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Unit 1: The human genome and disease genes (5 hrs) 

Chromosomal distribution of disease genes in human genome, genetic variations among 
individual genome, SNPs and small scale length variations, deletions and duplication of DNA 
regions, positional cloning,  Genome-Wide Association Studies (GWAS), Non-coding genetic 
variants in human disease 

Unit 2: Molecular Basis of Human Disorders (5 hrs) 

Numerical and structural chromosomal disorders, inherited disorders due to defective 
metabolic pathways, Single gene disorders, Complex genetic diseases, Inborn errors of 
metabolism, Multifactorial disorders and their study, Etiology - genetic and non-genetic 
determinants, Epigenetics and disease: Mechanisms (Imprinting/methylation; chromatin 
remodelling), mitochondrial abnormalities 

Unit 3: Genetic factors in common diseases (5 hrs) 

Congenital defects: Coronary heart disease; Late onset disease: diabetes, mental diseases, 
Defects in membrane Transport, Defects in structural proteins, collagen disorders, Locus 
Heterogeneity; Inter-allelic and intra-allelic heterogeneity; phenotypic heterogeneity, Genetics 
of triplet repeat disorders  

Unit 4: Rare genetic disorders (5 hrs) 

Mitochondrial diseases (mitochondrial myopathies, mitochondrial DNA depletion, MERRF 
syndrome, mitochondrial dysfunction in acquired conditions), neurological disorders (Cerebral 
palsy, Spinocerebellar ataxia, Huntington’s disease), lysosomal storage disorders (Lipid storage 
disorders, Mucopolysaccharidoses), Actinopathy, Cardiomyopathy. 

Unit 5: Genetic and epigenetic diagnosis of human disorders (4 hrs) 

Cytogenetic, biochemical and molecular testing, DNA microarray, genome-wide DNA 
methylation analysis, Screening for mutation/ chromosomal anomaly - 
Adult/Prenatal/Newborn screening. 

 



Unit 6: Advances in gene therapy (5 hrs) 

CAR T cell therapy (or chimeric antigen receptor T cell therapy), RNA therapy, genome 
editing, Sickle cell disease gene therapy (Casgevy™, Lyfgenia™), retinal gene therapy, gene 
therapies for beta thalassemia. 

Unit 7: Advances in epigenetic therapy (5 hrs) 

Epigenetic anticancer therapeutics: DNA methyltransferase inhibitor, drugs regulating histone 
modification, epigenetic biomarker development.  
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