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	BIOCHEMISTRY
	
	
	
	

	
	TRIMESTER-WISE
	DISTRIBUTION
	OF
	COURSES
	
	

	
	I Trimester
	
	
	
	

	
	
	
	
	
	L
	P

	BIO 100
	BASIC  BIOCHEMISTRY
	
	
	
	4
	1

	BIO 101
	NUTRITIONAL  BIOCHEMISTRY
	
	
	3
	1

	BIO  200/
	
	
	
	
	
	

	MBB 200
	NUCLEIC  ACIDS
	
	
	
	2
	2

	BIO  202/
	
	
	
	
	
	

	MBB 202
	GENETIC  ENGINEERING-PRINCIPLES  AND  METHODS
	3
	2

	BIO 299
	SEMINAR
	
	
	
	1
	0

	
	II Trimester
	
	
	
	

	BIO 103
	PLANT  BIOCHEMISTRY
	
	
	
	3
	1

	BIO  201/
	
	
	
	
	
	

	MBB 201
	PROTEIN  BIOSYNTHESIS
	
	
	
	3
	1

	BIO 205
	INTERMEDIARY  METABOLISM
	
	
	3
	0

	BIO 206
	BIOCHEMISTRY  OF  BIOTIC  AND  ABIOTIC  STRESSES
	3
	0

	BIO 207
	INORGANIC  NITROGEN  METABOLISM
	
	
	3
	1

	BIO 299
	SEMINAR
	
	
	
	1
	0

	
	
	III  Trimester
	
	
	
	

	BIO 104
	TECHNIQUES  IN  BIOCHEMISTRY
	
	
	2
	2

	BIO  203/
	
	
	
	
	
	

	MBB 203
	GENE  REGULATION
	
	
	
	3
	0

	BIO  204/
	
	
	
	
	
	

	MBB 204
	ENZYMOLOGY
	
	
	
	3
	1

	BIO 208
	INTRODUCTION  TO  BIOMEMBRANE
	
	
	3
	0

	BIO 299
	SEMINAR
	
	
	
	1
	0


Core Courses
For M.Sc. Within the discipline: BIO 100, BIO 101, BIO 103, BIO 104, BIO 205 and BIO 207
Biochemistry
Major Fields:
Biochemistry
Nutrition
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
	BIO 100: BASIC BIOCHEMISTRY
	(4L+1P) I

	Scope  and  importance
	of
	Biochemistry;


Chemical  foundation  of  Biochemistry;  Water;  Buffers; Cell organelles. Chemistry  and   physico-  chemical properties of amino acids; proteins; lipids;  carbohydrates  and  nucleic  acids. Concept of free  energy in biological reactions, chemical  equilibrium  and energy production in the cell. Enzymes and  coenzymes; Hormones; Basic concepts of fat and  carbohydrate  metabolism;  DNA  replication;  transcription and translation.
BIO  101:      NUTRITIONAL  BIOCHEMISTRY
(3L+1P)  I
Fundamentals of human nutrition; concept of  balance  diet;  calorific  value  of  foods,  energy  requirement, expenditure and basal metabolic rate;  Biochemical  composition  and  utilization  of  carbohydrates,  proteins  and  fats;  Dietary  requirements of carbohydrates proteins and fats;  Nutritional significance of dietary minerals;  Biochemical  function  and  specific  deficiency



diseases associated with vitamins; Protein –energy  malnutrition; Antinutritional factors; Role of diet  and nutrition in the prevention and treatment of  diseases.  Antioxidants; Food allergy; Biochemical  changes during processing and storage of food  grains, fruits and vegetables; Food additives and  Contaminants.
BIO  103:    PLANT  BIOCHEMISTRY  (3L+IP)    II
Plant cell organelles; Photosynthesis in higher  plants and bacteria.   Chemistry of light energy  utilization;  Plant pigments; Light and dark reactions,  C3/C4 pathway and crassulacean acid metabolism.  Regulation   of   Rubisco   in   crop   plants.  Photophosphorylation  and  photorespiration;  Biosynthesis  of  membrane  and  storage  lipids;  Protein folding, stability, degradation and their post-  translational modifications; Role of oligosaccharides  and  polysaccharides  in  cellular  metabolism;  Biosynthesis and degradation of nucleic acids.  Phenolics and isoprenoid metabolism.  Metabolism
of  cyanogenic  glycosides  and  glucosinolates;  Alkaloids; Plant hormones;  Storage proteins.
BIO 104:   TECHNIQUES IN BIOCHEMISTRY
(2L+2P)   III
Preparation and purification of cell organelles;  Assay of enzymes; Amino acid and nitrogen analysis;  Spectrophotometry; Spectroflurometry and mass  spectrometry; Chromatographic techniques; TLC,  ion-exchange, gel filtration, affinity, GLC and HPLC.  Electrophoretic techniques – PAGE, SDS-PAGE,  Isoelectric focusing and agarose gel electrophoresis.  Ultracentrifugation.  Use of radioisotopes in  biology.  Immunochemical techniques. PCR.
BIO  200/MBB  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.
	BIO
	201/MBB
	201:
	PROTEIN

	BIOSYNTHESIS
	
	(3L+1P)  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.
	BIO
	202/MBB
	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.
BIO  203/MBB  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.
BIO  204/MBB  204:     ENZYMOLOGY  (3L+1P)   III
Enzymes,  structure  and  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.
BIO  205:      INTERMEDIARY  METABOLISM  (3L)  II
Intermediary metabolism of carbohydrates and  its regulation; Bioenergetics; Electron transfer and  oxidative phosphorylation; Mechanism of oxidative  phosphorylation.  Lipid metabolism - degradation  and biosynthesis of fatty acids, sterol biosynthesis,  metabolic regulation.  Amino acid metabolism-  general reactions, degradation and biosynthesis of  amino acids.  Sulphur metabolism. Metabolism of  nucleic acids - degradation and biosynthesis of  purines and pyrimidines.   Metabolic pathway  engineering.
	BIO 206:
	BIOCHEMISTRY OF BIOTIC AND

	ABIOTIC  STRESSES
	(3L) II


Plant  -  pathogen  interaction  and  disease  development; Changes in metabolism, cell wall  composition and vascular transport in diseased  plants;  Molecular  mechanisms  of  fungal  and
bacterial    infections  in  plants;  Plant  defence  responses, antimicrobial and antifungal molecules;  Discovery and classification of viruses; Genome  organization and physico-chemical properties of  viruses; Multiplication stratetgies of viruses; Plant  viruses; Host-virus interactions; Pathogen derived  resistance; Hypersensitive response; Systemic and  acquired  resistance;  Viriods;  Antipathogenic  principles; Biochemical basis of water, salt and  temperature stresses; Role of heavy metals, air and  water pollutants; Interaction between biotic and  abiotic stresses; Molecular strategies for imparting  tolerance against biotic and abiotic stresses.
	BIO  207:
	INORGANIC
	NITROGEN

	METABOLISM
	(3L+1P)   II


Biochemistry of nitrogen cycle.   Biological  nitrogen fixation; Structure, function and regulation  of nitrogenase;  Structure, function and regulation  of nif genes in Klebsiella pneumoniae; Biochemical  basis  of  legume-Rhizobium  symbiosis;  Genes  involved  in  symbiosis.    Different  types  of  hydrogenases and role of uptake hydrogenase in N2-



fixation; Chemoautotrophy in rhizobia. Biochemistry  of ferredoxin and other non-haem iron proteins.  Biochemistry of nitrate assimilation and mechanism  of its regulation; GS/GOGAT and GDH pathways;  Ureides  and  amides  as  nitrogen  transport   compounds.  Biochemistry of denitrification process  and phosphorylation in denitrifying bacteria.  Path  of carbon assimilation in nitrifying bacteria.
	BIO
	208:
	INTRODUCTION
	TO

	BIOMEMBRANE
	(3L)  III


Biomembranes, chemical, physico-chemical and  structural aspects; Different models, animal, plant  and bacterial membranes; Membranes of cellular  organelles. Transport across membranes and energy  transduction;   Proton pumps-ATP-driven, light  driven, electron driven. Role of membranes in  synthesis and oxidative phosphorylation;  Signal  transduction.  Structure and function of membrane  lipids; Positional and fatty acid specificity of lipolytic  enzymes.
BIO 299:     SEMINAR
(1L)  I/II/III
