Part A :Introduction

Program- Certificate Course Class: B.Sc. Year : Ist | Session : 2025-2026

Subject : Biotechnology

1 | Course Code -

2 | Course Title Cell and Molecular Biology
3 | Course Type Core Course-1
4 | Pre-requisite To study this course, a student must have had the subject

Z . th 2 "
(If any) Biology in 12" class/Certificate course/Diploma

5 | Course Learning | Course Objective:-The Main Objective of the course will be to build the
outcomes (CLQ) | basic foundation for studying Biotechnology. The Demand For Trained
workforce in Biotechnology is ever growing in Fundamental Research and
Industry Sector. Academic and Research Sectors also Require
Interdisciplinary trained manpower to foster the Biotechnology
Revolution. The restructured syllabus combines basic principles of
Physical, Chemical and Biological sciences in light of advancements in
technology. The curriculum aims to impart basic knowledge with
emphasis on its applications to make the students ready for industries and
research work in concerned field.

Learning Outcome :-At the end of the paper, a student should be able to

1. Understand basics of cell biology.

2. Understand the importance of having water as a solvent system in
cells

3. Students can also go in for medical Laboratory Technique
Courses, opening opportunities in hospitals and pathological
laboratories.

4. Students will be able to explain role of different protein/ enzymes
involved in cell signalling.

5. They will be able to understand mechanism of genetic damage
caused by mutation and role of various repair system in
neglecting the effect of these mutation.

6. Students will be able to explain mechanism of DNA replication,
transcription, translation and other related processes

7. Basic knowledge of Biotechnology will also be useful in nutrition
and Dietetics.

6 Credit Value 4
7 Total Marks Max. Marks: 30+70 Min. Passing Marks : 35
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Part B : Content of the Course

Total numbers of Lectures (in hours per week) : 2 hours per week

Total Lectures : 60 hours

Unit

Topics

Number of
Lectures

Cell as a Basic Unit of Living Systems :

Historical background of the Cell Life : Indian Philosophy and
western studies. History of Cell Biology, Cell Structure, Cell Theory,
Ultrastructure Structure of Prokaryotic Cell, Bacterial Cell Organelles
( Flagella, Pili, Cell wall, Cytoplasmic membrane, Nuclear region,
Ribosomes, Vacuoles, Metachromatic granules, Spores and Cysts,
Microtubules, Microfilaments,,Centriole) Gram's Positive and Gram's
Negative Cells.Difference between Prokaryotic and Eukaryotic cells.

Activity-
1. Model making of different types of cells.

ii.  Slide observation of different types of cells organelles.
iii.  Flow diagrams of cell division.

12

II

Cell Organelles and Cell Cycle :

Ultrastructure of Eukaryotic cell, (Plant and Animal cells). Cell
Organelles of Eukaryotic cell — Cell membrane, Mitochondria,
Chloroplast, Endoplasmic reticulum, Golgi bodies, Lysosomes,
Peroxisomes, Nucleus and Nucleic Acids.

Models of Cell Membrane, Active and Passive Transport across the
membrane, Cell cycle and Cell division, Apoptosis or Cell death

Activity-

. Discussion on transport through cell membrane.
ii.  Flow chart of cell death.

12

|11

Genome organization:

Anatomy of gene, gene structure of prokaryotes and eukaryotes. Flow of
genetic information.

Cell signalling: Hormones and their receptors, second messengers,
signalling through G protein coupled receptors

Cancer: Oncogenes, Tumor suppressor genes, Cancer and the cell cycle;
Apoptosis, Necrosis.

Activity-

i.  Quiz on genome and gene structure.
ii. Benign seminar on cancer survey.

12

v

Replication: Prokaryotic and Eukaryotic replication: models for
replication, Unit of replication, replication initiation, elongation and
termination, replication inhibitors

12
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DNA repair: Direct reversal, Excision repair -nucleotide and base
excision, Mismatch repair Trans lesion DNA synthesis, Recombination
repair, SOS Response

DNA recombination: Models for recombination, Enzymes and proteins
involved in recombination, Site-specific recombination.

Activity-
1. Comparative analyze of replication of Prokaryotics and
Eukaryotics.
ii. Group discussion on DNA repair.

Transcription: Prokaryotic and Eukaryotic transcription: RNA
polymerases, General and specific transcription factors, Promoters,
insulator, repressor, enhancer.

Translation: Prokaryotic and eukaryotic translation: Translation
machinery, initiation, elongation and termination factors, translational
inhibitors.

Regulation of translation.

Activity-
i Project on prokaryotic transcription or Project on regulation
of translation.
ii. Video link from soft skill on transcription and translation
process.

12

Note: One activity from every Unit is must for students.

Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings :

NS A W NS

9.
10. Molecular Cell Biology -H. Lodish, et.al., W H Freeman & Co (Sd), 2016, 8" edition
11. Molecular Biology of Cell-B. Alberts and A, Johnson, Garland Sciences, 2014

FHITAHT SATAS — L.HATT FHT 97T — e warer, samrey
FITerT foasTe ue seaifordy — ft.5%. ear, Tt wafewmam, 3
FITRT ST, sraiforhT ST omt <ty 1. . ad

Cell and Molecular Biology — P.K. Gupta

Cell Biology - P.S. Verma and Agrawal

Cell and Molecular Biology — De Roberties

Cell Biology -G. Karp, Wiley, 2013, 7" edition
Molecular Biotechnology, Channarayappa.
Lewin's Gene XII -J. E. Kerb's, Jones and Barlett.

12. Biotechnology-B.D. Singh
13. Books published by M.P. Hindi Granth Academy, Bhopal
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Suggested equivalent online courses :

https://pubs.acs.org/loi/bichaw (for Biochemistry),

https://pubs.acs.org/loi/bipret, https://guides.lib.uh.edu/biotech (for biotechnology)

http://www.freebookcentre.net/Biology/BioTechnology-Books.html e books on biotechnology
https://www.phindia.com/Books/ShoweBooks/MTExNA/Biotechnologye books on biotechnology

https://bookauthority.org/books/best-biotechnology-ebooks e books on biotechnology

http//www.mphindigranthacademy.org

Part D : Assessment and Evaluation (Theory)

Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30
University Exam (UE) : 70
Time : 02.00 Hours
Internal Assessment : Class Test 15
Continuous Comprehensive Assignment/Presentation 15
Evaluation (CCE)
Total 30
Section (A) : Three Very Short 03x03=09
External Assessment : Questions (50 Words Each)
University Exam Section (B) : Four Short 04 x 09 = 36
Questions (200 Words Each)
Section (C) : Two Long 02 x12.5=25
Questions (500 Words Each)
Total 70
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Part A :Introduction

Program Certificate Course Class: B.Sc. Year : Ist Session : 2025-2026

Subject : Biotechnology

1 | Course Code

2 | Course Title

Lab Work for Cell and Molecular Biology

3 | Course Type

Core Course

4 | Pre-requisite

To study this course, a student must have had the subject Biology
in 12" class/Certificate course/Diploma

(If any)
5 | Course Learning | Course Objective:-The Main Objective of the course will be to build the
outcomes (CLO) basic foundation for studying Biotechnology. The Demand For Trained

workforce in Biotechnology is ever growing in Fundamental Research and
Industry Sector. Academic and Research Sectors also Require
Interdisciplinary trained manpower to foster the Biotechnology Revolution.
The restructured syllabus combines basic principles of Physical, Chemical
and Biological sciences in light of advancements in technology. The
curriculum aims to impart basic knowledge with emphasis on its applications
to make the students ready for industries and research work in concerned
field.

Learning Outcome :-At the end of the paper, a student should be able to :

1. The students can carry out basic research in Biotechnology, which
in turn can be of great help in medical and diagnostic fields.

2. Students can also go in for medical Laboratory Technique Courses,
opening opportunities in hospitals and pathological laboratories.

3. Basic knowledge of Biotechnology will also be useful in nutrition
and Dietetics.

6 Credit Value

2

7 Total Marks

Max. Marks: 30+70 Min. Passing Marks : 35
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Part B : Content of the Practical Course

Total numbers of Lectures (in hours per week) : 2 hours per week
Total Lectures : 60 hours

List of Experiments/Exercise/Practicals:

To study the plant cell structure using various plant materials.

To study microbial cell by Minochrome staining and Gram staining.
To Prepare and study the different stages of Mitosis and Meiosis.
Prepare slide for study of stomata.

Isolation of genomic DNA.

Plasmid DNA isolation.

Visualization of DNA using EtBr

Electrophoresis of DNA-linear, circular and super coiled plasmid.
. Isolation of DNA from Tissue/Blood/Microorganism

10. Plasmid restriction map.

11. Quantification of DNA using UV spectrophotometer

12. Effect of UV on microbial/plant cell.

WO AW~

Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings :

1. Laboratory manual of Biotechnology by P.N. Swamy, Rastogi Publication, Merrut.

2. Manual of Experiment in Biotechnology by Leera Lakhaw, Sheeba Khan, Kailash
Pustak Sadan Bhopal.

3. Biotechnology —A lab project in molecular biology by Thiel, Bissen, Lyone. TATA Mc

Grow Hill.

Molecular Biology Principles and practices by Siwach and Singh.

Books published by M.P. Hindi Granth Academy, Bhopal.

B o
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Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination:-

Max. Marks; -+ =100

Internal Assessment

Class Interaction

Max. Marks--

Quiz

Seminar

Assignments  (Charts, Rural Service, Technology
Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks- _ |[A00

Major experiment 15
Minor Experiment-1 S+10
Minor Experiment-2 S+ 10
Spotting 15
Viva-Voce 10 +10
Practical Record 164 10
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Part B : Content of the Practical Course

Total numbers of Lectures (in hours per week) : 2 hours per week
Total Lectures : 60 hours

List of Experiments/Exercise/Practicals:

Estimate the pH Value of different fruit jueses.
Preparation of biological buffers.

Qualitative estimation of Carbohydrates.

Protein estimation by Lowry’s method.

Quantitative estimation of Fatty acids.

Estimation of saponication value of lipids.

Separation of plant pigments by paper chromatography.
Separation of amino acids by TLC.

00 =iy W S0

Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings :

1. S TEEAF-ATAT Ud Flgal —7. 3. 0619
7 @ - =, fAem ghw, 7w v Softaf s

Textbook of Biochemistry — S.P. Singh

Experimental Biochemistry- Beedu Rao and Vijay Deshpandey.
Biochemistry a Lab Manual- Farrel and Taylor

Introductory practical Biochemistry- Sawhemy and Singh

Laboratory Manual and Practical Biochemistry- T. N. Pattabirarman.- All India Publishers &
Distribution.

R

8. Lab Manual for Biochemistry-Shivnenja Shankar —Jaypee Publication.

Suggested equivalent online courses :
https://pubs.acs.org/loi/bichaw (for Biochemistry),

https://pubs.acs.org/loi/bipret, https://guides.lib.uh.edu/biotech (for biotechnology)
http://www.freebookcentre.net/Biology/BioTechnology-Books.html e books on biotechnology
https://www.phindia.com/Books/ShoweBooks/MTExNA/Biotechnologye books on biotechnology
https://bookauthority.org/books/best-biotechnology-ebooks e books on biotechnology
http//www.mphindigranthacademy.org

N
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Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination:-

Max. Marks; .~ - .

=100

Internal Assessment

Class Interaction

Max. Marks-.

=t

Quiz

g

Seminar

Assignments  (Charts, Rural Service, Technology
Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-. 400

Major experiment 15
Minor Experiment-1 S+10
Minor Experiment-2 <+ 10
Spotting 15
Viva-Voce 40+10
Practical Record {0 +10
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