Strategies of Mycobacterium tuberculosis during infection: A look at the virulence factor PtpA
and its role as a modulator of macrophage lipid metabolism
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BACKGROUND
The protein tyrosine phosphatase PtpA is a demonstrated virulence factor of
Mycobacterium tuberculosis Human Trifunctional Protein - hTFP
Bach, H. et al. (2008), Cell Host and Microbe; Wang, J. et al. (2015) Nature immunology o A key enzyme Of the fatty acid ﬁ_oxidation
During infection, P iﬁé nif Z’;fllgsvggiil fglmaewgc’o l;fnfr?_lwca’n';'ig lU(ZC(’)IS)US of macrophages ® The hTFP is synthesized in the cytosol and then translocated to the inner mitochondrial
and interacts with various eukaryotic proteins, modulating different cellular responses: membrane, where it catalyzes 3 of the 4 reactions of the [5-oxidation of long-chain fatty acids
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Inhibition of phagosome maturation: In vitro the hTFPa is a substrate of PtpA " .:; ;, _ Lt \ The hTFP_ was no longer
(Bach et al. Cell Host I\\/I/i;rfl‘o-l;.l,)j)os&ev{lxsjz?l.%r?c Natl Acad Sci., 2011) PtpA Margenat et al. Front Cell Infect Microbiol, 2023 %qif’ ; ' 6 $ Beta Oxidation R;%:;”'_CSQ_’COA deteCted in the mitOChondria

(R) $ e hTFPa interacts with the active site of PtpA o e R N of macrophages infected

Inhibition of innate immune response:
MAPK p38/ Jnk: | TNFa, IL-13, IL-12 y NF-x[3

(Wang et al. Nat Immunol., 2015, Wang et al. Nat Commun., 2017)

® PtpA specifically dephosphorylates hTFPa in the p-Tyr271
e Tyr-271 is absent in TFPa of bacteria and is present only in ‘,
more complex eukaryotic organisms .

with the virulent Mtb H37Rv

Inhibition of apoptosis:
GSK3a

(Poirier et al. J. Biol. Chem., 2014)
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decreasing macrophage R-oxidation activity the -oxidation pathway
and promoting the accumulation of The results showed that the proportion of macrophages responding to the We demonstrated that lipid droplet content increased
long-chain fatty acids in lipid droplets during infection inhibitor was lower only when PtpA was active, suggesting that the only when PtpA was present
dephosphorylation of hTFP by PtpA was already affecting [s-oxidation
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