XI Encuentro de Cooperacion Farma-Biotech

New epigenetic agents: therapeutic approach incanc  er

cima
CENTER FOR APPLIED MEDICAL RESEARCH
UNIVERSITY OF NAVARRA

Madrid, 2 de julio de 2014

y MEDICAMENTOS INNOVADORES
Plataforma Tecnolégica Espanola

r A e ‘ ’é"%”%‘*’fﬁ%l farmaindustria



Outline

e |Institution: CIMA
* Project

» Partnering Opportunities

cima X! Encuentro de Cooperacién Farma-Biotech
Targeting Epigenetics Madrid, July 2014
e



CIMA

The Center for Applied Medical Research  (CIMA) is private non-profit biomedical
research institution of the University of Navarra, based in Pamplona, Spain.

CIMA carries out high quality scientific work with a strong translational focus.

LISEEEETEITRO R |

ﬂ__ v#:

cima X! Encuentro de Cooperacién Farma-Biotech
L Targeting Epigenetics Madrid, July 2014



CIMA. De-risking Drug Discovery Process

CUN CIMA

Translating Basic Science Pharmaceutical Industry

Medical Center

Drug Discovery &
Development

Clinical FDA

* Target Rich

- Patient Data = -

- BioBank
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CIMA. De-risking Drug Discovery Process

00

CIMA _
U Translating Basic Sci Pharmaceutical Industry
Medical Center ransiating basic science

Drug Discovery

Target ID and Validation Drug Discovery &

Clinical | FDA
Development
Basic Biological Research
* Target Rich
- siRNA, MoA, KO mice, peptides
- BioBank
- Patient Data

* Translational Medicine « Basic Science « Drug Discovery

Bidirectional data analysis to identify and/or Advanced basic research to decipher MoA Proprietary tool(s), biologics or/and small
prioritize clinically relevant molecular targets underlying clinical evidence. molecules, for in-vivo PoC: efficacy & safety

or pathways.

Implementation of in-vitro or/and in-vivo assays
for unequivocal assessment: PoC
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CIMA. De-risking Drug Discovery Process

From Bed to Bench and Back

CUN CIMA

Translating Basic Science Pharmaceutical Industry

Medical Center

Drug Discovery

g Discovery & Clinical L

Target ID and Validation evelopment

- Basic Biological Research

* Target Rich
- siRNA, MoA, KO mice, peptides

- BioBank _
- Patient Data - Cellular & Animal Models

» Expected Deliverables:

i.- Novel Target / MoA

ii.- In-vitro & In-vivo PoC with “drug-like” molecules or biologics: Efficacy & Safety -> Advanced Lead(s)

iii.- Lead(s) with proprietary IP (Availability for further development)

iv.- “Know-how”
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Projects Overview
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Projects Overview

Hit Hit Explosion ADMET/PK Lead ID Business
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Projects Overview

Hit Hit Explosion Lead ID Business

Target Validation ADMET/PK

Target(s) Therapeutic effect Patent (IP)  in-vitro assays In-Vivo Efficacy Development
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Targeting Epigenetics: Cancer

Aim

Effective therapeutic agents targeting a novel epigenetic MoA: Unmet needs in cancer

Approach

1. Target identification strategies: siRNAs, functional and expression studies
2. Targets validation

3. Hit ID (proprietary chemical series, IP).

4. Hit Explosion and Lead(s) ID, acceptable PK, in-vivo PoC

5. Lead Optimization
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Target Identification

» Use of siRNAs
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Target Identification. Hematologic disorders
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Target ID & Validation. Hematologic disorders

« “Targetl” is a mammalian histone methyltransferase that contributes to the epigenetic silencing

of tumor suppressor genes.

 “Target 1” inhibition with  siRNA in ALL cell lines

Neg sil
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Target ID & Validation. Hematologic disorders

* DNMTs (DNA methyl transferases)

maintenance
DA methylation

de novo
DA methylation

MH; NH; NH,
H Hs Hy
NGt | Dnmt3a/3b N | Dnmtl N !
] i ? q‘ 3 ? ‘T.: ’
Efl\flﬂ nﬁj\w D‘-”’J\-w
| SAM-CH, SAM J SAMACH,  SAM I
cytosine 5-methylcytosine S-methylcytosine

e State of the art:

Marketed - irreversible covalent complex with DNMT1
where DNA hypomethylation is observed at 300nM & 30nM respectively

- Azacitidine
- Decitabine

- SGI-110 Phase 2 - irreversible covalent complex with DNMT1
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Target ID & Validation. Hematologic disorders

* DNMTs (DNA methyl transferases)

Methylation level

cima
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Agirre X, Vilas-Zornoza A. PLoS ONE 2011
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Biological Chemistry: Hit ID

« Aim:

I.- First-in-class dual and reversible inhibitors: molecules targeting “Targetl” & DNMTs

ii.- Novel chemical series with proprietary IP

» Approach:

- Knowledge-based
de-novo design

AdoMet AdoHcy

- Structure-based

* Achievement:
v/« Synthesis

v/ «|P — patent filed in June 2014
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Medicinal Chemistry: Lead ID

* Aim: From Hit Explosion to Lead ID

Novel
Chemical

Series

» Approach:

a) Synthesis of new compounds to establish Structure Activity/Property Relationships (SAR/SPR)

b) Workflow,

I.- Design

ii.- Synthesis

lii.- In-vitro binding assays (vs “Target 1” & DNMT1) (initial decision point)
SAR Iv.- In-vitro cellular assay (MTS)

v.- In-vitro functional assay (cellular, epigenetic marks)

vi.- Toxicity (THLE-2 & PBMC) (decision point)

vii.- ADME profiling

viii.- Pharmacokinetics (decision point)

IX.- In-vivo efficacy model(s)
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Lead ID: Biochemical Profiling

* Aim: From Hit Explosion to Lead ID

Novel
Chemical

Series

» 71 compounds synthesized

* Biochemical assay vs “Target1” & DNMT1

0.1 nM <«4—— 1000
9.75

9.50
9.25
InM «— 800
8.75 L] °
8.50

8.25 o ™ °
5.00 ® °

®
7.75 ° e o
7.50 °

L e®
7.25 b ® -
7.00 ° .
6.75

10 nM <+——

100 nM «——

“Target 1" pICy,

6.50

6.5 s *%o, References:

1uM <«—— 600 & .
875
5.50 e |
625
5.00 e L ® Proprietary Molecules
4.75

4.50
450 475 500 525 550 575 600 625 650 675 700 725 VA0 775 8.00

DMMT1 plCE0

Compound 1

Compound 2

cima X! Encuentro de Cooperacién Farma-Biotech

19
Targeting Epigenetics Madrid, July 2014



2

» Selected, from our proprietary chemical series, as pharmacological tool compounds: CM-272 & CM-579

» Epigenetic marks,

Lead ID: Functional profiling

in-vitro cellular

PEER cell line

2mH3

H3 total

ECy, ~ 100 nM

CM-272 (UM)
4_4
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“Target 1” ICs (NM) 9
DNMT1 ICs5o (NM) 347
DNMT3A ICso (NM) 85
DNMT3B ICso (NM) 256

C+ C-
0 0.05 0.1
44

CM-272 (UM) ECy, ~ 100 nM

CEMO-1 cell ling

thylcytosine

0 0.05 0.1
4_4

CM-579 (M) ECg, ~ 100 nM
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Lead ID: Cell proliferation

* Aim: From Hit Explosion to Lead ID

Novel
Chemical

Series

» 71 compounds synthesized

» Biochemical assay vs “Target 1”7 & DNMT1 ; colour-coded by cellular activity vs CEMO-1 (ALL) @ 1uM
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Comparison: Proprietary Lead Molecules vs References

- Heat-map, proliferation (Gl.,)

CEMO-1  LAL-CUN-2 OCLAML-2  MV4-11 JJN3 U266
Compound 1
Reference “Target 1” inhibitors
Compound 2
CEMO-1  CM-272
1501
5 100
CM-272 0
Ly 50
_ 2
CIMA dual inhibitors . . . n . .
-4 -3 -2 -1 0 1 2
CM-579 Log [CM272], uM
Glgy: 218 M
5-AZACITIDINE
Reference DNMT inhibitors
DECITABINE

0Glcg \43_ .,,|

Glso >50p|\/| 10pM 1uM 100nM
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Comparison: Proprietary Lead Molecules vs References

« Apoptosis, MV4-11 cell line
AML (Myeomonocytic)

Compound 1 385nM Compound 2 385nM
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Lead ID. Cell lines panel

» Selected compounds, CM-272 & CM-579, @ 1 M vs 40 cell lines (Solid Tumors )

Glg, (NM)

CM-272 CM-573

539

MGH-U3 (Bladder)
MGH-U4 (Bladder)

610

RT112 (Bladder) 899
UM-UC-7 (Bladder)
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HELA (Cervical)
COLO-205 (Colorectal)
HCT-116 (Colorectal)
LOW O (Colorectal)
UB7-MG (GlicBlastoma) 294
DU145 (Prostate)

PC3 (Prostate)

cima

Targeting Epigenetics
E )

Glg, (NM)

141
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319

531

109

275
176
297
118

223

307

Glg, (NM)

CM-272 CM-579

HEPG2 (Hepatocarcinoma) 259

HUH7Y (Hepatocarcinema) 99

Hep3B (Hepatocarcinoma)

385

PLC (Hepatocarcinama)

342

Sk-Hep1 (Hepatocarcinoma) 127

451-LU (Melanoma)

378

1205-LU (Melanoma) 121

A3TE (Melanoma) 357

SK-MEL-18 (Melanoma)

SKE-MEL-28 (Melanoma)

SK-MEL-103 (Melanoma)

281

SK-MEL-147 (Melanoma)
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UACC-E2 (Melanoma) 780

WWIM-35 (Melanoma) 854

Glg, (NM)

502
152
904
903
364
69
20
48

161

29

32

150

168
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Glg, (NM)

CM-272

CM-579

SUBEBE (Pancreas)

621

441

A493 (Renal)

CAKI-2 {Renal)

304

A549 (non-small-cell lung cancer)

H23 (non-small-cell lung cancer)

H358 (non-small-cell lung cancer)

H460 (non-small-cell lung cancer)

H1299 (non-small-cell lung cancer)

H187 (small-cell lung cancer)

H209 {small-cell lung cancer)

HCCI5 (small-cell lung cancer)

MN417 (small-cell lung cancer)

0.0 100.0

% growth-inhibition 24



Lead ID. Impact on bladder cancer

 Proliferation

MGH-U3
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g
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» Epigenetic marks
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Lead ID. ADME profiling

» Selected, from our proprietary chemical series, as pharmacological tool compounds: CM-272 & CM-579

* In-Vitro ADME & Off-target selectivity profiling

e CM-272 e CM-579
P450s: 1A2, 2C19, 2C9, 2D6, 3A4 (<50% @ 10uM) v v
" Plasma Protein Binding (% unbound) 24.4(H), 25.0(M) 14.7 (H), 4.6(M)
g Solubility (>100 pg/mL) @ pH=7.4 v v
<
PAMPA (Pe 10 in nm/s) 0.16 (Low) 0.01 (Low)
Liver Microsomal Stability (t,, estimation) in minutes >145(H), 35.2 (M) 133 (H), 10.4 (M)
P
€ | hERG binding (IC, >100 uM) 4 v
g Patch Clamp (IC5, >50 puM) on-going on-going
)
>
S | PBMC (LCy, uM) 9.8 >100
é THLE (LCs,, M) 1.8 1.3
@
=
“I—(_\j 37 additional epigenetic targets (<50% inhibition @ 10uM) 34 v
o
X 1 Mice (i.v.); €.9. Vg, t1 & Cp0 @ 2.5 mg/Kg 0.7 (L), 24 (h) & on-going
o}
406 (nM)
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Lead ID. In-Vivo Proof-of-Concept (PoC)

 Selected, from our proprietary chemical series, as pharmacological tool compound for in-vivo PoC: CM-272

» Pharmacokinetic study & Therapeutic window

- Based on PK parameters, based on i.v. and i.p administration, simulations of CM-272 plasmatic concentrations

THLE-2, LCy, = 1.8 pM

800

200

400

—
]
]
s
]
s
s
L]
L]
L]
]
]
L
L]
=
s

200 % . Y CEMO-1, Glg, = 218 nM

100 K

] 85 170 255 240 425 510

Time h

Predicted CM-272 plasmatic concentration (nM) evolution vs time after i.v. (2.5mg/kg) administration every 24 h during 3 weeks .
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Lead ID. In-Vivo Proof-of-Concept (PoC)

 Selected, from our proprietary chemical series, as pharmacological tool compound for in-vivo PoC: CM-272

CEMO-1 M 30 % human cells at day 3 rtrol

10x10¢ % 25 Liver 10,38-34,83% srirol
' £ 20 Blood 0-0% il
'g 15 artrol
—— 2 Spleen 0,54-1,2%
Day O : Day +3 S 10 artrol
Y0 iv 2,5mglkg 28 days S Kidney 18,38-34,83% o)
=6
n=
0 Bone Marrow 1-1,8% nto
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remission
100
Liver o v Liver s 80p | e i
& W S < |
¢ O W £ i
@) @) & 60} ! group
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)
2mH3 rm—— 5-mC . 5 a 40 i ---- tratamiento
I [ p<0.001 7
= i
H3 total x = % i
@ 20} -
|
0 ul 1 1 1 L i
50 60 70 80 90 100
Time
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Timeline & Next Steps: Lead Optimization

e Timeline

Hit to Lead Lead ID. -
1FTE = 2FTE In-vivo PoC Lead Optimization

02Q15

May 12
Optimized Lead - in-vivo

“Targetl” & DNMT  Epigenetic - Hematological tumors

SiRNA Hit ID Patent application filed - Solid Tumors

screening Chemical probe assays Marks

— _/
~—

Druggability assessment
Dec 12

» Lead Optimization process is on-going, mainly focused on:
I.- Improving cell permeability
ii.- Pharmacokinetics (oral admin)

lii.- Increasing therapeutic window
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Partnering Opportunities

 Value Proposition

- Novel Mode of Action: “Target 1” & DNMTs

a) Their corresponding functional epigenetic marks overexpressed in several cancer cell lines
b) This dual inhibition leads to synergistic effect in epigenetic mechanistic pathway.

- First-in-class dual and reversible inhibitors targetting “Targetl” and DNMTs

- Proprietary chemical series; patent filed in June 2014

- Pairwise comparison using FDA approved irreversible DNMT inhibitors and “Target 1” reference
inhibitors vs our dual inhibitors clearly highlights higher efficacy in cell proliferation and apoptosis.

- Identified lead compound for in-vivo Proof of Concept:

a) Remarkable overall survivial, no toxicity issue
b) Epigenetic marks as biomarkers for efficacy assessment

cima XI Encuentro de Cooperacion Farma-Biotech 31
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Partnering Opportunities

 Partnering

2

Two scenarios are initially envisioned:
1.- Product license (IP)

2- Stepwise research investment & first option (right of first refusal)

cima X! Encuentro de Cooperacién Farma-Biotech
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