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Phylogeography of MTBC Lineages
and host genetic variation

Diversity and Biology of M. tuberculosis
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WHO recommended TB
treatment regimen

Intensive Phase Continuation Phase

Actively dividing bacilli killed “Persisters” killed Months
0 T £ ;
* Isoniazid e Isoniazid

e Pyrazinamide e Rifampicin
e Rifampicin
e Ethambutol

* Treatment outcome of TB disease caused by different MTBC lineage:

- Influence of M. tuberculosis Lineage Variability within a Clinical
Trial for Pulmonary Tuberculosis. Nabid et al., 2010 Plos One.

- Association between M. tuberculosis lineage and time to sputum
culture conversion. Click et al., 2013 IJT1.D.

- Ethnic Variation in Inflammatory Profile in Tuberculosis. Coussens
et al., 2013 Plos Path.
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Possible impact of MTBC diversity on
short anti-TB drugs regimen

A Time to Unfavorable Outcome
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No. at Risk
Control 600 563 533 493 472
Isoniazid 617 570 522 459 439
Ethambutol 604 568 523 445 425

Trial site: South Africa, Kenya, Benin, Guinea, Senegal.
M. tuberculosis lineage 2, 3,4,5 & 6

B Time to Culture-Negative Status
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No. of Percentage with Unfavorable Percentage-Point Difference, Experimental-Control
Subgroup Patients Outcome (95% CI)

Experimental ~ Control
Group Group

Overall 1356 21.0 17.2 H—E—l 3.5(-0.7t07.7)
Country '
Benin 232 23.6 229 I {] i 0.6 (-10.2 to 11.5)
Guinea 375 13.1 18.5 _— -54 (-12.8t0 2.0)
Kenya 166 220 19.0 I : — i 29 (-9.4t0 15.2)
Senegal 268 238 116 . — | 123 (3.2t021.3)
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HIV status N
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Figure 2. Unfavorable Outcomes in the Modified Intention-to-Treat Population, Overall and According to Subgroups.

Four-months Gatifloxacin-containing regimen for treating TB.
Mertle et al., 2014 NEJM
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Differences between Maf and Mib-infected patients
responses following infection and treatment
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1. Medulate pro-inflammatory medialors 1o Il Enhance immune reponse eflicacy,
dampen infammation, curb immuncpathology

Host-Directed .
Therapies (HDT) for TB
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HDTs are adjunctive therapeutic aiming to <& -
stimulate host killing of bacilli and reduce “

immunopathology @ @ @

IV. Disrupt structure and penetrate granuloma |it. Enhance bactericidal mechanisms, macrophage
1o expose M to anti-TB treatment M killing & reduce baclli growth

Strategies include:

*  Repurposing drugs (Metformin, '

Auranofin) o

HN cl
gefitinib \©;

/Nw
N

. I
* Immunomodulator of inflammatory ﬁmes
pathways (Gefitinib, Imatinib) ° ®
IL6
‘_| Th1 T cell
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M. tuberculosis complex (MTBC) lineages

have different growth rate
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BioRad GenePulser Xcell electroporator

Fluorescence Intensity (Fl)
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Tuberculosis Host-Directed
Therapy for Africa (TB-HDT4A)

Study Design

*How do Africans respond to
circulating M. tuberculosis lineages?
> M. tuberculosis-lineage 4
Questions *What is the potential to inform host- " BgnjUIb > M. africanum-lineage 6 thdr:i?bwg
i ics? mbi ou rica
directed therapeutics? e Gambia | . tal of 120 Patients
\
Specific human and M. tuberculosis Monocytes
lineages interactions require
Hypothesis tailored therapeutic approaches In-vitro Mycobacteria e e
% growth in monocytes > Mtb-lineage 4
» Maf-lineage 6
: ™ |
*Biomarkers of response to M. ) |
tuberculosis lineages -
> Flow Cytometry > RNA-Sequencing
. . > Bio-Plex > RT-PCR confirmation
Objectives| «Novel immunotherapy targets ) 1 l
Cellular and Soluble Potential Immunomodulatory
Biomarkers Targets
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Conclusions

HDT drugs may have direct and indirect bacilli inhibition
that varies with the HDT types and Mycobacterium
tuberculosis complex lineages

There is a large human genetic variations across African
regions that will affect response to HDTs against TB

Anti-TB drugs development should account for
Mycobacterium tuberculosis complex lineages diversities

Re-ranking Virtual Screening results
Compound selection & in vitro assays
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