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1. Introduction 2.

7. Conclusions
• IFN-γ binds to the surface of Mtb and increases respiration in a dose-dependent

manner but not other cytokines tested, including TNF-a

• IFN-γ does not bind non-virulent BCG nor affect its respiration, but does bind and
stimulate clinical strains tested (not shown)

• The effect of IFN-γ is mediated by the bacterial surface membrane protein and
known virulence factor MmpL10.

• IFN-γ promotes Mtb growth and upregulation of virulence genes (not shown)

• IFN-γ stimulation revives metabolically inactive “persister” bacteria, suggesting a
bacterial adaptation to sense host inflammation.

6. IFN-γ enhances Mtb killing by isoniazid 

Sensing of host Interferon-γ by 
Mycobacterium tuberculosis

• Interferon-γ (IFN-γ) is a central regulator of the
immune defense against Mycobacterium
tuberculosis (Mtb) other immunomodulatory
effects.

• However, overexpression of IFN-γ leads to rapid
death of Mtb-infected mice, and growing evidence
suggests enhancing the IFN-γ response in humans
through anti-PD-1 therapy reactivates latent Mtb
infection in humans.

• Cytokines have been shown to increase virulence
of several bacterial species, leading us to
investigate the potential direct effect of IFN-γ on
Mtb.

Methods
• Seahorse XF metabolic flux analyzer to assess

oxygen consumption rate (OCR) of Mtb in
response to IFN-γ.

• Flow cytometry and confocal microscopy to
determine binding of IFN-γ to Mtb.

• 3D culture model to assess Mtb growth in an
environment mimicking the granuloma.

IFN-γ bind to Mtb and increases it’s respiration 

Figure 2. A) Addition of recombinant human IFN-γ to Mtb at indicated
concentrations (ng/mL) induces a dose-dependent increase in OCR. B) In
contrast, TNF-⍺ had no effect on OCR at the same concentrations. C)
Stimulated PBMC media increased OCR, which was abrogated upon IFN-γ
depletion.

4.

Figure 1. A) Flow cytometry shows that recombinant human IFN-γ
binds to Mtb in a dose-dependent manner at the indicated
concentrations (ng/mL). B) Confocal microscopy confirmed binding
of recombinant human IFN-γ to individual Mtb-GFP

3. BCG does not bind nor 
respond to IFN-γ

Figure 3. A) IFN-γ did not bind to BCG at the concentrations
(ng/mL) indicated. B) Similarly, IFN-γ failed to induce an
increase of OCR in BCG. IFN-γ bound and induced increased
respiration in two clinical strains tested (data not shown)

5.

IFN-γ accelerates infection via binding to MmpL10

Figure 4. A) The effect of OCR in response to IFN-γ was abolished in Δmmpl10 and restored in mmpl10-complemented strain. B) Consistent with this
addition of IFN-γ increased growth of wildtype Mtb in 3D microspheres. This effect was abolished in the Δmmpl10 mutant and restored in the mmpl10-
complement. C) IFN-γ did not bind the Δmmpl10 but did bind the mmpl10-complemented strain
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IFN-γ promotes Mtb growth in a 3D TB model

Figure 5. A) Addition of IFN-γ
increases bacterial growth
measured by relative light units
(RLU) in a dose-dependent manner
at the concentrations (ng/mL)
indicated. B) In accordance,
blockade of IFN-γ by antibody
reduces bacterial growth

Figure 6. Isoniazid is a pro-drug that requires conversion to its active form which is dependent on the
mycobacterial enzyme KatG. Addition of IFN-γ resulted in sterilization of Mtb cultures treated with isoniazid,
indicating clearance of phenotypically resistant bacteria that persist in the presence of drug alone
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