A Phase 1 biomarker-directed multi-arm study evaluating the co-administration of MM-151
with seribantumab (MM-121), istiratumab (MM-141), or trametinib in EGFR-driven cancers
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Abstract Study Design Mechanism of Action

BACKGROUND: The Epidermal Growth Factor Receptor (EGFR) is a key driver of MM-151 seribantumab ]eY@E Spu
tumor growth in colorectal cancer (CRC), squamous cell carcinoma of the head and //( (MM-121)  (MM-141)
neck (SCCHN), and non-small cell lung cancer (NSCLC). Although EGFR inhibitors \\\//ﬁ /)k\ /)k\
prolong overall survival in many patients, resistance inevitably develops. Resistance \\

usually arises through alterations in the EGFR pathway itself or through upregulation J_ J_ / J_

of alternative signaling pathways. In CRC in particular, mutations in KRAS and EGER low and hi |

NRAS are strong predictors of resistance to EGFR inhibitors. Such resistance may ) ) 8V]5C o] Hereg“'"ﬁ

potentially be overcome by combining MM-151, a potent EGFR inhibitor, with Posi e Nega Ye ¥} X

(IGF-1)-driven signaling through IGF-1R may confer resistance to EGFR inhibitors (Arm A)
by activating pro-survival signaling through the PI3K/Akt pathway. If HRG-mediated
signaling is active, resistance may potentially be overcome by combined Mutant Wil & C %o
administration of MM-151 and the ErbB3-targeting antibody seribantumab (MM-121). ‘1'
Similarly, If IGF-1-mediated signaling Is active, resistance may be overcome by
combining MM-151 with the IGF-1R-targeting antibody istiratumab (MM-141). The MM-151 + trametinib v
rationale underlying this trial is that mechanisms of resistance may be identified (Arm B)

through biomarker analyses, allowing patients to be prospectively assigned to an
appropriate investigational regimen.

METHODS: This is a Phase 1, biomarker-directed open-label study evaluating the
safety, pharmacology and preliminary activity of MM-151 in combination with
MM-121, trametinib, or MM-141. Patients are evaluated for KRAS/NRAS status and

trametinib, a MEK inhibitor. In KRAS or NRAS wild-type tumors, resistance may l, l

arise through activation of parallel signaling pathways. Emerging data suggest that )

heregulin (HRG)-driven signaling through ErbB3 and insulin-like growth factor-1 MM-151 + seribantumab j”i A : q1
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tumoral expression of HRG and IGF-1. They are then assigned to the study arm \ W E — S l \l'Apoptosis
matching their biomarker profile. A modified “3 + 3” design is used to establish a MM-151 + trametinib 10 1( PV JUfviva
recommended Phase 2 dose. Expansion cohorts in CRC and SCCHN will then be \ /

opened to further evaluate safety and preliminary signs of efficacy. Key exploratory [ (Arm D) ] Tumor growth

analyses include evaluations of PK, PD, and biomarkers of additional resistance
pathways.

Investigational Agents MM-151 has additive activity with seribantumab, | .
- . T Part 1 of the study will enroll between 30 and 60 patients
Istiratumab, and trametinib In mouse xenograft models t Part 2 of the study will enroll 48 patients

T Patients will be assigned to appropriate study arm and cohort

anti-EGFR anti-ErbB3 T During a Dose Limiting Toxicity (DLT) window:
K,<1 nM M K.=0.8 nM HRG-positive xenograft model KRAS mutant xenograft model IGF-1-positive xenograft model - if a DLT is observed in 1 of 3 patients, the cohort will be
expanded to 6 patients
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Eligibility
Patients diagnosed with CRC, SCCHN or NSCLC are eligible to

participate in the study. Patients must have/be:

/XPRU [HQRJUDIWY ZHUH HVWDEOLVKHG E\ VXEFXWDQHRXV LOMHFWLRQ| RI I DU WZ E B GOW \LSHWIRRAS antdNRASLAO 6t &CtRI QaileHtsl, pidnD
week-old female nu/nu mice. Mice were randomized into groups of 10 and treatment was initiated. with cetuximab or panitumumab

1t OHDVXUHDEOH GLVHDVH LQ DFFRUGDQOQF

I LOOLQJOQHVYV WR SURYLGH WXPRU ELRS
BRAF status and to assess HRG and IGF-1 expression (MRNA)

T $UP $ SDWLHQWY PXVW EH SRVLWLYH IRL
I $UP % SDWLHQWYV PXVW EH PXWDQW IR
for HRG

T $UP & SDWLHQWYV PXVW EH SRVLWLYH IR
negative for HRG, and wild-type for KRAS and NRAS

T $UP ' SDWLHQWYV PXVW EH ZLOG W\SH IR
negative for both IGF-1 and HRG
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Objectives

Primary Objectives:
To determine the Maximum Tolerated Dose (MTD) or recommended Phase 2
dose (RP2D) in the respective study arms as determined by the observed
safety and tolerability of:
¥ 00 SOXV VHULEDQWXPDE 00 SUP $
¥ 00 SOXV WUDPHWLQLE $UP % DQG SUP '
¥ 00 SOXV LVWLUDWXPDE 00 SUP &

HRG and IGF-1 Detection by RNA In situ Hybridization

+ Control Probe - Control Probe

[ Tissue guality assessed A
by positive and negative
control probes

Secondary Objectives:
To describe the safety and tolerability of MM-151 when given in combination with
seribantumab (Arm A), trametinib (Arms B and D) or istiratumab (Arm C).
Additionally:
/R GHWHUPLQH SKDUPDFRNLQHWLF SDUDPHWHU D
/R GHWHUPLQH LPPXQRJHQLFLW\ SDUDPHWHUYV
/R bVVHVV GLVHDVH FRQWURO UDWHYV 6' 35 RU|&5
/7R DVVHVV 3URJUHVVLRQ UHH 6XUYLYDO 3)6 ED

/R DVVHVV REMHFWLYH UHVSROQVH UDWHYV 255 EDVHG RQ 5(&,67hY I'
eregulin
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2Q0\ &5& DQG 6&&+1 SDWLHQWYV ZLOO EH HC
study.

HRG/IGF-1 testing on
tissues that pass QC

Current Status of the Trial

+ 3DUW RI WKH VWXG\ HYDOXDWLQJ VDIHV
pharmacokinetics of MM-151 plus seribantumab is currently
underway

r 3DUW RI WKH VWXG\ HYDOXDWLQJ VDIHV
pharmacokinetics of MM-151 plus istiratumab and MM-151 plus
trametinib will be open in Q3, 2016
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Exploratory Objectives:
T To assess ErbB receptors, IGF-1R, Insulin receptor, Met, and other biomarkers in

pre- and on-treatment tumor biopsies, archived tissue samples, and blood
T To explore the relationship between clinical activity (and/or toxicity) and changes
In biomarkers in blood and tissue




