MASTER OF SCIENCE
IN
BIOBIO-CHEMISTRY
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BICM 501 BASIC BIOCHEMISTRY

Credit hrs. 3+1

UNIT I
Scope and importance of biochemistry in agriculture; Fundamental principles governing life;
structure of water; acid base concept and buffers; pH; hydrogen bonding; hydrophobic,
electrostatic and Van der Waals forces; General introduction to physical techniques for
determination of structure of biopolymers.
UNIT II
Classification, structure and function of carbohydrates, lipids and biomembranes, amino acids,
proteins, and nucleic acids.
UNIT III
Structure and biological functions of vitamins, enzymes classification and mechanism of action;
regulation, factors affecting enzyme action. Hormones animal plants and insects, Fundamentals
of thermodynamic principles applicable to biological processes, Bioenergetics.
UNIT IV
Metabolism of carbohydrates, photosynthesis and respiration, oxidative phosphorylation, lipids,
proteins and nucleic acids. DNA replication, transcription and translation; recombinant DNA
technology
Practical
Preparation of standard and buffer solutions, Extraction and estimation of sugars, Amino acids,
Estimation of Proteins by Lowry’s method, Estimation of DNA and RNA by diphenylamine and
orcinol methods Estimation of Ascorbic acid, Separation of biomolecules by TLC and Paper
chromatography.

BICM 502 INTERMEDIARY METABOLISM

Credit hr 3+0

UNIT I
The living cell a unique chemical system, introduction to metabolism, methods of studying
metabolism, transport mechanism, bioenergetics, biological oxidation, signal transduction. 32
UNIT II
Catabolic and anabolic pathways of carbohydrates, lipids, regulation and their metabolic
disorders. Energy transduction and oxidative phosphorylation.
UNIT III
General reactions of amino acid metabolism, degradative and biosynthetic pathways of amino
acids and their metabolic disorders. Sulphur metabolism, Metabolic engineering concepts.
UNIT IV
Compartmentation of metabolic pathways, metabolic profiles of major organs and regulation of
metabolic pathways.
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BICM 503 ENZYMOLOGY

Credit hr 2+1

UNIT I
Introduction and historic perspective, enzyme nomenclature and classification, enzyme
compartmentalization in cell organelles, isolation and purification of enzymes, measurement of
enzyme activity. ribozymes, isozymes, abzymes,
UNIT II
Enzyme structure, enzyme specificity, active site, active site mapping, mechanism of enzyme
catalysis. cofactors, coenzymes- their structure and role.
UNIT III
Enzyme kinetics, enzyme inhibition and activation, multienyzme complexes, allosteric enzymes
and their kinetics, regulation of enzyme activity.
UNIT IV
Isolation and purification of enzymes, applications of enzymes in chemical and food industry,
enzyme immobilization, biosensors and clinical applications of enzymes.
Practical
Enzyme assay by taking any model enzyme like alpha-amylase or acid phosphatase, isolation
and purification of any model enzyme like alpha amylase or acid phosphatase , study of the
effect of enzyme and substrate concentrations and determination of Km and Vmax,
determination of pH and temperature optima and effect of various inhibitors, determination of
the pH and temperature stability of enzyme.

BICM 504 TECHNIQUES IN BIOCHEMISTRY

Credit no. 1+2

UNIT I
Chromatographic and electrophoretic methods of separation, Principles and applications of
Paper, Thin layer & HPTLC, Gas, Gas-liquid, Liquid chromatography, HPLC and FPLC; Paper
and gel electrophoresis, Different variants of polyacrylamide gel electrophoresis (PAGE) like
native and SDS-PAGE, 2D-PAGE, capillary electrophoresis.
UNIT II
Spectrophotometry: Principles and applications UV-Visible, Fluorescence, IR and FTIR, Raman,
NMR and FTNMR, ESR and X-Ray spectroscopy.
UNIT III
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Hydrodynamic methods of separation of biomolecules such as viscosity and sedimentation- their
principles, variants and applications.
UNIT IV
Tracer techniques in biology: Concept of radioactivity, radioactivity counting methods with
principles of different types of counters, concept of α, β and γ emitters, scintillation counters, γray spectrometers, autoradiography, applications of radioactive tracers in biology, principles
and applications of phosphor imager.

Practical
Determination of absorption maxima of some important chemicals from their absorption spectra,
estimation of biomolecules using spectrophotometer, Separation of carbohydrates and amino
acids by paper chromatography, Separation of lipids by thin layer and column chromatography,
Separation of proteins by ion exchange and gel filtration chromatography, Electrophoretic
techniques to separate proteins and nucleic acids ,Centrifugation- Cell fractionation, Application
of GLC, 35 HPLC, FPLC in separation of biomolecules, Use of radioisotopes in metabolic
studies.

BICM 505 MOLECULAR BIOLOGY

Credit hr 2+1

UNIT I
Historical development of molecular biology, nucleic acids as genetic material, chemistry and
structure of DNA and RNA, Genome organization in prokaryotes and eukaryotes, chromatin
structure and function.
UNIT II
DNA replication, DNA polymerases, topoisomerases, DNA ligase, reverse transcriptase,
repetitive and non-repetitive DNA, satellite DNA; transcription process, RNA editing, RNA
processing.
UNIT III
Ribosomes structure and function, organization of ribosomal proteins and RNA genes, genetic
code, aminoacyl tRNA synthases’ inhibitors of replication, transcription and translation;
translation and Post translational modification; nucleases and restriction enzymes, regulation of
gene expression in prokaryotes and eukaryotes, molecular mechanism of mutation.
UNIT IV
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DNA sequencing, recombinant DNA technology, vectors, isolation of genes, recombinants
vector, selection of recombinants, PCR; genera features of replication, transcription, site directed
mutagenesis and translation in eukaryotes.
Practical
Isolation and purification of DNA and RNA from different sources, check of purity of isolated
DNA and RNA, restriction fragmentation and separation of oligos by agarose electrophoresis,
RAPD analysis of DNA, cDNA synthesis using PCR, Southern and Northern blotting
experiments

BICM 506 PLANT BIOCHEMISTRY

Credit hr 3+0

UNIT I
Scope and importance of biochemistry in Agriculture, Plant cell organelles and their separation,
structure and function of cell organelle. Photosynthetic pigments in relation to their functions,
photosynthesis, C3, C4 and CAM pathways, photorespiration.
UNIT II
Sucrose-starch interconversion, biosynthesis of structural carbohydrates, storage proteins and
lipids. Biochemistry of nitrogen fixation and nitrate assimilation, sulphate reduction and
incorporation of sulphur in to amino acids.
UNIT III
Biochemistry of seed germination and development, Biochemistry of fruit ripening,
phytohormones and their mode of action, signal transduction.
UNIT IV
Biochemistry and significance of secondary metabolites-cyanogenic glycosides, glucosinolates,
phenolic compounds, terpenoids, alkaloids, plant defense system.

BICM 508 FOOD AND NUTRITIONAL BIOCHEMISTRY Credit hr 2+1
.
UNIT I
Fundamentals of human nutrition, concept of balanced diet, biochemical composition, energy
and food value of various food grains (including cereals, pulses, oilseeds), fruits and vegetables.
Physico-chemical,
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functional and nutritional characteristics of carbohydrates, proteins and fats and their interactions
(emulsions, gelation, browning etc.).
UNIT II
Biochemical and nutritional aspects of vitamins, minerals Nutraceuticals, antinutritional factors,
biochemistry of post harvest storage.
UNIT III
Effect of cooking, processing and preservation of different food products on nutrients, biochemical
aspects of food spoilage, role of lipase and lipoxygenase, oxidative rancidity and antioxidants.
UNIT IV
Enzymes in food industry, food additives (coloring agents, preservatives etc.), biogenesis of food
flavours and aroma, nutritional quality of plant, dairy, poultry and marine products.
Practical
Estimation of starch, lipid/oil, phenols in plant tissue/sample, Estimation of carotenoids,
Estimation of Trypsin and chymotrypsin inhibitor activities in 38 seeds, Estimation of Vitamin C
in fruits, Reducing & non reducing sugar in fruits, Estimation of protein contents, Estimation of
dietary fibre, Determination of limiting amino acids, Estimation of Phytate/Oxalate.
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DOCTOR OF PHILOSOPHY
IN

BIOCHEMISTRY
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BICM- 601 ADVANCED ENZYMOLOGY

Credit hr 2+0

UNIT I
Theory of enzymatic catalysis, specificity, concept of active site and enzyme substrate complex,
active site mapping, acid-base and covalent catalysis, factors associated with catalytic efficiency,
proximity an orientation, distortion and strain, induced fit hypothesis, Mechanism of
enzyme reactions.

UNIT II
Effect of different factors affecting enzyme activity, transition state theory, Arrhenius equation,
Determination of energy of activation, kinetics of pH and temperature and determination of pKa
and ∆H of active site amino
acids.
UNIT III
Kinetics of bi-substrate reactions, mechanism determination by radioisotope exchange, kinetics
of mixed inhibitions, substrate and product inhibition.
UNIT IV
Role of enzymes in regulation of metabolism, allosteric enzymes and their kinetics, enzyme
engineering, bifunctional enzymes, enzyme engineering,

BICM- 602 ADVANCED MOLECULAR BIOLOGY Credit hr 3+0
UNIT I
Organization of prokaryotic genome, nuclear and organelle genes, concept of genome mapping,
molecular evolution, cell development and differentiation.
UNIT II
Prokaryotic and eukaryotic gene regulation, RNA editing, molecular biology of viruses.40
UNIT III
Methods of gene isolation and transfer in plants and animals, molecular basis of male sterility,
Application of genetic engineering in different fields.
UNIT IV
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Site directed mutagenesis, gene targeting and gene therapy, bioethics and biosafety guidelines
and IPR in recombinant DNA research.

BICM- 603 BIOCHEMISTRY OF BIOTIC AND ABIOTIC STRESSES
Credit hr 3+0
UNIT I
Plant-pathogen interaction and disease development; molecular mechanisms of fungal and
bacterial infection in plants; changes in metabolism, cell wall composition and vascular transport
in diseased plants.
UNIT II
Plant defence response, antimicrobial molecules; genes for resistance, hypersensitive response
and cell death; systemic and acquired resistance.
UNIT III
Plant viruses, host-virus interactions, disease induction, virus movement, and host range
determination; viriods, pathogen-derived resistance.
UNIT IV
Biochemical basis of abiotic stresses namely osmotic (drought, salinity), temperature, heavy
metals, air and water pollutants, synthesis and functions of proline and glycine betaine in stress
tolerance interaction between biotic and abiotic stresses; stress adaptation.
UNIT V
Reactive oxygen species and biotic and abiotic stress, antioxidants, enzymes defense system.
Role of calcium, nitric oxide and salicylic acid in plant development. Molecular strategies for
imparting tolerance against biotic and abiotic stress.

BICM- 604

CURRENT TOPICS IN BIOCHEMISTRY

Credit hr 1+0

UNIT I
Advanced topics related to Nutrition and metabolism.
UNIT II
Advanced topics related to Enzymology and industrial biochemistry.
UNIT III
Advanced topics related to molecular biochemistry and immunology.
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UNIT IV
Advanced topics related to metabolic engineering and bioprospecting.

BICM 605 GENOMICS, PROTEOMICS AND METABOLOMICS
Credit hr 3+0
UNIT I
Protein and nucleic acid sequencing: Various methods of sequencing including automated
sequencing and microarrays, whole genome sequence analysis.
UNIT II
Comparative genomics, functional genomics, transcriptomics, gene identification, gene
annotation, pair-wise and multiple alignments, application of genomics, Quantitative PCR,
SAGE, MPSS, microarray.
UNIT III
Proteome technology- 2D-PAGE, MSMS, MALDI-TOF, protein microarray, comparative
proteomics and structural proteomics.
UNIT IV
Metabolic pathway engineering, vitamin A engineering in cereals, microarray analysis, role of
bioinformatics in functional genomics.

BICM- 606

BIOMEMBRANES

Credit hr 2+0

UNIT I
Concept of biomembranes and their classification based on
cellular organelles; physicochemical properties of different biological and artificial membranes, cell surface receptors and
antigen.
UNIT II
Membrane biogenesis and differentiation; membrane components-lipids, their distribution and
organization; proteins, intrinsic and extrinsic, their arrangement; carbohydrates in membranes
and their function.
UNIT III
Various membrane movements; transport across membrane and energy transduction.
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UNIT IV
Role of membrane in cellular metabolism, cell recognition and cell –to – cell interaction; signal
transduction, recent trends and tools in membrane research.

BICM 607 ADVANCED TECHNIQUES IN BIOCHEMISTRY
Credit hr 0+2

UNIT I
Isolation and purification of protein from microbial/plant/animal source. Electrophoretic
operation of protein. Determination of molecular weight of protein using PAGE/ gel filtration
method.
UNIT II
Experiments on DNA: Isolation, agarose gel electrophoresis and restriction analysis of DNA.
UNIT III
Isolation of chloroplast and mitochondria by differential centrifugation and their purification by
density gradient centrifugation.
UNIT IV
Isolation and purification of enzymes, isozymic analysis and enzyme immobilization
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