
Teaching Scheme 
lectwes: hrs Week 
Tutonals: I hr Weck 

Cedits: 4 

Unit 

Course Objectives: The objectives of this courNe are to NeDsitize the students about dhe recent 
advances in molecular biology and various ficets of olecular medicine which has the potential 
pofeundly alter many aspects of modern medicinc including the pre-or post-natal analysis of yenetic 
diseases and identification of individuals predisposed to discase ranging from common cold to cancer. 

Unit II 

MST-103: MOLECULAR BIOLO0GY 

Genome organization Organization of bacterial genome; Struclure of cukaryotic chronmosomes, Role 
of nuclcar matrix in chromosome organization and function, Matrix binding proteins, 
Heterochromatin and Euchromatin; DNA reassociution kinetics (Cot curve analysis), Repetitive and 
unique sequences; Satellite DNA; DNA mclting and buoyant density; Nucleosome phasing; DNase I 
hypersensitive regions; DNA methylation & Imprinting, 

Blaatlon Sehene 
Class Test 12Marks 

Unit IV 

leachers Assessment -6Matks 
Atendane 12 Maka 
lind Senester xanm 70 marks 

DNA Structure; Replication; Repair & Recombination Structurc of DNA - A-,B-, Z- and triplex 
DNA; Measurement of properties-Spectrophotometric, CD, AFM and Electron microscope analysis of 
DNA structure; Replication initiation, clongation und termination in prokaryotes and cukaryotes, 
Enzymes and accessory protcins; Fidclity; Replication of single stranded circular DNA; Gene stability 
and DNA repair- enzymes; Photoreactivation; Nucleotide excision repair; Mismatch correction; SOS 
repair, Recombination: Homologous and non-homologous; Sitc specific recombination; Chi 
sequences in prokaryotes; Gene targeting; Gene disruption; FLP/FRT and Cre/Lox recombination. 
Unit IlI 

Prokaryotic & Eukaryotie Transcription Prokaryotic Transcription; Transcription unit; Promoters 
Constitutive and Inducible;, Operators; Regulatory elements; Initiation; Atenuation; Termination 
Rho-dependent and independent; Anti-termination; Transcriptional regulation-Positive and negative; 
Operon concept-lac, trp, ara, his, and gal operons; Transcriptional control in lambda phage: Transcript 
processing: Processing of tRNA and rRNA Eukaryotic transcription and regulation; RNA polymerase 
structure and assembly; RNA polymerase I, I, I; Eukaryotic promoters and enhancers; General 
Transcription factors; TATA binding proteins (TBP) and TBP associated factors (TAF); Activators 
and repressors; Transcriptional and post-transcriptional gene silcncing. 

Unit V 

Post Transcriptional Modifications Processing of hnRNA, tRNA, rRNA; S-Cap formation; 3-end 
processing and polyadenylation; Splicing; RNA editing; Nuclear export of mRNA; mRNA stability: 
Catalytic RNA. Translation & Transport Translation machinery; Ribosomes; Composition and 
assembly; Universal genetic code; Degeneracy of codons; Ternination codons; Isoaccepting tRNA; 
Wobble hypothesis;, Mechanism of initiation, clongation and termnination; Co- and post-translational 
modifications; Genetic code in mitochondria; Transport of proteins and molecular chaperones; Protein 
stability; Protein turnover and degradation 

Text/References 

Muations; Oncogenes and Tumor suppressor genes Nonsense, missense and point mutations; 
Intragenic and Intergenic suppression; Frameshift mutations; Physical, chemical and biological 
mutagens; Transposition -Transposable genetic clements in prokaryotes and cukaryotes; Mechanisms 
of transposition; Role of transposons in mutation; Viral and cellular oncogenes; Tumor suppressor 
genes from humans: Structure, function and mechanism of action of pRB and p53 tumor suppressor 
proteins; Activation of oncogenes and dominant negative effect; Suppression of tumor 
suppressor genes; Oncogenes as transcriptional activators. 
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