
BT-520 

Cell Biology (2 Credits) 

1. Cell structure and organization:  Cells as a unit of life, prokaryotic and eukaryotic 

cells, biomembranes, structure and basic functions of various cell organelles i.e. nucleus, 

ribosomes, ER, golgi, lysosomes, peroxisomes, exosomes, cytoskeleton 

2. Tools and Techniques of Cell Biology: Histology, staining, fluorescence, confocal 

microscopy, TEM and SEM, Fluorescent dyes and GFP tagged proteins in visualization, 

FACS, cell fractionation, cell culture. 

3. Organization of tissues: Cell-cell and cell-matrix interactions, cell adhesion molecules, 

components of the extracellular matrix, cellular junctions and role. 

4. Cell cycle: G1, G2, S and M Phase of the cell cycle. Cell cycle analysis and its 

applications, programmed cell death apoptosis versus necrosis. Role of telomeres in the 

cell cycle. 

5. Cell signaling: Receptor concept, receptor signaling and expression, orphan receptors, 

extracellular signals and cell functions, hormones, second messengers and hormone 

actions, growth factors. 

6. Transport across membranes: Osmosis, active and passive transport. Protein 

transporters ion channels, antiporters, symporters. Applications in the field of medicine. 

7. Cellular movement and Molecular motors: Types of movement, extravasation, role of 

cytoskeletal proteins in movement, molecular motors, the movement of cilia and flagella, 

muscle contraction, myosin and kinesins in the movement of vesicles. 

8. Protein Synthesis and Targeting: Ribosome and endoplasmic reticulum, Secretory 

pathway, targeting and sorting of proteins, nuclear localization signal, organelle specific 

signal sequence, ATP driven translocation, glycosylation, transport of protein, 

endocytosis, exocytosis, macropinocytosis. 

9. Relevance of Cell Biology: Stem cells, Tissue engineering, infectious disease. 

10. Cancer: Tumor cells, cell lines and models, proto-oncogenes and oncognese, oncogenic 

mutations, loss of cell cycle control, carcinogens. 

Reading Material 

1. Molecular Cell Biology by Harvey Lodish 

2. Molecular Biology of the Cell by Bruce Alberts 

3. Principles of Biochemistry: Lehgninger 

4. Biochemistry by L Stryer 

5. Lehninger Principles of Biochemistry, Fourth Edition, 2007,  D. L. Nelson and M. M. Cox  

   W. H. Freeman and Company 

6. Biochemistry, Third Edition, 2004, D. Voet and J. G. Voet, John Willey and Sons 

7. Kuby – Immunology, Sixth Edition, 2007, T. J. Kindt et.al., W. H. Freeman and Company 

8. Immunology, Seventh Edition, 2006,  David Male et.al. 
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