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BATCH 2019 

 

Life Sciences [BT 101] 
 

1.The Root System: Organization and anatomy of root in Monocotyledons and Dicotyledons, The Shoot 

System: Organization and anatomy of shoot in Monocotyledons and Dicotyledons; Primary and  

Secondary growth in Plants, Leaf: Anatomy of Leaf in Monocotyledons and Dicotyledons. 

2.Reproduction in Angiosperms: Morphology of Flower; Microsporogenesis: Formation of Pollen grains. 

(Male gametophyte); Megasporogenesis: Development of Embryo Sac (Female Gametophyte); Pollination: 

Types, Carriers and Development of Pollen Tube, Division of Male Nucleus; double fertilization and triple 

fusion. Embryology: Types of Endosperm and Development of Embryo 

3. An introduction to Evolution 

Animals: 

4. Digestive System and Respiratory System: Comparative morphology of Digestive System: Outline of 

Morphological and anatomical Structure of Digestive System of mammals. Comparative morphology of 

Respiratory System: Outline of Morphological Structure of Respiratory System of mammals. 

5. Blood Circulatory System: Comparative morphology of Blood Circulatory System: Outline of 

Morphological and anatomical Structure of Blood Circulatory System of mammals. 

6.Urino-Genital System, Reproductive system and Embryogenesis: Comparative morphology of 

Urinogenital System: Outline of Morphological and anatomical Structure of Urinogenital System of 

mammals. 

Physiology of Reproductive System of mammal; Spermatogenesis and Oogenesis in mammals; Typical 

mammalian egg structure; Fertilization in Mammals- Sperm egg encounter, Capacitation and Sperm 

transport; Acrosomal reaction, Cleavage- Salient features and Types of Cleavage; Types of Placenta in 

mammals. 

Text Books/References 

A Class Book of Botany by A. C. Dutta 

A Textbook of Botany by Gopinath Hait 

Animal Physiology by by Schmidt-Nielsen 

Guyton and Hall Textbook of Medical Physiology by John E. Hall 

The Ecology Book by Tom Hennigan 

Ecology And Environment by PD Sharma 

  







BATCH 2019 

Introduction to Biotechnology [BT 103] 
 
 
Unit 1 – History and milestones in genetic engineering, Scope of genetic engineering, Genetic engineering 
guidelines, gene Cloning, Cloning and patenting of life forms. 
 
Unit 2 – Nucleic acid, Nucleic acid purification, Yield analysis, DNA primers and their chemical synthesis, 
DNA amplification and its applications, Restriction enzymes, DNA modifying enzymes, Linkers, Adaptors, 
Restriction mapping of DNA fragments and Map construction. 
 
Unit 3 – mRNA enrichment, mRNA amplification, Reverse transcription, cDNA synthesis based cloning, 
Heterologous gene expression and purification of recombinant protein.  
 
Unit 4 – DNA synthesis and mutation, DNA and Protein sequencing, DNA separation and detection, 
Molecular markers (DNA, RNA and protein). 
 
Unit 5 – Vectors: Plasmids, Bacteriophages, Phagemids, Cosmids and Artificial chromosomes. 
 
Unit 6 – Alternate strategies of gene cloning: cloning interacting genes – Two and three hybrid systems, 
Library construction and Screening, cloning differentially expressed genes and DNA microarrays.  
 

Text Books/References: 

 Developmental Biology, 6th Edition, Scott F. Gilbert. 

 Recombinant DNA, J.D. Watson et al, W.H. Freeman and Company. 

 Principles of Gene Manipulation: An Introduction to Genetic Engineering, R.W. Old and S. B 
Primrose, Blackwell Science Inc. 

 

 



Core Course 

 
 

 
 
Paper Code:   EN-101 
Paper Name:  English Proficiency 
Credit:   02  
Level:   Undergraduate 

 
 

Unit 1 Functional Grammar: Form and Functions; Sentences: Simple, Complex, 

and Compound; Tense, Mood, an Aspect; Sub-Verb Agreement and 

Concord; Common Errors; Vocabulary Building: Inflection and 

Derivation; Conversions, Idioms and Phrases, Words in Context 

 

Unit 2 Language Skills (LSRW): Listening Skills: Activity based, Speaking 

Skills: Activity based, Introduction to IPA, Use of Dictionary, Word stress, 

Reading Skills: Skimming and Scanning, Reading Comprehension, 

Writing Skills: Paragraph, Précis and Compositions, Note Making and 

Note Taking, Logical Ordering of Ideas and Contents, Figures of Speech 

 

Unit 3 Learning through thematic Texts:  

 

 My Visions for India   Dr. Abdul Kalam 
 From In an Antique Land Amitav Ghosh 
 The Gift of Magi  O’ Henry 
 Master and Man  Leo N. Tolstoy 
 If    Rudyard Kipling 

 The Solitary Reaper  William Wordsworth 
 

Suggested Books: 

1. Word for Word, Pointon & Clark, Oxford University Press 
2. Carter, Ronald; McCarthy, Michael (2006). Cambridge Grammar of English: 

A Comprehensive Guide. Cambridge University Press. 
3. An English Pronouncing Dictionary, London: Dent, rpt in facsimile in Jones 

(2002). 17th edn, P. Roach, J. Hartman and J. Setter (eds), Cambridge: 
CUP, 2006. 

4. Redman, Stuart. 2011 English Vocabulary I Use: Pre-intermediate and 
intermediate. Cambridge: CUP Cambridge Phrasal Verbs Dictionary Second 
edition, Cambridge University Press 

 
 
 
 
 
 
 

http://en.wikipedia.org/wiki/Cambridge_University_Press
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BT105 Laboratory I: Basic Biotechnology 

1. Safety in Biotechnology Lab  

2. Math Skills in Lab 

3. Documentation & Lab Notebook 

4. Basic Tools in the Biotechnology Laboratory 

5. Using a Micropipetter 

6. Use of microscope 

7. Use of pH meter     

8. Calibrating Lab Instruments 

9. Molar Solutions and Dilutions  

10. Sterilization techniques 

11. Preparation of media 

12. Isolation, enumeration and Purification of microbes from a Given sample 

13. Simple staining & Gram staining 

14. Preparation of stock solutions/dilution 
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BT205: Biomolecules 

Unit 1 

Chemistry and biology: Introduction to Biochemistry, water as a biological solvent, 
weak acid and bases, pK values for acid and bases, pH, preparation of buffers, 
Handerson-Hasselbalch equation and calculation of acid base for buffers, physiological 
buffers, fitness of the aqueous environment for living organism, biochemical 
reactions, buffering capacity, buffers used in biochemistry. Preparation of solutions, 
Molarity, Normality and percent solutions, calculation of ionic strength of solutions. 
properties and structure of water, hydrogen bond, ionic interactions, van der waals 
force  and hydrophobic effect. 
  
Unit 2 

Carbohydrates: Introduction & Occurrence, Classification of Mono-, Di- and 
Polysaccharides, Reducing & Non-reducing Sugars, Constitution of Glucose & 
Fructose, Osazone formation, Pyranose & Furanose forms, Determination of ring size, 
Inter-conversion of monosaccharides.    
  
Unit 3. 
Lipids: General introduction, Classification & Structure of Simple & Compound lipids, 
Properties of Lipid aggregates (elementary idea), Biological membrane, 
Lipoproteins.  Vitamins (water and fat soluble) and minerals.     
  
 Unit 4 Proteins: General introduction, Classification & General characteristics, 
Structure of Primary, Secondary, Tertiary & Quaternary proteins (elementary idea), 
Classification of Amino acids. Membrane proteins. Haemoglobin and myoglobin.    
  
Unit 5 

Nucleic acids: Components of DNA and RNA, Nucleosides & Nucleotides 
(introduction, structure & bonding), Double helical structure of DNA (Watson-Crick 
model), various forms of DNA. 
Unit 6 

 Enzymes: History, general characteristics, nomenclature, IUB enzyme classification, 
Definition with examples of holoenzyme, apoenzyme, coenzymes, cofactors 
activators, inhibitors, active site (identification of groups excluded), metalloenzymes, 
units of enzyme activity, specificenzymes, isoenzymes, monomeric enzymes, 
oligomeric enzymes and multienzyme complexes, enzyme specificity. Nature of non 
enzymatic and enzymatic catalysis, measurement and expression of enzyme activity-
enzyme assays, Definition of IU, Katal, enzyme turn over number and specific 
activity, role of non protein organic molecules and inorganic ions, coenzyme, 
prosthetic groups, role of vitamins as coenzymes. 

  
 
 



Core Course 
 
 
 

Paper Code:   EN-102 
Paper Name:  Professional Communication 
Credit:  02  
Level:   Undergraduate 

 
 

Unit 1 Introduction to Communication: Communication: Definition, Nature 

and Scope, Types: Verbal and Non Verbal Communication, Barriers to 

Effective Communication, Attributes to Effective Communication, 

Communication in Professional Domain, Oral Presentations, Group 

Discussions, Job Interviews, Conducting Meetings/Seminars, Agenda 

and Minutes  

 

Unit 2 Correspondence and Written Communication  

Report Writing, Research Articles, Business Proposals, Writing Résumé, 
Job Applications, Letters: Order Letter, Complaint Letter, Apology, 
Persuasive, Other tools of Correspondences: Notice, Circular, Memos, 
Office Order, Tender Notices, e- mails Etiquettes, etc.  

 

Unit 3 Learning through Thematic Texts 

 Literature and Science  Aldous Huxley 
 The Man Who Knew Too  Much Alexander Baron 
 An Astrologer’s Day   R. K. Narayan 
 The Sniper     Liam O’ Flaherty 
 Road Not Taken    Robert Frost  
 A refusal to mourn the Death  

by Fire of a Child in London  Dylan Thomas 
 

Suggested Books: 

1. Business Correspondence and Report Writing, Sharma and Mohan, 
TMH 

2. Business Communication, Meenakshi Raman,Prakash Singh, Oxford 
Higher Education 

3. An English Pronouncing Dictionary, London: Dent, rpt in facsimile in 
Jones (2002). 17th edn, P. Roach, J. Hartman and J. Setter (eds), 
Cambridge: CUP, 2006. 

4. McC Arthy Michael and Felicity O’Dell, English Vocabulary in  Use 
CUP.2002 

 

 
 

 



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Open Elective Course 
 

 

 

 

Course Name:  Introduction to Language Culture and Society 

Course Code:  EN – 111 

Credits:   02 

Level:   Undergraduate 

 
Unit 1 Language as a System; Design Features; Language and Culture; 

Language, Gender and Identity; Language Myths 
 

Unit 2 Social Functions of Language; Language: Standard and Vernacular; 

Language, Dialects, Sociolect, and Registers; Language Acquisition 

Theories; Bilingualism and Multilingualism; Code Switching and Code 

Mixing; 

 

Unit 3 Language Families of India; Language policy and planning in India; 

Language and Constitutional Provisions; English in India 

 

Suggested Readings: 

1. Crystal, David. 2010. The Cambridge Encyclopedia of Language. Third 
Edition. Cambridge University Press.  

2. Fasold, Ralph. W. (1990) The Sociolinguistics of Language, Oxford: 
Blackwell. 

3. Fromkin, Victoria, Robert Rodman, & Nina Hyams. 10th Edition. An 
Introduction to Language. Cengage Learning.   

4. Hudson, R. A. (2011). Sociolinguistics. Cambridge. Cambridge University 
Press 2nd Edition. 

5. Lyons, John (the 15th Edition reprinted 2014) Language and Linguistics:An 
Introduction, Cambridge University Press. 

 

 



BT104 Biomolecules Lab 

1.      Preparation of Buffers- Citrate /Phosphate/acetate 

2.      Qualitative estimation of carbohydrates 

3.      Qualitative estimation of proteins/amino acids 

4.      Qualitative estimation of lipids & fats 

5.      Iodine test for polysaccharides 

6.       DNA estimation   
8.       RNA estimation   

9.      Acid-Base Titration 
 

 

http://www.adinstruments.com/solutions/experiments/labtutor_experiments/full.php?exp_id=180&section_id=17&name_id=237&template=teaching
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BT 201 Cell Biology and Genetics 

 

Cell Biology 

Nucleus and Cytoskeleton: Organization and Packaging bacterial genome, Chromosomal DNA, Euchromatin 

and heterochromatin; histone proteins: structure properties and function, Organization and packaging of 

eukaryotic genome, Nature of the Cytoskeleton, Micro filaments, Intermediate Filaments, Microtubules, Cilia 

and Centrioles, Actin Filaments, Cell Junctions, Cell-Cell Adhesion, The Extracellular Matrix of Animals, 

Extracellular Matrix Receptors on Animal Cells- the Integrins, The PlantCell Wall.   

Protein Sorting and Vesicular Trafficking in the Cell: The Transport of Molecules into and out of the 

Nucleus, Mitochondria, Chloroplasts, Peroxisomes, and The endoplasmic reticulum. Transport from theER 

through the Golgi Apparatus, Endocytosis   

 

Cell Signalling and cell cycle : General Principles of Cell Signalling, Signalling via G-Protein-linked Cell-

Surface Receptors, Kinase Receptors and Hormone Receptor, Cell- Cycle control and checkpointgenes in 

eukaryotes.  

Genetics 
Mendelian principles and Chromosome Theory of Inheritance: Mendel’s laws of inheritance, 

Codominance, incomplete dominance, Genetic interactions, Atavism/Reversion, Penetrance (complete & 

incomplete), Expressivity, Pleiotropism. The chromosome theory of heredity, Sex chromosomes, Sexlinkage, 

sex limited and sex influenced characters Mendelian principles in human genetics, Pedigree analysis, genetic 

disorders and Inborn errors of metabolism, The discovery of linkage, Linkage of genes on X chromosomes, 

Linkage maps and linkage mapping, Linkage disequilibrium, Calculating recombinant frequencies from selfed 

dihybrids. Haploid mapping (2 point & 3 point cross), Diploidmapping (Tetrad analysis).  

The Extranuclear Genome and inheritance: The concept of extranuclear genome in higher plants and 

animals. Extranuclear inheritance (mitochondrial, chloroplast), Kappa particles in Paramecium, Sigma factor in 

Drosophila, Cytoplamic Male Sterility (CMS) in crop plants and its applications in plantbreeding.  

Chromosomal variation in Number & Structure – Euploidy, Non-disjunction & Aneuploidy, Aneuploid in 

plants and Humans, Polyploidy in Plants and Animals and its applications, Chromosomal Mosaics, Deletion, 

Duplication, Inversion, Translocation, Transposable Genetic Elements. 

Population Genetics:, Hardy Weinberg law; Migration; Gene flow and Genetic drift.  

Text/Reference Books:- 

Essential Cell Biology : An Introduction to the Molecular Biology of the Cell, B. Alberts, D. Bray, A. Johnson, 

J. Lewis, M. Roff, K. Robert, P. Walter and K. Roberts, Garland Publishing Company. 

Cell and Molecular Biology, DeRobertis, B .I. Publication Pvt. Ltd. 

The Cell, Alberts et al, 5th edition, Garland science. 

Principles of Genetics, E J Gardner, John Wiley & Sons Inc. 

Principles of Genetics, D.P. Snustad & M.J. Simmons, John Wiley and Sons Inc. 
  

 

 



 
 

BT203 Fundamentals of Biochemistry 
 
UNIT 1 
Fundamentals of metabolism and thermodynamics: Laws of thermodynamics, thermodynamic parameters, 
enzyme catalysed reactions, Catabolism and anabolism, concept of Gibbs free energy, Enthalpy, Entropy, 
phosphate group transfer and nucleotide phosphates, biological oxidation-reduction reactions, cofactors and 
co enzymes in biological transfer reactions. 
  
 
UNIT 2 
Carbohydrates metabolism –  Metabolism of saccharides– Glycolysis & oxidation of Pyruvate, TCA cycle, 
Gluconeogenesis, Pentose Phosphate Pathway, Oxidative phosphorylation, Disorder/ diseases of 
carbohydrate metabolism. Regulation of carbohydrate metablosm. 
 
UNIT 3 
Fats and lipids metabolism –Fatty acid synthesis, origin of acetyl-Co A for fat synthesis, Elongation & 
desaturation of Fatty Acids. Activation & transport of fatty acid from cytosol to mitochondria for oxidation. 
Oxidation of saturated & unsaturated fatty acids. β, α, ω oxidation. Formation and utilization of ketone bodies. 
Disorder/ diseases and regulation of  lipid metabolism.  
 
UNIT 4 
Amino acids and proteins -  Biosynthesis of amino acids from intermediates of Citric Acid Cycle & other major 
pathways. Biodegradation of amino acids: Deamination, transamination. Urea Cycle, Glucose-Alanine cycle. 
Disorder/ diseases and regulation of amino acids metabolism.  
 
UNIT 5 
Nucleic acid metabolism – Structure and properties. Metabolism of Nucleotides: Purines & Pyrimidines 
synthesis : de Novo & salvage pathway, Conversion of nucleoside monophosphates to nucleoside 
triphosphates, Formation of deoxyribonucleotides. Catabolism & salvage of Purine and Pyrimidine nucleotides. 
Disorder associated with purines and pyrimidines metabolism, regulation of nucleotides metabolism.  
 
UNIT 6 
Oxidative phosphorylation and photophosphorylation:  Electron transfer reactions in mitochondria, ATP 
synthesis, regulation of oxidative phosphorylation, roles of mitochondria in thermogenesis,steroid synthesis 
and apoptosis. Light absoraption and photophosphorylation, Photochemical events and ATP synthesis.by 
photophosphorylation 
 
 
Text books: 
  
1. Principles of Biochemistry: A.L. Lehninger, Nelson and Cox, McMillan Worth Publishers.  
2. Harper’s Biochemistry-Rober K. Murray, Daryl K. Grammer, McGraw Hill, Lange. Medical Books. 25th 
edition.  
3. Biochemistry : S.C. Rastogi – Third Edition ; Tata McGraw Hill Education Pvt. Ltd. New Delhi.  
 



 
 

BT205 Fundamentals of Microbiology 
 

Unit 1 
Introduction and Scope of Microbiology: Definition and history of microbiology, contributions of Antony van 
Leeuwenhoek, Louis Pasteur, Robert; Theory of spontaneous generation, Importance and scope of 
Microbiology as a modern Science, Branches of microbiology. 

  
Unit 2 
General Account of Bacteria and Viruses: Structure, Ultrastructure of bacteria cell (both Gram positive and 
Gram negative) including endospore and capsule, Disease epidemiology, Bacterial diseases of man – 
Tetanus, Tuberculosis, . Viruses – Structure and classification. Plant Viruses –CaMV, Animal viruses – 
Hepatitis B, Bacterial Virus – Lambda Phage  Viral diseases: AIDS (HIV).  

  

Unit 3 
Microbial Techniques: Sterilization: Physical Methods: Autoclave, Hot air oven, Laminar airflow, Seitz filter, 
Sintered glass filter, and membrane filter; Chemical Methods: Alcohol, Aldehydes, Phenols, Halogens and 
Gaseous agents, Antibiotics. Radiation Methods: UV rays and Gamma rays.  Principles of staining, Types of 
stains – simple stains, structural stains and Differential stains.  

  

Unit 4 
Microbial Taxonomy: Concept of microbial species and strains, classification of bacteria based on – 
morphology (shape and flagella), nutrition and extreme environment; Salient features, classification and 
reproduction of fungi, mycoplasma and algae.  

  

Unit 5 
Microbial growth and reproduction: Growth Curve (normal and biphasic) and generation time, Batch and 
Continuous culture, Methods of isolation of Pure culture and Measurement of bacterial growth, Reproduction . 
Bacterial recombination, transformation, transduction and conjugation. Endospores formation. 
 
 
 
Ref. Books: 
 
1. Bacterial Systematics, by Logan, A., Niall A. Logan , Wiley-blackwell; 1994  
2. Principles of Microbiology by R.M. Atlas , Mosby publishers, St. Louis; 1995 
3. Microbiology : An Introduction by Gerard J Tortora ,Berdell R Funke, Christine L Case Benjamin- 

Cummings Publishing Company ; 2008.  
4. Michael J. Pelczar is the author of Microbiology 
5. Microbiology – L. M. Prescott 
 
 



 
 

BT207 Introductory Bioinformatics 
 

Unit 1 
Introduction to Bioinformatics: Bioinformatics and its applications in different areas ofbiological sciences, 
Skills required for Bioinformatics, Use of Bioinformatics in the laboratoryindustry.  
 
Unit 2 
Databases: Introduction to Databases, Biological databases:- Sequence databases- Nucleotidesequence 
database, Protein sequence databases, Protein Family Databases, Structural databases, Enzymes and 
metabolic pathways databases, Disease databases, Literature databasesPubmed).  
 
Unit 3  
Tools: Examples of Formats of databases, Information retrieval system: Search enginesEntrez), Information 
retrieval system : SRS.  Sequence retrieval, submission and alignment tools.  
 
Unit 4  
Sequence analysis and alignment: Introduction to sequence alignment, Significance of sequence alignment, 
Pairwise sequence alignments: basic concepts of sequence alignment: local and global alignments,Basic 
concepts  of Multiple Sequence Alignment:  
 
 

 

Books/References: 
 

 Introduction to Bioinformatics by Arthur C. Lesk 

 Introduction to Bioinformatics by T.Attawood and D. Parry-Smith 
. 

 



 
 

MA203 Quantitative Techniques in Biotechnology 
 

Unit I 
Frequency Distribution, Graphic representation of a frequency distribution, Measures of Central 
tendency, Moments, moment generating functions, Central Moments, Non- Central Moments, 
Measures of Dispersion, Measures of Skewness, Measures of Kurtosis 
 
Unit II 
Curve fitting, Method of Least squares, Fitting of Straight lines, Polynomials, Exponential Curves, 
Linear Correlation, Correlation Coefficient, Properties of Correlation Coefficient, Rank Correlation 
Coefficient, Regression Analysis: Linear & Non linear. Time series and forecasting. 
 
Unit III 
Introduction, Experiments, Outcomes, Events, Definition of Probability, Conditional Probability, 
Independent Events, Total Probability, Bayes’ Theorem.  
 
Unit IV 
Random Variable, Discrete Random Variable, Probability Function, Continuous Random Variable, 
Probability Density Function, Discrete Distributions, Continuous Distributions, Mathematical 
Expectation, properties of Expectation, Two Dimensional Random Variables, Joint Probability 
Density Functions, Marginal Probability Distribution, Conditional Probability Distribution. 
 
Unit V 
Binomial Distribution, Poisson Distribution, Normal Distribution Sampling theory, Tests of 
significations, Chi-square test, t-test, Analysis of variance (one way), Statistical quality control 
methods, Control charts, R, p, np, and c charts. 
 
 
Textbook:  J. N. Kapoor, Mathematical Statistics, S. Chand Publication, 2004. 
Reference Books 
[1] V. K Rohatgi, An Introduction to Probability Theory and Mathematical Statistics, John Wiely & 
Sons 1976. 
[2] Marylees Miller, John E. Freund, Irwin Miller, Mathematical Statistics: With Applications, 
Prentice Hall 2003. 
[3] Gupta, S.C. and Kapoor, V.K. (2007): Fundamentals of Mathematical Statistics, 11th 
Edn.,(Reprint), Sultan Chand and Sons. 
[4] S. M. Ross, Introduction to Probability and Statistics for Engineers & Scientists Elsevier, 
Academic press, 2004. 

 



 
 

        Open Elective 
       BT211 Ecology and Environment 

 
Unit 1:  
Autecology and Genecology: Concept of Species and Population; Ecological amplitude, Ecads, Ecotypes 
and Ecospecies; Ecological Equivalents; Concept of habitat and niche; Characteristics of a population; 
Population growth curves and life history strategies (r and K selection); Demes, Dispersal and Age structured 
populations; Ecotones and Edge Effect. 
 
Unit 2:  
Agricultural Ecology and Biotechnology: Introduction to Agricultural Ecology; Weeds and Pests as 
Ecological Challenges in Agriculture; Outline of Weed biology and Pest biology; Role of Biotechnology in 
Management of Weeds and Pests; Ecological Impacts of Agricultural Biotechnology. 
 
Unit 3:  
Environmental Management and Biotechnology: Role of Soil Microorganisms In Soil Fertility; Role of 
microbial communities and plant communities in bio-degradation and bio-remediation. 
 
Unit 4:  
Environmental Impact Assessment and Policies: Overview of Environmental Impact Assessment (EIA), 
General guidelines for the preparation of Environmental Impact Statement (EIS) and Environmental 
Management Plan (EMP); Outline of International Environmental Laws and Environmental Policy and Laws in 
India ` 
 
Unit 5:  
Unit Environment and Society: Socio-Economic Impact of Agroforestry, Eco-tourism, Marine exotics; 
Economic importance of medicinal plants. 
 
 
 
 
References/ Text Books: 
 P. Leelakrishnan: Environmental and the last (Bullorthworths, Latold, edn.). 
 Basic environmental technology: Jerry; A. Nathanson. 
 Handbook of environmental management and technology: Gwendolyn Holmes,Ben Ramnarine Singh, and 

Louis Theodore. 
 Azam-Ali, 2006. Principles of Agronomy. Publisher: Agrosciences book centre, Ansari Road, New Delhi. 
 Gupta. O. P. 2007. Fundamentals of Weed Science: A Text Book, Jodhpur, Agrobios, xviii, 380 p., tables, 

figs., ISBN 81-7754-307-5. 



 
 

Laboratory I: BT213 Cell Biology, Microbiology and Biochemistry  
 

Cell Biology 
 

1.   Study of tissues/cells through microscopy (Light, Fluorescent/confocal/DIC) 
2. Study of cell division mitosis in onion root tips & Measurement of cell size 
3. Study of meiosis in pollen mother cells/Grasshopper Testis 
4. Cell count using hemocytometer 

 
Microbiology 
 

1. Laboratory rules, safety & regulation, and study of instruments and apparatus used in microbiology. 
2. To study different methods of sterilization. 
3. Preparation of LB/NB agar media and plate pouring. 
4. To streak bacterial culture on LB agar plate and isolation & preservation of single bacterial colony.  
5. Preparation of LB agar plates containing the antibiotics for selection.  

 
Biochemistry 
 

1. Calibration curve for carbohydrates/Protein  
2. Estimation of reducing/non-reducing sugars 
3. Estimation of proteins/amino acids   
4. Isolation and determination of chlorophyll, and enzymes’ activity 
5. Separation of amino acids on thin layer chromatography   

 



 
 

Laboratory II: BT215 Basic Bioinformatics 
 

1. Information Retrieval for Scientific literature and their practical usage: PubMed 

2. Biological Databases: Study of different Biological databases 

Uses and Applications: 

Sequence databases: EMBL, DDBJ, GenBank, Uniprot, PIR, TrembL 

Domain database: Prosite, PRINT, Pfam, BLOCK 

Structure database: PDB, CATH , SCOP 

Specialised database: KEGG, OMIM etc. 

Retrieving a sequence from database 

3. Translation of Nucleic acid sequence to protein sequence 

4. Finding Open Reading Frame 

5. Determination of physicochemical properties of proteins 

6. Pair wise sequence alignment: BLAST, FASTA 

7. Multiple Sequence alignment: CLUSTALW 

8. Determination of domains, motifs. 

9. Visualisation and analysis of 3D-structures of Proteins and protein-ligand interactions using graphics tool. 
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           BT202 Molecular Dynamics & Bioenergetics 

 
 
Unit 1 
Biological membrane: structure, permeability, properties, passive transport and active transport, facilitated 
transport, energy requirement, mechanism of Na+/ K+, glucose and amino acidtransport; Organization of 
transport activity in cell; Active potentials; Role of transport in signal transduction processes, Signal 
Tansduction. 
 
Unit 2 
Cell Movement: Structure and organization of Actin Filament. Association of actin filament with Plasma 
Membrane. Protrusions of cell surface Actin, Myosin and Cell Movement, Muscle Contraction, Cell Crawling 
 
Unit 3 
Metabolism and bioenergetics; Generation and utilization of ATP; Metabolism of Nitrogen containing 
compounds, nitrogen fixation, amino acids and nucleotides; Energetics of Metabolic Pathways; Electron- 
Transferring Reactions, Energy Coupling (ATP & NADH). 
 
UNIT 4 
Stoichiometry and energetic analysis of Cell Growth and Product Formation, Electron Flow as source of ATP 
Energy, Site of Oxidative Phosphorylation, ATP synthetase, Electron- Transferring Reactions, Standard 
Oxidation, Electron Carrier, electron transport, Complexes Incomplete reduction of Oxygen, Mechanism of 
Oxidative Phosphorylation 
 
 
Text books: 
1-Cell – A molecular approach: Geoffrey M. Cooper. 
2-Biochemical Engineering Fundamentals: Bailey & Ollis, Tata McGraw –Hill. 
 
Reference books & web sources: 
 
1. Biochemistry: Stryer, W. H. Freeman 
2. Biochemistry: Voet and Voet, John Wiley and Sons, Inc. USA 
3. Cell: Bruice Albert. 
4. Biiochemistry: Garrett and Grisham, Harcourt. 
5. http://themedicalbiochemistrypage.org 
6. ull.chemistry.uakron.edu/biochem 



 

 
BT204 Enzymology 

 

Unit 1 

Purification of enzymes 

Extraction of soluble and membrane bound enzymes from animal, microbial and plant tissues. Strategies of 

purification of enzymes, criteria of purity, molecular weight determination and characterization of enzymes. 

Few examples of enzyme purification and extraction. Large scale production of enzymes including genetic 

engineering, modification of catalytic activities.  

 

Unit 2 

Immobilization of enzymes 

Physical and chemicaltechniques of enzyme immobilization; advantages, carriers, adsorption , covalent 

coupling, cross-linking and entrapment methods, micro-environmental effect, Mass transfer in enzyme 

reactors, Analysis of Film and Pore Diffusion Effects on Kinetics of immobilized enzyme reactions; 

calculation  of  Effectiveness  Factors  of  immobilized  enzyme  systems;  Steady state analysis of mass 

transfer and biochemical reaction in enzyme reactors. Applications of immobilized enzyme.  

 

Unit 3 

Enzyme Kinetics 

Mechanism and kinetics of enzyme action: Concept of active site and energetics of enzyme substrate 

complex formation, specificity of enzyme action. Michaelis-Menton Equation. Importance of KM, kinetics of 

single substrate reactions; turn over number, Hofstee plot, L and B plots. Bisubstrate reactions- ordered and 

random sequential mechanism, Ping pong mechanism. Introductionreversible inhibition-competitive, 

uncompetitive, non competitive. Irreversible inhibition, Allosteric inhibition.Regulation of enzyme activity, 

feedback regulation. 

 

Unit 4 

Medical application of enzymes 

Importance of enzymes in diagnostics, Isoenzymes (CK, LD). Use of isozymes as markers in cancer. 

Converting enzyme (ACE), ACE Inhibitors, HMG Co A reductase inhibitors, serum enzymes in health and 

diseases. 

 

Unit 5 

Industrial enzymes 

Enzymes used in detergents, use of proteases in food, leather and wool industries; methods involved in 

production of glucose syrup from starch (using starch hydrolyzing enzymes), production of maltose and 

sucrose, uses of lactase in dairy industry, Industrial application of carbohydrates - proteolytic enzyme -

lignocellulose degrading enzyme, pectin and pectic enzyme,  application of enzymes in food industry. Use of 

enzymes in analysis-types of  sensing-gadgetry  and  methods.  



 
 

BT206 Bioanalytical Techniques 
 

Unit 1 

Spectroscopies: Overview of UV- and visible Spectroscopy, Spectrofluorimetry, Mass Spectrophotometry , 

Infrared-, FT-IR, Raman-Spectroscopy, ESR, Theory and application of Circular Dichroism; ORD 

 

Unit 2 

Microscopy: Optical and Electron Microscopy, Transmission and Scanning Electron Microscopy, Tunneling 

Electron Microscopy, Atomic force Microscopy, Polarization and Fluorescence Microscopy, confocal 

microscopy. 

 

Unit 3 

Centrifugation: Principles of Centrifugation Mathematics & theory (RCF, Sedimentation coefficient etc), 

Types of centrifuge -Microcentrifuge, High speed & Ultracentrifuges; Preparative centrifugation; Differential & 

density gradient centrifugation; Applications (Isolation of cell components); Analytical centrifugation; 

Determination of molecular weight by sedimentation velocity & sedimentation equilibrium methods. 

Ultracentrifugation – velocity and buoyant density determination, and molecular weight determination. 

 

Unit4 

Radioactivity based techniques: Stable isotopes, Pattern and rate of radioactive decay; Units of 

radioactivity; Measurement of radioactivity; Geiger-Muller counter; Solid & Liquid scintillation counters (Basic 

principle, instrumentation & technique); Brief idea of radiation dosimetry; Cerenkov radiation; 

Autoradiography; Measurement of stable isotopes; Falling drop method; Applications of isotopes in 

biochemistry; Radiotracer techniques; Distribution studies; Isotope dilution technique; Metabolic studies; 

Clinical application; Radioimmunoassay.  

 
Text Books/References:  

 Principles of Physical Biochemistry, K.E. Van Holde, Prentice Hall. 

 Essentials of Biophysics, P. Narayanan, New Age International Publishers. 

 Advanced Instrumentation, Data Interprtation, and Control of Biotechnological Processes, J.F. Van 
Impe, Kluwer Academic. 



 
 

BT208 Immunobiology 
 

Unit 1 
Overview of the immune system: History Perspective, Early studies of the Humoral and cellular Immunity, 
Theoretical challenges, Infection and Immunity, Innate and adaptive immunity, Immune dysfunction and its 
consequences.  
 
  
Unit 2 
Cells and the organs of the immune system: Hematopoiesis, Cells of the Immune system, Organs of the 
the immune system, Lymphoid cells and Organs-Evolutionary comparison 
 
  
Unit 3 
Innate Immunity: Anatomical barrier, Connection between innate and adaptive immunity, Inflammation, 
Soluble and Membrane-associated Receptors, Toll-like receptors, Cells type of innate immunity, Signal 
Transduction pathways, Ubiquity of Innate Immunity. 
 
  
Unit 4 
Antigens and Antibody: Immunogenicity Versus Antigenicity, Epitopes, Basic structure of an antibody, 
Antibody binding site, Antibody-mediated effector function, Antibody classes and biological activity, 
Antigenic determinants on immunoglobulins, B cell receptors, Immunoglobulin superfamily, Monoclonal 
antibody 
 
 
 
Text/Reference Books 
 Kuby Immunology by R.A. Goldsby, T.J. Kindt and B.A. Obsorne, Freeman. 
 Basic Immunology by A.K. Abbas and A.H. Lichtman, Saunders W.B. Company. 
 Immunology (Sixth Edition) by Roitt, Brostoff, Male, Panima Publication. 
• Fundamentals of Immunology by W. Paul, Lippincot Williams and Wilkins 

 



 
 

BT210 Bimolecular Fluid Mechanics & Biotrafficking 
 

Unit 1 
Basic concepts of fluid mechanics, Classification of fluids, Newtonian & non-Newtonian fluids, basic equation 
of fluid flow, Continuity equation, Momentum balance equation, Bernoulli equation, Incompressible laminar 
flow in pipes, Hagen-Poiseuille equation, Friction factor, Flow through packed-bed, Fundamentals of 
fluidization.  
 
Life and its physical basis, length force and time scales in living systems, chemical bonding and stability of 
molecules, forces and energies at nanometer scale: Intermolecular interactions, electrostatic screening, 
chemical composition of living systems.  
 
Unit 2 
Transport at low Reynold numbers: Friction in fluids, Reynold number, significance of low Reynolds numbers, 
The time reversal properties of a dynamical law, Applications: Swimming and pumping - Bacterial motion, 
vascular networks.  
 
Unit 3 
Molecular motors and nerve impulses: Electro-osmotic effects, ion pumping, mitochondria, nerve impulses 
and their electrical network equivalence, mechanism of the action potential, Applications: synapses in nerves 
and muscles, neuromuscular junctions.  
 
Unit 4 
Endomembrane systems and peroxisomes, Structure of E R and glogi complex. Role of E R and golgi 
complex in protein glycosylation, secretary pathways, protein trafficking, exocytosis, endocytosis, coated 
vesicles in cellular transport processes. Lysosomes and cellular digestion. Role of plant vacuole and 
peroxisomes. 
 
 
 
Text books: 
 
1. P. Nelson, Biological Physics: Energy, information, life, Freeman, 1st edition (2013)  
2. Rodney M.J. Cotterill, Biophysics: An Introduction, Wiley, Ist Edition (2002) 
3. Jeff Hardin, Gregory Paul Bertoni, Lewis J. Kleinsmith(2011) Becker's World of the Cell (8th Ed) Pearson 
Publ.



 

BT212 Cell Physiology 

 

Plant Physiology  

Unit 1 

Photosynthesis: Light signaling, pigment organization in thyllakoid membrane. RUBISCO and PEPCase 
enzymes. Organization and regulation of C3, C4 and CAM pathways.  
Respiration: Regulation of glycolysis, Pentose phosphate pathway and TCA Cycle, Evolution and regulation 
of electron transport chain. 
Water relation and Nutrition: Transpiration. Absorption and assimilation of nutrients, Nitrogen fixation. 
Flowering: Hormone signaling, Phase changes, Biological rhythms, Flower development and Sex 
determination. 
Plant defense: Abiotic and Biotic Stress, Signaling of cold, Drought, Temperature, and Pathogen.  
Senescence and Programmed Cell Death. 
Basic plant physiological process and their integration with recombinant DNA technology for crop 
improvement, Climate change and crop productivity. 
 
 
Animal Physiology 
Unit 2 
General & Cellular Physiology: Homeostasis, Control systems,  

Renal Physiology & Fluid Balance: Body fluid compartments; Water balance; regulation of fluid balance; 

Regulation of extracellular sodium & osmolarity, Renal mechanisms for the control of blood volume, blood 

pressure & ionic composition, Regulation of acid-base balance, Microturition, Diuretics 

Cardio-Pulmo Physiology:   Properties of cardiac muscle, Nutrition & metabolism of heart, Generation & 

conduction of cardiac impulse, Principles of Hemodynamics, Respiratory system and respiratory medicine. 

Nerve & Muscle Physiology: Resting membrane potential, Action potential, Nerve conduction, Degeneration 

and regeneration in nerves, Functional anatomy of skeletal muscle, Neuro-muscular transmission and 

blockers, Excitation-contraction coupling 

Gastro-intestinal System: General principles of G-I function, Digestion & absorption, Liver functions. 

 Environmental Physiology: Physiology of hot environment, Physiology of cold environment, High altitude, 

Aviation physiology, Space physiology, Deep sea diving 

 
 
Text Books/References: 

 Hopkins, W. C. (1995): Introduction to Plant Physiology. 

 Taiz, L. and Ziegler, F. (1998): The Plant Physiology. 

 Salisbury, F. B. and Ross, C.W.(1992): Plant Physiology IV ed. 

 Henry T. Nguyen, Abraham Blum (CRC Press, (2004)Physiology and biotechnology integration for 
plant breeding .  

 Arthur C Guyton, John E. Hall Textbook Of Medical Physiology.  

 Richard W. Hill, Gordon A. Wyse, Margaret Anderson Animal Physiology. 
 

 

http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_1?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Richard%20W.%20Hill
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_2?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Gordon%20A.%20Wyse
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_3?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Margaret%20Anderson


 
 

BT214 Medical LabTechnology 
 

Unit I 

Introduction to Medical Laboratory Technology: Define laboratory, Identify and enumerate the different kinds of 

medical laboratories. State the laboratory rules, ethics, professional code of conduct and polices. Describe and 

practice collection, handling and shipment of medical laboratory specimens. Explain the general cleaning and 

care of laboratory wares. Sterilization and disinfection, Laboratory accidents and safety, Quality assurance: 

Accuracy.   

 

Unit II 

Hematology: Composition of Blood, Function of blood, Describe the formation of blood cells. Explain the 

regulatory mechanisms in hemopoiesis. List the possible source of blood samples for hematological 

investigation, the mechanism for preventing hemolysis. Define anticoagulants. Describe the proportion, 

mechanism of anticoagulation and advantages of EDTA, trisodium citrate, double oxalates and heparin 

anticoagulants. 

 

Unit III 

Serology: In vitro antigen antibody reactions i.e. precipitation reaction, agglutination reaction, complement 

fixation reaction, Enzyme Immuno Assay (EIA), Radio Immuno Assay (RIA) and their role in the diagnosis of 

disease. Serology of rheumatoid factor, C- reactive protein, serology of Streptolysin O (SLO),Serology of 

Human Immunodeficiency virus (HIV).          

 

Unit IV 

Structure of bacterial cell, differential staining methods of bacteria, the type of specimen, its collection’s time. 

Preservatives and transport media for microbiological specimen, Infection of skin and wound, Infection of 

respiratory tract, Infection of gastrointestinal tract, Infection of urinary tract, Infection of genital tract, Infection 

of blood.                                                          

 

Unit V 

Urinalysis: Physiology of the Kidney & Formation of Urine, The Composition of Urine, Renal clearance and 

renal threshold, Preservation of urine specimen, Types of Examination in Routine Urinalysis. Physical and 

chemical analysis of urine. Determination of Urinary Sugar, Determination of Ketone Bodies, Determination of 

Urinary Protein, Determination of Bilirubin, Determination of Hemoglobin, Determination of Calcium.                                                           

 

Text Books: 

1. Medical Laboratory Technology (Volume III): Procedure Manual for Routine Diagnostic Tests 
Paperback by Kanai, L Mukherjee and Swarajit Ghosh , Volume III, Second Edition. 

2. Textbook of Medical Laboratory Technology: Clinical Laboratory Science and Molecular Diagnosis by 
Praful B. Godkar, Darshan P. Godkar, Volume I, Third Edition, Bhalani Publishing House. 

3. Medical Laboratory Technology: Methods and Interpretation by Ramnik Sood, Volume I, Sixth Edition. 
4. Lecture Notes on Clinical Medicine, 1980 by Rubestein, Devid, Sixth Edition.  
5. Basic Clinical Laboratory Techniques, by Anna Reynolds and Barbara H. Estridge, 2007. 
6. Introduction to Medical Laboratory Technology by Chris Pallister, R. E. Silverton, F. J. Baker,  7th Edition.  

https://www.google.co.in/search?sa=X&biw=1366&bih=651&q=Chris+Pallister&stick=H4sIAAAAAAAAAOPgE-LRT9c3NEoqLsorr6pQAvMMy8xTTAvTk7WUM8qt9JPzc3JSk0sy8_P0y4syS0pS8-LL84uyi61SUzJL8osAsJ_QW0MAAAA&ved=0ahUKEwiWvOq8kN3RAhWMqI8KHeKGAFQQmxMI0gEoATAP
https://www.google.co.in/search?sa=X&biw=1366&bih=651&q=R.+E.+Silverton&stick=H4sIAAAAAAAAAOPgE-LRT9c3NEoqLsorr6pQAvMMjQvzKisrjbWUM8qt9JPzc3JSk0sy8_P0y4syS0pS8-LL84uyi61SUzJL8osA2tZM5kMAAAA&ved=0ahUKEwiWvOq8kN3RAhWMqI8KHeKGAFQQmxMI0wEoAjAP
https://www.google.co.in/search?sa=X&biw=1366&bih=651&q=F.+J.+Baker&stick=H4sIAAAAAAAAAOPgE-LRT9c3NEoqLsorr6pQAvMMjYvMjErMjLWUM8qt9JPzc3JSk0sy8_P0y4syS0pS8-LL84uyi61SUzJL8osAk3fx50MAAAA&ved=0ahUKEwiWvOq8kN3RAhWMqI8KHeKGAFQQmxMI1AEoAzAP


 

 
BT216 Medical LabTechnology Lab 

 
1. To make familiar with the laboratory equipments and bio safety.  

2. To make students familiar with the sterilization techniques. 

3. To estimate presence of glucose in urine/blood using Benedict’s test. 

4. Identification of animal and plant tissue (permanent slides) using microscopy. 

5. Identification of different blood cells using Leishman Staining. 

6. To perform Gram’s staining using unknown sample.  

7. To perform histopathology technique using animal tissues. 

8. To perform agarose gel electrophoresis. 

9. To determine the blood group. 

10. To design PCR primers using bioinformatics tools 



 
 

BT218 Bioenergetics Lab 
 

1. Selective Permeability of an Artificial Membrane. 

2. Demonstration of the process of Active Transport. 

3. To study the Demonstration of osmosis. 

4. Effect of molecular size on permeability of the cell membrane. 

5. Observation of osmosis under microscope. 

6. Identifying the conditions needed for photosynthesis. 

7. To study the extraction of starch. by green leaves. 

8. Investigating factors affecting the rate of photosynthesis. 

9. Investigating the light dependent reaction in photosynthesis. 

10. To study the Isolation of Chloroplasts from spinach Leaves. 

11. To study the structure & Function of refrigerated centrifuge 

12. To study the structure & Function of Phase contrast microscope. 

 

 

 

 

 



 
 
 
 
 
 
 
 
 
 
 

  Course Content 
 

              Integrated B.Tech.-M.Tech. (Biotechnology) 
    [Batch 2019-20 Onwards] 

 

    Semester 5 



BT301 Molecular Biology 
 

UNIT 1  

INTRODUCTION TO MOLECULAR BIOLOGY - DNA AND RNA: Scope and History. Structure of DNA-
Nucleoside, Nucleotide, Base pairing, Base stacking, Double Helix, features of Watson and Crick model, major 
and minor groove, Supercoiling- twist, writhe and linking number. Forms of DNA- A, B, Z. Structure and function 
of mRNA, rRNA, tRNA. Secondary structures in RNA.  

 

UNIT 2  

REPLICATION AND REPAIR: Types and functions of DNA polymerases in Prokaryote and Eukaryote. 
Replication in prokaryote and Eukaryote. Proof reading activity, 5’Æ 3’ exonuclease activity, topoisomerase 
activity, Telomeric DNA replication and Plasmid Replication-theta model, strand displacement model and rolling 
circle model. DNA Repair- Nucleotide excision repair, base excision repair, mismatch repair, photo-reactivation, 
recombination repair and SOS repair.  

 

UNIT 3  

TRANSCRIPTION AND POST TRANSCRIPTIONAL MODIFICATIONS: Fine structure of prokaryotic and 
eukaryotic gene, structure and function of the promoters in mRNA, rRNA, tRNA genes. RNA polymerases in 
prokaryote and eukaryote, types and function. Transcription of mRNA, rRNA, and tRNA genes in Prokaryote 
and eukaryote. Post transcriptional processing of mRNA – 5’capping, splicing (including different types), 
polyadenylation and RNA editing Nuclear export of mRNA. 

 

UNIT 4  

TRANSLATION AND POST TRANSLATIONAL PROCESSING: Genetic code and Wobble hypothesis. 
Translation in prokaryote and eukaryote. Post translational modifications. Principles protein sorting and targeting 
into endoplasmic reticulum, mitochondria, chloroplast, and nucleus. 

 

UNIT 5  

GENE REGULATION: Principles of gene regulation- Transcriptional and post transcriptional gene regulation-
activators, co-activators, suppressors, co-suppressors, moderators, silencers, insulators, enhancers. Operon-lac 
operon, trp operon, ara operon and gal operon. Gene silencing: transcriptional and post-transcriptional gene 
silencing, Antisense RNA, Ribozymes.. 

 

TEXT BOOKS: 

1. Molecular Biology of Gene – Watson 

2. J.D. Watson, N.H. Hopkins, J.W Roberts, J. A. Seitz & A.M. Weiner; Molecular Biology of the Gene, 6th 
Edition, Benjamin Cummings Publishing Company Inc, 2007. 

3. Alberts et al; Molecular Biology of the Cell, 4th edition, Garland Science. 
4. Cell and molecular biology, Gerald Karp, 6th edition, 2011, John Wiley and Sons. 
 



BT303 Biophysical Chemistry 
 
Unit 1 
Interactions in Biological Systems: Intra and inter molecular forces, electrostatic and Hydrogen bonding 
interactions, dipole moments, covalent bond distances, van der Waals and Hydrophobic interactions, 
Disulphide bridges, Role of water and weak interactions, conformational entropy. 
 
Unit 2 
Structural organization of Proteins:  Conformational properties of polypeptides,  Primary and secondary 
structure α-helix, β-sheet structures etc. Tertiary and quarternary structures, Structural features of 
membrane proteins,  Secondary and tertiary structure prediction of proteins conformations, pH titration of 
amino acids and proteins, peptide bond, synthesis and sequencing of proteins, structural organization of 
proteins, folded conformation of globular proteins, Steric contour diagrams,     
 
Unit 3 
Multiple Equilibrium:  Titration of proteins to evaluate net and total charge, Equilibrium dialysis, Scatchard 
and Hill plots, study of protein-ligand interactions, Surface Plasmon resonance, Folding-unfolding equilbrium 
and denaturation of proteins,  Effect of temperature and solvent conditions on the thermodynamics of 
protein folding-unfolding equilibrium, Kinetics of protein folding 
 
 
Unit 4 
Molecular Biophysics: Techniques to study macromolecular structures,  Analytical Ultracentrifugation: 
Sedimentation velocity and equilibrium, determination of molecular weights,  Micro calorimetry (DSC and 
ITC) and its applications, Circular Dichroism spectroscopy,  UV, visible and Fluorescence spectroscopy, 
principle of X-ray Diffraction and crystallography,  Nuclear Magnetic Resonance (NMR),  Mass Spectrometry 
 
 
   
Text/Reference Books  
 Biophysical chemistry by Canter and Schimmel, W. H. freeman and company. 
 Introduction to protein structure by Carl Branden & Tooze, Garland publishing. 
 Principles of Biochemistry by A.L. Lehninger, D.L. Nelson, M.M. Cox. , Worth Publishing. 
 Biochemistry by Lubert Stryer, W H Freeman and company 
 Biochemical calculations by Segel, John Willey and sons. 
 Biochemistry: molecular basis of life (Colour edition) by McKee 
 Biochemistry by Mathews, van Holde , Ahern 
 Modern experimental biochemistry by R.F. Boyer, Pearson 



 
BT305 Developmental Biotechnology 

 
Unit 1: History & Basic Concepts: The origins and importance of developmental biology, principles of 

developmental biology, evolution of developmental patterns. Identification of developmental genes, Cell 

commitment & differentiation, Determination & induction of cell fate, Genomic equivalence. Cell-cell 

communication in development (paracrine factors, juxtacrine signaling and signal transduction cascades). 

Unit 2: Animal Developmental Biology: Introduction of model vertebrate and invertebrate animals used for 

development studies (X. laevis, Chicken, Mouse, Zebrafish, D. melanogaster, C. elegans), advantages of 

each system with special emphasis on model animal: Mouse.   

Unit 3: Features of development – Gametogenesis, Fertilization, Cleavage, Morulation and Blastulation, 

Phenomenon of the organization with respect to morphogenesis, cell differentiation & migration and 

organogenesis.   

Unit 4: Signals in development: Developmental signals in cell division, migration, proliferation & 

differentiation, embryonic induction and formation of neural crest cells, role of gene expression in 

development, Hox genes. Cell commitment & differentiation, Determination & induction of cell fates. 

Anterior/posterior, Dorsal/ventral polarity development. Cell-cell communication in development (paracrine 

factors, juxtacrine signaling and signal transduction cascades).   

Unit 5: Clinical relevance of development biology: Medical implication of development biology with 

respect to teratogenesis, infertility, genetic errors of human development, regeneration, growth and aging. 

  

Text/Reference Books  

1. Developmental Biology, By Scott F Gilbert, Sinauer associates Inc 

2. Developmental Biology Paperback – 2008, by Werner A. Muller, Springer 



 
BT307 Food Biotechnology 

 
Unit 1 
Introduction to Industrial Biotechnology: Introduction and scope of industrial biotechnology,Types of 

biotechnology industry, Impact of industrial biotechnology on science and society. 
 
Unit 2 
Production of modern biotechnology products: General aspects of the production of: biofertilisers, 
biopolymers (xanthan gum, PHB etc), monoclonal antibodies, industrial enzymes, organic acids,secondary 
metabolites, bioplastics and antibiotics.   
 
Unit 3 
Development of industrial food Ingredients: Production of biopreservatives (Nisin), cheese, polysaccharides, 
low calorie sweeteners, naturally produced flavor modifiers, amino acids, vitamins, food supplements, food 
coloring, nutraceuticals, water binding agents, single cell protein, mycoproteins. 
  
Unit 4 
Food spoilage and preservation: General principle of spoilage, microbial toxins (endotoxins and exotoxins), 
contamination and preservation, factors affecting spoilage. Methods of food preservation (thermal 
processing, cold preservation, chemical preservatives & food dehydration). Food preservation using 
irradiation, Characteristics of radiations of interest in Food preservation, Principle underlying the destruction 
of microorganisms by irradiation, Indicator and food- borne pathogens, Food borne diseases, 
Consumer perspective and future of food biotechnology 
   
Unit 5 
Food Processing: Types of food processing: Bioprocessing of meat, poultry, fisheries, vegetables, dairy 
products, enzymes and chemicals used for food processing, Newer concepts in food processing including 
organic foods, processing of organic raw material, genetically modified foods, Fermented and functional 
foods.  
 
 
  
Text/Reference Books  
1. Food Microbiology by Frazier, W.C. and Westhoff, D.C., Tata Mc-Graw Hill. 
2. Biotechnology by Gupta, P.K., Rastogi Publication 
3. Industrial Microbiology by Casida Jr, L.E., New Age International (P) Ltd. 
4. Industrial Microbiology by Presscott Dunn, Agrobios (India). 



 
BT309 Environmental Biotechnology 

 
Unit 1 
Environment: Basic concepts and issues; Management and remediation of soil problems; Toxicants, 
Bioaccumulation (characteristics, evolutionary concept, factors affecting bioaccumulation of toxicants, 
measurement and kinetic modelling of bioaccumulation). Role of genetically engineered microbes in 
environmental management, recycling & up gradation technologies, production of products. 
 
Unit 2 
Biological Treatment of Waste water (Aerobic System): Biological processes for domestic and industrial 
waste water treatments; activated sludge process, trickling filters, biological filters, rotating biological 
contractors (RBC), Fluidized bed reactor (FBR), expanded bed reactor, Inverse fluidized bed bio-film reactor 
(IFBBR) packed bed reactors air spared reactors.Biological Treatment of Wastewater (Anaerobic System): 
Anaerobic biological treatment - contact digesters, packed column reactors. 
 
Unit 3  
Bioremediation and Metal Biotechnology: Introduction, constraints and priorities of Bioremediation, Bio-
stimulation of naturally occurring microbial activities, Bio-augmentation, in-situ, ex-situ, intrinsic & engineered 
bioremediation; Phytoremediation; Environmental monitoring through microorganism, microbial biosensors in 
environmental monitoring. Metal Biotechnology (Mining with special reference to Copper & Iron, Microbial 
transformation, accumulation and concentration of metals, metal leaching, extraction and future prospects) 
 
Unit 4 
Bio Fuels: Production of nonconventional fuels - Methane (Biogas), Hydrogen, Alcohols and algal 
hydrocarbons, Use of microorganisms in augmentation of petroleum recovery. Biogas technology, plant 
design, construction, operation, biogas form organic wastes, water weeds, land fills, microbiology of 
anaerobic fermentation. 
 
Unit 5 
Hazardous Waste Management: Introduction, Xenobiotic compounds, recalcitrance, biodegradation of 
Xeno-biotics, biological detoxification, Microbes assisted waste bio-treatment, market for hazardous waste 
management; biotechnology application to hazardous waste management. Energy form waste. 
 
Unit 6 
Novel Methods for Pollution Control: Vermitechnology, waste water treatment using aquatic plants, root 
zone treatment. Aiming for biodegradable and ecofriendly products. 
 
 
Text Books/References: 

 Chatterji A.K.(2002),Introduction to Environmental Biotechnology, Prentice Hall of India Pvt. Ltd ,New 
Delhi. 

 Biodegradation & Bioremediation (1999), Martin Alexander, Academic press. 

 Foster C.F., John Ware D.A., Environmental Biotechnology, Ellis Horwood Ltd., 1987. 

 Evan G.M.and Furlong J.C (2003), Environmental Biotechnology: Theory and Applications, John 
Wiley and Sons Ltd., England. 

 Karrely D., Chakrabarty K., Omen G.S., Biotechnology and Biodegradation, Advances in Applied 
Biotechnology Series, Vol.4, Gulf Publications Co. London, 1989. 

 T. cookson, Bioremediation engineering: design and application (1995) John. Jr. Mc Graw Hill, Inc. 

 Kalaichelvan P.T., I Arul Pandi (2007), Bioprocess Technology, MJP Publishers, Chennai. 



 
Generic Elective 1 

BT311 Developments in Therapeutics 
 

Unit 1 
Principles of drug design and action: Agonists, antagonists, potency and efficacy. Drug-receptor 

interactions, stereospecificity and selectivity in drug action and design. Identification of therapeutic targets 

and rational drug  design. Pharmacokinetics, pharmacodynamics, pharmacogenetics and 

pharmacogenomics. Case studies on drug action and design.  

 

Unit 2 
Gene and protein therapy: Vector engineering, viral vectors, strategies of gene delivery, gene replacement, 

gene correction, gene editing, gene regulation and silencing. MicroRNAs as therapeutic targets. 

Immunological approaches: Immunomodulation and immunotherapy. Translational medicine: New 

approaches, Disease models (in vitro, in vivo and in silico), Biomarkers. 

 

Unit 3 
Molecular pharmacology: Targeted therapy – development of new drugs: identification of new molecular 

targets, high-throughput screening, risk/benefit ratio, economical and ethical aspects in the development of 

new drugs. Principles of biological therapy – monoclonal antibodies, small inhibitors – rational drug design, 

drug transport (liposomes, immunoglobulins, nano-technologies and supramolecular systems). Strategies for 

immunotherapy (cytokine and vaccine therapy). Antiviral chemotherapy. Actions of cytotoxic drugs: alkylating 

agents, antimetabolites, antibiotics, mitotic inhibitors, enzymes and hormones.  

 

Unit 4 
Cancer immunotherapy: Essentials and basic principles of cancer immunotherapy, cancer antigens 

peptides, dendritic cells vaccine, tumor infiltrating lymphocytes. Approaches in cancer immunotherapy: 

Immunomodulation (definition and concept), Immune adjuvant and tumor vaccine therapy, Biological 

Response Modifiers (BRMs) and their application in cancer therapy and in other diseases. 

 

Unit 5 
Stem cell therapeutics: Stem Cells in therapy: Introduction, cellular and molecular aspects of adult and 

embryonic stem cells, concepts of tissue engineering and clinical applications, Nuclear reprogramming and 

induced pluripotent stem cells.  

 



 
Generic Elective 2 

  BT313 Microbiology Quality Control in Pharma and Food Industry 
 

Unit-1 

Role of microbiology in quality control and waste management in food industry, food safety and regulations, 

Concept of quality assurance, Regulatory control of food quality: FDA, Codex Alimentarius, BIS, ISO, 

Agmark, Food Safety and Standards Act (FSSA) 2006, Hazard Analysis Critical Care Points (HACCP), Food 

Safety Management System. 

Unit-2 

Bacterial Food borne infections and intoxicants, fungal mycotoxins in food products, Microbiological  
methods of Quality control of food products, Biosensors applications in Food Quality control. 

Unit-3 

Microbial production and contamination of pharmaceuticals products, Microbial Limit test of Pharma 

products, Sterility testing, pyrogen testing and LAL test of Pharma products, Sterilization- heat, D- value, Z-

value and survival curve, radioactive, gaseous and filtration. 

Unit-4 

Basic idea about pharmaceutical products (bulk drugs/ dosage forms, vaccines, diagnostics) and quality 

requirements. Significance of IP, BP and USP, Quality Assurance (QA) and validation in Pharmaceutical 

Industry. Good Laboratory Practice (GLP), Good Manufacturing Practice (GMP), Quality Control (QC), 

Quality Management System, ISO, WHO, USFDA certification. 
 
 
 
Text/ Reference Books: 

 Vyas S. P and Dixit V. R. (2002), Pharmaceutical Biotechnology, CBS Publishers and Distributors,New 
Delhi. 

 W.B.Hugo & A.D.Russell Pharmaceutical Microbiology , Sixth edition. Blackwell scientific 

Publications.Rahman M.S. and Ahmed J. (2012) Handbook of Food Process Design, Volume 1 and 2 

John Wiley & Sons, USA (2012). 



 
Laboratory I  

BT315 Molecular Biology 
 

1. Agarose gel electrophoresis, preparation of buffers, loading dye and gel 

2. Isolation of protein from plant/animal/microbial samples. 

3. SDS-PAGE for separation of proteins 

4. Isolation of genomic DNA from animal/plant  tissue. 

5. DNA estimation (Qualitative and Quantitative) 

6. E coli culture and plasmid isolation 

7. Restriction Digestion of plasmid/Genomic DNA 

8. Primer designing for PCR amplification 

9. Polymerase Chain reaction 

10. Restriction digestion analysis of the PCR product 



 
Laboratory II  

BT317 Environmental Biotechnology 
 

1. Determination of BOD  

2. Determination of COD  

3. Determination of Nitrogen Organic and Ammonical nitrogen 

4. Determination of orthophosphates 

5. Bacteriological quality measurement: MPN, plate count 

6. Determination of Oil & Grease in wastewater 

7. Determination of cations Ca+, Mg+, Na+ and Ni by Flame Photometer 

8. Color Measurement 



 
 
 
 
 
 
 
 
 
 

Course Content 
 

Integrated B.Tech.-M.Tech. (Biotechnology) 
[Batch 2019-20 Onwards] 

 

    Semester 6 



 

BT302 Genomics and Proteomics 

GENOMICS 

Unit 1 

Functional Genomics: Transcriptome analysis: (ESTs, SAGE, MPSS, Fluorescent differential display, SSH, 

microarray). AFLP-Based RNA Fingerprinting, Gene Identification Signature-Paired End diTagging (GIS-

PET). Microarray technology introduction, Types of DNA-microarrays- cDNAs and Oligonucleotides spotted 

chips. Quantitative real-time PCR; Taqman, SYBR Green systems, Applications of quantitative RT-PCR. 

Emerging Technologies:Nanotechnologies and Fluorescent Proteins for in planta functional genomics; Next 

Generation Sequencing Technologies: 454, Illumina-Solexa, SOLiD. RNA sequencing, Chip-sequencing. 

TILLING as a functional genomics tool. Introduction to in silico genomics and metabolomics. 

 

Unit 2 

Comparative genomics:  Sizes and organization of genomes. Comparative genomics of bacteria, 

organelles and eukaryotes. Variation at the level of individual nucleotides, duplications, comparisons at 

chromosome level (synteny). Sequence similarities across organisms and conserved sequences (Genomes 

of chimpanzees and humans). Evolution and phylogenetic relationships of genomes in prokaryotes and 

eukaryotes.  

 

Unit 3 

Gene mapping and sequencing: DNA sequencing methods, Genetic mapping (introduction), physical and 

cytological mapping (chromosome walking, FISH, Radiation hybrid, Chromosome banding pattern maps etc). 

Sequence Mapping (STS). High-resolution maps based on DNA sequences, restriction maps, SNPs, 

haplotypes and SNP genotyping. Organizing large sale genomic projects (BAC to BAC genome sequencing, 

whole genome physical mapping and shotgun sequencing, contig assembly. Human genome project, 

Integration of Physical and Genetic Maps. Genome annotation and gene clustering. Applications of 

genomics.  

 

PROTEOMICS 
 

Unit 1 

Methods of quantitation of proteins. Calculation of extinction coefficients. Extraction and handling of 

membrane proteins. Stabilizing forces for enzymes and proteins. Salting out and salting in phenomena. 

Precipitation of proteins. 

 

Unit 2 

Differential expression proteomics: gel and non gel-based methods, Two dimensional gel electrophoresis, 

DIGE, ICAT, MudPIT, ITRAQ, SILAC, Mass Spectrometry. Recent developments in the use of mass 

spectrometry coupled with purification techniques to identify proteins and their interactions with other 

molecules. Peptide mass fingerprinting (PMF) using enzymatic fragmentation of proteins, Matrix assisted 

Laser desorption Ionization Time of Flight Mass Spectrometry (MALDI-TOFMS), LC-MS/MS, SELDI-TOF. 

Introduction, different types of protein chips, detection and quantification of proteins bound to protein chips, 

emerging protein chips technologies. Chromatographic techniques used in protein purification: Size 

exclusion, Ion exchange, IMAC, RPC, HPLC etc. and their application in proteomics 

 



Unit 3 

Bioinformatics tools for proteomics, Techniques for detection of protein-ligand interactions: two-hybrid 

systems, ITC, Dynamic light scattering, fluorescence spectroscopy, Surface Plasmon Resonance, gel 

filtration, x-ray crystallography and sedimentation velocity method.  

 

 

Text Books/References: 

 Functional Genomics: A Practical Approach (Practical Approach Series) by Stephen P. Hunt, Rick 

Livesey. 

 PCR Applications: Protocols for Functional Genomics By Innis, Michael A. (Sninsky, John J. , 

Gelfand, David. 

 Introduction to Genomics, 2007. Arthur Lesk, Oxford University press. 

 Principles of gene manipulation and genomics, 2008. Primrose and Twyman, Blackwell publishing. 

 Gibson G, Muse SV. A primer of genome science (3rd ed.). Sunderland, MA: Sinauer Associates. 

 Mapping Genomes - From Genomes by T. A. Brown, 2002. 

 The Handbook of Plant Genome Mapping: Genetic and Physical Mapping, 2005.Editor(s): Khalid 

Meksem, Günter Kahl, Wiley publishers. 

 The Handbook of Plant Functional Genomics: Concepts and Protocols Guenter Kahl (Editor), Khalid 

Meksem (Editor), Wiley publishers. 

 Protein Engineering, H. J. Gross, Caroline Köhrer, Uttam L. RajBhandary. 

 Proteomics and Protein-Protein Interaction,s Gabriel Waksman. 

 Introduction to protein structure, Carl Branden & Tooze, Garland publishing. 

 Protein structure, Creighton, Oxford 

 Protein Engineering, H. J. Gross, Caroline Köhrer, Uttam L. Raj Bhandary.  

 Principles of Protein X-Ray Crystallography, by j. Drenth 

 Protein Analysis and Purification, Ian M. Rosenberg 

 Protein Folding Kinetics,  Bengt Nölting 

http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_1?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Stephen%20P.%20Hunt
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_3?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Rick%20Livesey
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_3?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Rick%20Livesey
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_3?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Rick%20Livesey
http://www.infibeam.com/Books/search?author=Michael%20A.%20Innis
http://www.infibeam.com/Books/search?author=Michael%20A.%20Innis
http://www.infibeam.com/Books/search?author=Michael%20A.%20Innis
http://www.infibeam.com/Books/search?author=David%20Gelfand
http://www.ncbi.nlm.nih.gov/books/bv.fcgi?call=bv.View..ShowSection&rid=genomes.chapter.6196
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Guenter+Kahl
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Khalid+Meksem
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Khalid+Meksem
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Khalid+Meksem


 

           BT304 Plant & Animal Biotechnology 
 

Unit I  

Plant tissue culture and animal cell culture: Plant tissue culture: historical perspective; totipotency; 

organogenesis; Somatic embryogenesis; establishment of cultures – callus culture, cell suspension culture, 

media preparation – nutrients and plant hormones; sterilization techniques; applications of tissue culture - 

micropropagation; somaclonal variation; androgenesis and its applications in genetics and plant breeding; 

germplasm conservation and cryopreservation; synthetic seed production; protoplast culture and somatic 

hybridization - protoplast isolation; culture and usage; somatic hybridization - methods and applications; 

cybrids and somatic cell genetics; plant cell cultures for secondary metabolite production. Animal cell culture: 

brief history of animal cell culture; cell culture media and reagents; culture of mammalian cells, tissues and 

organs; primary culture, secondary culture, continuous cell lines, suspension cultures; application of animal 

cell culture for virus isolation and in vitro testing of drugs, testing of toxicity of environmental pollutants in cell 

culture, application of cell culture technology in production of human and animal viral vaccines and 

pharmaceutical proteins.  

 

Unit II  

Plant genetic manipulation: Genetic engineering: Agrobacterium-plant interaction; virulence; Ti and Ri 

plasmids; opines and their significance; T-DNA transfer; disarmed Ti plasmid; Genetic transformation - 

Agrobacterium-mediated gene delivery; cointegrate and binary vectors and their utility; direct gene transfer - 

PEG-mediated, electroporation, particle bombardment and alternative methods; screenable and selectable 

markers; characterization of transgenics; chloroplast transformation; marker-free methodologies; advanced 

methodologies - cisgenesis, intragenesis and genome editing; molecular pharming - concept of plants as 

biofactories, production of industrial enzymes and pharmaceutically important compounds.  

 

Unit III  

Animal reproductive biotechnology and vaccinology: Animal reproductive biotechnology: structure of 

sperms and ovum; cryopreservation of sperms and ova of livestock; artificial insemination; super ovulation, 

embryo recovery and in vitro fertilization; culture of embryos; cryopreservation of embryos; embryo transfer 

technology; transgenic manipulation of animal embryos; applications of transgenic animal technology; animal 

cloning - basic concept, cloning for conservation for conservation endangered species; Vaccinology: history 

of development of vaccines, introduction to the concept of vaccines, conventional methods of animal vaccine 

production, recombinant approaches to vaccine production, modern vaccines.  

 

Unit IV  

Plant and animal genomics: Overview of genomics – definition, complexity and classification; need for 

genomics level analysis; methods of analyzing genome at various levels – DNA, RNA, protein, metabolites 

and phenotype; genome projects and bioinformatics resources for genome research – databases; overview 

of forward and reverse genetics for assigning function for genes.  

 

Unit V  

Molecular mapping and marker assisted selection : Molecular markers - hybridization and PCR based 

markers RFLP, RAPD, STS, SSR, AFLP, SNP markers; DNA fingerprinting-principles and applications; 

introduction to mapping of genes/QTLs; marker-assisted selection - strategies for Introducing genes of biotic 



and abiotic stress resistance in plants: genetic basis for disease resistance in animals; molecular diagnostics 

of pathogens in plants and animals; detection of meat adulteration using DNA based methods.  

 

Recommended Textbooks and References:  

 

1. Chawla, H. S. (2000). Introduction to Plant Biotechnology. Enfield, NH: Science.  

2. Razdan, M. K. (2003). Introduction to Plant Tissue Culture. Enfield, NH: Science.  

3. Slater, A., Scott, N. W., & Fowler, M. R. (2008). Plant Biotechnology: an Introduction to Genetic 

Engineering. Oxford: Oxford University Press.  

4. Buchanan, B. B., Gruissem, W., & Jones, R. L. (2015). Biochemistry & Molecular Biology of Plants. 

Chichester, West Sussex: John Wiley & Sons.  

5. Umesha, S. (2013). Plant Biotechnology. The Energy And Resources.  

6. Glick, B. R., & Pasternak, J. J. (2010). Molecular Biotechnology: Principles and Applications of 

Recombinant DNA. Washington, D.C.: ASM Press.  

7. Brown, T. A. (2006). Gene Cloning and DNA Analysis: an Introduction. Oxford: Blackwell Pub.  

8. Primrose, S. B., & Twyman, R. M. (2006). Principles of Gene Manipulation and Genomics. Malden, MA: 

Blackwell Pub.  

9. Slater, A., Scott, N. W., & Fowler, M. R. (2003). Plant Biotechnology: The Genetic Manipulation of Plants. 

Oxford: Oxford University Press.  

10. Gordon, I. (2005). Reproductive Techniques in Farm Animals. Oxford: CAB International.  

11. Levine, M. M. (2004). New Generation Vaccines. New York: M. Dekker. 12. Pörtner, R. (2007). Animal 

Cell Biotechnology: Methods and Protocols. Totowa, NJ: Humana Press. 



 

BT306 Vaccine Biotechnology 

 

Unit 1 
History and Relevance of Immunology, Components of Innate and acquired immunity, Organs and cells of 
immune system, Lymphocyte circulation; Lymphocyte homing; Mucosal and Cutaneous associated Lymphoid 
tissue.(MALT&CALT);, Antigens- immunogens, haptens; antigenic determinants/epitopes, Antibody structure 
and function, Immunoglobulins-basic structure, classes and subclasses of immunoglobulins. Connection 
between innate and acquired immunity, Inflammation, soluble and membrane associated receptor, Toll Like 
Receptor (TLR). cells type of innate immunity, signal transduction pathway (TLR only) 
 
Unit 2 
Overview of Vaccine Strategies: History of vaccines, bacterial, viral and parasitic vaccines, overview of 
conventional vaccine strategies, designing of live attenuated or killed whole organism-based vaccines sub-
unit vaccines, DNA vaccines, recombinant vaccines, adjuvants, peptides, immune-modulators (cytokines). 
Vaccine delivery systems, mucosal vaccines, parental vaccines, edible vaccines, monoclonal antibodies as 
vaccines. The advantages and disadvantages of each approach, eluding to various considerations, such as 
efficacy, safety and cost of production. General specifications and pharmaceuticals release criteria for the 
existing vaccines, Cold chain management of vaccines.  
 
Unit3 
Genetic engineering in vaccine designing, Designing of peptide/epitope-based vaccines, T cell and B cell 
epitope prediction, screening and selection of the vaccine composition, structural approaches for vaccine 
designing, Reverse vaccinology and immunoinformatics, Databases in Immunology, Principles of B-cell and 
T-cell epitope prediction  
 
Unit 4 
Novel approaches in designing of glyco-conjugate vaccines, cancer vaccines, use of bacterial toxins as 
vaccines, adjuvants, vaccines against opportunistic pathogens, vaccines for neglected diseases.  
 
Unit 5 
Vaccines Against Viral Diseases: Hepatitis-B, Herpes simplex virus, Zika, and influenza virus. Designing 
Bacterial vaccines for: TB, pneumococcal, malaria, cholera, streptococcal.  
 
Unit 6 
New strategies for vaccine development: Reverse genetic and temperature-sensitive mutation, reassortment, 
Viral recombinant and deletion mutants, codon deoptimization, increased replication fidelity, replication vector 
recombined with gene from pathogens, Replication-defective VLPs, DNA plasmid, reverse vaccinology, 
Prime boost, Fusion proteins, Gene delivery by invasive bacteria,, Inmmune refococusing, Transcriptomics, 
proteomics, DNA shuffling, transcutaneous vaccination, adjuvant. 
 
 
 
Text Books/References:  

 Vaccine Design: Innovative Approaches and Novel Strategies Publisher: Caister Academic Press, 
Editor: Rino Rappuoli and Fabio  

 Vaccines, 4th Edition by Stanley A. Plotkin, Elsevier publication  

 Vaccines and Immunotherapy by Stanley J. Cryz Elsevier science publishing co. 

 Review: Vaccines: the fourth century by Stanley Plotkin 



 

BT308 Virology 

 

Unit 1 

Introduction: History and principles of virology. Virus structure and morphology, viruses of veterinary 

importance and plant viruses. The Function and Formation of Virus Particles. Capsid Symmetry and Virus 

Architecture. Enveloped Viruses. Complex Virus Structures. Protein-Nucleic Acid Interactions and Genome 

Packaging.  

Viral Genomes: The Structure and Complexity of virus Genomes. Viral Genetics. Virus Mutants. Genetic 

Interactions between Viruses. Non-genetic Interactions between Viruses. Positive-Strand RNA Viruses. 

Negative-Strand RNA Viruses. Segmented and multipartite Virus Genomes. Baltimore Classification 

 

Unit 2 

Virus-cell Interaction: Cellular receptors and virus entry: Definition, structure and methods of discovery of 

viral receptors (polio, herpes, VSV, HIV). Cellular interactions—clathrin coated pits, lipid rafts, caveolae, 

endocytosis and virus uncoating mechanisms Nuclear localization signals and nuclear pore transit, virus – 

cytoskeletal interactions, chaperons. 

 

Unit 3 

Viral Replication: General strategies, replication of plus stranded RNA virus (polio), negative strandRNA 

viruses (VSV and influenza).Replication of double stranded RNA virus (rota), andretroviruses (HIV and 

HTLV). DNA viruses Replication of double stranded DNA viruses (SV40, pox), ssDNA virus (AAV) proteins, 

replication of plant virus.  

 

Unit 4 

Viral gene expression: Initiation of transcription,Viral regulation of transcription, capping and tailing, pre-

mRNA splicing. Post-transcriptional Gene Silencing, Regulation of translation during viral infection  

 

Unit 5 

Intracellular trafficking and exit of virus: Import of viral proteins, assembly, selective packaging, release of 

virus particle 

 

Unit 6 

Viral Diseases: Viral Diarrhoea: Clinical course, disease burden, risk factors, epidemiology, prevention, and 

treatment. Rotavirus.  

Viral Cancers: Role of papilloma, HIV, Epstein Barr Virus, HTLV and herpes in pathogenesis of cancers, 

diagnosis, prevention. 

Viral Hepatitis: Structure & genomic organization, Viral respiratory diseases (Biology of respiratory viruses). 

HIV-AIDS, Genetic Engineering Plants for Virus Resistance  

 

TextBooks:   

1. Principles of Virology: Molecular Biology, Pathogenesis, and Control of Animal Viruses. S. J.  Flint, V. R. 

Racaniello, L. W. Enquist, V. R. Rancaniello, A. M. Skalka Latest edition / Pub. Date:  December 2003 

Publisher: American Society Microbiology.   



 

Generic Elective 1 

BT310 Material Science & Biomaterials 

 

Unit 1 

Introduction: Definition of biomaterials, requirements & classification of biomaterials, Comparison of 

properties of some common biomaterials- Synthetic polymers, Biopolymers, Bioresorbable & bioerodible 

materials, metals, thin film grafts & coating, biological functional materials  

 

Unit 2 

Metals and Ceramics in Medicine : Structure and properties of metals and ceramics, Applications of metals 

and ceramics in medicine  

 

Unit 3 

Polymers in Medicine :  Structure and properties of polymers and hydrogels , Degradable and natural 

polymers ,  Applications polymers and hydrogels in medicine 

 

Unit 4 

Tissue-Material  Interactions : Definition of biocompatibility, Effects of physiological fluid on the properties 

of biomaterials, blood compatibility and tissue compatibility,  Wound healing and immune response , Host 

reaction to biomaterials, Implants, Polymers used in vascular prosthesis, Contact lense, Rconstructive 

materials, Cellular response to foreign materials. 

 

Unit 5 

Toxicological screening of biomaterials: Toxicity tests: acute and chronic toxicity studies sensitization, 

carcinogenicity, mutagenicity and special tests. 

 

Unit 6 

Applications in Tissue Engineering and Drug Delivery : Tissue engineering , Drug delivery 

 

Text Books: 

1. Biomaterials Science: An Introduction to Materials in Medicine, By Buddy D. Ratner, et. al. Academic 

Press,  

2. Sujata V. Bhat, Biomaterials, Narosa Publishing House. 

3. J B Park, Biomaterials – Science and Engineering, Plenum Press. 

4. Biomaterial & Bioengineering Handbook by Donald L. Wise 



 

Generic Elective 2 

BT312 Pharmaceutical Biotechnology 
 

Unit 1 
Introduction to concepts and technologies in pharmaceutical biotechnology, current status and future 
prospects 
 

Unit 2 
DRUG ACTION, METABOLISM AND PHARMACOKINETICS:  Formulation of biotech products, 

Pharmacokinetics and pharmacodynamics of biological products, Immunogenicity to therapeutic proteins: 

Mechanism of drug action; physico-chemical principles of drug metabolism, radioactivity; pharmacokinetics.  

 

Unit 3 
Gene therapy, Biogeneric drugs, monoclonal antibody based pharmaceuticals and their therapeutic 
applications, Vaccines, Pharmacogenetics. 
 

 
Unit 4 
Regulatory Issues and Drug Approval for Biopharmaceuticals. 
 
 
Text Books 

1. Pharmaceutical Biotechnology: Fundamentals and Applications Editors: Crommelin, Daan J. A., 
Sindelar, Robert D., Meibohm, Bernd (Eds.) ,2007,  3rd Edition 

2. Pharmaceutical Biotechnology, Drug Discovery and Clinical Applications .Edited by O.Kayser and 
R.H.Muller. 2004 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim 

3. Katzung B.G.(1995), Basic and Clinical Pharmacology,(6th Ed) Prentice Hall of Intl. 



 

Generic Elective 3 

BT314 Biofuel and Alcohol Technology  

 

Unit 1 

Introduction to Alcohol Technology, Raw Material of Alcohol Industry, Storage & handling of Raw material in 

detail, Study of different yeast strains used in alcohol industries, Study of yeast production as single protein 

cell.  

 

Unit 2  

Study of different alcoholic fermentation techniques, Batch fermentation, Continuous fermentation, Modem 

techniques of Continuous fermentation, Bio still fermentation, Encillium process, Wet milling of grain for 

alcohol production, Grain dry milling cooking for alcohol production, Use of cellulosic feed stocks for alcohol 

production, Scaling in distilleries, Fusel oil separation  

 

Unit 3 

Study of different recycling process, Biochemistry of alcohol production, The management of fermentation in 

the production of alcohol. Alcohol distillation-The fundamental, Parameters & affecting alcoholic 

fermentations, By product of alcoholic fermentation, Distillery quality control, Alcoholometry  

 

Unit 4  

Various biofuels/ bioenergy from biomass. Biomass conversion to heat and power: thermal gasification of 

biomass, anaerobic digestion. Biomass conversion to biofuel: thermochemical conversion, syngas 

fermentation.  

 

Text Books  

1. Chemical Process Principles – Part I, Material and Energy Balances by Olaf A Hougen, Kwenneth M. 

Watson, and Roland A Ragatz, CBS Publishers and Distributors (1995).  

2. Text books of alcohol tech by T. P. Lyons.  

3. Product Recovery in Bioprocess Technology ", BIOTOL Series, VCH, 1990 

 4. Shreve's Chemical Process Industries , 5th Ed. Reference  

5. Out lines of Chemical Technology by Chmles E.  

6. Chemical Process Industries, 4th Ed. By shieve, Mc.Graw 



 

Laboratory I 

BT318 Genomics and Proteomics 

 

1. RNA pre-amplification  

2. Real-time PCR using different dyes 

3. Data analysis of Real-time PCR (methodological steps in quantitative RT-PCR, Cycle threshold (CT), 

delta (CT) 

4. Designing a DNA-microarray experiment. Analysis of a given microarray data through computational 

methods 

5. DNA sequencing by Sanger or alternative methods. 

6. Analysis of gene expression in single cells using three prime end amplification PCR 

7. To identify single nucleotide polymorphisms in a candidate gene in a relevant group of study 

8. To study biomarkers and/or differential gene expression in a gene in a relevant group of study 

9. Protein isolation for proteomic analysis. 

10. Protein fractionation by ion exchange chromatography 

11. Protein fractionation using gel filtration chromatography 

12. Silver staining/ponceau staining  of proteins. 

13. Quality analysis of protein samples for proteomic analysis 

14. Sample preparation for the MALDI-TOF MS analysis 

15.  Analysis of the MALDI-TOF peptide mass fingerprinting data 



 

Laboratory II 

BT320 Plant & Animal Biotechnology 

Plant Biotechnology 

1. Organizing Plant tissue culture Laboratory  

2. Preparation of Tissue Culture Media  

3. Prepare explants for inoculation under aseptic conditions.  

4. Callus Induction  

5. Shoot tip culture / Organogenesis 

6. Somatic Embryogenesis  

7. Isolate plant protoplast by enzymatic and mechanical methods and attempt fusion by PEG 

(available material).  

8. Culture Agrobacterium tumefaciens and attempt transformation of any dicot species.  

9. Hardening and Planting in field 

10. Undertake plant genomic DNA isolation by CTAB method and its quantitation by visual as well 

as spectrophotometeric methods.  

 

Animal Biotechnology 

1. GLP and Ethics in Animal Biotechnology 

2. Aseptic techniques: Sterilization techniques, Contamination and Trouble shooting in animal cell 

culture 

3. Demonstration of equipments/devices in animal cell culture: their usage and precautions 

4. Introduction to animal cell culture technique: use of media, serum, trypsin 

5. Isolation of PBMC/Initiation of primary animal cell culture 

6. Observation, monitoring and maintenance of animal cell culture 

7. Case study 1: Experiment designing for gene transfer by transfection in animal cell line 

8. Case study 2: Experiment designing for studying anti-cancer/anti-inflammatroy effect of a 

drug/compound in animal cell line 

9. Case study 3: Experiment designing for studying gene/protein expression profile in animal cell line 

and detection by immunocytochemical assay 

10. Cell fractionation experiments 

 

 

 



 

 

 

 

 
 
 
 
 
 
 
 

Course Content 
 

Integrated B.Tech.-M.Tech. (Biotechnology) 
[Batch 2019-20 Onwards] 

 

    Semester 7 



 

BT507 Microbiology 

 
Unit 1 

Genomics and metagenomics of microbes: Genetics of microbes, annotation, sequencing and 

expression of genes, various tools for genetic manipulation of microbial DNA and proteins, Microbial 

Expression hosts , Understanding metagenomics, preparation of metagenomic library, sequence and 

function based metagenomics, its application, cloning of 16S RNA from unculturable microbial community, 

Analysis of 16S libraries usingRDB Project2, Phylogenetic analysis and applications. 

 

Unit 2 

Molecular interactions in microbial pathogenesis: Molecular pathogenesis of microbes-molecular 

aspects of interaction of microbes with host and among themselves, Pathogen recognition receptor, 

pathogen associated molecular pattern, cell signalling, ability to survive in host, bacterialcommunication, 

biofilms, bacteriocins, persister cells.   

 

Unit 3 

Molecular aspects of drug resistance: Identification of Drug targets, multidrug resistance, effluxpumps, 

evolution of drug resistance and molecular mechanism of antibiotic resistance with examples Alternative 

therapies   

 

Unit 4 

Microbes in human therapeutics: Microbes as model system, Application of Microbes in human 

therapeutics, cancer, vaccine and introduction of microbial synthetic biology for human therapeutics, Role of 

CRISPERS 

intherapeutics.                                                                    

 

Unit 5 

Production of industrial metabolites: Microorganisms with biotechnological applications. Production of 

industrial metabolites: Microbial production of industrial enzymes (glucose isomerase, pectinase, amylase, 

lipase, protease), organic acids and secondary metabolites (tetracyclins, alkaloids and aromatic antibiotics) 

biopolymers, bioplastics, amino acids and antibiotics, Production of microbialpesticides, bacteriocins,  

biofuels and bioremediation.    



 

BT509 Plant and Animal Cell Culture Technology 

 

Unit 1 

Animal cell culture: Animal cell culture;  media composition and growth conditions; Animal cell and 

tissue preservation; Anchorage and non-anchorage dependent cell culture; Primary and secondary 

culture; Animal cell growth characteristics and kinetics; Micro & macrocarrier culture; Hybridoma 

technology; Stem cell technology; Transgenic animals; Animal cloning; Mechanisms of drug resistance 

and cell death. Unit I Animal cell culture 15 lectures  

 

Unit 2 

Plant cell culture: Totipotency; Plant growth regulators; Regeneration and micropropagation of plants: 

clonal propagation, organogenesis, shoot-tip and meristem culture, haploid culture, triploid culture, 

protoplast culture; Somaclonal variation; Tissue culture and Cell suspension culture system: methodology, 

growth kinetics and nutrient optimization; Precursors and elicitors; Plant Transformation methods 

(emphasis on Agrobacterium mediated transformation); Hairy root culture; Plant products of industrial 

importance, Production of secondary metabolites.  

 

Unit 3 

Secondary metabolite production: Principles, design and operation of bioreactors: specific design 

criteria for mammalian and plant systems; Strategies for fermentation with recombinant organisms; 

Isolation, characterization and production of secondary metabolites from different plant cell types; 

Bioprocess monitoring and control: current practices in the bioprocess industries, advanced 

methodologies; Overview of downstream processing: centrifugation, filtration and chromatographic 

techniques. 

 

Recommended Textbooks:  

1. Butterworth Heinemann Ltd., (1994) Biotol Series, In vitro Cultivation of Plant cell.  
2. Bhojwani S.S. and Razdan M.K. (1996) Plant Tissue Culture: Theory and Practice, a Revised Edition, Elsevier 
Science  
3. T. A. Brown, (2001) Gene Cloning and DNA Analysis: an Introduction, Blackwell Science.  
4. M. L Shuler and F. Kargi. (2002), Bioprocess Engineering, Prentice Hall Inc.  
5. A. Slater, N. Scott and M. Fowler (2003), Plant Biotechnology: the Genetic Manipulation of Plants, Oxford 
University Press.  
6. M. M. Ranga (2007), Animal Biotechnology, 3rd Revised Edition, Agrobios.  
7. Freshney. (2016) Culture of Animal Cells.  
8. Meyer, Handschel, Wiesmann (2009). Fundamentals of Tissue Engineering and Regenerative Medicine.  



 

BT517 Principles of Bioreaction Engineering 

 

Unit 1 

History of bioreaction engineering and its applications; different products obtained from bioreaction 

engineering; different modes of industrial production of chemicals and their comparative analysis 

Unit 2 

Introduction to engineering calculations; unit conversion; introduction to thermodynamic principles; problems 

based on material and energy balancing; steady state and equilibrium; law of conservation of mass; Electron 

Balances; Biomass Yield; Product Stoichiometry; Theoretical Oxygen Demand; Maximum Possible Yield; 

unsteady state material and energy balances; problems based on above concepts. 

 

Unit 3 

Growth kinetics; Quantitative measurement of bacterial growth, use of various equations to calculate growth 

rate; batch culture; fed-batch culture; continuous culture; comparison of batch and continuous culture in 

industrial processes; growth models. 

 

Unit 4 

Enyme kinetics and metabolic control analysis; Enzyme Kinetics Derived from the Model 

of Michaelis–Menten; More Complicated Enzyme Kinetics; Variants of Michaelis–Menten Kinetics; 

Cooperativity and Allosteric Enzymes; Immobilized Enzymes and Diffusion Resistance; Choice of Reactor 

Type; Definition of Control Coefficients for Linear Pathways; Using Connectivity Theorems to Calculate 

Control Coefficients; The Influence of Effectors; Approximate Methods for Determination of the C J i (Flux 

control coefficient with respect to the activity of the ith enzyme). 

 

Unit 5 

Outline of physical processes like fluid flow, mixing, heat transfer and mass transfer; Outline of scale-Up of 

Bioprocesses; Scale-Up Issues for Large Industrial Bioreactors; Modeling the Large Reactor Through Studies 

in Small Scale; Scale-Up in Practice: The Desirable and the Compromises. 



 

MA415 Biostatistics 

Unit I  

Descriptive Statistics: Application of statistics in managerial decision-making, Collection of data, 

Tabulation and graphic presentation of data, Measures of Central tendency (Mean, Median and Mode), 

Measuring the variation in Data, Standard Deviation, Population Variance, Sample Variance, Significance 

of Standard Deviation; Percentiles, Quartiles, Skewness. Distribution of sample means, standard error 

and confidence interval.  

 

Unit II  

Correlation and Regression: Correlation: Meaning and uses, Methods of correlation, Regression: Meaning 

and uses, Regression equations, Time series: Concepts, Components of time series, Measurement of 

trend. Scatter plot, multiple regressions.  

 

Unit III  

Probability: Permutation and combination, Sample space and events, probability concepts, addition 

theorem, multiplication theorem, Conditional probability.  

 

Unit IV  

Probability Distributions: Discrete Random Variables, Continuous Random Variables, Expected Value, 

Variance, Introduction to one way and two-way analysis of variance; Data transformations. Binomial 

Distribution, Poisson distribution, Normal Distribution.  

 

 

 

Reference Books  

[1] Wayne W. Daniel, Biostatistics : Basic Concepts and Methodology for the Health Sciences, 9th edition, 

Wiley India Pvt Ltd, 2008  

[2] Sheldon Ross, A First Course in Probability, 9th Edition, , 2014.  

[3] Edward Batschelet, Introduction to Mathematics for Life Scientists, 3rd Edition, Springer-Verlag, 1992.  

[4] S.P. Gordon and F.S. Gordon, Contemporary Statistics:A Computer Approach, McGraw-Hill Publishing 

Company, New York, 1994. 



 

Discipline Specific Elective 1 

BT519 Nanobiotechnology 

 

Unit 1 
Introduction to nanotechnology and nanobiotechnology, development of nanotechnology - timelines and 
progress, overview. Nanomaterial in biotechnology - nanoparticles, quantum dots, fullerenes, nanotubes and 
nanowires, nanocomposites etc. Synthesis of nanaomaterial methodology: plasma arcing, ball milling, sol-
gel, Micromulsion, CVD, PVD, molecular beam epitaxy, vapor (solution)-liquid-solid growth, (VLS or SLS), 
spary pyrolysis, lithography , plant and microbial basedsynthesis, magnetototac bacterial based natural 
synthesis of magnetic nanoparticle. (12 Hrs) 
 
Unit 2 
Characterization of nanostructures by transmission electron microscopic, scanning tunnelingmicroscopy, 
auger electron microscopy, X-ray, photoelectron spectroscopy; Nano-biosafety (6 Hrs) 
 
Unit 3 
Introduction to nano-fabrications, (Bio-MEMS/NEMS/ AFM/SAM), nano-fluidics (LOC, Bio-fluidic devices), 
nano-medicine, nano-biosensor, interaction between bio-molecules and nano-particle surface, molecular 
self assembly, intelligent drug delivery system (DDS), microchip for drug delivery,bio-electronic sensor, 
electrochemical DNA sensor, nanomachine. (9 Hrs) 
 
Unit 4 
Molecular mimics: Catenanes & rotaxanes, molecular switches, molecular shuttle switch, chemical rotors, 
prodders, flippers, atomic shuttles, actuators; nano-biometrics & its biological functions.(6 Hrs) 
 
Unit 5 
Medical applications of nanobiotechnology: nanoparticles cytotoxicity; Applications of nanostructures in 
drug: discovery, delivery, and controlled release; Nanostructures in cancer research: Examples of 
nanostructures in research and therapy; Nanotechnology for tissue engineering: applicationsin regenerative 
therapy. (7 Hrs) 

 

 

Text/ReferenceBooks 

1. Nanobiotechnology: Concepts, Applications and Perspectives by Christof M.Niemeyer, Chad A. Mirkin, 

Wiley VCH. 

2. Nanobiotechnology - II more concepts and applications by Chad A Mirkin and Christof M. Niemeyer (Eds), 

Wiley VCH. 

3. Nanostructures and Nanomaterials: Synthesis, Properties and Applications by Guozhong Cao, Imperial 

College Press. 

 



Discipline Specific Elective 1 

BT521 Molecular Medicine 

 

Unit 1 
Advanced Molecular and Cellular Biology Technologies: Nucleic acids, RNA transcription, protein synthesis and 

processing, Vectors, Polymerase chain reaction (PCR) and DNA sequencing, Gene mapping technologies. Animal 

model system, Knock-out technology, Cell culture Technology , Stem Cell Therapeutics, Regenerative Medicine                   

(15hours) 

 

Unit 2 

Gene Expression and Disease: GeneExpression of Complement, Growth Factors, Differentiation factors, 

Cytokines, Hormones, Regulatory Peptides, Viral Expression, Oncogenes, Tumour suppressors, Cell cycle control, 

Signalling pathways, Apoptosis.(15 Hours) 

 

Unit 3 

Molecular Genetics and Disease: Genetic Basis of Cancer, Viruses in Cancer, Leukaemia, Haemophilia, Breast 

Cancer, Colon Cancer, Invasiveness, Cancer Vaccines and Gene Therapy, Diabetes, Muscle Cell Disease, 

Lipoprotein Metabolism, Endocrine disorders, Genome structure and Inherited disorders, Gene targeting, viral 

diseases.   (15hours) 

 

Recommended Books 
 

 Principles of Molecular Medicine by Runge and Patterson, Springer 2006 

 Animal Cell Technology by Asok Mukhopadhyay, 2008 

 T.A. Brown – Gene cloning and DNA analysis – An introduction, 2012 

 Animal Cell Biotechnology: R.E. Spier and J.B. Griffiths (1988), Academic press. 

 Benjamin Lewin, Gene X,  Jones and Barlett Publishers, 2007. 

 Alberts et al; Molecular Biology of the Cell, 4th edition, Garland Science. 

 Principles of Gene Manipulation: An Introduction to Genetic Engineering, R.W. Old and S. B Primrose, 
Blackwell Science Inc. 

 
 
 

 



Discipline Specific Elective 2 

BT523 Molecular Modeling & Drug Design 

 

Unit 1 

Drug Designing: Introduction to drug discovery process, Strategies for drug design, Target identification and 

validation techniques, Brief overview of pharmacokinetics. Building Biological Molecules, Conformational Search 

Techniques 

 

Unit 2 

Molecular Modeling: Basic principles of theoretical modeling, Empirical forcefields for biomolecular simulations, 

Energy minimization, Molecular dynamics, Monte Carlo simulation 

 

Unit 3 

Protein Structure Prediction Methods: Tertiary Structure; Threading techniques; Homology Modeling and 

Abinitio methods 

 

Unit 4 

Structure Based Drug Design: Target Structure Based Drug Design (Active site identification, Characterization of 

target site, etc.), Denovo methods, Docking techniques, Free Energy 

 

Unit 5 

Analogue based drug design: QSAR (Quantitative Structural Activity Relationship) -2D QSAR, 3D QSAR, 

Pharmacophore 

 

References: 

 Guide book on Molecular Modeling in Drug design, by Cohen N. Claude 

 Molecular modeling: Principles and Applications, by A. Leach 

 

 

 

 

 

 

 



Discipline Specific Elective 2 

BT525 Molecular Toxicology 

Unit 1 

General concepts in Toxicology: Introduction, Passage of chemical through the body, Absorption, Distribution, 

Metabolism, Excretion. 

 

Unit 2 

Phase I Metabolism in Toxicology: Introduction, Cytochrome P450 in toxicology, Nomenclature of cytochrome 

P450, pharamacogenetics of cytochrome P450, Flavin mono-oxygenase-mediated toxicity. 

 

Unit 3 

Phase II Metabolism in Toxicology: Introduction, Glucuronide conjugation, Sulphate conjugation, Glutathione 

conjugation, Glutathione transferase pharmacogenetics, Glutathione transferase-mediated toxicity. 

 

Unit 4 

Response to toxicity: Immediate response to toxic insult, Chemical-mediated signaling, Genotoxicity, Repair of 

cellular damage (DNA and protein repair), Apoptosis and Necrosis, Nephrotoxicity, Hepatotoxicity, Neurotoxicity, 

Teratogenesis. 

 

Text/ Reference Books:  

 Molecular Toxicology. By David Josephy and Bengt Mannervik. Oxford University Press, 2006. 

 Molecular Toxicology. By Nick Plant. BIOS Scientific Publishers. Taylor and Francis group. 2003. 

 Essential Concepts in Toxicology by Prof P K Gupta. PharmaMed Press.2014 

 

 

 

 



Laboratory I  

BT527 Cell Culture Technology 

 

1: To prepare the materials required for various cell culture practices in sterile condition. 

2: Preparation of media for cell culture and its sterilization. 

3. Routine cell culture and its maintenance. 

4: Isolation of Peripheral blood mononuclear cells (PBMCs) from human whole blood sample. 

5: Sectioning and staining of the animal tissues samples. 

6: Identification of different blood cells by using Leishman's stain method. 

7: Microscopic analysis of permanent tissue’s slides. 

8: Study of microbial contamination in cell culture medium (RPMI-1640/DMEM). 

9.Counting cells (HepG2) and cell viability assay by Trypan blue exclusion test. 

10. To preserve the cells in viable condition for future works by using proper preservative 

  



Laboratory II  

  BT529 Microbiology & Bioprocessing Technology 

 

Microbiology  

1a. Sterilization Techniques: Dry heat, moist heat   

1b. Media preparation: nutrient broth and nutrient agar  

2.  Culturing of microorganisms: in broth and in plates (pour plates, streak plates, isolation  and preservation 

of bacterial cultures)   

3. Pure culture techniques    

4. Staining of isolated organisms (Gram staining, methylene blue). Structural Stains (Endospore, Capsule, 

Flagella) 

       5. Determination of a Bacterial Growth Curve, measure of bacterial population by turbidometry and studying 

the effect of temperature, pH, carbon and nitrogen.  

6. Inhibition and Destruction of Microorganisms (chemical/physical means). 

7. Assay of antibiotics production and demonstration of antibiotic resistance. 

8. Determination of thermal death point and thermal death time of microorganisms. 

9. Culture Techniques for Anaerobic Bacteria 

10. Isolation of microflora from the body (throat, teeth) 

11. Biochemical testing of isolates  

12. Isolation of fungus from environment, identification of fungal strain using cotton blue 

 

Bioprocessing Technology 

1. Demonstration of working of laboratory scale fermenter. 

2. Production and purification of alkaline protease and determination of its kinetic constants. 

3. Production and estimation of Lactic acid through Sauer Kraut fermentation. 

4. Extraction of amylase from sprouted grains and immobilization of enzyme using sodium-alginate 

method. 

5. Production and estimation of alcohol through different substrates. 

6. Comparison of aerobic and anaerobic process. 

7. Determination of mixing time of provided medium. 

8. Determination of volumetric mass transfer coefficient of fermentation broth.  

9. Estimation of growth kinetics of microbe. 

10. . Measuring time course of an enzyme 

11. Effect of varying enzyme concentration 

12. Estimation of Km and Vmax for an enzyme 

13. Effect of temperature on enzyme activity 

14. Effect of pH on enzyme activity 

15. Enzyme inhibition 



 
 
 
 
 
 
 
 

Course Content 
 

 Integrated B.Tech.-M.Tech. (Biotechnology) 
[Batch 2019-20 Onwards] 
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Integrated B.Tech.-M.Tech. (Biotechnology)
[Batch 2019-20 Onwards]
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