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TB Drug Discovery Pipeline

Target ID & Additional Hit to Lead

Initial > _
"3 Validation Discovery

Discovery Clinical development

Lead
optimizas

lines |CPZEN-45 | | BTZ043 | |AZD5847 | |Delama

|InhA inhibitors | [DC-159a | TBA-354] Sedaquiline (1| ¥ [Gatifloxacin > |
[ESURS inhibitors | [@zo1 | [Linezolid | [Moxifloxacin ~=
[Mycobacterial gyrase inhibitors| [SPR-10199] |Novel regimens | e

|Pyrazinamide analogues | [SQ609 |
[Riminophenazines | [SQ641 | 'F entin:
[Ruthenium (Il) complexes | [sQ109 |
[Spectinamides | [Sutezolid (PNU-100480)]
[Translocase 1 inhibitors |
Chemical classes
[ Fluoroquinolone [ Rifamycin [1 Oxazolidinone
Nature Reviews Drug Discovery 12, 388—-404 (2013) [ Nitroimidazole [0 Diarylquinoline [ Benzothiazinone
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Strategies in AB drug discovery

Target to Drug Drug Drug to Target

- Cumpnu librarigs

Enzyme Inhibition In vitro Activity
= Enzyme expression and = Lead identification
purification = MIC determination
= Enzyme-based screening = Cytotoxicity
= 30 structure = Generation of resistant
determination mutants
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Drug to target

1) Whole cell phenotypic HTS

2) Generate spontaneous
mutants

7) MOA studies 3) Validate resistance

phenotype

6) Genetic validation
4) WGS

5) Bioinformatics and SNP identification

A
TOXOFLAVIN

. ‘ Pan-assay interference compounds (PAINS)
Aston University Baell and Walters Nature 2014 (513)
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Chasing your tail... or the wrong target

OPEN @ ACCESS Freely available online @ PLOS |one

Tetrahydropyrazolo[1,5-a]Pyrimidine-3-Carboxamide
and A-Benzyl-6',7'-Dihydrospiro[Piperidine-4,4’-
Thieno[3,2-cdPyran] Analogues with Bactericidal Efficacy
against Mycobacterium tuberculosis Targeting MmpL3

Modesto J. Remuiian'*, Esther Pérez-Herran’, Joaquin Rullas’, Carlos Alemparte', Maria Martinez-
Hoyos', David J. Dow?, Johnson Afari?, Nalini Mehta?, Jorge Esquivias', Elena Jiménez', Fatima Ortega-
Muro', Maria Teresa Fraile-Gabaldén®, Vickey L. Spivey?, Nicholas J. Loman®, Mark J. Pallen3,
Chrystala Constantinidou®, Douglas J. Minick®, Ménica Cacho', Maria José Rebollo-Lépez’,

Carolina Gonzalez', Verénica Sousa’, Iiigo Angulo-Barturen’, Alfonso Mendoza-Losana’,

David Barros’, Gurdyal S. Besra®, Lluis Ballell’, Nicholas Cammack’

1 Diseases of the Developing World, GlaxoSmithKline, Tres Cantos, Madrid, Spain, 2 Molecular and Cellular Technologi ithKli United Ki
3 School of Biosciences, University of Birmingh: United Kingdom, 4 Department of Analytical Chemistry, GlaxoSmithKline, Research Triangle Park, North
Carolina, United States of America

nature

microbiology

CHALLENGES:
® WGS has limitations Article | Published: 18 January 2016

* It sometimes gives us a hint THPP target assignment reveals EchA6 as

* Its not the only strategy an essential fatty acid shuttle in
« HTS only as good as the mycobacteria

library
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Strategies in AB drug discovery
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Target to Drug

= Enzyme expression and

= Enzyme-based screening
= 30 structure

Enzyme Inhibition

purification

determination

Drug to Target

= Lead identification
= MIC determination
= Cytotoxicity

= Generation of resistant

In vitro Activity

mutants
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Target to drug

@PLOS ‘ ONE

Mycobacterial Dihydrofolate Reductase
Inhibitors Identified Using Chemogenomic
Methods and In Vitro Validation

European Molecular
Biology Laboratory

Grace Mugumbate', Katherine A. Abrahams?, Jonathan A. G. Cox?, George Papadatos',
Gerard van ", Joél Leligvre®, Szymon T. Calus?, Nicholas J. Loman?, Llui lell®,
, Gurdyal S. Besra*

0.5 x MIC 1.0 x MIC 4.0 x MIC 8.0 x MIC

Crystal structure of DHFR
(Li et al. 2000)

CHALLENGES:

« Do the drugs get in?

* Are they active?

« Do they engage target?
* You won't discover a new drug target

0 X MIC
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In an ideal world

Enzyme Inhibition
= Enzyme expression and
purification

In vitro Activity
Lead identificaticn
MIC determination

- Enzyme-based screening Cytotoxicity
= 30 structure Generation of resistant
determination mutants
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A combined approach...

« Overexpress important HadAB 4% n=12 MabA 1% n=2

genes KasA 5% n=13
284 .

« Screen against 10,000 DapE 6%
Hits

known TB inhibitors n=16

» Look for ICg, shift with

overexpressing strain DapF 6% .
n=18

* New targets

* Good inhibitors

* Whole cell activity

« Target engagement
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