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Tuberculosis disease stratification and immunity

MTB exposure
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Innate immunity clearance >10%
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Zhang F., FASEB. (2021)
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What makes a protective immune response against Mycobacterium
tuberculosis infection and progression to disease?

Scriba T. Coussens A. & Fletcher H (2017): “...the exact immune mechanisms that underlie protective immunity against
M. tuberculosis in humans remain unknown”

Al: “Factors influencing disease progression are complex and multifactorial, and further research is needed to fully
understand the mechanisms underlying protective immunity against Mtb infection and progression to disease.”
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The spectrum of TB — from infection to active disease

Ramakrishnan (2012)
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Granulomas - the hallmark of TB

What is driving these different granuloma fates?

Swiss TPH g “The TB Pandemic — a Call to Action: Science, Application, Politics" 4




TNF-o and TB reactivation

Mallick 1.
FEMS (2021)
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The spectrum of human resistance to MTB infection
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Simons JD., Nat. Rev. Immunol. 2018

Exposure

Our aim: use human ex vivo infection models to delineate protective mechanisms
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; ; Arbués et al., PLoS Pathog (2020)
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Arbués et al., Front Immunol (2021)

Our tool to study susceptibility to Mtb infection ex vivo
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Human 3D granuloma, a platform for mechanistic investigations

3D in-vitro
granuloma
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ECM embedded granuloma:
- Recapitulate hypoxic environment
| - Reproduce Mtb dormancy/resuscitation
. | - Clinical safety assessment of biologics
Arbués A. et al. PLoS Pathogens (2020) - Allow mecanistic investigations
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In vitro granuloma captures protective/susceptible immune traits

EXVIVO CELLULAR IMMUNITY
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3D ex vivo granulomatous responses across the spectrum of TB
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3D ex vivo granulomas across the spectrum of TB
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3D ex vivo granulomas across the spectrum of TB 25—
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Perspectives — part 1

Deciphering individual components of protective granulomatous responses o Dinardo et al. Med (2021)
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Mtb genetic background influences rate of progression to disease

Mtb exposure Host
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Human granulomatous response across the Mtb phylogeny

Miyccbacssrium canestil

Borrell et al. (2019) PLoS One
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Strain Place of Sub-
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China L1.1.1
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Granuloma morphology Granuloma score = f(ﬂ%%

Aspect ratio

L1A

Area = 5922
Nb =49
AR =1.473
Score=81.3

L4C

Area = 13’838
Nb =16
AR=1.130
Score=761.6
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Lineage/strain-dependent granuloma traits
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Strain-specific granuloma Immune factors
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Conclusions

Human

. . genetics
The interconnected spectrain TB:

- Host genetics => resistance spectrum

- Bacterial genetics => virulence spectrum .

L Clinical spectrum of TB Environment gacterial
genetics

« 3D ex vivo granuloma allow us to dissect mechanistically these interplays

* Apparent complexity calls for host/population-specific therapeutic interventions
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Thank you for your attention
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