/\ \V EO Antitumor Activity of Anti-RON Antibodies and Biomarker of Response

PHARMACEUTICALS, - May Han, Kerry Whalen, Jamie Gifford, Andrea Boudrow, Kristan Meetze, Qing Liu, Ting Chen, William Winston, Solly Weiler, Jeno Gyuris
AVEO Pharmaceuticals, Inc., Cambridge, MA, USA.

Abstract Anti-RON mAbs potently inhibit RON functions in vitro Anti-RON mAbs inhibit RON receptor-driven 29B06 is efficacious in human cancer xenografts Biomarker of 29B06 response
Recepteur d'Origine Nanatais (RON fumorigenesis 2.5 -
or MST1R) receptor tyrosine kinase is j- i i inhibi indi i . . . . . .
) ) : ptor ty ( Anti-RON antibodies potently inhibit MSP binding to RON 29B06 dose response with H358 xenografts . o Cell lines with high RON index are highly enriched
a member of the c-Met RTK family. ON DC model . P in cerfain cancer types
Macrophage stimulating protein (MSP WT RON DC mode 1200 ® ® . . .
Pnag 9 b | N : i o O7B11 == 40 mpk of 29B06 3 154 GSK cell line dataset: 316 cell lines, diverse types
or MST1) serves as its on|y known Neutralization of ligand binding 1800 ~ - 8= 20 mpk of 29806 £ b4 ® High index
activating ligand. Overexpression of 100 - = 20806 10009 e 10 mpk of 29806 . & 1o °
RON has been demonstrated in m 07F01 Antibody |EC5o (nM)|  SD = == 5 mpk of 29B06 I Low index 2.9 775 n pancreatic
. \ ; _ _ 800 P
multiple solid tumor types, and it 5 & 29806 7 == 07FO] £ o IgG 05 o
| ith di ion. A 5 07FO1 0.26 0.05 £ ® 2 :
correlates with disease progression. R v 19A04 £ & 9 15/20 in colon cancer
potentially oncogenic splicing variant S 50 o 17506 a0 | oo 015 0 == 19A04 S 6004 0 - - ” " o 3 s
has also been observed in colorectal 3 = > = 0/75 in hematological cancer
. c A 18HO9 _ S == 12B11 O 400 - TGl 5 1
cancer. The overexpression of RON - . 12811 19A04 non-neutralizer . £ E Top 25%
. . . () — = 5
in lung and breast epithelial cells has o v om0s | 111 008 £ o 1ah0o oo RON index and individual genes 5 05 cutoff
been shown to induce tumor a0 ‘n GSK dataset -
development and metastasis in animal . 12B11 non-neutralizer 9G ” - a5 o ©
mod?ls' l_nh'bmo_n of RON I_('nase -3 -2 -1 0 1 2 3 17F06 non-neutralizer 0 10 20 30 40 50 60 70 o0 -0.5
activity via dominant negative log nM Day e
receptor, small-molecule inhibitor, and 0 ' ' ' ' ' ' ol )
. . 0 2 4 6 8 10 12 Cell lines
antibodies leads to tumor growth
inhibition in several preclinical Anti-RON antibodies inhibit MSP-induced signaling in T47D Cells Day WIDR xenograft-expressing RONA160
models. Investigating the antitumor
: . . p-ERK inhibition RONA160 DC model 1800 29B06 40 mpk . . . .
g‘;:ggg”“; Sv%trergu?ésf Oq: dagn RON 1600 - = 27806 40 mp Human tumors with high RON index are highly
predic’ri?//e biomarker to guild the o = 07F01 Antibody | IC5o (nM) | SD 1400 == 20806 16007 o= PeS enriched in certain cancer types
: . 100 - ] | = 1400 Genelogic dataset: 660 tumors, 8 types
therapeutic development is important. c A 29B06 o | 0o0r | oo _ £
A panel of functional anti-RON £ 807 v 19A04 ' ' 12007 ! == 17F06 <1200 1 . .
antibodies with high binding affinity = 501 * 17F06 18H09 | 071 0.36 o 1000 e O7FO E 1000 - - e——. RON pathway index: pancreatic cancer
were isolated from murine = 40 4 18HO9 g K 2
: : 19A04 15.4 1. 35 < - ;
hybridomas and extensively S Y 19811 0 548 53 S 800 | o 1911 . 800 ® A gene set consists of the top ~40 most Others
characterized. Several antagonistic L 207 29806 | 044 | 027 S - % T 5 600 - consistently correlated genes, with RON g 19 Pancreatic ductal adenocarcinoma
antibodies were identified by their 0 e . —— 18H09 400 - expression identified among 9 different > 33/57
- L . 12B11 | 591 5.92 . -
ability to inhibit MSP-induced cell 20 , , , 400 - 1 | human cancer microarrays e
signaling, cell proliferation, migration, 4 2 0 2 17F06 | 0.96 0.4 9C 2007 ) ) dex is th " 2 05 Top 25%
and invasion. Several of these log nM AB 200 0 | . . | . | | . . ® The RO!\I pathway index is the average of the < cutoff
antibodies can induce receptor 0 . . . . . | o 2 4 6 8 : 10 12 14 16 18 expression levels of these genes in a given 2
internalization and degradation. The 0 5 4 6 8 10 19 Y dataset % 0.5 —
ibodi inhibi 5nM MSP 5nM MSP : . : g s
ontlbodlﬁstwere also ?hblde fo mlI;lblt | +5n | | +5n | Day ® To date, 14 cells lines with RON expression 2 0/15
xglrljog rarr rumor grow hrlven Y o & — 5 o o Proprietary Directed Complemented (DC) breast tumor model driven by WT RON or RONA 160 BxPC-3 xenogrqﬂ' (by flow—cy’rome’rry) were tested for tumor Benigr]\f;;ﬂ]others
wild-type (WT) RON or the RON 2 2 > £ - & - = 2 2 Lo X o X o e : 15
delta 160 variant s 39 3 83535 2 @ S T 2 22 2 8 - ] ] ] ] 1600 - growth inhibition (TGI, %) by 29B06 in ' Sationt e
' S &§ E = 8 5 3 &5 2 S &§ 2 & 9 g g 07F01 decreases proliferation (Ki67) and increases =~ 29B06 20 mpk xenograft seffings anents s
We have also identified a multi-gene PRON M ELEE ™" [ < [ apoptosis (TUNEL) in WT RON DC tumors 1400+ _gm 15G 40 mpk
biomarker to identify tumor lines with =3 e - (67 IHC T 1200 - ® There is a significant correlation between RON bathway index: colon can
potentially activated RON pathway, RON W oy 1 - '.‘r' . [ ~—— £ RON pathway index and TGI, with R = 0.56, pathway index: colon cancer
and it is being validated in a panel of - - ;ﬁ P _"" g “I ﬁ d kon _'.x::H:..'.-nl*.L W B Dol 1“,_5_{_',.,, o 10007 P <0.038 1o Others
xenogratft studies. This signature may pEk . B P ——— e ot o .“ a8 '} IR Ry S 500+ ] . . | Colorectal adenocarcinoma
to anti-RON antibody treatment. 8-tubulin T —— R Sl 44 R _T:; I #!'.', ‘;::E_E-i-“; NN e g P = 400 o of tumors have high RON index value >0.6 in >
g o0 PR LA K a4 B e, RIS e e et T 2 | nelogic dataset § 05- Top 25%
Lead murine antibodies 29B06 and YR E#-."_% 'n? .4*;;15 ? v M B WSS 0 £* 7.2 200 Genelogic datase ke lop 2
. MYAY Sse i LD el a T B v A . .
07FO1 are humanized, and the RS 07FO1 0 ' T - T T p T . ® The same cancer types are enriched for high 5
humanlzebcli derivatives haqe | Binding kinetics to RON SEMA+PSI Antibody binding to cell i . TUNELIHC B P Day RON index in both cancer cell line and =0 |
corpgoodrg e activities fo the parenta protein by Biacore surface RON G TR RO T e Ce PO B W e B A v e = O, human tumor datasets, suggesting that the cell Aden?rfzfumomﬂ
antibodies. e e RS I st el o N T A e R ph Kinefi ¢ 20B06 and 07FO1 line validation of the biomarker may be 05
] Measurements at 37°C (SEMA+PSI) . Cell surface PC3 HT-29 UG AR DR T A BNt 0 T armacokinetic parameters o an aoplicable to human tumors Patients
Antbody e (/Ms) | kd (175) | Ko (M) n Antibody | | ding by FACS | (WT RON) | (RONA160) B st Gt R aRat NSRS 2 i SR PP
Ack led 07FO1 | 2.00E +06 | 8.00E —04 | 4.00E-10 3 ronos |- binding@10pg/ml| 99 99 "M‘n : '“*-"1.:'-.;;;"';‘? Mg I TS ke U 100 G | e | T el | mikg | ml/day/kg
cknowledgements 29B06 | 5.20F +05 | 6.90E -04 | 1.30E-10 3 KD (nM) 0.13 0.48 IaRh ot S S S B e WG S 1, NN 20506 | 82 | 348 | o033 | 22117 | 279 24 Summa ry
This study was supported by AVEO Pharmaceuticals, 17F06 2.60E +05 | 2.10E-05 | 1.30E-10 3 07501 % binding@10pg/ml 99 99 . '_f:‘: = : I ey b LA ) 'i.h o A ) : :_,. N L A \ S :E 13.8 204 0.04] 337 4] 50 9 30
Inc., Cambridge, MA. lgG 07F01 . o go . - . . . o I of o 5
Editorial assistance was provided by Kimberly Brooks, 18HO9 >-80F +05 | 1.20F-04 | 2.20E-10 2 KD (nM) 0.03 0.34 "o g e We have identified a pcmel of hlgh-afflnll'y anti-RON antibodies that inhibit MSP-induced
PhD, of MedErgy. 12811 No binding 17F06 | % binding@10pg/ml| 99 79 3 10 cellular activities, such as p-RON, p-Erk, motility, and invasion
18H09 | % binding@10pg/ml 99 98 . WL ¢ o . s . . . . o . . .
mAbs 07F01 and 29B06 inhibit RON activi = o
12517 % binding@10pg/m |95 5 49 ; N ty : ® These anti-RON antibodies den]onsl'r.al'ed antitumor activity in engineered models driven by
5G| % binding@10pg/m 2 2 and aownsiream signaiing £ —4= 29B06 RON or RONA160, an oncogenic variant of RON
- O ~8= 07F0] _— . . e el s
mlgG mlgG 29B06 29B06 mlgG  mlgG 07F01  07F01
oy Dl migG 29806 2980¢ T A A A ® Lead Ianfth:‘gonlstlc antibody, 29336, demonstrated broad spectrum antitumor activity in a
S L L L | = ! L — " ' . , , , , , panel of human cancer xenografts
o _ o ] pPRON el e 0 5 10 15 20 25 . . . . . .
Inhibition MSP-stimulated Inhibition of MSP-stimulated (Y1238/Y1239) et e Day ® 29B06 can induce receptor degradation, decrease RON signaling, decrease proliferation,
HPAF-Il migration HPAF-II invasion ol RON BESSSSESRssalkasa increase apoptosis, and decrease angiogenesis in xenografts
£ 1600000 1000000 ® 29B06 is efficacious at inhibiting tumor growth in more than . . . .
5 2 KT (SA73) - — . . . e A RON pathway index biomarker derived from human microarray datasets was shown to
> 1400000 T £ 900000 P 10 xenograft models, including tumors expressing WT RON and | b
G 1200000 — 3. 800000 RONA160 correlate with TGl response to 29B06
% 1000000 J_ G 700000 Total Akt -m—-_-*“ Th h o d I I h. hl o h d
5 800000 $ 600000 1 Bk ) [T e , , e The same cancer types, such as pancreatic cancer and colorectal cancer, are highly enriche
2 600000 g 200000 r202/v204) ODCHOREE:- == == * 29806 t_reo'flmem decreases pro"fem(;'on Ki67 IHC), increases for samples with high RON pathway index in both cell line and human tumor microarray
& o] 3 300000 Total Erk1/Erk2 IW apoptosis (c eoved caspase-3 IHC), ecredases angiogenesis datasets, suggesting the biomarker may be relevant in the clinic if the biomarker is
S o 8 200000 - (CD31 IHC), and induces receptor degradation (RON western) validated in xenograft models
- <O Q,ob ‘%\0 1<<0b \,\oq %\\ 1%\\ P‘Ob‘ \g »182 = 100000 7 RIS T T T e p——— U S P P s in xenografts . . . . . . . .
N rlq\“\ MAENAREC RN \a By e — - e The biomarker may help us identify tumor types or subtypes for clinical investigation of
| +TnM MSP | mlG  m29B06 mO7FOl 29Bgﬁdp:triﬂzf;:h::;:pﬁ)jaI:g]rz;jE;lr(i'oﬁ_Akt' 07FO1 inhibits pRON and p-Erk ® 29B06 was administered twice weekly at the indicated doses humanized 29B06

POSTER PRESENTED AT THE EORTC-NCI-AACR INTERNATIONAL SYMPOSIUM ON MOLECULAR TARGETS AND CANCER THERAPEUTICS, 16-19 NOVEMBER 2010, BERLIN, GERMANY.




Antitumor Activity of Anti-RON Antibodies and
Biomarker of Response

May Han, Kerry Whalen, Jamie Gifford, Andrea Boudrow, Kristan Meetze, Qing Liu, Ting Chen,
William Winston, Solly Weiler, Jeno Gyuris

AVEO Pharmaceuticals, Inc., Cambridge, MA, USA.

POSTER PRESENTED AT THE EORTC-NCI-AACR INTERNATIONAL SYMPOSIUM ON MOLECULAR
TARGETS AND CANCER THERAPEUTICS, 16-19 NOVEMBER 2010, BERLIN, GERMANY.



