
 
 

Title of the Course: MOLECULAR  BIOLOGY [T] 
Course Code: MIC-512 
Number of Credits: 3, Theory 
Contact hours: 45 
Effective from Academic Year: 2022-23 

Prerequisites It is assumed that the students have a basic knowledge of DNA 
(structure and replication), transcription and protein synthesis 

 

Objective: To enhance the comprehension of concepts in molecular biology.   

Content:   

1. Chromosome architecture and eukaryotic DNA replication (15) 

1.1 Nucleic acids, types of DNAs and DNA packaging  4 

A. Structure of DNA and RNA.   

B. Types of DNA (A-DNA, B-DNA, Z-DNA and triplex DNA) and their 

structural characteristics. 

 

C. DNA packaging in bacteria (nucleoid) and viruses.  

1.2 Chromosomes, genomes and their evolution 5 

A. Fundamental functions of DNA.  

B. Chromosomal DNA and its packaging in the chromatin fibre, 

chromatin organization. 

 

C. Structural features (telomere, centromere and repetitive 

sequences) of chromosomes and their functions. Lampbrush and 

polytene chromosomes. 

 

D. Evolution of genomes, paralogous and orthologous evolution of 

duplicated genes 

 

1.3 DNA replication in eukaryotes 6 

 DNA replication in the context of the cell cycle; Structure and 

functions of eukaryotic DNA polymerases, functions of other 

enzymes (helicase, gyrase, topoisomerase, primase, ligase, 

telomerase); Steps involved in DNA replication; Similarities and 

differences between prokaryotic and eukaryotic DNA replication. 

 

2. DNA damage, repair and recombination (15) 

2.1 DNA damage and repair mechanisms 8 

A. Types of DNA damage: spontaneous and induced DNA damage.   

B. Mechanisms / pathways to remove damaged DNA: Excision repair, 

mismatch repair, recombination repair, SOS Repair, 

photoreactivation repair. 

 

2.2 Mechanisms of genetic recombination  7 

A. General and site-specific recombination.   

B. Homologous recombination, Non-homologous end joining (NHEJ).  

C. Synaptonemal complex, Bacterial RecBCD system and its 

stimulation of chi sequences. 

 

D. Role of RecA / RAD51 in repair and recombination  
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3. Gene expression and its regulation in prokaryotes and eukaryotes (15) 

A. The central dogma concept, DNA to RNA to protein 1 

B. The RNA world and the origin of life. 2 

C. An overview of gene expression control, DNA binding motifs in 

gene regulatory proteins, genetic switches and their role in the 

control of gene expression, combinatorial gene control. 

2 

D. Structure and function of prokaryotic and eukaryotic RNA: 

Prokaryotic and eukaryotic mRNA, tRNA, rRNA and ribosomes, 

processing of eukaryotic hnRNA, snRNA. 

2 

E. Post-transcriptional controls: Transcriptional attenuation, 

riboswitches, alternate splicing, RNA editing, RNA interference. 

3 

F. Synthesis and processing of proteins: The genetic code, 

aminoacylation of tRNA, mechanism of protein synthesis, 

translational proof-reading, translational inhibitors.  

3 

G. Protein folding, post-translational modifications of proteins, leader 

sequences, protein localization and secretion. 

2 

Pedagogy: Lectures/tutorials/assignments  
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Course Outcomes  Classify genome and gene structure. 
 Summarize the regulation of gene expression in both 

prokaryotes and eukaryotes. 
 Explain DNA damage and repair. 
 Connect genomics to expressed proteins. 

 

https://www.amazon.in/Bruce-Alberts/e/B004LPRY4A/ref=dp_byline_cont_book_1
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Rebecca+Heald&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Alexander+Johnson&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=David+Morgan&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_5?ie=UTF8&field-author=Martin+Raff&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_6?ie=UTF8&field-author=Keith+Roberts&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_7?ie=UTF8&field-author=Peter+Walter&search-alias=stripbooks
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