· Measurement of cell size by the technique of micrometry (any cell) Study of mitotic cell division and chromosome complement in Allium cepa by aceto-orcein squash technique.
· Study of meiotic division in Allium cepa or Rhoeo spathacea / R. discolor by aceto carmine staining technique.
· Amylase activity measurement (from germinating rice seeds). . 

Suggested Readings 

1. G.M. Cooper. (2015). The cell: A Molecular Approach. 7th Edition. Sinauer Associates. 

2. Alberts, B., Johnson, A.D., Lewis, J., Morgan, D., Raff, M., Roberts, K., Walter, P. (2014). Molecular Biology of Cell. 6th Edition. WW. Norton & Co. 

3. Campbell, M.K. (2012) Biochemistry, 7th ed., Published by Cengage Learning. 

4. Campbell, P.N. and Smith, A.D. (2011). Biochemistry Illustrated, 4th ed., Published by Churchill Livingstone 

5. Tymoczko, J.L., Berg, J.M. and Stryer, L. (2012). Biochemistry: A short course, 2nd ed., W.H.Freeman.

6. Berg, J.M., Tymoczko, J.L. and Stryer, L. (2011) Biochemistry, W.H.Freeman and Company 

7. Nelson, D.L. and Cox, M.M. (2008). Lehninger Principles of Biochemistry, 5th Edition., W.H. Freeman and Company. 

8. Karp, G. (2010). Cell Biology, John Wiley & Sons, U.S.A. 6th edition. 9. Hardin, J., Becker, G., Skliensmith, L.J. (2012). Becker’s World of the Cell. 8th edition.Pearson Education Inc. U.S.A.
9. Hardin, J., Becker, G., Skliensmith, L.J. (2012). Becker’s World of the Cell. 8th edition.Pearson Education Inc. U.S.A.
10. Cooper, G.M. and Hausman, R.E. (2009). The Cell: A Molecular Approach. 5th edition. ASM Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.

11. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. (2009). The World of the Cell. 7th edition. Pearson Benjamin Cummings Publishing, San Francisco.

GENERIC ELECTIVE OFFERED BY BOTANY DEPARTMENT– 
SEMESTER – 1, GE-1

COURSE CODE -

COURSE NAME: ALGAE, FUNGI AND BRYOPHYTA
Algae - General characteristics; Ecology and distribution; Range of thallus organization and reproduction; Classification of algae (Fritsch – 1935); Morphology and life-cycles of the following: Nostoc, Chlamydomonas, Zygnema, Vaucheria, Fucus, Polysiphonia. Economic importance of algae.

Fungi - Introduction- General characteristics, cell wall composition , nutrition, reproduction and classification (Gwyenne-Vaughan and Barnes, 1937) General characteristics and life cycle of Mucor (Zygomycota), Penicillium (Ascomycota), Agaricus (Basidiomycota) and Deuteromycetes; 
Lichens: General account, reproduction and significance; 
Mycorrhiza: ectomycorrhiza and endomycorrhiza and their significance 
Bryophytes - General characteristics, Classification (Proskauer, 1957), Morphology, anatomy and reproduction of Marchantia and Funaria. (Developmental details not to be included). Ecological and Economic importance of bryophytes. 
Practicals: 
· Study of following genera: Oscillatoria, Oedogonium, Chara; Ascobolus, Agaricus; Marchantia, and Funaria. 
· Identification of all the genera included in the theoretical syllabus. 
· Wet specimen collection and preservation. 
