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MMV Team in 2017

Supporting discovery, development & delivery of new antimalarials

A foundation of 60 people working towards the same
mission, to reduce the burden
of malaria in disease-endemic countries by

DISCOVERING, DEVELOPING and DELIVERING new,
effective and affordable antimalarial drugs



A Global Product Development Partnership

More than 400 partners spanning the World

| 61 pharmaceuticals companies

| 21 biotech companies

| 146 research and academic institutes

| 109 clinical centres

| 45 NGOs, not-for-profits and intl orgs

| 43 governments




Malaria in 2017

Unmet medical needs

R x O 0O ®

RESISTANCE CHILDREN SINGLE DOSE PREVENTION TRANSMISSION CHEMO
& PREGNANT CURES OF RELAPSE BLOCKING PREVENTION
WOMEN




Malaria in 2017

Unmet medical needs — P218 fit
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Malaria : Global Portfolio (Q4-2016)

27 Projects in T-Med & Early Development Stage
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Malaria : Global Portfolio

Footnotes

Target Product Profiles and Target Candidate Profiles

MMV has defined Target Product Profiles and Target Candidate Profiles for medicines to support the eradication campaign.
Burrows J et al.; Designing the next generation of medicines for malaria control. Malaria Journal 2013 12:187, which is being
updated for publication in 2017

Target Product Profiles Target Candidate Profiles
indicated by bars at the bottom of activities for each individual molecule, indicated by symbols
each compound box added to each compound in the translational portfolio
Burrows Burrows
3-day cure, artemisinin-based combination therapies et al. 2013 et al. 2017
Combinations aiming at a new Single exposure radical Asexual blood stages (TCP-1,2) TCP-1
cure (TPP-1)
. Severe malaria and pre-referral treatment O Relapse prevention (TCP-3a) TCP-3
. Intermittent /Seasonal Malaria Chemoprevention Transmission reduction (TCP-3b) TCP-5
Products targeting prevention of relapse for P. vivax ® ch i (TCP- 4) TCP-4
emoprevention - -
There are currently no products in the development
portfolio meeting the Single Exposure Chemoprotection Additional Svmbol Global Portfoli
(SEC) TPP-2 itional Symbols on Global Portfolio
Footnote for Generic names on Global Portfolio Brought into portfolio after approval; collaborations with DNDi
1. First approval: Novartis (Brand name: Coartem®). Generics by _
Ajanta, Cipla, Ipca, Strides, Macleods, Mylan; e No progress report in the last two years
2. First approval: Novartis (Brand name: Coartem® Dispersible).
Generic by Ajanta; * Pending review or approval by WHO pre-qualification, or by
3. Brand name: Artesun®; regulatory bodies who are ICH members or observers
4. Brand name: Eurartesim®;
5. Brand name: Pyramax® Tablets and Granules; *%*  Approved in several countries but not approved by WHO pre-
6. First approval fixed-dose combination: Sanofi/DNDi (Brand gualification nor regulatory bodies who are ICH members or
name: ASAQ Winthrop). Generics by Ajanta, Cipla, Guilin, Ipca, observers
Strides;

7 7. Brand name: SPAQ-CO™"



Malaria : Global Portfolio (2017)

9 New Chemical Entities in Clinical Development

Eurartesim-dispersible (Phase Ill)
Tafenoquine (Phase IlI)
0Z439+feroquine (Phase l1b)
KAEG609 (Phase lla)
KAF156 (Phase Ila)
DSM265 (Phase lla)
MMVO048 (Phase I)

SJ733 St. Jude/Eisai (Phase 1)
P218 Biotec (Phase I)



P218 — A New DHFR Inhibitor

Primary target indication = chemoprotection

P218 Product vision

(BIOTEC Thailand)

© "

Key features

HO O Challenges
NH,
N~ O\/\/O Status
M
HoN™ N Next milestone

MMV Project
Director

Potential for Chemoprotection

P. falciparum dihydrofolate reductase (DHFR)
inhibitor

Clinically validated pathway

Activity against wild type, and antifolate
resistance-conferring quadruple mutants

10 fold difference between P. falciparum and
P. vivax IC50 in ex-vivo field isolates

First in human study ongoing

Go/no go decision to initiate controlled human
malaria infection cohort

Dr Emilie Rossignol



P218 — A New DHFR Inhibitor

Current status = Phase 1 studies / Healthy subjects

1) Find hits

(those compounds active against
the target organism)

RESEARCH

2) Test hits
in vitro and in vivo

in the laboratory, for those with the right
qualities to produce a lead compound

2
8
>
St

LEAD IDENTIFICATION

3 Improve lead
compound's properties
by re-enginnering or optimizing it
to remove any undesirable features until it
can be considered a candidate health tool

1-2 years

4 Test the safety
of the optimized candidate
in the lab

| laboratory werk is conducted to ICH® Geod Laboratory
s standards

rach
S Phase | clinical trials
to determine the safety and appropriate dose

e health tool in humans - healthy volunteers
{~100 people,

)
ted to

1-5 years

NON-CLINICAL LEAD OPTIMIZATION

DEVELOPMENT

B
B Phase |l clinical trials
to ascertain safety, and ability of the health tool
to prevent or treat infectious ses — also

known as ‘proof-of-concept' (~100 -600 patients)

7 Phase il clinical trials
to compare the safety and efficacy of the health tool,
head-to-head, against the best currently
avallable equivalent (~3000 patients)

DEVELOPMENT <——TRANSLATIONAL ¢
H/ PHASE |
1.5years

8 Registration
by a stringent regulatory authority and/or WHO
prequalification that thoroughly evaluates all
aspects of the health tool in order to decide
if it should be med a legitimate pharmaceutical
product

1 0 Total 1015 years JcNeNrmrtusetiiioirioo RN



FIM Study with P218

10 -750mg (Ongoing study, London, UK) — Preliminary results

completed Q2-2017

) )

PK | A6 (6+2)
PK | A5 (6+2) B = Food effect Crossover (n=8)
Pk | A4 (6+2
(6+2) Clinical Safety
PK A3 (6+2) No SAE or severe AE
Lab Tests
PK A2 (6+2) No clinically significant drug-related changes
Al (6+2) ECGs

No clinically significant drug-related changes
Pharmacokinetics

Acceptable PK variability, dose-proportionality
11



Controlled Human Malaria Infection

For early evaluation of NCEs : sporozoite & blood stage models

' CHMI Models |

SIM (DVI or mosquito)
(Sporozoite-Induced
Malaria infection)

IBSM (IV)

(Induced Blood Stage
Malaria infection )

Liver stage
infection
investigations

Blood stage
infection
investigations

Blood stage
infection
investigations

J

7 |

Evaluation of Chemoprotective
Properties in Phasel

Evaluation of Curative Properties in
Phasel
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Controlled Human Malaria Infection

Next study with P218 = Sporozoite (DVI) model

P218 (Regimen TBD based on FIM data) on Day -1

* Drug exposure covers liver stage and early blood stage until MPC

Chemoprophylactic activity is causal and suppressive

/ : In human volunteer \
gﬂ a“ ‘ A
3 ed =P
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@\\\ “‘(\e? Blood (erythrocytic) stage
o .1 O
\*)
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7 6 -5 -4 -3 22 i 1 2 3 4 5 6 7 8
Days

P218 /

If chemoprotection is achieved with dosing on Day -1

* Increase interval with administration of P218 on Day -X
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Controlled Human Malaria Infection

Example of MMV Sporozoite Challenge Study : DSM265

DSM265 for Plasmodium falciparum chemoprophylaxis:
a randomised, double blinded, phase 1 trial with controlled
human malaria infection

Mihaly Sulyok, Thomas Riidkle, Alecandra Roth, Raymund E Mirbeth, Stephan Chalon, Nicola Kery, Sonia Schnieper Samec, Nathalie Gobeau,
Carlos Lamsfus Calle, Javier Ibafiez, Zita Sulyok, Jana Held, Tamirat Gebrw, Patricia Granados, Sina Briickner, Christian Ngu etse, Juliana Mengue,

Albert Lalremruata, Kim Lee 5im, Stephen L Hoffman, Jérg) Mihde, Peter G Kremsner®, Benjamin Mordmiiller*
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Cohort 14

Dy -1 400 mig DEMIGS

Dy O directw encus incoulation of sporozaites
Dray 28 or positive thick Blood smear: themapy

Gotocohort 2if:
Mo major safety concerns from cohort 1A
Geometric mean of ime to parasitaesmia

=17 daays

Cohort 2

Dy -7- 400 mg DSMIG]

Dray (@ direct v enows incoulation of sporoeaites
Dy 28 or positive thick blood smear: therapy

Figuire 1: Study design and maln Interventians
Red ourves show the expected DSM2E5 concentrztions. MPC-minimal parsiticidal concentration.
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Controlled Human Malaria Infection

Example of MMV Sporozoite Challenge Study : DSM265

DSM265 for Plasmodium falciparum chemoprophylaxis:

a randomised, double blinded, phase 1 trial with controlled
human malaria infection

Mihaly Sulyok, Thomas Riidkle, Alecandra Roth, Raymund E Mirbeth, Stephan Chalon, Nicola Kery, Sonia Schnieper Samec, Nathalie Gobeau,

Carlos Lamsfus Calle, Javier Ibafez, Zita Sulyok, Jana Held, Tamirat Gebru, Patricia Granedos, Sina Briidenes, Christion Nquetse, Juliana Mengue,
Albert Lalremruata, Kim Lee 5im, Stephen L Hoffman, Jérg) Mihde, Peter G Kremsner®, Benjamin Mordmiiller*
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Flgure 3: Parasitaemla assessed by quantitative PCR
Placebo volunteers (blue) and DS ZES volunteers (red). In cohort 14, 2l D582 65 volunteers remalned negative, Incohort 2 all became posttive. M=malaria defined
as positive thick blocod smear.
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