
Bachelors with Microbiology as Major  

3
rd

 Semester 

MBY322J: Microbiology: Cell Biology and Biochemistry  

Credits: Theory=4, Practical=2 

Course Objectives:  

 This course has been designed to teach students about cell organization of eukaryotes, cell 

division, cell cycle and cell signaling   

 This course will provide students comprehensive information about the structural and 

functional diversity of biomolecules in the living system 

 

Credit I: Cell Wall, Membrane Structure and Nucleus 

1.1. Eukaryotic cell wall, Extracellular matrix, Cell-Cell Interactions  

1.2. Plasma membrane: Structure and transport of small molecules  

1.3. Structure of nucleus (nuclear envelope and nucleolus) 

1.4. Chromatin – Structural organization 

1.5. Cell division and cell cycle 

 

Credit II: Cell Signaling  

2.1.    Signal transduction (Elementary Idea) 

2.2.    Mechanism of signal transduction (Concept)  

2.3. Signaling molecules and their receptors 

2.4. Function of cell surface receptors 

2.5.  Pathways of intracellular receptors – Cyclic AMP pathway and cyclic GMP pathway   

 

Credit III: Carbohydrates and Lipids 

3.1.  Definition and classification of carbohydrates 

3.2.  Structure of monosaccharides and disaccharides 

3.3.   Stereoisomerism of monosaccharides 

3.4.   Definition, nature and classification of lipids 

3.5.   Fatty acids and their classification 

 

Credit IV: Proteins and Enzymes 

4.1.   Amino acids as building blocks of proteins  

4.2.   Structure of proteins: Secondary, tertiary and quaternary 

4.3.   Over view and classification of enzymes 

4.4.   Basic theories of enzyme catalysis 

4.5.   Concept of enzyme kinetics 

 

Credit V: Practical I 

5.1.   To perform differential isolation of cell organelles by differential centrifugation 

5.2.   Demonstration of cell cycle by slides 

5.3.   Study a representative fungal cell by microscopy 

5.4.   Demonstration of karyotyping by slides 

5.5.   Temporary mounting of meiotic cell cycle stages from grass hopper testis 



 

Credit VI: Practical II 

6.1.   To perform preparation qualitative tests for carbohydrates  

6.2.  To perform preparation qualitative tests for reducing and non-reducing sugars 

6.3.   To perform preparation qualitative tests for lipids and proteins 

6.4.   Study of protein secondary and tertiary structures with the help of models 

6.5.   Study of enzyme kinetics – calculation of Vmax, Km, Kcat values  

 

Note: Those experiments which can’t be performed in laboratory, should be conducted via 

Virtual lab  

Learning outcome:  

 Students will get knowledge about eukaryotic cell structure, cell cycle, cell division and 

cell signaling  

 They will acquire knowledge about the significance of various bio-molecules in cell 

structure and physiology  
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