MANAGEMENT AND ENTREPRENEURSHIP

Sub Code 1 10AL 51 IA Marks 125
Hrs/week 104 Exam Hours : 03
Total Lecture Hrs .52 Exam Marks : 100
PART — A
MANAGEMENT

UNIT -1
MANAGEMENT: Introduction - Meaning - nature and charactesstaf Management, Scope and
Functional areas of management - Management asiemcs¢ art of profession - Management &
Administration - Roles of Management, Levels of Mgement, Development of Management Thought -
early management approaches - Modem managememaapges.

7 Hours
UNIT - 2
PLANNING: Nature, importance and purpose of planning pro€dgectives - Types of plans (Meaning
Only) - Decision making Importance of planning e in planning & planning premises - Hierarchy of
plans.

6 Hours
UNIT - 3
ORGANIZING AND STAFFING: Nature and purpose of organization Principlesrghnization - Types
of organization - Departmentation Committees- Caist@tion Vs Decentralization of authority. and
responsibility - Span of control - MBO and MBE (Mitag Only) Nature and importance of staffing--
:Process of Selection & Recruitment (in brief).

6 Hours
UNIT - 4
DIRECTING & CONTROLLING: Meaning and nature of directing Leadership stylestivation
Theories, Communication - Meaning and importanceoerdination, meaning and importance and
Techniques of Co Ordination. Meaning and stepsointrolling - Essentials of a sound control system -
Methods of establishing control (in brief):

7 Hours

PART-B

ENTREPRENEURSHIP

UNIT - 5
ENTREPRENEUR: Meaning of Entrepreneur; Evolution of .the Cong¢éptnctions of an Entrepreneur,
Types of Entrepreneur, Entrepreneur - an emerditgss. Concept of Entrepreneurship - Evolution of
Entrepreneurship, Development of Entrepreneurstspages in entrepreneurial process; Role of
entrepreneurs in Economic Development; Entreprestiguin India; Entrepreneurship - its Barriers.

6 Hours
UNIT - 6
SMALL SCALE INDUSTRIES: Definition; Characteristics; Need and rationaldjéatives; Scope; role
of SSI in Economic Development. Advantages of S8pSto start and SSI - Government policy towards
SSI; Different Policies of SSI; Government SupgdortSSI during 5 year plans. Impact of Liberalipati
Privatization, Globalization on SSI Effect of WTOYG T Supporting Agencies of Government for SSI,
Meaning, Nature of support; Objectives; Functiohgpes of Help; Ancillary Industry and Tiny Industry
(Definition Only)

7 Hours
UNIT -7
INSTITUTIONAL SUPPORT: Different Schemes; TECKSOK; KIADB; KSSIDC; KSIM@QIC Single
Window Agency; SISI; NSIC; SIDBI; KSFC.

7 Hours
UNIT - 8
PREPARATION OF PROJECT: Meaning of Project; Project Identification; PrtjeSelection; Project
Report; Need and Significance of Report; ContelRtsmulation; Guidelines by Planning Commission for
Project report; Network Analysis; Errors of Projédeport; Project Appraisal. Identification of busss
opportunities: Market Feasibility Study; Techni€aasibility Study; Financial Feasibility Study & Gal
Feasibility Study.

7 Hours
TEXT BOOKS:
1. Principles of Management —P. C.Tripathi, P.N. Reddy — Tata McGraw Hill,
2. Dynamics of Entrepreneurial Development & Managemeh Vasant Desai - Himalaya Publishing
House
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3. Entrepreneurship Development— Poornima. M. Charantimath Small Business Eniwepr- Pearson
Education - 2006 (2 & 4).

REFERENCE BOOKS:

1. Management Fundamentals Concepts, Application, Skill Development - Rabeusier - Thomson
2. Entrepreneurship Development- S.S.Khanka - S.Chand & Co.

3.Management- Stephen Robbins - Pearson Education/PH{™HBdition, 2003.

BIOKINETICS & BIOREACTION ENGINEERING

Sub. Code : 10BT-52 I.A Marks : 25

Hours/week 04 Exam Hrs. : 03

Total Hours 52 Exam Marks : 100
PART A

UNIT 1:

INTRODUCTION

Law of mass action and rate equation, definitionsl @xamples of elementary and non-
elementary reactions, theories of reaction rate temperature dependency, analysis of
experimental reactor data - evaluation of rateadqn by integral and differential analysis for

constant volume system. Conceptual numericals. 08 Hours

UNIT 2:

BIOCHEMICAL EQUILIBRIA

Equilibrium in chemically reactive systems (singled multiple reactions), evaluation of reaction
equilibrium constant, concentration/conversion gdafiect of temperature on equilibrium —

derivation of Gvs. T relation, application of above concepts to baltal systems. Conceptual

numericals. 04 Hours

UNIT 3:

BIOREACTORS

Design equations for homogeneous system - batechgedstank and tubular flow reactor, size

comparison of single reactors, combination of r@asystems - Qualitative design for parallel
and series reactors and recycle reactors. Condeptoeericals. 08 Hours

UNIT 4:

NON-IDEAL BIOREACTORS

Non-ideal reactors, residence time distributiond&s for pulse and step input, Exit age
distribution of fluid in reactors, RTD’s for CSTR@ PFR, calculations of conversions for First
order reactions, tanks in series models. Conceptuakricals. 06 Hours

PART B
UNIT 5:
ENZYME KINETICS
Enzyme active site, types of enzyme specificitieszyme kinetics, initial velocity studies,
formation of ES complex, derivation of Michaelis-Men equation, definition of Km and Vmax,
Lineweaver-Burk and Eadie-Hofstee plots. Units a@izyeme activity, Enzyme inhibition:
competitive, uncompetitive and non-competitive; &®agons — allosteric and feed back
regulation. Conceptual numericals. 10 Hours
UNIT 6:
KINETICS OF MICROBIAL GROWTH AND PRODUCT FORMATION
Phases of cell growth in batch cultures; simplenuctured kinetic models for microbial growth
- Monod model; Growth of Filamentous Organisms. V@lo associated (primary) and non-
growth associated (secondary) product formatioetigs; Leudeking-Piret models; substrate and
product inhibition on cell growth and product fotioa; Conceptual numericalsO5 Hours
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UNIT 7:
METABOLIC STOICHIOMETRY AND ENERGETICS
Stoichiometry of cell Growth and Product Formatiefemental balances, degrees of reduction
of substrate and biomass; available-electron bakngeld coefficients of biomass and product
formation; maintenance coefficients. Energetic lgsis of microbial growth and product
formation - oxygen consumption and heat evolution aerobic cultures; thermodynamic
efficiency of growth. Conceptual numericals. 05 Hours
UNIT 8:
MEDIA DESIGN AND STERILIZATION
Medium requirements for fermentation processesb@agrnitrogen, minerals, vitamins and other
complex nutrients; oxygen requirements; Medium faation for optimal growth and product
formation - examples of simple and complex medigerimal death kinetics of microorganisms;
Batch and continuous heat — Sterilization of Ligonddia; Filter sterilization of liquid media.

07 Hours
TEXT BOOKS
Chemical Reaction Engineering by Levenspiel O.nJékiey.
Elements of Chemical Reaction Engineering by Fodle$., Prentice Hall.
Bioprocess Engineering by Shuler and Kargi Prerttiak.
Enzyme Kinetics and Mechanism by Paul F Cook & WCWMand, Garland Science.
REFERENCE BOOKS
Bioprocess Engineering by Aiba, Humprey & Milliscddemic Press.
Biochemical Engineering by James Lee, Prentice-Hall
Biochemical Engineering Fundamentals by Bailey @i, McGraw Hill.
Bioprocess Engineering Principles by Pauline M.ddoiElsevier Science
Principles of Biochemistry by Albert Lehninger, CB8blishers
Bioenergetics by L ErusteGreena Publishing Associates.
Enzyme Kinetics by Plowman, McGraw Hill.
Chemical Engineering Kinetics by Smith J.M., McGriill.
Wolf R. Vieth, Bioprocess Engineering — Kinetiddass Transport, Reactors and Gene
Expression. A Wiley — Interscience Publication.
Chemical Reactor Analysis and Design by Formentaad-Bischoff K B., John Wiley.
Biocatalytic Membrane Reactor by Drioli, Taylor &aAcis.

BIOINSTRUMENTATION & BIOSENSORS

Sub. Code : 10BT-53 I.A Marks : 25

Hours/week 04 Exam Hrs. : 03

Total Hours 52 Exam Marks : 100
PART A

UNIT 1:

INTRODUCTION

Electrical quantities and units; functional elensef an instrumentation system; static and
dynamic characteristics; principles of analog aigital meters; CRO, energy meters, time and
frequency meters; multimeters. Transducers: Classibn, resistive strain gages, RTD, LVDT,
Peizoelectric transducers, electromagnetic traresgducoptical transducers, transducers for
biomedical applications. Conceptual numericals. 06 Hours

UNIT 2:
BIOMEDICAL IMAGING & INSTRUMENTATION
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The terminology of medical instrumentation and imgga review of medical and physiological

signals; Principles, instrumentation (schematicd aapplications of: EEG, ECG, EMG,

Radiography, Nuclear Medicine, SPECT, PET, CT, MBlirasound Imaging, Photoacoustic

imaging, Digital Mammography, Endoscopy. 10 Hours

UNIT 3:

CARDIAC AND VASCULAR SYSTEM

Overview of cardiovascular system, Types of bloa@gspure sensors, Lumped parameter

modeling of a catheter-sensor system, Heart sou@diac catheterization, Indirect

measurement of blood pressure, Measuring blood flate, Measuring blood volume,

Pacemakers, Defibrillators, Cardiac-assist devicBRgplacement heart valves - related

instrumentation of equipments involved and sengoosiceptual numericals. 05 Hours

UNIT 4:

RESPIRATORY SYSTEM

Modeling the respiratory system, Measuring gas flate, Measuring lung volume, Tests of

respiratory mechanics, Measuring gas concentratitests of gas transport, Ventilators,

Anesthesia machines, Heart-Lung machine — relagtduimentation of equipments involved and

sensors. Conceptual numericals. 05 Hours
PART B

UNIT 5:

ANALYTICAL INSTRUMENTS

pH meters, Radiometric Devices, Fluorescence Spauttometers, Chromatology
(chromatographic techniques — GC & HPLC), Electarpkis, and Lab on a chip - related
instrumentation, Validation/Calibration, Commissiu;m and Maintenance of all the above
equipments. Conceptual numericals. 06 Hours

UNIT 6:

ASSAY TECHNOLOGIES AND DETECTION METHODS

Introduction; Bioassay Design and Implementatioagi@metric Assays; Scintillation Proximity
Assays; Types of fluorescence measurements andunmsttation; Reporter gene Assay
applications; Bio-analytical Applications. 06 Hours

UNIT 7:

AUTOMATION AND ROBOTICS

Introduction to Automation, types, LERT classificat system, components of a robot, softwares
used in robotics, Barcode technology, objectigexoding, symbologies used, barcode reader
(pen-type, laser type, CCD camera and camera haseldrs). PC based and Microcontroller
based automation. 04 Hours

UNIT 8:

BIOSENSORS

Introduction to Biosensors: Concepts and applioastioBiosensors for personal diabetes
management. Microfabricated Sensors and the Conmhelevelopment of Biosensors.
Electrochemical sensors, Chemical fibrosensorsn-skdective FETs, Noninvasive blood-gas
monitoring, Blood-glucose sensors. Noninvasive Bis®rs in Clinical Analysis. Applications
of Biosensor-based instruments to the bioprocessisiny. Application of Biosensors to
environmental samples. Biochips and their applicatio genomics. BlAcore - an optical
Biosensor. 10 Hours

TEXT BOOKS
Bioinstrumentation and Biosensors by Donald L WiMarcel Dekker Inc.
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Biosensors by Cooper J M (2004). Oxford Publication
Hand book of Biomedical Instrumentation — R. S. idigur, TMH.

Biosensors and their applications by Yang Victa% Glgo That T, Springer.
Biosensors — An introduction by Eggins Brain R. &YjlJohn & Sons.

Advances in Laboratory Automation-Robotics by JBRimaitis and J.N. Little, Zymark
Corporation.

Principles of Applied Biomedical Instrumentation Ggddes & Baker.
REFERENCE BOOKS

Automation technologies for genome characterizatiohn Wiley & Sons, Inc.
Transducers and Instrumentation by Murthy D V &nice Hall.

High Throughput Screening, Edited by John. P. DeWarcel Dekker.
Commercial Biosensors by Graham Ramsay, Johew§ilSon, INC.
Introduction to bioanalytical sensors by Alice JnGingham Newyrok, John Wiley.
Applied biosensors by Doland L Wise, CRC Press.

Encyclopedia of Medical devices and Instrumentalipid G Webster, John Wiley.

Introduction to Biomedical equipment technologydy Carr, J M Brown, Prentice Hall.
Introduction to Biomedical Engineering by J Ende8eBlanchard & J Bronzino, Elsevier.

IMMUNOTECHNOLOGY
Sub. Code : 10BT-54 I.A Marks : 25
Hours/week : 04 Exam Hrs. : 03
Total Hours 52 Exam Marks : 100
PART A

UNIT 1:

THE IMMUNE SYSTEM

Introduction, cells and organs of the immune systénmary and secondary Lymphoid organs,
antigens, antibodies and their structure, typesinwhune responses; anatomy of immune
response. Classification of immune system - inaattadaptive immunity. 06 Hours

UNIT 2:

HUMORAL-IMMUNITY

B-lymphocytes and their activation; structure amdction of immunoglobulins; immunoglobulin
classes and subclasses (allotypd®types and anti-idiotypic antibodies), Genetimntrol of
antibody production, production of monoclonal awtlyplonal antibodies. 08 Hours

UNIT 3:

CELL-MEDIATED IMMUNITY

Thymus derived lymphocytes (T cells) - their ontogeand types, MHC Complex, antigen
presenting cells (APC), mechanisms of T cell atiiva macrophages, dendritic cells,
langerhans cells, mechanism of phagocytosis, Antigecessing and presentati®. Hours

UNIT 4:

IMMUNE REGULATION AND TOLERANCE

Complement activation and types and their bioldgfoactions cytokines and their role in
immune response, immunotolerance, Hypersensititattypes and treatment. 06 Hours

PART B
UNIT 5:
IMMUNOLOGICAL DISORDER
Autoimmune disorders and types, pathogenic mechmnand treatment (rheumatoid arthritis),
experimental models of auto immune disease, primamg secondary immunodeficiency
disorders, mechanism of AIDS. 06 Hours
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UNIT 6:
TRANSPLANTATION IMMUNOLOGY
Immunological basis of graft, types of transplaiotatmechanism of graft rejection, role of HLA
in graft rejection, tissue typing, immunosuppressi@and immunosuppressive drugs, tumor
specific antigens. 06 Hours
UNIT 7:
MOLECULAR IMMUNOLOGY
Vaccines and their types, production of recombH2NA vaccines. Catalytic antibodies,
application of PCR technology to produteimanized antibodies (Single chain fragment
variable), immunotherapy with genetically engineleaatibodies. Brief mention about stem cells
and applications to immunology. 06 Hours
UNIT 8:
IMMUNODIAGNOSIS
Antigen antibody interaction — Precipitation reans, Agglutination reactions, Blood typing, A,
B, ABO & Rh, principles and applications of ELISRadio Immuno Assay (RIA), western blot
analysis, immuno-electrophoresis, Immunofluoresegolemiluminescence assay, FACS.
08 Hours
TEXT BOOKS
Immunology — an Introduction by Tizard, Thomson.
Immunology by J Kuby, WH Freeman
Immunology & Immunotechnology by Ashim K Chakravest Oxford University Press.
Immundiagnostics by S C Rastogi, New Age Intermetio
REFERENCE BOOKS
Essential Immunology by Roitt I. Blackwell SciefiPublications, Oxford.
Molecular Immunology By Benjamini E.
Immunology A short course by Benjamini E. and Legitn S. Wiley Liss.
The Immune System by Peter Parham, Garland Science.
Understanding Immunology by Peter Wood, Pearsorc&chn.

GENETIC ENGINEERING & APPLICATIONS

Sub. Code : 10BT-55 I.A Marks : 25

Hours/week 04 Exam Hrs. : 03

Total Hours 52 Exam Marks : 100
PART A

UNIT 1:

INTRODUCTION

Extrachromosomal elements, Construction of recomiiirDNA molecules, vectors in rDNA
technology, salient features of vectors, types eftors-plasmids, cosmids, phagemids and
viruses. Construction of vectors (BAC, Blue scaptl YAC) 06 Hours

UNIT 2:

ENZYMES IN GENETIC ENGINEERING

Exonucleases and Restriction Endonculeases: ctag®h, mode of action. Enzymes in
modification - Polynucleotide phosphorylase, DNddethylases, phosphatases, polynucleotide
Kinase, Ligases, RNase and their mechansim ofractio 06 Hours

UNIT 3:

NUCLEIC ACID HYBRIDIZATION AND AMPLIFICATION

Methods of nucleic acid detection, polymerase chaaction (PCR) and its applications,
variations in PCR and applications, methods of @iachcid hybridization, probe and target
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sequences, Southern and Northern hybridizatiomtgalks, nucleic acid mutagenesisivo and
invitro. 08 Hours

UNIT 4:

CONSTRUCTION OF DNA LIBRARIES

Isolation and purification of nucleic acids (DNA RNA), quantification, storage, Isolation of
plasmids, Construction of genomic and cDNA librayigcreening and preservatio® Hours

PART B

UNIT 5:
GENE TRANSFER TECHNIQUES
Gene transfer techniques in plants, animals andolms — Transformation, electroporation,
microprojectile system, liposome mediated trangfene gun etc. Agrobacterium-mediated gene
transfer in plants — Ti plasmid: structure and fiorcs, Ti plasmid based vectors - advantages.
Chloroplast transformation. 08 Hours
UNIT 6:
TRANSGENIC SCIENCE AND GENETIC IMPROVEMENT
Transgenic science in plant improvement, biophagmiplants as bioreactors, transgenic crops
for increased yield, resistance to biotic and abistresses.
Techniques of gene mapping in plants. Marker-asiselection and breeding for improvement.
Transgenic science for animal improvement, bioplagm- animals as bioreactors for
recombinant proteins, Gene mapping in farm animilarker-assisted selection and genetic
improvement of livestock. 08 Hours
UNIT 7:
OTHER APPLICATIONS
Microbial biotechnology - Genetic manipulation, eregring microbes for the production of
antibiotics, enzymes, Insulin, growth hormones, awbonal antibodies, clearing oil spills.

06 Hours
UNIT 8:
GENE THERAPY
Introduction. Methods of Gene therapy. Gene tangetind silencing. Gene therapy in the
treatment of cancer, SCID, muscular dystrophy,iragpy disease (emphysema), cystic fibrosis,
etc., Challenges in gene therapy. Future of gesrafly. 04 Hours

TEXT BOOKS

Introduction to Genetic Engineering by Nicholl. Gandge Low Price Edition.

Principles of gene manipulation - An introductiandenetic engineering, Old R.W., Primrose
S.B., Blackwell Scientific Publications.

From Genetics to Gene Therapy — the molecular paglgoof human disease by David S
Latchman, BIOS scientific publishers.

Genes IX by Benjamin Lewis, Oxford University & CEBress.

DNA Science by David A Micklos, Greg A Freyer anddid A Crotty, | K International.
REFERENCE BOOKS

Molecular Biotechnology: Principles and Practicgsdhannarayappa, University Press.

A Text book of Molecular Biotechnology by Ashok Gifian, IK Intl.

Genetic Engineering Vol. 1-4 (Williamson EditioAcademic Press.

Recombinant DNA by Watson et al., Scientific Amaridook.

Vectors by Rodriguer and Denhardt, Butterworth Rielrs.

Current protocols in molecular biology, Greena Rlilashg Associates, NY.

Berger S.L. Kimmel A.R. Methods in enzymology, &2, Academic Press.

Molecular cloning Volumes |, Il and Ill. Sambrooletlal. Cold Spring Harbor lab Press.
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BIOINFORMATICS

Sub. Code : 10BT-56 I.A Marks : 25

Hours/week 04 Exam Hrs. : 03

Total Hours 52 Exam Marks : 100
PART A

UNIT 1:

DATABASES & TOOLS

Introduction to Bioinformatics, Need for informatictools and exercises, Bioinformatics
resources: NCBI, EBI, ExPASy, RCSB. Significancedatabases towards informatics projects.
Primary and Secondary Databases. GenBank, DDBJ,LEMBR, Uniprot-KB, SWISS-PROT,
TrEMBL, UniParc. Format of databases, Gene barikifea Protein Data Bank (PDB) flat file;
FASTA Format, PIR Format; Structure file format® BSUM, PDBLite, MMDB, SCOP, Pfam,
ProDOM; Database of structure viewers. Specialisiadabases: NCBIPubmed, OMIM,
Medical databases, KEGG, EST databases; Genomigadataat NCBI, EBI, TIGR, SANGER.
Overview of other popular tools for various bioinfatics exercises. 06 Hours
UNIT 2:
SEQUENCE ALIGNMENT AND DATABASE SEARCHES
Introduction, The evolutionary basis of sequendgnahent, the Modular Nature of proteins,
Optional Alignment Methods, Substitution scoredystitution matrices, PAM, BLOSUM, Gap
penalties, Statistical significance of Alignmeridsitabase similarity searching, FASTA, BLAST,
Low-Complexity Regions, Repetitive Elements. Piadti Aspect of Multiple Sequence
Alignment, Progressive Alignment Methods, CLUSTALWIotifs and Patterns, PROSITE,
3DPSSM. MeMe, PSI-BLAST, PHI-BLAST, PRATT, Hiddenakkov Models (HMMs), and
Threading methods. Conceptual numericals. 08 Hours
UNIT 3:
PHYLOGENETIC ANALYSIS
Introduction to Phylogenetic analysis, rooted amdoated treesElements of phylogenetic
Models, Phylogenetic Data Analysis: Alignment, Sitbson Model Building, Tree Building,
and Tree EvaluationJree - Building Methods-Distance based and chardmsed methods,
Evaluating Trees and Data- Boot strapping (parametnd non parametric), Phylogenetic
softwares (CLUSTALW, PHYLIP etc), Conceptual nurcals. 06 Hours
UNIT 4:
PREDICTIVE METHODS
Predictive Methods using Nucleotide sequencesFramework, Masking repetitive DNA,
Database searches, Codon Bias Detection, DeteEtingtional Sites in the DNA (promoters,
transcription factor binding sites, translationtiation sites), Integrated Gene Parsing, finding
RNA Genes, Web based tools (GENSCAN, GRAIL, GENHPER).
Predictive Methods using Protein sequence$rotein Identity based on composition, Physical
properties Based on sequence, secondary structdréolling classes, specialized structures or
features, tertiary structure. Related web basedwacé (JPRED, PROSEC, NNPREDICT,
SOPMA, DSSP, STRIDE) 06 Hours

PART B

UNIT 5:

PLASMID MAPPING AND PRIMER DESIGN

Restriction mapping, Utilities, DNA strider, MacMec and OMIGA, gene construction KIT,
Vector NTI, Web based tools (MAP, REBASE); Primesign — need for tools, Primer design
programs and software (PRIME3). Conceptual numistica 06 Hours
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UNIT 6:

GENOME BIOINFORMATICS

Sequencing method8ioinformatics tools and automation in Genome Seqimg, analysis of
raw genome sequence data, Utility of EST datalrasequencing, Bioinformatics in detection of
Polymorphisms, SNPs and their relevanBeinformatics tools in microarray data analysis.
Tools for comparative genomics: BLAST2, AVID, VistdUMmer, COG, VOG. Qualitative
discussions on Machine Learning Tools (Artificiatdlligence, Genetic algorithm and neural
networks). 06 Hours

UNIT 7:

MOLECULAR MODELING & VIZUALIZATION

Scope and applications of insilico modeling in nmodéiology. Comparative modeling,
Constructing an initial model, refining the modehanipulating the model; molecular
superposition and structural alignment, conceptenérgy minimization, different types of
interactions and formulation of force fields. Bad® algorithm, its limitations, treatment of
long range forces. Structure Visualization and Gregd representation of molecular structures:
small molecules (low molecular weight — peptidescleotides, disaccharides, simple drugs
molecules) and macromolecules (high molecular weigblecules - proteins, DNA, RNA,
membranes). Usages of visualization software adailan public domain like VMD, Rasmol,
Pymol, SpdbViewer, Chime, Cn3D and GRASP. Rotame8tructures of Proteins
(Conformational Flexibility), Canonical DNA FormBRA Sequence Effects). 08 Hours

UNIT 8:

INSILICO DRUG DESIGN

Molecular modeling in drug discovery, deriving bstise conformations, molecular docking,
guantitative structure-activity relationship (QSARJeriving the Pharmacophoric Pattern,
Receptor Mapping, Estimating Biological Activitidsigand - Receptor Interactions: Docking-
softwares (AUTODOCK, HEX) Calculation of Molecul®&roperties, Energy Calculations (no
derivation). Conceptual numericals. 06 Hours

TEXT BOOKS

BIOINFORMATICS by Andreas D Baxevanis. Wiley Intelence.

Essentials of Bioinfomatics, Jin Xinog, Texas A &Whiversity, Cambridge University press.
BIOINFORMATICS: by David W Mount, cold spring hanbo

Introduction to Bioinformatics by Arthur Lesk, Iédition, Oxford Publications.

Structural Bioinformatics by Philip E Bourne, JoWhiley & Sons.

BIOINFORMATICS: Stuart M Brown, NYU Medical CentedY USA.

DISCOVERING GENOMICS, PROTEOMICS & BIOINFORMATICS BY A M CAMPBELL & L JHEYER,
PEARSONEDUCATION.

Fundamental Concepts of Bioinformatics by D E Kr&& L Raymer, Pearson.
REFERENCE BOOKS

Computational methods for macromolecular sequenatysis: R F Doolittle. Acad. Press.
Computational methods in Molecular Biology. S.LZkarg, D B Searls, S Kasif, Elsevier.
BIOINFORMATICS — METHODS AND APPLICATIONS GENOMICS, PROTEOMICS AND DRUG
DiscovERY BY SC RASTOGI, N MENDIRATTA & PRASTOGI, PHI.

The molecular modeling perspective in drug debighl Claude Cohen, Academic Press.
Analytical Tools for DNA, Genes & Genomes: by Arsbrarkoff, New Age.

Introduction to Bioinformatics by ANNA TRAMONTANOTAYLOR & FRANCIS
BIOINFORMATICS by Des Higgins & Willie Taylor Oxfat.
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GENETIC ENGINEERING & IMMUNOTECHNOLOGY LABORATORY

Sub. Code : 10BTL-57 I.A Marks : 25
Hours/week : 03 Exam Hrs. : 03
Exam Marks : 50
1. Preparation of DNA for PCR applications- Isolatipnrity & quantification
2. Introduction to PCR — working of PCR equipment,gygeonming, preparation of

reagents and buffer

Isolation of total RNA from plant/animal sources

GenéDNA amplification by randonprimers-RAPD

DNA amplification by specific primer

Southern hybridizatio(Demo)

Gene Transformatio®ene Cloning-PCR product/GUS gene
Agglutination Technique: Blood group identification

Bacterial Agglutination Technique-Widal test (Tulside agglutination)
10 Ouchterlony Double Diffusion (ODD) and Radial Imnadgiiffusion (RID)
11.ELISA- Microtitre plate

12.Countercurrent immunoelectrophoresis (CCIEP)

13.Rocket immunoelectrophoresis (RIEP)

14.SDS PAGE and Western blot

15. Separation of lymphocytes from peripheral blood.

©CoNOO AW

TEXT/REFERENCE BOOKS

Introduction to Genetic Engineering by Nicholl. Gandge Low Price Edition.

Principles of gene manipulation - An introductiandgenetic engineering, Old R.W., Primrose
S.B., Blackwell Scientific Publications.

From Genetics to Gene Therapy — the molecular paglioof human disease by David S
Latchman, BIOS scientific publishers.

Genes IX by Benjamin Lewis, Oxford University & CEBress.

DNA Science by David A Micklos, Greg A Freyer anddid A Crotty, | K International.
Molecular Biotechnology: Principles and Practicgsdhannarayappa, University Press.
A Text book of Molecular Biotechnology by Ashok Gifian, IK Intl.

Genetic Engineering Vol. 1-4 (Williamson EditioAcademic Press.

Recombinant DNA by Watson et al., Scientific Amandook.

Vectors by Rodriguer and Denhardt, Butterworth iielrs.

Current protocols in molecular biology, Greena libhg Associates, NY.

Berger S.L. Kimmel A.R. Methods in enzymology, &2, Academic Press.

Molecular cloning Volumes I, Il and 1ll. Sambrooletlal. Cold Spring Harbor lab Press.
Laboratory manual for Genetic Engineering. Johnnison, PHI Ltd.

Immunology & Immunotechnology by Ashim K Chakravest Oxford University Press.
Immundiagnostics by S C Rastogi, New Age Intermetio

Current protocols in molecular biology, Greena libhg Associates, NY.

Berger S.L. Kimmel A.R. Methods in enzymology, &2, Academic Press.

DNA Science by David A Micklos, Greg A Freyer andvid A Crotty, | K International.
Molecular cloning Volumes |, Il and Ill. Sambrooletlal. Cold Spring Harbor lab Press.
Introduction to Genetic engineering by Sandhya NHKiPublishers.
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BIOINFORMATICS LABORATORY

Sub. Code : 10BTL-58 I.A Marks : 25
Hours/week : 03 Exam Hrs. : 03
Exam Marks : 50

1. Bibliographic search from PUBMED, SCIRUS, MEDMINERd Sequence retrieval
from Nucleic acid and Protein databases.

2. Sequence (FASTA and BLAST) searches — Retrievhabaiologs, paralogs, orthologs,

and xenologs

Pair wise comparison of sequences — Analysis @rmaters affecting alignment.

Multiple alignments of sequences and pattern detextion using PROSITE

Evolutionary studies / Phylogenetic analysis — Asigl of parameters affecting trees

Identification of functional sites in Genes / Gergmm

Secondary structure prediction of proteins andeiaccid (DNA/RNA)

Study of posttranslational modifications using velet tools

Restriction mapping: Analysis of maps for suitatlelecular biology experiment.

10 Primer Design: Factors affecting primer design.

11.PDB structure retrieval and visualization: Analysisiomologous structures.

12.Comparative Modeling of homologous sequences ahdat@mn of modeled structures.

13. Determination of ligand-protein interactions us®gDBV/ LIGPLOT

14. Superposition of structures — Calculation of RMSD.

15. Docking studies — Analysis of substrate / liganadioig using homologous structures

16. Derivation of pharmacophore patterns for seledtyends.

©CoNOO AW

TEXT/REFERENCE BOOKS

BIOINFORMATICS by Andreas D Boxevanis. Wiley Inteisnce.

BIOINFORMATICS by David W Mount, cold spring harbor

BIOINFORMATICS: A biologists guide to biocomputingnd the internet. Stuart M Brown,
NYU Medical Center, NY USA.

ESSENTIALS OF BIOINFORMATICS, Jin Xinog, Texas A &! University, Cambridge
University press.

Analytical Tools for DNA, Genes & Genomes: by Arsbtarkoff, New Age.

DISCOVERING GENOMICS, PROTEOMICS & BIOINFORMATICS BY A M CAMPBELL & L JHEYER,
PEARSONEDUCATION.

Fundamental Concepts of Bioinformatics by D E Kr&& L Raymer, Pearson.
Computational methods in Molecular Biology. S.LZkarg, D B Searls, S Kasif, Elsevier.
BIOINFORMATICS — METHODS AND APPLICATIONS GENOMICS, PROTEOMICS AND DRUG
DiscovERY BY SC RASTOGI, N MENDIRATTA & PRASTOGI, PHI.

Introduction to Bioinformatics by Arthur Lesk, OxtbPublications.

Structural Bioinformatics by Philip E Bourne, JoWhley & Sons
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VI SEMESTER

BIOPROCESS CONTROL & AUTOMATION

Sub. Code : 10BT-61 I.A Marks : 25
Hours/week : 04 Exam Hrs. : 03
Total Hours : 52 Exam Marks : 100
UNIT 1:

INSTRUMENTATION

Instrumentation - principles, Introduction to flovpressure, temperature and liquid level
measurements, measurement of important physicoichenand biochemical parameters,
methods of on-line and off-line biomass estimatitoyy injection analysis for measurement of
substrates, products and other metabolites. 08 Hours
UNIT 2:
FIRST ORDER SYSTEMS
Process characteristics, Laplace transforms, dirder systems — examples, mercury in glass
thermometer, liquid level system, linearizationspense of first order system for step, pulse,
impulse and sinusoidal changes in input, conceptualericals. 06 Hours
UNIT 3:
FIRST ORDER SYSTEMS IN SERIES
Interacting and non-interacting systems and thgirachic response to step, pulse and impulse
inputs; conceptual numericals. 04Hours
UNIT 4:
SECOND ORDER SYSTEMS
Second order systems with transfer functions (gpedi@amper, control valve, U-tube manometer),
response of second order system to step, puls@ulse and sinusoidal input — Overdamped,
underdamped and critically damped condition of sdaarder system, transportation lag.

08 Hours

PART B

UNIT 5:
CONTROLLERS AND FINAL CONTROL ELEMENTS
Actuators, Positioners, Valve body, Valve plugs,acteristics of final control elements,
controllers — two position control, proportionalntml, derivative control, integral control, P-I
(proportional-integral) control, P-D (proportionadierivative) control, P-I-D (proportional-
integral-derivative) control, conceptual numericals 05 Hours
UNIT 6:
CLOSED LOOP CONTROL SYSTEMS
Block diagrams for servo and regulatory problenmang§ient response of first and second order
processes for set point changes and load changiepreportional and PI controllers, conceptual
numericals. 05 hours
UNIT 7:
CONTROLLER DESIGN AND STABILITY
Criteria for stability, Routh test; Root locus (=3, Introduction to frequency response,
Qualitative discussion about Bode criteria and Ngfigeriteria; Conceptual numericals.

10 Hours
UNIT 8:
BIOPROCESSES DYNAMICS AND CONTROL
Dynamics and control of bioreactors & sterilize®n-line data analysis for state and parameter
estimation techniques for biochemical processes. 06 Hours
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TEXT BOOKS

Process System analysis and Control by Donald Ryi@amowr, McGraw-Hill.
Chemical Process Control by George StephanopoRtestice-Hall of India.
REFERENCE BOOKS

Process dynamics and control by D E Seborg, T FeEdghn Wiley.
Process Control by Wayne C. Bequette, Pearson Ednadssia

Essentials of Process Control by Luyben and LuybaGraw-Hill Education.
Process Modeling, Simulation and Control by Willihoyben McGraw-Hill Education.
Biochemical Engineering Fundamentals by Bailey @fis, Mcgraw Hill.
Bioprocess Engineering by Shule and Kargi, Prertiiak.

Bioprocess Engineering Principles by Pauline M.ddgiAcademic Press.
Rate controlled separations by Wankat P.C, Elsevier

CLINICAL & PHARMACEUTICAL BIOTECHNOLOGY

Sub. Code : 10BT-62 I.A Marks : 25

Hours/week 04 Exam Hrs. : 03

Total Hours 52 Exam Marks : 100
PART A

UNIT 1:

DRUG MANUFACTURE AND FORMULATION

Introduction to pharma industry, Biotechnology amiug design, Basic concepts and
applications, composition, preparation, physicodleam considerations in manufacture of
current biotech products & herbal medicines. Neefdonulation and formulation development
considerations. Concept & testing of preformulatiétheir parameters. Tablets: compressed,
granulation, coatings, pills, capsules. Parentaparations, herbal extracts, Oral liquids,
Ointments. Overview of Process Validation for phaceutical industries, Pilot Plant, Scale-Up
Techniques. 08 Hours

UNIT 2:

ANALYSIS OF PHARMACEUTICALS

Analytical methods and tests for various drugs dgrtochemical and bioanalytical
considerations. Validation of analytical methodgackaging techniques- Glass containers,
plastic containers, film wrapper, bottle seals; uassurance and control- storage and stability
of biotech products. 04 Hours

UNIT 3:

PHARMACOKINETICS AND PHARMACODYNAMICS

Pharmacodynamics and Pharmacokinetics of protegsedalrugs. Basic concepts, ADME
definitions , Need of pharmacokinetic study. Iptetations from pharmacokinetics parameters.
Examples of Pharmacodynamic parameters of variougsd Evolution of Drug Metabolism
Phase | Metabolism (microsomal oxidation, hydrotigla, dealkylation) Phase Il Metabolism
(Drug conjugation pathway) CYP Families. 07 Hours

UNIT 4:

PHARMACOTHERAPY

Classification of drugs based on therapeutic astimging suitable examples Special emphasis on
Vitamins, cold remedies, laxatives, analgesics;stenoidal contraceptives, external antiseptics,
antacids, antibiotics, biologicals, herbal produdsarmacotherapy of migraine, cancer, TB,
diabetes and male sexual dysfuntion. Hormone repiaat therapy. 07 Hours
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PART-B
UNIT 5:
CLINICAL BIOTECHNOLOGY
The philosophy behind and organization of clinicedearch. Disease target identification and
selection, receptor-based approaches, agonistagamsts, enzyme inhibitors, Pre-clinical
development to support testing in humans: In vara in vivo testing of new compounds,
Relationship between animal and human pharmacol&gety testing — acute, sub acute
toxicology, immunotoxicology. Concepts of pharmagdance. 07 Hours
UNIT 6:
BIOTHERAPY
Biotherapeutics: Clinical importance of TherapeuRcoteins: Therapeutic Antibodies and
Enzymes; Hormones and Growth Factors used as thatiep (erythropoietin & insulin as
examples). Interferons, Interleukins and additidRefulatory Factors. Preservation and clinical
use of blood and blood components, principles afdtyg guide lines for blood transfusion.
Advanced Sustained Release, Advanced drug Deli8gsfems: Liposomes and Nanopatrticles,
biodegradable drug delivery system (hydrogel based) 08 Hours
UNIT 7:
STEM CELLS IN HEALTH CARE
Types and identification of stem cells, Fate Mappih Stem Cells, Use of stem cells in therapy
of neurological, hematopoetic, hepatic, pancredisorders. Applications of epidermal stem cell
in Tissue engineering. Hematopoietic Stem Cellgs§ification and clinical manifestations of
hematopoietic stem cell disorders. 06 Hours
UNIT 8:
CLINICAL RESEARCH
General principles and guide to data sources, tgbepidemiology study designs, ecological
(correlation) studies, case reports, prevalenceeysror cross-sectional studies, case control
studies, Clinical trials-informed consent, PlaceBesponses, Clinical Registries. Clinical
Research Institutes, Data Management, Clinical &ebke from Pharmaceutical Industry
Perspective. 05 Hours

TEXT BOOKS

Biochemistry and Biotechnology by Gary Walsh, JuYifey & Sons Ltd.

Principles and Practice of Clinical Research by.JGallin and F. P. Ognibene, Elsevier
Publication.

Hematology by William J. Williams, Ernest Beutléllan JU. Erslev, Marshall A. Lichtman,
IK Publishers.

Stem Cell Biology by Marshak, Cold Spring Harboynfposium Pulblications.

Current Trends in Pharmacology by Arunabha Ray &itka Gulati, IK Intl.

An Introduction to Synthetic Drugs by Singh & Raegar, Himalaya publishing House.
Biopharmaceuticals, Biochemistry and BiotechnolbgyGary Walsh, Wiley Pub.

Principles of Medicinal Chemistry by Foyleppincott Williams & Wilkins Publishers.

Industrial Pharmaceutical Biotechnology by Heinrdkfenz, Wiley-VCH edition.
Biopharmaceutical Drug Design and Development byWa-Pong, Y Rojanasakul, and
J Robinson.

Pharmaceutical Biotechnology by K Sambamurthy & #tekh Kar, New Age.

Pharmaceutical Biotechnology by S P Vyas and V KtDCBS Publishers.

REFERENCE BOOKS

Basic & Clinical Pharmacology by Bartram G. KatzuMg Graw Hill.

The Theory & Practice of Industrial Pharmacy by hdaachman, Herbert A. Lieberman &
Joseph & Kanig, Vergese Publishing House Bombay.
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Enzyme Technologies for pharmaceutical and biotelciyical applications by Herbert A Kirst,
Wu-Kuang Yeh, Milton J. Marcel Dekker Publications

Developmental Biology, by Scott F. Gilbert, Wileyl®ications.

Current Trends in Pharmacology by Arunabha Ray &itka Gulati, IK Intl.

Developmental Biology, Scott F. Gilbe@ambridge University Press.

Molecular Biology of the Cell, by Bruce Alberts, @s Bray, Julian Lewis, Martin Raff, Keith
Roberts, James D. Watson, Garland Science.

Text book of Medical Biochemistry by R L Nath, Néwge Publishers.

Pharmaceutical Biotechnology by K Sambamurthy & #tekh Kar, New Age Publishers.

ICH guideline Q6B, Freelance Publishing.

Basic & Clinical Pharmacology by Bartram G. KatzuMg Graw Hill.

ENZYME TECHNOLOGY & BIOTRANSFORMATION

Sub. Code : 10BT-63 I.A Marks : 25

Hours/week 04 Exam Hrs. : 03

Total Hours : 52 Exam Marks : 100
PART A

UNIT 1:

INTRODUCTION

Introduction to enzymes, Classification, Sourcegchanism of enzyme action. Strategies of
purification of enzymes, criteria of purity, moléauweight determination and characterization
of enzymes. 06 Hours
UNIT 2:
BIOCATALYSTS
Advantages of enzymes vs chemical catalysts, mswol&nzymes versus whole cell systems,
enzymes in fermentation, Biocatalytic ApplicatioBnzyme catalysis (Acid-base, Covalent,
Metal ion catalysis, Substrate strain & entropyet$) Mechanism of coenzymes ( NAD/NADP,
FAD/FADH2, PLP, Coenzyme A, TPP, Biotin) 08 Hours
UNIT 3:
ENZYMES OF BIOLOGICAL IMPORTANCE
Acetylcholinesterase, angiotensin converting enzy(A€E), ACE Inhibitors, HMG Co A
reductase inhibitors, pseudocholinesterase, 5entidase (5NT), glucose-6-phosphate
dehydrogenase (GPD), CKisoforms, immunoreactivgsinogen (IRT) and chymotrypsin;
amylase isoenzymes, 06 Hours
UNIT 4:
ENZYMATIC TECHNIQUES
Enzyme and isoenzyme measurement methods withxtexm@es (fixed incubation and kinetic
methods); Methods for investigating the kinetic&Eakyme catalysed reactions — Initial velocity
studies, rapid-reaction techniques. Standardizaaod optimization methods, stability of
enzymes. 06 Hours

PART B

UNIT 5:

IMMOBILIZED ENZYMES

Techniques of enzyme immobilization; kinetics ofmobilized enzymes, effect of solute,
partition & diffusion on the kinetics of immobilideenzymes, design and configuration of
immobilized enzyme reactors; applications of imnfiebd enzyme technology, Economic
argument for immobilization. 08 Hours
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UNIT 6:

ENZYMATIC TRANSFORMATION

Reaction engineering for enzyme-catalyzed biot@nshtions. Catalytic antibodies.
Biocatalysts from extreme Thermophilic and Hypemth@philic microorganisms
(extremozymes). The design and construction of hosezymes, artificial enzymes,
Biotransformation of drugs (hydroxylation of Stefs), Host Guest Complexation chemistry,
enzyme design using steroid templates. 06 Hours

UNIT 7:

MEDICAL APPLICATIONS

Importance of enzymes in diagnostics, Enzyme patiterdiseases like Myocardial infarctions
(SGOT, SGPT & LDH). Isoenzymes (CK, LD, ALR)se of isozymes as markers in cancer and
other diseases. Enzymes in immunoassay technidiresapeutic enzymes. Inborn errors of
metabolism. 06 Hours

UNIT 8:

INDUSTRIAL APPLICATIONS

Enzymes used in detergents, use of proteases th feather and wool industries; methods
involved in production of glucose syrup from star@ising starch hydrolyzing enzymes),
production of maltose and sucrose, glucose frontulosk, uses of lactase in dairy industry,
glucose oxidase and catalase in food industry;rRéeh enzymes and DNA ligase86 Hours

TEXT BOOKS

Fundaments of Enzymology by Nicholas C Price ard&ts, Oxford Press.

Enzymes — Biochemistry, Biotechnology, Clinical @fistry by Trevor Palmer, Horwood
Publishing Limited.

Biotransformations in Organic Chemistry by Kurt EglSpringer Berlin Heidelberg.

Enzymes in Industry: Production and ApplicationsWy Gerhartz, VCH Publishers.

Enzyme Technology by M.F. Chaplin and C. Bucke, Gadge Press.

REFERENCE BOOKS

Enzyme Technology by Messing, Wiley, New York

Purifying Proteins for Proteomics by Richard J Ssoip IK International.

Proteins and Proteomics by Richard J Simpson, t&riational.

Enzymes by Dixon and Webb, IRL Press.

Principles of Enzymology for technological Applicats by Butterworth Heinemann,

Oxford University Press.

Biocatalyst for Industry by J.S. Dordrick, Plenunegs, New York.

Enzymes in Industry: Production and Applicatioby W. Gerhartz VCH Publishers
Fundaments of Enzymology by Prices and Stevensyr@dress.

GENOMICS & PROTEOMICS

Sub. Code : 10BT-64 I.A Marks : 25

Hours/week : 04 Exam Hrs. : 03

Total Hours 52 Exam Marks : 100
PART A

UNIT 1:

INTRODUCTION

Genes and Proteins, Polymorphisms — types of palfyhism, genome sequences and database

subscriptions, Prediction of new genes and theiction by databases. 04 Hours
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UNIT 2:

SEQUENCING & GENOME PROJECTS

Early sequencing efforts. Methods of preparing geicdNA for sequencing, DNA sequencing:
Sanger Dideoxy method, Fluorescence method, shoagproach. Genome projects Bioli.,
Arabidopsis and rice; Human genome project andjémetic map. 06 Hours

UNIT 3:

GENOMICS

Gene variation and Single Nucleotide Polymorphi¢gi$Ps), Expressed sequenced tags (ESTS),
Gene-disease association, diagnostic genes andahgejs, genotyping tools - DNA Chips and
their application, diagnostic assays; comparatigaogics. Functional genomic studies with
model systems such as Drosophila, Yeasi.@egans. 08 Hours

UNIT 4:

GENOME MANAGEMENT IN EUKARYOTES

Cell differentiation and gene regulation. Inher@arpattern in eukaryotes, Mutations, Regulation
of transcription, transcription factors and theordination of gene expression, translation and
post-translational modification in eukaryotes. ffgeence RNA, RNA silencing, SiRNA:
Applications in Functional genomics, Medicine aneh@ Knockdown. 08 Hours

PART B
UNIT 5:
STRUCTURAL GENOMICS
General architecture of prokarytoc and eukaryogaggne.C-Values of genomerganization of
genome within nucleus, mitochondrial and chloropigsnome. 04 Hours
UNIT 6:
GENOME ANALYSIS
Genetic and physical maps: Breeding requirementsmiapping. Molecular markers - RFLP,
RAPD, AFLP, microsatellites and SNPs. Methodsnmaflecular mapping, Marker assisted
selection. Map-based cloning, T-DNA and transpdsgging. Differential display via RT-PCR.
Micro-array in functional genomics. Bioinformatiasalysis — clustering methods. Approaches
to Physical mapping, FISH - DNA amplification markeTelomerase as molecular markers.
Genome mapping approaches for microorganisms. 07 Hours
UNIT 7:
PROTEOMICS
Introduction to proteins, Methods of protein isaat purification, quantification, Large scale
preparation of proteins and peptides, MerrifielahtBesis of peptides, use of peptides as probes.
Proteomics databases, proteins as drugs; Protaomgdnal information, two hybrid interaction
screens. 05 Hours
UNIT 8:
PROTEOME ANALYSIS
Mass-spec based analysis of protein expressionpasttranslational modifications. "Protein
Chip" - interactions and detection techniques. Mdthof measurement of mMRNA expression,
DNA array hybridization, Non-DNA array hybridizatipTwo dimensional PAGE for proteome
analysis, Image analysis of 2D gels, High throughproteome analysis by stable isotope
labeling, Automation in proteomics, Applicationsgybteome analysis to drug development and
toxicology, Phage antibodies as tools for protesmiycoanalysis in proteomics, Proteomics as
tool for disease diagnostics and plant genetics. 10 Hours

TEXT BOOKS
Introduction to Genomics by Arthur M Lesk, Oxforahidersity Press.
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Plant Genome Analysis. Edited by Peter M GressI@RC Press.

Genetic Analysis — Principles, Scope and ObjectbyedRS Finchman, Blackwell Science.
DISCOVERING GENOMICS, PROTEOMICS & BIOINFORMATICS BY A M CAMPBELL & L JHEYER,
PEARSONEDUCATION.

Protein Arrays, Biochips and Proteomics by J S Rlléal Humprey-Smith, CRC Press.
Genomics & Proteomics by Sabesan, Ane Books.

Purifying Proteins for Proteomics by Richard J Ssoip IK International.

Proteins and Proteomics by Richard J Simpson, t&riational.

REFERENCE BOOKS

Biocomputing Informatics and the Genome ProjectStwyth D.W., Academic Press.

Genes IX by Benjamin Lewis. Oxford University & CBress.

BIOINFORMATICS — METHODS AND APPLICATIONS GENOMICS, PROTEOMICS AND DRUG
DiscovERY BY SC RASTOGI, N MENDIRATTA & PRASTOGI, PHI.

BIOPROCESS EQUIPMENT DESIGN & CAED

Sub. Code : 10BT-65 I.A Marks : 25
Hours/week 04 Exam Hrs. : 04
Total Hours 52 Exam Marks : 100
UNIT 1:

INTRODUCTION TO DESIGN

a) Types of joints (welded)

b) Types of pipe fittings

C) Types of valves- ball and safety 10 Hours
UNIT 2:

PROCESS EQUIPMENTS DESIGN USING CAED

Detailed process and mechanical design of theviahig equipments

a) Fermentor vessels (bioreactor)

b) Double pipe heat exchanger

C) Shell and tube heat exchangers

d) Distillation column (packed bed)

e) Condenser (vertical condenser) 42 Hours

TEXT BOOKS

Process equipment design by M V Joshi, Macmilamamdimited.

Unfired pressure vessel | S Code 2825, JAICO PhiblisHouse.

Shell and tube heat exchanger specifications, 9&@503, Gulf Publishing Company.
Chemical engineers hand book by Perry and Greefgride-Hill.

REFERENCE BOOKS

Process equipment and mechanical aspect by V Gd&ghatry,CBS Publishers.
Mechanical equipment design, Brownell and YouMijey Publishing.

Fermentation and biochemical engineering hand bBokgiples, process design and
equipment. H C Vogel, & Noyes Edition. William Arelv Publishing.

Chemical Engineering by Coulson and Richardsore\i#s Science.

Equipment design by Atkingfacmillan Publishing.
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ELECTIVE A

ANIMAL BT
Sub. Code : 10BT-661 I.A Marks : 25
Hours/week 04 Exam Hrs. : 03
Total Hours 52 Exam Marks : 100
PART A

UNIT 1:
INTRODUCTION
History and development of animal tissue culturguiment and materials (culture vessels,CO
incubator, inverted microscope, cell counters).n@ples of sterile techniques. Sources of
tissues, types of tissues - epithelial, muscle,neotive, nerve and blood. Introduction to
balanced salt solutions. Cell culture media - congods of the medium, physical, chemical and
metabolic functions of media. Role of serum andpsments, serum-free media, features and
specifications of MEM, DMEM, RPMI and Ham’s mediuRole of antibiotics in media.

08 Hours
UNIT 2:
TECHNIQUES
Measurement of cell number - hemocytometer, codtemter. Measurement of cell viability
and cytotoxicity. Dye exclusion and inclusion testlonigenic assay, macromolecular
estimation, MTT based assay. Measuring paramefegsowth — growth curves, PDT, Plating
efficiency and factors influencing growth. 05 Hours
UNIT 3:
CELL LINES
Primary culture — Mechanical and enzyOmatic moddesfegregation, establishment of primary
culture. Subculture - passage number, split rageding efficiency, criteria for subculture. Cell
lines - definite and continuous cell lines, chasaeation, authentication, maintenance and
preservation of cell lines. Contamination - baeteriviral, fungal and mycoplasma
contaminations, detection and control, cell tramsgttion — normal v/s. transformed cells,
growth characteristics of transformed cells. Viemld chemical-mediated methods of cell
immortalization. 08 Hours
UNIT 4:
CELL CULTURE
Scale-up of animal cell culture — Factors to besadered. Scale-up of suspension cultures -
Batch reactor, continuous culture, perfusion syste8tale-up of monolayer cultures — roller
bottles, Nunc cell factory, microcarrier culturesganotypic culture, matrices, factors affecting
culture and perspectives. 05 Hours

PART B

UNIT 5:

INVITRO FERTILIZATION & CLONING

Conventional methods of animal improvement, predamily selective breeding and cross-
breeding. Embryo biotechniques for augumentationregroductive efficiency and faster
multiplication of superior germ plasm. Super oviglat Oestrus synchronization. Embryo
collection, evaluation and transfénvitro maturation of oocytesnvitro fertilisation and embryo
culture. Embryo preservation. Micro manipulationdawloning. Artificial insemination,
preparation of foster mother, surgical and nonisatgnethods of embryo transfer, donor and
recipient aftercare. Cloning - concept of nucleansfer, nuclear reprogramming and creation of
Dolly. Stem cells - embryonic and adult stem cefilgsticity and concept of regenerative
medicine. 10 Hours
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UNIT 6:

HUMAN GENOME

Human genome - complexicity of the genome, outlmidsuman genome project, human disease
genes. Molecular biological techniques for rapicgtiosis of genetic diseases. Chemical
carcinogenesis, transfection, oncogenes and aogenes. Cryo preservation and transport of
animal germ plasm (i.e. semen, ovum and embry&shetherapy ex vivo andin vivo gene
therapy methods, applications. 06 Hours

UNIT 7:

TRANSGENICS

Tansgenic animals - retroviral, microinjection, ambineered embryonic stem cell method of
transgenesis. Application of transgenic animalsioplarming, disease models, functional
knockouts. 04 Hours

UNIT 8:

OTHER APPLICATIONS

Application of animal cell culture - Vaccine prodion, specialized cell types. Concepts of
tissue engineering - skin, liver, kidney, bladded éeart. Principles and species suitable for
aquaculture (Indian major carps and prawns). Gersgtitus of culture stocks. Chromosome
manipulations - Production of all male and steplgpulations, Hypophysation in fishes and
prawns. Pearl culture - pearl producing molluskesaring of oysters, nucleation for pearl
formation and harvesting of pearls. Probiotics #melr significance in aquaculture. Molecular
tools for the identification of diseases in aquapecies. 06 Hours

TEXT BOOKS

Culture of Animal Cells by R lan Fredhney, WileyskiPublications.

Animal Cell Biotechnology by Spier, RE and GriffithB Academic Press, London.

Animal Biotechnology by Murray Moo-Young, Pergameress, Oxford Press.

Animal Cell Technology: Principles and PracticesBujter M, Oxford Press.

Molecular Biotechnology by Sandy B. Primrose,dBlaell Scientific Publishers.

An Introduction to Molecular Biotechnology by MICHA. WINK, WILEY.

Molecular Biotechnology: Principles and PracticgOhannarayappa, University Press.
REFERENCE BOOKS

Methods in Cell Biology, Vol. 57, Animal Cell Cultet Methods Ed. JP Mather and D Bames.
Academic Press.

Fish & Fisheries of India by V. G. Jhingram, CehRablishing House.

Living resources for Biotechnology, Animal cellsy bA. Doyle, R. Hay and B.E. Kirsop,
Cambridge University Press.

Animal Cell Culture — Practical Approach, Editicluhn RW. Masters, Oxford Press.

Animal Cell Culture Techniques, Edition: Martin @Bs, Springer.

Cell Culture Lab Fax. Editors: M Butler & M Dawsdsios Scientific Publications Ltd. Oxford.
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PLANT BT

Sub. Code : 10BT-662 I.A Marks : 25

Hours/week 04 Exam Hrs. : 03

Total Hours 52 Exam Marks : 100
PART A

UNIT 1:

INTRODUCTION

Introduction to cell and tissue culture. Tissuetu@ media (composition and preparation).
Organogenesis, somatic embryogenesis. Embyo cultAre@lrogenesis and gynogenesis.
Endosperm culture. Protoplast culture and seleciaybrids. Cryopreservatioi®4 Hours

UNIT 2:

PLANT GENETIC ENGINEERING

Induction to Plant Genetic Engineering: Types oanpl vectors and their use - Particle
bombardment, electroporation, microinjection. Agrolerium mediated transformation -
Technique and applications. Ti and Ri-plasmids a&stors. Screening and selection of
transformants — PCR and hybridization methods.udés as a tool to delivery foreign DNA.
Transformation of monoctos. Mechanism of transgatexaction - Transgene stability and gene
silencing. Generation and maintenance of transgaaits. 08 Hours

UNIT 3:

PLANTS FOR BIOTIC AND ABIOTIC STRESSES

Introduction to biotic stresses, types. Applicatminplant transformation — bt genes, Structure
and function of Cry proteins — mechanism of actioritical evaluation. Non-bt like protease
inhibitors, alpha amylase inhibitor, Transgenichtemogy for development of virus, bacterial
and fungal resistance plants. Abiotic stress —othiction to drought and salinity stresses,
transgenic strategies for development of drougsistant plants, case studies 08 Hours

UNIT 4:

IMPROVEMENT OF VARIETIES

Post-harvest losses, long shelf life of fruits #oders, use of ACC synthase, polygalacturanase,
ACC oxidase, male sterile lines, barstar and barnagstems. Herbicide resistance -
phosphoinothricin, glyphosate, atrazine; insecistasce. Biosafety regulations and evaluation
of transgenics contained conditions. Implicatiohgene patents. 06 Hours

PART B
UNIT 5:
MOLECULAR FARMING AND APPLICATIONS
Plant metabolic engineering and industrial produbtslecular farming for the production of
industrial enzymes, biodegradable plastics, polyhyygbutyrate, antibodies, edible vaccines.
Metabolic engineering of plants for the productadrfatty acids, industrial oils, flavonoids etc.,
Engineering of carotenoid and provitamin biosynthpathways. 06 Hours
UNIT 6:
NITROGEN FIXATION AND APPLICATIONS
Nitrogen fixation and biofertilizersDiazotrophic microorganisms, nitrogen fixation genéwo
component regulatory mechanisms. Transfeniioenes andod genes — structure, function and
role in nodulation; Hydrogenase - Hydrogen metanoli Genetic engineering of hydrogenase
genes. 06 Hours
UNIT 7:
SIGNAL TRANSUCTION IN PLANTS
Signal transduction in plants: Mechanism, plantnimme signaling- Molecular mechanism of
Auxins, Gibberlins, Cytokinins, Abscisic acid anthyene, transduction, light perception and
signaling network in higher plants, calcium andisgblipids signaling. 06 Hours
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UNIT 8:

ALGAL TECHNOLOGIES

Blue-green algae and Azolla - Identification oftelspecies and mass production for practical
application. Mycorrhizae - importance in agricuituaind forestry. Algae as a source of food,
feed, single cell protein, biofertilizers; induatruses of algae. Mass cultivation of commercially
valuable marine macroalgae for agar agar, algiratesother products of commerce and their
uses. Mass cultivation of microalgae as a sourqgeaikin and feed. 08 Hours

TEXT BOOKS

Plant Cell Culture : A Practical Approach byARDixon & Gonzales, IRL Press.

Plant biotechnology in Agriculture by K. LindseydaM.G.K. Jones, Prentice hall, New Jersey.
Plant Biotechnology, Prakash and Perk, Oxford & IBlblishers Co.

Plant Biotechnology by J Hammond, P McGarvey andugibov, Springer Verlag.
Biotechnology in Crop Improvement by HS Chawla,| IBiook Distributing Company.
Biodegradation and Detoxification of EnvironmenRdllutants by Chakrabarthy AMCRC
Press.

Practical Application of Plant Molecular Biology Bd Henry, Chapman and Hall.
REFERENCE BOOKS

Molecular Biotechnology: Principles and Practicgsdhannarayappa, University Press.

Plant Tissue Culture: Applications and Limitationg S.S. Bhojwani, Elsevier, Amsterdam.
Plant Cell and Tissue Culture for the Productiofrodd Ingredients by TJ Fu, G Singh and WR
Curtis (Eds): Kluwer Academic Press.

Biotechnology in Agriculture by MS Swamynathan,Mtian India Ltd.

Gene Transfer to Plants by Polyykus | and Spongeggilss.Ed. Springer Scam.

Genetic Engineering with Plant Viruses by T Micha@eWilson and JW Davis, CRC Press.
Molecular Approaches to Crop Improvement by Denhiwelly Eds. Kluwer. Academic
Publishers.

Plant Cell and Tissue Culture- A Laboratory marbyaReinert J and Yeoman MM, Springer.
Plant Tissue Culture by Sathyanarayana BN, IK fdiblishers.

MICROBIAL BT
Sub. Code : 10BT-663 I.A Marks : 25
Hours/week : 04 Exam Hrs. : 03
Total Hours 52 Exam Marks : 100

PART - A

UNIT 1:
INTRODUCTION
Study of Prokaryotes & Eukaryotes, Classificatiomd aldentification of Microorganisms,
classification and identification of fungi. 02 Hours
UNIT 2:

MICROBIAL PROCESS ENGINEERING

Introduction to microbial process development. 8calp of microbial processefnalysis of
experimental data. Design & optimization of fernsimn media. Kinetics of cell growth.
Sterilization of air and media. Modes of cell cu#tuBioreactor systems including utilities. Mass
transfer in Microbial processes. Instrumentatiod eontrol of process paramet@&Hours

UNIT 3:

MICROBIAL BIOTECHNOLOGY

Production of protein in bacter@oning techniques, expression of cloned genesaitebia,
Recovery and purification of expressed proteingiotiuction of DNA into yeast cells, yeast
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cloning vectors, expression of foreign genes insgjeaxpression of foreign gene products in
secreted form. 04 Hours

UNIT 4:

INDUSTRIAL MICROBIOLOGY

Strain improvement and screening of industriallypartant microorganisms. Industrial
production of Vitamins (VitB12 & riboflavin), Antilotics (@E-lactam antibiotics,
Aminoglycosides) , organic acids (Citric acid, acetcid) and Enzymes (amylases, proteases).
Impact of Biotechnology on vaccine development; suiit vaccines, DNA vaccines,
recombinant vaccines, peptide vaccines. BioinsedetsBacillus thuringinesis, B.sphaericus,
B.popilliae, Baculoviruses. Production of Microbial enzymesaia, medium, fermentation
processes. Large scale application of Microbialyares - starch processing, textile designing,
detergents, cheese industry, leather industry amatiywulp industry. 12 Hours

PART - B
UNIT 5:
MICROBIAL BY PRODUCTS
Bacterial Polysaccharides — structure & role inurat Xanthan Gum - structure, production &
Biosynthesis polyesters. Microbial transformatidrsteroids & sterols. Industrial production of
ethanol and amino acids (glutamic acid) 06 Hours
UNIT 6:
ENVIRONMENTAL MICROBIOLOGY
Contamination in air, water and soil, Waste wat@rafiology, Microbiological Degradation of
xenobiotics. Biomagnification. 04 Hours
UNIT 7:
BIOREMEDIATION AND BIOLEACHING
Bioremediation: use of bacteria and biodegradatdnhydrocarbons,in situ and ex situ
Bioremediation, Granular sludge consortia for bioeeiation, crude oil degradation by bacteria,
Immobilization of microbes for bioremediation, PQchlorination, Genetic engineering of
microbes for bioremediation. Phytoremediation -nfdacapable of assimilating heavy metals.
Biomethanation: application of microorganisms obrbethanation and cellulose degradation-
Methanotrophs and other orgnisnms. Bioleaching:edtir and indirect mechanisms,
microorganism in mineral recovery, recovery of cappy dump leaching, Sulfur Leaching by
Thermophilic microorganisms, Microbial coal solutition. 10 Hours
UNIT 8:
FOOD MICROBIOLOGY
Microbial spoilage of food and its control; foodepervatives; fermented foods; single cell
protein (SCP) and single cell oil (SCO); food bommfections and their control06 Hours

TEXT BOOKS

Microbial Biotechnology by Alexander N Glazer andrdshi Nikaido, W H Freeman &
Company Newyork.

Fundamentals of Biotechnology by Edited by Paulav®r Uwe Faust, Wolfgang Sitting and
Dieter A Sukatsch, VCH Publishers.

Principles of fermentation Technology by P.F. Stagkand A. Whitaker, Pergamon Press.

A textbook of Industrial Microbiology by Wulf Cruag and Anneliese Cruegar, Panima
Publishing Corporation.

Molecular Biotechnology— Principles and Applicasoof recombinant DNA by Bernard

R Glick & Jack J pasternak , ASM Press.

Industrial Microbiology by Prescott and Dunn, CB$hishers & Distributors.
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Industrial Microbiology- An introduction by Michael Waites, Neil L Morgan, Blackwell
science.

Food microbiology by Wiliam C Frazier and Westhdifennis C, Tata McGraw Hill
publication.

Industrial Microbiology by L.E Casid&New Age International.

REFERENCE BOOKS

Microbiology by Bernard Davis & Renato Dulbeccopphincott Company, Philadelphia.
Principles of Microbe & Cell Cultivation by SJrif? Blackwell Scientific co.

Basic Biotechnology by Colin Ratledge & Bjorn Kigstsen, Cambridge University Press.
Applied Bioremediation and Phytoremediation by Adsi & O P Ward, Springer.

PERL PROGRAMMING

Sub. Code : 10BT-664 I.A Marks : 25

Hours/week 04 Exam Hrs. : 03

Total Hours 52 Exam Marks : 100
PART A

UNIT 1:

INTRODUCTION

An overview of Perl: Getting started, interpretesl aompiled source code, documentation in
perl, statement blocks, ASCII and Unicode, Escaggisnces, whitespaces, numerical data type,
strings in perl, alternative delimiters, conversioetween numbers and strings, Arithmetical
operators, bitwise operators, Boolean operatorg)gsbperators, string comparison, operator
precedence, variables, modifying a variable, acteiment and autodecrement operators,
multiple assignments, scoping, special variablegular expression variables, input/ output
variables, filehandle / format variables, error ighles and system variables variable
interpolation. 08 Hours
UNIT 2:
LISTS, ARRAYS AND HASHES
Introduction to lists, simple lists, complex listaccessing list values, list slices, ranges,
combining ranges and slices, arrays, assigningsrstalar vs list context, adding elements to
an array, accessing single and multiple elememis fan array, running through arrays, array
functions (pop, push, shift, unshift, and sort}rdduction to Hashes, creating a hash, working
with hash values, adding, changing and taking #aftem a hash, accessing multiple values.

06 Hours
UNIT 3:
ARRAY MANIPULATIONS
Introduction, Changing Array Size, Interacting Oaer Array by Reference, Extracting Unique
Elements from a List, Computing Union, IntersectionDifference of Unique Lists, Appending
One Array to Another, Reversing an Array, Procesditultiple Elements of an Array, Finding
All Elements in an Array Matching Certain Critertsorting an Array Numericallfd6 Hours
UNIT 4:
REGULAR EXPRESSION
Introduction to regular expressions, patterns rpakation, escaping special characters, anchors,
character classes, word boundaries, posix and deictasses, detecting repeating words, well-
defined repetition, back reference variables, matgerator, substitution operator and
transliteration operator, binding operators, mdtaracters, changing delimiters, modifiers,
usage of split and join keywords, inline commemtsl anodifiers, grouping and alternation,
grouping with back references. 06 Hours
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PART B

UNIT 5:
FILES AND REFERENCES
Introduction to Filehandle, STDIN, STDOUT, STDERHefhandles, reading lines, creating
filters, line separator, reading paragraphs, repéintire files, writing to files, writing on a file
handle, accessing filehandle, writing binary dasalecting a filehandle, buffering, file
permissions, opening pipes, piping in, piping di tests, reading directories and globbing,
introduction to references, lifecycle of a refernanonymous reference, dereferencing,
reference modification, array and hash referenaefgrence counting and destruction.

08 Hours
UNIT 6:
SUBROUTINES AND MODULES
Introduction to subroutines, difference betweenrsutines and modules, defining subroutines,
order of declaration, subroutines for calculatioreturn values, caching, context, subroutine
prototypes, scope, global variables, lexical vdespruntime scope, aliases, passing references ,
arrays, hashes and filehandles to a subroutineplesdusage of keywords do, require and use,
changing @INC, package hierarchies, exportersdatanmodules in perl. 06 Hours
UNIT 7:
RUNNING AND DEBUGGING PERL
Examining syntax errors, runaway strings, bracketsund conditions, missing semicolons,
braces, commas and barewords. Diagnostic modwdesyarnings, scope of warnings, use strict,
strict on variables, references, subroutines, isgndstics, perl command line switches, usage of
—-e, -n, -p, -C, -, -M, -s, -I, @INC, -a, -F and sWitches, Debugging techniques, usage of print,
comments, context, scope and precedence in delyydogiensive programmin@6 Hours
UNIT 8:
BIOPERL
Overview, Bioperl Objects, Brief descriptions (Sd¥rjmarySeq, LocatableSeq, RelSegment,
LiveSeq, LargeSeq, RichSeq, SeqWithQuality, Selgbgation objects, Interface objects and
implementation objects, Representing large sequericargeSeq), Representing changing
sequences (LiveSeq), Using Bioperl: Accessing secel data from local and remote databases,
Accessing remote databases (Bio::DB::GenBank, étdgxing and accessing local databases
Bio::Index::*, bp_index.pl, bp_fetch.pl, Bio::DB})* Transforming sequence files (SeqlO),
Transforming alignment files (AlignlO); 06 Hours

TEXT BOOKS

Beginning Perl by Simon Cozens, Peter WainwrigthoX\press.

Perl cook book by Tom Christiansen and Nathan Tooki, O’Reilly & Associates, USA, 1998.
Programming Perl by Larry Wall, Tom Christiansed don Orwant. O'Reilly Media.
Learning Perl by Randal L, Schwartz, Tom PhoeniRedly Media.

REFERENCE BOOKS

Perl by Example by Ellie Quigley, Prentice Hall.

Perl in a Nutshell by O’Reilley O'Reilly Media.

Perl: The programmer Companion by Nigel Chapmarewi

BioPerl by O’'Reilly & AssociateQ'Reilly Media

Bioperl from Beginning Perl for Bioinformatics bgmhes Tisdall, O'Reilly Media.
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TRANSPORT PHENOMENA

Sub. Code : 10BT-665 I.A Marks : 25

Hours/week : 04 Exam Hrs. : 03

Total Hours 52 Exam Marks : 100
PART A

UNIT 1:

MOMENTUM TRANSFER AND OVERALL BALANCES
Fluid Statics, General molecular transport equatiior momentum, heat and mass transfer,
Viscosity of fluids, Overall balances: mass baldooetinuity equation, energy balance,
momentum balance, shell momentum balance and weldistribution in laminar flow, design
equation for laminar and turbulent flow in pipesipressible flow of gases. 06 Hours
UNIT 2:
MOMENTUM TRANSFER — PRINCIPLES AND APPLICATIONS
Flow past immersed objects, packed and fluidizedshb&lon-Newtonian fluids, Differential
equations of continuity, momentum transfer (motjiaide of these equations, other solution
methods for differential equation of motion, bournydiyer flow and turbulence, dimensional
analysis in momentum transfer. 08 Hours
UNIT 3:
STEADY STATE HEAT TRANFER
Mechanisms of heat transfer, conduction — throwgtds in series, steady state conduction and
shape factors, Forced convection - heat transfeidenpipes, heat transfer outside various
geometries, natural convection heat transfer, topiland condensation, heat exchangers,
radiation heat transfer (basic and advanced), tn@asfer to non-Newtonian fluids, special heat
transfer coefficients, dimensional analysis in heabsfer, numerical methods for steady state
heat transfer in two dimensions. 06 Hours
UNIT 4:
UNSTEADY STATE HEAT TRANSFER
Derivation of basic equation, simplified case fgstems with negligible internal resistance,
unsteady state heat transfer in various geometfiegte difference methods, chilling and
freezing of food and biological materials, diffeti@hequation of energy change, boundary layer
flow and turbulence in heat transfer. 06 Hours

PART B
UNIT 5:
MASS TRANSFER
Mass transfer and diffusion, molecular diffusiongases, liquids, biological solutions and gels,
and solids, numerical methods for steady state entde diffusion in two dimension6 Hours
UNIT 6:
UNSTEADY STATE AND CONVECTIVE MASS TRANSFER
Unsteady state diffusion, convective mass transtafficients, for various geometries, mass
transfer to suspensions of small particle, molecdiffusion plus convection and chemical
reaction, diffusion of gases in porous solids aapiltaries, numerical methods for unsteady state
molecular diffusion, dimensional analysis in masssfer, boundary layer flow and turbulence

in heat transfer. 09 Hours
UNIT 7:

SEPARATION PROCESSES-1

Evaporation, Drying, Humidification, Absorption, €illation. 05 Hours
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UNIT 8:

SEPARATION PROCESSES-2

Adsorption, lon Exchange, Leaching, CrystallizatiodMembrane processes, Settling,
Centrifugation and Size Reduction. 06 Hours

TEXT BOOK

Transport Processes and Separation Process PembpIC. J. GeankopliBrentice. Hall.
Momentum, Heat and Mass Transfer by Bennett and$/yata Mcgraw Hill.
Introduction to Transport Phenomena by William Boihson, PHI.

Transport Phenomena, Bird, Stewart, Lightfoot, JWI

Fundamentals of momentum, heat and mass transféfelty, Wicks and Wilson, Wiley India.
Fundamentals of FLUID MECHANICS by SAWHNEY GS, IKiBlishers.
REFERENCE BOOKS

Unit Operations of Chemical Engg. by McCabe & SmithG H Publications.
Principles of Unit Operations in Chemical Engg.GxankoplisPrentice Hall.

Fluid Mechanics by K L Kumai$.Chand Publishers.

Mechanics of fluids by B.S. Masseéfluwer Academic Publishers.

BIOPROCESS CONTROL & AUTOMATION LAB
Sub. Code : 10BTL-67 I.A Marks : 25
Hours/week 03 Exam Hrs. : 03
Exam Marks : 50
. Characteristics of Transducers (Temperature).
. Characteristics of Transducers (Pressure).
. Characteristics of Transducers (Flow).
. Measurement of OD and DO for microbial cultures
. Dynamics of First order system (mercury therm@mdor step input and impulse input.
. Non-interacting system responses to step input
. Non-interacting system responses to pulse input
. Interacting System responses to step input
10. Interacting System responses to pulse input
11. Temperature controller — responses to set p&vald change
12. pH controller — responses to set point / Ida@hge
13. Tuning of Flow controller (ZN and CC methodsidaresponses of tuned P, Pl and PID
controllers
14. Tuning of Pressure controller (ZN and CC methahd responses of tuned P, Pl and PID
controllers
15. Control of DO (dissolved oxygen level)
16. Control of Agitation (to monitor DO since thase interlinked)

O~NO U WN P

TEXT / REFERENCE BOOKS

Process System analysis and Control by Donald Ry@amowr, McGraw-Hill.

Chemical Process Control by George StephanopoRtestice-Hall of India.

Bioprocess Engineering by Shule and Kargi, Prertiak.

Bioprocess Engineering Principles by Pauline M.ddgiAcademic Press.

Wolf R. Vieth, Bioprocess Engineering — Kinetib4ass Transport, Reactors and  Gene
Expression. A Wiley - Interscience Publication.
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BIOKINETICS & ENZYME TECHNOLOGY LAB
Sub. Code : 10BTL-68 I.A Marks : 25
Hours/week : 03 Exam Hrs. : 03
Exam Marks : 50
Batch Growth Kinetics.
Mixed Flow Reactor Analysis.
Plug Flow Reactor Analysis.
Batch Reactor Analysis
RTD in PFR
RTD in MFR
Preparation of standard curve for maltose and asisamylase activity. Calculation of
amylase specific activity
Isolation of amylase from saliva/sweet potato. Amium sulfate fractionation
Isolation of pappain/protease from papaya and aslspgppain/protease using
calorimetric method
10.Time course of amylase activity and effect of pHaomylase activity
11. Effect of temperature on amylase activity
12. Effect of substrate concentration on amylase agtidm & Vmax determination)
13. Effect of inhibitors on enzyme activity
14. Effect of organic solvents on enzyme activity
15.Enzyme Immobilization Techniques and Kinetics.
16. Determination of molecular weight by SDS PAGE

Noos~wbPE

©

TEXT/REFERENCE BOOKS

Biochemical Engineering Fundamentals by Bailey @s, Mcgraw Hill.

Bioprocess Engineering by Shule and Kargi Prertiak.

Wolf R. Vieth, Bioprocess Engineering — Kinetib4ass Transport, Reactors and Gene
Expression. A Wiley — Interscience Publication.

Smith J.M. Chemical Engineering Kinetics, McGrawl Hi

Carbery J A. Chemical and Catalytic Reactor Ergying), McGraw Hill.

Enzymes in Industry: Production and Application$V. Gerhartz, VCH Publishers, New York.
Enzyme Technology by M.F. Chaplin and C. Bucke, Gadge University Press, Cambridge.
Enzymes: Dixon and Webb. IRL Press.

Principles of Enzymology for Technological Appliats by B Heinemann Ltd, Oxford Press.
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