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1. The Syllabus for M.Sc Biotechnology and Microbiology:It was resolved to modify the syllabus for M.Sc Biotechnology and Microbiology to be implemented from the academic year 2011 onwards. The B.O.S approved the scheme of study for all the 4 semesters with the introduction of project work in place of theory and practical paper (maximum 150 marks) in 4th semester .the detailed syllabus forI &II SemesterM.Sc Biotechnology and Microbiology have been approved. The III & IV semestermay be discussed in the next BOS (board of studies) Meeting.
2. Panel of examiners:Detailed panel of examiners (both External and Internal) for M.Sc Microbiology and Biotechnology was prepared and approved for 2011-2012 examinations.

3. Panel of examiners for Evaluation of Ph.D:Ph.D Panel of examiners for Mrs.Vijaya was scrutinized and approved.

4. Ph.D. synopsis:The Ph.D. synopsis of 27 enrolled Research students in the department of microbiology and Biotechnology were reviewed and it was suggested that the synopsis be approved through circulation among BOS members.
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PROCEEDINGS OF THE MEETING OF B.O.S (PG)
MICROBIOLOGY AND BIOTECHNOLOGY.

The meeting of the B.O.S,(PG) in Microbiology and 
Biotechnology, was convened on 26th and 27th November 

2010 in the department of Microbiology and 
Biotechnology,

Bangalore University, Bangalore.

MEMBERS PRESENT: 
SIGNATURE:
Prof. G.R. Naik
Prof. S.Shishupala
Prof.S.K.Sarangi
Prof.K.Manjunath
Dr.D.ManjulaKumari
Dr.J.Savitha
Dr.K.J.TaraSaraswathi
Dr.C.Srinivas
Dr.K.M.Srinivasa Murthy
Prof.S.Chidananda Sharma
Chairman

At the outset the chairman welcomed the members and 
initiated the discussions on the following agenda.



I Semester
SI 
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.
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IA Total 
Marks

1 BTP 
101

Cell 
Biolog
y 

4 52 3 40 20 100

2 BTP 
102

Molec
ular 
Geneti
cs

4 52 3 40 20 100

3 BTP 
103

Gener
al 
Microb
iology

4 52 3 40 20 100

4 BTP 
104

Bioche
mistry

4 52 3 40 20 100

5 BTP 
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y 
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104 3 40 10 50

Total Marks 500
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munotec
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es, 
Enzymol
ogy and 
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ogy

2Prac
4Hrs each

104 3 40 10 50

6 BTP 
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Molecula
r biology 
and 
Bioinfor
matics

2Prac
4Hrs each

104 3 40 10 50

Total Marks 500



I semester
Theory

BTP 101: Cell Biology
Unit 1: Basic Characteristics of the Cell: 
Structure,organization and composition of prokaryotic 
and eukayoticcell.plasmamembranestructure and 
functions,membranemodels.,components of Blood & 
their functions (plasma,RBC,WBC,Platelets)Extracellular 
matrix(collagen,proteoglycans,fibronectin,lamins) 
8 hours

Unit 2:Membrane transport:Transport across 
memebrane –Passive 
diffusion,osmosis,activetransport,Ionchannels,A B C 
transporters,NA-and K+Pump,Ca2+ATPase pump,co-
transport,symport,antiport,endocytosis and 
exocytosis.membrane vesicular traffic.8 hours

Unit 3:CellSignalling: Cell to cell interactins,Cell 
adhesion-intergrins,selectins,cadherins.Cell Junction-
Tight and gap junctions 
,Desomosomes,plasmodesmata.General principles of 
cell signaling via G-protien coupled 
receptors,kinasereceptors,role of secondary 
messengers.                                                    8 hours

Unit 4: Cytoskeleton: Nature of Cytoskeleton ,Actin 
filaments,actin binding 
proteins,Intermediatefilaments,Microtubles,MAPs,Struct



ure and dfunctions of Cilia and Flagella.. 
8 hours

Unit 5: Cell cycle: Molecular events of cell division and 
cell cycle ,regulation of cell cycle events-Cyclins,Cyclin 
dependent kinases,inhibitors,Apoptosis,necrosis.
  
6 hours

Unit 6: Specialized Cells (Muscle &Nerve cells): Structure 
& functions of muscles (striated,nonstraited and 
cardiac).Molecular basis of muscle contraction structure 
of neuron,neroglia.Mechanism of nerve transmission – 
Resting and action potential, electrical and chemical 
transmission ,neurotransmitters and their receptors. 
8 hours

Unit 7: Antioxidant defence system and Senescence : 
Free radicals – ROS,RNS.effect of free radicals on 
Proteins,Lipids and Nucleic acids.Mechanism of 
antioxidant defence system-enzymatic and non 
enzymatic. Senescence-theories and concepts of aging. 
8 hours

Refrences:
1. Matthews, C.ACellular Physiology of Nerve and Muscle.4th 

edn.Blackwell publishers 2003.
2. Alberts,B.,Bray,D.,Lewis,J.,Raf,M.,Roberts,K.,Watson.J.D.M

olecular of the Cell.4th edition 1994



3. Cooper,G.M.Thecell:A Molecular approach,ASMpress,USA 
1997.

4. Darnell,H.,Lodish,H,.BaltimoreD.molecular cell 
biology,Scientific American Books Inc.NY 1990

5. Garrrett,R.H.,Gresham,.C.M  Molecular Aspects of cell 
biology ,International edition,saunders college Pub.1995.

6. Karp.,G.Cell and molecular biology concepts and 
experiments,Johnwiley and sons Inc.NY1996.

7. Lodish,H., BaltimoreD.,Berk,A.,Zipursky,B.L 
Mastsydaira,P.,Darnett,J.Molecular Cell Biology,Scientific 
American Books Inc.NY2004.

BTP 102:Molecular Genetics

Unit 1: Physical basis of heredity: Introduction,concepts and 
theoris of Mendelian genetics, chromosome theory of 
Inheritance,Nucleus,nucleolus and exta chromosomal inheritance.

Unit 2:Chromosomes and Genes: Structure and 
organization of eukayotic chromosomes super colied 
loops, domains,and scaffolds in 
eukayoticchromosome.difference between interphase 
chromatin and mitotic 
chromosomes,hetrochromatin,euchchromatin and 
telomeres. Nucleomes-Organization of DNA in the 
chromosome 



Unit 3: Genetic recombination: Mechanism of 
recombination,Holliday,whitehouse and 
raddingmodels,enzymesinvolved in homologus and site 
specific recombination. Breakage and reunion of DNA at 
specific sites.Synapsis of homologusduplexes,role of 
RecA in recombination .Topological manipulation of 
DNA

Unit 4:Bacterial Recombination- 
Transformation,Conjugation,transduction,plasmids and 
episomes-application of genome mappinf of E.coli.

Unit 5: Mutation:Molecular basis of spontaneous and 
induced mutations and their role in 
evolution.AdaptiveMuatation –Ames 
test.Chloroplastamutayions in 
Chlamydomonas,varigation in 
Mirablis,Mitchondrialmutatuions in the yeast and 
Neurospora.Mutation studies in Drosphiliaaand human 
disorders caused by mutations in Mitochondrial 
genomes.

Unit 6: Sex determination and dosage compensation: Sex 
Sex determination inDrosphilia&mammals.Secondary 
sex determination mammals.dosage compensation in 
Drosphilia& mammals.

Unit 7: Population Genetics:Genepools,allele 
frequencies,migration,Selection,geneticdrift,inbreeding,
dominanace and heterosis,proteinpolymorphism,DNA 



sequence 
polymorphism,geneticdivergence,speculation,molecular 
basis of evolution in homosapiens.

Sullia S. B &Shantharam S. (198) General Microbiology 
Oxford, & IBH Publishing
Co Pvt
2. Bisen P.S (1994) Frontiers in Microbial Technolgoy, 1st 
Edition, CBS Publshers.
3. Glazer A.N. &NIkaido. H (1995) Microbial 
Bitechnology, W.H. Freeman & Co.
4. Prescott & Dum (1987) Industrial Microbiology 4th 
Edition, CBS Publishers &
Distrbutiors,
5. Prescott & Dum (2002) Industrial Micrbiology, 
Agrabios (India) Publishers
6. Creueger W. &Crueger A. (2000) A Text of Industrial 
Microbiology, 2nd Edition,
Panima Publishers corp.
7. Stanbury P.F, Whitaker H. Hall S.J. (19978) Principle of 
Fermentation Technology
Aditya Book Ltd.



BTP 103 Microbiology

1. Safety measures in microbiology laboratory      1 Unit
2. Cleaning and sterilization of glass ware
3. Study of instruments: Compound microscope, Auto 
cleave, Hot air oven, pH meter,
Laminar airflow and centrifuge.
2 Units
4. Staining Techniques Simples, Negative staining, Gram 
Staining, Endoscope staining and
tug staining.      4 Units
5. Medical preparation : Nutrient agar, MRBA and 
Nutrient broth.      2Units
6.Isolation of bacteria and fungi from soil, air, and water-
diction and pour plate methods.
     2 Units
7. Estimation of micro organisms-Total Count (harem 
hyetometer)     1 Units
8. Antibiotic sensitivity test-paper disc method     1 Units
9. Biochemical tests-starch hydrolysis, catalane & gelatin 
liquefaction.     1 Units
10. Study of Rhizaobium from root nodules of legumes. 
1 Units
Reference:   MICROBIOLOGY
1. Microbiology-Pelzer, Chan, Krieg Tata McGraw Hill 
Publications
2. Microbiology- Concepts and applications by Paul A. 
Ketchum Wiley Publications



3. Fundamentals of Microbiology –Furbisher, Saunders & 
Toppan Publications
4. Microbiology –Ronald M.Atns
5. Introductory Biotechnology-R.B Singh C.B.D India 
(1990)
6. Industrial Microbiology-Casual Wiley Eastern Ltd
7. Fundamentals of Bacteriology sale
8. Fontiers in Microbial technology-P.S. Bison, CBS 
Publishers.
9. Biotechnology, International Trends of perspectives A. 
T. Bull, G. HollM.D.Lilly
Oxford & T Publishers.
10. General Microbiology –C.B. Powar, H.F. Daginawala, 
Himalayan Publi

MOLECULAR BIOLOGY  

Unit 1. Molecular of Life – an introduction experimental 
proof of DNA and RNA as genetic
material. 3
hrs
Unit 2. Nucleic Acids
Structure and function of DNA and RNA
Watson and Crick model of DNA and other forms of DNA 
(A and Z)Functions of DNA and RNA including 
ribosome’s 7



hrs
Unit 3. DNA Replication
Prokaryotic and Eukaryotic-Enzymes and proteins 
involved in replication, Theta model and
Rolling circle model. 6
hrs
Unit 4, DNA Repair
Causes and mechanism –photo reactivation, excision 
repair, mismatch repair, SOS repair.
4hrs
Unit 5 Recombination in prokaryotes
Transformations, Conjugation and Transduction. 5
hrs
Unit 6, Structure to Prokaryotic and Eukaryotic gene-
genetic code, Properties and 

Genetic Engineering

1.  Restriction endonucleases, Modification methylases and other 
enzymes needed in genetic 
engineering
2.  Cloning vectors: Plasmids and plasmid vectors, Phages and 
Phage Vectors, phagemids, cosmids, 
artificial chromosome vectors ( YAC, BAC), Animal virus derived 
vectors - SV40 and retroviral 
vectors



3.  Molecular cloning: Recombinant DNA techniques, construction 
of genomic DNA and cDNA
libraries, screening of recombinants 
4.  Expression strategies for heterologous genes 
5.  DNA analysis: labeling of DNA and RNA probes. Southern and 
fluorescence in situ hybridization, 
DNA fingerprinting, chromosome walking 
6.  Techniques for gene expression: Northern and Western 
blotting, gel retardation technique, DNA 
footprinting, Primer extension, Sl mapping, Reporter assays 
7.  Sequencing of DNA, chemical synthesis of oligonucleotides; 
techniques of in vitro mutagenesis, 
Site-directed mutagenesis, gene replacement and gene targeting 
8.  Polymerase chain reaction and its applications 
9.  Use of transposons in genetic analysis: Transposon tagging 
and its use in identification and 
isolation of genes 
10.  Applications of genetic engineering: Transgenic animals, 
production of   recombinant 
pharmaceuticals, gene therapy, disease diagnosis 
11.  Biosafety regulation: Physical and Biological containment

BTP 104

Biochemistry

UnitI: BASIC CHEMISTRY 
10L 
Acid, Base and Buffers, Law of Mass action, Ionic product of 
water, pH, Bronsted acids, 



ionisation of weak acids, weak base; Henderson-Hasselbatch 
equation, titration curves of 
amino acids, polyprotic acids; Physiological buffers, problems.   

Unit II : Basic organic Chemistry                                10 L 
Definition and place of biochemistry in Natural Sciences, 
relevance to Biotechnology.
The origin of life, unique properties odcarbon,chemical evolution. 
The rise of living 
system, properties of water, its structure and interaction, physical 
properties of ice,water
as a solvent and proton mobility. 
Unit III: Carbohydrates 
10L 
Carbohydrates – structure and properties  :Monosaccharides, 
isomerization of 
monosaccharides, cyclic structure of  monosaccharides, different 
types of 
monosaccharides, compounds derived from monosaccharides, 
nomenclature of 
monosaccharides and chemical properties; Disaccharides, 
Trisaccharides, 
Oligosaccharides and Polysaccharides, structure of glycan and its 
importance. 
Unit IV: Thermodynamics: 
10L 
Notions of thermodynamics, Law of thermodynamics, Gibb’s free 
energy, applications to 
reactions in living organisms; Importance of ATP and other 
compounds of high energy 
potential; formation of ATP in respiratory chain, redox potential, 
electron carriers, 



spontaneity and disorder, entropy, measurment of entropy; 
equilibrium constant and
coupled reaction, problems

MOLECULAR BIOLOGY

Unit  1
Structure of DNA and its physico-chemical properties.
Prokaryotic and eukaryotic DNA replication- DNA 
polymerases and proteins involved in DNA 
synthesis and their specific roles. Structure and properties of 
RNA polymerases in prokaryotes 
and eukaryotes. General and specific transcription factors, 
Mechanism of transcription and post 
transcriptional modifications of RNAs, RNA editing.
Unit 2
Features of genetic code, amino-acyl synthases and 
charging of t-RNA, prokaryotic and 
eukaryotic translation, regulation of translation. Synthesis of 
secretary and membrane proteins, 
import into nucleus, mitochondria, chloroplast and 
peroxisomes.
Unit 3
Regulation of gene expression: prokaryotic gene expression 
with reference to inducible and 
repressible operons. Concept of eukaryotic gene regulation. 
Genetic basis of pattern formation in 
Drosophila, homeotic loci.
DNA and RNA tumourviruse; oncogenes, tumour suppressor 
genes and their mechanism of 



action. Antisense RNA and RNA interference. Applications of 
antisense and ribozyme 
technologies
Unit 4
Importance of genome projects, human genome project, 
Sequence component of eukaryotic 
genome, satellite, microsatellite and minisatellite DNA; 
physical mapping by building clone 
contigs, genomic libraries, YAC, BAC libraries. General 
organization of human genome. An 
overview of gene expression in human cells, genetic 
markers, principles and strategies in 
identifying disease genes, application of sequence 
information for identification of def defective 
genes
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