Part A Introduction

Program: PG Class: M.Sc. Year: | Session: 2025-26
Diploma Semester |
Subject: Biotechnology
1 | Course Code CC11
2 | Course Title Biochemistry and Analytical Techniques
3 | Course Type Core Course
4 | Prerequisite To study this course a student must have Biotechnology or

allied subjects in B.Sc.

Course Learning
Outcomes

To create general understanding about Biochemistry and
Analytical Techniques.

1. To provide the insights of the macromolecules involved in the
structure and function of a cell.

2. To apply the knowledge of metabolic pathways in production of
commercially important products.

3. To apply the knowledge of metabolic pathways to solve
physiological and molecular aspects.

4. To enable the students to acquaint with basic principle,
instrumentation, procedure, and applications of various classical as
well as sophisticated biochemical techniques.

5. To develop competence in various chromatographic and
electrophoresis techniques and apply them in isolating and
characterizing different biological molecules.

6. To provide information on fundamental laws relating to
photochemistry and applications of UV-visible, fluorescence and IR
spectrophotometry in analytical determination and characterization
of biomolecules.

Credit Value

6

Total Marks

Max.Marks 100 Min. Marks 40
(University exam 60,
Internal CCE 40)




Part B Content of the Course

Total Number of Lecture Hours — 90

Unit

Topics

No of
Lecture
Hours

Study traditional enzymatic treatments mentioned in texts like Charaka
Sambhita and correlate them with modern enzymology (e.g., digestion-
related enzymes like amylase, lipase). Structure-function relationships in
model proteins like ribonuclease A, myoglobin, hemoglobin,
chymotrypsin etc.; Enzymology: Physico-chemical characterization &
classifications, nomenclature of enzymes, Enzyme kinetics, Mechanism
of enzyme catalysis and inhibition

Proteins - classification and separation, purification and criteria of
homogeneity, end group analysis, hierarchy in structure, Ramachandran
maps, Tools to characterize expressed proteins.

Activity: Write-up on contribution of Dr. Ramachandran in
Biochemistry.

Key words: Enzyme kinetics, Ramachandran maps, Purification,
Chymotrypsin.

18

Nucleic acids-DNA Structure; Replication; Repair & Recombination
Structure of DNA - A-,B-, Z- and triplex DNA; Replication initiation,
elongation and termination in prokaryotes and eukaryotes; Enzymes and
accessory proteins; Gene stability and DNA repair- enzymes;
Recombination: Homologous and non-homologous; Site specific
recombination; Gene targeting; Gene disruption.

Activity: Use indigenous plant extracts (e.g., papaya, neem, turmeric) to
explore their potential in DNA extraction or as cell-lysing agents.

Key words: Replication, Recombination, DNA repair, Gene disruption.

18

Post Transcriptional Modifications, RNA editing; Nuclear export of
MRNA; mRNA stability; Catalytic RNA. RNA splicing: Nuclear splicing

Translation & Transport Translation machinery; Ribosomes; Wobble
hypothesis; Mechanism of initiation, elongation and termination; Co- and

18




post-translational modifications; Genetic code in mitochondria; Transport
of proteins and molecular chaperones.

Activity: Group discussion on Concept of Hereditary through DNA and
regulation of transcription (Gene Expression).

Key words: Post transcriptional and translational modifications

Analytical techniques:

Cell disruption techniques: Mechanical and non-mechanical methods of
cell disruption; Separation techniques: Centrifugation: basic principle,
components, Types: differential velocity, density gradient; difference in g
value and RCF; applications of preparative and analytical centrifugation.

Chromatography Techniques Chromatography Techniques: Modes:
Column, TLC and Paper chromatography; Principle; components;
working and applications of - Adsorption, Gel permeation, lon exchange,
Partition, Affinity chromatography. Electrophoretic techniques: Theory
and application of gel electrophoresis.

Activity: Isolation, separation and purification techniques in Ayurveda
(Rasashastra) .

Key words: Cell disruption, Adsorption, Affinity chromatography, Gel
electrophoresis.

18

Spectroscopy Techniques: Basic principle of light absorption; Jablonski
diagram; Principle; components; working and applications of UV-visible
spectroscopy, Atomic absorption Spectroscopy.

Microscopy: Basic principle; factors affecting image formation and
magnification; components, working, types: light, phase contrast,
fluorescence microscopy; Electron microscopy: TEM, SEM.

Activity: Debate or write-up on how ancient Indian theories of light
relate to absorption and emission in spectroscopy.

Key Words: Fluorescence microscopy, Electron microscopy, UV-visible
spectroscopy.

18




Part C Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings —
1. V. Voet and J.G. Voet, Biochemistry, latest edition, John Wiley, New York,.
2. A.L. Lehninger, Principles of Biochemistry, latest edition, W.H Freeman and Company.

3. L. Stryer, Biochemistry, 5th edition, W.H. Freeman and Company, 2002. 4. Freifelder D.,
Physical Biochemistry, Application to Biochemistry and Molecular Biology, latest Edition,
W.H. Freeman & Company, San Fransisco.

5 Keith Wilson and John Walker, Principles and Techniques of Practical Biochemistry, latest
Edition,

Cambridge University Press.

6. D. Holme & H. Peck, Analytical Biochemistry, latest Edition, Longman.

7. R. Scopes, Protein Purification - Principles & Practices, latest Edition, Springer Verlag.
8. JL Jain, Nitin Jain, Sunjay Jain. Fundamentals of Biochemistry. S Chand Publishers.

9. Rajan Katoch. Analytical Techniques in Biochemistry and Molecular Biology. Springer-
Verlag Publisher.

Suggested digital platforms web links

mcdb-webarchive.mcdb.ucsb.edu/.../biochemistry/.../website-tourf.htm www.biochemweb.org/

http://golgi.harvard.edu/biopages.html

webarchive.mcdb.ucsb.edu/sears/biochemistry/info/website-



http://www.biochemweb.org/
http://golgi.harvard.edu/biopages.html

Part D : Assessment and Evaluation (Theory)

Maximum Marks : 100
Internal assessment(CCE): 40 marks

University Exam (UE) :60 marks

Internal Assessment

Continuous Comprehensive Evaluation (CCE) methods will be based on the Marks
Following defined components:

a. Class tests

b. Presentation/assignment/Quiz//Group discussion

c. Appropriate weightage to attendance in class

Total 40
External Assessment
University Exam (UE): 60 marks 60
Theory paper as per University examination
Grand Total 100




Part A Introduction

Program: Class: M.Sc. Year: | Session: 2025-26
PG Diploma Semester |
Subject: Biotechnology
1 | Course Code CC12
2 | Course Title Cell and Molecular Biology
3 | Course Type Core Course
4 | Prerequisite To study this course a student must have Biotechnology or

allied subjects in B.Sc.

Course Learning
Outcomes

Course Objectives: To create general understanding about
Plant and Animal Biotechnology

1. To have detailed understanding of various processes
including cell division, signal transduction pathways and
regulation of overall structure and function of the cells.

2. To know about the developmental processes at molecular
level in model organisms.

3. To apply the knowledge in knockout and knocking in of the
genes and understanding of the polygenic diseases.

4: To enable students to comprehend the structure and function
of nucleotides and the basics of genome organization.

5. To provide detailed understanding of the DNA replication,
transcription, translation, protein folding and sorting as well as
their regulation, respectively.

6. To develop understanding that how errors in the above
mentioned processes can cause several problems in living
systems and how we can develop some tactics to reverse them.

Credit Value

6

Total Marks

Max.Marks 100 Min. Marks 40
(University exam 60,
Internal CCE 40)




Part B Content of the Course

Total Number of Lecture Hours — 90

Unit

Topics

No of
Lecture
Hours

Ayurvedic concepts of Beeja (seed), Beeja-bhaga (chromatin), and
Beeja-bhagavayava (gene) in context to molecular biology and cell
division. Membrane Structure and Function Structural models;
Composition and dynamics; Transport of ions and macromolecules;
Pumps, carriers and channels; Endo- and Exocytosis; Membrane
carbohydrates and their significance in cellular recognition; Cellular
junctions and adhesions; Structure and functional significance of
plasmodesmata.

Activity: Discussion on the contribution of Indian cell and molecular
Biologists.

Key words: Transportation of molecules, Endocytosis, Plasmodesmeta.

18

Organelles Nucleus — Structure and function of nuclear envelope, lamina
and nucleolus; Macromolecular trafficking; Chromatin organization and
packaging; Cell cycle and control mechanisms; Mitochondria — structure,
organization of respiratory chain complexes, ATP synthase, Structure-
function relationship; Mitochondrial DNA and male sterility; Origin and
evolution; Chloroplast— Structure-function relationship; Chloroplast DNA
and its significance; Chloroplast biogenesis; Origin and evolution.

Activity: A glimpse of Scientific Journey of Dr. Jagadish Chandra Bose.

Key words: Chromatin organization, Chloroplast, Mitochondria, ATP
synthase.

18

Cell cycle — Molecular events and model systems; Control mechanism;
Apoptosis.

Cellular basis of differentiation and development - mitosis,
gametogenesis and fertilization, development Arabidopsis; Spatial and
temporal regulation of Gene Expression Differentiation of Specialized
Cells Stem cell differentiation; Blood cell formation; Fibroblasts and their
differentiation; Cellular basis of immunity.

18




Activity: Concept of Rasa Dhatu and Rakta Dhatu in Ayurveda and relate
them to blood and immune cells.

Key Words: Gene Expression, Arabidopsis, Differentiation, Blood cells.

Cancer: Biology of cancer; properties and features of cancer cells;
oncogenes; tumor suppresser genes; mechanism of cancer; metagenesis;
types of cancer Genes, Mutation and Mutagenesis: UV and chemical
mutagens; Types of mutation; Ames test for mutagenesis; Methods of
genetic analysis.

Differentiation of cancerous cells and role of proto-oncogenes; Phase
changes in Salmonella; Mating cell types in yeast; Surface antigen
changes in Trypanosomes; Heterocyst differentiation in Anabaena; Sex
determination in Drosophila.

Activity: Seminar on traditional Indian views of immune health and
parallels with cancer suppression.

Key words: Metagenesis, Mutagenesis, proto-oncogenes, Drosophila.

18

Stem cells-Introduction Definition and basics of stem cells, Classification
of stem cells — different types of stem cells human embryonic stem cells,

adult stem cells etc.Sources of Stem cells Fetus and various adult tissues.
Advantages of stem cells.

Activity: Explore the idea of tissue regeneration through Rasayana
therapy and its conceptual overlap with stem cell therapy.

Key words: Embryonic stem cells, Adult stem cells, Fetus.

18




Part C Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings —

1. Lodish et al., Molecular cell Biology, 4th Edition, W.H. Freeman & Company, 2000.

2. Smith & Wood, Cell Biology, latest Edition, Chapman & Hall, London.

3. Watson et al., Molecular Biology of the gene, latest Edition, Pearson Prentice Hall. USA.
4. B. M. Turner, Chromatin & Gene regulation, latest Edition, Wiley-Blackwell.

5. Benjamin Lewin, Gene IX, latest edition, Jones and Barlett Publishers.

6. Robert Lanja, Essential of Stem Cell Biology, latest Edition, academic Press.

7. P.K. Gupta. Cell and Molecular Biology (5 Edition).

Suggested digital platforms web links

https://www.doegenomestolife.org/

https://mitocw.ups.edu.ec/courses/



https://www.doegenomestolife.org/
https://mitocw.ups.edu.ec/courses/

Part D : Assessment and Evaluation (Theory)

Maximum Marks : 100
Internal assessment(CCE): 40 marks

University Exam (UE) :60 marks

Internal Assessment

Continuous Comprehnsive Evaluation (CCE) methods will be based on the Marks
Following defined components:

a. Class tests

b. Presentation/assignment/Quiz//Group discussion

c. Appropriate weightage to attendance in class

Total 40
External Assessment
University Exam (UE): 60 marks 60
Theory paper as per University examination
Grand Total 100

10




Part A Introduction

Program: PG Class: M.Sc. Year: | Session: 2025-26
Dipl
'ploma Semester |
Subject: Biotechnology
1 Course Code PC11
2 Course Title Biochemistry and Analytical Techniques
3 Course Type Core Course
4 Prerequisite | To study this course a student must have Biotechnology or allied
subjects in B.Sc
5 Course The overall course outcome is that the student shall develop deeper
Learning understanding of biochemical estimations using different techniques.
Outcomes The student shall be able to:

1. Learn quantitative analysis test of carbohydrates, amino acids and

proteins

2. Understand the working of UV spectrophotometry, Flourimetry, FT-IR

and justify its application in drug analysis

3. Classify the chromatographic separation methods and choose

appropriate technique for analysis of biomolecules

4. Design methods for performing quantitative & qualitative analysis of

biomolecules and drugs using various analytical instruments

6 Credit Value

4

7 Total Marks

Max Mark 100 Min Marks 40

Part B Content of Course

Total No of Practical (In Hours): 120

Topics

Hours.

List of Practical

1. To prepare an Acetic-Na Acetate Buffer system and validate the Henderson-

Hasselbach equation.

2. To determine an unknown protein concentration by plotting a standard graph of
BSA using UV-Vis Spectrophotometer and validating the Beer- Lambert’s Law.
3. Titration of Amino Acids and separation of aliphatic, aromatic and polar amino

acids by TLC.

Total 120

11




4. Urea-SDS PAGE for separation of low molecular weight proteins.

5. Separation of Cell organelles by centrifugation

6. Use of marker enzyme assays for organelles

7. AN ENZYME PURIFICATION THEME (such as E.Coli Alkaline phosphatase or
any enzyme of the institutions choice).

(a) Preparation of cell-free lysates

(b) Ammonium Sulfate precipitation

(c) Ion-exchange/Gel/Affinity Chromatography

(d) Generating a Purification Table

(g) Assessing purity by SDS-PAGE Gel Electrophoresis.

8. Demonstration of gel Filtration chromatography

9. Demonstration of lon exchange chromatography

10. Demonstration of High performance Liquid chromatography (HPLC)

Part C Learning Resources

Text Books, Reference Books ,Other Resources

Reference books:

1. Biochemical Techniques (A Practical Approach): Dr. K. Tarakaram, Prof. K.N. Jayaveera,

Himalaya Publishing House Pvt. Ltd.

Practical Biochemistry, Editor(s) : Pamela Jha. DOI: 10.2174/97898151658521240101

3. Analytical Biochemistry and Separation Techniques, Dr. P. Palanivelu, Twentyfirst Century
Publications

N

Virtual lab links:
https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering
https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

Suggested equivalent online courses :

Part D Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class interaction /Quiz Viva-voce on Practical
Attendance Practical Record File
Assignment Table Work Experiment

(Charts/Models/Seminar
/Rural Service /Technology
Dissemination/Report of
Excursion/Lab
Visits/Survey/Industrial
Visit)

Total 40 Total 60

12



Part A Introduction

Program: PG Class: M.Sc. Year: | Session: 2025-26

Diploma
P Semester |

Subject: Biotechnology

1 Course Code PC12
2 Course Title Lab on Cell and Molecular Biology
3 Course Type Core Course
4 Prerequisite | To study this course a student must have Biotechnology or Allied
subjects in B.Sc
5 Course After finishing this lab work, student will be able to:
Learnin . . .
Outcomgs 1. use standard lab equipment and techniques common in cell and
molecular biology, such as microscopy, DNA extraction, PCR,
gel electrophoresis
2. to communicate scientific findings effectively, in written form
(e.g., lab reports)
3. design and conduct experiments to test hypotheses and address
research questions in cell and molecular biology.
4. to critically evaluate scientific literature and research findings.
6 Credit Value 4
7 Total Marks Max Mark 100 Min Marks 40
Part B Content of Course
Total No of Practical (In Hours): 120
Topics Hours.
List of Practicals : Total 120
1. Separation of cell organelles
2. Marker enzyme assay for seeing activity of separated organelle.
3. Isolation of DNA from bacterial cells
4. lIsolation of plasmid DNA
5. Agarose gel electrophoresis of DNA.
6. Tranfser of DNA from gel — Southern Blotting.
7. Transfer of RNA from gel — Northern Blotting.

13




8. Bacterial Transformation (Selection of transformants with Blue-white selection)

9. Polymerase Chain Reaction

10. . Radiation induced genetic damage assessment (Root meristem of Allium
cepa).

11. Chemical induced genetic damage assessment (Root meristem of Allium
cepa).

12. Preparation of metaphase chromosomes form blood.

13. G-banding and karyotyping.

14. Restriction digestion of DNA

15. Thermal Denaturation of DNA and UV absorption studies

Part C Learning Resources

Text Books, Reference Books ,Other Resources

Suggested Readings —

1. CELL AND MOLECULAR BIOLOGY (A Practical Approach)by S. Kannan & N. Kayalvizhi, MJP
Publishers

2. CELL AND MOLECULAR BIOLOGY : A LAB MANUAL by CHAITANYA, K. V. eBook ISBN :
9789354432613

3. Practical Guide Of Cell Biology & Molecular Genetics by Dr. Kanak Saxena, AISECT Publications

Virtual Lab Links:
1. https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering

2. https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

Suggested equivalent online courses :

Part D Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class interaction /Quiz Viva-voce on Practical
Attendance Practical Record File
Assignment Table Work Experiment

(Charts/Models/Seminar /Rural
Service /Technology
Dissemination/Report of
Excursion/Lab
Visits/Survey/Industrial Visit)

Total 40 Total 60

Any remarks/suggestions :

14
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Part A Introduction

Program PG Class: M.Sc. Year: | Session: 2025-26
Diploma Semester |1
Subject: Biotechnology
1 | Course Code ccz1
2 | Course Title Environmental Biotechnology
3 | Course Type Core Course
4 | Prerequisite To study this course a student must have Biotechnology or

allied subjects in B.Sc.

Course Learning
Outcomes

After studying this course, the student will be able to:

1: address the issues of environmental changes, pollution and
talk about the biotechnological solutions.

2: Be aware of the types and source of pollution.

3: ldentify the toxic chemicals and their biochemical aspects in
environment, their mode of entry and carcinogenicity.

4: Explain biogeochemical factor in environmental health.

5: Be aware of uses and preparation of biopesticides,
biofertilizers, etc. CO6: Students will be able to find novel
solutions for the climate change and pollution.

Credit Value

6

Total Marks

Max.Marks 100 Min. Marks 40
(University exam 60,
Internal CCE 40)




Part B Content of the Course

Total Number of Lecture Hours — 90

Unit

Topics

No of
Lecture
Hours

Concept of Prayavaran in Indian knowledge system.

Environment: Basic concepts and issues Environmental Pollution: types
of pollution, Methods for the measurement of pollution; Methodology of
environmental management - the problem solving approach, its
limitations.

Key words: Pollution, Environmental management.
Activity: Use of flora and fauna as natural indicators of pollution.

18

Air pollution and its control through Biotechnology. Water Pollution and
Its Control: Water as a scarce natural resource, Need for water
management, Measurement of water pollution, sources of water pollution,
Waste water collection, Waste water treatment -physical, chemical and
biological treatment processes.

Key Words: Water management, Waste water treatment, Biological
treatment process.
Activity: Water management systems in ancient India.

18

Microbiology of Waste Water Treatments: Aerobic Process: Activated sludge,
Oxidation ditches, trickling filter, towers, rotating discs, rotating drums,
oxidation ponds. Anaerobic Processes: Anaerobic digestion, anaerobic filters.
Upflow anaerobic sludge blanket reactors. Treatment schemes for waste
waters of dairy, distillery, tannery, Sugar, antibiotic industries.

Key words: Anaerobic digestion, Oxidation ponds, Treatment schemes,
Distillery.

Activity: Use of plants such as Neem, Tulsi and Aloe vera for antimicrobial and
detoxifying effects in water bodies.

18

Microbiology of degradation of Xenobiotics in Environment . Ecological
considerations, decay behaviour & degradative plasmids; Hydrocarbons,
substituted hydrocarbons, oil pollution, surfactants, pesticides.
Bioremediation of contaminated soils and waste land. Biopesticides in
integrated pest management.

Key words: Hydrocarbons, Oil pollution, Bioremediation, Degradative
plasmids.

18




Activity: Assignment on natural decomposition processes used
traditionally.

\ Solid wastes: sources and management (composting, wormiculture and 18
methane production). Global Environmental Problems: Ozone depletion,
UV-B, green -house effect and acid rain, their impact and
biotechnological approaches for management.

Key Words: Ozone depletion, Green -house effect, Acid rain,
Biotechnological management.

Activity: Waste segregation, composting and recycling practices in rural
settings of India.

Part C Learning Resources

Text Books, Reference Books, Other resources

1. Bruce E. Rittmann, Perry L. McCarty. Environmental Biotechnology: Principles and
Applications, Second Edition 2nd Edition.

2. M.H. Fulekar. Environmental Biotechnology. CRC Press.
3. P. Parihar. Environmental Biotechnology: Fundamentals and Applications.Agrobios.

4. Ranbir Chander Sobti, Naveen Kumar Arora, Richa Kothari: Environmental Biotechnology:
For Sustainable Future, Springer nature

5. Sukanta Mondal, Shivesh Pratap Singh, Yogendra Kumar Lahir: Emerging Trends in
Environmental Biotechnology, CRC Press

6. Neetu Sharma, Abhinashi Singh Sodhi, Navneet Batra: Basic Concepts in Environmental
Biotechnology, CRC Press

7. Environmental Biotechnology — Basic concepts and applications, Indu Shekhar Thakur, | K
International publications

Suggested digital platforms web links
https://www.teriin.org/sites/default/files/2020-11/2018EE03-%20Course%20material.pdf
http://egyankosh.ac.in//handle/123456789/95583

https://www.infobooks.org/pdfview/environmental-biotechnology-sathyabama-337/



https://www.teriin.org/sites/default/files/2020-11/2018EE03-%20Course%20material.pdf
http://egyankosh.ac.in/handle/123456789/95583
https://www.infobooks.org/pdfview/environmental-biotechnology-sathyabama-337/

Part D : Assessment and Evaluation (Theory)

Maximum Marks : 100
Internal assessment(CCE): 40 marks

University Exam (UE) :60 marks

Internal Assessment

Continuous Comprehensive Evaluation (CCE) methods will be based on the Marks
Following defined components:

a. Class tests

b. Presentation/assignment/Quiz//Group discussion

c. Appropriate weightage to attendance in class

Total 40
External Assessment
University Exam (UE): 60 marks 60
Theory paper as per University examination
Grand Total 100




Part A Introduction

Program

PG Diploma

Class: M.Sc. Year: | Session: 2025-26

Semester 11

Subject: Biotechnology

Course Code

CC22(T)

Course Title

Advanced Plant and Animal Biotechnology

Course Type

Core Course

A w| N R

Prerequisite

To study this course a student must have Biotechnology or
allied subjects in B.Sc.

Course Learning
Outcomes

Course Objectives: To create advanced understanding about
Plant and Animal Biotechnology

1: Acquaint with principles, technical requirement, scientific
and commercial applications in plant biotechnology.

2: Support methodologies in plant tissue/cell culture to plant
improvement, as well as DNA handling with PCR-based
detection diagnostic tools.

3: Become motivated to set goals towards pursuing higher level
positions, such as lab manager and key scientist in plant
biotechnological research institutes and industries.

4: Students will learn about the concept of new gene transfer in
animal cell culture techniques and associated medical
implications.

5: Students will have strengthened bio-medical research from
basic research to the modern drug discovery.

Credit Value

6

Total Marks

Max.Marks 100 Min. Marks 40
(University exam 60,
Internal CCE 40)




Part B Content of the Course

Total Number of Lecture Hours — 90

Unit

Topics

No of
Lecture
Hours

Ancient Indian insights on embryology (Garbha Upanishad) and their
philosophical relevance to developmental biology.

Protoplast Culture and Somatic Hybridization, Protoplast isolation;
Culture and usage; Somatic hybridization — methods and applications;
Cybrids and somatic cell genetics.

Measurement of viability and cytotoxicity.Biology and characterization
of the cultured cells, measuring parameters of growth. Basic techniques
of mammalian cell culture in vitro; culture, maintenance of cell culture;
cell separation.Disaggregation of tissue and primary culture, maintenance
of cell culture; cell separation.

Key words: Viability, Cytotoxicity, Cybrids, Cell separation, Mammalian
cell culture.

Activity: Assignment on endangered plants used ayurvedic preprataions
such as Chayvanprash.

18

Genetic Engineering for Plant Architecture and Metabolism, Seed storage
proteins; Proteins engineering; Vitamins and other value addition
compounds; Source- sink relationships for yield increase; Post-harvest
bioengineering; Concept of biofactories; Cell cultures for secondary
metabolite production; Production of pharmaceutically important
compounds; Bioenergy generation.

Key words: Biofactories, Bioenergy, Concept of biofactories, Source-
sink relationships.

Activity: Debate on the comparison of traditional metabolite extraction
methods versus modern recovery methods from recombinants.

18

Plant Genomics, Identification of candidate genes using genetic
information (positional cloning ), using biochemical and expression
analysis(microarray analysis, proteomics, metabolomics);
Characterization and functional analysis of candidate genes:
transformation, mutant populations, knockout system; Heterologous
expression systems; Protein analysis; Bioinformatics and database; Plant

18




genetic resources; Patenting of biological material; Plant breeders
rights(PBRs) and farmers right; Biosafety and containment practices.

Key words: Plant breeder’s rights, Bioinformatics, Database, Microarray
analysis, Transformation.

Activity: Debate on Bioethics in ancient India and in present time.

Types of stem cells-Totipotent, pluripotent, oligopotent, multipotent,
unipotent; Embryonic stem cell culture, Induced pluripotency, Molecular
mechanisms of stem cell maintenance, Role of protooncogenes and tumor
suppressor genes in maintenance of stem cells and senescence, Models of
cancer stem cells development.

Key words: Stem cell maintenance, Tumor suppressor genes, Embryonic
stem cell, Cancer stem cells.

Activity: Literature survey on ancient wound healing practices.

18

Application of stem Cells, Overview of embryonic and adult stem cells
for therapy Neurodegenerative diseases; Parkinson’s, Alzheimer, Spinal
Code Injuries and other brain Syndromes; Tissue system Failures;
Diabetes; Cardiomyopathy; Kidney failure; Liver failure; Cancer;
Hemophilia etc.

Key words: Parkinson’s disease, Alzheimer’s disease, Liver failure,
Cancer, Cardiomyopathy.

Activity: Traditional knowledge to enhance memory, reduce aging effects
and to treat degenerative diseases.

18




Part C Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings —

1. Ed. John R.W. Masters, Animal Cell Culture — Practical Approach, 3rd Edition, Oxford
university

Press, 2000
2. Ed. Martin, Clynes Animal Cell Culture Techniques, Springer, 1998
3. A. Puller (ed), Genetic Engineering in Animals, VCH Publishers.

4. Textbook of Animal Biotechnology, B.Singh, SK Gautam, MS Chouhan, SK Singla, TERI
press

5. Animal Biotechnology, R Sasidhara, MJP Publishers.

6.Adrian Slater, Nigel Scott and Mark Fowler, Plant Biotechnology: The genetic manipulation
of plant, latest Edition, Oxford University Press.

7. Denis Murphy, Plant Breeding and Biotechnology: Societal Context and the Future of
Agriculture,Cambridge University Press, 2007.

8.Introduction to Plant Biotechnology, HS Chawla, 4th edition, 2024
9.PLANT BIOTECHNOLOGY, 4TH EDITION, BD Singh, 2022.

10. Ann A.Kiessling, Human Embryonic Stem Cells: An Introduction to the Science and
Therapeutic Potential, Jones and Bartett, 2003.

11. Peter J.Quesenberry, Stem Cell Biology and Gene Therapy, 1st Edition, Willy-Less, 1998.
12. Robert Lanja, Essential of Stem Cell Biology, 2nd Edition, academic Press, 2006.

13. A.D.Ho., R.Hoffiman, Stem cell Transplantation Biology Processes Therapy, Willy-VCH,
2006.

14. C.S.Potten, Stem Cells, Elsevier,2006.
Suggested digital platforms web links
https://epdf.pub/plant-biotechnology.html



https://epdf.pub/plant-biotechnology.html

Part D : Assessment and Evaluation (Theory)

Maximum Marks : 100
Internal assessment(CCE): 40 marks

University Exam (UE) :60 marks

Internal Assessment

Continuous Comprehnsive Evaluation (CCE) methods will be based on the Marks
Following defined components:

a. Class tests

b. Presentation/assignment/Quiz//Group discussion

c. Appropriate weightage to attendance in class

Total 40
External Assessment
University Exam (UE): 60 marks 60
Theory paper as per University examination
Grand Total 100




Part A Introduction

Program: Class: M.Sc. Year: | Session: 2025-26
PG Diploma Semester |1
Subject: Biotechnology
1 Course Code PC21
2 Course Title Lab on Environmental Biotechnology
3 Course Type Core Course
4 Prerequisite | To study this course a student must have Biotechnology or allied
subjects in B.Sc

5 Course 1. Develop students' skills in the design, implementation, and

Learning
Outcomes

interpretation of experiments related to environmental
biotechnology applications

2. Develop students' skills for physicochemical quality assessment
of wastewater for planning monitoring programmes for pollution
prevention

3. Demonstrate and quantify the physiological parameters for
waste water treatment and discharge

4. Communicate scientific information related to environmental
biotechnology in oral and written formats, including the
preparation of laboratory reports

6 Credit Value

4

7 Total Marks

Max Mark 100 Min Marks 40

Part B Content of Course

Total No of Practical (In Hours): 120

Topics Hours.

. Estimation of Biochemical Oxygen Demand (BOD).
. Estimation of Chemical Oxygen Demand (COD).
. Isolation and Characterization of Pollutant-Degrading Microorganisms.

. Wastewater Treatment Using Activated Sludge or Microbial Consortia.

Total 120

10




5. Estimation of Heavy Metals in Soil/Water Samples by AAS or Colorimetry.
6. Biosorption of Heavy Metals Using Microbial or Agricultural Biomass

7. Vermicomposting of Organic Waste

8. Phytoremediation Studies Using Metal-Accumulating Plants

9. Estimation of Chlorine demand in the wastewater sample

10. Estimation of Total suspended solids in the wastewater sample

11. Quantitative estimation of nitrates in the wastewater sample

12. Quantitative estimation of phosphates in the wastewater sample

Part C Learning Resources

Text Books, Reference Books ,Other Resources

Reference books:
1. Jayanta Kumar Patra , Gitishree Das , Swagat Kumar Das , Hrudayanath Thatoi: A Practical
Guide to Environmental Biotechnology, Springer Nature

Suggested web links:
https://buisapi.brainwareuniversity.org.in/upload/classnote/1234 Lab%20Manual BBTD594B.pdf

Virtual Lab Links:
https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering
https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

Suggested equivalent online courses :

Part D Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class interaction /Quiz Viva-voce on Practical
Attendance Practical Record File
Assignment Table Work Experiment

(Charts/Models/Seminar
/Rural Service /Technology
Dissemination/Report of
Excursion/Lab
Visits/Survey/Industrial
Visit)

Total 40 Total 60

11
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Part A Introduction

Program: PG Class: M.Sc. Year: | Session: 2025-26
Diploma Semester |1
Subject: Biotechnology
1 Course Code PC22
2 Course Title Lab on Advanced Plant and Animal Biotechnology
3 Course Type Core Course
4 Prerequisite | To study this course a student must have Biotechnology or Allied
subjects in B.Sc
5 Course On successful completion of the course, the students will be able to
éﬁ?ggri:gs 1. Learn about plant tissue culture techniques and secondary metabolites

production.

2. Learn about transgenesis and molecular markers.

3. Learn about animal tissue culture techniques

4. Learn about transgenic animals and gene therapy.

6 Credit Value 4
7 Total Marks Max Mark 100 Min Marks 40
Part B Content of Course
Total No of Practical (In Hours): 120
Topics Hours.
1. Electroelution of insert DNA from agarose gel slice. Total 120

2. Mobilization of recombinant Ti plasmid from common laboratory host (E. coli) to an

Agrobacterium tumefaciens strain

3. Agrobacterium tumefaciens-mediated plant transformation

4. Direct DNA delivery to plant by Particle Bombardment.

5. Isolation of plant genomic DNA by modified CTAB method

6. Molecular analysis of putative transformed plants by Polymerase Chain Reaction

12




7. Mammalian cell transfection.

8. Bacterial transformation and gene cloning.

9. Staining techniques for toxicity and viability determination.
10. Measurement of cell death.

11. Transwell migration and scratch assays.

12. Cryopreservation and revival of cell lines

Part C Learning Resources

Text Books, Reference Books ,Other Resources

Suggested Readings —
1. Bhojwani, S.S. & Razdan, (2004). Plant Tissue culture and Practice

Blackwell Publication
3. A Textbook of Biotechnology,R C Dubey,S. 2014,Chand Publishing

Virtual Lab Links:

1. https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering

2. https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

2. Brown, T.A. (2016). Gene cloning and DNA analysis: An introduction. 7th edition.

Suggested equivalent online courses :

Part D Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class interaction /Quiz Viva-voce on Practical
Attendance Practical Record File
Assignment Table Work Experiment
(Charts/Models/Seminar /Rural
Service /Technology
Dissemination/Report of
Excursion/Lab
Visits/Survey/Industrial Visit)
Total 40 Total 60

Any remarks/suggestions :
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T 31 IR=EY

FRFA: 1 aF F&T: TH.UHHY. a1 AT T: 2025-26

ey S seaTehy
1 UISUFH FS cc21
2 | qreuwa e TREROT i ST
3 | arewEA FT YER FR PR
qatdet 3H FIE & YT el & [ol¥ BF & 17 Srea.dr &

ST Al AT Fagy AW (allied subjects) glar @ifaw]

$H I HI QU FI F 916, BT TETH gl

1. ool gRads, Yguor Hr AT A FHS
3R ST gAMb smaRa gatersT & IR & T
haT|

2. GNOT & YR 3R Al & St SHeTean gler|

UISARH HETAA 3. 9ITaROT H A W= 3R 3 g A s

5 #r gferstir TEe[3HT I TEART HLAT, oA FAA F ad AR

@R arfefar HITAATSA AT I THSTAT|

4. AR TaRET & SAT-THIfAS HRPT ST SITEA]
|

5. SANTEeHSs, TRABICaSaR e & 3uAeTr 3k
0T & IR H SRR BT

6. BT STefdrg IRacel 3R JGuUT o feIT oAdiier FATene
GISTel 7 HaTH giav .

3M3eHA) (CLO)

#fse A

7 . Ffsas 3% 100
Id = (Freafaezmers adiam 60,

gATH HF 40




aR® "@.H.E 40)

HIT 9 qIedsA 1 favaasg

SATEATA Y Fel TE&AT - 90 (ER)
TS T
R $r gEar
(a2)

HRAT AT YUTTell # JATGROT T TRV GHTGROT: HoT TURUMT
R FAEATE, IATITOT GGHOT: YGNUT & YehR, FENUT o AT & ieh;
TR0 Yetiel I HRYOMel — AT FHAT GIScehIvl, SHeh
AT

Y G TGWUT, TR0 JaitreT |
TAfATE: TquUT & Urehfcieh Hehcleh o & H FoTeuid 3R Sliasic3il &1
39T

18

ag wguur R Sw Wi & Aeww @ swer  fEwr
el Ye¥oT 3R $HHT ALTOT: STt Teh AT Tiepfeleh TATU, STeT FeereT
HIGRTHT, STel YGNUT & A, el JGWUT & Hid, 3IRAST STel HIE,
3afdse S Aue - sifasw, TEEfEE R Sifew e gihad|

YHE Asc: Sl Y, IUMASC Sfel M, Sifdsh M gishan|
sifafafer: uriier st & Srer gerereT gome|

18

HIRIT S AT F AT [@eeT: WifdE gRAn JFT FoOo,
HFHIFROT ACTIS| Takifasw GiFAr Uenlfdsd qraed, Uenlfds fBoct/
FUT Fr HN GaAE drel TRieE Tl Selde RuFey/ 3, e,
&, @A, vdlaraifed 3g@ia @ e Ser @ T @ 39l

18




YHE e URIGF I, JHFHHROT dels, efT Foqare, Bfeeerl
afafafey: sier idl H SATTATIF 3N [FVgY0T 9971a & few AH, Joredt IR
ToTIaRT S qielT T 39177/

TATERT 7 AAEARFH F &Ror f gaEeha e aiRiEafas
faar, e cgagR Ud &RUT TonlfeHs; grssieresd, gfacafa
gISglehTalel, el YGuUT, Hiherde, FHreaeren| vgid fAcieal 3K 9o
A &1 g YAGH| Thihd dHle veauA H SEAearss|

Y@ e EISZIhled, del YGUUI, Sid Ydid, &ROT ColfeHs|
afafafr: 9RuRe &0 & U U J= ae Wehide JHeH
GTsh T3l X ST |

3 FAX: Al 3R gaereT (FAIfEesT, grfheay IR HdT 3curea) |
dRa% qafarolie AT 3NN Ra 1 &RoT, JAr-a, AAgEd
THTT 3R 3Felr auT, S JHT 3R gaueT & fow Sia dlegifaehr

3TTRA 39|
Vv 18

YW 27eg: 3TileT Il T &ROT, MAGTSH FHIG, 3 awl, Siq
BICRIEEAREDLET

afafafer: s & arefor & 7 heRT g, FUITEd AR
qeTAShUT hl G |

sirer Y fRvavor HHTYHS

W-TW

1 5@ § NedAd, W vd. AR vFarRaHAce drFicaiois: [Aaved vs
Uftereholed, GENT HERLT|

2. UH.TH. ol | TefaraNarAce Sricelcr o, Q3TET I |
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4. YOTER de WA, AT FAR IRAST, Fdl SN ToAqrIRTACH el BN
FECoSTol TR, TR el |

5. gehld Hsed, faer yam &g, g FAR e THISAIT 5H 37 UAdrRAHE A
FrFICFT TS, T 94|

6. i e, FfAARN g WY, dAalia O 8% FrHeH 57 UAdrRAHCH
FrFICFT 1T, THE 94|

7. UHAGIINTHCH SIFICFAIcTA — 1A% HlrdTed US UIeeiaeiad, 3¢ AT BT, S
% LA TleeTohe T |

genfaa Bfoee caewied a9 foiw:

1. https://www.teriin.org/sites/default/files/2020-11/2018EE03-
%20Course%20material.pdf

2. http://egyankosh.ac.in//handle/123456789/95583

3. https://www.infobooks.org/pdfview/environmental-biotechnology-sathyabama-337/



https://www.teriin.org/sites/default/files/2020-11/2018EE03-%20Course%20material.pdf
https://www.teriin.org/sites/default/files/2020-11/2018EE03-%20Course%20material.pdf
http://egyankosh.ac.in/handle/123456789/95583
https://www.infobooks.org/pdfview/environmental-biotechnology-sathyabama-337/

sTT 3 e 3R Ao (Rewifaw)

IfwaA 3% : 100
Faf® Feaiwer (H.drS): 40 3w
freafagres afiem (7.3): 60 31

Had a9e Aediwa (H.H.3) Rftar fArafaf@e Renf¥a gest w e e
gt

. eI gLeToT

. gEdfd/3rarsae/fFasl/aag T

1. e H 3uRRYfa & 3T Agca

40

freafagzres adierm (7.8.): 60 31
feataererd et & 3gaR ewid I




T 31 IREY

UTSTHA FT THR
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srer HY fraTor HETEHA

SENECRCTRILDIR

1. US. Sl 3R, Ssoy, ARCH, UfAH Hel Foer — YiFeehel THle, Joird HEhIOT,
Hierawis ZfAafAT 94, 2000

2. US. A FASeH, UladHel Hef FHoeR ddhaad, TR, 1998

3. US.$. YoR, Sl SlileddRaT 5o UlrHed, AT qleererd |

4. EFECH 3% VlHe FICFTIcllof - &Y. T, TH. . INa#, UH. v, digr, d. &,
f&ererm, SO 99|

5. Tleddel FIFICFAleliof — 3. THIRT, TASYT Iiselar |

6. U3T Tolex, ASSTd Tale 3R AR WIBeR, Tolc FIFRRFAlcllo: & Siatfcd
HITGARIT T Colled, FaleTcld HERUT, HIFHBIS ioAaee] 94|

7. 3T AR, core AT U5 FrEtFdlA: FEEE FT HGH FN FIY BT ST,
FHiFsrar gfarafddr o9, 20071

8. UH. UH. AT, Z¢I5TF & Celle dIICa=T1criof, Tt TERIOT, 2024

9. . 31. [8g, carne FrFicFTierof, Tt TERIOT, 2022

10. UsT. U. AT, #gHT TIETGNAS ECH Aol Uef SCI5FA & & HIH U5 Reglesd
gIeforger, S8 US dicele, 2003 |

11. T 1. FATANRY, &H T Friction T8 a7 SR, TUH TEh0T, faeir-oid, 1998

12. J(SE WIS, TR 3T TH Hor FTFIeTio), EIacia TEhI0T, ThsiHeh U, 2006 |

13.T. 3Y. 81, 3R, B, &&H T SIFTAICT: ialeliol), giaag, R Fen-dfiws,
20061

14. Y. TH. Uics, &¢H o, Toaaay, 2006

g@ﬁa%ﬁmmﬁaﬁm:

o https://epdf.pub/plant-biotechnology.html
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o hifhd JieFdste [SHTS (COD) T 37TAT |

o JCNeh-3TTE T FEHIG! T JUerehoT I IgIreT |
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o GEHSNT IT P ST ged & 3T A HRY LT3 T Sta-31aNoT|

o S R & AT HENTTET|

o ET] HIT o1 dlel Gl T STATT Y BISeIRATSTRI 3T |

o UTRISE STel FHA H FelIRTeT hl HIIT T AT |
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12




SENECEERCE

https://buisapi.brainwareuniversity.org.in/upload/classnote/1234 Lab%20Manual BBTD594B.pdf

aﬂ'ﬁﬁﬁ'ﬁ?:

1. https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering

2. https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

ATiad HAGeY HieTellge HIL:

HIET 8 3MTeholsl 31 FHedehed

AT Held FHoieheT faferT:
FHETT FEHTTINAT / Ty rafITes IR FITe areT
(Far-ara)
sgreufa YT TR 1T wrseT
3EISAHT arfererT SR yAter
(TTE/ATSel/ATAAR /FATHTOT
Jar/dicafarehr gaR/agarer
T T RATC/ITeTRATeT
aly/aderor/ et o)
For 40 — 60

o)
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UISuFA FS PC22
TrsaEH i Seald 9TeY T e[ Sid Sefarehr X gaaremmer
UISAFHH FT R PR
YHR
qarde SH HIE H IEITT T & ol ©F & 9§ S.ugd #
ST ATl A1 daey fawr (allied subjects) gleT @ifeU]
UTSTHH HheIdgdes JU FIA W, ST H&TH g
UTSTHH
e 1. Gttt & S HERI deheitent AT i AcEased &
&1 gRerstiT 39T & IR H @]
(FE anfefer 2. Srgafafay 3R 3murfas A & IR & ST
3r3cHA) 3. SIETeRT & Fcleh HERTA cTeheiiehl o TR H HIGeTT |
(CLO) 4. g STeTaRT 31X et Nl 3 IR & FASTT|
®f3ec AT 4

Fd INF

HTRIhcH 37h: 100 TYeTcIH 37eh: 40
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ST9T &T: ITSThA I ATH

ST T el TEAT (Eet H): 120

= ac

o TRIST STl FASH H 37HE DNA T SlTreITegRIe | Fol: 120

o AT JARTRATT gIEC (E. coli) @ YT FATI Ti CollfEHs & vadF RIS
AT T¢ol H TUTTROT|

LN

o WNEFARTH TTATPTH garr ey grawhier |

o UTicehel SIFSTSHE GaRT 96T # DNA i H1e) f3eliady|

o TMTAT CTAB faf& SaRT IIed SH=AIfAS DNA T J2eFhioT|

o TlcllAST Il RUSFST (PCR) SaRT HHTITAT SAHIFS Tl T T0Tfae faReiyoT|
o HATITA Tl TAHFUA |

o JFEIRTT crgwiaEerE 3R ST FaHT|

o fauTeraar it Shifad wEa Fr e7ar [FeRoT & T Ee71 F9e S deheileh|
. qﬁaaﬁrwm?rl

o TIAAS AT R Eha 3184 |

o ol AAGH T SHIRATITAUA HR Gefotiae |

79T &Y: 31T9TH FaTeeT

AT eIt FIHAa:

1. #ISTarel, TH.UH. U4 {STale (2004), 96T Fa# S&pia AR dfFew

2. 3T, AT, (2016), i FanfAer 3ikx Sheaw ey v aR=y, 731 G&T, solhdd
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CIECEEIG

T A ol

3. IREN. g¥, UH. (2014), Sta FeAfAFY F1 qreaqEds, e TehrereT

1. https://www.vlab.co.in/ba-nptel-labs-biotechnology-and-biomedical-engineering

2. https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-engineering

GeATiad HAGeY HieTellge TSThA:

AT B 3Teholel 3 FHeAT:

GTad Ad i Ao
HETT FEHATTINAT / FRATT g A WX AT gdieT
(faar-are)
3gEdfa AT 1T wrseT
3HTSAHT (TTE/ATS /A TRAR/ATeHoT arforenT S w=er
Tar/sieN R THR/FgaTST ATAT
Rare/gareremer elk/adaror/ e @is
HHUT)
Fol 40 T 60

o)
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