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CORE COURSE-IV – CELL AND MOLECULAR BIOLOGY 
 

UNIT I 

Microscopy – Principles and applications of light and electron microscopes - 
SEM and TEM. Principles and applications of phase contrast and fluorescent 
microscopes.Centrifugation – Differential and density gradient centrifuges : 
Principles, types and application. Cell types – viruses, prokaryotic and 
eukaryotic cells – ultrastructural organization. 
 
UNIT II 

Plasma membrane – ultrastructure – unit membrane model – fluid mosaic 
model – functions; permeability, osmosis, passive transport, active transport, 
permease system, endocytosis, exocytosis, modifications of plasma 
membrane.Cytoplasm – Physical and biological properties. Endoplasmic 
reticulum : ultrastructure, types and functions. 
 
UNIT III 

Golgi complex – Morphology, structure, role in secretion and other functions. 
Lysosome and Centrosome – Morphology, chemistry and functions. 
Mitochondria – Ultrastructure, mDNA and functions, oxidative 
phosphorylation, Kreb’s cycle, fatty acid oxidation, ATP production. Ribosomes 
– Ultrastructure and functions – Role in protein synthesis. 
 
UNIT IV 

Ultrastructure of interphase Nucleus and nucleolus; chromosome – structure 
and functions; Giant chromosomes.Cell divisions – Mitosis and Meiosis; Cell 
cycle 
 
UNIT V 

Molecular structure of DNA. DNA – Replication, repair mechanisms. RNA – 
Types Transcription and Translation; Genetic code; Cancer Biology. 
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