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ABSTRACT 

Mycobacterium evolution includes both gene loss, not vital for survival in the host and gene 

acquisition responsible for pathogenicity through lateral gene transfer. In contrast to reductionist 

evolution in mycobacterium, few multigene families have expanded down the evolutionary 

course. Results presented in this thesis show that well established multigene families in the 

context of virulence in M.tb i.e. mce, mmpL, sigma and TCSS by themselves might not be 

sufficient to explain the phenotypic difference between H37Rv and H37Ra. Study of relatively 

unexplored PE/PPE multigene family might be helpful in fulfilling this gap.  Mycobacterium 

indicus pranii (MIP), a nonpathogenic mycobacterium is placed much above Mycobacterium 

tuberculosis in evolutionary line and shares ∼75 % of M.tb antigens. The findings of the present 

thesis demonstrated that MIP, unlike another vaccine candidate M. vaccae, shared not only a 

greater number of M.tb antigens, but also a larger repertoire of highly antigenic PE/PPE proteins. 

Further, this comparative antigenic analysis has also hinted towards the acquisition of PGRS 

domain by the PE proteins followed by gene duplication events resulting in the expansion of 

PGRS family. These results indicate gene cooption as another player in mycobacterial evolution 

besides genomic reduction and horizontal gene transfer.  

PE/PPE/PGRS being one of the unique features of M.tb, the role of PGRS domain in host 

pathogen interaction has also been investigated. The results described in this thesis further 

indicate that different M.tb PE_PGRS proteins behave differently when it comes to 

mitochondrial co-localization, which can further lead to alteration in innate immune response. In 

conclusion, this thesis is an attempt to show that PE and PE_PGRS proteins are important in 

imparting virulence, antigenicity and modulation of host pathogen interaction in tuberculosis. 
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