
	

ABSTRACT 

ESX-5 genomic locus of Mycobacterium tuberculosis (M. tb) comprises five pe/ppe 

genes. Key attributes of these proteins are the formation of secretion competent 

heterodimer recognized by a cognate chaperone. PE/PPE proteins have been reported 

to play a role in a range of diverse functions including immune modulation, cell death 

regulation, cooption of porin function, and host-pathogen interaction. M. tb exploits 

this enigmatic family of proteins to overcome host immunity. In the present work, the 

physical interactions between PE18 with PPE26, PE18 with PPE27, and PE19 with 

PPE25 has been demonstrated. It was also shown that the cognate chaperone EspG5 

recognized PPE proteins PPE25, PPE26, and PPE27 showing possible functional 

cooperation. Interestingly, it was further shown that PE18 and PPE26 are co-operonic 

in M. tb. Most PE and PPE proteins localize to the outer cell envelope and are employed 

by M. tb to manipulate host-immune functions. Intriguingly, recombinant 

Mycobacterium smegmatis expressing PE18, PPE26, and PE18+PPE26 displayed 

enhanced intracellular survival inside macrophages. Using macrophage cells and mice 

as an experimental model, it was deciphered that PE18 and PPE26, proteins and 

recombinant M. smegmatis elicited production of pro-inflammatory cytokines (PCs) 

IL12, TNFα, IL6, IL-1β, and IFNγ. It was also observed that secretion of PCs is 

mediated by TLR2 and adapter Myd88. These proteins elicited expression of 

costimulatory molecule CD80 and activation markers MHC-I and MHC-II on the 

surface of peritoneal macrophages, suggesting M1 polarization. Recombinant PE18 and 

PPE26 proteins generated robust effector memory response mediated by CD4+ and 

CD8+ T-cells. This is evidenced by the increased level of CD44 and reduced expression 

of CD62L. PE/PPE proteins are well-known inhibitors of phagosome maturation. To 

unravel the role of PE18 and PPE26 in actin dynamics, endosome, and phagosome 



	

maturation, recombinant M. smegmatis containing pe18, pe26, and pe18+ppe26 genes 

and vector alone were used to infect macrophages. Results presented in the present 

thesis strongly suggested that recombinant M. smegmatis antagonistically regulated 

early and late endosome markers RAB5 and RAB7. The downregulation of early 

endosome marker EEA1, indicated a hampered endosome-phagosome maturation 

dynamic. Experimental evidence presented in this thesis showed that recombinant M. 

smegmatis expressing PE/PPE proteins PE18 and PPE26 downregulated the production 

of actin nucleation and polymerization effectors RAC1, N-WASP, ARP2, and Profilin, 

suggesting impaired actin dynamic. Inhibition of actin dynamics points toward the roles 

of these proteins in phagosome maturation arrest. These findings implicate that PE/PPE 

proteins PE18 and PPE26 are exploited by M. tb for manipulating host-pathogen 

interaction to subdue host immunity for efficient survival and pathogenesis.   

 


