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Prerequisites
for the course:

It is assumed that the students have a basic knowledge of DNA
(structure and replication), Prokaryotic and eukaryotic genome
organisation, mutation concept, basic knowledge transcription

and translation.

Objective: This course develops concepts in molecular biology: DNA
packaging, DNA damage and repair, gene structure, expression
and regulation in both prokaryotes and eukaryotes

Content: Module |

Chromosomes, Genomes and its evolution:
Introduction to microbial genetics. DNA structure and
its fundamental functions. Chromosomal DNA and its
packaging in the chromatin fibre. Chromatin structure,
structural features (Telomere, Centromere and
Repetitive sequences) of chromosomes and their
functions. Satellite DNA, Repetitive DNA. Histone
modifications. Genomic islands.

Structural chromosomal aberrations and their
significance: Deletion, duplication, inversion,
translocation. Aneuploidy and polyploidy. Gene
duplication and mutations.

Module Il

DNA Damage, DNA Repair and Recombination: Types
of DNA damage (spontaneous and induced DNA
damage). Mutagenesis: Somatic and germinal
mutation, site specific using PCR/ cassette
mutagenesis, and random mutagenesis. Types of
mutation: silent, missense, nonsense, Read through,
frameshift- insertion and deletion mutation,
translocation, Inversion, suppressor  mutation.
Mutagenic chemicals and radiations and their
mechanism of action: Base analogues (5-Bromouracil
and 2-amino purines), EMS, acridines, NTG,
Hydroxylamine; mutagenic radiations- UV, X-rays and
gamma rays. Ames test; Auxotrophy.
Mechanisms/pathways to remove damaged DNA:
Excision repair, mismatch repair, recombination repair
in E. coli and SOS Repair. Role of RecA in DNA damage
repair, Photoreactivation repair in E. coli involving
photolyase. Mechanisms of Genetic Recombination:

15 hrs

15 hrs




General and site-specific recombination. Heteroduplex
DNA formation (Homologous recombination). Holliday
junctions. Synaptonemal Complex, Bacterial RecBCD
system and its stimulation of chi sequences.

Module Il

Genomic rearrangements, Gene structure and control
of gene expression in Prokaryotes and Eukaryotes:
Mechanism of General and programmed DNA
rearrangements, Antigenic and phase variation in
bacteria. Transposons: IS elements — Composite
transposons (Tn3, Tnl10), Ty, Copia and P type,
Mechanism of transposition. Role of transposons in
DNA rearrangements and microbial genome evolution.
An overview of Gene expression control, DNA binding
motifs in gene regulatory proteins, genetic switches
and their role in control of gene expression. Lac
operon, tryptophan operon, post-transcriptional
controls-transcriptional attenuation, Riboswitches,
Alternate splicing, RNA editing, RNAI.

15 hrs
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Course
Outcomes:

Understand gene structure and mutations in
prokaryotes and eukaryotes.

Compare positive and negative gene expression
and regulation systems.

Differentiate various repair mechanisms of DNA
damage.

Discuss the significance of mutagenesis in
molecular research and microbial evolution.




