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3rd Semester (Biotechnology)

Course Code Course name L T P Credit
BT-1301 Biochemistry 3 1 - 4
BT-1302 Microbiology 3 1 - 4
BT-1303 Cell and System Biology 3 - - 3
BT-1304 Genetics 3 1 - 4
AM-1305 Biomaterial Science and Engineering 3 1 - 4
BT-1305 Thermodynamics of Biological system 3 1 - 4
BT-1351 Microbiology (Lab) - - 3 2
BT-1352 Genetics (Lab) - - 3 2
AM-1355 Biomaterial Science and Engineering (Lab) - - 3 2

Total | 18 5 9 29
4thSemester (Biotechnology)

Course Code Course name L T P Credit
BT-1401 Biophysics and Structural Biology 3 1 - 4
AM-1406 Applied Computational Methods 3 1 - 4
BT-1402 Instrumentation in Biotechnology 3 1 4
BT-1403 Bioprocess Engineering 3 1 - 4
BT-1404 Molecular Biology 3 - - 3
BT-1451 Biochemistry and Molecular Structural Analysis (Lab) - - 3 2
AM-1453 Applied Computational Methods (Lab) - 3 2
BT-1452 Techniques in Biotechnology (Lab) - - 3 2
BT-1453 Bioprocess Engineering (Lab) - - 3 2

Total | 15 4 12 27
5th Semester (Biotechnology)

Course Code Course name L T P Credit
BT-1501 Genetic Engineering 3 1 - 4
BT-1502 Microbial Biotechnology 3 1 - 4
BT-1503 Immunology 3 - - 3
BT-1504 Molecular and Cellular diagnostics 3 1 - 4
HS-1501 Principles of Management 3 - - 3
MA-1501 Biostatistics 3 1 - 4
BT-1551 Genetic Engineering (Lab) - - 3 2
BT-1552 Microbial Biotechnology (Lab) - 3 2
BT-1553 Immunology (Lab) - 3 2

Total | 18 4 9 28
6"Semester (Biotechnology)

Course Code Course name L T P Credit
BT-1601 Bioinformatics 3 1 - 4
BT-1602 Enzyme Technology and Engineering 3 1 - 4
BT-1603 Animal Biotechnology 3 - - 3
BT-1604 Plant Biotechnology 3 1 - 4
BT-1605 IPR and Biotechnology 3 - 3
HS-1601 Communication Skill Workshop - 2 - 0
BT-1606 Bioreactor and Plant Design 3 1 - 4
BT-1651 Bioinformatics (Lab) - - 3 2
BT-1652 Enzyme Technology and Engineering (Lab) - - 3 2
BT-1653 Animal Biotechnology (Lab) - - 3 2

Total 18 6 9 28




TthSemester (Biotechnology)

Course Code Course name L T P Credit
OE-1781t0 1790 | Open Elective-I 3 - - 3
BT-1731to 1740 | Professional Elective-I 3 - - 3
BT-1741to0 1750 | Professional Elective-II 3 - - 3
BT-1791 Major Project (Interim Evaluation) - 6 - 6
BT-1751 Medical Biotechnology and Diagnostic (Lab) - - 3 2
BT-1752 Plant Biotechnology (Lab) - - 3 2

Total 9 6 6 19
8"Semester (Biotechnology)

Course Code Course name L T P Credit
BT-1801 Bioprocess Control and Economics 3 1 - 4
OE-1881t0 1890 | Open Elective-1l 3 - - 3
BT-1831t0 1840 | Professional Elective-I1ll 3 - 3
BT-1841t0 1850 | Professional Elective-1V 3 - 3
BT-1891 Major Project (Final Evaluation) - 6 - 6

Total 12 7 - 19

1t digit; 1: UG, 2" digit; 2, 3, etc.: Semester

Code

Description

01-30 Theory Courses

31-40 Professional Elective —I
41-50 Professional Elective —II
51-70 Practical Courses

81-90 Open Elective

91-99 Project




BIOCHEMISTRY (BT-1301)

UNIT 1: Introduction to Biochemistry-Introduction to biochemistry, water, carbohydrates, amino acids, fatty acids, lipids
and nucleic acids. 2(L)

UNIT 2: Biochemistry of carbohydrates-Carbohydrate metabolism and regulation: glycolysis, citric acid cycle (TCA
Cycle) and oxidative phosphorylation, biosynthesis of glucose, glycogen and starch. Pentose phosphate pathway. Regulation
of carbohydrate metabolism and disease associated. 8(L)

UNIT 3: Biochemistry of lipids-Lipid Metabolism: catabolism of fatty acids, metabolism of triglycerol and cholesterol,
biosynthesis of saturated and unsaturated fatty acids, phospholipids and sphingolipids. Regulation of lipid metabolism.
Cofactors, vitamins and disease associated. 8(L)

UNIT 4: Metabolism of amino acids-Biosynthesis of amino acids, catabolism of carbon skeletons of amino Acids -
oxidative de-amination and oxidative de-carboxylation, nitrogen excretion and urea cycle. Regulation of amino acids
metabolism and disease associated. Cofactors, vitamins and disease associated. 8(L)

UNIT 5: Biochemistry of Nucleic acids-Metabolic pathways - biosynthesis of purines, pyrimidines, nucleotides and
nucleic Acids (DNA and RNA), nucleic acid metabolism - degradation of nucleotides and nucleic acids and genetic
disorders. Cofactors, vitamins and disease associated. 8(L)

UNIT 6: Biochemistry of Photosynthesis- Light reaction, dark reaction cyclic in C3 and C4 plants 6(L)
Text/Reference Books:

Principles of Biochemistry (Lehninger) by David. L. Nelson and Michael. M. Cox

Outlines of Biochemistry by Conn, E.E and StumpfP.K.

Biochemistry by StryerLubert.

Harper’s review of Biochemistry by Martin D. W, Mayes. P. A and Rodwell. V. M

Practical of Biochemistry by Wilson and Walker.

Biochemistry by Champe P.C., Harvey R.A., Ferrier D.R.

MICROBIOLOGY (BT-1302)

UNIT 1: Introduction to Microbiology-Discovery of microorganisms, theory of spontaneous generation, germ theory of
diseases, major contribution and events in the field of microbiology, scope and relevance of microbiology. 4(L)

UNIT 2: Classification and ldentification of microorganisms-Study of classification systems, numerical taxonomy,
polyphasic taxonomy, major characteristics used in taxonomy, identification of microorganisms - a general account, staining
techniques. pure culture, preservation methods. 6(L)

UNIT 3: Morphology and Major Groups of Microorganisms-Morphology and fine structure of bacteria: cell wall,
structure external and internal to cell wall, spore and cysts, characteristics of archeabacteria and eubacteria, characteristics of
important groups of microorganisms. 7(L)

UNIT 4: Microbial Metabolism, Nutrition and Genetics-An overview of microbial metabolism, nutritional Types, uptake
of nutrients by cells, simple diffusion, facilitated diffusion, group translocation, active transport, chemiosmotic theory.
Microbial genetics: transformation, conjugation, transduction. 8(L)

UNIT 5: Growth and Cultivation of Microorganisms-Growth of microorganisms: growth curve, measurement of
microbial growth, continuous growth, chemostat, turbidostat, balanced and unbalanced growth, methods of culturing
microorganisms (aerobes and anaerobes), culture media, factors influencing growth, control of microorganisms by physical

and chemical agents,evaluation of antimicrobial chemical agents. 9(L)
UNIT 6: Principles of Disease and Epidemiology-Mechanism of bacterial pathogenicity, general characteristics of
antimicrobial drugs, antibiotics: classification, mode of action and resistance. 6(L)

Text/ Reference Books:

Microbiology by Presscort L.M., Harley, J.P and Klein, D.A. McGraw Hill.
Microbiology by Pelczar, M.J. Chan ECS and Krieg NR, Tala McGraw Hill.
General Microbiology by Roger Y. Stanier, Macmillan.

Bergeys Manual of Systematic Bacteriology.

General Microbiology by Prescott and Dunn.

Microbiology by T. D. Brocks.

CELL AND SYSTEM BIOLOGY (BT-1303)

UNIT 1: The Cell and Organelles-Introduction, definition and type of cell, cellular compartmentalization and different cell
organelles (structure and functions), the nucleus: global structure of chromosomes, chromosomal DNA and its packaging,
organization and evolution of the nuclear genome. 5(L)

UNIT 2: Bio-membranes and cytoskeleton-Introduction to bio-memebranes, plasma membrane: organization and
transport across the plasma membrane and epithelia, nature of the cytoskeleton, intermediate filaments, extracellular matrix

(ECM), cell-cell junctions 5(L)
UNIT 3: Cell Cycle-General strategy of the cell cycle, mechanics of cell division, cell-cycle control, programmed cell death
(apoptosis), signals that trigger cell death, growth and proliferation 5(L)
UNIT 4: Signal Transduction-Mechanisms of cell signalling, Intracellular receptor and cell surface receptors, signalling
via G-protein linked receptors and enzyme linked receptor signalling pathways. 5(L)
UNIT 5: Systems Biology-Structure and function of epithelial system, muscular system, circulatory system, endocrine
system and nervous system 9(L)

UNIT 6: Cancer, Stem Cells and AIDS-Cancer as a microevolutionary process, tumour cells, proto-oncogenes and viral
oncogenes, tumour suppressor genes, various types of cancer, stem cells and their application in research, physiology, causes
and prevention of AIDS. 5(L)



Text/Reference Books:

Essential Cell Biology by Alberts.

The Cell: Amolecular Approach by Cooper.
Developmental Biology by Gilbert Sinauer.

Cell Biology by Pollard and Earnshaw.

The Cell: A Problems Approach by Wilson and Hunt.
Asking about Cells by Tobin and Morcel.

GENETICS (BT-1304)

UNIT 1: Physical Basis of Heredity-Basic law of inheritance, deviations of Mendel’s ratios due of gene interaction,
concept of alleles, complementation test, multiple factors of inheritance. genes and environment interaction. probability and
statistical testing. 6(L)
UNIT 2: Cell division, Linkage, Recombination and Gene Mapping Methods-Mitosis, meiosis, chromosomal
inheritance, concept of linkage, crossing over and mapping to genes by recombination frequency , three point test
cross, tetrad analysis, mitotic crossing over, sexuality and recombination in bacteria and viruses, molecular

mechanism of genetic recombination. 8(L)
UNIT 3: Sex Determination and sex linkage-Mechanism of sex determination in animals and plants, sex linked, sex
influence and sex limited traits, sex linked disorders in human beings. 5(L)

UNIT 4: Cytogenetic, Mutation and Extra Chromosomal Inheritance- Chromosome aberrations, polyploidy. Mutation:
type, cause and detections, application of mutants. Maternal inheritance: inheritance of mitochondrial and chloroplast genes,
Transposable elements, transpositions of transposons in genome. 6(L)

UNIT 5: Molecular and Human Genetics-Identification of genetic materials, the genetic code, gene regulation and gene
expression. Pedigree analysis, genetic disorders, inborn errors of metabolism (Phenylketonuria andGalactosemia),
neurogenetic disorders (Alzheimer’s and Parkinson’s ), muscle genetic disorders (Muscular Dystrophy), cancer genetics and
genetic counselling 9(L)

UNIT 6: Population and Developmental Genetics-The Hardy- Weinberg equilibrium, change in gene frequencies and
mating system.  Genetics of the evolutionary process and development, genetic basis of evolution and speciation, genetics
of development. 6(L)
Text/Reference Books:

Genetics by Goodenough U, Hold Saunders International.

Principles of Genetics by Gardner EJ, Simmons M.J., Snustad D.P.

Principal of Genetics by Tamarin, Macgrahill.

Genetics by Strickberger, Phi Learning.

Genetics by B.D.Singh, Kalyani publication.

Genetics by P.K.Gupta, Rastogi publication.

BIOMATERIAL SCIENCE AND ENGINEERING (AM-1305)
UNIT 1: Introduction-Introduction and overview of biomaterials, structure and property relation in materials and

characterization and testing of biomaterials. 4(L)
UNIT 2: Interactions of materials-Interactions of materials with human body, bio-compatibility of materials, metals,
alloys, ceramics, polymers and composites as biomaterials. 5(L)
UNIT 3: Biopolymers-Biopolymers, natural materials, material for drug delivery: biodegradable polymers. 4(L)
UNIT 4: Implants-Materials for hard tissue replacement: orthopaedic implants, dental implants. 4(L)
UNIT 5: Materials for soft tissue replacement- dermal and facial prosthesis, cardiovascular implants, ophthalmology,
materials for artificial organs transplant and extracorporeal device. 6(L)
UNIT 6: Legal Issues-Recent developments in biomaterials, legal issues related to development of biomaterials. 4(L)

Text/Reference Books:

e  Biomaterials: An Introduction by Park J.B. and Lakes R.S., Plenum Press, New York.

e  Biomaterials, Medical Devices & Tissue Engineering: An Integrated Approach by Silver F.H., Chapman and Hall
publication.

Biomaterials by BhatSujata V., Narosa Publishing House.

Biomaterials science: an introduction to materials in medicine by Buddy D. Ratner., Elsevier Academic Press.
Biomaterials: A Tantalus Experience by Jozef A. Helsen., YannisMissirlis Springer.

Biomaterials by Temenofflohnna S., Dorling Kindersley India Pvt Ltd.

THERMODYNAMICS OF BIOLOGICAL SYSTEM (BT-1305)

UNIT 1: Fundamentals and Law of Thermodynamics-Terminologies of thermodynamics, variables and quantities of
thermodynamics, Point and path properties, heat and work, reversible and irreversible processes, phase rule, First law and
internal energy, statements of first law for the non flow and flow systems, enthalpy and heat capacity limitations of the first
law, Statements of the second law of thermodynamics, available and unavailable energies, entropy function, applications of
the second law. Zeroth law of thermodynamics. 8(L)
UNIT 2: Thermodynamic Properties of Real Gases-The PVT behavior of fluids, laws of corresponding states and
equation of states approaches to the PVT relationships of non ideal gas problems, compressibility factors, generalized
equations of state, property estimation via generalized equation of state, fugacity and fugacity coefficients of real gase. 8(L)
UNIT 3: Thermodynamics of Solutions-ldeal and non-ideal solution, Concept of Fugacity and Fugacity coefficient,
Fugacity and Activity Coefficient Modes, Solid-liquid equilibrium, solubility of gases in liquids, Liquid-liquid equilibrium.

6(L)



UNIT 4: Chemical Reaction Equilibrium-Heat effects, industrial reactions (NH3 synthesis etc), free energy calculations,
Homogeneous and heterogeneous reaction systems, multiple reactions, Work of separation, Evaluation of Properties. Phase
Equilibrium, Pure component and mixtures, Latent Heat correlation Van Laar, Margules’ equation, Gibbs’-Duhem
equation, Maxwell equation, consistency tests, multi-component phase equilibrium, partially miscible and immiscible
systems, Azeotropes, retrograde condensation, thermodynamic diagram. 8(L)
UNIT 5: Thermodynamics of Chemical and living system-Gibbs free energy —properties, applications, Thermodynamics
of oxidation-reduction reactions, Degree of reduction concepts, available electron balances; yield coefficients, Oxygen
consumption and heat evolution in aerobic cultures, Effect of temperature on U, H and entropy (S), Energetic of Metabolic
Pathways; Energy Coupling (ATP & NADH), Structure and properties of ATP and other energy currencies. 9(L)

UNIT 6: Compression and Refrigeration Cycle-Thermodynamic aspects of compression process, classification of
compression processes, basic equation for change of state of gases, the work expression for different situations, the effect
of clearance volume, multistage compression, convergent divergent flow, Ejectors. Definitions of refrigeration, Reverse
Carnot cycle, Vapor compression and vapor absorption cycle, Gas refrigeration. 5(L)

Text/Reference Books:

J. M. Smith and Van Ness, "Introduction to Chemical Engineering Thermodynamics", McGraw Hill, New York.
Rao. Y.V.C. “Chemical Engineering Thermodynamics”, Universities Press.

S. Sundaram, “Chemical Engineering Thermodynamics", Ahuja Publishers, Delhi.

B.F. Dodge, "Chemical Engineering Thermodynamics”, McGraw Hill, New York.

S.I. Sandler, “Chemical and Engineering Thermodynamics, Wiley.

Bioprocess Engineering Principles, . Doaran, P.M, Academic Press.

Biochemical Engg. Fundamentals, Bailey & Olis, MGH.

Kinetics and Energetic in Biotechnology, Roels J.A, Elsevier.

Biological Thermodynamics, Donald T Haynie.

MICROBIOLOGY (LAB) (BT-1351)

Experiment 1: Introduction to the rules, tools and equipments used in microbiology.

Experiment 2: Examination of microorganisms by staining techniques.

Experiment 3: Preparation of media for cultivation of microorganisms.

Experiment 4: Isolation and Enumeration of microorganisms by serial dilution agar plating method.
Experiment 5: To obtain pure culture of microorganisms by pour, spread and streak plate method.
Experiment 6: To measure bacterial growth and determine the effect of various factors on bacterial growth.
Experiment 7: To assess biochemical activities viz., catalase, IMVIiC of given culture of bacteria.
Experiment 8: Assay of an antibiotic by zone-inhibition method using antibiotic impregnated discs.
Experiment 9: Determination of bacterial transformation and conjugation.

GENETICS (LAB) (BT-1352)

Experiment 1: Chi Square Test forMonohybrid and dihybrid crosses

Experiment 2: Probability and Pedigrees analysis.

Experiment 3: Study of chromosome morphology at different stages of cell division.

Experiment 4: Study of multiple alleles inheritance by ABO blood genotyping.

Experiment 5: Study genetic material transfer in two different strain bacteria by conjugation method
Experiment 6: Study of genetic markers in bacteria.

Experiment 7: Study of genetic polymorphism from diverse populations.

Experiment 8: Study Allele Frequency Distributions in Pooled DNA Samples.

Experiment 9: Identification dominant hybrid by DNA based markers

BIOMATERIAL SCIENCE AND ENGINEERING (LAB) (AM-1355)
Experiment 1: Antimicrobial testing of bio-polymers by agar well diffusion methods.
Experiment 2: Mechanical testing of bio-materials by tenso-meter.

Experiment 3: Preparation of scaffolds by lyophilisation techniques.
Experiment 4: Coating on biomaterials by dip-coating.

Experiment 5: Preparation of hydro-gel.

Experiment 6: Preparation of biopolymer films.

Experiment 7: Quantification of biofilm and biomaterials.



BIOPHYSICS AND STRUCTURAL BIOLOGY (BT-1401)

UNIT 1: Different interactions among proteins-Hydrogen bonding, hydrophobic interactions, ionic interactions,
disulphide bonds and their role in protein structure. 2(L)
UNIT 2: Different structures of proteins-Proteins: Primary, secondary, super-secondary (motifs, folds) and tertiary structural
elements and their conformational study. Protein folding kinetics: helix-coil transition, molten globule and zipper model etc.
Three dimensional conformations of proteins, Ramachandran plot, fibrous proteins, membrane proteins and their structures.

12(L)
UNIT 3: Structures of nucleic acids and compositions-Nucleic acid structure and composition: A, B, and Z: forms of
DNA, Topology of DNA: supercoiling of DNA. Nucleic acid and protein denaturation and renaturation Kinetics. 7(L)
UNIT 4: Methods of structural determination of bio-molecular-Macromolecular structure determination by X-ray
diffraction, crystallography, NMR and circular dichroism. 7(L)
UNIT 5: Biomolecularinteractions-Protein-Protein interactions, protein-carbohydrate interactions, Protein-DNA
interactions. 6(L)

UNIT 6: Biomechanics and Neurobiophysics-Cell contractility and motility, cytoskeletal Motility, neurobiophysics. 6(L)
Text/ Reference books:

Principles of Biochemistry by Lehninger

Principles of Physical Biochemistry by Kensal E van Holde,

Essentials of Biophysics by R. Narayanan

Introduction to Bioinformatics by Arther M. Lesk.

Proteins: structures and Molecular Properties by Thomas E.Creighton.

Practical Biochemistry Principles and techniques by Wilson and Walker., Cambridge University Press.

APPLIED COMPUTATIONAL METHODS (AM-1406)
UNIT 1: Introduction-Motivation, mathematical modeling, errors in numerical computation, convergence, conditioning
and stability. 2(L)

UNIT 2: Interpolation and Curve Fitting-Motivation, polynomial forms, linear interpolation, Lagrangean interpolation,
Newton interpolation, Spline interpolation, Chebyshev interpolation, regression analysis, fitting linear equations, least-

square method, fitting transcendental equations, polynomial functions, multiple linear regression. 8(L)
UNIT 3: Simultaneous Linear Equations-Motivation, gauss elimination, pivoting, factoring, solution accuracy, iterative
methods, Jacobi method, Gauss-Siedel method, relaxation method. 6(L)

UNIT 4: Nonlinear Equations-Motivation, open and bracketing method, bisection, fixed point, Newton’s method, secant
and false position method, rate of convergence, method for complex root, Muller’s method, quotient Difference method,

Newton-Raphson method. 8(L)
UNIT 5: Numerical Integration-Motivation, Newton-Kotes method, Trapezoidal rule, Simpson’s rule, Rhomberg
integration, Gauss Quadrature, singular integrals. 8(L)
UNIT 6: Initial Value Problem-Motivation, Euler’s method, Modified Euler method, Runge-Kutta methods, Adaptive
integrations and multistep methods. 6(L)

Text/Reference Books:

Applied Numerical Analysis by C.F. Gerald and P.O. Wheatley., Addison-Wesley.
Numerical Mathematics and Computing by W. Cheney and D. Kincaid.

Applied Numerical Methods by B. Carnahan (John Wiley and Sons).

Numerical methods by E. Balaguruswamy (TMH).

Introductory methods of numerical analysis by S.S. Sastry (PHI).

Introduction to Numerical Methods by V. Rajaraman (TMH).

INSTRUMENTATION IN BIOTECHNOLOGY (BT-1402)

UNIT 1: Microscopy-Principle, working, sample preparation and biological applications of different microscopes — light
microscope (bright field and dark field, phase contrast, polarization, differential interference contrast), electron microscope
(TEM, SEM), fluorescence microscope (simple and confocal) and Atomic force microscope. 8(L)

UNIT 2: Centrifugation-Principle, construction, working of centrifugation and concept of RCF, types of instruments and
rotors used in centrifugation, types of centrifugations- preparative, differential density gradient centrifugation and analytical
ultracentrifuge. 5(L)

UNIT 3: Electrophoresis-Principle & Working of zonal and continuous electrophoresis, types of electrophoresis- paper,
cellulose acetate, gel and capillary electrophoresis, native and denaturing gels, isoelectric focusing, two dimensional gel
electrophoresis, pulse-field gel electrophoresis. 7(L)

UNIT4: Chromatography-Principle, instrumentation and biological applications of paper and thin layer (TLC)
chromatography, gel permeation (GPC), ion exchange chromatography, affinity chromatography, gas liquid (GC) and high
pressure liquid chromatography. 7(L)

UNIT 5: Spectroscopy-Part 1-Basic concepts of spectroscopy, beer lamberts law, principles, instrumentation and
applications of UV-Visible spectroscopy, nephelometry, turbidometry, fluorescence spectroscopy, atomic absorption
spectrophotometry. 6(L)

UNIT 6: Spectroscopy-Part 11-Basic concepts, instrumentation and biological applications of infra red spectroscopy and
mass spectroscopy. 7(L)


http://www.bookdepository.com/search/advanced?searchPublisher=John+Wiley+%26+Sons+Inc

Text/Reference Books:

Practical Biochemistry by Wilson and Walker.

Biophysics by VasanthaPattabhi and N. Gautham.

Handbook of analytical techniques by Helmut gunzler and Alex Williams
Bioanalytical chemistry by Susan R Mikkeleson and E. Corton.
Biophysical chemistry by Alan Cooper.

Fundamentals of Analytical Biochemistry by Skoog and West.

BIOPROCESS ENGINEERING (BT-1403)

UNIT 1: Introduction to Bioprocesses-An Overview of bioprocess engineering, outline of an integrated bioprocess and
the various (upstream and downstream) unit operations involved in bioprocesses, generalized process flow sheets.  3(L)

UNIT 2: Sterilization-Sterilizationmethods,del factor, thermal death kinetics of cells and spores: survival curve-
decimal reduction factor, extinction probability-sterilization of culture medium- batch and continuous sterilization- design
aspects- air sterilization- design of fibrous type filters. 5(L)
UNIT 3: Microbial Growth Kinetics-Kinetic modelling of cell growth: model structure, structured and un-
structured models, Monod chemostat model, models with growth inhibitors, growth models for filamentous
organisms-structured kinetic models. Elemental balances- respiratory quotient, degree of reduction-Yield and
maintenance coefficients. 9(L)
UNIT 4: Fermentation Process and Product Formation-Type of fermentation: solid state and submerged state,
batch, fed-batch and continuous fermentation, kinetic of batch and continuous reactor. Growth associated and
non - growth associated product formation kinetics. Leudeking-Piret models, substrate and product inhibition on
cell growth. 9(L)
UNIT 5: Introduction To Transport Phenomena: Mass Transfer -Mechanisms of mass transport, molecular and
diffusion theory, role of diffusion in mass transfer, film theory, types of mass transfer, mass transfer in bioprocessing
systems: gas liquid mass transfer- volumetric oxygen transfer coefficient-correlations. 5(L)
UNIT 6: Aeration and Agitation in Fermentations- Introduction, the oxygen requirement for industrial bioreactors,
volumetric oxygen transfer, oxygen transfer mechanism- assessment of KLa and its determination methods, factors
affecting KLa, fluid rheology, effect of medium rheology on KLa, fluid flow and mixing in fermentation broths,
newtonian and non newtonian fluids, factors affecting agitation in bioreactor. 7(L)

Text/Reference Book:

. Bioprocess engineering by M.L.Shuler and F. Kargi., Prentice Hall of India.
Biochemical process principles by P.M. Doran., Academic Press.

Introduction to Biochemical Engineering by D.G. Rao,

Bioprocess Engineering Fundamentals by G.E Bailey and D.F Ollis, McGraw Hill
Biochemical engineering by Aiba, Humphrey and Mells, academic press.

MOLECULAR BIOLOGY (BT-1404)
UNIT 1: DNA Structure Replication and Repair-Nucleic acids and their structure, nucleic acid as  genetic
material, types of DNA, DNA replication in prokaryotes and eukaryotes, model of DNA replication, DNA repair: types

and mechanism DNA repair in prokaryotes and eukaryotes 6(L)
UNIT 2: Organization of genetic material- Packaging of DNA as nucleosides in chromosome, repetitive and unique
DNA sequences, split genes, overlapping genes and pseudo genes 6(L)

UNIT 3: Transcription in prokaryotes and eukaryotes:Central dogma concept, transcription in prokaryotes:
initiation, elongation and termination. Transcription in eukaryotes: RNA polymerase, transcription factors and
initiation RNA synthesis, elongation and termination of RNA synthesis. Transcription in mitochondria and

chloroplast. 6(L)
UNIT 4: RNA processing-Ribosome- Structural features of prokaryotic and eukaryotic ribosome. Types of RNA,
processing of RNA and RNA Splicing, mRNA transport, mRNA synthesis in prokaryotes and eukaryotes. 6(L)

UNIT 5: Translation in prokaryotes and eukaryotes-Initiation and elongation of polypeptide, formation of peptide
bond, termination of polypeptide, modification, folding and transport of released polypeptide, protein sorting or protein
trafficking, protein folding. 8(L)

UNIT 6: Regulation of Gene Expression-Regulation of gene expression in bacteria- operon concept, inducible and
repressible operons (lac and trp), catabolite repression of lac operon in E.coli. Control of gene expression in
eukaryotes.enhancers, silencers and other upstream controlling elements. DNA methylation.Chromatin
remodelling. 8(L)

Text/Reference Books:

Essential Cell Biology by Alberts, Garland

Molecular Biology of the Cell by Alberts et al, Garland
Cell and Molecular Biology by Karp., John Wiley
Genes IX by Lewin, Pearson

Molecular Cell Biology by Lodish., Freeman

Principle of Genetics by Gardner., John Wiley
Essential Molecular Biology VI by T.A. Brown., AP



BIOCHEMISTRY AND MOLECULAR STRUCTURAL ANALYSIS (LAB) (BT-1451)

Experiment 1: Buffer preparations with the help of pH meter.

Experiment 2: Estimation of carbohydrates: DNS Methods etc.

Experiment 3: Estimation of proteins: Lowry’s method, Burette method.

Experiment 4: Extraction of Lipids.

Experiment 5: To study Heat Capacity, Enthalpy and Entropy of biomolecules by DSC/ITC.

Experiment 6: Measurement of thermodynamic parameters of heat denaturation of proteins by micro-DSC.
Experiment 7: Study of re-naturation kinetics of DNA by micro-DSC.

Experiment 8: Measurement of the conformational stability of a protein.

Experiment 9: Calculation of number of particles /unit cells of a cubic crystal system.

APPLIED COMPUTATIONAL METHODS (LAB) (AM-1453)

Experiment 1: Introduction to Programming (C / C++), MATLAB.

Experiment 2: Interpolation with finite divided differences, Lagrange interpolation.

Experiment 3: Poisson distribution random number generator, % test for goodness of fit, Polynomial regression with
plotting.

Experiment 4: Power method and Jacobi method, Gauss —Seidel and Gauss elimination method.

Experiment 5: Bisection and Newton — Raphson method.

Experiment 6: Simpson’s rule, Romberg integration, Velocity distribution using Gauss quadrature.

Experiment 7: Euler’s method and Fourth order Runge-Kutta method.

TECHNIQUES IN BIOTECHNOLOGY (LAB) (BT-1452)

Experiment 1: Preparation of a slide of given plant or bacterial sample and visualize it under dark field, bright field,
and phase contrast microscopy.

Experiment 2: Isolation of chloroplast using differential centrifugation and quantitative estimation of different plant
pigments using spectrophotometer.

Experiment 3: Quantitation of given nucleic acid solution and determination of its purity and molarity
spectrometrically.

Experiment 4: Separation of biomolecules using paper chromatography.

Experiment 5: Separation of biomolecules using Thin Layer Chromatography.

Experiment 6: Purification and isolation of biomolecules using affinity chromatography/ ion-exchange
chromatography.

Experiment 7: To purify a given protein or lipid sample by GPC/HPLC.

Experiment 8: To separate nucleic acid fragments using agarose gel electrophoresis.

Experiment 9: To separate and resolve a given protein mixture using SDS-PAGE electrophoresis.

BIOPROCESS ENGINEERING (LAB) (BT-1453)

Experiment 1: To get familiarized with the Conventional Stirred tank reactor (CSTR).
Experiment 2: To plot Microbial growth curve for shake flask culturing using turbidity method.
Experiment 3: Prepare a standard curve for substrate determination.

Experiment 4: To Estimate the Monod Parameters for microbial growth kinetics.
Experiment 5: Preparation of standard curve of Ethanol.

Experiment 6: Quantitative estimation of ethanol produced during Yeast fermentation.
Experiment 7: To determine the residence time distribution (RTD) in Biochemical reactor.
Experiment 8: To determine Chemical oxygen demand (COD)

Experiment 9: To determine Biological oxygen demand (BOD)

Experiment 10: To Determine the Oxygen transfer coefficient (KLa) in CSTR.
Experiment 11: Advanced Molecular Biology by Twyman., Viva



GENETIC ENGINEERING (BT-1501)

UNIT 1: Recombinant DNA and Gene Cloning-Introduction to various vector, properties of ideal vector and host,
development of high capacity vectors. Plasmids: types of plasmids. Construction of Genomic and cDNA libraries, their
strategies and advantages. 7(L)

UNIT 2: Restriction Enzymes , DNA finger printing and DNA labeling-Enzymes used in cloning — polymerases,
ligases, restriction endonuclease. Types and  nomenclature of restriction enzymes. Different blotting techniques:
southern, northern, western and hybridization. 7(L)

UNIT 3: Gene amplification through Polymerase Chain Reaction-Principle of PCR, design of primers, PCR
methodology: RT-PCR, multiplex PCR, anchored PCR, inverse PCR, site directed mutagenesis, gene
sequencing. 6(L)

UNIT 4: Molecular Markers, Micro array and gene silencing-Type of molecular markers, use of RFLP, RAPD,
AFLP, STMS, DNA chips, SNPs and micro array, 16s r-ANA typing, gene chip and micro array; applications in

disease profiling, RNA silencing. 10(L)
UNIT 5: Expression and purification of recombinant proteins-Strategies of protein expression in bacteria, insects,
transgenic plant and animal, purification of recombinant proteins. 5(L)

UNIT 6: Applications of Genetic Engineering-Gene cloning in medicine, agriculture, transgenic animals and plants,
molecular farming.Trait modification by genetic engineering — over expression or under expression of heterologous
genes. 5(L)

Text/Reference Books

. Genes to clone by T. A. Brown, Blackwill publication.

. Biotechnology and Genetic engineering by S. Mitra

. Principles of Gene Manipulation: An Introduction to Genetic Engineering Old RW and Primrose SB. Blackwell
Science Publications.

. Molecular cloning: a laboratory manual: Volume 11 by Joseph Sambrook and David William Russell.

MICROBIAL BIOTECHNOLOGY (BT-1502)

UNIT 1: Introduction to Industrial Bioprocess-An overview of industrial fermentation process and products. process
flow sheeting - a brief survey of microorganisms, processes, products and market economics relating to modern
industrial biotechnology, screening, and fermentation media for industrial fermentation. 5(L)
UNIT 2: Production of Primary & Secondary Metabolites- A brief outline of processes for the production of some
commercially important organic acids (e.g. citric acid, lactic acid), amino acids (glutamic acid, lysin); alcohols,
steroids, vitamin B12. 8(L)
UNIT 3: Study of production process for various classes of low molecular weight secondary
metabolites-Antibiotics-beta-lactams (Penicillins), aminoglycosides  (streptomycin), macrolids
(erythromycin),quinines. 4(L)
UNIT 4: Production of commercially important enzymes-Proteases, amylases lipases, cellulases, pectinases, isomerases
and other commercially important enzymes for the food, pharmaceutical and detergent industries. 8(L)
UNIT 5: Production of recombinant proteins, & vaccines-Insulin,interleukin, interferons and their therapeutic and
diagnostic applications, production of vaccines. 6(L)
UNIT 6: Production of other commercially important products and strain improvement-Production of
natural biopreservatives (nisin), and biopolymers (xanthan gum and PHB), single cell protein, high — fructose
com syrup; bioconversion of vegetable oils. strain improvement through physical and chemical mutation and
molecular tools. 7(L)

Text/ Reference Books:

e Biotechnology by John E.Smith., Cambridge Low Price Edition.
Industrial Microbiology by J.E.Casida.

Industrial Microbiology by A.H.Patel.

Microbiolog