


BTY 5005 
GENOME STABILITY AND DNA REPAIR 

(Credits 2 ; Theory 2 hrs) 

Aim 
To understand the basis of genomic stability, mutations, their 
cause, 
repair and methods of screening 

 
 

Objectives 

➢ To study the types of mutations and their causes 
➢ To study how DNA mutations are repaired 
➢ To study different methods used to screen mutations 
➢ To know how to select appropriate method to 

screen mutations 
 

 
 

Learning 
outcome 

Mutations are the cause of evolution, biodiversity increase 
and, many genetic disorders. students after completion of 
this course will know 

➢ different types of mutations and their repair 
➢ methods to screen mutations and importantly, 

select the appropriate method. 
 Theory 

 
 

1. 

Mutagens and mutations: 
Biochemical basis of mutations and mutagens 
Types of mutations – ploidy changes, chromosomal 
aberrations such as additions, deletions, translocations, 
duplications, inversions, molecular mutations such as point 
mutations and frame-shift mutations, recombinations (at 
chromosome and DNA level), trinucleotide-repeat expansion, 
mutational hot spots 

 

 
2. 

Transposons and retrotransposons as 
mutagens: Historical background of 
transposons 
Structure of typical transposons and types of transposons and 
retrotransposons 
Genetic and evolutionary significance, implications in genome 
plasticity 

 

3. 
DNA repair: 
Types of DNA repair in prokaryotes and eukaryotes 
DNA recombination models 

 
 

 
4. 

Screening of mutations: 
Techniques to screen chromosomal mutations, based on 
microscopy, flow cytometry and hybridisation 
Techniques to screen molecular mutations, in prokaryotes 
and eukaryotes, based on PCR, real time PCR, 
electrophoresis, arrays, sequencing, Ames test, eukaryotic 
detector mutants 
Absolute and relative quantification of 
mutations Advantages and disadvantageous 
of the techniques 
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