[image: image1.jpg]



15
	
	MOLECULAR
	BIOLOGY
	AND
	BIOTECHNOLOGY
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	
	I Trimester
	
	
	

	
	
	
	
	
	L
	P

	MBB 100
	MOLECULAR  GENETICS  OF  PROKARYOTES
	3
	2

	MBB102/
	
	
	
	
	
	

	GEN  102
	MOLECULAR  MARKERS  AND  THEIR  APPLICATIONS
	3
	2

	MBB 107
	PLANT  MOLECULAR  BIOLOGY
	
	
	3
	0

	MBB 108
	PLANT  TISSUE  CULTURE
	
	
	2
	2

	MBB 109
	PLANT  CELL  BIOLOGY
	
	
	3
	0

	MBB 200/
	
	
	
	
	
	

	BIO 200
	NUCLEIC  ACIDS
	
	
	
	2
	2

	MBB 202/
	
	
	
	
	
	

	BIO 202
	GENETIC  ENGINEERING  –  PRINCIPLES  AND  METHODS
	3
	2

	MBB 299
	SEMINAR
	
	
	
	1
	0

	
	
	II  Trimester
	
	
	

	MBB 101
	MOLECULAR  GENETICS  OF  EUKARYOTES
	3
	0

	MBB 105
	MOLECULAR  GENETICS  OF  PLASMIDS  AND
	3
	1

	
	BACTERIOPHAGES
	
	
	
	

	MBB 201/
	
	
	
	
	
	

	BIO 201
	PROTEIN  BIO-SYNTHESIS
	
	
	3
	2

	MBB 205
	PLANT  GENETIC  ENGINEERING
	
	2
	2

	MBB 207
	IMMUNOLOGY  AND  IMMUNO-DIAGNOSTICS
	3
	1

	MBB 208
	PLANT  GENOMICS
	
	
	2
	2

	MBB 299
	SEMINAR
	
	
	
	1
	0

	
	
	III  Trimester
	
	
	

	MBB 203/
	
	
	
	
	
	

	BIO 203
	GENE  REGULATION
	
	
	3
	0


	MBB 204/
	
	
	

	BIO 204
	ENZYMOLOGY
	3
	1

	MBB 206
	MOLECULAR  BIOLOGY  OF  PHOTOSYNTHESIS  AND
	3
	0

	
	NITROGEN  METABOLISM
	
	

	MBB 209/
	
	
	

	SI 202
	BIOINFORMATICS
	2
	1

	MBB 210
	INDUSTRIAL  BIOTECHNOLOGY
	3
	0

	MBB 299
	SEMINAR
	1
	0


Core Courses :
For M.Sc.: Within the discipline: MBB 100, MBB 101, MBB 108, MBB 202 and MBB 203
Molecular  Biology  and  Biotechnology
Major Field :
Molecular Biology and Biotechnology
Minor Fields :      Ph.D. student shall take two minors (9 credits of course work
in each) from any of the other fields outside his/her own.
M.Sc. student shall take one minor (9 credits of course
work) from any of the other fields outside his/her own.
DESCRIPTION  OF  COURSES
	MBB  100:
	MOLECULAR  GENETICS  OF

	PROKARYOTES
	(3L + 2P) I


Prokayotes  as  genetic  system;  Prokrayotic  chromosomes and plasmids; Genome organization;  Methods  of  genetic  analysis;  Methods  of  gene  transfer:  transformation,  conjugation  and  transduction;  chromosome  mapping  and  fine  structure analysis of rII locus; Genetic code; Operon  concept: positive and negative control of bacterial  gene expression; DNA replication, mutagenesis and  repair  mechanisms;  Mechanism  of  genetic  recombination.
	MBB  101:
	MOLECULAR  GENETICS  OF

	EUKARYOTES
	(3L)
	II


Eukaryotes  as  genetic  system;  Sources  of  variation; Methods of genetic analysis; Conventional  and modern methods of gene identification and  isolation; Conventional and molecular mapping of  chromosome; Eukaryotic genome organization, C-



value, Cot value, chromatin structure, chromosome  replication; Artificial chromosomes; Structure and  organization of eukaryotic class I, II and III genes;  rRNA gene, histone gene and immunoglobin gene;  Transcription and post- transcriptional controls;  Translation and post-translational modification.
MBB   102/GEN   102:          MOLECULAR  MARKERS  AND  THEIR  APPLICATIONS
(3L + 2P) I
Principle  of  inheritance;  Qualitative  &  quantitative   traits;   Genetic   markers:  morphological,  biochemical  and  molecular;  Protein and enzymes as markers; Various types  of DNA markers and basis of polymorphism;  Hybridization based markers; PCR based DNA  markers; Development of molecular markers;  DNA fingerprinting in plant variety identification;  Genetic  diversity  analysis;  Germplasm  characterization  using  molecular  markers;
Construction  of  genetic  maps  of  plants:  development of mapping populations, choice of  marker system; Molecular mapping of simple and  complex  trait  loci;  Marker-assisted  selection;  Physical mapping and map-based cloning of genes.
MBB  105:      MOLECULAR  GENETICS  OF  PLASMIDS  AND  BACTERIOPHAGES
(3L+1P) II
Plasmids and Episomes : structure, size and gene  organization; Plasmid replication, copy number and  incompatibility; Conjugative mobilization genes of  plasmids.  Plasmid  transfer  and  functioning  of  insertion  and  transposon  elements;  Genome  organization of single stranded RNA, DNA and  double stranded DNA phages; Genetic control of  phage-host interaction, lysis, lysogeny, immunity and  phage  variation;  Genetic  control  of  phage  morphogenesis.
MBB  107:     PLANT  MOLECULAR  BIOLOGY  (3L)  I
Plants  as  genetic  system;  Mutants  in  characterization of molecular processes; Structure,  organization  and  regulation  of  nuclear,  mitochondrial  nuclear,  mitochondrial  and  chloroplast genomes; Tissue-specific expression of  genes; Genes responding to hormones, light, abiotic  and  biotic  stresses;  Plant-microbe  interaction;  Interaction  between  nucleus,  chloroplast  and  mitochondria;  Molecular  genetics  of  plant  development; Emerging concepts in plant biology.
MBB  108:       PLANT  TISSUE  CULTURE  (2L + 2P) I
Cellular basis of life; Growth and differentiation  of plants; Totipotency; Growth and morphogenesis  in culture; Application of tissue culture for crop  improvement,  protoplast  culture  and  somatic  hybridization;  Cryopreservation;  Secondary  metabolites.
MBB 109:     PLANT CELL BIOLOGY       (3L) I
General structure and constituents of plants



cells; Similarities and distinctions between plant and  animal cells; Cell wall, cell membrane, cell surface  related functions; Signal transduction mechanisms;   Structure  and  function  of  major  organelles:,  chloroplast, mitochondria, ribosomes in relation to  cell growth and division; Endoplasmic reticulum;  Nuclear envelope; Microbodies; Golgi apparatus;  Vacuoles; Cyto-skeletal elements; Water and ion  transport; Trafficking of biomolecules; Cell division  and regulation of cell cycle.
MBB 200 / BIO 200:      NUCLEIC ACIDS  (2L + 2P) I
History  of  nucleic  acids,  DNA  as  genetic  material, Chemistry of nucleic acids; Chromatin  structure and function; Structure and conformation  of  DNA  and  RNAs;  DNA  topoisomerases;  Nucleases, endonucleases and related enzymes;  DNA sequencing; Biosynthesis of nitrogenous bases,  nucleotides and their regulation.
	MBB    201    /    BIO    201:
	PROTEIN

	BIOSYNTHESIS
	(3L + 2P) II


Genetic code; Structure, function of mRNA and  tRNA;  Ribosome  structure  and  function;  Organization  and  regulation  of  mRNA,  tRNA,  rRNA genes and ribosomal proteins; Aminoacyl  tRNA  synthetases;  Mechanistic  of  protein  biosynthesis in prokaryotes and eukaryotes; Protein  synthesis inhibitors; Post-translational modifications  and their significance; Protein trafficking.
	MBB    202/BIO
	202:
	GENETIC

	ENGINEERING–PRINCIPLES
	AND

	METHODS
	
	(3L+2P)    I


Introduction and historical perspectives, DNA  cloning strategies, Characteristics of vectors, DNA  sequencing  and  analysis;  Restriction  enzymes;  Methods  of  gene  isolation:  construction  and  screening of genomic and cDNA libraries, PCR; Site  directed mutagenesis; Plant transformation and
analysis;  Methods  of  gene  silencing;  Potential  application of genetic engineering in agriculture.
MBB  203  /  BIO  203:   GENE  REGULATION  (3L) III
Prokaryotic genome organization and gene  clustering, operon concept, positive and negative  regulation of gene expression; Eukaryotic gene  regulation:  fundamentals  and  complexity,  transcriptional  and  post-transcriptional  gene  regulation; RNA editing; RNA-interference; Signal  transduction  and  gene  regulation  in  plant  development and stress responses.
MBB  204/BIO  204:      ENZYMOLOGY
(3L + 1P) III
Enzymes:    structure,    conformation,   classification,  assay,  isolation,  purification  and  characterization; Specificity, mechanism of action,  steady state and pre-steady state kinetics, active site  mapping, regulation of enzyme activity, immobilized  enzymes and their application; Enzyme engineering.
	MBB
	205:
	PLANT
	GENETIC

	ENGINEERING
	
	(2L + 2P) III


Methods of plant breeding in relation to the  reproductive system; Comparison of stratgies of  crop improvement; Methods of gene transfer and  expression  of  cloned  DNA  into  plant  cells;  Molecular and genetic analysis of transgenic plants;
Transgenic plants in basic and applied plant biology;
Application of genetic engineering (case studies);  Biosafety concerns and regulation of transgenics;  IPR issues; Future prospects.
	MBB  206:
	MOLECULAR  BIOLOGY  OF

	PHOTOSYNTHESIS
	AND
	NITROGEN

	METABOLISM
	
	(3L) III


Chloroplast genome, structure and function;  Genes involved in Photosyntehsis; Nuclear genes  controlling  chloroplast  development;  Genes   involved  in  nitrogen  metabolism;  Molecular



mechanisms of nitrogen fixation, genetics of nif  genes, nodulin genes, nodule development; Crop  improvement by manipulating photosynthetic and  nitrogen metabolism genes.
	MBB    207:
	IMMUNOLOGY    AND

	IMMUNODIAGNOSTICS
	(3L+1P) II


Historical developments, Innate (non-specific)  immunity – internal and external physical & chemical  barriers, Non-innate (specific immunity), cells and  organs of immune systems, functions of humoral  and cell mediated immune responses; Antigens –  microbial  and  non-microbial,  Production  of  polyclonal antibodies, Hybridoma and monoclonal  antibody principle & practices, Antigen – antibody  interactions,  Humoral  immune  response  –  generation,   regulation   and   tolerance,  Immunoglobulines and structure, Organization and  expression of immunoglobulin genes, B cell and T  cell receptors, MHC and  complement, Vaccines,  Vaccines  production  in  plants;  Immunological  techniques in molecular biology – conventional  serological  techniques,  ELISA  and  variants,  immunosorbent electron microscopy and other  techniques.
MBB  208  :    PLANT  GENOMICS
(2L + 2P)  II
Structural Genomics; Classical ways of genome  analysis, large fragment genomic libraries, physical  mapping of genomes, genome sequencing, sequence  assembly and annotation; Comparative genomics;  Functional genomics; DNA chips and their use in  transcriptome analysis; Protein profiling, proteome  analysis; Mutants and their use in functional genomic  studies; Functional validation of putative genes in  transgenics; Application of genomics.
	MBB 209 / SI 202:
	BIOINFORMATICS
	

	
	
	
	(2L + 1P)
	III

	Introduction  to
	the
	basic
	principles
	of


structure/function analysis of biological molecules;
Computer basics and biostatistics, different types  and classification of genome databases (e.g. HTGS,  DNA, Protein, EST, STS, SNPs, Unigenes, etc.);  DNA sequence retrieval system, various DNA and  protein sequence file formats, Basic concepts of  similarity searching and sequence alignments, pair  wise  and  multiple  sequence  alignments,  DNA  sequence analysis, different gene prediction models  and gene annotation tools, Protein sequence analysis  and  structure  prediction,  comparative  genome  analysis, phylogenetic analysis, gene expression  analysis tools, applications of Perl and Bioperl in  bioinformatics.



MBB  210/MB  210:  INDUSTRIAL  BIO-  TECHNOLOGY                                       (3L) III
Products of biotechnology and their living  resources, organic acids, amino acids, peptides and  proteins,  enzymes,  steroids  and  hormones,  carbohydrates  and  glycocides,  antibiotics,  vaccines; Fermentational processes; Bioreactors;  Enzyme-engineering, applications in human and  animal  food  production,  biomass,  alcohols,  mushroom; cheese and other dietary products,  baked products; Mircobial degradation of waste  products; Agricultural and live stock production;  Mineral recovery.
MBB 299:      SEMINAR
(1L) I/II/III
