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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. th. 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, TNFa, IL6, IL-1B, and IFNy. 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 pel8, pe26, and pel8+ppe26 genes
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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 EEAT1, 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.
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HIghIdFeINegH SaRgperliaed (QH. E1 &t) & ESX-5 SiiAIHe I H Ui PE/PPE i
et €1 37 WCHT bl ygE fARIVdTY Yeb Blte DuRIA GRT HI=IAT ATl &rdt HarH
RIS &1 fAfoT €1 PE/PPE WIS 1 fafi=T srif &t vas sjera B yffasT fim & farg
ferd fosam i 2, foia ufavam digetd, it g [, TR here & B,
3R ASEH-TTSHe aTadid M &1 M. th HSTa HfRer BT g B3 & feg HIeH &
9 T[g URAR T 2ATTUT BT & | IdHI B |, PE18 & HIY PPE26, PE18 & HIY PPE27
3R PE19 & |1 PPE25 & offar Wifdds 3ia:fosamsii &1 uae fasar mar €1 a8 Y faaman
T b BIMe IR EspG5 3 GHTfdd PrafcHe Fgdin f&@rd gy PPE WIEH PPE2S,
PPE26 3R PPE27 ! A=A <1 B fecTay a1d ug 2 fdb 3mT I fa@man ma fis PE18
3R PPE26 M. th ™ eBRI &1 37feiasier PE 3R PPE WIEH a1t Jct faiteris & T adsd
B 8 3R M. 1b GRT ASTIH-UIRET F1AT H WU B & oy [FafSid gid 21 ey
g1d I8 & 1 PEIS, PPE26, 3iR PEIS + PPE26 &l & ¥ dlcl : HAISTh
HISHISTENITH FHTHeH N HeplthoT &b 37ex a1 §U SeRIcgeR 3k I yaffd fasar
Teb UTAITeh HIScT & U H HeblUol PIfRIT3IT 3R I T 3UANT &d gV, TE HHSI 7T
fb PE18 3R PPE26, WIEH 3R YH: FAISTb M. smegmatis 1 M-STreHc! Arselfb~g
(PC) IL12, TNFa, IL6, IL-1p 31 IFNy &I 3cq1e fdbam| g vt <&@ T fds PC & |14
P HRIAT TLR2 3R TS&R Myd88 GRT bl SiTd! 21 § U] 7 YR A3 HebIthof i
HAE W BRSS! U] CDSO 37 HfsbIuT AT MHC-1 iR MHC-II &1 31fieaferd

ITeT T, ST M1 Yelteh_oT &7 eI &d 81 gA: Faloie PE1S 3R PPE26 W1 4 CD4+
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3R CD8+ T-PIfRIBT3IT GRT HEIRIAT H HSTgd YMIdhRT Tfd Ffdfshar 30— Pl | gHbI
THTUT CD44 & ¢ §U &R 3R CD62L Pl ol g€ sfieaferd A &1 PE/PPE WIEH BITHH
IRYRdr & UG 37eRIME & | T ST, UsIGIH, 37K BHIGH gRudadT § PE18
3R PPE26 &1 YfHBT I ST & eI, Y: HAISTb M. smegmatis ISR pel8, pe26,
3R pel 8+ppe26 ST 3R 31dber AR &Y, BT IUANT HehTtbo! Bl HehfAd B & felg foar
T YTl aaHE T H uedd aRumAl A gedr I gera & fh g S M,
smegmatis faRIEt B J URME 3R & F TSI HIdX RABS 3R RAB7 &l ffad
AT Bl URMDB TSRIH AR EEA1 & SBRI@RM 7 U qIfeid USIH-BIHHA
RO Tideiter @1 FHebd T g AT H ydd Urlfiies H1gd & udr =ell & fob
PE/PPE WIEH PE18 3iR PPE26 I Qe &eA Tl H: HATSTeb M. smegmatis 3 Qe
AT 3R YT TARISSIM gthered RACT, N-WASP, ARP2 37R Wfthfeid o 3cTe ol
BH P 13T, ST [T Ui SR &1 geima &dT &1 Qe Tfddh! &1 A3 wram
IRUeredT TROART A 87 HIEHT bl HepT31T T 3R SARTHIAT 2| & fAShS § Udl Teidl
& 1% Poret 311 3R IS & AT HoTaT UfaRaiT 1 a2l # &3 & fog PE/PPE UIEH

PE18 3R PPE26 BT M. th GRT 2N90T {51 SITdT 2
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