Part A - Introduction

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

Subject: Biochemistry

1 Course code
2 Course title Cell Biology
3 Course type (Core
Course/Elective/Generic Core Course (Major 02)
Elective/Vocational/.....)
4 Pre-requisite (if any) To study this course, a student must have had the subject
Biology in class 12",
5 Course Learning Outcomes On successful completion of this paper, students will be able to:
(CLO) e Learn about cell structure and cell theory.
e Gain knowledge about the structure and function of
various cell organelles.
e Students will acquire insight into cell division and cell
death mechanisms.
6 Credit Value Theory- 4
7 Total Marks Max. Marks: 30+70 Min. Passing Marks: 35

Part B — Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week): 4 Hrs/week
L-T-P: Total no. of Hrs- 60 Hrs

Unit

Topic

No. of Lectures

1

Race of Rbhus in context of cell biology, Journey of Rbhu cell from life to death
INTRODUCTION TO CELL:
Cell theory, Prokaryotic and Eukaryotic cells: Difference between Plant cell and
animal cell structure.
Structure and composition of plant and bacterial cell wall.
Other cellular forms: Mycoplasma, virus, viroid, prion.
Activity:
1. Model of eukaryotic cell
2. Comparative chart of plant and animal cells.

Keywords: Plant cell, animal cell, cell wall, mycoplasma, virus.

12

CELL MEMBRANE AND TRANSPORT MECHANISM:

Models of plasma membrane, Fluid Mosaic Model of membrane structure. Cell
membrane proteins and carbohydrates, their properties and role, fluidity of plasma
membrane,

Transport across membranes: Osmosis, diffusion, active (Primary and Secondary)
and passive transport.

Activity:
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1. Experiment to demonstrate osmosis and diffusion
2. Quiz through Kahoot.
Keyword: Fluidity, diffusion, osmosis, active transport, passive transport

CELL ORGANELLES-I:

Endoplasmic reticulum - types, ultrastructure and functions.
Protein sorting and signal hypothesis.
Golgi apparatus- ultrastructure and functions.
Different types of vesicular transport.
Lysosomes- structure and functions.
Ribosomes — types, structure and functions.
Activity:
1. Poster showing functions of endoplasmic reticulum
2. Group discussion regarding importance of various organelles.
Keywords: Endoplasmic reticulum, protein sorting, golgi apparatus, vesicular
transport, lysosomes, ribosomes.

14

CELL ORGANELLES- II:

Mitochondria - ultrastructure and function.
Cytoskeleton - Microtubules (especially cilia and flagella), microfilaments,
intermediate filaments and their functions.
Nucleus — structure (nuclear membranes, nucleoplasm and nucleolus)
Activity:

1. Questionnaire on importance of Nucleus

2. PowerPoint presentation showing organization of cytoskeleton.
Keywords: Mitochondria, microtubules, microfilament, intermediate filaments,
nucleus.

10

CELL CYCLE:

Chromosome- Structure of eukaryotic chromosomes.
The cell cycle - phases of cell cycle.
Meiotic and mitotic cell divisions,
Cell- cell communications, cell recognition, cell adhesion and cell functions.
Apoptosis and necrosis.
Activity:
1. Seminar on Phases of cell cycle
2. Flow chart on various modes of cell to cell communications.
Keyword: Chromosome, meiosis, mitosis, cell-cell communications, cell
recognition, cell adhesion, necrosis.
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Part C — Learning Resources

Text Books, Reference Books, Other resources

Suggested Reading:
1. Gupta P.K., “Cell and Molecular Biology”, Rastogi Publications, 2008.

2. Verma P.S., Agarval V.K., “Cytology”, S. Chand Publications.

3. Arumugam N., “Cell Biology” Saras Publications.

4. Powar C.B., “Cell Biology”, Himalaya Publishing House, Bombay.

5. De Robertis et.al “Cell Biology”, W.B. Saunders, Philadelphia.

6. Trivedi C P. Vedic Cell Biology with Life Energy & Rebirth Publisher. Parimal Publication Pvt. Ltd.

ISBN 9788171102976

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100 marks
Continuous Comprehensive Evaluation (CCE) : 30 marks
University Exam (UE) . 70 marks
Internal Assessment: Class Test 15
Continuous Comprehensive Evaluation Assignment/Presentation 15
(CCE): 30 Total 30
Sect1on' (A) : Four Very Short 04 % 02 = 08
Questions (50 Words Each)
External Assessment: Section (B) : Four short Questions 04 x 08 = 32
University Exam Section: 70 (200 Words Each)
Time: 03:00 H i : i
ime ours Section (C) : Two Long Questions 02 % 15 = 30
(500 Words Each)
Total 70

Any remarks/ suggestions:




Part A - Introduction

Program: Class: B.Sc. Year: First Session: 2025-2026
Certificate
Subject: Biochemistry
1 Course code
2 | Course title Techniques in Cell Biology
3 | Course type (Core Core Course
Course/Elective/Generic
Elective/Vocational/.....)
4 | Pre-requisite (if any) To study this course, a student must have had the subject Biology in
class 121
5 | Course Learning On successful completion of this paper, students will be able to:
Outcomes (CLO) ¢ Understand the cell structure and organelles.
e Acquire insight into cell division.
¢ Gain knowledge about various stages of meiosis and mitosis.
6 | Credit Value Practical- 2
7 | Total Marks Max. Marks (100): | Min. Passing Marks: 35

Part B — Content of the course

Total No. of Lectures-Tutorials-Practical (In hours per week): 4 Hrs/ week
L-T-P: Total no. of Hrs- 60 Hrs

S.No List of experiments No. of Lectures
1. | Preparation of temporary and permanent slides. 60 Hrs
2. | To study different stages of mitosis in onion root tip.
3. | To study different stages of meiosis in onion flower buds.
4. | Study of cell organelles by using electron micrographs.
5. | Observation of permanent slides — Bacterial cell, plant cell, animal cell,
cardiac muscle, sperm cell, nerve cell, stages of mitosis and meiosis.
6. | Preparation of permanent slide of barr body using cheek cells.

Keywords: mitosis, meiosis, Bacterial cell, barr body
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Part C — Learning Resources

Text Books, Reference Books, Other resources

Suggested Reading:

1. Mathur J. P., “Methods in Cell Biology”, Volume 57, and David Barnes, 1998.

2. Edward, G. “Manual of laboratory experiments in Cell Biology™.
3. Gupta R., Makhija S., Toteja R., “Cell Biology: Practical Manual” Prestige Publishers, 2018.
4

. Trigunayat M.M. , Trigunayat Kritika, “A Manual of Practical Zoology: Biodiversity, Cell Biology,

Genetics and Developmental Biology™ Scientific Publishers, 2019.

9]

Sahu A. C., “Essentials of Biomolecules and Cell Biology with Practical” Kalyani Publishers.

6. Reddy Narsimha, SaiduluChilmula, “Comprehensive Practical manual of Cell Biology Genetics and
Ecology”, Ishika Publishers, 2018.
7. Books published by M.P. Hindi Granth Academy, Bhopal

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Total (100) = Internal Assessment (30) + External Assessment (70)

Internal Assessment Marks External Assessment Marks
Class Interaction / Quiz 10 Viva Voce on Practical 10
Attendance 05 Practical Record File 10
Assignments (Chart/ Model 15 Table work/ Experiments 50
Seminar/ Rural Service/ Technology
Dissemination/ Report of
Excursion/Lab
Visits/Survey/Industrial visit)
Total 30 70

Any remarks/ suggestions:
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