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MINUTES OF MEETING OF THE BOARD OF STUDIES IN BIOTECHNOLOGY
HELD ON 30™ SEPTEMBER, 2024 at
Parvatibai Chowgule College of Arts & Science
(Autonomous)
Margao — Goa

AY ldf Chowgule College notice F.133/(C)/746 (dated 23" September 2024) a meeting of this
pr was convened on 30™ September 2024 at 2:00 pm at CES’s Parvatibai Chowgule College
of Arts & Science, Margao- Goa. Since the number of members present represented the Quorum,
the BOS began its proceedings.

Members present:

. Dr. Starlaine Mascarenhas- Chairperson

. Dr. Ravina Pai- Member Secretary

. Prof. Judith Braganca- AC Nominee

. Prof. Sunita Borkar- AC Nominee

. Dr. Praveen Kumar- Industrial Representative

. Ms. Smita Karati- Alumnus student representative
. Dr. Shaiesh Morajkar- Member

. Dr. Aman Dongre- Member

. Dr. Jaya Shirodkar- Member

O 00 2O\ A~ WN —

Member Absent with Intimation
1. Prof. Srikanth Mutnuri- VC Nominee

Proceedings
The Chairperson welcomed the members of the Board of Studies (BOS). The Chairperson

introduced and explained the agenda for the meeting and read out the minutes of the previous
B.0.S meet. The meet continued taking up the following agenda.

Agenda Items:
1. To approve the revised course structure for the ‘three years B.Sc programme in Biotechnology’

as per NEP 2020.
2. To approve Semester V and Semester VI courses as per the NEP structure.
3. To approve revised CLO’s with incorporation of Bloom’s terminologies as per recommendations

of the 21% academic council meet.
4. To approve replacement of existing semester IV core course of ‘Basics of Plant and Animal

Sciences’ with a new course entitled ‘Plant and Animal Physiology’.
5 To approve syllabus of a new VOC in semester IV entitled ‘Basics of Plant and Animal Sciences’.

6. To approve minor revision in the syllabus of existing semester I1I core course entitled ‘Molecular
biology’ and amendment of it course title from ‘Molecular biology” to “Cell and Molecular
biology’.

7. Any Other Business (A.O.B.)
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A‘: The l?OS passed the resolutions as follows: bers on the BO
The Chairperson formally welcomed the new mem vised course NEP 2020.
and opened the mecting by sceking approval for the re he objectives 0
‘three-year B.Sc programme in Biotechnology’ in line with the
The Board unanimously approved the revised course structure:
The Chai 1 i of the proposed semes.t(’«f a thorough
Iperson then presented the syllabi o p ns. After
courses as per the NEP structure for scrutiny, inputs and suggt?Stlo mmended by the
discussion and incorporation of the minor revisions in the syllabi as reCohe proposal was
board, the Chairperson sought approval from the BOS members. T
unanimously approved. Os
The Chail‘persgl}: apprised the board of the revised Course Learning Outcomesh(CL2 151
incorporating  Bloom’s terminologies, following recommendations from the 05
Academic Council meeting. After deliberation, the Chairperson requested the
members' approval. The revisions were unanimously accepted.
The Chairperson sought approval for replacing the existing Semester IV core co.urSe
‘Basics of Plant and Animal Sciences’ with a new course entitled ‘Plant and Animal
Physiology’. Post discussion of the course’s relevance and benefits that would be
conferred to the students to help them clear national level competitive examinations for
pursuing higher studies at reputed universities, the syllabus was unanimously approved
by the board.
The Chairperson then sought approval for the syllabus of a new VOC to be floated in
semester IV, entitled ‘Basics of Plant and Animal Sciences’ considering it to be
beneficial to be taken up by students of allied sciences. After a brief review, the syllabus
was approved post incorporation of minor revisions.
The Chairperson then presented the proposal for a minor revision in the syllabus of the
existing Semester III core course-Molecular Biology, to incorporate an additional
component of core concepts of Cell biology owing to its necessity in the curriculum.
Additionally, the amendment of the title of the said course from ‘Molecular Biology’ to
‘Cell and Molecular Biology’ was also suggested. The Chairperson sought the board’s
approval for the same, which was unanimously granted.
The Chairperson thanked the members of the Board of Studies in Biotechnology for their

valuable contributions and suggestions. The meeting ended at 4.30 pm on 30" September
2024.
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uire consideration /

PART B: Important Points/ recommendations of BOS that £l
approval of Academic Council:
To seck approval for the following; : Biotech"(’logy’ as per
1. Revised course structure for the ‘three years B.Sc programme "
NEP 2020. (Annexure A) ture. (Annexure A)
Syllabi of Semester V and Semester V1 courses as per the NEP Str}lc £ Plant and Animal
3. Proposed replacement of existing semester IV core course of ‘BaSlc,S 0 exure A)
Sciences’ with a new course entitled ‘Plant and Animal Physiology - (Ann Sciences’.
4. Syllabus of a new VOC in semester IV entitled ‘Basics of Plant and Animal S¢
(Annexure A) : ’
5. Revised syllabus of existing semester 111 core course entitled ‘Molecular blolog'y and,
amendment of it course title from ‘Molecular biology’ to ‘Cell and Molecular biology -
(Annexure B)

.l\)

The following members of the Board of Studies in Biotechnology were present for the meeting.
1. Dr. Starlaine Mascarenhas- Chairperson

2. Dr. Ravina Pai- Member Secretary

3. Prof. Judith Braganca- AC Nominee

4. Prof. Sunita Borkar- AC Nominee

5. Dr. Praveen Kumar- Industrial Representative

6. Ms. Smita Karati- Alumnus student representative

7. Dr. Shaiesh Morajkar- Member

8. Dr. Aman Dongre- Member

9. Dr. Jaya Shirodkar- Member

Member Absent with Intimation

1. Prof. Srikanth Mutnuri- VC Nominee

%’V\ @O\K&Q’\P\

Dr.Ravina Pai Dr.Starlaine Mascarenhas
Member Secretary Chairperson .
Board of Studies Board of Studies

Dated: 07-10-2024
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PART C: The remarks of the Dean of the Faculty:-

a.  The minutes are in order.
b.  The minutes may be placed before the Academic Council with remark, if any.

C. Important points of the minutes which need clear policy decision of the Academic

Council to be recorded.

Date: {9 {p-202%"

Signature of the Dean:

(Faculty of Arts/Science) Dr. Meghana Devli

PART D: The remarks of the Members Secretary of the Academic Council:-

2. The minutes aré in order.

b.  The minutes may be place

C. Impoxtantpointsoﬁheminutes
Council to be recorded.

d before the Academic Council with remark, if any.
whichneedclearpolicydecisionoftheAcademic

Date: (0)(°)U'QLV

[ B

Signature of the Member Secretary
Academic Council Mr. V.C. Kumaresh
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Watson, J.D., Hopkins, N.H. et al., (2008). Molecular Biology of the gene, Garland
Publishing (Taylor and Francis Group), New York & London.

Alberts, B. (2002). Molecular Biology of the Cell. United Kingdom: Garland Science.
Robertis, E.D.P. &Robertis, E.M.F. (1998). Cell Biology and Molecular Biology, 8th
edition, Sauder College.

Supplementary reading:

1.

2.

3.

4.

5.

Nelson, D.L. & Cox, M.M. (2000). Lehninger’s Principles of Biochemistry (3
Edition), Worth Publishers, New York, USA.

Morange, M. (2000). A History of Molecular Biology. United Kingdom: Harvard
University Press.

Cooper GM. (2000). The Cell: A Molecular Approach. 2nd edition.Sunderland (MA):
Sinauer Associates

Alberts B, Bray D, Johnson A et al. (1997) Essential Cell Biology. London: Garland
Publishing.

Watson JD, Crick FHC . Molecular structure of nucleic acids. A structure for
deoxyribose nucleic acid. Nature. (1953);171:737-738.

Web References:

1.
2.

3.
4.
S.

https://www.ncbi.nlm.nih.gov/books/NBK9851/ (Cell - Cell Interaction)
https://www.khanacademy.org/test-prep/mcat/cells/eukaryotic-cells/a/organelles-
article (Cell Organelles and Structures)
https://www.ncbi.nlm.nih.gov/books/NBK26850/ (Replication)
https://www.ncbi.nlm.nih.gov/books/NBK26887/ (Transcription)
https://www.ncbi.nlm.nih.gov/books/NBK26829/ (Translation)
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SYLLABUS FOR SEMESTER V AND VI UNDERGRADUATE PROGRAMME IN

BIOTECHNOLOGY

(To be implemented w.e.f Academic Year 2025-2026)

COURSE STRUCTURE
SEMES MAJOR CORE MINOR/ MULTIDISCI | VALUE | ABILIT SKILL
TER VOCATIONAL PLINARY ADDED Y ENHANCE
COURSE COURSE | ENHA MENT
(MDC) (VAC) NCEM COURSE
ENT (SEC)
COURS
E
(AEC)
| UG-BIO-101: UG-BI0O-102: UG-BIO- UG-BIO-
Biomolecules Cell biology MDC1: SEC1:
Food and Mushroom
Fermentation cultivation
technology
1 UG-BIO-103: UG-BIO-104: UG-BIO- UG-BIO-
Basic Fundamental MDC2: SEC2:
Microbiology Genetics Basics of Elementary
Biodiversity tools for
visualisation
of biological
data
1] UG-BIO-201: UG-BI10-203: UG-BIO- UG-BIO-
Cell and Metabolism of MDC3: SEC3:
Molecular Biomolecules Composting Biostatistics:
Biology technology
UG-BIO-202:
Enzymology
v UG-BI0O-204: UG-BIO-VOCl1:
Immunology Evolution and
Anthropology
UG-BIO-205: UG-BIO-VOC4:
Molecular Basics of Plant and
Genetics Animal Sciences
UG-BIO-206:
Plant and Animal
Physiology
Syllabus_Semester V and VI (2025-26), Department of Biotechnology, Parvatibai Chowgule College Page 1 of 33




UG-BIO-207:
Tools and

Techniques in
Biotechnology

UG-BIO-301:
Concepts in
Genetic
Engineering

UG-BIO-VOC2:

Bioethics and
Biosafety

UG-BI10-302:
Environmental
Biotechnology

UG-BIO-303:
Plant
Biotechnology

Vi

UG-BIO-304:
Industrial
Biotechnology

UG-BIO-VOCa:

Food
Biotechnology

UG-BI0-305:
Bioinformatics

UG-BI0O-306:
Animal Cell
culture

PROJECT
(from Major
discipline):04
credits

Syllabus_Semester V and VI (2025-26), Department of Biotechnology, Parvatibai Chowgule College
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Annexure A

SEMESTER V
(To be implemented w.e.f. Acad. Year 2025 - 2026)

Course Title : CONCEPTS IN GENETIC ENGINEERING
(CORE: THEORY)
Course Code : UG-BIO-301

Semester 'V
Credits 103
Marks 175

Total hours  : 45
Course Prerequisites: Courses - UG-BIO-201: Cell and Molecular Biology

Course Objective: The course aims to introduce the students to the principles and techniques
involved in Genetic Engineering through the use of genetic material and vehicles for suitable
manipulation of genes.

Course Learning Outcomes

Upon successful completion of the course, students will be able to:

CLO1: Understand the functions of various enzymes and vectors utilized in the cloning
process.

CLO2: Apply the diverse tools and techniques of genetic engineering in the field of
recombinant DNA technology.

CLO3: Analyse the construction of DNA and cDNA libraries.

CLO4: Building practical skills in plasmid isolation techniques and selection of recombinants.

Module | (15 hours)

Introduction to genetic engineering - 2 hrs
Aims; principles; applications; ethical issues involving recombinant DNA technology and
genetic engineering

DNA modifying enzymes - 3 hrs

Nucleases - endonucleases (restriction enzymes recognition sequences, cleavage pattern);
exonucleases; DNA ligases; reverse transcriptase; polynucleotide kinases; alkaline
phosphatases; nucleotidyl-transferases

Vehicles for gene cloning - 10 hrs

Vectors - properties of ideal cloning vectors; plasmids — properties, classification; Vector for
Prokaryotes - pBR322, pUC 18 ; bacteriophages as cloning vectors - lambda bacteriophages;
features-insertional vectors and replacement vectors & M13 Bacteriophage; cosmids,
phagemids and phasmids- definition, features with examples; vectors for cloning in
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Saccharomyces cerevisiae (examples and features); shuttle vectors - any one example; vectors
for plant — Ti plasmid

Module 11 (15 hours)

DNA insertion into vector - 3 hrs
Ligation; linkers; adaptors, homopolymer tailing

Transformation methods - 8 hrs

Methods, advantages and disadvantages: competence (transformation in bacteria);
microinjection; lipofection; electroporation; macro-injection; sonication; silicon carbide fibre;
vortex; DNA co precipitation; ultrasonication; laser induced; Agrobacterium mediated
transfers

Identification of recombinants - 4 hrs
Principle and importance of identification of recombinants; antibiotic resistance (amp, tet-
resistance); lacZ selection; colony hybridization; cl selection

Module 111 (15 hours)

Amplification of nucleotide sequences - 3 hrs
Polymerase chain reaction (principles, components & method of PCR)

DNA sequencing - 5 hrs
Significance and importance of DNA sequencing; Maxam Gilbert’s method, Sanger’s method,
Automatic DNA sequencer, Next-generation sequencing, Gene synthesizer

Genomic / cDNA libraries - 2 hrs
Preparation of genomic library; cDNA library; Screening of libraries

Applications of Genetic Engineering- 5 hours
Applications of Genetic engineering in agriculture, industries, medicine and environment

Course Title : CONCEPTS IN GENETIC ENGINEERING
(CORE: PRACTICAL)
Course Code : UG-BIO-301

Semester Vv
Credits 101
Marks 125

Total hours : 30

List of Experiments:
1. Plasmid DNA isolation by alkaline lysis method
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9.

Plasmid DNA isolation by boiling method

Restriction, digestion and ligation of DNA

Molecular size determination of the plasmid

Preparation of competent cells in bacteria

Transformation in bacteria using suitable plasmid (pUC 18)

Selection of transformed colonies

Deciphering the DNA sequence from a sequencing gel photograph by Maxam and
Gilbert’s method and Sanger’s method

Demonstration of Polymerase Chain Reaction (PCR)

10. Separation and elution of DNA from agarose gel

REFERENCES
Mandatory reading:

1.
2.

3.

4.

5.

Khan, F. A. (2020). Biotechnology Fundamentals Third Edition. CRC Press.

Jogdand, S. M., Bhat, S., Misra, K. K., Lal, R. L., & Preet, M. S. (2017). The cisgenesis
new tool of breeding: a review. Chem. Sci. Rev. Lett, 22, 690-703.

Primrose, S. B., & Twyman, R. (2013). Principles of gene manipulation and genomics.
John Wiley & Sons.

Watson, J.D., Hopkins, N.H. et al., (2008). Molecular Biology of the gene, Garland
Publishing (Taylor and Francis Group), New York & London.

Nelson, D.L. & Cox, M.M. (2000). Lehninger’s Principles of Biochemistry (3« Edition),
Worth Publishers, New York, USA.

Supplementary reading:

1.

2.

3.

4.

5.

Genetic Engineering: Volume 1: Principles Mechanism, and Expression. (2023).
United States: Apple Academic Press.

Genetic Engineering & Biotechnology. (2023). (n.p.): AG PUBLISHING HOUSE
(AGPH Books).

Nicholl, D. S. T. (2023). An Introduction to Genetic Engineering. United Kingdom:
Cambridge University Press.

Kumar, R. S. (2021). Introduction to Genetic Engineering. (n.p.): Notion Press Media
Pvt Limited.

Brown, T. A. (2020). Gene cloning and DNA analysis: an introduction. John Wiley &
Sons.

Web References:

1.

gkrwn

https://www.ncbi.nlm.nih.qgov/books/NBK207964/#.~:text=References%20%2D%20
Genetically%20Engineered%200rganisms%2C%20Wildlife,is%20encrypted%20and
%20transmitted%20securely .

https://libguides.mines.edu/genetics/websites
https://www.britannica.com/science/genetic-engineering
https://alison.com/course/fundamentals-in-biotechnology-and-genetics#google vignette
https://www.ncbi.nlm.nih.gov/books/NBK447270/?term=genetic%20engineering
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Course Title : ENVIRONMENTAL BIOTECHNOLOGY
(CORE: THEORY)
Course Code : UG-BIO-302

Semester 'V
Credits 103
Marks 175

Total hours  : 45

Course Prerequisites: Courses - UG-BI10-103: Basic microbiology, UG-BI0-201: Cell and
Molecular Biology; UG-B10-206: Plant and Animal Physiology

Course Objective: The objective of this course is to introduce the students to the hazards of
our environment, the effects of pollution on living systems, solutions to protect the environment
for sustainable development.

Course Learning Outcomes:

Upon successful completion of the course, students will be able to:

CLOL1: Analyze environmental pollution issues using fundamental ecological principles
CLO2: Interpret solutions to environmental pollution using bioindicators, molecular biology
techniques, and bioremediation strategies

CLO3: Understand biodegradation techniques, eco-friendly bio-products, and emerging
technologies for effective pollution abatement and resource recovery

CLO4: Develop skills in water and soil quality analysis, coliform detection, and xenobiotic-
degrading bacteria isolation

Module | (15 hours)

Basic ecological concepts and scope- 3 hrs
Overview of ecological concepts and principles: structure and function, introduction and scope
of biotechnology in environmental applications.

Anthropogenic activities, its effects and control - 12 hrs

Air pollution: Major air pollutants and their sources, Impacts of air pollution on human health,
animals, plants and climate; removal of gaseous contaminants and odour: bio scrubbers, bio
trickling filters and biofilters/ bio beds

Water pollution: Principal forms of water pollutants and their sources; wastewater treatment-
primary,secondary and tertiary treatment processes: activated sludge process, rotating
biological discs,oxidation ponds, trickling filters

Soil pollution: Soil pollution and their sources; treatment of solid wastes: hazardous;
nonhazardous;composting and vermi-technology
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Module 11 (15 hours)

Pollution monitoring - 10 hrs

Bio indicators: concept and examples (indicators of water quality; air pollution indicators);
choice of criteria: visual rating; genotoxicity; metabolic rating; applications (two each); using
plant test systems and animal test systems; tests for assessing Genetic damage: AMES test;
cytogenetic assay; membrane damage concept and applications of molecular biology in
environmental monitoring, reporter gene, concept and types of biosensors: enzyme, microbial
and DNA-based and its applications pollution detection

Pollution abatement: Bioremediation - 5 hrs

Bioremediation: definition, microbial bioremediation, phytoremediation: phytoextraction,
phytodegradation, phytovolatilization, phytostailiation; role of rhizophere microorganisms in
enhancing phytoremediation, microbial desulphurization of coal (direct and indirect
mechanisms)

Module 111 (15 hours)

Pollution abatement: biodegradation - 6 hrs
Biodegradation: basis of biodegradation, concepts of use of mixed microbial populations;
Biodegradation of two xenobiotics: aromatic hydrocarbons (benzene) and alkanes;
Biosorption: principle; use of fungi and algae (2 examples each); genetically engineered
microorganisms - superbug (Pseudomonas sp.)

Eco-friendly Bio-products - 6 hrs

Biogas (bio-methanization) production; bioethanol production; bio hydrogen production:
anaerobic bacteria and photolysis photosynthetic algae; biodiesel production; bioplastics: bio-
pol and bio-lac; biopesticide

Resource recovery and emerging technologies- 3 hrs
Microbial fuel cell and energy recovery from waste; designing synthetic organisms for
bioremediation and resource recovery; nanobiotechnology in environmental sustainability

Course Title : ENVIRONMENTAL BIOTECHNOLOGY
(CORE: PRACTICAL)
Course Code : UG-BIO-302

Semester Vv
Credits 101
Marks 125

Total hours : 30

List of experiments
1. Determination of dissolved oxygen concentration of water sample by Winkler’s method
2. Determination of biological oxygen demand (BOD) of the given sample
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Determination of chemical oxygen demand (COD) of the given sample (KMnO4
/K2Cr207 method)

Determination of TS (total solids) of the given water sample

Determination of nitrates from water sample

Determination of total alkalinity of water

Determination of total acidity of water

Determination of salinity of water

Detection of coliforms for determination of the purity of potable water (MPN,
Presumptive, confirmatory and confirmed tests)

10. Isolation of xenobiotic degrading bacteria by selective enrichment
11. Isolation and observation of oil-degrading bacteria
12. Visit to an effluent /sewage treatment plant and preparation of report

REFERENCES
Mandatory reading:

1.

2.

3.

4.

5.

Agarwal S.K. (2009). Environmental Biotechnology, APH Publishing Corporation
New Delhi.

Chatterji A.K. (2009). Introduction to Environmental Biotechnology, 2nd ed, Prentice
Hall of India Pvt. Ltd. New Delhi.

Jogdand B.N. (2008). Environmental Biotechnology (Industrial Pollution
Management), Himalaya Publishing House, Mumbai

Thakur 1.S. (2006). Environmental Biotechnology: Basic concepts and applications,
I.K. International Pvt. Ltd. New Delhi.

Santra S.C. (2001). Environmental Science, New central book agency (P) Ltd. Calcutta.

Supplementary reading:

1.
2.
3.
4.

5.

Anjaneyulu Y. (2005). Introduction to environmental Science, BS publications, India.
Singh B.D. (2008). Biotechnology, 3 rd edition, Kalyani Publishers.

Wang, L. K., Ivanov, V., Tay, J. H., & Hung, Y. T. (Eds.). (2010). Environmental
biotechnology (Vol. 10). Springer Science & Business Media.

Evans, G. M., & Furlong, J. C. (2003). Environmental biotechnology: theory and
application. John Wiley & Sons.

Vallero, D. A. (2015). Environmental biotechnology: a biosystems approach. Academic
press.

Web References:

1.
2.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781844/ (Anthropogenic activities)
https://www.intechopen.com/books/biodegradation-life-of-science/biodegradation-
involvedmicroorganisms-and-genetically-engineered-microorganisms
(Bioremediation & biodegradation)
https://www.intechopen.com/books/biofuels-state-of-development/prospective-
biodegradableplastics- from-biomass-conversion-processes (Bio-products)
https://www.epa.gov/ingredients-used-pesticide-products/what-are-biopesticides
(Eco-friendly Bio- products)
https://www.sciencedirect.com/topics/agricultural-and-biological-
sciences/biopesticide (Ecofriendly Bio-products)
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Course Title : PLANT BIOTECHNOLOGY
(CORE: THEORY)
Course Code : UG-BIO-303

Semester 'V
Credits 103
Marks 175

Total hours  : 45

Course Prerequisites: Courses - UG-BIO-206: Plant and Animal Physiology, UG-BIO-
VOC4: Basics of Plant and Animal Sciences, UG-BIO-207: Tools and techniques in
Biotechnology

Course Objective: This course aims at introducing the concept of in vitro culture of plants
including set up of a plant tissue culture laboratory, instruments and sterilization techniques.
This course will help the students to understand that various parts of the plant may be cultured,
with each type of culture having specific applications. Plant tissue culture also lends itself for
production of transgenic plants which have various applications.

Course learning outcomes:

Upon successful completion of the course, students will be able to:

CLO1: Comprehend plant tissue culture lab techniques encompassing sterilization methods,
media preparation and organogenesis

CLO 2: Compare and contrast different culture techniques involving various plant organs
CLO3: Develop techniques for production of transgenic plants and synthetic biology.

CLO4: Develop practical skills in setting up plant tissue culture lab and techniques for
regeneration of explant.

Module | (15 hours)

History and development of plant tissue culture-2 hrs
Overview of plant tissue culture, Milestones in plant biotechnology

Laboratory organization-4 hrs

Washing and drying facility; general laboratory and media preparation area; transfer area;
culture room; growth chambers and greenhouse (ideal conditions for incubation and
maintenance of cultures/plants).

Sterilization techniques-2 hrs
Sterilization techniques used for plant material and culture media— steam, dry, filter,
ultraviolet, alcohol, flame and chemical

Plant tissue culture media-4 hrs

Major and minor inorganic nutrients; vitamins; carbon source; hormones; complex organic
additives and their functions; composition of some commonly used plant tissue culture media
— MS, White’s, Nitsch, Gamborg’s B5
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Totipotency-2 hrs
Totipotency and its Importance; Various parts of the plant serving as Explants

Organogenesis-1 hr
Root and shoot regeneration and applications

Module 11 (15 hours)

Organ culture and its applications- 4 hrs
Root; shoot tip/meristem; anther and pollen; ovary and ovule embryo

Callus and cell suspension cultures-4 hrs

Callus culture — principle; characteristics of callus tissue; applications; cell suspension culture
— principle; isolation; growth patterns; concept of batch and continuous culture; viability
testing

Somaclonal variation-2 hrs
Concept; isolation of variants; mechanisms of soma clonal variation and applications

Somatic embryogenesis and artificial seeds-2 hrs
Somatic embryogenesis — principle; procedure and applications; artificial seeds — methods of
production and applications

Applications of Tissue Culture in Plant Sciences- 3 hrs
Micropropagation; gene conservation banks; Prominent companies/labs in the field: Monsanto,
Syngenta, DuPont Pioneer, BASF Plant Science, Evogene, PlantArcBio

Module 111 (15 hours)

Protoplast culture and somatic hybridization-4 hrs

Protoplast culture — principle; isolation of protoplasts (mechanical and enzymatic); methods of
culture; checking viability; somatic hybridization - protoplast fusion (spontaneous and
induced); selection of hybrid protoplasts; applications of somatic hybridization

Production of secondary metabolites-2 hrs

Classification of secondary metabolites with examples; production using culture methods -
callus culture; cell suspension culture; hairy root culture (A. rhizogenes); immobilized cell
systems

Genetic transformation techniques and applications of transgenic plants-6 hrs
Agrobacterium-mediated transformation, biolistics, Insect resistance (BT toxin); drought and
salt tolerance; herbicide resistance; increasing shelf life of fruits; Biofortification- golden rice
and edible vaccines.
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Plant Metabolic Engineering with Synthetic Biology-3 hrs
Techniques for metabolic engineering of plants to enhance the production of pharmaceuticals
and nutraceuticals; a case study of successful metabolic engineering projects, synthetic biology
approaches for pathway optimisation and enzyme engineering

Course

Title : PLANT BIOTECHNOLOGY
(CORE: PRACTICAL)

Course Code : UG-BIO-303
Semester 'V
Credits 101
Marks 125

Total hours : 30

List of

BOo~NoGa~WONE

experiments

Washing, Packing and Sterilization of Glassware

Preparation of Stock solutions for Murashige and Skoog (MS) medium
Preparation, sterilization and pouring of MS medium

Aseptic germination of seedlings

Callus induction from hypocotyl and carrot cambial explants and subculturing
Shoot tip culture

Regeneration of shoot/root from callus

Setting up of cell suspension culture and checking viability by Evan’s blue method
Setting up an in vitro culture from a seed embryo (embryo culture)

. Encapsulation of somatic/true embryo (synthetic seeds) and Regeneration of Plants

from Synthetic Seeds

REFERENCES
Mandatory Reading:

1.
2.

3
4.
5

De, K.K. (2008) Plant Tissue Culture, New Central Book Agency Pvt. Ltd.
Slater, A., Scott, N., & Fowler, M. (2008). Plant biotechnology: the genetic
manipulation of plants. OUP Oxford.

. Jha, T.B. & Ghosh,B. (2005) Plant Tissue Culture, University Press (India) Pvt. Ltd.

Singh, B.D. (2005) Plant Biotechnology, Kalyani Publishers.

. Chawla, H.S. (2002) Introduction to Plant Biotechnology, Science Publishers Inc. USA.

Supplementary Reading:

1.

N

Gahlawat, S. K., Salar, R. K., Siwach, P., Duhan, J. S., Kumar, S., & Kaur, P. (Eds.).
(2017). Plant biotechnology: recent advancements and developments (pp. 1-390).
Singapore: Springer.

Smith, R. H. (2012). Plant tissue culture: techniques and experiments. academic press.
Hammond, J., McGarvey, P., & Yusibov, V. (Eds.). (2012). Plant biotechnology: new
products and applications (\Vol. 240). Springer Science & Business Media.

Purohit, S. D. (2012). Introduction to plant cell tissue and organ culture. PHI Learning
Pvt. Ltd.
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5. Altman, A., & Hasegawa, P. M. (Eds.). (2011). Plant biotechnology and agriculture:
prospects for the 21st century. Academic press.

Web References:

1. Organogenesis: https://www.plantcelltechnology.com/blog/organogenesis-in-plants/

2. Tissue culture technology:
https://www.sciencedirect.com/science/article/abs/pii/S0140196301908845

3. Application of Plant Biotechnology:
https://www.sciencedirect.com/science/article/pii/B9780128022214000054

4. Plant Synthetic Biology:
https://www.sciencedirect.com/science/article/pii/S221466282030044 X

5. Cell Suspension Culture:
https://www.sciencedirect.com/science/article/abs/pii/S0926669020306671

Course Title : BIOETHICS AND BIOSAFETY
(VOC: THEORY)
Course Code : UG-BIO-VOC2

Semester 'V
Credits 103
Marks 175

Total hours  : 45

Course Prerequisites: Courses-UG-BI10-201: Cell and Molecular biology, UG-BIO-301:
Concepts in genetic engineering

Course Objective: This course aims at introducing the importance of the basic concepts of
bioethics and biosafety and their relationship with several fields such as ecology, agriculture,
medicine, chemistry and advances brought about in the field of biology and medicine. The
course deals with answers to ethical questions that arise in the relationships among life sciences
and their importance in the field of biotechnology.

Course Learning Outcomes:

Upom successful completion of the course, students will be able to:

CLOL1: Understand the importance of general laboratory safety measures, biosafety levels and
guidelines.

CLO2: Comprehend aseptic techniques, standard operating procedures and waste disposal
techniques to ensure safety of personnel in a laboratory setting, environment, and community.
CLO3: Analyse the significance of intellectual property (IP) rights in biotechnology, different
types of IP protection, and their role in supporting research and development.

CLO4: Evaluate the significance of biosafety and bioethics through real life case- studies and
application in protection of GMO’s and GEM’s
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https://www.sciencedirect.com/science/article/pii/S221466282030044X
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Module | (15 hours)

Introduction to Bio-safety - 6 hrs

Introduction to Biological Safety Cabinets; Primary Containment for Biohazards; Biosafety
Levels: Physical containment, Biological containment, Biosafety Levels of Specific
Microorganisms; Recommended Biosafety levels for infectious agents and infected animals

Safety in Laboratories - 4 hrs
General safety measures, Hazards: Physical, Biological and Chemical, Spillage and waste
disposal

International and Indian biosafety guidelines - 3 hrs

Biosafety guidelines in India; International biosafety guidelines: Organisation for Economic
Co-operation and Development (OECD), Food and Agriculture Organization of United
Nations (FAQ), World Health Organization (WHO), Codex Alimentarius Commission (CAC)
and other organisations

Biosafety of GMOs and GEMs - 2 hrs
Planned introduction and field trials of: GMOs and GEMs

Module 11 (15 hours)

Introduction to bioethics - 5 hrs
Introduction to bioethics; social and ethical issues in biotechnology: issues related to test tube
babies; bioethics in plant genetic engineering; bioethics in animal genetic engineering

Introduction to IPR - 10 hrs

Introduction to intellectual property; protection of intellectual property; property rights: trade
secret, patent, copyright, plant variety protection; plant breeders’ right: history, PPVFR,
UPOV, requirements for PBR, need and benefit for PBR, breeder’s exemption, farmer’s
privilege, farmer’s right; world intellectual property organization (WIPO), GATT & TRIPs ;
patent status — international Scenario; patenting of biological materials; significance of patents
in India

Module 111 (15 hours)

Regulations in biopharmaceutical industry- 6 hrs

Good laboratory and good manufacturing practices; Brief overview on acts and regulations:
The Pharmacy Act 1948, The Drugs and Magic Remedies Act 1954, The Narcotic Drugs and
Psychotropic Substances Act 1985, The Medicinal and Toilet Preparations Act 1956,
Amendment to The Drugs (Prices Control) Order (DPCO) 2013 (under the Essential
Commodities Act), The National Pharmaceutical Pricing Policy, 2012 (NPPP-2012), The
Patent Act Amendment 2015, The National Health Policy 2017
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Protection of biotechnological inventions - 6 hrs
Patenting of genes and DNA sequences; gene patents and genetic resources; farmers rights;
plant breeder’s rights; patenting of life forms; broad patents in biotechnology

Case studies - 3 hrs
Patenting Basmati rice; Revocation of patents-turmeric and neem

Course Title : BIOETHICS AND BIOSAFETY
(VOC: PRACTICAL)

Course Code : UG-BIO-VOC2

Semester 'V

Credits 101

Marks 125

Total hours : 30

List of
1
2
3
4
5.
6
7
8
9.
1

0.

experiments

. General safety measures and study of safety notices

. Study of preventive measures and first aid during laboratory hazards
. Case study on handling and disposal of radioactive waste

. Case study on handling and disposal of medical/microbial waste

Study of Good Laboratory Practices

. Study of Good Manufacturing Practices
. Study of components and design of a Biosafety laboratory
. A case study on clinical trials in India with emphasis to ethical issues

Planning of establishment of a hypothetical biotechnology industry in India
Study of steps of a patenting process

REFERENCES
Mandatory reading:

1.

2.

3.

4.

5.

Biosafety and Bioethics in Biotechnology: Policy, Advocacy, and Capacity Building.
(2022). United Kingdom: CRC Press, Taylor & Francis Group.

Laboratory Biorisk Management: Biosafety and Biosecurity. (2021). United
Kingdom: Taylor & Francis Group.

Nambisan, P. (2017). An Introduction to Ethical, Safety and Intellectual Property
Rights Issues in Biotechnology. United Kingdom: Elsevier Science.

Goel, D., Parashar, S. (2013). IPR, Biosafety and Bioethics. India: Pearson Education
India.

Sateesh, M. K. (2013). Bioethics and Biosafety. India: I.K. International Publishing
House Pvt. Limited.

Supplementary reading:

1.

Syllabus_.

Multidisciplinary Applications and Advances in Biotechnology: Contributions from
the Biotechnology Society of Nigeria Working Groups. (2022). United States: CRC
Press.
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2. Bobyrov, V. M. (2012). Bases of Bioethics and Biosafety: study guide for stud. of
higher med. Est.

3. Textbook Of Biotechnology. (2004). India: Wiley India Pvt. Limited.

4. Singh, B. D. (2003). Biotechnology: Expanding Horizons. India: Kalyani Publishers.

5. Dubey, R. C. (1993). A Textbook of Biotechnology. India: S. Chand Limited.

Web References:
1. https://www.ncbi.nlm.nih.gov/books/NBK379277/?term=biosafety
2. https://www.ncbi.nlm.nih.gov/books/NBK218639/?term=biosafety
3. https://lwww.ncbi.nIm.nih.gov/books/NBK179135/?term=Dbiosafety
4. https://mwww.ncbi.nIm.nih.gov/books/NBK196146/?term=biosafety
5. https://www.ncbi.nlm.nih.gov/books/NBK196146/?term=biosafety
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SEMESTER VI
(To be implemented w.e.f. Acad. Year 2025 - 2026)

Course Title : INDUSTRIAL BIOTECHNOLOGY
(CORE: THEORY)
Course Code : UG-BIO-304

Semester VI
Credits 103
Marks 175

Total hours  : 45
Course Prerequisites: Courses-UG-BI0O-103: Basic Microbiology

Course Objectives: This course is designed to introduce the students to the basic concepts in
Industrial Biotechnology. The paper covers concepts in Industrial Biotechnology, mainly
introducing the basics of upstream processes in fermentation technology on an industrial scale.

Course Outcomes:

Upon completion of the course, the student will be able to:

CLOL1: Understand features and types of bioreactors along with gaining insight in microbial
screening, selection and preservation techniques.

CLO2: Apply various fermentation processes & fermentation media for product development
(detection and assay) and necessary scale-up.

CLO3: Compare and contrast various downstream processing methods

CLO4: Develop practical skills in screening of antibiotic producing microbes and
fermentation processes.

Module | (15 hours)

Fermentation equipment and its use - 10 hrs

Definition of fermenter/bioreactors; structure of ideal fermenter; definition and uses of
impellers and their types; sparger s and their types; baffles; headspace; controls and sensors
(temperature, pH, antifoam, dissolved oxygen and carbon dioxide sensor); Types of reactors
(definition, description, diagram and uses)- stirred tank reactors; bubble columns; airlift
bioreactors (internal and external loop); fluidized bed; packed bed column, photobioreactors;
tray bioreactors, Rotary drum bioreactor.

Screening and selection of microorganisms - 3 hrs
Primary screening-definition; techniques; crowded Plate; auxanography; enrichment; indicator
dye; secondary screening- definition and features; giant colony technique

Stock cultures - 2 hrs

Cryogenic preservation; aims of preservation of cultures; definition of working and primary
stock cultures; techniques of preservation- serial subculture, sterile soil, water, silica gel; sterile
mineral oil; lyophilisation.
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Module 11 (15 hours)

Types of fermentation processes - 3 hrs
Surface/solid state (SSF); Submerged Fermentation (SmF); Batch, fed-batch and Continuous
systems; Immobilization methods in brief.

Fermentation media - 5 hrs

Characteristics of an ideal fermentation media; production media; media composition crude,
synthetic; media; sterilization methods — Physical (Heat & radiation), chemical and Mechanical
(filtration); batch and continuous sterilization, inoculum preparation.

Detection and assay of fermentation products - 5 hrs

Physical or chemical assay- titration and gravimetric assay; turbidity analysis, cell
determination; spectrophotometric assay; chromatographic partition assay; biological assay-
concept benefits and drawbacks; diffusion assay; turbidimetric and growth assay; end point
assay; metabolic response assay; enzymatic assay

Scale up of fermentations and increasing product yields - 2 hrs
Significance of scale up; pilot fermenters; increasing product yields by mutagens-physical and
chemical mutagens/strain improvement

Module 111 (15 hours)

Downstream processing - 10 hrs

Biomass: separation of cells flocculation; floatation; filter aids and filtration (surface, depth);
centrifugation- batch centrifuge Ex: tubular bowl centrifuge; continuous centrifuge Ex: Basket
centrifuge; disintegration in brief: mechanical EXx: ultrasonication; homogenisers and use of
ballotine; non mechanical Ex: thermal lysis; chemical detergent solubilisation, organic
solvents; enzymatic methods Ex: Lysozyme

Broth: Enrichment: evaporation, membrane filtration, liquid-liquid extraction, precipitation,
adsorption Purification: chromatography

Formulation - crystallization and drying (convection drying Ex: spray dryers, freeze drying)

Industrial production - 5 hrs
Industrially important organisms; fermentation media and conditions; downstream processing
and uses -alcohol /Wine; penicillin; vinegar;

Course Title : INDUSTRIAL BIOTECHNOLOGY
(CORE: PRACTICAL)
Course Code : UG-BIO-304

Semester VI
Credits 101
Marks 125

Total hours : 30
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List of experiments

1.

CoNOR LN

A study on the phases of growth of microorganisms during batch fermentation
(equipment: Erlenmeyer flask, medium: nutrient broth, inoculum: Escherichia coli).
Parts of a fermenter

Preparation and sterilization of medium for batch fermentation process

Batch fermentation using fermenter

Preparation and sterilization of medium for fed-batch fermentation process

Fed-batch fermentation

Decontamination and sterilization of the fermenter

Primary screening of antibiotic producing bacteria by crowded plate technique
Secondary screening for antibiotic producers by Giant Colony Technique

10 Production of wine (from pineapple or any other fruit/vegetable) using yeast
11. Production of vinegar from toddy
12. Estimation of total reducing sugars and acidity (total and volatile) in wine and vinegar

(before and after fermentation)

REFERENCES
Mandatory reading:

1.

2.

3.

4.

5.

Patel A.H. (2012). Industrial Microbiology, MacMillan Publishers India Ltd.
Maharashtra, India.

Casida L.E. (2009). Industrial Microbiology, New Age International (P) Ltd., New
Delhi, India.

Okafor N. (2007). Modern Industrial Microbiology and Biotechnology, Science
Publishers Enfield, NH, USA.

Stanbury P. F, Whitaker A. & Hall S. J. (1997). Principles of fermentation technology,
2nd Edition, Aditya Books Pvt. Ltd, New Delhi, India.

Prescott & Dunn. (1982). Industrial Microbiology, 4th edition, AVI Publishing Co,
New Delhi, India.

Supplementary reading:

1.

2.
3.

4.

5.

Cruger W. & Cruger A. (2007), A Textbook of Industrial Microbiology. Sinauer
associates pub. Devon, UK.

Ratlege C. (2006). Basic Biotechnology. Cambridge University Press.Cambridge, UK
Sivasankar B., (2005) Bioseparations: Principles and techniques. 2005. Prentice hall of
India Ltd. Delhi, India.

Prave P., Faust U., Sitting W., & Sukatsch D.A., (2004). Fundamentals of
Biotechnology. Wiley- VCH publishers, Weinheim, Germany.

Rutledge C.; Kristiansen B. (2001). Basic Biotechnology, 2nd edition. Cambridge
press, UK.

Web references:

1.

2
3.
4,
5. Photobioreactors:https://www.sciencedirect.com/science/article/pii/S20958099173042

Wine Fermentation: https://www.ncbi.nlm.nih.gov/books/NBK234683/
Downstream processing: https://www.ncbi.nlm.nih.gov/books/NBK236005/
Isolation and Screening: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4027325/
Fractional Distillation: https://www.youtube.com/watch?v=3pL2X-8-eVk

41
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https://www.ncbi.nlm.nih.gov/books/NBK234683/
https://www.ncbi.nlm.nih.gov/books/NBK236005/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4027325/
https://www.youtube.com/watch?v=3pL2X-8-eVk
https://www.sciencedirect.com/science/article/pii/S2095809917304241
https://www.sciencedirect.com/science/article/pii/S2095809917304241

Course Title : BIOINFORMATICS
(CORE: THEORY)
Course Code : UG-BIO-305

Semester VI
Credits 103
Marks 175

Total hours  :45

Course Prerequisites: Courses-UG-BIO-201: Cell and Molecular biology, UG-BIO-202:
Enzymology, UG-BIO-205: Molecular genetics, UG-BIO-207: Tools and techniques in
Biotechnology

Course Obijective: This Course aims at introducing the importance of the basics of computers,
concept of Human Genome Project, storage of biological information and tools and techniques
of bioinformatics used and their importance in the field of biotechnology.

Course Learning Outcomes:

Upon successful completion of the course, students will be able to:

CLOL1: Understand the concepts of Bioinformatics and its resources.

CLO2: Apply the basic concept of biological databases, various types and applications of
biological databases.

CLO3: Implement various tools i.e. BLAST and FASTA in understanding differences in
sequence alignment and Phylogeny

CLO4: Develop practical skills in constructing an evolution tree, cladogram, retrieve and
biological information accessed through various information resources.

Module | (15 hours)

Introduction to Computers in Biology - 3 hrs
Introduction to use of computers, internet and software in biology; Role of computers in
medicine and research

DNA, RNA and Proteins and HGP - 5 hrs
Background of DNA, RNA and Proteins, ORF; Review of transcription and translation;
Introduction to HGP; objectives; achievements of HGP; Ethical and Social issues

Introduction to bioinformatics - 3 hrs
Definition; scope of bioinformatics; bioinformatics vs computational biology; components of
bioinformatics and applications

Information resources - 4 hrs
Introduction and objectives of NCBI, NLM, NIH, EBI and SRS
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Module 11 (15 hours)

Biological databases - 7 hrs
Types of data and biological databases; Primary databases: GenBank, EMBL, DDBJ;
Secondary databases: Swiss-PROT, PDB & PIR; Composite databases: OWL & PROSITE

Structural databases - 5 hrs
X-ray crystallography, PDB, MMDB, CATH, SCOP; Visualization of proteins -Cn3D &
Rasmol

Literature databases - 3 hrs
PubMed; Medline and OMIM

Module 111 (15 hours)

BLAST and FASTA -4 hrs
Introduction to BLAST and FASTA and their types

Sequence alignment tools - 6 hrs
Sequence alignment - Pairwise and Multiple; Clustal-W Omega; T-coffee

Phylogeny - 5 hrs

Introduction to phylogeny and cladistics; Cladogram and Phylogenetic tree construction;
structure and types of phylogenetic trees; differences between cladogram and phylogenetic
tree; Applications of phylogeny.

Course Title : BIOINFORMATICS
(CORE: PRACTICAL)
Course Code : UG-BIO-305

Semester VI
Credits 101
Marks 125

Total hours : 30

List of experiments
1. Primary Nucleotide Sequence Databases: NCBI, EMBL, GenBank, DDBJ,
EzBioCloud
Protein Sequence Databases: PIR, Swiss-Prot, TTEMBL
Human Genome Project (HGP) & Database of Essential Genes (DEG)
DNA or gene sequence search
Protein or amino acid sequence search
Literature database search
Structure database search
Protein Structure Databases: RCSB - Protein Data Bank and NCBI - MMDB

NGO~ WD

Syllabus_Semester V and VI (2025-26), Department of Biotechnology, Parvatibai Chowgule College Page 20 of 33



9.

Protein Visualization Tools: Cn3D and Rasmol

10. Multiple Sequence Alignment Tools: Clustal W and Clustal X.
11. Phylogenetic Tree Construction Tool: MEGA and PHYLIP

REFERENCES
Mandatory reading:

1.
2.
3.
4.

5.

Harisha, S. (2007). Fundamentals of Bioinformatics, 1. K. International Publishing
House, Mumbai.

Xiong, J. (2006). Essential Bioinformatics, Cambridge University Press.

Ignacimuthu, S. (2005). Basic Bioinformatics, Narosa Publishing House, New Delhi.
Rastogi, S.C., Mendiratta, N. & Rastogi, P. (2004). Bioinformatics: Concepts, Skills
and Applications, CBS Publishers.

Murthy,C.S.V. (2003). Bioinformatics, Himalaya Publishing House, Mumbai.

Supplementary reading:

1.

2.
3.

4.

5.

Singh G.B. (2015) Fundamentals of Bioinformatics and Computational Biology.
Springer International Publishing, Switzerland.

Mount, D.W. (2004). Bioinformatics sequence and Genome analysis, CBS Publishers.
Krane D.E. and Raymer M.L. (2003) Fundamental Concepts of Bioinformatics.
Benjamin Cummings, San Francisco, USA.

Krawetz S.A. and Womble D.D. (2003). Introduction to Bioinformatics. Humana Press
Inc., New Jersey.

Lesk A.M. (2002). Introduction to Bioinformatics. Oxford University Press Inc., New
York

Web References:

1.
2.
3.

4.

www.ncbi.nlm.nih.gov (NCBI resources)

www.pellegr (tree construction)
https://vlab.amrita.edu/?sub=3&brch=273&sim=1432&cnt=1  (Phylogenetic  tree
construction)
https://www.ck12.org/biology/phylogeny-and-cladistics/lesson/Cladistics-Advanced-
BIO-ADV (Phylogeny and Cladistics)
https://science.jrank.org/pages/5210/Phylogeny (Phylogeny and Cladistics)
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https://science.jrank.org/pages/5210/Phylogeny

Course Title : ANIMAL CELL CULTURE
(CORE: THEORY)
Course Code : UG-BIO-306

Semester VI
Credits 103
Marks 175

Total hours  : 45

Course Prerequisites: Courses - UG-BIO-206: Plant and Animal Physiology, UG-BIO-
VOC4: Basics of Plant and Animal Sciences, UG-BIO-207: Tools and techniques in
Biotechnology

Course Objective: This course is designed to introduce the students to the basic concepts of
Animal Cell Culture. The paper covers topics that explain animal cell culturing and methods
involved in basic culturing of animal cells with a few applications to life sciences.

Course Learning Outcomes:

Upon successful completion of the course, students will be able to:

CLO1: Comprehend the basic concepts of animal cell culture and the importance of various
requirements (equipment and media) for the same.

CLO2: Apply the importance of various cell culture techniques, growth cycle, cell
synchronization, primary and established cell lines for biotechnological applications.

CLO3: Analyse the various methods of cell characterization, cell separation, growth
assessment techniques and applications of animal cells in diagnostics and therapeutics.

CLO4: Develop practical skills in animal cell culture media preparation, basic cell culture and
subculture techniques and growth assessment methodology.

Module | (15 hours)

Introduction to animal cell culture - 2 hrs
Animal Cell Culture (Definition and Concepts in brief), History and Scope of Animal Cell
Culture

Requirements for animal cell culture - 4 hrs

Basic layout of an animal cell culture laboratory (washing room, media preparation &
sterilization room, inoculation and aseptic culture room); equipment; culture vessels for tissue
culture

Basics of an animal cell - 3 hrs
Structure and organization of animal cell; an overview of differentiation of cells in culture

Media in animal cell culturing - 6 hrs

Physicochemical properties of culture media (pH, CO2, O2 and temperature); growth media
(types, advantages and disadvantages of each type)- natural and artificial media; natural media
— clots, biological fluid, tissue extracts, complex natural media; artificial media — serum
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containing, serum-free media, protein- free media; basal salt solutions (BSS) — constituents
(vitamins, amino acids, trace elements, inorganic ions); uses and examples; serum as a complex
supplement; growth factors in promoting proliferation of cells — uses and examples (EGF, FGF,
PDGF)

Module 11 (15 hours)

Basic techniques in animal cell culture - 6 hrs

Techniques in mammalian cell culture — source of cells; dissection/isolation of cells;
mechanical and enzymatic disaggregation; types of cell cultures (explant cultures, histotypic
cultures, organ culture)

Cell line cultures - 6 hrs

Primary and established cell line cultures; characteristics & maintenance of established /
continuous cell lines; characteristics of normal and transformed cells (properties of transformed
cells)

Normal cell growth, phases of growth in culture and synchronization of cells - 3 hrs
Eukaryotic cell cycle and basics of cell synchronization; phases of cell growth (lag, log,
stationary, decline); population doubling level; morphology

Module 111 (15 hours)

Characterization and growth measurement of cultured cells — 7 hrs

Characterization — genetic and enzymatic methods (cytogenetics/karyotyping, isoenzymes and
immunological tests); growth measurement — direct method (particle counter, dye exclusion
test, cytotoxicity assay); growth measurement — indirect method (MTT assay)

Cell separation methods - 2 hrs
Physical method of cell separation — separation based on cell size; cell density; cell surface
charge; separation by flow cytometry

Applications of animal cell culture - 6 hrs

Stem cell culture (applications in Animal Cell Culture); artificial skin; artificial cartilage;
special secondary metabolites / products (insulin & growth hormone); other valuable products
obtained using animal cell cultures (emphasis on monoclonal and polyclonal antibodies)

Course Title : ANIMAL CELL CULTURE
(CORE: PRACTICAL)
Course Code : UG-BIO-306

Semester VI
Credits 101
Marks 125

Total hours : 30
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List of experiments

1.

CoNOR LN

Washing of glassware and culture wares, preparation of animal cell culture media,
sterilization

Introduction to use of instruments and sterile techniques in animal cell culture
Preparation of Basal Salt Solutions (D-PBS) and sterilization

Preparation of culture media for animal cell culture (DMEM) using BSS.

Preparation of serum from goat blood & filter sterilization for animal cell culture
Establishing a primary culture (from adult tissue)

Establishing a monolayer culture using warm trypsinization method

Establishing a monolayer culture using cold trypsinization method

Estimation of cell viability using trypan blue & calculations of seeding density for
animal cell cultures

10. Subculture of monolayer culture (of cell lines OR primary culture)

REFERENCES
Mandatory reading:

1.
2.
3.
4.
5. Shivangi, M. (2010). Animal Cell and Tissue Culture, Agrobios, India.

Freshney, R. I. (2015). Culture of animal cells: a manual of basic technique and
specialized applications. John Wiley & Sons.

Gangal, S. (2013). Principles and Practice of Animal Tissue Culture, 2nd edition,
Universities Press.

Clynes, M. (Ed.). (2012). Animal cell culture techniques. Springer Science & Business
Media.

Davis, J. (Ed.). (2011). Animal Cell Culture. Wiley-Blackwell.

Supplementary reading:

1.
2.

3.
4.
5

Dubey, R. C. (2014). Advanced biotechnology. S. Chand Publishing.

Singh, B.D (2013). Biotechnology, Expanding horizons, Kalyani Publishers, New
Delhi.

Das, H.K. (2012). Textbook of Biotechnology, Wiley India Pvt. Ltd.

Jogdand, S. N. (2009). Biopharmaceuticals. Himalaya publishing house.

Masters, J. (Ed.). (2000). Animal cell culture: a practical approach (Vol. 232). OUP

. Oxford.

Web references:

1.

2.

3.

Requirements and media for animal cell culture:
https://onlinelibrary.wiley.com/doi/full/10.1002/rmb2.12024
Techniques in animal cell culture:
https://link.springer.com/book/10.1007%2F978-3-319-10320-4
Media for animal cell culture:
https://link.springer.com/protocol/10.1007/978-1-62703-733-4_7
Characterisation of animal cells and growth measurement:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3931621/
Application of animal cell culture:
https://www.liebertpub.com/doi/abs/10.1089/ten. TEB.2014.0086
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Course Title : FOOD BIOTECHNOLOGY
(VOC: THEORY)
Course Code : UG-BIO-VOC3

Semester VI
Credits 103
Marks 175

Total hours  : 45

Course Prerequisites: Courses - UG-BI10-103: Basic microbiology, UG-BIO-304: Industrial
biotechnology

Course Objective: This course adds information about the role of microorganisms in many
food industries both in production and spoilage processes and to understand the importance of
the role of microorganisms in food industries in both beneficial and harmful ways.

Course Learning Outcomes:

Upon successful completion of the course, students will be able to:

CLOL1: Analyze the role of microorganisms in food spoilage and foodborne diseases

CLO2: Illustrate the principles of various food preservation techniques and the importance of
food quality assurance

CLO3: Evaluate food preservation methods, fermentation processes, and the implications of
genetically modified foods

CLO4: Perform microbiological assays in food and determine the quality of the milk by
different methods

Module | (15 hours)

History and development of food microbiology - 2 hrs
History of microorganisms in food; role and significance of microorganisms in foods

Factors influencing microbial growth in food - 4 hrs
Intrinsic and extrinsic factors responsible for food spoilage

Microorganisms involved in food spoilage - 2 hrs
Microorganisms involved in food spoilage: fruits vegetables, meat, eggs, bread

Food borne diseases - 4 hrs
Food poisoning: (bacterial toxin botulism and Staphylococcal toxin); fungal toxins: aflatoxin;
food borne infections: gastroenteritis and Salmonellosis

Microorganisms as source of food - 3 hrs
Nutritive value and use of: Mushrooms Ex: Spirulina
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Module 11 (15 hours)

Milk Microbiology - 6 hrs

Sources of contamination; different microorganisms implicated in spoilage; milk borne
diseases: listeriosis and scarlet fever; grading of milk by dye reduction test — MBRT and
resazurin

Detection of food spoilage - 6 hrs

Methods of detection of food spoilage in any 1 type of food (example milk); traditional
approaches in detection of spoilage (SCP, breeds smear, identification of specific; organisms
by using selective and differential media); new approaches (examples gene probes,
bioluminescence)

Food quality assurance - 3 hrs
Food safety: HACCP system to food protection; Good Manufacturing Practices (GMP); Codex
Alimentarius

Module 111 (15 hours)

Food preservation - 8 hrs

Preservation by drying: solar drying, mechanical drying, salting, smoking); preservation at
high temperature: concept of TDP and TDT ; pasteurization (LTHT, HTST, UHT processes);
efficiency of pasteurization — phosphatase test, canning, hurdle technology ; preservation at
low temperature: freezing preservation by use of additives: acids, salts, sugars, antibiotics,
ethylene oxide, antioxidants; preservation by radiation: UV, ionizing radiations, gamma and
cathode rays, microwave processing; other methods: hydrostatic pressure cooking, modified
atmosphere

Fermentation technology - 3 hrs
Fermented Food: process, microbiology involved and changes during fermentation of
fermented food: sauerkraut; milk products: yogurt

GM foods - 4 hrs
Pros and cons of GM foods Eg: Golden rice, FlavrSavr tomato and Bt Brinjal

Course Title : FOOD BIOTECHNOLOGY
(VOC: PRACTICAL)
Course Code : UG-BIO-VOC3

Semester VI
Credits 101
Marks 125

Total hours : 30
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List of experiments:

1. Plating of spoiled food on selective media

2. MIC of common food preservatives — (sugar/ salt)

3. MIC of chemical food preservatives — (sodium benzoate/ potassium meta-bisulphite)
Milk Microbiology

4. Standard plate count of milk sample

5. Grading of quality of milk using dye reduction test (MBDRT & Resazurin)

6. Pasteurisation of milk and preparation of curd

7. Determination of efficiency of pasteurisation of milk by phosphatase test

8. Determination of TDP and TDT

9. Factors affecting the growth of microorganisms in food (temperature, pH, oxygen, and
salt concentration)

REFERENCES
Mandatory reading:

1. Khan, F. A. (2020). Biotechnology Fundamentals Third Edition. CRC Press.

2. Frazier W.C & Westhoff D.C. (2015). Food Microbiology. 5 th edition. McGraw Hill
Education (India) Private Limited: New Delhi

3. Lee, B. H. (2014). Fundamentals of food biotechnology. John Wiley & Sons.

4. Das H.K. (2007). Textbook of Biotechnology, 3rd Edition, Wiley India (P) Ltd, New
Delhi.

5. Jay J.M., Loessner, M.J. & Golden D. A. (2005). Modern Food Microbiology, 7th

edition. United States: Springer science business media

Supplementary reading:

1.

2.
3.

4.

5.

Tiwari R.P., Hoondal G.S. &Tewari R. (2009). Laboratory Techniques in Microbiology
and Biotechnology, Abhishek Publications Chandigarh (India).

Satyanarayan U. (2009). Biotechnology, Books and Allied Pvt Ltd, Calcutta

Jogdand S. N. (2004). Medical Biotechnology, Himalaya publishing house Pvt. Ltd,
India.

Ray B. (2004). Fundamental food microbiology, 3rd edition. CRC press:
WashingtonD.C

Singh B.D. (2004). Biotechnology: Expanding horizons, Kalyani Publishers, New
Delhi.

Web References:

1.

wmn

https://elearning.icar.gov.in/DisplayUG_ECoursesContent.aspx?CourseCode=EbizIdlI
beDTjoGj6P6i7Y Q== (E-learning portal by Indian Council of Agricultural Research)
https://link.springer.com/journal/10068 (Journal of Food Science and Biotechnology)
https://www.britannica.com/topic/food-preservation (Food Preservation)
https://www.sciencedirect.com/topics/food-science/food-borne-disease (Food borne
diseases)

https://dairyprocessinghandbook.tetrapak.com/chapter/microbiology (Milk
Microbiology)
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New Syllabus
(To be implemented w.e.f. Acad. Year 2024 - 2025)

Course Title : PLANT AND ANIMAL PHYSIOLOGY
(CORE: THEORY)
Course Code : UG-BIO-206

Semester o AV4
Credits 103
Marks 175

Total hours : 45

Course Prerequisites: Courses - UG-BIO-101: Biomolecules; UG-BIO-201: Cell and
molecular biology

Course Objective: The main aim of this paper is to introduce the students to the physiology
of plant and animal systems with special emphasis on humans, thereby allowing them to
understand how plant and animal systems function.

Course learning outcomes:

Upon successful completion of the course, students will be able to:

CLO1: Analyze plant water relations, elucidate photosynthetic mechanisms, and explore
physiological processes governing flowering in angiosperms

CLO2: Evaluate the roles of plant hormones and secondary metabolites in growth regulation, and
analyze physiological adaptations in animals

CLO3: Examine different human physiological systems

CLO4: Investigate key physiological processes in plants and animals through experimental
techniques, microscopy, and analysis of biological samples

Module | (15 hours)

Plant — Water Relations -3 hrs
Absorption (passive and active); ascent of sap and transpiration

Photosynthesis & photorespiration - 8 hrs
Chloroplast pigments; photosystem | and II; electron flow through cyclic and non-cyclic;
photophosphorylation; CO2 fixation in C3 and C4 plants; CAM and glycolate pathways

Physiology of flowering in angiosperms - 4 hrs
Photoperiodism; vernalization and dormancy; molecular models of flowering: ABC model

Module 11 (15 hours)
Plant hormones and regulation of plant growth - 4 hrs

Hormonal; (auxin, cytokinin, gibberellins, ethylene and abscisic acid); regulation of plant
growth and development)
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Secondary metabolites in plant - 3 hrs
Classification of secondary metabolites and sources of: phenolics, porphyrins, terpenoids,
alkaloids

Phyiological adaptations in animals- 8 hrs

Regeneration in Planaria, Camouflage and color change in chameleons and cuttlefish;
Electroreception in electric fish and sharks; Ultrasound and echolocation in bats and dolphins;
multi-chambered stomachs to digest cellulose-rich diets in cows; Kidney function in desert-
dwelling rodents; Learning, memory and problem-solving in crows and primates.

Module 111 (15 hours)

Human Physiology

Digestive, muscular system and excretory system- 5 hrs

Overview of the digestive system and associated glands in mammals; overview of muscular
system; types of muscles, muscle movement; excretory system and associated functions

Nervous system, Respiration and circulation - 5 hrs
The nervous system and associated functions; The respiratory system — organs and their
function; the circulatory system — components and their function

Gametogenesis and reproductive physiology - 5 hrs
Spermatogenesis and oogenesis; mammalian reproductive physiology — male and female
reproductive system; an overview of developmental biology and regulatory mechanisms

Course Title : PLANT AND ANIMAL PHYSIOLOGY
(CORE: PRACTICAL)
Course Code : UG-BIO-206

Semester o AV/
Credits 101
Marks 125

Total hours : 30

List of experiments

Study of the physiology of plants using charts

Study of the rate of photorespiration in plants

Study of osmosis: endosmaosis and exosmosis in plants

Osmolarity of RBCs (Effect of different salt solutions of RBCs)

Isolation of Rhizobium from root nodules and Gram’s staining

Quialitative phytochemical analysis in medicinal plants

Analysis of the animal physiology systems in man using charts — the reproductive,
digestive, respiratory, circulatory, excretory, nervous and muscular systems.
Observation of permanent slides — Transverse section of mammalian gonads
9. Developmental stages in Frog (cleavage, blastula, gastrula)

NogakrwnpE
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10. Analysis of components of blood- RBCs and WBCs
11. Analysis of human blood pressure, pulse rate and oxygen saturation level

REFERENCES
Mandatory reading:

1.

2.

3.
4.

5.

Teiz, L., Zeiger, E., Mgller, M. M., & Murphy, A. (2015). Plant physiology and
development.

Pocock, G., Richards, C. D., & Richards, D. A. (2013). Human physiology. Oxford
University Press, USA.

Arora, M.P. (2011). Animal physiology, Himalaya publishing house.

Verma, S.K., Tyagi, A.K. & Agarwal, B.B.L. (2000). Animal Physiology, S. Chand
and Company

Hopkins, W.G. (1995). Introduction to Plant Physiology, John Wiley & Sons, Inc.,
New York, USA.

Supplementary reading:

1.
2.
3.

Pessarakli, M. (Ed.). (2024). Handbook of photosynthesis. CRC press.
Silverthorn, D. U. (2015). Human physiology. Jones & Bartlett Publishers.
Brandon, R. N. (2014). Adaptation and environment (\VVol. 1040). Princeton
University Press.

Seigler, D. S. (2012). Plant secondary metabolism. Springer Science & Business
Media.

Cossins, A. (2012). Temperature biology of animals. Springer Science & Business
Media.

Web References:

1.

https://education.nationalgeographic.org/resource/photosynthesis/#:.~:text=Plants%20
are%20autotrophs%2C%20which%20means, fuel%20the%20next%20trophic%20leve
Is. (Photosynthesis)

https://www.sciencedirect.com/topics/agricultural-and-biological-
sciences/photoperiodism (Photoperiodism)
https://www.britannica.com/story/how-do-chameleons-change-
colour#:~:text=Chameleons%20change%?20colour%20by%20dispersing,is%20dispers
ed%20throughout%20the%20cells. (How Chameleon changes colour)
https://www.ijraset.com/best-journal/comparative-analysis-of-intelligence-and-
problem-solving-in-corvids-and-
primates#:~:text=Corvids%20also%20exhibit%20impressive%20cognitive,t0%20use
%20spatial%20memory%20effectively. (Learning and problem solving in crows)
https://www.britannica.com/browse/Anatomy-Physiology (Human Physiology)
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https://education.nationalgeographic.org/resource/photosynthesis/#:~:text=Plants%20are%20autotrophs%2C%20which%20means,fuel%20the%20next%20trophic%20levels
https://education.nationalgeographic.org/resource/photosynthesis/#:~:text=Plants%20are%20autotrophs%2C%20which%20means,fuel%20the%20next%20trophic%20levels
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/photoperiodism
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/photoperiodism
https://www.britannica.com/story/how-do-chameleons-change-colour#:~:text=Chameleons%20change%20colour%20by%20dispersing,is%20dispersed%20throughout%20the%20cells
https://www.britannica.com/story/how-do-chameleons-change-colour#:~:text=Chameleons%20change%20colour%20by%20dispersing,is%20dispersed%20throughout%20the%20cells
https://www.britannica.com/story/how-do-chameleons-change-colour#:~:text=Chameleons%20change%20colour%20by%20dispersing,is%20dispersed%20throughout%20the%20cells
https://www.ijraset.com/best-journal/comparative-analysis-of-intelligence-and-problem-solving-in-corvids-and-primates#:~:text=Corvids%20also%20exhibit%20impressive%20cognitive,to%20use%20spatial%20memory%20effectively
https://www.ijraset.com/best-journal/comparative-analysis-of-intelligence-and-problem-solving-in-corvids-and-primates#:~:text=Corvids%20also%20exhibit%20impressive%20cognitive,to%20use%20spatial%20memory%20effectively
https://www.ijraset.com/best-journal/comparative-analysis-of-intelligence-and-problem-solving-in-corvids-and-primates#:~:text=Corvids%20also%20exhibit%20impressive%20cognitive,to%20use%20spatial%20memory%20effectively
https://www.ijraset.com/best-journal/comparative-analysis-of-intelligence-and-problem-solving-in-corvids-and-primates#:~:text=Corvids%20also%20exhibit%20impressive%20cognitive,to%20use%20spatial%20memory%20effectively
https://www.britannica.com/browse/Anatomy-Physiology

New Syllabus
(To be implemented w.e.f. Acad. Year 2024 - 2025)

Course Title : BASICS OF PLANT AND ANIMAL SCEINCES
(VOC: THEORY)
Course Code : UG-BIO-VOC4

Semester o AV4
Credits 103
Marks 175

Total hours  : 45
Course Prerequisites: Courses - UG-BIO-101: Biomolecules

Course Obijective: This course will provide students with an insight into the Plant and Animal
Kingdoms and classification into different phyla. They will understand the variety of habitats
that support the growth and reproduction of different plants and animals and will also looks
into the general characteristics and adaptations exhibited by these organisms.

Course learning outcomes:

Upon successful completion of the course, students will be able to:

CLOL1.: Classify major plant groups and analyze morphology and anatomy of angiosperms
CLO2: Distinguish the habitat and characteristics of non-chordate and chordates

CLO3: Evaluate the salient features and economic importance of non-chordate and chordates
CLO4: Develop practical skills in analysis of selected plant structures and non-chordate
specimens

Module | (15 hours)

Introduction - 1 hr
Introduction to the plant and animal kingdom; introduction to classification systems

Plant Kingdom - 7 hrs
Study of the general characteristics of Algae, Fungi, Lichens, Bryophytes, Pteridophytes,
Gymnosperms

Morphology and Anatomy in Angiosperms - 7 hrs

Vegetative morphology of roots; stem and leaf reproductive morphology of flower;
inflorescence, fruits; comparative anatomy of roots, stem and leaves in monocots and dicots;
secondary growth in angiosperms

Module 11 (15 hours)
Animal Kingdom - Non chordates - 10 hrs

Study of habitat and general characteristics of Protozoa, Porifera, Cnidaria, Platyhelminthes
Aschelminthes, Annelida, Arthropoda, Mollusca, Echinodermata
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Animal Kingdom-Chordates - 5 hrs
Study of habitat and general characteristics of: superclass Pisces; class Amphibia; class
Reptilia; class Aves; class Mammalia

Module 111 (15 hours)

Salient features of non-chordates - 8 hrs

Study of salient features of non-chordates: disease-causing Protozoa, Platyhelminthes and
nematodes (Aschelminthes); circulation in Porifera -water vascular system in Echinoderms;
Excretion in Aschelminthes and Annelida; torsion in Gastropods (Mollusca); metamorphosis
in insects and economic importance (Arthropoda); corals and coral reefs (Cnidaria)

Salient features of Chordates - 7 hrs
Study of salient features of chordates: economic importance of fishes; parental care in
amphibians; venomous and non-venomous reptiles; migration in birds; dentition in mammals

Course Title : BASICS OF PLANT AND ANIMAL SCEINCES
(VOC: PRACTICAL)
Course Code : UG-BIO-VOC4

Semester o AV4
Credits 101
Marks 125

Total hours : 30

List of experiments

1. Study of algal types through temporary mounting: (Chlorella and Anabaena)
2. Microscopy study of thallus structures in Riccia and Cycas
3. Preparation of mycorrhizal slides by trypan blue method
4. T.S of monocot and dicot root
5. T.S of monocot and dicot stem
6. T.S of monocot and dicot leaf
7. Observation of permanent slides: Anther, ovules, embryo sac, embryo
8. Study of specimens with reference to habit, habitat, characteristic features: two
examples from each Invertebrate major phylum.
REFERENCES

Mandatory reading:
1. Pandey, S.N., Misra, S.P. & P S Trivedi. (2016). A Textbook of Botany, Volume II,
Vikas Publishing House Pvt. Ltd
2. Pandey, S.N., Misra, S.P. & P S Trivedi. (2015). A Textbook of Botany, Volume I,
Vikas Publishing House Pvt. Ltd.
3. Jordan, E.L. & Verma, P.S. (2006). Chordate Zoology, New Edition, S. Chand & Co.
Pvt. Ltd. New Delhi.
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4.

5.

Jordan, E.L. & Verma,P.S. (2000). Invertebrate Zoology, S. Chand & Co. Pvt. Ltd. New
Delhi.
Barnes, R.D. (2000). Invertebrate Zoology, Hall Saunders International Editions.

Supplementary reading:

1.
2. Singh, G. (2019). Plant systematics: an integrated approach. CRC Press.

3. Pandey, B. N., & Mathur, V. (2018). Biology of chordates. PHI Learning Pvt. Ltd.

4.

5. Shukla, V., Upreti, D. K., & Bajpai, R. (2014). Lichens to biomonitor the environment

Mallick, P., & Chatterjee, S. (2024). Textbook of Algae. Techsar Pvt. Ltd..

Mandal, F. B. (2017). Biology of Non-chordates. PHI Learning Pvt. Ltd.

(pp. 97-170). New Delhi, India: Springer India.

Web References:

1.
2.
3.

4.

https://www.journals.elsevier.com/algal-research (Algae)
https://academic.oup.com/mbe/article/23/3/541/1110188 (Chordates)
https://www.sciencedirect.com/science/article/pii/S0960982211008311
(Metamorphosis)
https://www.sciencedirect.com/topics/agricultural-and-biological-
sciences/echinodermata (Echinodermata)
https://www.britannica.com/animal/arthropod (Arthropods)
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Annexure B

Summary of the changes incorporated in syllabus

Semester Course EXisting Changes suggested Reason
I UG-BIO-201: All the 3 modules | Module 1: Includes | Refining  the
Cell and | were  exclusively | core concepts of cell | existing
Molecular based on Molecular | biology molecular
biology biology concepts Module 2: Core | biology  core
concepts of molecular | course to

biology such as DNA

replication and
transcription are
retained.

Module 3: Contains an
amalgamation of core
concepts of cell biology

(cell signaling) and
molecular biology
(translation and
regulation of gene

expression)

incorporate the
significant cell
biology

component  to
create a strong
foundation in

the core
concepts of
‘Cell and
molecular
biology’.
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Revised Syllabus
(To be implemented w.e.f. Acad. Year 2025 - 2026)

Course Title : CELL AND MOLECULAR BIOLOGY
(CORE: THEORY)
Course Code : UG-BIO-201

Semester 1
Credits 103
Marks 175

Total hours  : 45
Course Prerequisites: Courses - UG-BIO-101: Biomolecules; UG-BIO-103: Basic Microbiology

Course Objective: The course will give a detailed description of the cell organisation, division
and segregation of genetic material, with specific focus on the understanding at molecular level
i.e. of gene replication, transcription and translation. The course also gives a basic
understanding of cell signalling and gene regulation.

Course learning outcomes:

Upon successful completion of the course, students will be able to:

CLO 1: Comprehend Prokaryotic and eukaryotic cell organisation, and types of cell division
and cycle

CLO 2: Understand the processes of DNA replication and Transcription

CLO 3: QOutline the genetic code for gene expression and regulation and basics of cell
signalling

CLO 4: Demonstrate basic experiments to understand cell and molecular biology of
prokaryotic and eukaryotic cells.

Module | (15 hours)

Overview of the cell -10 hrs

Cell theory; ultrastructure of prokaryotic and eukaryotic cell: Cell wall & Plasma membrane
Cilia and Flagella; Endoplasmic reticulum; Golgi apparatus; lysosomes; Microbodies;
Mitochondria; Ribosomes; Centrioles and basal bodies; Nucleus; Chloroplasts and
Peroxisomes.; cell matrix proteins; components of extracellular matrix.

Cell division and cell cycle - 5 hrs

Overview of the cell cycle; prokaryotic & eukaryotic cell cycle; events of mitotic & meiotic
phases, cytokinesis

Module 11 (15 hours)
DNA replication - 7 hrs

Watson and cricks model of DNA, the basic requirements of DNA replication: template, DNA
polymerases: structure and function, ancillary proteins associated with replication; mechanism
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of replication in prokaryotes: initiation, elongation and termination; mechanism of DNA
replication in eukaryotes; replication of circular DNA (rolling circle model).

Transcription - 8 hrs

Mechanism of prokaryotic transcription - transcription factors and machinery; formation of
initiation complex; RNA polymerase enzyme; initiation, elongation and termination;
Mechanism of Transcription in eukaryotes - eukaryotic RNA polymerases, transcription
factors, promoters, enhancers, mechanism of transcription; RNA processing: capping, splicing,
polyadenylation.

Module 111 (15 hours)

Translation - 9 hrs

genetic code; mechanism of protein synthesis in prokaryotes - initiation, elongation and
termination; mechanism of protein synthesis in eukaryotes- activation of amino acids,
initiation, elongation and termination; post-translational modifications- phosphorylation,
acylation, glycosylation & disulphide linkage.

Regulation of Gene expression - 3 hrs
Lactose operon; Tryptophan operon

Cell signalling - 3 hrs
Overview of cell signalling: Types and Stages.

Course Title : CELL AND MOLECULAR BIOLOGY
(CORE: PRACTICAL)
Course Code : UG-BIO-201

Semester S
Credits 101
Marks 125

Total hours : 30

List of experiments
1. Examination of prokaryotic cell, eukaryotic cell and cell organelles using
Photomicrographs
2. ldentification of different stages of mitosis and meiosis in onion root tip

3. Identification of different stages of meiosis in onion flower buds

4. Prokaryotic cell harvesting & lysis using osmotic (salt) and Chemical (detergent)
methods

5. Isolation of genomic DNA from prokaryotes (E. coli culture)

6. Isolation of genomic DNA from eukaryotes (liver tissue/yeast)

7. Isolation of genomic RNA (Plant Tissue)

8. Agarose gel electrophoresis

9. Purity of DNA by spectrophotometric method
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REFERENCES:
Mandatory reading:

1.
2.
3.

4.
5

Cooper, G.M. and Hausman, R.E. (2009). The Cell: A Molecular Approach. 5thedition.
ASM Press & Sunderland, Washington, D.C

Karp, G. & Harris, D. (2008) Cell and Molecular Biology — Concepts and Experiments,
John Wiley & Sons Inc, New York.

Watson, J.D., Hopkins, N.H. et al., (2008). Molecular Biology of the gene, Garland
Publishing (Taylor and Francis Group), New York & London.

Alberts, B. (2002). Molecular Biology of the Cell. United Kingdom: Garland Science.
Robertis, E.D.P. &Robertis, E.M.F. (1998). Cell Biology and Molecular Biology, 8th
edition, Sauder College.

Supplementary reading:

1.

2.

3.

4.

5.

Nelson, D.L. & Cox, M.M. (2000). Lehninger’s Principles of Biochemistry (3
Edition), Worth Publishers, New York, USA.

Morange, M. (2000). A History of Molecular Biology. United Kingdom: Harvard
University Press.

Cooper GM. (2000). The Cell: A Molecular Approach. 2nd edition.Sunderland (MA):
Sinauer Associates

Alberts B, Bray D, Johnson A et al. (1997) Essential Cell Biology. London: Garland
Publishing.

Watson JD, Crick FHC . Molecular structure of nucleic acids. A structure for
deoxyribose nucleic acid. Nature. (1953);171:737-738.

Web References:

https://www.ncbi.nlm.nih.gov/books/NBK9851/ (Cell - Cell Interaction)
https://www.khanacademy.org/test-prep/mcat/cells/eukaryotic-cells/a/organelles-
article (Cell Organelles and Structures)
https://www.ncbi.nlm.nih.gov/books/NBK26850/ (Replication)
https://www.ncbi.nlm.nih.gov/books/NBK26887/ (Transcription)
https://www.ncbi.nlm.nih.gov/books/NBK26829/ (Translation)
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