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F.Y.B.Sc.
Course Title: Molecular Cell Biology
Course Code: USLSC4502CR1
Credits: Theory (3) =45 hrs
No | Course Objectives
The course aims to:
1 | Present the structure and basic components of eukaryotic cells, with respect to
membranes and organelles.
2 | Provide a comprehensive view of the transport mechanisms employed by cells for
. solute transport.
3 | Introduce the students to the role of cytoskeletal elements and cell junctions in
cellular processes.
4 | Highlight the interactions and interdependence of cell organelles in cellular
processes.
5 | Familiarize the students to the molecular basis of cell cycle and cell death.
C | Course Outcomes Bloom’s Taxonomy
O | On completing the course, the learner will be able to: Level (BT level)
1| Describe the structure and composition of cellular Remembering
components and organelles.
2 | Discuss cellular mechanisms such as solute transport, cell Understanding
. division, cell cycle, cell death, protein trafficking
3 | Predict how structural or functional anomalies in cellular Applying
components can lead to dysfunctions or disorders in an
organism
4 | Analyze the function of various organelles, cytoskeletal Analyzing
elements, and cell junctions in cellular processes such as
protein trafficking, cell adhesion, migration, division, solute
transport
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UNIT

Lectures

I

Cell Membranes - Composition, Transport and Junctions

15

A

Cell as a unit of life: Prokaryotes, Eukaryotes
(plant/yeast/animal cell

B

Cell Membrane:

1. Membrane Functions in a cell

Membrane Models: Historical overview

Fluid Mosaic Model (mention of freeze fracture technique)

Chemical composition of membranes: Membrane lipids,

Membrane Carbohydrates, Membrane proteins

5. Functional diversity of membrane proteins: ion channels,
transporters, receptors (eg; insulin receptor with link to
diabetes), concept of signal transduction .

6. Membrane fluidity and its regulation

B

Membrane Transport:

1. Passive Transport: Simple diffusion, Facilitated diffusion
(Carrier proteins, Channels), Osmosis (one example of each
type of transport)

2. Active Transport: Uniport, Symport, Antiport, Primary and
Secondary active transport

3. Bulk transport: endocytosis and exocytosis

4. Membrane transport associated disease: Cystic fibrosis

Membrane Junctions: -

1. Occluding junctions: Tight junctions

2. Anchoring: Desmosomes, Hemi-Desmosomes,
Zonula Adherens

3. Communicating Junctions: Gap junction, Chemical synapse,
Plasmodesmata

Structure and Function of Cell Wall:
1. Prokaryotic (Gram positive and Gram negative)
2. Plant cell wall

II

Cytoskeleton, Cell Cycle and Cell Nucleus

15

A

Cytoskeletal Elements:

1. Microtubules: Structure and role in mitotic spindle &
cilia/flagella, Motor proteins.

2. Intermediate filaments: Structure and function

3. Microfilaments: Structure and function

4. Cytoskeleton associated disease — DMD

Cell Cycle and Cell Division:
1. Cell cycle (GO, G1, G2, M phases)
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2. Mitosis and Meiosis and their significance

Cell Death Mechanisms:
1. Necrosis
2. Apoptosis

Nucleus:
1. Structure of an interphase nucleus: nuclear membrane,

nucleolus, nuclear pore complex.
2. DNA Packaging, Heterochromatin & Euchromatin
3. Histones: Types and Modifications
4. Specialized chromosomes: Polytene and Lamp brush
chromosomes

I

Cell Organelles and Protein Trafficking

15

A

Overview of Protein Trafficking Pathways:
1. Gated transport (Cytosol to nucleus)

2. Vesicular pathway

3. Transmembrane pathway

Ribosomes: Structure and function of Prokaryotic and Eukaryotic
ribosomes

Endoplasmic Reticulum:

1. RER: Structure and role in protein synthesis and glycosylation
of proteins

2. Signal hypothesis

3. SER: structure and function

Golgi Apparatus:
1. Structure, Origin and Relationship with the ER
2. Role in storage and secretion of glycoproteins

Lysosomes: Lysosome cycle, Functions, Tay Sachs disease

Peroxisomes: Structure and Function, Zellweger syndrome

Mitochondria:

1. Origin, structure and function
2. Mitochondrial DNA
3. Mitochondria associated disease: LHON and MELAS

Plastids: Origin, structure, and function of chloroplast
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Evaluation (Theory, USLS4502CR1): Total marks per course - 100

I. Formative Assessment ‘for’ Learning

(continuous internal assessment - CIA to improve learning)

CIA - 40 marks

CIA 1: Written test (Objectives, short question not more than 5M each) - 20 marks

CIA 2: Assignment/ Essay/ Infographics/ Presentation/ Survey/ Test/ Short Videos

- 20 marks

II. Summative Assessment ‘of’ Learning

(focus on outcomes, quantitative data for outcomes of instruction)

End Semester Examination - 60 marks

(One question from each unit for 20 marks, with internal choice.

Total marks per question with choice 30 — 40 marks)

Distribution of Bloom’s Taxonomy levels for the course assessment:

Learning | Remembering Understanding] Applying | Analyzing Evaluating | Creating
Levels

Percentage 20-30% 20-30% 10-20% | 10-20% - -
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