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Rational for Targeting RAS-RAF-ERK Pathway
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High frequency of activating RAS or BRAF mutations
found in cancer

Selective BRAF and MAP-ERK kinase (MEK) inhibitors
efficacious in melanoma

Majority of responses are transient

ERK1/2 kinase inhibitors have antitumor activity in
MAPK inhibitor-naive and inhibitor-resistant cells
containing resistant BRAF or RAS mutations



ERK Screening Strategy

Initiated assay: 2003
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Development of ERK Inhibitors
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SCH772984 (ERKi) Profile

*  Potent ERK inhibitor (enzyme and cell) Kinome Selectivity

* Good kinase selectivity profile
* ATP competitive
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SCH772984: Novel Dual Mechanism of Inhibition

LOX BRAFV69E mutant melanoma
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SCH772984 Binding to ERK2 Induces Conformation Change

. ..
Unbound ERK?2 ERK2 bound to ERK inhibitor



SCH772984 Binding to ERK?2 Induces Conformation

Change: Dual Mechanism of Inhibition
. P 5 v

ERK2 / SC772984 complex

* Binds active site of ERK & inhibits kinase activity
* Distorts conformation / hinders MEK ability to phosphorylate ERK
* pERK can be used as biomarker for target engagement



Single-mechanism Dual-mechanism
inhibitors inhibitors

REVIEWS

* Intrinsic kinase
activity

* Activating
phosphorylation by
upstream kinase

« Intrinsic kinase
activity

Targeting RAS—ERK signalling in
cancer: promises and challenges

Ahmed A. Samatar and Poulikos |. Poulikakos

Abstract| The RAS-RAF-MEK=ERK signalling pathway is hyperactivated in a high
percentage of tumours, most frequently owing to activating mutations of the KRAS, NRAS
and BRAF genes. Recently, the use of compounds targeting components of ERK signalling,

gich as RAF or MEK inhibitors. has led to substantial imorovement in clinical outcome in

Nat Rev Drug Discov. 2014 Dec;13(12):928-42.
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ERKIi Induces Tumor Regressions in Melanoma

Tumor Xenograft Model

2400 BRAF mutant model
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ERKIi Induces Tumor Regressions in Pancreatic

KRAS Mutant Tumor Xenogqraft Model
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Mechanisms of resistance to BRAF inhibitors
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Resistance Mechanisms to RAFiI

Wagle et al., JCO 2011
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« Can ERK inhibitor overcome resistance conferred by RAF inhibitors?



ERKiI Overcomes Resistance to BRAF Inhibitors (Vemurafenib)
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ERKI Overcomes Resistance to MEK Inhibitor (Trametinib)

KRASG13D mutant colon cancer

KRASG13D mutant colon cancer
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MEKI + BRAFI Delay Resistance to BRAF Inhibition

‘ ORIGINAL ARTICLE ‘

Combined BRAF and MEK Inhibition
in Melanoma with BRAF V600 Mutations

Keith T. Flaherty, M.D., Jeffery R. Infante, M.D., Adil Daud, M.D.,

Rene Gonzalez, M.D., Richard F. Kefford, M.D., Ph.D., Jeffrey Sosman, M.D.,
Omid Hamid, M.D., Lynn Schuchter, M.D., Jonathan Cebon, M.D., Ph.D.,
MNageatte Ibrahim, M.D., Ragini Kudchadkar, M.D., Howard A. Burris 1ll, M.D.,
Gerald Falchook, M.D., Alain Algazi, M.D., Karl Lewis, M.D.,
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ABSTRACT

BACEGROUMND

Resistance to therapy with ERAF kinase inhibitors is associated with reactivation of
the mitogen-activated protein kinase (MAPK) pathway. To address this problem, we
conducted a phase 1 and 2 trial of combined treatment with dabrafenib, a selective
BEAF inhibitor, and trametinib, a selective MAPK kinase (MEK) inhibitor.

METHODS

In this open-label study involving 247 patients with metastatic melanoma and BRAF
V600 mutations, we evaluated the pharmacokinetic activity and safety of oral da-
brafenib (75 or 150 mg twice daily) and trametinib (1, 1.5, or 2 mg daily) in 85 17




ERKi Overcomes Resistance to the Combination of BRAFiI and MEK

Inhibitors in BRAF Mutant Melanoma
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Trametinib (MEKI) activity in BRAF inhibitor naive patients

100 Confirmed Response Rate: 25% - MO

80 Median PFS: 4.0 months ~ M1la
B M1b
M M1ic

K *
**V

K

K

Kim, Kefford, Pavlick et al. J Clin Oncol. 2013
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Trametinib (MEKI) not Effective in Patients Who Had

Prior BRAFI Therap
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Kim, Kefford, Pavlick et al. J Clin Oncol. 2013
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Clinical Utility for ERK Inhibitors

- Target RAF / MEK inhibitors refractory tumors

- Develop ERK inhibitor in combination
- ERKi + RAFi
- ERKi + MEKIi
- ERKIi + PI3Ki
- ERKi + BRAFiI + MEKI

- Sequential treatment with MAPK pathway inhibitors to prevent / delay resistance:

RAF inhibitor (vemurafeiib) MEK inhibitor (trametini&) ERK inhibitor

- ERK Inhibitors may address a large unmet medical needs: NSCL , Pancreatic cancers, NRAS mutant
melonam




ERK Inhibition: Is it Feasible?

YES (preclinical)



 SCH772984 is a first-in-class novel, potent & selective ERK inhibitor
that demonstrates:

- Potency & selectivity
- a unique dual mechanism of action
- in vivo anti-tumor activity in BRAF/RAS mutant tumors

- activity in resistance settings with ERK reactivation

* ERKi and BRAFi combination results in enhanced anti-tumor activity

e ERK inhibitors in clinical trials: MK8353, BVD-0994 & GDC-0994



Thank you for your attention !
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