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M.Tech.(Biotechnology)
Proposed Course Structure and EvaluationScheme
I** Semester (Total credits = 20)

Course No. Subject Name L T P | Credits Distribution of marks out of 100
TA#| Mid Sem | End Sem
Exam Exam
BT-21101 Industrial Microbiology 3 1 0 4 20 20 60
BT-21201 Biotechnology Laboratory-1 | 0 0 6 4 50 - 50
BT-21301/21302 | Elective I 3 1 0 4 20 20 60
BT-21303/21304 | Elective 11 3 1 0 4 20 20 60
BT-21305/ 21306 | Elective 111 3 1 0 4 20 20 60
Total 16 4 0 20
11" Semester (Total credits = 20)
CourseNo. SubjectName L T | P | Credits| Distribution of marks out of 100
TA# | Mid Sem | End Sem
Exam Exam
BT-22102 Genetic Engineering and its 3 110 4 20 20 60
applications
BT-22202 Biotechnology Laboratory-II 0 01]6 4 50 - 50
BT-22307/22308 | Elective IV 3 110 4 20 20 60
BT-22309/22310 | Elective V 3 110 4 20 20 60
BT-22311/22312 | Elective VI 3 110 4 20 20 60
16 410 20
III " Semester (Total credits = 20)
CourseNo. Subject Name Credits
BT-23651 Seminar/SpecialStudy/Industrial Training 4
BT-23601 Thesis 16
Total 20
IV" Semester(Total credits = 20)
Course No. Subject Name Credits
BT-24602 Thesis 20
Total 20
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BT-21101:Industrial Microbiology

Unit I: 7L
Different types of culture media; Substrates for industrial microbial processes; Industrially
important microbes: Isolation, screening, Selection of mutants. Site directed mutagenesis

Unit II: 9L
Process technology for the production of various Products: Primary metabolite: ethanol, citric
acid, vineger and amino acid. Production of alcoholic beverages: wine and beer. Microbial
production of industrial enzymes; Secondary metabolites: Antibiotics; Process technology for
the production of microbial biomass.

Unit III: 7L
Transformation of alkaloids, steroids, carotenoids and sterols.Transformation of non-steroidal
compounds and pesticides, Applications of microbes for designing vaccines and drugs.

Unit IV: 6L
Uses of microbes in biosensors, fuel cells, biofertilizers, bioremediation, paper industry,
metallurgy.

Unit V: 6L
Modern trends in microbial production of bioplastics (PHB, PHA), bioinsecticides,
biopolymers, Biofertilizers and biological weapons with reference to anthrax.

Unit VI: 7L
Microbial applications in food and healthcare industries, food processing and preservation,
antibiotics, vaccines and enzymes of pharmaceutical use.

Text/Reference Books:

1. Industrial Microbiology, CasidaJr.L.E.1968) new Age International (P)Ltd. New Delhi.

2. Presott & Dunn's Industrial Microbiology. Ed.E.G.Reed (1987).CBS Publishers, New Delhi.

3. Biotechnology:A Textbook of Indusctrial Microbiology 2™ Edition. Crueger, W. and Cruger,
A. (2000) Panima Publishing Corporation, New Delhi.

4. Enzmes:Biochemistry, Biotechnology, Clinical Chemistry, Palmer, T. (2000) Horwood
Publishing Colphon.

5. Manual of Industrial Microbiology and Biotechnology 2nd Edition. Ed. Arnold L. Demain
and Julian E. Davies (1999) ASM Press Washington D.C.

6. Microbiology, Pelzar Jr. M.J.: Chan E.C.S. and Krieg,N.R. (1993)Tata McGraw Hill, New
Delhi.



10.

11.
12.

BT-21201: Biotechnology Laboratory-I

Morphological, biochemical and molecular characterization of microorganisms.

Assessment of physico-chemical and microbiological parameters of a given sample.

Cultivation and Production of microbial fertilizers viz., Rhizobium, Azotobacter,
VAM etc.

To demonstrate the degradation of aromatic hydrocarbons/pesticides
microorganisms.

Study of substrate, product and growth kinetics from bacteria in shake flask.

Process parameters optimization of agro-waste pretreatment for enhanced recovery of

fermentable sugar for bioethanol fermentation

Metabolic flux analysis during biohydrogen production using recombinant strain and

wild strain.

Purification and characterization of alpha amylase from yeast or bacteria.

Isolation and purification of total human immunoglobulin by ammonium sulphate

precipitation coupled with IgG purification by affinity chromatography.

Isolation of mononuclear and neutrophil cells from human peripheral blood by ficoll

hypaque density gradient centrifugation and their morphological characterization.
To estimate the complement activity of the serum by complement fixation assay.

To estimate the phagocytic activity of Neurtophils using Nitro blueTetrazolium test



BT-21301: Agrobiotechnology

Unit I: 4L
An overview (History and scope), Food Security: Causes of food insecurity, Ensuring food
security, BIS regulations, Genetically modified food.

Unit II: 8L
Plant tissue culture: Setting up a cell culture laboratory, Plant tissue culture media, Type of
plant cell and tissue culture. Production of pharmaceutical product by tissue culture. Genetic
engineering in Plant: The genetic manipulation of biotic and abiotic stress tolerant plant, yield
and quality improvement. Fermentor design for plant cell culture.

UnitIII: 7L
Molecular Farming, Metabolic engineering of pharmaceutical and medically important lipids
(Algal Lipids, Bioplastic) and carbohydrates (Starch), production of plantibodies andedible
vaccines.

UnitlV: 7L
Identification of genes associated with desirable traits, Genetic manipulations of complex
agronomic traits, investigating gene function by reverse genetics. Molecular markers and
mapping, Molecular breeding (QTLs, TILLING).

UnitV: 8L
Sustainable Agriculture, Role of biofertilizers: Nitrogen fixing bacteria (nifgenes), Phoshorous
solubilizing bacteria, Plant Growth Promoting Rhizobacteria, bio-pesticides and integrated pes
tmanagemen in sustainable agriculture, Organic farming. Microbial interactions, Microbial
products and plant health. Agricultural Biomass: Renewable Energy Source, Biofuels.

UnitVI: 6L
Agricultural biotechnology law and society, Patents, International law of patent, Plant variety
protection act, Plant breeder’s rights. Transgenic plants: Commercial status and public
acceptance, Bio-safety guidelines for research involving GMQ’s, Socio-economic impact and
ecological considerations of GMO’s. Agrobased Industries. Metagenomics.

Text/Reference Books:

1. Soil Microorganisms and Plant Growth by Rao Subba S.M. 1977.

2. Agricultural Biotechnology by Arie Altman. Marce [Dekker,Inc. (2001).

3. Biochemistry and Molecular Biology of Plants: Edited by Buchanan B.B.,Gruissem W,
and Jones RL (2000), American Society of Plant Biologists,USA.

4. Plant Biotechnology:The genetic manipulation of plants II ed. By Adrian Slater, Nigel W.
Scott and Mark R. Flower .2009

5. Agrobiotechnology and Plant Tissue Culture: Edited by: S.S. Bhojwani, Woong-Young
Soh (2003), Science Publisher Inc.



BT-21302:Advanced Bioinformatics

Unit I 3L
Introduction to Bioinformatics; scope and current trends, Different operating systems; WINDOWS
and LINUX, popular programming languages in Bioinformatics; Perl and HTML

Unit II: 3L
Biological databases; Primary subsidiary and secondary sequence databases, structural databases

Unit IV: 9L
Sequence analysis; dynamic programming algorithms, global and local alignment, multiple sequence
alignment, Heuristic methods of database search; BLAST, Amino acid substitution matrices; PAM
and BLOSUM

Unit IV: SL
Gene annotation, Molecular Phylogeny and evolution; cladogram, dendogram, rooted and unrooted
trees, Neighbour joining, Maximum parsimony, Maximum likelihood

Unit V: 9L
secondary structure prediction, RNA structure prediction, Molecular modelling and Protein structure
prediction; homology modelling, validation of structure, ligand designing and molecular docking,
structural comparison of proteins, DALI, CATH and SCOP, structure based computational drug
designing, molecular dynamics simulations and energy minimization,QSAR, Pharmainformatics

Unit VI: 8L
Microarray data analysis, 2-D gel data analysis, Protein mass spectrometry data analysis, Genome
annotation, OverviewofNGS data analysis, Gene Interaction networks and Metabolic pathways
databases

Text/Reference Books:

1. A.Baxevanis and F.B.F.Ouellette, Bioinformatics: a practical guide to the analysis of genes and
proteins, 2™ Edition, John Wiley, 2001.

2. C.Branden and J. Tooze, Introduction to Protein Structure, 2™ Edition, Garland Publishing,1999.

3. David W. Mount. Bioinformatics: Sequence and Genome Analysis ond Edition, CSHL Press,
2004.

4. Jonathan Pevsner, Bioinformatics and Functional Genomics, 1* Edition,Wiley-Liss, 2003.

P. E.Bourne and H.Weissig. Structural Bioinformatics. Wiley. 2003.

6. Stuart M. Brown, Bioinformatics: A Biologist's Guide To Biocomputing And The Internet,
Eaton Publishing Company, 2000.
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BT-21303: Medical Biotechnology

Unit I: 3L
Morphology and mechanism of cell injury, Cell death, Cell adaptation, Tissue repair:
regeneration, healing and fibrosis, Drug immune interface

Unit II: 7L
Invasion of pathogen inside the host, Approaches to confine the pathogen, Various
mechanism(s) of escape/evasion by the pathogen, Pathogen induced modulation of various
metabolic pathways, Emergence of drug resistance, Molecular mechanism of drug resistance:
MDR as well as XDR, Vaccine approach against infection

Unit I11I: 7L
Alloreactivity, Immunologic aspect of clinical transplant, Techniques in transplantation: HLA
typing, Serotyping, Cross Match; Recognition and rejection of graft, Hyperacute vs acute vs
chronic graft rejection, Maintenance of graft survival, Non organ transplant: Graft vs host
disease (GvHD) and graft vs tumor (GvT).

Unit IV: 7L
Spontaneous and induced tumor, Benign and malignant tumor, Blood cancer: leukemia and
lymphoma,Tumor latency,Causes of tumorogenesis, Types of tumorantigens, Factors limiting
the effective immune response against tumor, Cancer stem cells, Diagnosis of cancer and
determination of its lineage, Advances in cancer therapy,Vaccine approach against cancer.

Unit V: 6L
Stem cell, types of stem cell: Embryonic stem cells, hematopoietic stem cells and mesenchymal
stem cells; Therapeutic role of stem cells, Induced pleuripotent cells, stem cell bank, Stem cell
transplantation

Unit VI: 7L
Tissue engineering, Extracellular matrix and cell biomaterial interactions, Biomaterials and
tissue compatibility, Biomedical imaging, Targeted drug delivery, Antibody engineering,
Advancement in therapy and diagnosis

Text/Reference Books:

1. Robbins Basic Pathology, 9" edition, Elsevier Publishers edited by Vinay Kumar, M.D.,
Abul K. Abbas, Jon C. Aster

2. Kuby Immunology, 6™ edition, by Kindt, Goldsby, Osborne; W. H. Freeman company
New York

3. Concise Medical Immunology,Thao Doan, Roger Melvold, Carl Waltenbaugh, Williams
and Wilkins, USA

4. Rossand Wilson Anatomy and Physiology inHealth and Illness, by AnneWaugh &
Allison Grant, Tenth Edition, Churchill Linings tone Elsevier



BT-21304: Environmental biotechnology

Unit I: 8L
Introduction to environmental biotechnology, Treatment of municipal wastes and industrial
effluents (Physico-chemical, biological analysis of waste water), from paper, textile, dairy,
tannery, petrochemical and pharmaceutical industry.

Unit II: 8L
Bioremediation and phytoremediation of toxic compounds like pesticides, hydrocarbons,
polymers, surfactants, heavy metals. Biotransformation of pesticides, metals/metalliods,
Bioindicators, quorum sensing, renewable (Hydrogen, methane biodiesel and bioethanol)energy
sources, microbe based fuel cells.

Unit I11: 5L
Solidwaste management, current practices in solid waste management, composting
vermicomposting.

Unit IV: 7L
Waste land reclamation. global warming, climate change and carbon sequesteration
(physiochemical and biological), scrubbers.

Unit V: 7L
Eutrophication, biomagnification, Bioleaching of metals like copper, uranium and arsenic.
Bioaccumulation and biosorption, Ecotoxicity measurement by biosensors and biomarkers,
biochips.

Unit VI: SL
Environmental Impact Assessment, Environmental regulations and Environmental audit.
Biosafety.

Text/Reference books:

1. Bruce Rittman, Perry L. McCarty, (2000) Environmental Biotechnology: Principles and
Applications. McGraw-Hill 2nd edition, ISBN: 0072345535.

2. Ralph Mitchell,(1974) Introduction to Environmental Microbiology, Prentice Hall, 1974,
Science.

3. Milton Wainwright,(1999) An Introduction to Environmental Biotechnology. Kluwer
Academic Publishers, Boston. ISBN 0-7923-8569-1.

4. Pares Distn. Environmental Laws in India

5. Alexander Glazer and Hiroshi Nikaido, (1995) Microbial biotechnology: Fundamentals of
applied microbiology, W.H Freeman, NewY ork

6. Metcalf & Eddy, Inc., George Tchobanoglous, Franklin Burton, H. David Stensel, (2002),
Wastewater Engineering: Treatment and Reuse, McGraw-Hill's ISBN:0070418780 /
9780070418783

systems:



BT-21305: Enzyme Technology
Unit I: 8L
Enzymes in industries (Relevance and applications), Single substrate steady state Kkinetics,
Inhibitors,modulators andactivators;Allostericenzymes,Multienzymecomplexes,Kinetics of enzyme
inhibition (competitive, noncompetitive and uncompetitive with examples),Catalytic antibodies and
Non-protein enzymes, Artificial enzyme

Unit II: 6L
Immobilization of Enzymes: Methods of immobilization (adsorption, covalent attachment, entrapment
& Encapsulation) and effect of pH and temperature on immobilized enzymes, immobilized enzyme
reactor systems and kinetics, Co-enzyme case studies.

Unit I1I: 7L
Screening Methods and Enzyme Assays: Random screening and Metagenomic approach, Qualitative
and quantitative assays, High throughput screening systems, Industrial perspective of enzyme assays,
Enzyme finger printing

Unit IV: 6L
Production of industrially important enzymes: Solid state fermentation, Submerged fermentation,
Extraction, Purification and characterization of industrial enzymes, Different chromatographic
methods.

Unit V: 7L
White Biotechnology: Few industrial process using enzymes for production of drugs and fine
chemicals, Enzyme based biosensors, Enzymein organic catalysis, Molecular Imprinting.

Unit VI: 6L
Enzyme engineering, selection of chiral molecules and their enzymatic separation, functional
expression of enzymes protein engineering by modification of protein folding invitro and invivo, Case
study

Texts/References books:
1.  Enzyme Technology by Palmer

Principles of Biochemistry by Nelson Coxs (1987)

Biochemical Engineering by James M. Lee, Prentice Hall (1992).

Design and Analysis of Immobilised Enzyme Flow Reactor, by W.R. et.al.
Enzymes in Food Processing by Gerald Reed, Academic press
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BT-21306: Metabolic Engineering

Unit I: 5L
Importance of metabolic engineering; Concept of metabolic pathway synthesis; Need for
pathway synthesis, Paradigm shift; Information resources; Scope and future of metabolic
engineering; Methods for metabolic characterization: genome, transcriptome, proteome,
metabolome, fluxome.

Unit IT 5L
Regulation of enzyme activity versus regulation of enzyme concentration; Regulation of
metabolic networks; Regulation of at the whole cell level; Examples of important pathways;
Case studies and analytical-type problems; Transport mechanisms and their models;Mechanisms
and their dynamic representation

Unit I1I 8L
Material and energy balances; Basis for simplification of reaction; Elemental balances;
Component balances and the link with macroscopic measurements; Examples of construction of
elemental and component balances; Methods for the experimental determination of metabolic
fluxes by isotope labelling; Metabolic control analysis

Unit IV 8L
The theory of flux balances; Examples of applications of flux analysis introduction; Metabolic
control theory; Control coefficients; Elasticity coefficients; Summation and connectivity
theorems; Case studies

Unit V 6L
Examples of illustration; Overall perspective of MFA, MCA and MPA and their applications;
Case studies

Unit VI 8L
Gene amplification, Gene-disruption, Randomized and Targeted strain development

Texts/References books:

1. G.Stephanopoulos, A.Aristidou and J.Nielsen, Metabolic Engineering Principles and
Methodologies, Academic Press, 1998.

S.Y.Lee and E.T.Papoutsakis, Metabolic Engineering, Marcel Dekker, NewY ork, 1999.
David Fell, Understanding the Control of Metabolism, Portland Press, London, 1997.

R. Heinrich and S. Schuster, The Regulation of Cellular Systems, Chapman & Hall,1996.
E.O. Voit, Computational Analysis of Biochemical Systems, Cambridge University Press,
2000.
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BT-22102: Genetic Engineering and its Applications

Unit I: 8L
Cloning Strategies, Restriction Enzymes, plasmids, phages, cosmids, artificial chromosomes,
shuttle vector and expression vectors.Construction of genomic and cDNA DNA libraries,
Selection and screening libraries: Preparation of probes, Hybridization based techniques
(Colony,Plate and insitu hybridizations), Expression andinteraction based screening (Y east two
hybrid and Phage display).

Unit II: 6L
Concept of PCR, Gene specific and degenerate primer design, linkers, adaptors, Fidelity of

uDNA polymerase.Application of PCR (Multiplex, Nested and RT-PCR09) and PCR in
Diagnostics (Hepatitis, HIV andHerpes). Chimeric protein engineering by PCR

Unit III: 7L
Differential Gene expression profiling, Real Time PCR, SAGE, Differential Display, cDNA and
oligoarrays. Blotting techniques, Promoter analysis: EMSA, DNA footprinting.

Unit IV: 5L
Overexpression and tagging of recombinant proteins in E. coli, Baculovirus and Yeast,

Enzymatic and bioluminescent reporter assays.Affinity purification of expressed protein.

Unit V: 6L
Site directed mutagenesis, transposon mutagenesis and construction of knockout mutants (RNA
interference, Designing of siRNA vectors and retroviral vectors)

Unit VI: 8L
Creation of transgenic plants and animals, Methods for introducing genes in Plants and animals
(Electroporation, microinjection and transfection), Gene therapy in humans (Somatic and
germline), Human Protein replacements. Biosafety and ethical considerations in human gene
therapy. DNA drugs andvaccines. Cropand live-stock improvement. Chloroplast engineering.

Texts/References books:

1. Ausubel et al (2002). Short Protocols in Molecular Biology. Wiley

2.Brown (2000). Essential Molecular Biology VI. AP

3.Brown (2000). Essential Molecular Biology VII. AP

4.Brown (2006). Gene Cloning and DNA Analysis

5. Primrose (2001). Molecular Biotechnology. Panima

6.Robertson et al (1997). Manipulation & Expression of Recombinant DNA. AP



BT-22202: BiotechnologyLaboratory-I1

Retrieval of protein and nucleic acid sequences from biological databases by using
BLAST and FASTA search tools.

Multiple sequence alignment and phylogenetic tree construction by using protein and
nucleic acid sequences.

Secondary and tertiary structure prediction of given protein sequences.

Molecular docking between receptor and ligands.

Mapping and cloning of polygenic traits gene inplant

Cloning of PCR amplified gene fragment in aT/A cloning vector.

Screening and diversity analysis of different plant accessions by PCR

Agrobacterium mediated gene transfer in plant

Heterologous gene expression in bacterial system

. DNA finger printing analysis in human
. Isolation of monocyte cells by adherence from human peripheral blood

. Estimation of proliferation of T cells from human peripheral blood using M.T. T.

Assay



BT-22307: Degenerative Human Diseases

Unit I: 3L
Introduction to the concept of Health and disease, acute and chronic disease, epidemic, endemic
and pandemic disease, different categories of human diseases such as infectious diseases,
immune disorders, nutritional diseases etc. General methods for prevention of infectious and
non infectious disease

Unit II: 8L
Autoimmune disorders such as Systemic lupus erythematosus (SLE), Rheumatoid arthritis,
Multiple sclerosis- their causes: genetic, epigenetic, hormonal or environmental, risk facors
associated with disease, pathophysiology and mechanism, clinical mainifestation, diagnosis of
disease-challenges and pitfalls, current trends in therapy of the disease

Unit III: 8L
Immune deficiency diseases such as AIDS, severe combined immunodeficiency: causes,
pathogenesis and physiology of the disease, signalling mechanism, risk factors, clinical
manifestation: effect on various organ systems of the body, current diagnostic and therapeutic
approaches-limitations and challenges, recent status of research towards early diagnosis and
treatment of the disease.

Unit IV: 8L
Neurological disorders such as Alzheimer's, Motor neurondisease: prevalence,various genetic,
environmental or hormonal causes of the disease, risk factors, pathology, early signs and
symptoms, effect on the overall body system, diagnostic and therapeutic approaches-limitations
and challenges, recent trends in research towards their diagnosis and treatment.

Unit V: 6L
Cardiac disorders like Coronary heart disease, Rheumatic heart disease: causes, risk factors,
pathophysiology, diagnosis and treatment of the disease.

Unit VI: 7L
Cervical cancer and breast cancer- causes, pathophysiology, progression, risk factors,diagnosis
and treatment of the disease-challenges, limitations and future prospects..

Text/References books:

1. An introduction to human health and disease-pathology and pathophysiology correlations,
9™ edition, Leonard V. Crowley, Jones & Bartlett learning, 2013.

2. Human diseases-asystemic approach, Elaine Tompary, Jill Raymond ,Paul Holdoway,
Pearson Education Limited, 2009.

3. Introduction to human diseases-pathpphysiology for health professionals, 5" edition.
Michael N. Hart, Agnes G. Loeffler,

4. Kuby Immunology, 6™ edition, ThomasJ.Kindt, Richard A Goldsby.



Infectious diseases, pathogenesis, prevention and case studies, N.Shetty, J.W.Tang, j.
Andrews, and Wiley-Blackwell publishing c0.2009.

. Neurodegenerative diseases-neurobiology, pathogenesis and therapeutics, M. FlintBeal,

Anthony E. Lang, Albert Ludolph, Cambridge publishers. 2005,



BT-22308: Food Technology

Unit I: 8L
Food quality characteristics; Composition and nutritive value of common foods,properties and
metabolic function of food constituents viz., water, carbohydrates, lipids, proteins, enzymes,
vitamins, minerals, pigments, colours and flavouring substances; nutritional deficiencies,
undesirable constituents in foods.

Unit II: 8L
Microbial groupings and identification, microbes in food industry; Microbial growth in food:
Intrinsic and extrinsic factors, Harmful and beneficial effects of microbes; Food spoilage,
poisoning and intoxication. Food borne diseases.

Unit I11: 5L
Yoghurt, acidophilus milk,Koumis, kefir, cheese, bread, alcoholic beverage, vinegar, sauerkraut
and oriental fermented food.

Unit IV: 5L
Basic principles of food preservation and processing; Preservation of food by temperature,
dehydration, irradiation, addition of chemicals; MA storage; Water activity and food stability.
Changes in food constituents during processing and storage.

Unit V: 7L
Technological processes for industrial manufacture of selected foods of commercial importance
from plants and animal sources. Food packaging, Equipment involved in the commercially
important food processing methods.

Unit VI: 7L
Food additives; Important enzymes in food industry; Neutraceuticals; Probiotic, Prebiotics,
Synbiotics, Designer Food; Quality control in food industry: Concept of indicator organisms,
Hazard Analysis Critical Control Point (HACCP), Sterility testing; ISO.

Text/Reference Books:

1. Jay J.M. 1986. Modern Food Microbiology. 3™ Edn. VNR, NewYork.

2. Food processing and Preservation PHI private 1td, NewDelhi

3. Fellows P J . 2000. Food processing Technology: Principles and Practices. 2™ Ed. CRC-
Woodhead Publ.

4. Fennema CR. 1975. Principles of Food Science. Part II Physical Principles of Food
Preservation. Marcel Dekker.

5. Food Microbiology fourth edition William C. Frazier,Tata McGraw Hill

6. Food Microbiology 2™ Edition, Michael P. Doyle, ASM press



BT-22309: Nanobiotechnology

Unit I: 6L
Introduction to Nano-Biotechnology, Nanotechnology definition and concepts, Cellular
Nanostructures: S-layers, Nanopores, Biomolecular motors, rhodopsin etc., Criteria for
suitability of nanostructures for biological applications

Unit II: 6L
Methods of preparation and properties of nanomaterials; nanoparticle synthesis using microbes,
Basic characterization techniques, Electron microscopy (SEM, TEM and STM); Atomic force
microscopy; Photon correlation spectroscopy and others

Unit III: 8L
Thin films; Self assemblies; composite nanomaterials; DNA-protein nanostructure, DNA-gold
particle conjugates, nanoparticles as non-viral transfection agents, protein nanotubes,
BioMEMS; Biomaterials-nanoparticles conjugate,Colloidal nanostructures

Unit IV: 6L
Nanostructures for drug delivery (Nanovesicles; Nanospheres; Nanocapsules, Magnetic
nanoparticles; Liposomes; Dendrimers), concepts, targeting, routes of delivery and advantages,
Thermal ablation of cells using nanoparticles

Unit V: 8L
Fluorescent nanomaterials for Biosensors and Biolabelling, Quantum dots, imaging and
biosensors; Nanodevices for sensor development, Antimicrobial activity and wound healing,
Artificial implants, Tissue engineering,

Unit VI: 6L
Effect of nanomaterials on human health, environment and safety, Recent progress and
challenges in the risk assessment of nanomaterials.

Text/References Books:

1. Multilayer Thin Films, Editor(s): Gero Decher, Joseph B. Schlenoff Publisher: Wiley-
VCH Verlag GmbH & Co. KGaA ISBN: 3527304401

2. Bionanotechnology: Lessons from Nature Author: David S. Goodsell Publisher: Wiley-
Liss ISBN: 047141719X

3. Biomedical Nanotechnology Editor: Neelina H. Malsch Publisher: CRC Press ISBN: 0-
8247-2579-4

4. Colloidal Nanoparticles in Biotechnology  Editor: Abdelhamid  Elaissari
Publisher: John Wiley & Sons ISBN: 978-0-470-23052-7

5. A Textbook of Nanoscience and Nanotechnology, ISBN:9781259007323,Tata Mc Graw
Hill Publication.

6. Bio-Nanotechnology: A Revolution in Food, Biomedical and Health Sciences,
ISBN:978-0-470-67037-8, Wiley—Blackwell Publication.



BT-22310: Genomics and Proteomics

Unit I: 6L
DNA sequence analysis methods, Sanger Dideoxy method and Fluorescence method.
Automated sequencing, large scale genomic sequencing, nextgen sequencing. Structural,
Genomics: Human genome project and the genetic map, Genome databases; Annotation of
genome

Unit II: 8L
Functional genomics Gene variation and Single Nucleotide Polymorphisms (SNPs),Biomarkers
(SSR, ISSR), DNA Finger printing, Expressed sequenced tags (ESTs); Gene-disease
association; Microarray analysis, QPCR, Introduction to gene networks. Comparative genomics.

Unit III: 6L
Introduction to pharmacogenomics, Rational drug design, Identification of Drug targets,
Application of Classical Genetic Techniques to Pharmacogenomics — Cell Based Model for
Cytotoxic Anti-Cancer Agents

Unit IV: 6L
Introduction and scope of proteomics, High throughput techniques for protein separation
Isoelectric focusing (IEF); Two dimensional PAGEfor proteome analysis; Image analysis of2D
gels. Tandem HPLC.

Unit V: 6L
Introduction to mass spectrometry, Strategies for protein identification; MALDI-TOF, MS-MS.
Post translational modification studies by MS. Denovo Protein sequencing, Protein-protein
interaction (Two hybrid interaction screening).

Unit VI: 8L
Protein engineering, Protein chips and functional proteomics; Clinical and biomedical
application of proteomics; Proteome database; Industrial application of proteomics

Texts /References Books:
1. Principles of Genome Analysis and Genomics,Third Edition(2003) S.B. Primrose and

R.M. Twyman, Blackwell Publishing Company, Oxford, UK.

2. Introduction to proteomics—Tools For The New Biology, First Edition (2002) D.C.
Liebler, Humana Press Inc, New Jersey, USA.

3. Genome3 by T.A. Brown, 2009

4. Introduction to Bioinformatics: Third Edition (2008) Arthur M. Lesk, Oxford University
Press.

5. Introduction to Proteomics: Principles and Applications: Nawin C Mishra, (2010) Wiley
and sons.



BT-22311:Bioprocess Technology

Unit I: 5L
Basic structure of bioprocesses related to secondary metabolites, biological systems in
bioprocesses, introduction of organisms as mass and energy consumers, metabolic stoichiometry

Unit II: 5L
Energetic of cellular growth, microbial kinetics, multiple substrates and multiple species of
fermentation

Unit III: 8L

Upstream processing: Media formulation; Sterilization; Aeration and agitation in bioprocess;
Measurement and control of bioprocess parameters; bioprocess control methodologies,
downstream processing principles, isolation and purification of products

Unit IV: 8L
Transport phenomena in microbial systems, various approaches to scale-up including regime
analysis and scale-down, scale-up methods by currently used rules-of-thumb viz. constant P/V
kLa

Unit V: 9L

Bioreactor designs; Types of fermentation and fermenters; Concepts of basic modes of
fermentation—Batch, fed batch and continuous; Conventional fermentation v/s
biotransformation; Solid substrate, surface and submerged fermentation; Large scale animal
and plant cell cultivation, immobilized bio-catalytic and cell bioreactors

Unit VI: 5L
Plant Design; Economic analysis of Bioprocess and Fermentation economics; Capital Cost and
manufacturing cost; Case studies

Texts/References books:

1. J.E.Bailey and D.F.Ollis, Biochemical Engineering fundamentals, 2" Ed., McGraw-Hill,
1986.

2. H.W.Blanch and D.S.Clark Biochemical Engineering, Marcel Dekker, Inc., 1996.

M.Lshuler and F.Kargi., Bioprocess Engineering, Prentice Hall Inc., 1997.

P.A.Belter, E.L.Cussler and W.S. Hu, Bioseparations: Downstream Processing for

Biotechnology, John Wiley & Sons, 1988

5. S. Aiba, A.E.Humphrey and N. Millis, Biochemical Engineering, Prentice-Hall 1978.

6. H.S. Rehm and G.Reed, Eds, Biotechnology, Vols.3 & 4 .VCH,1991.
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BT-22312:Bioethics, Biosafety and IPR
Unit I: 6L

Different ethical issues related to biotechnology, Importance and application of bioethics.
International guidelines on bio-safety and bioethics and current legal issues.

Unit II: 7L
Different standard practices (GLP,GMP,GCPetc). Social and international challenges for
modern medicine, GM food, stem cell therapy.

Unit III: 8L
Types of IP: Patents, Trademarks, Copyright & Related Rights, Industrial Design, Traditional
Knowledge, trade secrets, Geographical Indications. Precautions while patenting
disclosure/non-disclosure. Patent infringement- meaning, scope, litigation, case studies.

Unit IV: 7L
Applications, international guidelines, and importance of biosafety, biosafety guidelines of
biotechnology laboratories, important factors and safety guidelines to start-up of a
biotechnology based company.

Unit V: 7L
Role of different organizational level in bio-business set-up. Transition of an idea from
biotechnology based R&D to business units, fund generation and resource creation for bio-
business startup.

Unit VI: 5L
Different bio-product based industries, their history, products and establishments. Different
national and international organizations their functioning.

Text/Reference books:

1. Eric Grace Biotechnology unzipped: Promises and realities. Wash. DC : Joseph Henry Press.
1997.

2. Arthur Kornberg. Sausalito, CA The golden helix: University Science Books.1995.

3. Richard Oliver The coming biotech age: The business of biomaterials. NY: McGraw Hill.
2000.

4. Ruth Ellen Bulger et al., The ethical dimensions of the biological sciences. NY: Cambridge
University Press. 1993.

5. David F. Betsch, Principles of Biotechnology



