INHIBITION OF MACROPHAGE-STIMULATING PROTEIN RECEPTOR (RON) AND METHODS OF
TREATMENT THEREOF CROSSTREFERENCE TO RELATED APPLICATIONS
[0001]Thisapplicatistitiziensthebenefitof U.S. Provisional Application USSN@0IS388)868sfiled November
21, 2007 the entire contents of which is hereby incorporated by reference. FIELD OF THE INVENTION
[0002]The present invention pertains to methods and compositions for inhibiting the human

M hage-Stimulati ' tqr (- -Rear . , Qriq tais)).Th
przcs:reonp'z i?gsntiémiigggg&%%?%%%%%%énb %ﬁéﬁfﬁgﬁ%ﬁ% |%5;asgsa:?1 a maemmal

comprising administration ofantibodies or antibody fragments specific for RON that inhibit RON

activation. BAGIGREMNEIE THE MY ENIHOARRO3HheMacrophage-Stimulating '

ProteinReceEtori hereinafter also referge‘d to as "RON", belongs to the c-met family of receptor
tyrosine kin2%8&LRON is'@hiterodiiiRtic FREER T compricet®t an ekticelludFafhitchaintdnd a
transmembrage betaehaincRON is firghekpressedras a singer chains precussars followed: by g£leavage

into the alpha and the heta cftg ins (1), It is believed that the beta chain is required for. binding of its
ligand, Mac{%r%\brﬁlé%g-rstlr%ula |r?gﬁotglfﬁ?'M%ﬁ'%aﬁﬁlaﬁ@ESﬁgrp?foté? ), t‘g)?}ﬁcéq?ecéﬁtort,lgﬁakfﬁe Kringle
domains ofizzand3oafaMER, aye redflareskfoe RON/MSP interaction.See,. U.S. Publ, No.

2003/0073d§,';} The t:ﬂgﬁll q.?&';ﬂ]of RON is thought to have little homology with the
correspon mg? ﬁgmoa%f:ls 0 thl%lalﬁc({rgn%t amily receptors. Indeed, binding of Hepatocyte Growth Factor

("HGF"), with0timulateBithe Preceptdrs innvesimerfaniiyrtethesROMN> methods  and

compesitions for inhibiting the human Macrophage-Stimulating

Proctein Receptor ("MSP-R" or T"RON" (receptor d’origine
nantais) ). The present invention. further provides. methods
for treatment of tumors and other digeases in a mammal
comprising administration of antibodies or antibody
fragments specific for RON that inhibit RON activation.
BACKGRCUND OF THE INVENTION

[0003] -The Macrophage-Stimulating ~ Protein Receptor,
hereinafter also referred to as "RON'", belongs to the c-met
family of receptor tyrosine kinases. RON is a heterodimeric

protein comprised of an extracellular alpha chain and a
transmembrane beta chain. RON 1g first expressed as a
single chain precursor, followed by cleavage into the alpha
and the beta chains (1). It is believed that the beta chain
is reguired for binding of its ligand,
Macrophage-Stimulating Protein ("MSP"; a/k/a HGF-1like
protein), to the receptor, and the Kringle domains of 2 and
3 of MSP, are reqguired for RON/MSP interaction. See,
U.S. Publ. No. 2003/0072656. The extracellular domain of
RON is thought to  have little homelogy  with the
corresponding domains of the c-met family receptors.
Indeed, binding of Hepatocyte Growth Factor ("HGF"), which

stimulates other receptors in the c-met family, to the RON



receptor, does not stimulate tyrosine kinase activity (WO 02/083,047). [0004]RON is thought to have a
role in cell migration, shape change and invasion of tissues by tumors (1).An earlier publication,
however, reportecbatimited role for RON for inducing transformation, but gesarredsagtomotion of
invasive growth by RON activation (16). [0005]Mutations, deletions, gene rearrangements and
alternative mRNA splicing may cause activation of RON without any ligand binding (1). Variations in
the tyrosine kinaste domaig of RON may pslg\lz an im grtagt r:égcljesinna&ctiv%tilcl)‘lna%1:e Rogc(tll.vCIgning of
RON from V&riots Cancercel lines fias shiown Activation due to various, defects'in the mRNA
encoding foWRAIR./[0886MSPisamemberofthekringle-domain plasminogen-related protein family (1).
As its nameJgiplips, MSEyas griginally found fo stimulate magrophages by a variety, efeans (for
review, see 2, 3). For example, addition®of MSP to certain RON-expressing macrophages induced
shape chaffapechelnsds, AldropRioe§toats, sHagbéRssisand®imniiiemedidtbl proddstion (4, 5,
6). RON wagalsq found in be exprgssed,inepithelial cells sueh askeiatinpeytes wheee MSP was

shown to phosphorylate RON and activate a number of signaling pathways that elicited cell
adhesion/RBHiitE Anti 1800ROHE artd BIORFGEIGE #€€honB8E (795 SWthiT the Fasb FRIGEARD

over-expressioihelROMN:hag-baen observed inseveeal apithelial tumors and cell lines (ex. colon (9, 10,
11), lung (12) brT\last (23)). In a recent stgd , Iung tumors developed in transgenic mice en%f'neered to
over-expreggqﬁé in thEit Tiigei: 15) féﬁfﬁ B is $phsssed P4 VARE S Hutnan"Eancer cell

lines.An antiboshniatROA camrinhibitsclivation of theyreceptoséphasphondatedrROMN] as il as
activation of the down-stream signaling molecules;phosphor:MARK and phosphor-AKT !{1 any of
these cantg%%ﬁ)ﬂrgesa}%tr?%?ﬁ]%aan{?i-%@ﬁlgntiggdies (%%ﬁg Qﬁﬁlﬁoﬁlﬁ) g)?gemp{l?ﬁé%%e?gnbelow,
are shownkorsigsificaitlyaétard tfe abifly of seyerapdancer aerivednpelkiges:(HT-29 €olohnH-292
lung, EXPGR papgrens, JIWET -k beas) o forpy timars whiendpigctedinto pude dice. Jhis.gonfirms that
inhibition of RON receptor tyrosine kinase negatively’influences the proliferation of these cancer cells,
and undersedrés Heatitefinbiing FRON it ¢6rardrhpe, €616n, IhgY panereaticad§ Bréast

cancers. Using ganygntionalWestery bigtargflow cytometry procedures, RON has been shown to be
expressed in many human cell lines derived from a variety of cancers: colon (HT-29, C010205,

HOT-116, 194! sw4865Bwe26FpancieaticliERBEE3, CAPAN-2 WP C 7 4D B B RRE6BT),
prostate (R=kdbi R3) stermack AGHrNES-INS7) dung(H549,1R596) liver{HepG2, SNAmME82) and

breast (JIMTl,lDU447§4 %USGS&. [%008 The&elis a onltlinuigg need ;\[11 Tg aert fr%r g%\éelggin treatments
for various'di8easés, parsticul‘é‘{ﬁy cancer, basedon i8‘énﬁfying RON taurge S, incﬁﬁdlndQ speqtlf'lsc RON

epitopes. 8YMMARYiety of means (for review, see 2, 3). For example,
addition of MSP to certain RON-expressing macrophages
induced shape changes, chemotaxis, macropinocytosis,
phagocytosis and immune mediator production {4, 5, 6). RON
was also found to be expressed in epithelial cells such as
keratinocytes where MSP was shown to phosphorylate RON and
activate a number of signaling pathways that elicited cell
adhesion/motility, anti-apoptotic and proliferative
responses (7,8). Within the last few years, over-expression
of RON has been ocbserved in several epithelial tumcrs and
cell lines (ex. colon (9, 10, 11), lung (12), breast (13)).
In a recent study, lung tumcrs developed in transgenic mice
engineered to over-express RON in their lungs (14, 1%5).
[0007] RON is expressed in a variety of human cancer cell
lines. An antibody to RON can inhibit activation of the

receptor (phosphorylated RON} as well as activation of the



[0008a]In a first aspect,there is provided an antibody or fragment thereof that specifically binds to a
human RQN protein, wherein,said antibody or Ea ment thereof comprises a C haying a
sequenceoa\f%”scﬂ?ﬁ\%ﬂSEéJlgrﬁ(]f]ﬂg), a €D ?—%uh?évslrig a sequze%]%(aS %@%Yﬁ/ SVKG
(SEQ ID Nex8i)ca CRRHI haviagya sefuericesRGYESSGRH Y& VIDVLSER ID N8rt33), @CDRL1
having a sequence RA: §$VSRYLA SEQIDN %% a CDRIL 2 haying.a sequence DASNRAT (SEQ
ID NO: 3 ??“and e R?'f %aviﬁ&%%é%é%ie Qgie VPRT EQQ?%QEI}O: sgﬁﬁ@gébﬁﬁn% second
aspect, these-d4s pioided a pharnsdcsutical cormpasitidn cempiisinghezantibadye or=fragrent thereof as
defined ahqve togethe{ with a phar L{;ggllycabo_%pte}q% ggrrie,@ﬁx%i ient rstabilg(;:-E.QEOOOSc]ln a
third aspe%f, there 15 ?)*rov?dae%c%é urgegl %?'an effective amount of the antigod?/%r%lrjdgment thereof as
defined above,.in nfakufactoreks mediédfent farishibiting &vyiofenesis; HNMOP Cridivih,

pro'iferatiEFlféé%@éRr Gells, nipnatign.af jumorgells, invasion gfturper.cells, RON actiyatiga, or
phosphorylation of RON, MAPK and/or Akt in a mammal. [0008d]In a fourth aspect, there is provided
the use oR&H effeethid aptount Bf Bfe- Btibody ot 9, driettaheréot ds defitdd:abews, in Hhe

manufactp&%@&%é@%ﬂii%@e%forE@@E@g cancee in amammal. [00091Acgerdingly. the digglosure

provides for anti-RON antibodies, with substantially higher specific binding than known anti-RON
antibodies! previbiislycavaildbie Theladlibotits nmidy:be Sovated o purifieet The diseRfSed
antibodies, are- useful for binding to. RONwhethes encoded by theamild-type RON allelascthat are

typically found in the human population, or variant RON proteins, e.g., those with minor variations or

mutation bR 1Rt Fe R RN SIS Yn BRe Tibtdiment the éi@&o?@tf&n%ﬁﬁiporté’nt%dies are

expressed in many human cell lines derived from a variety of
cancers: colon (HT-29, Cele20%, HCOT-118, DLD-1, Sw4B0,
Swezi}, pancreatic (BXPC-3, CAPAN-2Z, ABPC-1, HPRF~-ITI,
L3.7pl#7, Hs766T), preostate (DU-145, PRC-3), stomach (AGS,
NCI-N87), lung (AR549, H596) liver (HepG2, B&SWNU-182) and
breast (JIMT1, DU4475, AUSES).

To00R] There is a continuing need in the art for
developing treatments for <various dJdiseases, particularly
cancer, based on identifying RON targests, including specific
RON epitopes.

SUMMARY

[000Ba] In a first aspect, there is provided an antibody or
fragment therecf that specifically binds to a humarn RON

protein, wherein said antibody or fragment thereof comprises a CDRH] having &
sequence GFTFSSYLMT (SEQ ID NO: 29),2 CDRH2 having = sequence
NIKQDGSEKYYVDSVEG (SEQ ID NO: 31), a CDRH3 having 2 sequence
DGYSSGREYGMDV  (SEQ ID NC: 33), a CDRLI having a sequence
RASQSVSRYLA (SEQ ID NO: 35),2 CDRL2 having a sequence DASNRAT (SEQ

ID NO: 37) and a CDRL3 having a sequence QQRSNWPRT (SEQ ID NO: 39

[000BL] In & second aspect, there is provided a pharmaceutical
composition comprising the antibody or fragment thereof as defined
above together with a pharmaceutically acceptable carrier, excipient

or stebilizer.



specific for RON, and have a 1d (i.e., equilibrium constant WO 2009/070294PCT/US2008/013130 for
dissociation of an antigen with an antibody) of about 1 x 10-9 M-1 or less. In other embodiments, the
disclosed purified antibody exhibits a IC.,d that is about 1 x 10-1 M-1 or about 1 x 10-11 M-1 or less. In
still other embodiments, the disclosed antibody, or functional fragment thereof is fully human in nature.
[0010]The [di8esure prévides, foreéxamplepantantivdtirthat specificaliydinds tbsa RON'profeinahat

comprises.a scmplemgntasity detepmining region (CRR) derved-from.one or Jaore-antiadyyasiable
domains selected from the group consisting of RON6 VH, RON6 VL, RON8 VH, ROME VL, and
combinatidis th&REStEdheréh fiie ROKEVIFEDRs 276 SEQ1D RO'9 72 REGIT RS 19 HWFEEQ ID
NO:21; the:ROMEVhIiICERsaré SEQ IRINCIAZra8BOADNGIPSHnd SEQODoNO:RF; $8RsRONS VH
CDRs are SEQ ID.N :29bS 1D NOQ:31 anp}%_:[\(p (%335@ e RON8 VL CDRs are SEQ ID
NO:35, S %6‘? Ind SEGFIYNGSY Bach inclided vanabie oﬁ?a?HTW@gntribute three

CDRs.Theantiipdy may be, e£gya-monecienal antibedy, sirglecchaingd&ab,tFe diabodybr tfabody.

[0011]In some. %E_“vbeodEﬂs§£%th8@nﬁagdyam@ymr§s CPRs#erived from at least two-antibody
variable domains selected from the group consisting of RON6 VH, RONG6 VL, RON8 VH, RONS8 VL,

and comBirritions tRef@st. MeFe preteraBly Cthe’diBEigsEa 5ffibody cohtsifse € DRE d&fived ffom at
least threg,artibody variable domains selected from the group consisting of RON6 Vii, RONG6 VL,
RONS8 Vii, RON8 VL, and o

[6008] Accordingly, the disclosure provides for anti-RCN

antibodies, with substantially higher gpecific binding than
known a2nti-RON antibodies previously available. The
antibodies may be isolated and/or purified. The disclosed
antibodies are useful for binding to RON, whether encoded by
the wild type RON alleles that are typically found in the
human population, or variant RON proteins, e.g., those with
minor variations or mutations, but that retain RON activity.
In one embodiment, the disclosged antibody or antibodies are

specific for RON, and have a Kg (i.e., eguilibrium constant

3a



combinations thereof. In some embodiments, the antibody is RON6 or RONS8. [0012]The disclosure
further provides for an isolated nucleic acid encoding the antibody, as well as a recombinant vector

comprising th®3aléiexid operably linked to one or more control sequen(ﬁsrmgio@}‘l@ygg{ expression
of the WO 2009/070294PCUCT S2008/0 13130 nucleic acid in a host cell of choice.Host cells
comprising the recombinant vector are also provided. [0013]The disclosure further provides a method
of producinlgo%Rgi\lsggtci:t{%%%gghe gresent diSé:losure comprising culturing a host cell under
conditions permitting expression of the antibday; & oftionRlyGurifyig refbdirded ahtibody.
[0014]The dissldsure till furtherprovides ehpharmaeeutical compesitign.compeising the disclosed
Eﬁb%:e carri%.T e phaimaceutical compositions may further

a

tibody, als |
antibody ag@ﬁggghmgﬁyﬂ%%g o dsichom gfits. [0015Ratscomprisiy the'RORFantibodies

comprise one or more 0 erﬂthe peutically effectiv
of the preséRediscldseirel Glondlor incoibimtion Withothen agerts, £.G¢rehamalberapeuticagents,
are conterrmﬂgtcepog%rcgighgql%lo%l\,ﬂ’etggd? of using the disclosed antibody are also

unctional fragment theredf is ftully
human in nature.
[0010] The disclosure provides, for example, an antibody
that specifically binds to a RON® protein that comprises a
complementarity determining region (CDR) derived from one or
more antibody variable domains selected from the group
consisting of RON& VH, RONS Vi, RdNB VH, RON8 VL, and
combinations thereof, wherein the RON6 VH CDRs are
SEQ ID NO:17, SEQ ID N0O:15 and SEQ ID NO:21; the RONG VL
CDRs are SEQ ID NO:23, S8SEQ ID ND:25 and SEQ ID NO:27; the
RONB VH CDRs= are SEQ ID - NC:29, SEQ ID NO:31 and
SEQ ID NC:33; and the RONS VL CDRs are SEDQ ID NO:35,
SEQ ID NO:37 and SEQ ID NO:39. Each included variable
domain may contribute three CDRs. The antibody may be,
€.g., a monoclonal antibody, single chain, Fab, Fv, diabody
cr triabody.
[0011] In some embodiments the antibody may comprise CDRs
derived from at least two antibody variable domains selected
from the group consisting of RONS VH, RONé VL, RON§ VH, RONS8
VL, and combinations thereof. More preferably, the
disclosed antibody comprises CDRs derived From at least
three antibody wvariable domains sgelected from the group
consisting of RON6 VH, RON6 VL, RONS VH, RONE VL, and
combinations thereof. in some embodiments, the antibody is
RON6 or RONS.
[0012] The disclosure further provides for an isclated
nucleic acid encoding the antibody, as well as a recombinmant
vector comprising the nucleic acid operably linked toc one or

more control seguences that allow for expression of the



provided, including, e.g., a method of treating cancer, inhibiting angiogenesis, tumor growth, migration,
proliferation or invasion of tumor cells that express RON, comprising administering to a mammal an
effective amBénti8¥/782fventive antibody or fragment thereof to inhibit actixetigr@hR@NseT he tumor
cells are, for example, tumor cells originating in the colon, pancreas, prostate, stomach, lung, liver,
ovary, kidney, breast and brain, or of epithelial or neuroendocrine origin. [0017]The disclosed methods
further incl ministering other agents, e.9., a small organic molecule, with the antibody, wherein
the other a%%%t?r%% iné%éég, bult?ils n%t Iir%’i?%dg to,“aec]hﬁemo Herapedtic-fgent, antR8hgiogBhesis agent
or inhibits &fRH6R BEROROpEerally] tieantibedycmay. be cobjugatecbie: thedther agent, e.g., to a
small orgar‘[igdl_agiecule. %\{Q %O(S)g 070294F%CT/ S2008/01 130 [0018]The disclosed antibody can be
administered with at leastoneotheranticancérteatiiferit e’y -4Fs @ method of producing a RON
anti-angiogetiedieae it GER Bantagonidt acdlemotherapeutie agent, radiation, an ant -neoplastic
agent, smalk4 Uley 0f 0 ntihedy.kFoke he.disclosed antihody may be administered
with at least gﬂ%dé%orfal gﬁtﬂdgygg%t E%%&%sag?nk%%h%%i %n Anti-E Ilefa%htl‘bl):{)%)r/f‘;3 SUcHFas
Erbitux1' (IffcloféSysEtid HREWNY, RYS. [6FdirRe bistlosedahiibody cahtargebon Bingktd a wild
type RON graMasapt RON. [0020]The disclosed methods of the present disclosure further include a
method of detecting RON in a sample comprising, contacting said sample with the inventive antibody
to obtain sp8&#tIninding e didetelstivier sucty biridirig 0021 | Alsovpravided isha raathagtef-preventing
or treating inflampiatiomincaparynakinpeed thereqf, gomprising administering to the mammal an
effective a@r?y%ggan arldtir?gdy of t@le %rresent disclosure. [0022]Also provided is a method of
preventing o Y. a pharmaceutically acceptable carrier. The
pharmaceutical compositions may further comprise one or more

other therapeutically effective agents.
[0015] Kits comprising the RON antibodies of the present
disclosure, alone or in combination with other agents, e.g.,

chemotherapeutic agents, are contemplated herein.

[0016] Methods of using the disclosed antibody are also
provided, inecluding, e.g., a method of treating cancer,
inhibiting. angliogenesis, tumor growth, migration,

proliferation or invasion of tumor cells that express RON,
comprising administering to a mammal an effective amount of
the inventive antibody or fragment thereof to inhibit
activation of RON. The tumor cells are, for example, tumor
cells originating in the colon, pancreas, prostate, stomach,
lung, liver, ovary, kidney, breast and brain, or of
epithelial or neurcendocrine origin.

f0017] The disclosed methods further include

administering other agents, e.g., a small organic molecule,
with the antibody, wherein the other agent may include, but
is not limited to, a chemotherapeutic agent,
anti-angiogenesis agent or inhibits activation of RON.
Optionally, the antibody may be conjugated to the other

agent, e.g., to a small organic molecule.



treating disease, e.qg., liver, biliary tract, bile ducts and gall bladder disease in a mammal in need
thereof, comprising administering to the mammal an effective amount of an antibody of the present
disclosure. YO0 2808 rovidedisamethod ofinhibiting phosphorylation of RONMAEKamd/or Akt in a
mammal in need thereof, comprising administering to the mammal an effective amount of an antibody
of the present disclosure. [0024]With regard to the foregoing methods, in some embodiments the

disclosed aptibadly or fragment thereof may be administered to a2 mammal in a dose of about 1 to
about 10m%/Kg.I?1 other erﬁboélsrﬁeﬁtssfﬁgxécne%oo%‘? oF ﬁalé)%eéﬁ "tieréo ?ﬁaagy g(la%%dr%itnistered ata

dose of abbe# 8o abGtRBmg/KG.IBRIEF BESCRIRTHON OFCEHE FISURES [0625]FIG. 1Asllustrates

the DNA (FEQ; IR NG: 1) and. raaslated sgguence (SEQ R.NO;2)of th N6 VH region, with CDRs
shown in singlé undée)rline. [0026]FIG. 113 illustrates the DNA (SEQ ID%@CB: Oghzdstgrénslatedasequence

(SEQ ID Ne&2yoF RENFBINL ichics Sith CDRS. Sholémin singlenhderiner[DO27]RIGa i llustrates the

DNA (SE%@i\@:@n@n@%mélate%eqlm@ﬁs%aBlc%'.?).of RONS,VH Legign, with CORs shown
in single underline. [0028]FIG. 1D illustrates the DNA (SEQ ID NO:7) and translated sequence (SEQ
ID NO:8) of ROWS A AeHibROMTED RS shdWmiresipgReundstin: [0628JFIGs 2A, 22 and 2C,

together ilysgatei ¥i€al antibody that inhibits tumors, e.g., an anti-EGFR
antibody, such as Erbitux  (Imclone Systems, Inc. NY, NY).

[o018] The disclosed antibody can target or bind to a
wild tvpe RON or a variant RON. l

fooz2o] The disclesed wmethods of the present disclosure further
include a method of detecting RON in a sample

comprising, contacting said sample with the inventive
antibody to obtain specific binding, and detecting such
binding.

[6021] Also provided is & method of reventing or
treating inflammation in & mamma’t in neead thereof,
comprising administering to the mammal an effective amount
of an antibody of the present disclosure.

[06022] Also provided 1s a method of preventing or
treating dissase, e.g., liver, biliary tract, bile ducts and
gall bladder disease in a mammal in need therecf, comprising
administering to the mammal an effective amount ofA an
antibody of the present disclosure.

[0023] Also provided is a method of inhibiting
phosphorylation cof RON, MAPK and/or Akt in a mammal in need
thereof, comprising administering te the mammal an effective
amount of an antibody of the present disclosure.

[0024] With regard to the foregoing methods, in some
embodiments the disclosed antibody or fragment thereof may

be administered to a mammal in a dose of about 1 to about

10mg/Kg. In other embodiments, the antibody or Iragment



complete RON6-H (Human IgG1 subgroup 1) DNA (SEQ ID NO:9) and amino acid sequence (SEQ ID
NO:10). Secretory signal sequence (italic) ; variable region (double underline, except for the CDR
domains); CHR tepiaEiers4single underline); gamma constant region (unmadifiadzebirerasterisk (*)
indicates the STOP codon. [0030]FIGs. 2D-2E together illustrate the complete RON6-L (human kappa
light chain subgroup II), DNA (SEQ ID NO:11) and amino acid sequence (SEQ ID NO:12). RONS-L
secretory sjgnal uenc (italic ia le.r io (double derllne except for he CDR do ains);
CDRs (sing%%%%%inegﬁ' ialg%a %%r%s%af?t%tégf%n(g('ur%r%og ﬁéé{] Ofijféj -3C toget%erul ustrate the
complete RONEFIDNA (SEQ ID NO:13) and amino acid (SEQ ID NO:14) sequence. Secretory signal
sequence (#ghe)xvarable yegiom{depbleunderling)ith CDRs (underline), gamma constant region

(UandIerdB .The asterisk (*) indicates the STOP codon. The complete ROME-H amino acid sequence

without sectéfy signal E&Guenddis SELAY K386, [0032]FRYE 30FBRilIukratis the comfpsiete
RONS-L DN@M@&I%%@L@%@mI%IQﬁS%L@ NO:15) seqiengeHECKRIONY. S gﬂgxgsequence
(italic), variable region (double underline, except for the CDR domains) with CDRs (underline), kappa
constant re§idr( P T he aidmnsk i - STOP codon. The complete RONS-HL
amino acid segpience wm'rm;t seceetofy $r@gak3@wnng§ SBRrID N5 1. {6038]F|Gs. 4A-and 4B
illustrate plots of tumor size verses time, in the H-292 mouse xenograft model after administration of
the anti-RON fﬁf’gé‘&%g RONBRTS. 4 %hd ROME (&FG AB). AfiCchitts SFEW IRt thE RON6 and
HONE antibodies shiilait gwwﬁrn@fﬂe?%ﬂam]rneéis in the mouse xenograft system. [0034]FIGs. 4C
and 4D iIIu ots of or me in the HT-29.mqus og t madel.The charts show
that the RO L% 4C)§agr%' R(Sji z’éﬁg San?‘%od%}s inhi grgv%( u?r’er ceﬂg in the
mouse xenbgﬁaftséystt@m [08354FIC: 4E FEBtrdfes Kot of tomorﬁ’sm@ vé?%eMem thevBXPC3 mouse
xenograft r@g%@ With BOME aé‘g@%gg algne, RQME antibody plus Erbitux(r) (ERE), Erbitux(r) alone

and Erbitux(c) in combination igG antibodies). The chart shows that ROME
antibody (FI&22&) anneE‘lFlﬁlbltslgrO\mhldf%EEméh@ell@ﬁﬁthe( Ffuseliendigraph systém. The
chart also %@%E@éé@c%@%@éﬂ% witly Esbite(Nvehere isg trendstoward twmor sagregsion or

inhibition. [0036]FIG. 4F illustrates that ROME antibody inhibits the
CDRs shown in single underline.

[0029] FIGs. 2a, 2B and 2C, together illustrate the
complete RONS-H ({(Human IgGl subgroup I} DNA (SEQ ID' NO:9)
and amino acid sequence (SEQ ID NO:10). Secretory signal
sequence (italic); variable region {double underline, except

for the CDR domains); CDR domains (single underline); gamma

constant region (unmodified). The asterisk {*) indicates
the STOP codon.

{0030] FIGs. 2D-2E together illustrate the complete
RONG6 -L (human kappa light chain subgroup III), DNA
(SEQ ID NO:11) and amino acid sequence (SEQ ID NO:12).
RON6-L secretory signal sequence {italic); variable region
{double underline, except for the CDR domains); CDRs (single
underline}; kappa constant region (unmodified).

{0031] FIGs. 3A-3C together illustrate the complete
RON8-H DNA (SEQ ID NO:13) and amino acid (SEQ ID NO:14)
sequence. Secretory signal seguence (italic), wvariable

region {(double underline) with CDRs (underline), gamma




growth of breast tumor xenografts in nude mice. JIMT-1 breast cancer cells were injected
subcutaneously into nude mice and allowed to grow to approximately 250mm3.Tumor volume is
plottedduringthecourseoftreatmentwith WO 2009/070294PCT/US2008/013130

Control(Saline), ROWSantibody(60mg/kg,2x/week), docetaxel, or the combination of docetaxel+RON8
antibody. [0037]FIGs. 5A, 5B and 5C illustrate Western blots confirming inhibition of MSP induced
phosphorylatiens byantirRoN-antibotiesi RONEG and RONS J0039]The RON6Giaad RAWS antibodies,
respectivel confirmed tq_inhibit MSP-dep t activation of the, RON receptor and activation of
signal trané%ﬁor? Béﬁw%aysqa%svngﬁggrget%ethe N@egéﬂp]tgﬁ oFﬁG.Sg&i,u NS3TFRON  ells were
starved overaight Heeatedlifor2lhcrgweith thel indiddled antibody concentration and than stimulated
with IOnM Mgpsfeg 10 mip, Egllowingslimylation. cells,were lvssg and total gell lysaigs werg
separated by SDS-PAGE and probed with the indicated antibodies. For FIG. 58, H-292 cells were
starved overRight treate st 26U withithe fridicatéd alifibddy cotrertiation and2hes stimulated

with 1OnM MSE-for 1@ saine Fellowing stimulations cells, weredysed.and totalcall lysaies were,
separated by SDS-PAGE and probed with the indicated antibodies. For FIG. 5C, HT-29 cells were

starved ovetAigHE treafed for P holrewith tHE iitidated &mtib Sty EonceREfioR-8fd thaff SiRtulated
with |OnM MSEsforrt0) nrieg Followingrstiditlation, . celisaversslysedand tetal delblysatessweree
separated S:P and.prob | e '@@g}:&aj anfibodies. [0Q39]FIG_6A illustrates the
solid-phas%%épkiﬁaéc{%aﬁiactgfr%%ic%?mlgg%%gaml ody.ﬁlnggﬁlv{/lgs l{i\s('[el tos%gt%ﬁr%rrﬁlcr?e t\%% value of
RONS antilsstrisésdat - Bivtk thedteracticroPrszombianthuman RON prote n to immobilized
recombinantdwiaan MSR:1940]RI5 6BHiusisates; the abilityof ROWS antijody: to ighibit cell
migration of H596 lung cancer cells. [0041]FIGs 6C illustrate RONS8 antibody inhibition of MSP-induced
DNA synth&&GE ST EXPES BanctBaticidincericelify mouse  xenmograft = model after

administration of the anti-RON antibodies, RON6 (FIG. 4A) and

RON8 (FIG. 4B). The charts show that the RON& and RONS
antibodies inhibit growth of H-29%2 tumor cells in the mouse
xencgraft system.

[0034] FIGs. 4C and 4D illustrate plots of tumor size
verses time in the HT-29 mouse xenograft model. The charts
show that the RON6 (FIG. 4C) and RON8 (FIG. 4D) antibodies
inhibit growth of HT-29 tumor cells in the mouse =xenograft
system.

[0035] FIG. 4E illustrates plots of tumor size verses time
in the BxPC3 mouse xenograft model with RONg antibody alone,
RONE8 antibody plus Erbitux (ERB), Erbitux  alone and Erbitux
in combination with a control IgG (hulgG antibodies). The
chart shows that RON8 antibody (FIG. 4E} alone inhibits growth
of BxPC3 tumor cells in the mouse xenograph system. The chart
also shows that in combination with Erbitux®, there is a trend
toward tumor regression or inhibition.

[0036] FIG. 4F illustrates that RON8 antibody inhibits the
growth of breast tumor xenografts in nude mice. JIMT-1 breast
cancer cells were injected subcutaneously into nude mice and
allowed to grow to approximately 250mm’. Tumor volume is

rlotted during the course of Creatment with



WO 20091070294PCT/US2008/0 130 [0042]FIG6C(1)illustratesMSPstimulationof [3141-Thymidine
incorporation, a measure of DNA synthesis. [0043]FIG 6C(2) illustrates a system in which cells were
pretreated vl RigNBgamtibody for 1 hour prior to the addition of MSP. DE;@,{, ; EJOGI%ESCRIPTION OF
THE INVENTION [0044]The present invention provides anti-RON antibodies avmd‘ﬂt?ﬁfﬁ, e.g., in
assays for detecting RON proteins for diagnostic purposes, and in methods of inhibiting RON activity
for therapeutic purposes. Further, the inventive anti-RON antibodies may be administered to an
animal, e.gCH e mal $6&1 48 humaf i therabddray efféefrodidunt, &g/ e@simhount

effective todahkibitgrewth, grolifgeatiopnpntastatic aghvigod-e« MIGraRRANALQrinyasion) of any and all
tumor cellsé[(g%t‘,‘%press RON. The invention also_provides pharmaceutical compositions comprising

the disclosed anti-RON antbodies bt frafnerittherof. Lt SresBRtiRTERtiorr prRvides fully
human antibodieisrthahinditerthe 1t nean REN resaptor: huesig kinasss Sy @ntibedies inglude but
are not Iimig%qito_%ex% Eg&eéjigo% @éd RO % Smd active or functional fragments and derivatives
thereof. [0045 For ¢ ari?y of descrip |on,ﬂs oliid be a&?réciated that the target protein is called RON,
as detailed I§\p&®] aboverprovidet BackgrouRdsectiant abd the preferredranti- RN antibagdies
exemplifie | design 3s."RONG" and "ROME" respectively. Using a screening process,
the anti-Rgﬁﬁaﬁ.ir?fi%@giaesecc;sfé?he§ %%ﬁﬁﬁnv‘%%ioﬁg grréage?ecte%%%r}lraa%gﬁlg h%fr‘?dr S of%%ﬁdidate
anti-RON arftibeites: Thenghtioetidsvefttherpresént inkemntion extibit sdexpdctedlyrsasirables
RON-bindingehatactaristics, r@a@veﬁ@ﬁrewgéyt%@i'ab'e;@yi-%@&i.an@;aqdi%&ﬁ%df%ﬁed in

detail in the examples below. In particular, the new RON6 and RONS antibodies have an affinity for
the RON r&&ptSr tHEFR 1DBFGIEGTe AR HEPRON 15 B Aurfian afti-RON antibody peéviously

generated frof1 asthage Hbrtarysystenacopesifically; RONSand RONS hind RGN with a gk pf 4.1 x
10-11 and %_Kﬁ 10-11M, respectively whereas RON1 binds RON with a Kb of 7.7 x 10-9M. RONL1 is

the current%e&gn% ion drdrt-khdwAARtibodyF GeSEHBEWin firdiafiBhaPaterf2bbt Nere

W020051205544 | caridcarposdted Y Yeferencesherei: {0046pAs referedio keyein 2R sequence
informatio gggé%eglﬂgﬁeiq:gor use with the methods of the present invention may be "derived", i.e.,
based on,%reated, or having oerigiﬁ%élﬁcf?grﬁfgge%rﬁ%ﬁs%g%ﬁ?fhaﬂo%?ﬁémF (i/'an all @éé%%e sources
of antibody @ad&gblereiomairts: which cancinoludetwildttype oedarfant farmepas well astatitally

occurring qr.gythetically,progucad, aceording to od iliar to one, af skillin the art.
[0047]Reference herein t% “tumor”is intended toailrr?(;u e c%a{?]{n%er%%%raﬁﬁia%u ﬁca?l ma‘ﬁéﬁgnt and
nonmalignahttfiséade, (frfféss bthelwise spedifidd A&t eentemplatekiidrein, makgant tweasrs include

primary and,secondary worrs. Rimaryitymors arise diredly fromtha tisspedghigh they are found. A

secondary tumor,.or m(gcggstasis, IS a_tumor which orig)inated elsewhere in the body but has now spread

to a distart BYGAI THeE Comhith rolfEsFaF Fibt-ARsiOard BFect groWh RkPadj&ent SiFuddres,

spread throagh sheveascukar Dr-hraphatie Sy stems, apddmckingmlentisgue plangsandbody spaces
ancers or malignant tumors, either

E)?iem“;?; %?ks%%%%%%%?;g%gg%%%i r? é%} él e8 o% Lf‘f’#%%é@ %ﬁ?etty%%%%%?}% ing tHE Hreth s of f'ﬁé‘p resent
10nM MSP for 10 min. Following stimulation, cells were
lysed and total cell lysates were separatad by SDS-PAGE and
probed with the indicated antibodies.

[0039] FIG 6A illustrates the solid-phase - blocking
characteristic of RON8 antibody. ELISA was uged to
determine the IC50 value of RON8 antibody needed to block
the interaction of recombinant human RON protein to
immobilized recombinant human MSP.

[0040] FIG 6B illustrates the ability of RON8 antibody to
inhibit cell migration of HS5%6 lung cancer cells.

[0041] FIGs 6C dillustrate RON8 antibody inhibition of

MS8P-induced DNA synthesis in BXPC3 pancreatic cancer cells.



invention include, but are not limited to, leukemias, breast WO 2009/070294PCT/US2008/013130
cancer, skin cancer, bone cancer, prostate cancer, liver cancer, lung cancer, brain cancer, cancer of
the larynx, ggllplagddgr,Rancreas, rectum, parathyroid, thyroid, adrenal, neural tissue, head and neck,
colon, stomach, bronchi, kidneys, basal cell carcinoma, squamous cell cargﬁlgﬁ%%?%ﬁﬁﬁlcerating
and papillary type, metastatic skin carcinoma, osteo sarcoma, Ewing's sarcoma, reticulum cell
sarcoma, myeloma, giant cell tumor, small-cell lung tumor, non-small cell lung tumor, gallstones, islet

cell tumor, pR&A brain ¥difior, attitetand chrbhislyrigteytic M6® grarstdeytitaarmons, hatd-cell
tumor, adenoma.-hyReiRESHe MedWiaty fatcingmapheachiomogytoga, naueesal peyronms,

intestinal ga[?‘%lonfuromas, hyperplastic corneal nerve tumor, marfanoid habitus tumor, Wilm's tumor,

seminoma, iAn tumof AgiokTyIattt tUtRGE ReRACA dF¥SIREM dritl insitltarahdmarere

neuroblastgrpartetisoblastarnghsof divgue satcamaymatighantcargingid, tg@igggskig Jesipp. mycosis
fungoide, rh%)c{iomyosar oma, Kaposi's sarcoma, osteogenic and other sarcoma, malignant

a 1t10p q? M%?. ) . : :
hypercalcemia, renal cell'tumor, polycythermia vera, adenocarcinoma, glioblastoma multiforma,
lymphomag)Efidligrzint DRsardamasoepidermoeid carvipemeasiiand other carcinomas and sarcomas.

[0049]For c[%rghi} is als%réteng%dséf% th \gg%tg{gingular tegns for convenience in the description is
in nO way intended to be so lifiting. Thus, foF example Tareréfée ™ an antbod  dPadhhvor”
includes refe¥¥asd touwsrid dEmoresofosuch Tmtilbediey or timorsiefrcusengf ploml terms éd also not

intended toghe-linpiting - Waless othgrwise specified;, [0050]The, antibodies of the present i tion, or
fragments thereof, spgé%ific for R N?/i?}eutrafize activaltlr?)n o?%hgé%Nor%esceﬁg%ﬁsl%ég hngrseilen,
neutralizing*at W 2009/07 0 204REPRISZ0D8 011 B2 884 8ceptof widdrerinactivatingrtherintrinsic kinase

activity of the feceifr ledfansducea signalhereliaile Assay O3 to an animal

RONneutralizationistheinhibitionofreceptor phosphorylat ion. [0051]The present mvénti%h%é 'not limited
by any parficul&F FEChafisftof BONntitEfFation Sikh RBGFARADACRE EXarmpieeftayvéccur by an

antibody bleekingtaccess. gf. certaim epitepaste a ligansk: of by charging the; eanformation-¢f RON in
certain mannetr. thgt thetlli and, particularl\é MSP,.cannot activate the receptor even though it can bind

to the receBtor- USH & 162264 TiSts Variohs posefbie ridchanisms for BAEH AEHPRIzaW Rcluding
antibodies binting tothedanditselfidheall tumor cells that express RON. The

invention also provides pharmaceutical compesitions
comprising the disclosed anti-RON antibodies, or fragments
thereof. Further, the present invention provides fully
human antibodies that bind to the human RON raceptor
tyresine kinase. Such antibedies include but are not
limited to the exemplified RON6 and RON8 and active or
functicnal fragments and derivatives thereof. |

[0045] For clarity o©f description, it should be
appreciated that the target protein is called RON, as
detailed by the above provided Background section, and the
preferred anti-RON antibodies exemplified herein are
designated as "“RON6" and "RON&" respectively. Using a
screening process, the anti-RON antibodies of the present
invention were selected from among hundreds of candidate
anti-RON antibodies. The antibodies o©f the present
invention exhibit unexpectedly desirable RON-pbinding
characteristics, relative to previously available anti-RON

antibodies, as described in detail in the examples below.
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antibodies down regulating the receptor, inhibiting the tyrosine kinase theantibodieseliciting
Down-regulation may occur when particularlythosethat differentially express) RON, receptor tyrosine
kinases neuiv@izipghasyarious effects, including diminution,inactivation gie/qreissuRtion
(proliferation and differentiation), angiogenesis (blood vessel recruitment, invasion, and metastasis),
and cell motility and metastasis (cell adhesion and invasiveness). [0052]Neutralization of RON by an
anti-RON antibody may also include neutralization of a variant RON receptor tyrosine kinase that is
active withd@t lig&iTd BindirfFor biritks 1 ffan& a8 dG8Snokedhseiérntrddattivate "rus RON
neutralization Mmay ingluslermetitraliratio el type @ngfor variantR @M1 @oint sautationsy geletions,
alternative %Bkycllng etcf). 1[ 053]As used hgr.e_in,otge term,'g/a iant" of RON Oﬁ)tionallé includes RON
proteins thatare’sh8rter & 16ngar thah 8 Wil Pe RON LIS oftionaty Wit iclB a8 ahaksys
containing amuno acichidgstitutiohsaYariaags 0ERON capsatsd desultfrom alteraatasednRNR®easplicing or
initiation a r,poi utatign(s). [0054]0ne-useful measute. ofsthe degree of RON neutrglization by
an anti-RO glr?tibo%f/g{]s ir%l%?éon;of t%@ ty%eging k'irhlasé{ ac'[Flleulty of tﬁgfgecéptc%r. ﬁrosfl#e k#rf’ase
inhibition cas sleedttermihedvisime well 3elnrhstho dBOMr ekampie, by mEasufing:thied M.
autophosphggyiationdevelf regamblapnt kinasegeceniax, antior phasahanyation.of patigl or

synthetic substrates. Thus, phosphorylation assays are useful in determining neutralizing antibodies in

the context®6ffi& PresentmvehibAT PABIFHGHYatfitcart be*ddtéctedidor eXamPhE 1afRPdn antibody

specific forhosphatuesine i 88 Bl SA-3ssayFOMa western blot. Some assays for tyrosine kinase
activity are described in Panek et al., J. Pharmacol. Exp. Thera. 283: 1433-44 (1997) and Batley et al.,

Life Sci. 6212848 (1998y [0585FTGRHenhRastifesiRONNE falis&fRFE fhibidh B HHosBRorylation
of downstréamcsubstrates oF KRRN. Ancordinglywtherevehef phospbawlation afMARK @6kt for
example, can be rgeasured?.]}gOOQG]Ng\%Jrall o%c”urrin antibo iest%/ ically have two identical heavy
chains andtwo identical IF&; chains, With ead light H&in ‘covaténtty li dtocg%%tﬁiftha?ﬁby an
inter-chainldisulfide bondoane: heddtiplerdisufidesbords-turthierdmknthe two h&awymchaing taade another.
Individual in intg domains having.similar sizes (110-125 amino acids) and structures, but
different fu%\%?iozjsg%r%ie%?g t?é g#gésn ((‘%?mgr%stelrgr?e zaﬁgﬁﬂe%lfai%?@ﬁlgﬁd/or%ﬁg%coﬁgt%nt domain
(CL). The ligwAreifainwsakl type or variant forms, as well as naturally

occurring or synthetically produced, according to methods

familiar to one of skill in the art.

[O0047] Reference herein to "tumor' is intended to include
cancer generally, and both malignant and nonmalignant
digeasge, unless otherwise specified. As contemplated

herein, malignant tumors include primary and secondary
tumors. Primary tumors arise directly from the tisgsue in
which they are found. A secondary tumor, or metastasis, is
a tumor which originated elsewhere in the body but has now
gpread to a distant organ. The common routes for metastasis
are direct growth into adjacent structures, spread through
the vascular or lymphatic systems, and tracking along tissue
planes and body gpaces (peritoneal fluid,
cerebrospinalfluid, etc.)

[0048] Specific types of cancers or malignant tumors,
either primary or secondaxy, that may be included for
possible treatment wusing the methods of the present

invention include, but are not limited to, leukemias, breast
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W02009/070294PCT/US2008/013130 also comprise one variable domain (Vii) and/or, depending on
the class or isotype of antibody, three or four constant domains (CHI, CH 2, CH3 and CH4). In
humans, thegepiypesais 10A, 19D, IgE, 1gG, and IgM, with IgA and 1gG fug@(?;&%%iﬁﬁgninto
subclasses or subtypes (IgA1-2 and IgG1-4). [0057] Generally, the variable domains show
considerable amino acid sequence variability from one antibody to the next, particularly at the location
of the antigen-binding site. Three regions, called hypervariable or complementarity-determining
regions (CBRES SHre fotifid T 2RATML aheh\ii, WhitR%Fe sUphoredlsy |€33nefEble +giBRs called
framework yarigble, regions; [(958EERE invandive antihpdies asexerplifieringlude lgGpgroclonal
antibodies. It is also ¢contemplated that an "antibody" or "antibodies" according to the invention may
comprise a%‘ﬁkﬁ%%; ?r‘ggﬁfé'nts oP8RGIhEERed forhECHlke arePRr &5EMTRd Fv fradhiéR& Or proteins
wherein thea€R2Rs and/ataariable ddrsains,of the exemplified watikodiessreengingased ais,
single-chain. antigen-binding, proteins, diabodies and/or triabodies, in order to provide the advantages
of the newflgﬁvoe%%{l/é 'anti%(olggse ¥nsé\lter%gtgn;’lec“EI strucc?ugé;ll forms. [b%ggﬁh brigﬁlﬂqgén BBRion %?a%ﬁ antibody
consisting eftheivicnaad i dontdinsisaesigriated asdndav(Fldgmegntoyariablepandconstitutes the
antigen binging, sitg, &gl £halg duelSCrygicated) i g AnibadyJiaament conigining, 3 . doman
and a Vii domain on one polypeptide c%ain, wherein the N terminus of one domain and the G terminus
of the othef @bmaifiEfEfhiAed s Hexible liaker(secseld, U:SmPa:. Nom4, DAEATBY(Ladies et al.);
WO 88/0934fhdHustoR gt ahd1 WORY1047 {McGafferly et ab desctibes the display of scfv

fragments on the surface of soluble recombinant genetic display packages, such as bacteriophage.

[0060] The PeBfide liMREIGLE BRéGucE YR SinglBTHa ARBoFES 624 Be AexiplaIsafties

selected taaasburedhatribe propearthree-dimeasionafoloing ebthe VL anddd domaias ggeeurs. The
linker is geﬁlerall%/ﬁ 0 to,50 aminct%%céd residues. Preferably, the linker is 10 to 30 amino acid residues.

More prefetably e fifikér'is T2 HinG LR retitties. MIGSBIERTRGY 58 Bink&THFAB b 25 amino
acid residuesuAorexampleafestichrmker pepditesiralitdessrepedis o ol ghcires falloneed by serine.
[0061]Singzl1 gbrain antibodies lack same or all of the .constant domains of the whole antibodies from
which they %re cferivetd".\rq%lé’refor‘gfaﬁwc%%ncoaln%ve%;?ﬁgc s6me tglutrﬁtérp’robltg,\qrﬁsf Ts8ociatsd With the use
of whole aftibddiesishor exarmpleasinglesoirain antibetiesytendtte be fresrof certain endesizdd

interactiong;hetween heavyghain congtant regions and.gthet higlagical mg@g%eél Qgggj@lally,
a

single-chain antibodies are considerably smaller than whole antlbodies and can have greater
permeabilifEhRIHAE PP odie Bllowiid Single ehBRPARIbOdES folbRalize At bimPisitarget

antigen-birdipg sites morerefiigienty Furthgrmare thedglativelysmall size o sindlechainantibodies
makes them less likely to provoke an unwanted immune response in a recipient than whole antibodies.

[0062]Multi5iB %G| chift SRBodieRSESOR&Mbfe chBM hVirGTons VEFSRE ond oL HHAR&IR covalently
linked by anfitst peptidestiiker, capdieaQovalestiy linked:hy at least eneBrdReraaeptide bker to form a
multivalen%1 aigglecct}agr{ r:ilgltrilbodies, wqigggfgstée mgnospecif'icto% multispecific.Each chain of a
multivalent Singie chain antbody incRitES A GArabls light CRAM rAGHER and a VATRBRREAvy chain
fragment, mad iglivked byrepeptide s, epidermoid carcinomas, and other

carcinomas and sarcomas.

[0049) For clarity, it is also intended that the use of
singular terms for convenience in the description is in no
way intended to be so limiting. Thus, for example,
reference to "an antibody" or "a tumor” includes reference
to one or more of such antibodies or tumors. The use of
plural terms is also not intended to be limiting, unless
otherwise specified.

[0050] The antibodies of the present invention, or
fragments thereof, specific for RON, neutralize activation

of the RON receptor. As used herein, neutralizing a
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linker to at least one other chain. The peptide linker is composed of at least fifteen amino acid
residues. The maximum number of amino acid residues is about one hundred. [0063] Two single chain
antibodies cgrmbgeamkined to form a diabody, also known as a bivalent dﬂﬁ%ﬂﬂ%ﬁ%ﬁ have two
chains and two binding sites, and can be monospecific or bispecific. Each chain of the |a?)ody
includes a VIl domain connected to a VL domain. The domains are connected with linkers that are
short enough to prevent pairing between domains on the same chain, thus driving the pairing between
complemert&RFESARINMBH GiffeFett thdmistoFe tleatd tHertipsamigehbindingsites iSimptf by way of
example, adiaboslyagserding 1 the inueatien may behispecific and-gompyise b%%%?%@f“'\'[’
RONS binding domain. [0064] Three single chain antibodies can be combined to form triabodies, also
known as tff\(?i{ent FRRETE 2 id50dieSare dohstrublEl with el &hiicacid terninug 8E&RA08T VH
domain diregilysftised¢q #ie earboxyl terminus of a VL or Vii domain, i.e., without any linker sequence.
The triabodK ia%sljhree F¥ heads with the polypeptides arranged in a cyclic, head-to-tail fashion. A
possible co $Sritation of the triZ5SRR pla fH & threébindity sittsToE&ed if¥ pldidat an
angle of 12@:degrees fnom onecdmnothiermTriabddiesram be monospecifie.thispecific or trispesific.
[0065] Fab (Eragmen tigen binding) refers tao the fragments of the aptibody consisting of VL CL VH
CH1 doma#lgsl.lT %zé%%ﬁégantéd fo i?)lv!?/ingiE %ggg%ediges ioh sir%f)ﬁ/ugrean:% erre%/nlo aasnlj—;d‘rgaﬁg do not
retain the Heswgkehiagh hirerersgyiow.Followingrpepsierdigestion, vavious Fabgeetdiningthe hgavy chain
hinge are gener T fragments wi e inte in;disulfi ds_intact are yeferred to as
F(ab’)2, while a %ing e fg%g results WE}ﬁé{r\f1 ?}%mdigtﬁfi@@oﬁg{s Léqréeq’r?ogtg;gta%l%ae%?ﬁéb‘y‘ ﬁggrigﬁts have
higher avidity 98P antigearthhf thembroViiént FeRrREimEsts 1[0066] FelEragprem crystaiization) is the

designation ferthe pewtion oh fragment ohan autibedy thatcomprisesgpaied heayy. ghajn gpgstant
domains. In an IgG antibody, for example, the Fc comprises CH2 and CH3 domains. The Fc of an IgA

or an IgM iy FurtRPE8itiSes SEHAPIGHER. THE R is 88&StiatdePniEn &t k8a&d®Rbinding,

activation dfreomplementanedipiegi @gotoxiciy ang anibodyrdependent gellylaseytetoxigity(ADCC).

For antibo%igasggﬁq}aésslgA nd IgM, wt&ii:h are complexes of multiple IgG like proteins, complex

formation requires Fc constant domaime [0bsfEinalT thé AR ehion S&sarafdsthR¥hand Fo
portions ofithe dEntibody, prowding foremobility 0f ks selative toreach other anddelstive takc, as well

as includingypultiple disyffide.-bhonds fof, ¢ovalent linkage_of the two heavy chains. [0068]Thus,
antibodies specific to RON‘incl;Iude, butE3 arge\éﬁio%t iﬂﬁted toa,ﬁ naturé:ub(;;8 8%8@%%9 antigégi‘%gllé%% ‘fragments
thereof. SRFagimeristihéRide, Sinplydssomnay of example Bivalevit fragmente saels asREEY)2,

monovalerggﬁagglre@lq@%h as Egbesingle ¢hajp antibggies, sin%g%zgpgg]st (sc(l:ivr)&igglg%%?main

antibodies that bind specifically to RON. Preferably such fragments include one or more of the CDRs

of the RONB BT RORB AN tITHREE Sl hefSATFAE Befififtibn cramibddiesfacding the

invention apsiesatiy furthey includes engineesed antibodiestbatbind,spegifically to RGN, swch as
multivalent sinng ?hain antibodies, diabaodies, triahodies, and the like that bind specifically with

antigens. Preteraply uétPmultivalent BhdiiBEredtarttiodies indRaL Wi s md hE ¥BRs of the
RONG6 andianRONS antibodiesexemplifiedhereinn )& 2008059204 P6T/US2H08/Q433 300
[0069]Eac i@ oltya ntibadies of thisinvention can be a complete antibody with the heavy or
light chain?/zg]foigﬁe goma?n%%r itac%%sbe ujﬁgﬁgﬁaﬂlyltﬁg ls%?rfe’ or & rﬁ% 51:’f';l{t(:"clfir(':'ogelrf%;ati\};%]ﬂ%f}21
naturally-oce8ffhg demairy breesyhtheticderaaiprconstrudtedpdorexample) in vitrodisirg:atechnique

such as ong,desariRed NV 9311236 (Grifiths et gl LEqLinstange, it Is possible to join together
domains corresgondlng to antibody variable domains, WhICﬁ
[0052} Neutralization of RON by an anti-RON antibody may
also include neutralization of a variant RON receptor
tyrosine kinase that is active without ligand binding or
binds to ligand and does not consequently deactivate. Thus
RON neutralization may include neutralization of wild type
and/or variant RON (point mutations, deletions, alternative

splicing, ete.}.
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are missing at least one amino acid.The important characterizing feature is the ability of each domain
to associate with a complementary domain toform an antigen-binding site. Accordingly, the terms
variable heayy anglighbghain fragment should not be construed to excludg qasiaugtsHiaido not have a
material effect on specificity. [0070]As used herein,the terms "antibodies" and "antibody fragments"
include modifications that retain specificity for the RON receptor.Such modifications include, but are
not limited to, coniugation to an effector molecule such as a chemotherapeutic agent (e.g., cisplatin,

taxol, doxorfGit) or cyfofoxit&EG., al PRSI or aBh-protil organi@Ehémbther@feuti®@yent). The
antibodies ega bermodified by lconitgation tepdetesialie repoftes moieliesAlse ingludegrarerantibodies

with alteratjgns that affect ngn-bindin aracteristics such as half-life (e.g., conjugation to
polyetheyle%& F)l/c&%peoIy"‘r’rli(gl r%)'. t[ﬁB?l]%’(rgge i n%naén dor?otnl-ﬁ?‘(‘)?giyag‘é' ?‘iﬁslm é%‘%%%r%%j u%%%éd) f°the
antibodies bymhethodsghatmienknoavniih treae: Conjugation methieds ancludecdirertiinkage, linkage

via covalergly attache H ker§ d specific bipding paitmembers. (e.d., avidin-biotin). Su¢h methods
include, for efamp%s‘[qﬁa%deséﬁ?éd yfr%%%gé%%ta., ancer ((a:slgleﬁch%ro, 6 t-)%gg‘}?f%O) for
the conjug&tish’ ot dexcrbicinand tsosesdescribed by Arnon et al., Adv. Exp. WO

2009/0702%8§4I’{USZOQ%@lB]@QeI\égg_. Biq}egggrggfgoo@%lg@gd b)ﬁggiﬁ%%va et al., Mg|,Biol.
(USSR) 25, 508-514 (1991) for the conjugation of platinum compounds.

[0072]AntiBSHrEpedifidity  feterStbsefectivi: te&6Bhitsi émeantiody ot Rigdrisulafepittpe of an
antigen. Thetesa repitene;dneludes any protejr determinantgapable ofspeciichinding ta;an
immunoglobulin or T-cell receptor or otherwise interacting with a molecule. Epitopic determinants
generally coniistbf ERBmicafly dive'Satate BRSUpYS S nbfecliedsich &eakftPacidSsr
carbohydrate=nnslgar sisle chainssant generally have spetifie threedimensional stucturab £

characteristics, as well as specific charge characteristics. An epitope may be "linear" or
“conformationar 1 %ﬁf}?:earp}éﬁi{l()ap%? allgléf‘3 ﬁ]%pﬁéjlﬁfs of‘—flrﬂg?a%ﬁon %?elﬁ\?éyeh iﬁr%fe‘ﬁﬁ and Jihe
interactingmactecale (soch asyartartibiody) ocbut irearty.along The: primarranphoagicksaguence of the

protein. In aconjarmariongl eniigpe. e poinis, of NIBIACHaN, ey aaRsS aMing agifldgsigyes on the
protein that are Separated from one another, i.e., noncontiguous amino 3cids Juxtaposed by tertiary
folding of & pfoteiRNEFRGpes Foraterl fivrs eontigubsairihoracids Bre apically rataieed Grrexposure to

denaturingrsolvents. whejeas gpitopesfapned by, tertigry falding.aredyRically Jast;on reatigent with

denaturing solvents.
phosphotyresine in an ELISA assay or on a western blot.
Some assays for tyrosine kinase activity are described in
Panek et al., J. Pharmaccl. Exp. Thera. 283: 1433-44 (1997)
and Batley et al., Life Sci. 62:143-50 {1998).
[0055] Another measure of RON neutralization is
inhibition of phosphorylation of downstream substrates of
RON. Accordingly, the level of phosphorylation of MAPK or
Akt, for example, can be measured.
[0056] Naturally occurring antibodies typically have two
identical heavy chains and two identical 1light chains, with
each light chain covalently linked to a heavy chain by an
inter-chain disulfide bond and wultiple disulfide bonds
further 1link the two heavy <c¢hains to one another.
Individual chains can fold into domains having similar sizes
{110-125 amino acids) and structures, but different
functions. The light chain can comprise one variable domain

(VL) and/or one constant domain (CL). The heavy chain can
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[0073]An epitope typically includes at least 3, and more usually, at least 5 or 8-10 amino acids in a
unique spatial conformation. Antibodies that recognize the same epitope can be verified in a simple
immunoassayghew) ability of one antibody to block the binding of another antibody to a target
antigen. [0074]Once;§a.g(21t;e1§ired epitope on an antigen is determined, it is poPSCsT[l)?g%%ﬁgd%ﬁgégte
antibodies to that WO 2009/070294PCT/US2008/013130 epitope, e.g., using the techniques
described in the present invention. Alternatively, during the discovery process, the generation and
characteriz&SHPofSHIPBURS A ekt Forfirtirabbit desirbloepitapass Rdomdhisn
informationtiés .taarag‘gsggye toLompatitivaty saqqgg.@@@gjk’)oq;_qggébig@ngg tjge %rrggt%onitcopg. An
approach t%achleve th{:‘ is to conduct cross-competition Sfudies to find antibodies that competitively
bind with ofi& BRoTHEr, €54 T the“ahtibodiEE T oRpete it bindinfrto Meramsgent [8075iEpitapesMapping
and Relatea fechrglogieg[0076Hm, sciesn forantibaghes whieh, bingd o Qngarq%l&arfqﬁugggr(e.g.,

those which block hinding of IgE to jts high affinity receptor), a routine cross-blocking assay such as
that descrit})%eu(jD fﬁ éﬁ%v@ alnlatl%an%%lf\%ﬁffﬁ E7 (19905 GUiF Shrifg HaAbarEal&atord Press, can be
performed. &7 methods inchadelataninascanningpiutanisrpaptide Hiels (Reineke,2004 Methods
Mol Biol 248:443-63) (herein i cor rated_by.reference in its entirety), or peptide cleavage analysis. In
addition, methods sucﬁL as epit pee é%x%is%%?%& gpfe"l té%traéﬁff))ﬁn arﬁf’%e ' 1f‘r‘?éiéﬁficf‘;if?ontd'f%mtigens
can be empl8¥i€d (Tomier: 2066 Plotein iSciehee: Bod87:i496, keeinlspecifically rcasperated by

reference ig jtsentirety). [0@{AlEunctional Anglysis [OOZQM%()Tﬁcaﬁ n-Assisted. Prafiling (MAP), also
known as Antigen Structure-based Antibog(%/ Profiling (ASA éIS a rr%&ﬁgg ?haa]flcaa%glgeorizesolﬁrge

numbers of ITBNLERFRF aftiot S GRARS PAFECted 2@ the SRR antigeneacchoding to the

similarities o éhe hirding.profile ofwach antibogy 1o chemigally. erenzypatically modified antigen
surfaces (L;:S Patent Pul;rl]'cation No. 2004/0101920, incorporated by reference herein in itS
entirety). EACIY categof may tefie@ UG tie EphbpR ithEraiaRstly different from or partially

overlappind @itBdpitopeniepresented bisanother categors This tegmqu alQws rapidyfiltering of
geneticallyf\% nt‘ilggljlgngbo%%s, sgc%g .charact%riza,tion can be focused on genetically distinct
antibodies. When applied {6 hybridoms sereening: MAR niayS8cifatE fEREAGRDn CHa&rediybridoma

clones that'prefdiieedAbshavihgrthe desires tharacteristiesy MAR mayebeiusadtoisait the RONG and

e et s Pl e o i el o g e
for "example, Fv fragments, or proteins wherein the CDRs
and/or variable domains of the exemplified antibodies are
engineered as single-chain antigen-binding proteins,
diabodies and/or triabodies, in orxder to provide the
advantages of the new inventive antibodies in alternative
structural forms.
[0059] In brief, the portion of an antibody consisting of
the VL and VH domains 1is designated as an Pv (Fragment
variable) and constitutes the antigen-binding site. A
single chain Fv (scFv or SCA) is an antibody fragment
containing a VL domain and a VH domain on one pelypeptide
chain, wherein the N terminus of one domain and the c
terminus of the other domain are joined by a flexible linker
(see, e.g., U.S5. Pat. No. 4,946,778 {Ladner et al.); WO
88/09344, (Huston et al.). WO 92/01047 (McCafferty et al.)

describes the display of scFv fragments on the surface of
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invention can be monospecific or bispecific.Bispecific antibodies (BsAbs) are antibodies that have two
different antigen-bindingspecificitiesOrsites(See U.S. Publication No. 2004/0259156, filed Feb. 13,
2004). Wheseap@niipegly has more than one specificity, the recognized egitppesoambg@ssociated
with a single antigen or with more than one antigen. Thus, the present invention provides bispecific
antibodies, or fragments thereof, that bind to two different antigens, with at least one specificity for
RON. [0080%)%[§§%ﬁcity of anggo,dies,tor fragments theéeof, or RON can be determined based on
affinity and/or iﬁ/. . ﬁﬁﬁﬁty, rlerbargsent B?'fﬁec equﬁib%?urﬁ%onﬁ%ﬁ 57 T disSoGiation 5F an
antigen withzartantibgelyaEkd™), measures the binding strength between an antigenic determinant and
an antibody-binding site, Avidity is the.meas f the gth of bindi tw a ihady and its
antigen. A\)fl(ﬂ’r)}ciﬂe,‘[freIatec'id%é bo%ﬁ%ég ggi]ni%/%gt\%ggl aﬁr%r ggito%g wi wﬁ@%ﬁ%ge%%%nd%n%ggﬁeeon the
antibody, apitethe valdridecstithe apsibode which idféss e Timshed of antigen bindaRpsitss of a
particular epjitope.Antibgdisstypieally hind with.a fissoriation songani<Kehaf apout, WOy
2009/070294PCT/US2008/013130 10-5 to about 10-11 liters/mol (€.g., RD clOOnM). Any Kd less than
about 10-49REHNE| iSGenErally Temsitibrdtro ihgicaRITIspeLifié Bintfg® Thamésker #%e Jalue of
the Rd, the,stranges dhe bingdiag strenpgth bepugenamaatigenis determigant and the,antibedy binding
site. [0081]RON may be isolated from various sources to raise an immune response, such as from
cells that eXBrosSHRON: cYohe pRAGESREISsRE SIOMEER, 1big, ikveF SovaliaA™kidRe? Brdast and
brain, and ir-gerriakepithelisd andpredwesnpvoringscells. Astkarsystheticreeeptarpeptidemay be
obtained usina%ﬂsommer ially available mach'ines aﬁd theﬁ:o -res&ondin%ﬁgir&o acid se ug[nce. A
further alteRTative st that DN %n%&i% aRO f)sr%?em SUCH &8 aFCONA ST 2 f%arbcmen et’rgwereof,
may be clonedesattsexpressed and tae resultingl polypdpte meeovered and used as an immunogen to
raise an anfi f the invention. In order to prepare a R otein or fr t thergof inst which
the antibodlfeg)s8 g?e]omade%ﬁa%lec a%llrldSl rjh%leglﬁ%ﬁﬁgtléeﬁm%%g%hﬁ%?%o%%wgt%éreé%oeggegcialIy the
extracellularpertiens tréreefliparticuldrlyealpiie dnd deta pordiony, iapbelisertedtin&y ki dien vectors
for expressign in hast cells, using standard LecombinatDNAtechnigies, Sinpiarly, agtiedies against
ligands of RON, particularly MSP, may be prepared. [0082]The sequences for RORI and its ligand
MSP are p8BRa¢ ¥afsbleitihe BEnBaRR dﬁt%b%(@é’[‘kﬂoﬂlnécb‘é% ibRHumbEPX 7 64T EAE MSP
accession gumbes NI 020998 chethcitations are insomorated bydeference hereimaand €an readily
be used for antibody preparation. Antibodies may also be produced against variants/mutants of RON
or MSP. OftErERE reRftibdaeEo e pitspE pfekeht off BRF &G ulat TBHEITs rigﬁ??gnd
mutants. Anialtesed RQN redeptan differing byl aniinHedme deletian b 16Bahninaacidscid tbe
extracellular domain has been shown ta be constitutively. activated, (1). /Antibodies may for example be
generated %ﬁgingf) gusc]hggﬁg%%}hé ﬁa%téoégpﬁo%ms‘]’,&nt}ﬁod?e%%ﬁ?é%ﬁllcet% fg n%fllf/1 b(li:-’l 6E)Xr'reepared by
immunizingaeaammal witrRQK 1 The golubiaseceptersiray beusad b tkemselvellasvirmaunogens,
or attached,tq,a carrisrpratein or pfhes oblects suchas beads, i.g,5ephaiose beads, Aftsr the
mammal has produced antibodies, a mixture of antibody producing cells, such as splenocytes, are
isolated. MRBEBDPAI BATISOAISS rfidy BE prodteedhf selding ddividud aritaypreduciifcells from
the mixture-ang imnortalizing ther by.for example; fusing themwithtwenok sellsa sush assayeloma
cells. The resultinﬂ%ridomas are preserved in culture, and express monoclonal antibodies, which

are harvestétffio dltutePmEGC o0 8 AR urthet 2R itfd die T aHE ntBUt Thatfmehts of the

invention caadgektatheghby:standagd hylridaraa éechnology (Harlow & Lane, ed., ANTIBODIES: A
Laboratory anui: Cold Sgrin arbor, 21#6213 ([}998), whi%qggagor orateg b1¥ referencle herein)

using trans Ehie ’ice tHAE pradiree hurals muﬁoallo%ulir?ﬁeavy and ight chains. Insénp?e%rred
embodimentaisulistantiad portndf thedumasn aftibddypioeduciveg genode i3 insestddhiptoathe
genome of the mouse, and is r. ndﬁre deficien in th%\prcid cgi of en Qgeno s muring antibodies.
Such micef:ﬁgyS Be m %%%zeedf;h%cﬁtlghegﬁﬁy %S?C.)Cwitﬁ Re%lN '?# comp?éte Fre%nd's adjuvant. The
antibodies @fithisinventios carepe filbed foladdiionap form a multivalent single

chain antibodies, which can be monospecific or
multispecific. Each chain of a multivalent single chain
antibody includes a variable light chain fragment and a

variable heavy chain fragment, and is linked by a peptide
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amino acid residues.Such amino acid residues can be a peptide tag, perhaps to facilitate
isolation.Other amino acid residues for homing of the antibodies to specific organs or tissues are also

contemplatego[868aANERON antibodies according to the present inventipp,Gaghg iselaked from a
phage display library such WO 20091070294PCT/US2008/013130 as one constructed from human

heavy chain and light chain variable region genes.For example, a variable domain of the invention can
be obtained§7 rom peripheral blood lymphocytes which contain a rearranged variable region gene.
I

Alternatively - 74fablé BoRain SN RGPS D ARG TEW regiSnsPERT BEDbIdiRES Fror different

human seqoengesef0086] Therantikodies specifie ég: R@N:hind tafR@N with adRe of preferably about 1

x 10-9 M-l{gr}l{ess more referakrlly about 1 x 10-10 M-1 or less, an?}most %refetkably abgut 1x
10-11M-1 orﬁeslsm}k[rﬁog’ﬂ%rﬁfbo%|esa6nr1flrlé°gﬁgrll 3 theredt'$pecitic 6PRON MAbICAVARGN of the
receptor. INbASIEAJ a recEptor means preverding trenadthadionof therntrivsic kinaseé raetivityof the

receptor togrﬂ:}%dgced%g L AT ig le.a a for RQN js.the inhipitign of receptor pharylation.
[0088] The present inven%%)pr%fs' nc??JIin"%te r‘?)Sy génygpsart?cu agf\l%g%cﬁwna%is%lg? RON ilir?ﬁi |t§)arf%%ch
inhibition fotaEkample'ay GeriirBy aaa@tibcdyblodking ancess 96 cerain epitdpesbyra ligand, or by

changing capfpsmation of RONIN g manner tat the ligandy, pagticularly MSP,6an nat:agtivate the

receptor even though it can bind to the receptor. USP 6,165,464 lists various possible mechanisms for
such inhibifi®F iHERRING bikdiRG TS tHe IRRHBGERFIdSRN feglliatiRrthé RecepTdie irfiigid the
tyrosine kinase activity. of the rgceptor, ;oniliciting 2@y tateXic £8spANsenBaWR regulatian,gay occur
when cells whjch express RON, _metalloproteinases, which function in tumor cell invasion and

metastasisP iy &80 B Wsii reaited By Bt HitbodRitorthé presehfitfetion’ 1 the
2009/070294RETNISPEB8/OE3130mplementary domains on different chains to

recreate the two antigen-binding sites. Simply by way of
example, a diabody according to the invention may be
bispecific and comprise both a RON6 AND RON8 binding domain.
[0064] Three single chain antibodies can be combined to
form triakbodies, also known as trivalent dimers. Triabodies
are constructed with the amino acid terminus of a VL or VH
domain directly fused to the carboxyl terminus of a VL or VH
domain, i.e., without any linker sequence. The triabody has
three Fv heads with the polypeptides arranged in a cyclic,
head-to-tail fashion. A possible conformation of the
triabody is planar with the three binding sites located in a
plane at an angle of 120 degrees from one another.
Triabodies can be monospecific, bispecific or trispecific.
[0065] Fab (Fragment, antigen binding) refers to the
fragments of the antibody consisting of VL CL VH CHI
domains. Those generated following papain digestion simply
are referred to as Fab and do not retain the heavy chain
hinge region. Follcwing pepsin digestion, varicus Fabs
retaining the heavy chain hinge are generated. . Those
'Eragments with the interchain disulfide bonds intact are
referred to as F(ab')2, while a single Fab'! results when the

disulfide bonds are notr retained. Flab')2 fragments have
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[0089]RON inhibition has various effects, including inhibition, diminution, inactivation and/or disruption
of growth (proliferation and differentiation), angiogenesis (blood vessel recruitment, invasion, and
metastasis)waneoeelmeiility and metastasis (cell adhesion and invasivenggs) &R0 higdnvention
also contemplates antibodies that bind to and inactivate variant or mutated RON receptor tyrosine
kinases that are active without ligand binding. A mammal suffering from a RON related disease may,
for example,,e>ép§ress both wild type_and variant RON, with a disproportionate amount of the]i)variant

U

receptor expra&S§ad. OFIMEresY are S¥huerites s VariamtSifiutants diffe MY A e Extraceififar domain,

such as thdseahawing sleletions within the extracellular domain, as disclosed by Wang (1) (9). Thus
RON inhibiti y involve wijld type and/or variant RON(point mutations,deletions,alternative splicing,
etc.). [OOQl&E@)%gictivatf%% ngalﬁi/réggfﬁ rglroﬁglwa%n?é}zla%f%%la%%macﬁatigryll %vitﬁi%ﬁwle? I%s%’ éuch as
c-met or EGFR. Thas, RGN inhibitien rhagetwminclade imhibitioh dfdéverddimerizatiopridstoeen RON
and other r Ceptok t Qsine kipases, ( such ag EGER or c-metl Such ij',b ition. may also include
inhibition o?s%naﬁng y a%orme?heterﬁ%nerl of RON aJhd EGF or c-met as an example. uch
dimerizatiohomaphan® been ItficEd inc@ngaric Bep&itenerBhieh? s\ #aTés b MSPLIMGFE 6r EGF
binding to E‘P'rarﬁc%%tﬂr%én%fﬂW%@%EQWEJQQQQPE%%%% of, R&N 'rﬁtﬂ?dﬁ%‘l '.S_'nh'b't'on
of the tyrosine kinase activity of the receptor. Tyrosine kinase inhibition can be determined using

well-knowrFRietfistst foraxaniia tHy nighstrif G tHeESGB pREsTHOIIEEN 16/t bF Adchibifidnt kinase

receptor, apghgs hesphopdation etnaturahos sypthetieysubstates. Thwsi phesphsylatiae d/O
2009/070294E>CT1U82008101313O assays are useful in determinl;r}l‘é;#nhibitin% aHtibodie%i%fthe
context of R prabBRT INVERTSR BhdsphorRatioh can B detdttsd IoFE%EmpiE Ssird®an &Htibody
specific foraphibsphutyregiiein arELSApisayear @t aWeastemllklot Sonie assaysdortynasine kinase
activity arecdes ibed é'n Panek te[1 alr. .J.u Iig%r&[,n é)I.CE>§l% tThr?m' d%>83ai l:erf33-44 (1997) and Batley et al.,
Life Sd. 62145 8?1 Séj“[%ﬁ]lcin ad%ﬁlon, methods for de‘?ecrfion of proﬁein expression can be utilized
to determin® RON inhibifionaThase methdusrigelude hmunshistotHensistyd HEHordeteEtion of
protein exiygssieny,luopascerice in.sils Bibridzation (RISHJor fstection oh gere ampliegion.
competitivé radioligand binding assays, solid matfrix blotting techniques, such as Northern and
Southern Bi6ts2 FePse tRANSRABasOFSIgMerase chift @attién (RT-PTR) add® ELTSAL [0GF3])Another

measure of RONnhigitign,inclydes the devel phphesphosylation of deunstream sulstrates of RON.
Accordinglg the level of phosphorylation of MARK or Akt, for example, can be measured. [0094]In one

embodime h%ntﬁﬁiﬁb%"%eﬁ‘fﬁ‘:ltﬁgf?ON having one, two, three, four, five, or all six
complementaoibyetletermining regians toBRsy ofdbeantibedies okihe prasanidaveriton issadministered
to a mammal Inlano.tréer ergbodiment, th%iantibodx1 administer%d Qag the variaé)kgée%{i)ons g;the
antibodies%ﬁhe ﬁmelse?lflinvgt‘ltiélrﬁﬁ.tﬁ“f(]gest N2 Cp(:rO\zfi}éJér%ﬁe %gqﬁ‘er?cejseosf antibodied-or the present
invention. Withositintending-to e bgumrchby thisory,Uties, believed thadt RONG antl RAMSHHiRd to the

beta extraggllylay damain of RON,,but such specificity may alse.atise by binding 1o, other domains of
RON, or by binding to different epitopes in the same domain. CDRs of the RON6 and RONS8

antibodiesasolafédP acceidiag o thEpiseATTRIONBIER clude: "HIG 20051070254 P CHES2008/013130
[0095]RONG Vbt CORLGGTESSRALKSEQID NQiAY) bind specifically to RON.

Preferably such fragments include one or more of the CDRs of
the RON& and/or RON8 antibodies exemplified herein. The
definition of antibodies according the invention optionally
further includes engineered antibodies that bind
specifically tao RON, such as multivalent single chain
antibodies, diabodies, triabodies, and the like that bind
specifically with antigens. Preferably such multivalent
engineered antibodies include one or more of the CDRs of the

RON6 and/or RON8 antibodies exemplified herein.
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GGA GGC ACC TTC AGO AGO GAT GOT ATC ACC (SEQ ID NO:18) CDR2GIIPILGMANYA GGG
ATC ATC COT ATC OTT GGT ATG GCA AAC TAO GCA QKFQG(SEQ ID NO: 19) CAG AAG TTC

CAG GGC(SES24bN@i20) CDR3VADYYGLGT GTG GOO GAT TAO TALSGG®E bR ACT
YYWYFDL TAO TAO TGG TAO TTC GAT CTC [0096]RON6 VL CDR1RASQSVS AGG GOO AGT

CAG AGT GTT AGO SSYLA AGO AGO TAC TTA GOO (SEQ ID NO:21) (SEQ ID NO:22) (SEQ ID
NO:23) (SE[%{I}ES)QI\]IO:24)EaCh demain of the antibodies of this invention
can be a complete antibody with the heavy or light chain
variable domain, or it can be functionally the same or a
mutant or derivative of a naturally-occurring domain, or a
synthetic domain constructed, for example, in vitro using a
technique such as one described in WO 93/11236 (Griffiths
et al.). For instance, it 1is possible to join'together
domains corresponding to antibody wvariable domains, which
are missing at least one amino acid. The important
characterizing feature is the ability of each domain to
associate with a complementary  domain to form arn
antigen-binding site. Accordingly, the terms variable heavy

and light chain fragment should not be construed to exclude

variants that do not have a material effect on specificity.

[0070] As used  herein, the terms tantibodies" and
"antibody fragments" include wmodifications that retain
specificity for the RON receptor. Such modifications

include, but are not limited to, conjugation to an effector
molecule such as a chemotherapeutic agent {(e.g., cisplatin,
taxol, doxorubicin) or cytotoxin (e.g., a protein, or a
non-protein organic chemotherapeutic agent). The antibedies
can be medified by conjugation to detectable reporter
moieties. Also included are antibodies with alterations
that affect non-binding characteristics sguch as half-life
{e.g., conjugation to polyetheylen glycol polymers).

[0071] Proteins and non-protein agents may be conjugated
to the antibodies by methods that are known in the art.
Conjugation methods include direct linkage, linkage via
covalently attached 1linkers, and specific binding paix
members (e.g., avidin-biotin). Such methods include, for
example, that described by Greenfield et al., Cancer
Research 50, 6600-6607 {1990} for the conjugation of

doxorubicin and those described by Arnon et al., Adv. Exp.
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CDR2GASSWAT(SEQ ID NO:25) GGT GCA TOO AGO TGG GOO ACT(SEQ ID NO:26)
CDR3QQYGSSPLT(SEQ ID NO:27) CAG CAA TAT GGT AGO TCA CCT CTC ACT(SEQ ID NO:28)

0097]RONS8 —TFSSYLMT(SEQEE NO:29) GGA TTC ACC TTT AGT AGT TAT TTA ATG
[Acc gsEQ |E‘¥ gggg@RZNIKQDGSEKY AAC ATA AAG CAA GAT GGAAHPBREIARA TAO
YVDSVKG(SEQ ID NO:31) TAT GTG GAO TOT GTG AAG GGC(SEQ ID NO:32) CDR3DGYSSGR
GAT GGC TAT AGT TOG GGG AGA HYGMDV CAC TAO GGT ATG GAO GTC [0098]RONS VL
CDR1RASHSYS A3GIGOBKGT CAGAGTIEPT AGOWSEY I DKNE:33VSESHD D34 Mol

Bicl. (USSR) 25, 508-314 (1991) for the conjugation of
platinum compounds.

[6072] Antibody "specificity" refers to selective
recognition of the antibody for a particular epitope of an
antigen. The term "epitope" includes any protein
determinant capable of specific binding to an immunoglobulin
or T-cell receptor or otherwise interacting with a molecule.
Epitopic determinants generally consist of chemically active
surface groupings of molecules such as amino acids or
carbohydrate or sugar side chains and generally have
specific three dimensional structural characteristics, as
well as specific charge characteristics. An epitope may be
"linear" or "conformational". In a linear epitope, all of
the points of interaction between the protein and the
interacting molecule (such as an antibody) cccur linearly along
the primary amine acid sequence of the protein. In a
conformational epitope, the points of interaction occur
across amino acid residues on the protein that are separated
from one another, i.e., noncontiguous amino acids juxtaposed
by tertiary folding of a protein. Epitopes formed from
contiguous amino acids are typically retained on exposure to
denaturing solvents, whereas epitopes formed by tertiary
folding are typically lost on treatment with denaturing
solvents.

{0073} An epitope typically includes at least 3, and more
usually, at least 5 or 8-10 amino acids in a unigue sgpatial
conformatiocon. Antibodies that recognize the same epitope
can be verified in a simple immunoassay showing the ability
of one antibody to block the binding of another antibody to
a targét antigen.

[0074] Once a desired epitope on an antigen is

determined, it is possible to generate antibodies to that
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WO 2009/070294PCT/US2008/013130 RYLA AGA TAC TTA GCC CDR2DASNRAT GAT GCA TCC
AAC AGO GCC ACT CDR3QQRSNWP CAG CAG COT AGC AAC TOG CCT (SEQ ID NO:35) (SEQ

ID NO:38) (SEQdd3/N8:37) (SEQ ID NO:38) RT(SEQ ID NO:39) COG ACG(SRQHIRNQi4P)

[0099]Functional variants of antibodies and antibody fragments specific to RON also include
polypeptides with amino acid sequences substantially similar to the amino acid sequence of the
variable org Egrvariable regions of the §£tibodie5 of the present invention, Substantially the same

amino acid B4 udRce id&tined 1ierdh 438 seQheRCE WA I TEET Y086 prBrerlly B R3SEhbout
80%, and mare=pteferably atleastraboiir80% hamology telescaimparedaryingasitksequetice, as
determine e FEASTA search method in.accordance with Pearsan and Lipman, Proc. Natl. Acad.
Sci, USA gg%%}fghﬁ@ ( ),éllﬁaﬁé ﬁw%egéqzuae%%%g tﬁa%va?engt%gétlgg’ou[{'%%?r%lr’ié%ér%aabﬁf at least
about 80%iahd mere iweferalslpat teast dbstt-odie 95%eeri@e%ddentical and athrsubrariges
therebetweple SHgR ANIpodias Wil Bavedis same of siullar ynding. Jgand Piaeind. 2nd gpeptor
inhibiting activities to antibodies of the inventio‘?%hat%ave substantially t%e san&?((’ethas.
[0100]Vari&its th2RtiBsdiéeand Srtbeay fragrabftss 3PEcifPib-RON- als@ hchideraiibadies having

one or morggenseevative amigo asid-sybstitutions -ALonsRpALYe AN Agid; substititien,is defined
as a change in the amino acid composition by way of changing one, two or more amino acids of a
peptide, pdVERRE ST retBRE P IRREAFtherdet. PHESUDEfMtiof €0t 2RTAG BEids Hith-generally

similar properiesfe ghoavidis, basipearontiic, sizea pagitively vhaegatively gharged, polarity,

non-polarity), ggl) that te S NS 40 2oL SuP AR tally Alter AERNGS e
{0076} To screen for antibodies which bind to a
particular epitope (e.g., those which block binding of IgE
to its high affinity receptor), a routine cross-blocking
assay such as that described in Harlow and Lane, ANTIBODIES
{12390) Cold Spring Harbor Laboratory  Press, can be
performed. Other methods include alanine scanning mutants,

peptide blots (Reineke, 2004 Methods Mol BRBicl 248:443-63)

(herein incorporated by reference in its entirety), or
peptide cleavage analysis. In addition, methods such as
epltope excision, epitope extraction and chemical

modification of antigens can be employed {(Tomer, 2000
Protein Science: 9: 487-496, herein specifically
incorporated by reference in its entirety).

[00677] Functional Analysis

fco78] Modification-Assisted Profiling (MAP), also known
as Antigen Structure-based Antibody Profiling (ASAP) is a
method that categorizes large numbers of monoclonal
antibodies {mAbsg) directed against the same  antigen
according to the similarities of the binding profile of each
antibody to chemically or enzymatically modified antigen
surfaces {(Us Patent Publication No. 2004/0101920,
incorporated by reference herein in its entirety). Each

category may reflect a unique epitope either distinctly
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WO 20091070294PCT/US2008/013130 polypeptide or protein characteristics(e.g.,charge,
isoelectricpoint,affinity,avidity,conformation, solubility) or activity. Typical substitutions that may be
performed fofspeaaservative amino acid substitution may be among the-g/esHassefi ¢#xino acids as
follows: glycine (G), alanine (A), valine (V), leucine (L) and isoleucine (I); aspartic acid (D) and
glutamic acid (E); alanine (A), serine (S) and threonine (T); histidine (H), lysine (K) and
arginine(R):asparagine(N)andglutamine(Q); phenylalanine (F), tyrosine (Y) and tryptophan (W).
[0101)Con&8rv V€ Bmino 86l subtitutidhe EaR pma&é‘ﬁﬁ?%?g@?rbﬁ%ns‘ﬂéﬁ%ng fe-fiyBetvariable
regions primagiberesposaiblefor thesaletive-andps specific Wingding chatactarisiies efithewsolecule,
as well as other parts,qf the molecule, e.g., variable heavy chain cassette. (0102)Antibodies, or
fragments (0T diia T S dbe 1 R CA Shidit C A aics RAUE BERA SRprosea by direc
mutation, méthods ioé affimitymatirdton, phagédishtay oedhain shafféng.8103]Affimtyiaed specificity
can be mod(fied,or improved by, pytating GRR apd/or, b tesiges andacrasning fox antigen binding
sites having the desrlz[;e(% bharacteristic??se;e, e.g., Yang et aﬁ]. Moﬁl BE:OL, %%9%5) 254: 392-403). One
way is to rdrfomizeadfidividide residuesesricombinations Beredidiiesise it i hpoiilatidrrsf
otherwise ideptical antigeg binding sites, SURsE!s,Afdram 1wa & byanly Amino agids arefowad at

particular positions. Alternatively, mutations can be induced over a range of residues by error prone

PCR meth&&$tseé % §oHawking eRANS). miof BRANA 062)2P8°888061 fn &hGthdt & idle, phage

display veciersesitaining heavy anrdlight chain varablegeqivs gengscanbe propagated #ymutator

strains of E, coil (see, e.g., Low et al., J. Mol. Biol., (1996) 250: 359-68). These methods of

mutagenesis AfE fitStrafive: 5PieShany methods known to one of skill in the art. [0104]Another

manner for jnoreaking affinty obthie=antibadiesreidhe presentiavention isto catry ogtrehasmshuffling,

where the hea\%ngr. light chain are rand aired with oth | egare an
gher

; o gk \ndomly par ther.neavy o light chains fo. preps

antlbodwatﬁ‘ﬁl e aflnﬁy.nThe various C%gs O%Jfﬁe a%lflbodlespmay also be sahéufﬁgg With the

corresponding GRS dsotH&sadtibodies e 0 B05]Addifibaally the prebentanventondprolidesnt
antigen-binding gspecificities or sites (See
U.5. Publication No. 2004/025%156, filed Feb. 13, 2004).
Where an antibody has more than one specificity, the
recognized epitopes can be associated with a single antigen
cr with more than one antigen. Thus, the present invention
provides bispecific gntibodies, or fragments therecf, that
bind to two different antigens, with at least one
specificity for RON.
[0o8c] Specificity of antibodies, or £fragments thereof,
for RON can be determined based on affinity and/or avidity.
Affinity, represented by the equilibrium constant for the
digsociation of an antigen with an antibody ("Kd"), measures
the binding strength between an antigenic determinant and an
antibody-binding site. Avidity is the measure of the
strength of binding between an antibody and its antigen.
Avidity is related to both the affinity between an epitope
with its antigen binding site on the antibody, and the
valence of the antibody, which refers to the number of
antigen binding sites of a particular epitope. Antibodies

typically bind with a dissociation constant (Kd) of about
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isolated polynucleotides encoding the present antibodies or fragments thereof as well as expression
vectors comprising these polynucleotide sequences operably linked to an expression sequence. These

nucleotides @18 JiptpghiRof 1Gs. 1A-1D, 2A-2E, and 3A-3E. Recombinant h%fﬁ%ﬁ&g@ggﬁng one or
more expression vectors which express the present antibodies, or fragments thereot, are also

provided. Methods are also provided for producing antibodies or fragments thereof comprising
culturing these_cells under conditions permitting expression of the antibodies or fragments thereof. The
antibodies 6PfradrRefStHéredf can thehese pififted Rom-the Kol oF ERUIturdHedidml ess

[0106]Varianisof thesaueleotidesdistad eFGadA-1Ds 2AE, angh3A-3EJReludadhase that encode
for an antibody, or antibody fragment, having the same function as the antibodies of the present

invention, i:d* b BibEk BPMARTEActv At HGPRBA. SuCH\RaridRE ve W SeqliRhEs 1l isdtfeast
about 70%xpreferably st leastabowBO%, angimoresprefeigbly ableastahout90%nideqtiealdo
wild-type R%Ngheipraeggnt irrilgensi%n alsg. ro‘éideé fordantibodkl fusion proteins.These fusion proteins
may be encoé’edrgly?ne Rudeotide segftlfer%ce% of FIGE 1AZL5; fﬁ-‘ZE, and 3A-3E that have been
operatively doh#eLted tRaltlewtide bW/ O 2009/0702F4RATAES20084 08313kes to raise
sequencesgncod] y lorescent ins,ap tide or Juminescent mark nd/or
combinatio%gl thereot. Olrg%§ 8e£nsi%eo%g%%seqau%en?gsggfthcee%%%enti%%aaﬁsoeﬁfu%ses:’ (z%{ ?hﬁe' antibody
DNA sequélftearshodaiaaast ¢ A- 10, FA-2ES and BAMBEN(b) dnyauclddtidersequearéahat (i)

hybridizes to; a,coppleien f the nuclegtide-sequence(s),sepforth.iny(a) dpder, stingent conditions,
e.g., hybridization to filter-bound DNA in 0.5M NaHPO4, 7% sSodium dodecyl sulfate (SDS), 1mM

EDTA at 65€VEAGWHRFHG H 0% % 55C/0. BABDS &t 68L (RBEBEI FMCEPALTedBSRYEIS
CURRENT:RROEOCORS M MOLECARBINLENa Ma). |.GreenRublishingdissesiatesqlnc., and

John Wiley & sons, Inc., New York, at p. 2,10.3) and (ii) encodes antibody or antibody fragment having
substantially*fhe s&Me ATRERAAMG: andTE 8ny rRfchEbtideSSSTIHTE that hybfidizdS oA BINA
sequence that enoedes thesantibbdy sequenses shawrint-bHE.2A-2E ramnd 3A-3Eainderiess stringent
conditions,_such a%) derately }rin %nggogggignsfe.g., waigéngc%[wo%%g SSC/0.1% SDS at 42C

(Ausubel et a/.- 1989 supra), yet which still Sncodes an aAtbSdy or antibads fraghidit Hav

substantiaiyrthe same fometidrialing Threofurptiphality ofttee antibediesafdhe peesentdgvenrtion is to
plock activafiangbfEaN.{0LIAIT e piszedtinygation algo prvides Al esgssion yeclyr ggniaining a
i

nucleic acid encoding an antibody of the present invention, or fragment thereof, operably nked to a
control sediienE&eas il as BRbskeditedmaining StelamrexpressicrpieciraThese hbstdells can be

cultured under speeifiscondiions permiting expressian gfantingdiesofthe present inyegtian, or
fragments thereof, and the antibodies then can be purified from the host cells.
[0109]StartdidrecBmbiRttecARRueEBfdiGRlvn  ©specially  the extracellular

portions thereof (particularly alpha and beta portion), may
be inserted into known vectors for expression in hest cells
using standard recombinant DNA techniques. Similarly,
antibodies against ligands of RON, particularly MSP, may be
prepared.

[0082] The sequences for RON and itsg ligand MSP are
publicly available in the GenBank database (RON accession
number X70040 and MSP accession number NM 0209S8, both
citations are incorporated by reference herein), and can
readily be used for antibody preparation. Antibodies may
also be produced against variants/mutants of RON or MSP. Of
interest are antibodies to epitopes present on extracellular
domains of wvariants and mutants. An altered RON receptor

differing by an in-frame deletion of 109 amino acids in the
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expression vectors are used to express the antibodies of the invention.Vectors for expressing proteins
in bacteria, especially E. coil, are known.Such vectors include the PATH vectors described by
Dieckmannwachdegageieff in J. Biol. Chem. 260, 1513-1520 (1985). Thesepveataisoe@itaiy DNA
sequences that encode anthranilate synthetase (TrpE) followed by a polylinker at the carboxy
terminus. Other expression vector systems are based on beta- galactosidase (pEX); lambda PL;
maltose binding proteiréépMAL ; anciifqtl)ut thione S- transferase gr)GST . See, Gene 67, 311 1988) and
Peptide REESRFATS ! f‘fQQé)OT@ ) ?ors%ﬁﬁgful WAkt A avAllatis "k shitdbis Sample is the
2 D plasmidcStuitakledvectars.for expiessian iremammaliaboeellssarenald@ known . Seick vectats include
WeII-knownadear%atQ/es é)é‘ﬁSVftQ %%I%n%/éwsr%et%ovj:rg%-derived DNA sequences and shuttle vectors
derived froRPeombination of Turictional Mammafiar VEctors, such as those described above, and
functional diaé®ids and hagb®NAs[019piRurfhst eukaryBilexpressidrevectoepaeskhow in the art
(0.0 P 3 Sgern a0d R Beffids VgkARDIsBANC! 1321341,1952)- 8 Subtama et g Mol. Cel.
Biol. 1, 854-864 (1981)7 R. J. Kaufmann and P. A. Sharp, "Amplification and Expression Of Sequences
CotransfectsddithA Mbgmiar biegircielat REGGREEEE CoftfplethémaRFBNAGéheTaE M6 Biol. 159,
601-621 (19834 R ). Kaufmann andR-Ae Sharp, Amplifigation apd £xpression QEsagueces
Cotransfected with A Modular Dihydrofolate Reductase Complementary DNA Gene," J. Mol. Biol. 159,
601-664 (1982553, |. SEHRN eL&IE " BGFESSo 8Td BRAFRTETzafBh B2 TFoddet BFE Bitiman
Immune Interferan DA Geneplndahinese HamstesOvasGalls, aBrocs plaéndead <S6i. US#e80,
4654-4659‘(1983)2; G, Urlaub %?Sd L. A. Chas}ré, Proc. Natl. Aﬁ:ad. Sci, US 7?), 42.16-%2%0,1?%980)).
[0112]The &3Bredsfish velBRUSEHG1in Fie pre2BhE Tnvkhfio CORtA A Ehstene gxpression control
sequence thafl is-aperalivebrinkeddy the-BiNA sequeneé defrafment tole expresses: Thancbntrol
sequence isni%%g:rt%q i:{wztlhg vegg)ermi]n %rder tgocrontég)clt_i%nci Io regy}lgt% thete}{gi;les‘%ilc)trlhof t@rﬁ o%oned DNA
sequence.éxamp]:es of usetul express Bh control sequgncés are the fac system, the trp system, the tac
system, the#tlsystesnanajes operatorendaqsdimter régons of phagetnibd; idevsastral¥egion of fd
coat protein, the glycolytig promoters,of yeast, £-9. fig pramofer far.3-phosphoalyeeiste kinase, the
promoters of yeast acid phosphatase, e.g., Pho5, the promoters of the yeast alphamating factors, and -
promoters HafigEd #6fn peRBRTE edehbvius: FetreWiis ahd sitiavirus, e.g., the early and late
promoters o Sy/40, and:qthersequenses kaewa Lo control the expression gheanes efprekaryotic or
eukaryotic cells and their viruses or combination thereof. [Q113]Vectors (recombinant and expression

vectors) ar& CEREMBRAteor TS £ 5RVRRT hBYeirt PG Rk pHdEfon Vectsis t8Rtaining the
control signals ene.DNA ta:be expréssedasuciBas 1hese encoding=antibodies ehthel inventich or

antibody fragments thereof, are inserted.into ell for expression. Some usefuh(]ax ression host
d% Q-?argd %%Ll-%lg aﬁﬂ%&ég ﬁl 15 ecp elg

cells includgwai&known proﬁaryo iccand éukaryo élls."Some sunablelBrCo?(]é?foIﬁ% osts nYcIude, for
example, Ecebeysuchk ahExredih SGe36;E. taleHBIEOL, E. voit¥V31181 E rooiXL# 6hErnsoil X2282,

E. coll DHI.QH&%&P' é@eg : Pﬁggg?mo%, Bg%lHE,,_sg%%gacillusls&‘ybtgis, Sgggmgmyces

Suitable eukaryotic cells include yeast and other fungi, insect, animal cells, such as COS cells, cell
lines of lyngiiesd Brigitsuctras Haphemai myelda{éq of the human antibody

producing gencme is inserted into the genome of the mouse,
and is rendered deficient in the production of endogenous
murine antibodies. Such mice may be immunized subcutaneously
{s.c.) with RON in complete Freund's adjuvant. The
antibodies of this invention can be fused to additional
aminc acid regidues. Such amino acid residues can be a
peptide tag, perhaps to facilitate isolation. Other amino
acid residues for homing of the antibodies to specific
organs or tissues are also contemplated.

[o085] Anti-RON antibodies according to the present

invention can be isolated from a phage display library such
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WO 2009/070294PCT/US2008/013130 NSO) and CHO cells, human cells and plant cells in tissue
culture. [0114]A method of producing an antibody is provided. This method includes culturing the host
cell that inclyggs@siHiable expression vector, wherein the expression vector com rises one or more
nucleic acid molecules that encode a polypeptide, e.g., a heavy or light chaih 6 gﬁigmff?ody, or
fragments or engineered variants thereof,under conditions permitting expression of the polypeptide.
Following expression in a host cell maintained in a suitable medium, the expressed polypeptide may
be isolated fdomINE rRESERTE ¥RERSUriie®By Matasdstiemvin ivtise art. Hitide polybeptideatpeptide is

not secretegintoihe @U|§}.{§§ m%dilg@ng@_hostﬁgys %E@ah{ﬁﬁ% pricg tq,'gg!@atigfean &Hgiﬂﬁaﬂ&p.A

purified antibody is one that has been identified and separated and/or recovered from a component of

its natural ervfFonmBHE BoHeEmingAfconiSone RitGriRashturareviroBfehp Arr materials;avhich
would interfepenpithcgiagrosiicianihetspestia uses iy the agtibody, Angnay inglude enzymes,

hormones,ﬁig other protenLl]naceous,org)ﬁ(t)n-proteinaceous solutes, generally have been removed.

[0115]Thus’ Tor exXarpIs cmbhodidharaitbodREd o RiFE fPRR inveHton 2Fe SE&efRFbyF¥lbclones

or example,
that are be isgfatedsor praifieddrashthe naliurernediant oeaseites-uid by cogventional

immunoglobylin, pyrification procedures such as, for example protein A-Sepharose, hydrolyapatite
chromatogr%p%, gel eIec'ft)lrlc?zh":tlarf%s,ll%,o éé@%is%ﬁ gf]fiﬁft;clc on%?ggtgﬂiﬁﬁl [5?16‘}9% & 2
embodimeftdar inventiVe aatibudythat ts specifioid RON ispraduced bywexpressimeenad by more

nucleic acidg,gngoding light apdior heavy chaing, or analogs thereof that comprise the antibody, in a
transgenic animal, sych that the antibody is expressed ar{gj?:arr{! %S%ec8§§r%ﬁ£i‘/§%y abou?
2009/070284BCFAUSH00SRFLIESE® For example, the antibody can be expressed in a tissue specific

manner that daahtptes recaverand purification, yene §uqfh%rpgggimggg_ @ffqrgibgg\gofégﬁ invention

is expressed in the mammary gland for secretion during lactation. Transgenic animals include but are

not limited t3*Mice, GodE GhiFhbBR. AHy Gthsr aFERSRVR Fransgehitidyktemanay arrrs@employed,
e.g., expressianin the-albeimemef avias eggs: £t shigken £9gsn01L7{The presentiinyention
IXOWdeSﬂgé%Eﬁygge%¥ﬂkhe receptor to transduce a signal. A reliable
assay for RON is the inhibition of receptor phosphorylation.
[0088] The present invention is not limited by any
particular mwechanism of RON inhibition. Such inhibition for
example may occur by an antibody blocking access to certain
epitopes by a ligand, or by changing conformation of RON in
a manner that the ligand, particularly MSP, can not activate
the receptor even though it can bind to the receptor.
USP 6,165,464 lists wvariocus possible mechanisms for such
inhibition, including binding to the ligand itself, down
regulating the receptor, inhibiting the tyrosine kinase
activity of the receptor, or eliciting a cytotoxic response.
Down regulation may occur when cells which express RON,
particularly those that over express (including
differentially express) RON, decrease the number of RON
receptor tyrosine kinases on their suxrface. Matrix
metalloproteinases, which function in tumor cell invasion
and metastasis, may also be down regulated by the antibodies

of the present invention.
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compositions comprising the inventive anti-RON antibodies. In one embodiment, the composition may
comprise one or more of the RON6 and/or RON8 anti-RON antibodies exemplified herein. It is
understood thatiheaatsRON antibodies of the invention, where used in ammg&%gﬁﬁ% purpose of
prophylaxis or treatment, will be administered in the form of a composition additionally comprising a
pharmaceutically acceptable carrier. Suitable pharmaceutically acceptable carriers include, for
example, one or more of water, saline, phosphate buffered saline, dextrose, glycerol, ethanol and the

like, as well'l&0 8Shbinat®A therdot Prathfacelifcally Wedptable &ffisrtan fuithel B8Fise minor

amounts ofaukxiliaty substanges sueh BsHyetting:eremuisiwAg agritspresersatives o buffers, which
enhance the shelf life ar eff c,t%/eness of the binding prateins. The compositions of the injection can,

as is well kG i the &t be forfmrael so38%o (rovibs bt 3htiHed ortIhREFraTeASE of the
active ingretienicaite nadmimistratiar toi threemammah{@:58'Carrierd asnesethereinincludes:
pharmaceugjcally acceptable carriers, excipients, or stabilizers which are nontoxic to the cell or
mammal beéilﬁgliexposné%}:t%ﬁgt% at tﬁ%l é(osagr(]gg%aar1%Itc‘:aosn:"csentrati{ocnesi IQ(;;lmploﬁféﬂorl’ “Gfief the and’
physiologicaily aséesabesdarrier is an aqueous pH buffered WO 2009/070294PCT/US2008/013130
solution. Exagyyes of physiglovicaliy,acesgianls camiersipdys pulfgrs sieh gsphosphale, citrate and
other organic acids; antioxidants including ascorbic acid; low molecular WEItht %Iess than about 10
residues) polypptitie; pfstdinsi BAER B¥ePumvABARMY, gelatin Mutirirdnogebuling ¢seophilic
polymers sughas Rely Vit ERlideng-aming agids; suchas-glycipe glytatping ;aspatagine sarginine
or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose, mannose, or
dextrins: cREHENIY ag St SeEATE EBFR sudar diBhold SI&TES maHHBREEsorBRY; salf fming
counterione:sueipas sodiupiand/omramonicisfastapts sueld as,EWEEN(r) spalyethyleng glycol
(PEG), anddll?léurROOI\éIC%Sm[O‘%lg]The acti\(:e in%redients may also be entrapped in microcapsules
prepared,for exanipla by inteacial Polyerisation 16 eXampia: hydox§metlyIcEiffbES Bf Gelatin-
microcapsilés and polyfmethyknetkanyatey micodcapsulbsnrespeativaly,dn aalfofdal diug delivery
systems (frgxapple, |i Qgﬁr@fgralbéj g?]i nm icros urg%res s micE%eomuIsi%rgsv nano- <g)aiticées, and
nanocapsules) or in macroemulsions. he Yormufations {6 be Gsed Tor in vivo adninistration must be
sterile. Thi& is-febdilytaccorplishes by vikrationl emodgh stedle diltrtibpamémbranésng (1)
[0120]Sustained-relegserrenasationsinayalsele prepared. Suitable eesamﬁ"e%%éustﬂ{t?fé@'ease
preparations include semipermeable matrices of solid hydrophobic polymers containing the antibody,
which matT&est4ratin thB48rm of RAPEd arfitiedté Gsfiims, S hfisroeapsulesa Examipids.of
sustained-egledse majricasdnglude polyesters, hydrogels (for example,

poly(2-hydr, yl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No, 3,773,919),
copolymersgo(g?l % 200%0%&6?%0@@3“1%15@ REtiFARE aRMhd ethyRIYlutamate,
non-degradatyléethyilenewintyh acetate; degradahle tactie acidnglycelic acigropolymess sueas the
LUPRON DEPQT.(p);(injegtable microspheres.composed of lactic acid-glycolic acid copolymer and
|EUpKMdeaCa%ﬂ$,én %%y ML fﬁciude 1B%f%1810n o% gé%%roglmerl athn
between RON and other receptor tyrosine kinases (RTKs) such

as EGFR or c-met. Such inhibition may also incliude
inhibitien of signaling by a formed heﬁerodimer of RON and
EGF or c-met as an example. Such dimerization may have been
induced in a ligand dependent fashion, such as by MSP, HGF
or EGF binding to their receptors and inducing dimerization.

[0092] One measure of RON inhibition is inhibition of the
tyrosine kinase activity of the receptor. Tyrosine kinase
inhibition can be determined using well-known methods: for
example, by measuring the autophosphorylation level of
recombinant kinase receptor, and/or phosphorylation of

natural or synthetic substrates. Thus, phosphorylation
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poly-D-(-)-3- hydroxybutyric acid.While polymers such as ethylene-vinyl acetate and lactic acid-
glycolic acid enable release of molecules for over 100 days, certain hydrogels release proteins for

shorter time Reri@eset@didl]When encapsulated antibodies remain in the bpﬁl.}l/{ga@éaﬁgi%ne,. they
may denature or aggregate as a result of exposure to moisture at 37C, resulting in a loss of biological

activity and possible changes in immunogenicity. Rational strategies can be devised for stabilization
depending on the mechanism involved.For example, if the aggregation mechanism is discovered to be
intermoleci&> 4% 238 SoYRGohatidhthfE iR diBEIfideRidehange, 3@biipatddr aybe
achieved by moddyingsifhysiry| rasidyas slyaphilizing fiemsacidic selytigns,.cenirolling naqisture
content, usgg ap rogriate addrj%tives, and developing specific polymer matrix compositions. [0123]The

F 8ds SFEEmBnt iMvoiviflg Admimetrabsitto aSHgMmidiGn f6&d thereof

presentinvention fovides et ’
a therapeutidadly@ifective amountiof aatibodips sk fragraets thereohspecifitsioRON as kot .

monothera in tained. by various technigues.In another embodiment eantjt%od admini_stered
is ahuman%]%%o y?%gfﬁot#e?ém%‘%ﬁ?rﬁé&?s%&%%ﬁ%oﬁlcc%ﬁﬁnts\és 3t fea easgiﬁb eengiréequence

of RONG oFRONSB. €onéifions for wWhictirthese ImetBogs arghuseful ifcludeltaftors shat espraiss RON,
WO 2009/070294GRILS2Q08/013130 15 re g5, 62:143-50 (1998) [52].  In

addition, methods for detection of protein expression can be
utilized to determine RON inhibkbition. These methods include
immunohistochemistry (IHC) for detection of protein
expression, fluorescence in situ hybridization (FISH) for
detection of gene amplification, competitive radicligand
binding assays, solid matrix blotting technigues, such as
Northern and Southern blots, reverse transcriptase
polymerase chain reaction {(RT-PCR) and ELISA.

{06093] Another measﬁre of RON inhibition includes the
level of phosphorylation of downstream substrates of RON.
Accordingly, the level of phosphorylation of MAPK or Akt,
for example, can be measured.

[0094] In one embodiment, an antibody specific to RON
having one, Lwo, three, four, five, or all Six
complementarity-determining regions {(CDRs) of the antibodies
of the present invention is administered to a mammal. In
another embodiment, the antibody administered has the
variable regions of the antibodies of the present invention.
FIGs 2A-2E provide the sequences of antibodies of the
present invention. Without intending to be bound by theory,
It ies believed that RONé and RON8 bind to the beta
exXtracellular domain of RON, but such specificity may also
arigse by binding to other domains of RON, or by binding to
different epitopes in the same domain. CDRs of the RON6 and
RON8 antibodies isolated according to the present invention

include:
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inflammatory diseases, hyperproliferative diseases, and diseases of the liver, biliary tract, bile ducts,
gall bladder and related hepatobiliary system. [0124]As discussed anti-RON antibodies of treat any
pathologicalygzngeplasiicor monotherapy and/or in herein, it is contemplat%g that the theé)resent
invention may be used to condition, including but not limited non-neoplastic c’gﬁéﬁqgﬁgl%{ U3
combination with other therapeutic agents.It is further contemplated that with regard to treatment of
certain conditions, e.g., cancer, the antibodies may be used alone or in conjunction with other
treatment aé@ﬂt%Sds a froR®MiAe Y atment strategy (e.g., patient) or as treatment of a cancer patient
who ha tree@g@ysing@thegagerﬁs but has giot figst agent op has geveI@peqS% e%stl@g:c% }diagnosed
cancer strategy (e.gcheempreveushrdegpendeahtotie theretg)rJOAZa]TY, mankgans any

treatment of a disease in a mammal and includes:(1) preventing the disease from occurring in a
mammal wiiitRInay Be prédispased ® thexisease bgt does notaet experignce @r display symptoms
of the disease; e.g.Fpevafitioa Bethedauthiwalkcoftheclingatsyroptans: (2) ihikittag the disease,e.q.,

Q K F 0 G (SEQ ID NO:19)
CAG AAG TTC CAG GGC (SEQ ID NDO:20)

CDR3 v 4 D Y Y G L G T
GTG GCC GAT TAC TAT GGT TTG GGG ACT

Y Y W Y F D L (SEQ ID NO:21)
TAC TAC TGG TAC TTC GAT CTC (SEQ ID NG:22)
[0096] RONE& VL
CBR1 R A s G 5 v s
AGG GCC AGT CAG AGT GTT AGC
S 3 Y L A (SEQ ID NG:23)
AGC AGC TAC TTA GCC (SEQ ID NO:24)
CDR2z2 G A S g W A T (SEQ ID NO:25)
GGT GCA TCC AGC TGG GCC ACT (SEQ ID NC:26)
CDR3 Q Q Y G S 5 P L T (SEQ ID NO:27)
CAG CAA TAT GGT AGC TCA CCT CTC ACT (SEQ ID NO:28)
f0057] RONE VH

CDR1 G F T F S S Y L M T (8EQ ID NC:29)
GGA TTC ACC TTT AGT AGT TAT TTA ATG ACC (SEQ ID KO:30)

CDR2 N I K Q D G S B K b4
ARC ATA AAG CAA GAT GGA AGT GAG AAA TAC

Y v D 8 v K G {(SEQ ID NO:31)
TAT GTG GAC TCT CGTG AAG GGC {SEQ ID KNO:32)

CDR3 D G Y 5 S G R
GAT GGC TAT AGT TCG GGG AGA

H Y G M D £% (SEGQ ID NO:33)
CAC TAC GGT ATG GAC GTC (SEQ ID NO:34)
[0098] RONE8 VL
CDR1 R A 1S Q 38 v =

AGG GCC AGT CAG AGT GTT AGC
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arresting its development; or (3) relieving the disease, e.g., causing regression of the symptoms of the
disease. [0126]In the methods of the present invention, a therapeutically effective amount of an
antibody of #h@ invgRtRR4s administered to a mammal in need thereof. Thg & éﬁ%mﬁig{g&ering" as
used herein means delivering the antibodies of the present invention to a mammal by any method that
can achieve the result sought.They can be administered, for example, intravenously or
intramuscularly. Although human antibodies of the invention are particularly WO
2009/070294PCT/US2008/813130 uséful for administration to humans,théyEcanheradrinistered to
other mammals as WHATRAGeRTAm@RTal" as used herein is intended tosaglugebuté$ not limited to,
humans, laboratory animals, domestic pets and farm animals. "Therapeutically effective amount”
means an ambant of &htibddly of¥he pfesert invehtionXhat, when administéFed¥® #thammal, is
effective in producin§ e desird¢thetapeditCeffé&, 4Gch as inhibiting kinti&Re abRivitg: 8¢ Inhibition of
tumor grow, .é9127]T epr sentgnti-RONantibodiescanbe administered for therapeutic treatments to
a patient suffefing fro a &Bo%g%%%%g%ﬁ%sisrgasocgatedgathéqogic colidiBolPin'&irdmount
sufficient to prevent; inhibit, or reduce the progressmﬁ of i st or patﬁ%?@gi]cucﬁ?ld‘fﬁén.

Progression dayges, e.g.,the grgydth, inyasiveness, metasiases egfrgfl{ rSrec‘_JtIJIt,rﬁ?ncgnoec he tumor or

pathologic condition. An amount adequate to accomplish this is defined as a therapeutica Iyyeﬁective

dose. AmofARBHtive BPHId s willtleFéil upbRheisesbrteof theldibersd dag the geheral state
of the patiess ewrimmuBe susient Hosing sehedules willalzo vaty with the.disease state and status

of the patient, and will typically range from a single bolus dosage or continuous infusion to multiple
administrat?oer%uﬁélrcﬁay?é.g.,)é@ery}’ AT AbUR), BF as HBR A NECreBAAG PRFSiGdn dritkthe
patient's candititvudt shoutd be nateg-Bewaver; haidhe presentipyeatien is1nat limied to.aay
particular dorﬁ:e.h[:ma%%@ suiétlablg dose for tge gntib dies of the present invention may he determined
based on the In Vivo data iusratedin e pressRERVETToH: ThaTh divs SXBERmRNt st 4 Uose of
about 1 mg/2egrams’édery three flaysbllye average mmsise iszahmut 0.024%, andsitsivolumeds about
0.008m2. uman.i ut_Z0Kg, and jts, W02009/070294PCT/US20081013130 volume
is about 1. Sm%}.%{%%?s%] O%E:b%l%tg (?Oma;b/?jn co?rqéﬁspgr?géotgoggou EfOrﬁg/?(%1“}];1)f303'ﬂae gno%@é,n\{fvhich IS
roughly ab8ge 2. 6ARMAG ¥ 8 hurandEs punttis dode intperspedtiva, armtehantibotdpdErbitux(r), is

administered & 4 esespre Week St Apau,25000/m 2, which is-about 68mg/Kg;in ahungan. Based on

these calculations and experiments, the dose administered to a human is preferably about 1 to about

10mg/Kg, Miofe Preferddly Anodt 8 to Aot Bmolkg {18458 perSisk)CTRe dFEmighiebesimilar to
that for Erliittixs €.galsbeut 67tosgbogt-neiss 10129{Onesembodiment of ghe invention ggptemplates
that in vivg inhibition of RON with an antibody of the invention inhibits tumor growth. As shown in
Figure 4D,parﬁgﬁ%En{’igoc?}}:inm%ﬂg%ﬁ?@‘é@lIf&r%\m%t?ocﬂfén%gﬁslﬁz‘?ﬁﬂﬁag%cér’lﬁ Vatibus
embodiments; thegemortgrontivis-suppressegiaiteast abbut2@%, eriatlleastabouthd0%afmigure 4D
shows aboyt a 35%99%?7 dggrggslel in Hil’i-29 It_}gn%&gr wth over a 40-dg§/e%%rci>ord. % 35. QQE}%ON

. . 1 indg, a CKIng, and re
antibodies according to the invention carr g

activities to antibodies of the invention that Thave
substantially the same CDRs.

[0100] Variants of antibodies and antibody fragments
specific to RON also inciude antibodies having one or more
conservative amino acid substitutions. A conservative anino
acid substitution is defined as a change in the amino acid
composition by way of changing one, two or more aminc acids
of a peptide, polypeptide or protein, or fragment thereof.
The substitution is of amino acids with generally similar
properties (e.g., acidic, basic, aromatic, size, positively
or negatively charged, polarity, non-polarity) such that the

substitutions do not substantially aiter peptide,
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block, in various embodiments, at least about 60%, about 80%, or about 100%, of MSP-induced
phosphorylation of RON, MAPK, and AKT (e.g., HT-29, 0010205, AGS and D1J145). In FIG. 5A, the
bands for larggl,aash#,8¢ almost identical, pointing to such complete blockir]{? of phosphorylation.
Phosphorylation of MAPK and AKT are considered important for cell proliféfalidi{IfPads8 in cell
number overtime), migration (movement of cells towards an agent, particularly MSP, i.e.,
chemo-attraction), invasion (ability to move through a new tissue) and survival. The proliferation of
adherent HP2WRFPEBR205 2Ells P be imhibiteleatsotit 2096 ta alsout 3896;.0r abetis25H,in the
presence ofigKRONantibedy a 0 Seru ' ition, when.HT:29 and 0010205 are grown in soft
agar in the presence of aeRON%%i%gdy an(rjg f&g%%lg 2009 3210%£4 CT/U§fdb%76¥?%gj Hs‘erum,
colony formafoH Py bé inKiBitedA600t B0% toTaBviREbys Thereitypicalnabaltasyminr HE 29, and
about 50% tealiowing?6 raoresiypicaly: 0% ex Cole205, [BA31LEhesinwentian is, hassd e
observatiorb@at rI§(§)N sggcific antibodies can inhibit growth of cancer cells in soft agar and inhibit
proliferation While growing as AhErEnCeli@TH eIl RGkE GhdihsCARONHBOAS c4flsignificantly
retard the abllty: bhthe cancer-cell iine to fonm tumars when njectediato nudednice,which ) .
demonstrat inhibjtion of RON receptor tyrosine kinase negatively influences the proliferation
of colon caggérggglg?[oﬁ%ﬁ s¢§§ cgﬁ\'aerﬁ%ﬁgfm%%t&%lﬁot &d Gt et ProcBBEEE it has
been found that ROt is éxXpressedchim mdAy humanstuinbireell lings:,colan 429, Crj0205,&CT-116,
DLD-I, Sw. ): P eatic -3, CAPAN-2, ASPC-|, HPAF-I], L3.7p1#7, Hs766T),
prostate (II;%%:?SW I%%:O-B), as(?gn'ach (%%%\%Igﬁg?) Iui%ﬁ(AM@,lllﬁS%)?é\}letfa(ﬁje%%Z, SNtJ-182) and
breast (JIMTAS UL IM9565)) AcEoramiyiaurtivrs aedved fobravarietyof cell types are
therapeutictaa@ats for a RN anBedy-J0L3TYMYLS tp %E%%tfgd@‘i'gﬁ% prmary tumors, and
metastatic tumors, as well as refractory tumors. Refractory tumors include tumors tﬁ)at falfl% respond
or are resistant to fre8tment Wift-cHtotHerapEiRic ageiits alohe pativodiesdiene, Yadiatios alone or
combinatiops therent yRefracippniimars alseencempass Lroers; hat appegrJp beinhibited by
treatment \%i:tth gtil%h a%%nts, l:f)tu;t recur up to five years, sometimes up to ten years or longer after
treatment is discortinued. 10 L34 T tforS thaPray BE trBgttGHBde Rfnorethht % netlagcularized,
or not yet stistantially viasculatizet, 1as, well as vaseulosied twmaaks,Examaplesel solid tamors, which
may be tre jaclude ‘cinoma, lung.carcinoma, colgrectal carcingma, pancreatic
carcinoma,@ tﬁl?n%g and 5#%%%#%{ %go'me %§amf§f§sggF Aich tu?%(ﬁ’g?ﬁc%ude BpRRrmORF tisrs,
squamousqgﬁ’r%?s, 5teh sbhebd hidAeck tuaiors acslerectal tumorisa peoState HIMGEE rbReast .tumors,

lung tumon§yingygg@tsmﬁgtcce@iqﬁq’no;ﬂ@gp@h%ellélfngélq@%si,tpan%rggg%g mors, tlw(é)t%%%umors,
heapl S,

ovarian tumors, and liver tumors. Other examples include Kaposi's sarcoma,
neuroblast%ﬁ?%l,%‘épill‘aﬁ/ ﬁ@ﬁhﬂg%‘iﬁ%@rﬁﬁg,-meningioma& and cerebral metastases, melanoma,

gastrointestiraiard renalgacinomasand garcapas; fﬁ@kiqgmyoggfpon@egIiolp{@ﬂ%g@refgrfably
glioblaston"il% mulggocgm% and leiomyosarcoma. [0135)Oggyaérticular therapeutic interest are colon,

pancreatic: prostate; statnallt idig 8fd fidt camEreThowbveie t isE6memprhitetthaeinitiat any and

all forms of pathitgigeircantitivhsginsluding meaplastic-ard Aergaasts disease, in,which
administraEiggé)f the gntib ies oi;_at eﬂes%nt iva ntign, may result in a therapeutic benefit, are
included within fhe scope of the present Invention. Said patheloditaPconditichs Mmay eS8y be
determine@™y orieofiskilltip theradandbr lightdofthdedchings: provigled herifbinat ions

of residues sgo that in a population of otherwise identical
antigen binding sites, subsets of from two to twenty amino
acids are found at particular positions. Alternatively,
mutations can be induced over a range of residues by error
prone PCR methods (see, e.g., Hawkins et al., J. Mol. Riol,
{1992) 226: 889-98). In another example, phage display
vectors containing heavy and light chain variable region

genes can be propagated in mutator strains of E. coli (see,

€.g., Low et al., J. Mol. Biol., {19%996) 250: 35%-68). These
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[0136]Accordingly, the human anti-RON antibodies may be effective for treating subjects with
vascularized tumors or neoplasms or angiogenic diseases. Such tumors and neoplasms include, for

example, mgjignagldwnars and neoplasms, such as blastomas, carcinomgs-pf;salaas, and highly
vascular tumors and neoplasms. Cancers that may be treated by the methods of the present invention

include, for example, cancers of the bladder, adrenal glands, testis, CNS and peripheral nervous
system, brain, genjtourinary tract, lymphatic system, stomach, renal system, colon, larynx, lung and

bone. Non-Tifn| éxaf?ﬁplé‘v’s‘ﬁ?rﬂ?é?‘?ﬁdiﬁd@%idé%&i%l%ﬁﬁé{%qﬂ%m%ﬂ% tiABES, B§G1adhead and

neck tumorsnealprectaldueasg, prestate {wmers bseast tumors, lung tumors, including lung

adenocarci nd small cell and non-small cell lung tumors, pancreati¢ tumors, thyroid tumors,
ovarian turr?c?@rg],@g d livef u?ﬁ%?%ﬁh@?r?&%d is afso géb%rf%? rgﬁ eﬁt%dgl\fé%wlarﬁid SKiifcancers,

including squrermbus cel carfinoima, lbasad eslt caromema, and skin cancess that can be:reated by

suppressing.the growth of malignant keratipocytes,such as. human malignant keratinocytes.Other
cancers thagthn%?lyg Eér%?e’ate%}fﬁc%ﬁdettelf'f)?theﬁgl?r(ﬁgseﬁghy%éﬁ%%sfg%a%n(Ef/FI’), ﬁé‘ﬁ%‘?@y

sarcoma,leamsmem@amqmmwpillaw héd@hgioméma_s, rTenipgieprascanderebral
metastases), mglapoma, gagtrontggiinal and-tengl garcinomas, ipgluding papiiary cgecinpma of the

kidney, and sarcomas, rhabdomyosarcoma,glioblastoma,includingglioblastoma multiforme, and
leiomyosargdinal fREFE I N ioter e pbet oF v inveftion, the BRE-RON BREB6@I8598hisPRimor-
associated angipganesis. Stigydatian of vascular endothelium by receptor tyrosine kinases is
associated with vascularization of tumors. Typically, vascular endothelium is stimulated in_a paracrine
fashion. [0198) AdministratoAsfEstiEONartody EGRdtes mbASHRFAST In &ReMEGREmplated
embodimentsocambiagon Hherapysaadyibe invalwediwheretsthe asiREN antbedy issadministered in

binati ith ti- lasti t th t acti inst the gi thological
condition. [D138]A B0 BRIELG e ray/beadni i El SEFaratbly 6 42 Lot T HE RON

antibody.Th&ant-nepplagtic agentsiwlsich arsgpresently kngperidhe artinked to an
expression seguence. These nuclectides are listed in FIGs.
1A-1D, 2A-2E, and 3A-3E. Recombinant host cells comprising
ocne or more expression vectors which express the present
antibodies, or fragments thereof, are also provided.
Methods are alsc provided for preducing antibodies or
fragments thereof comprising culturing these c¢ells under
conditions permitting expression of the antibodies or
fragments thereof. The antibodies or fragments thereof can
then be purified from the cell or cell culture medium.
[0106] Variants of the nuclectides listed in FIGs. 1A-1D,
_2A-2E, and 3A-3E include those that encode for an antibody,
or antibody fragment, having the same function as the
antibodies of the present invention, iI.e., to block or
inhibit activation of RON. Such wvariants have a seguences
that is at least about 70%, preferably at least about 80%,
and more preferably at least about 9%0% identical to
wild-type RON. The present invention also provides for
antibody fusion proteins. These fusion profeins may be
encoded by the nucleotide sequences of FIGes. 1A-1D, 2A-2E,

and 3A-3E that have been operatively connected to nucleotide
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WO 2009/070294PCT/US2008/013130 or being evaluated can be grouped into a variety of classes
including, for example, mitotic inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics,
growth factoyighifiéaraqggll cycle inhibitors, enzymes, topoisomerase Inhl?@@i@gt[ﬂ Su%\l@éal agents,
biological response modifiers, anti-hormones, and anti-angiogenesis agents. ? small organic
molecule” according to the invention is defined as a conventional antineoplastic agent, e.g., one that
is not comparativley large biomolecule, such as an antibody or nucleic acid. For instance, many of the
known antirfStpi&stiecsgent$BRECSHAR orgdiiEviisiecules, Slhehesatr topoisamersisesinhibiters,
among othess.1 s cerakodimgnts of thednvention-aptigpallydaclude, methods inwhich a .
topoisomerase inhibitor is administered in combination with an antibody that binds to RON. The
inhibitors can'B& fiHibitors of topoisomerase | or topoisomerase Il. Topoisomerase | inhibitors include
irinotecan(CQRTL4Y aminocaaptethetvccargptotiecin R X805 1 topatecan nlRaisyRerases i inhibitors
include etopo%?gé\é?-16), aar;d teni%oside %i M-26). Other substances are currently being evaluated
with respect to topoisomeragé infitbitory AcABFand BHectivEHEENEE SntEhEdPlasti® a -Other
small organié ridleculhartineapidstic agents,of shemathenape e agerts, ptieaalycomdmainistered
with the inventive gptiRogdies, can be an alkylatin ent of an anti-metaboljte.Examples of alkylating
agents inclt?dé, bu? are not %’t’?\l%g t§, cispl: tm?&%%gﬁo%sp g%i FTEBRARR, §RFusnce (s)
dacarbazin€$dditibRaltdmallisrganie molesatésincludsdytgtexic andmidhemmilerapeatitig.ggents
such as taxglloxerubiein, actinomycin:D, mehaterals, ggmajagine, oxyplatin, fluorouracil (5-FU),
leucourin (LU), cisplatin, irinotecan (CPT-II), paclitaxel, docetaxel, ving%ls iné; eéoﬁhifo%%l,um

cisplatin/ca%iﬁ%ﬂ&éflﬁ afd pEgyiated HafiamydmMrhBRRall ®fgahie Hiolecuted megsie agministered in

combinations sugh asc(GRT41; SpEUakU) dPaclitaxehBaU)rand (CRT4E 5-FUsLY). [9341]The
anti-neoplagtié:g%ggnt also includes radiation. When the anti-neoplastic agent is radiation, the source of

the radiation Car De eitherextertal (extBrnalbemtidiatioR tRAABY - EBIRE)-or iftern&reen
(brachytheiapyl-iR )i tothepatiertdeiag traated, Thendoseof antivneeplasiic agert admiistered
depends oR, nUMeErous factgrts, including, for %ram le, th?jﬁ{ge of agent, the type and severity of tumor

Dh ho G bR Rph & Hbiver, that the

being treated and the réute of administrationdf th I%féen
present inventiokrdsirot limfteddoany partibatarl dgse. Radiatipamay be ysed ingonjunciigreawith other

antineoplagtig-agents . [01421 In angther ect gf the invention, anti-RON antibodies or antibody
fragments can be c'heérxnica%y'or biosynthe%}[?cpally Iigrgpéd t0' 5&%—?&%%& ggen%e(%ufé}ggtablet% al-
producing BYERtsCpERBUITE whenNR aribadsis mteralized sAntbdeaor abentsdinkedddyan

antibody inchuglesameagents which destroy;0s damage,a tumay to whigh the antibedy hag bound or in
the environment of the cell to which the antibody has bound. For example, an anti-tumor agent is a
toxic agentSIcH8€ BlchenfitRErbetiie agentBrd radidigotopBoSeraie EHemothiarapeatic-agents

are known¢otiadse: skiked irthe art anginchgle anthiacyclinesde @y gayromyein and dgxardbicin),
methotrexa(t%lvi{llggiine tneoa&arzin%stggn,ci;(églatinum,Chlorambucil,cytosine
arabinoside; -ﬂc’uorourifne,melphal R ficin&herEaiichedmicin #hE Rk héihdthtrapBtfdagera are
conjugatediterthiecaitibody asingisohyerftiongharethods(Seg, egoddameantingnd-geilesaBehring Inst.
Mitt. 82:192%}%@1@%’WQZOO%QJO%%%%%I/OUH% q %/'O g% Othe antibodies cf the
present invention is to block activation of RON.
[0108] The present invention also provides an expression
vector containing a nucleic acid encoding an antibody of the
present invention, or fragment thereof, operably linked to a
control seguence, as well as a host cell containing such an
expression wvector. These host cells can be cultured under
specific conditions permitting expression of antibodies of
the present invention, or fragments thereof, and the

antibodies then can be purified from the host cells.
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[0143]The RON antibody may also be administered with radioisotopes to a cancer patient.Suitable
radioisotopes for use as anti-tumor agents are also known to those skilled in the art. For example,

1311 or 21 Wbmayrisged. These isotopes are attached to the antibody pisgsanyentianal
techniques (See, e.g., Pedley et al, Br. J. Cancer 68, 69-73(1993)). Alternatively, the anti-tumor agent

which is attached to the antibody is an enzyme which activates a prodrug, in this way, a prodrug is
administered which remains in_its inactive form until it reaches the tumor site where it is converted to

its cytotoxic Porfir dnce tHE AR5y contpfEC e tdiiffstered ARPAGHES the ATtbody-ER%Me
conjugate is-agimipisierad e the patientandsallowed tepealize in the egidbofithedissaedade treated.
The prodrng i%tkrl]ecn. administgredtto the patient so t{)gt corr11version gfo the cytotoxi% drté%occurs in the
region of the iSSue 1o be treatéd. Altérna i%ly,?lzfg anti-tumor a%%?l %%rx%j%gajtéld t0 te aﬁt]ﬂ?ddy isa
cytokine sushrasinterlaukif-2 (He2), intertsukikab@b-4) or Swmbr neerasis factonalplwe(Theu). The
antibody t the ¢ ne t r.so.that the Ine mediate m or.destruction of
the tumor av%%?(t)%t asffecyc%%%%oth%%%%g}e%gdl’heggato%%% is%lésggld t§ %lhge a?;gt%g(flg §tftt$1e [JinQIA evel using
conventionBFfecomBiirint DRACtechifiduiest @ rfeldAS May alsdiesgsede[OU4U¥T heprésdnt invention

also providgg2 method pftreating anonssaneer hyparpicliferative diseasein @mammal.camprising

administering to the mammal an effective amount of the antibody of the present invention.As disclosed
herein,"hypetprofitsidtiverdist af® e Yafked asid coriftio s REHSEY by &XTs_Ie -growttF BEHon-cancer

cells that expiess ssmembes et the RON-farmily at-tecepioss Tha axsess cellsiganesatednea
hyperproliferative disease (eﬁi< ress RON at normal levels_or they ma)%overexpress RON. [0145]The

types of hypBistoliferatici@eadesithalearr BE freattd at ordiritehith theti&ntion &/&any
hyperprolifgtative hseases shattareséimetaied byscligeind of ReN ocamndamss of sach(1sgg)
ligands.Examples of hyperproliferative dise in e psoriasis, actinic keratoses, and seborrheic
keratoses, :—\j}\?agrtglf?“?(’éFo;lL %cg"r%?gﬁg %\%zgma?%e{so%% u%%d are hyperproliferative diseases caused by
virus infectiohsl 8lich asapitonsa vises infectionyFor sxaspie, sviidsislcomestin snamaditferent

variations and. fegrees of §S¥e@tyr§)ig§%?é1%£¥?.es af pppLasis diﬁeoé%%‘i%a@%e”é%%sré%%éﬁ pus-like

blisters (pustular psoriasis), severe sloughing of the skin (erythrodermic psoriasis), drop-like dots

(guttae psorfasiSRERG SHTobthrRflamediEsions BRvefs®psoriasi§ The freatheeit ofialFd/pas of

psoriasis (.81, 103ekiasis Vulgariss psoUasispystulosa, psoriasig grythrodermicaspspasis: s ,
arthropathica, parapsoriasis, palmoplantar pustulosis) is contemplated by the invention. [0146]For

UeaUnent5FﬁﬁﬁWBﬁHﬁﬁ§ﬁﬁ§HE€aQ§A seguences and shuttle vectors derived

from combination of functional mammalian wvectors, such as
those described above, and functional plasmids and phage
DNA .

[0111] Further eukaryotic expression vectors are known in
the art (e.g., P. J. Southern and P. Berg, J. Mol Appl.
Genet. 1, 327-341 (1982); 8. Subramani et al, Mol. Cell.
Biol. 1, 854-864 (1981); R. J. Kaufmann and P. A. Sharp,
*Amplification and Expression Of Sequences Cotransfected
with A Modular Dihydrofolate Reductage Complementary DNA
Gene," J. Mol. Biol. 159, 601-621 (1982); R. J. Kaufmann and
P.A. Sharp, '"Amplification and Expression 0f Seguences
Cotransfected with A  Modular Dihydfofolate Reductase
Complementary DNA Gene," J. Mol., Biol. 159, 601-664 (1982);
8. I. Scahill et al, "Expressicn and Characterization Qf the
Product Of A Human Immune Interferon DNA Gene In Chinese

Hamster Ovary Cells," Proc. Natl. Acad. Sci. USA 80,
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administration of the antibodies of the invention as described above can be combined with
administration of any conventional treatment agent. For example, when the hyperproliferative disease
is psoriasis, {§HBAIE-HYariety of conventional systemic and topical agents available. Systemic agents
for psoriasis include methotrexate, and oral retinoids, such as acitretin, etrgﬁﬁg@‘?ﬁg%} fretinoin.
Other systemic treatments of psoriasis include hydroxyurea, NSAIDS, sulfasalazine, and
6-thioguanine. Antibiotics and antimicrobials can be used to treat or prevent infection that can cause
psoriasis to%faté ah@Forser Sropicafagents forpseriasistincldde dhthsd n, cafeipotrienitdoal WO
2009/070294R244T/U82008{0d31:39 tap, 6qricostegoids fetinaids keratolytics,and tazarotene. Topical
steroids are one of the most common therapies prescribed for mild to moderate psoriasis. Topical
steroids are'8gpifd to thé ReirfaB& DT BRSdIaR, bitestie are infected intd the pdtiasiztiesions.
[0147]Hypeiprediter ativediseasatraatmentsiuther includgadministration ofanti-RONantihgdiesin
combination with phototherapé Phototherapy includes administration of any wavelength of light that

reduces symptoms 8f tRB G PErfEhiérativB!ticbale, dd\RelPAR pIRAGHAREROP5f & ERGBRIerapeutic

agent (photooheraotberspy d=at furthendiseussionof treatment ef hyperpraliferative disordess, see
NO 02/116zrz3 Q;eufel. et al, éiescribin% treatmsfnt of hyperproliferative diseases with epidermal growth

factor receptor antagonists) [0148]In Th& pr&sent ifvehtfior S &bt meBRF 6Pt RE c8f be used
to administ&henti<RONeahtiidthes o thesimvention, Brdrgptienally.fto ca-adoinisteratbesagents, e.g.,
anti-neoplagfic, agghts ap onists qf,.other receptors. The anti-neoplastic agent regimens
utilized according to the In eénlﬂ%%}%,%nglﬁ%eogﬁﬁ r%?n%enggeslﬁe?/néd t% lrbee oti'o i?naﬁ)}’ ggﬁﬁble gé&plastic
condition. DifférefAaRghandis useef spesifiemnti-turicrantigodiesam spedifigantrneeplastic
agents, whicbyilhhe deferminedon a pRent 10 Rientasis. Routes gf admig strafion igglyde, fo
example, injection, parenteral, infusion, oral, intravenous, intraperiton€al, subcutaneous, or
intramuscullr Adfifiistraif. I Y656 B ARtagBRRIaB /T fsteRdd dejs@fis on Buierousfagtors,

including, ferexample, the ype obaBiagRists,dae fye and seuerity wmor being Yieated agd the route
of administration of the gntagonists. It should be emphasized, however, that the present invention is

not limited ¥0-any patticitar BT #56te ofadministrafdn. [61£9] PREBRESKON aftibores,

particularlyyertreatment ok canders, cafralse be, adninistered-wiibdptracellylar R antagerists that
inhibit activggl%rt ggl'léKs or téleir assgciatq:degl%]wnstream S|%réaRl$1g elements that are involved in tumor

. ad Y WhtaohidtE Bre Bréferably'§mall

growth or tumo associated ¢ gﬁfgliggesﬁess. e intracelldtal
molecules.sSomE examplestef sprathmbtecslesindiide organic corhpaunsisgotganemetaltion

compoundg.sallsf organic epmpounds. ad;quganarpetalic compaunds, andinorganic compounds.
Atoms in a small molecule are linked together via covalent and ionic ongs; the idrmeris typical for
small orgafiecdRsSuischsaseif all itclEcié BAresiheckinasainhilitoronnd lse ¢atter is typical of

small inorgapicigampounds. dhe-arrapgement ok atoms-a a small arganig mlecule may represent a

chain, e.g. a carbon-carbon chain or carbon-heteroatom chain or may represent a ring containing

carbon atofif¥ e shz&e drH polyEfcliGSystBrP Bt S5DmBREESA of cariei anBFterbatoms, i.e.,

heterocycles:suels aserpyrisaidinesoragisinazalines Atheugh-sinal malecrias sar haveapy veolecular
weight the%generalle/ include moIecHIes that V\ﬁ)uld otherwise be considered hiological molecules,

except their molecular weight is ot gredter thalP 850 (¥ SRt Holediibs RRIEE bofH coffFdunds
found in natores suthmasdormonebodeurbiragsmittess, tucteaiifle s aaminmacids «ktigars, dipids, and

their derivatives as.well a5 compound de synthetically, either by traditional prganic synthesis,
bio-mediated syntheesis, ora con%‘fﬁal%o%t 'ereoé;fgg%e,u(“éq’.%g?Ee H;n%}égr{eﬁﬁjbaﬁiscé%ﬁo%%y (1): 47-55
(Jan. 2002313 HISrug’ BistolinPrdlay PeHR ry288L £294(Be@Bodtyotic cells. Scme

suitable prokaryotic hosts include, for example, E. coli,
such as E. coli 8G-936, E. coli HB 101, E. coli W3110,
E. coli X1776, E. coli X2282, E. coli DHI, and E. coli MRC1,
Pseudomonas, Bacillus, guch as Bacillus subtilis, and
Streptomyces.  Suitable eukaryotic cells include yeast and
other fungi, insect, animal cells, such as COS cells, cell

lines of 1lymphoid origin such as lymphoma, wmyeloma (e.g.
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WO 2009/070294PCT/US2008/013130 [0150]In one embodiment, the small molecule to be used as
an intracellular RTK antagonist according to the present invention is an intracellular RON antagonist
that competgs Mo R dpr binding to EGFR's intracellular binding region having a kinase domain or to
proteins involved in the signal transduction pathways of EGFR activation. B e N signal
transduction pathways include the ras-mitogen activated protein kinase (MAPK) pathway, the
phosphatidylinosital-3 kinase (P13K)-Akt pathway, the stress-activated protein kinase (SAPK)
pathway, ax@@?e sigithl friRsdeR e kssandradtivatoresflizansedptioha(STATS bathways. tNasslimiting
examples ofpnatgirs involved in such pathways (and to which a small molecule RON antagonist
according to the present invention can bind) include GRB-2, SOS, Ras, Raf, MEK, MAPK, and matrix
metalloprotéifadéd (PIMPS) MBLBLFh® e thbabHFéaEe AidlesTRbEBPRYein. Particularyifat cancers,

may also berayied-auida copnates With adminisiyation of gther aptihodigsFar.example, an
antibody agg&gsgaEDqu, such as Erbitux (cetuximab), may also be administered, particularly when
treating colon cancer Erbituxe MADIE a VeSS Binant RRAR mEH8e ERERE FiGHbCIR A tibody

that binds spewuificaliy:to theextacetiotes damaireatthe dlmandi GER &bitxgds an EGRR 5

antagonist, |§§Q cks ligand bindin EGFR, preyents receptor activation, and inhibits growth of
tumor cells that éxpress EGFﬁ'.%rbitu%eﬁea&é eeon%appjfgvetdf% B i CormbatiGR- Mt Neithout
irinotecan iR¥he tEb@BBANGSpatients witngpidermabigrowthfaetor seceptheespressing, naeiastatic

colorectal cagggr who.are reflactory plrr@n nat ! Leégtseiiéinotec?ljba%%d chemoltheraé)é/., %rbituxo has
ition ra

also been shown to be effective for treatment of psoriasis. In a o Erbittike YSthEr sifibodies,
e.q., VEGFRRABIOT | GERRA ey IPD & FResantisody ariiRDEHRRG aitibedysmaydis. esed.

(0152 Othenausibagies ar combiaaionuss ngluds cHetepln (sastuzymap) (303413 bresst cancer

cells that express HER2, or HER2 expression on other cancer cells) an

Avastine(b&V5ciAThaBTshtiBEdiRStHaRN it BRERRhe S8R Whdmantibedies for coribinatien are
antibodies pighpspecificallychindapaaminsulig-like growth-factrsl (GRER) including, antibodies 2F8
and _AI2, as d lcrli1rt13ed,t_]°2gr ex(%mgle, té)é?gglished international patent application, W02005/016970,
published on February 24, 2005 [se€ &.° pdfe=18. Y8BR 1R %Wiith Heve HRPHAGHRTY COR
sequencesPHealyCHaini2F8/AR) CDRISMAS SEQHRNO:43); CRR2GHRIFGTANYAQKFQG
(SEQIE)NQE%%Eified and separated and/or recovered from a component

of its natural environment. Contaminant components of itg

natural environment are materials, which would interfere

with diagnostic or therapeutic uses for the antibody, and

may include enzymes, hormones, and.other proteinaceous or

non-proteinaceous solutes, generally have been removed.

[0115] Thus, for example, monoclonal antibodies according

to the invention are secreted by subclones that are be

isolated or purified from the culture medium or ascites

fluid by conventional immunoglobulin purification procedures

such as, for example protein A-Sepharose, hydrolyapatite

chromatography, gel electrophoresis, dialysis, or affinity

chromatography.

[0116] In another embodiment, an inventive antibody that

is specific to RON is produced by expressing one or more

nucleic acids encoding light and/or heavy chains, or analogs

thereof that comprise the antibody, in a transgenic animal,

such that the antibody is expressed and can be recovered.
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CDR3APLRFLEWSTQDHYYYYYMDV (SEQ ID NO:43); Light Chain (2F8) CDR1QGDSLRSYYAS
(SEQ ID NO:44); CDR2GKNNRPS (SEQ ID NO:45); CDR3NSRDNSDNRLI (SEQ ID NO:46); Light

Chain (Al2) 4BR&REPSLRSYYAT (SEQ ID NO:47); CDR2GENKRPS (Sg?r % OIS
CDR3KSRDGSGQHLYV (SEQ ID NO:49). [0153]The methods of treatment described hereln may also

be carried out with administration of other peptides. For example, variants of MSP may be

administered where the variants bind to RON but do not activate RON, or at least
competitiveRIRhibFiFSP See e YU, SBARCAY L. NS, 2863/00°73656: %@54}The adriikfstiédion of the

RON antibegdies withcothermantibodies mndhr smalkerganicdpeleswes may qseur sirpuliansously, or

separately,zvrila tgg garg% c(:)h dlfgrenbrgg g%tgg [01554An§nR§)bNoggtlbggflest%f ethellrr;}f/ggtéci% %anlbse
expressed in the mammary gland for secretion during
lactation. Transgenic animals include but are not limited
to mice, goat, and rabbit. Any other art-known transgenic
system may also be employed, e.g., expression in the albumen
of avian eggs, e.g., chicken eggs.
(0117} The present invention provides for pharmaceutical
compositions comprising the inventive anti-RON antibodies.
In one embodiment, the composition may comprise one or more
of the RON6 and/or RON8 anti-RON antibodies exemplified
herein. It is understood that the anti-RON antibodies of
the invention, where used in a mammal for the purpose of
prophylaxis or treatment, will be administered in the form
of a composition additionally comprising a pharmaceutically
acceptable carrier. Suitable pharmaceutically acceptable
carriers include, for example, one or more of water, saline,
phosphate buffered saline, dextrose, glycercl, ethancl and
the like, asgs well as combinations thereof. Pharmaceutically
acceptable carriers can further comprise minor amounts of
auxiliary substances such as wetting or emulsifying agents,
preservatives or buffers, which enhance the shelf life or
effectiveness of the binding proteins. The compositicns of
the injection can, as 1is well known in the art, be
formulated so as to provide quick, sustained or delayed
release of the active ingredient after administration to the
mammal .
[0118] "Carrier" as used herein includes pharmaceutically
acceptable carriers, excipients, or stabilizers which are
nontoxic to the cell or mammal being exposed thereto at the
dosages and concentrations employed. Often the

physiclogically acceptable carrier is an aqueous pH buffered
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administered with RON antagonists, and/or antagonists of other RTKs, such as antibodies that block
RTK ligands or otherwise inhibit the RTKs. An example of other such RTKs include EGFR, c-met and
VEGFR. [0k%6]kaganessimbodiment of the present invention, an anti-RON apthadyqisdised in
combination with a VEGFR antagonist. For example, VEGFR antagonist IMC-18F1 as described in
Wu, et a/., din Cancer Res; 12(21) 6573-6584 (2006). In one embodiment of the invention, an
anti-RON antibody is used in combination with a receptor antagonist that binds specifically to
VEGFR-2/RSRYet8ptor (PETIURS2/1560, MEY BEBINF 1667 TemRfFeRy2 OfcogerRé °1877-1683
(1991)). In anethesenhotiirmest, ananti=ROphariedkis usedia cembinationvéth arecapior
antagonist that binds sgecifical \éth:VEGFR-I [Eit-1 recegor Shibu%a l\/(%_et L., Oncojgene 5,519-524
(1990)). PaticiitSry Sraterrdd Sr aitiga R BiRdiHEorSETEMRATbIAT tithe eXtFadSIURST doRtain of
VEGFR-1 eralEGER{2 and bidckbirdiog by ligand8/EBGE Or PAGR)papd/odeahibit YESH:mduced or
P1GF-indu ctivagjon. example, MC-1 inds to soluble and. cell surface-expressed
KDR. Nab Igl\%%%lmg %omg%éls%the \%?—Ibgr%(? \J}L do %laag:()lﬁ}[éine(? #om Bérﬁﬁ%}gﬁig%%%%é%'display
library. (SebyW@©3BIG7384Q)olkyanesiier Exarples ScRvE. Y bindsowsohibldeme cellamino
surface-exgregsed [k Schy 042 comprises e Yiand Viademalns;ofnousegnagoglonaj antibody
MAb 6_12. A hybridoma cell line producing MAb 6.12 is known and has been reported in Wang et al.,
Blood 104(9Y,2693:2902 {EORE 2 AT ARttRer exaMpRAGKRRRIEAPRTK is iddtdin-likegiefvinh factor
receptor (IGERyIM saHAINEMOE selis: dihibition; o, RIKSfunctipn-gansbe corpensaded by yipregulation
of other growth_factor receptor signaling pathways, and particularly by RON stimulation. Further,
inhibition of RSER St FeRhfs ingi%&as%ﬁ se‘*ﬂ%ﬁﬁlity o WFAOr cBI R Rain Bsrapedtic agents.
Stimulationvafreithes RONror 165 teselts in phbsphdrytationf copmen townstreairziignak
transductiogorgfg)llemcyIes,ain%:?gg_pg Akt %gd g%MZ, %@ggg@ to different extents. Accg&j Y, in an
embodimeRt ot the inveftio , an IGER anc%agonist ?e.g., qh-anti Sody fhaf Bind$ IGE oF TGFR and
inhibits thereteptonyit coadgiimistered With)an antb@lysaogdsfention, thereby blocking a second
input into t on downstre ignali . e.g., inhibiting activati ndigr p44/42).
An examplg%o%ea%man %%%bo%%p%%ﬁ%%%ﬁ%?:%géﬁ%ﬂc%ﬁg (é%ép%vé%oc%s%%g% [O%%{S]
Another reBéstop R $HAE Be taRfetdfFecombinbfisn wiRON 5. EGFRY EGER A3 86 Yargeted with
an antibody sugh&s Erbitux.as described ahoys, or with gsmallorgapic molecule, Qe exgmple of a
small molecule RTK antagonist is IRESS ATM (ZD 1939), which is a quinozaline derivative that
functions a3 FATP-MimetB16 TTBR EEHR. See, 4. Pate®NY, 81618889 7BACYE Blrfited); WO
96/33980 (Fevesadiniiadkat p. A:see alsorKowinskynet afo Abstragh 5 peasentediatithesdAth Annual
Meeting of ASCO, San I(}ancisco, CA, 12-15 géOZOOl; Anido et al, Abstract 1712 pggsented at the
37th AnnudPKis&liRg of A8C0, B4R Brafciscor K IS May 2001 AR othBF EXEMBIEE 6 small
molecule EGERantageiistis TARSEVAMBS:-7Z4pwhichaisdh nanocapsules) or in
4-(substitu h in inozalinededvative, WO 2009/070294PCT/US2008/013130.
[6,7-Eis(2-ﬁ§%§%¥§%§§)}%’uinazaéﬁ]%-4-;$ﬁ§?§e}é‘{ﬁ§r?§’l-sphé"r?yn%é’r%in‘é%@%roéﬁforid‘e‘? EGER inhibitor.
See, WO 98/3034:B (Rfidetdric.) anvysitexample, paigerd lime 12 throlighpageis, liner84@htypage 19,
lines 14-17a§e§r§I§QSM@aer et ol CangerRes 37 4838:48,(199¢), Pollack etal,\]. Eharmacol, 291:
739-48 (1999). TARCEVAIM may function by inhibiting phosphorylation of EGFR and its downstream
PI3/Akt anBNIRBARROgen activated protein) kinase signal transduction pathways resulting in
p27-mediatarh gell-cycle aikash :oreiHidalgq gkal., Ahsirct 281 prasented at the 3B Anngal Meeting
of ASCO, San Francjsco, CA, 12-15 May 2001. The above small organic molecules may also inhibit
RON. [0158T5#RT Ekamples of @W}%&or reTEpTEs Fvolvedin tuntditjessrarethe3e8eptors for
platelet-deriveg grewthciastor (FRGR)Y e erve grawkrfaetas (NGFnatd fibeeblasbg@rowthdactor (FGF).

These rec‘?%%%gl%ﬁectaﬁ%ﬁt?%&go@gh@g%i"}’!&h Iggé\l ‘antibody, which matrices
are 1in the form of shaped articles, e.g., £films, or
microcapsules. Examples of gsustained-release matrices
include polyesters, hydrogels {for example,
poly{2-hydroxyethyl-methacrylate), or poly{vinylalcohol)},
polylactides (U.S.. Pat. No. 3,773,919), copolymers of
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[0160]In another embodiment, the anti-RON antibody can be administered in combination with one or
more suitable adjuvants, such as, for example, cytokines (IL-10 and IL-13, for example) or other
immune stimylatees,sHed) as, but not limited to, chemokine, tumor-associated antigens, and peptides
[0161]In a combination therapy, the anti-RON antibody is administered be?&%?ﬁ%ﬁ?ﬁ/@?%’%stantially
simultaneously with, or after commencing therapy with another agent, as well as any combination
thereof, i.e., before and during, before and after, during and after, or before, during and after
commencint tHé WriTHeOpfistie agart teampy. Forexaniplg]theamticRONrantibdely cadad «
administeregchginega 1,ang $0laye eehetyesahand 20 davs. belwgen and 12 dayg pefore

commencing radiation therapy. In one embodiment of the invention, chemotherapy is administered
concurrently SO sequERCT antiBBdy tHetapy. [DYEXINe inERIBRJurthericametpidies RON
antibodies @fi@ﬁ&mﬁyeffa@ﬂm@é@iwgnﬁ%awh%ﬁ%9&5@&@%6&@6@%8&?@@- Target
moieties are first Tembe?r%gér%indin pairs. Anti-tumoerpg?%eents, for example, are conjugated to second
members of Stich park™d tHEr&hyRiitécted®d4h Kikeré the Bntige¥BiRdmgIsBtain is bound.
A common azarhple ofétichea hindingenad issavidin and kietigala-apreferyad embediments Riotin is
conjugated n.antigen-bindi ratein of the.inventjon, and thereby, provides a target for an
anti-tumor afggrﬁlc% ot%%f%oig%%’v%ﬁ%ﬁ?s cao%}uga?éba%%%vid‘fﬁ%?@ﬁgptﬁ\%diW?Aﬁ@Ha‘fi%e@%otin or
another suétvawiety i linkéalyt®,an artigentbindimgdprotein of thesibvertion andusedas areporter, for
example in g, diagnestic; system wheare a detectable signal-producing agent is conjugated to avidin or
streptavidin. [0163]Detectable signal-producing agents are useful in vivo and in vitro for diagnostic

purposes. The'ddaal prolii€Ry &gamRprudacesca mesdirabieesignabwhich isidetectabledoyigxternal
means, usually the maasuraiment ahelsctipmagaetic radiation. Farthe mostiart, the signah producing

agent is an enzyme or chromophore, or emits light by fluorescence; phdsphorescence or

chemilumirEscerte® B EmdJphorBRiRAHAE dyids whidiFabsafigHt imehe Litravioldpssvisiile region,
and can bersidistiptes 0r degradation preduels of epzume catalzed yeactions, [QL6AIMareover,

included w'ﬁhi the sgopesof the %)resent invention is use of the present antibodies in vivo and in vitro

Br FHSHE, whith ard el KSoWPRfthe AR Thediahddfe@mitRods

for investigaﬁvéL or ‘alagnosttﬁ:a
include kitsisyitickl togtaiorantibediessetihe presentim/entian. Suaho kitssRight be, useful fore
identificati £in %(%%a}ls risk far certain type of cancers by detecting over-expression of RON on
cells of sugﬂgi%divgdua s. A éégﬁa@?%elgnt%%sdﬁgg of t%ge ﬁtr%igﬁt iﬁ\z}é:%?aﬁc%ﬁ?bjeaﬁsed in the
laboratory fft ¥83darch direSto théipability td femzifyi RON. [01653Tiagn presentiinvertion alsadncludes

kits, e.g., kits feriphibiing tumer.growih apd/ar tumor-asgaciated angiogenesis comprising a
therapeutically effective amoun.ta(l)f a human anti-EGFR ar%[ibo%g.nﬂ%%lts c%h’ fuﬁﬁé%gsgﬁta% any
suitable arft Y03 for SsemipiBeEnothél grdvith ¥aémoe redapror insclvéd in trmbrigenesis or

angiogenesisr{e:e 1Y EGF Rul/ Flith ME GERr2 RDGFRs 1GER NEGFR, EGRR, FGIR (416, g5 described

abo_ve). Altgr%atglgy,lor in addition, the Kits of the present invention can further comprise an
anti-neoplastic agent. ERAMBIeFSSttAGl e RESpIBEF AderAS T BT GBSt of the present
invention hb¥gaden destribed hereipedbe Kitsrofdhe presentyiventign €an fyehgrggmprige an
aﬂuvmﬂ;%ﬁ%ﬁ@%éﬁ@vefgﬁ% %%%gesg;é¥%§g%§%tion to a mammal in need
thereof a therapeutically effective amount of antibodies or
fragments thereof specific to RON as a monctherapy or in
combination with other treatment options. In one embodiment
the mammal 4is a human. Such antibodies may include
chimeric, humanized, murine, rabbit and human antibodies,
cbtained by various techniques. In another embodiment the
antibody administered is a human antibody. In another
embodiment, said antibody comprises at least a gingle CDR
seguence of RONS or RONS, Conditions for which these

methods are useful include tumors that express RON,
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[0166]The present invention further provides the method of identifying and isolating antibodies having
the same functionality of RON6 or RONS, or fragments thereof, wherein the screening of a library
includes proviging@pAaRity matrix having RON containing ligand binding ;UI”IC'[IOH bound to a solid
support, contacting the affinity matrix with the library of antibody fragments, SW%?@B%{PA%HQ the
antibody fragments that bind to the affinity matrix from the antibody fragments that do not bind the
affinity matrix. [0167]Solid support means a non-aqueous matrix to which the RON can

adhere.Exa B $diRfphases epeempassedvmashrintiufierthose formed paatially or eatitely of

glass (e.g.,@I&@él@dspor@jgIa&ﬁéaolxsia&gpgridgg(fi%.r};agacrggg)c ’polﬁq@anggl%% onsthtlelne,
polyvinyl al%olh(:glilgnd silicones. In certain embodiments, depending on the context, the sdlid phase can

FOP6Faf B8s 47 biatEdn HERes 3Es K pdficariBA%Blumn (e.g., an affinity

comprise the'w
chromatography ¢édlumn)ahis termn alsednaliedesi a disgentingoys,selid-phase.of discrete particles,
such as thogzeltde§ggﬁed ;&Ubs. at. No. 4,275,149. [0168]The present invention also provides for
methods of Treatment where a KON anfbody SthBF fafthat previdetan thegreRBntifgshtio is used.
[0169]Referfereetis magetrerbinlingietailito sprdific frmhodimentsiafihe myentien: WAhilg; theinvention
will be descriged inggggwggwith tcr)lrese S <(391(‘:1ijiceem odiments, it will be understood that it is not
intended to limit the invéntion to such Specific embodimants: On the¥shtran?iis intefled t6 cover
alternativesteisthficaimms, andbrivalénts asmayrise included withinttiesspirit ard- sgepe: ofthe
invention ag defined by the appen ims. | instant description, numerous specific details are
set forth in or%e%et%dprovi}d% aﬁ%%rgﬁgﬁj%ggstgﬁ%i%n%%g tﬁtetze’pcfes‘e:?nlfa1 i%ve‘ﬁﬁgn. Tﬁ%%aré entfvention
may be pratlit&dWRbut sBie of & bfthese sprewrdittdatais. In other instancescwell knowreprocess

operations 8avepegbeen described ingetail; nprder,not 1 unnecessarily obscure the present
invention. [9170 All of the above U.S. patents, U.S. patent application publications, U.S. patent
applications,arid- foT8ign PATEHS, f6rRigh paient apphcitions Fefemertto pttrtsmeifiéatian, are

incorporategishexeill byseferencesin thair entitatmd@k/ LJAI publjieations gited,in theysnecification are
indicative ol_t]gge Ieveé)of skill of those skilled in th; art to which this invention pertains.All these

publications W 30091870284PCH/USTGOHIG 313 treatment  strategy (e.g.,

treatment of a cancer patient who has been previously
Lreated using other agents but has not responded to the
first agent or has developed a resistance thereto) .

[0125] Treatment means any treatment of a disease in a
mammal and includes: (1) preventing the disease from
occurring in a mammal which may be predisposed to the
disease but does not yet experience or display symptoms of
the disease; e.g., prevention of the outbreak of the
clinical symptoms; (2) inhibiting the digeage, e.g.,‘
arresting its development; or (3) relieving the disease,
€.g., causing regression of the symptoms of the disease.
{0126] In the methods ©f the present invention, a
therapeutically effective amount of an antibody o©of the
invention is administered to a mammal in need thereof. The
term '"administering" as used herein means delivering the
antibodies of the present invention to a mammal by any
method that can achieve the result sought . They can be
administered, for example, intravenously or intramuscularly.

Although human antibodies of the invention are particularly
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are herein incorporated by reference in their entirety to the same extent as if each individual
publication were specifically and individually indicated to be incorporated by reference.

[0172]EXA Thefollowingexamplesareofferedfor illustrative purposes only, and are not
intended toﬁ?ﬁt@%ﬁ%& of the present invention in any way. The examplésTdo#Hit i Me detailed
descriptions of conventional methods, such as those employed in the construction of vectors and
plasmids, the insertion of genes encoding polypeptides into such vectors and plasmids, or the
introductionsfgiasmidsfipto hosteelisi Suchtmethodstare wéllikraoven to thaseyof orglinary skl in the

art and are dgggrped-inaimerousublications includi broak, J., Fritsch, E. F. ang Maniatis, T.
(1989) Molecular Cloning: A laboratory Man?lj{fl?Zr%d QE%%{)%% old %ﬁn&%%orwtaé%%arlgtor)?ﬁress.
[0174]MATERFAL SRR METHODS $OEEsiDEGeldprAeHEand Characeristics of Twid Adti-RON

Antibodies R@MN&IANDL RONG {BL{B]EXAMRLE 1GRENERATION OF ANTI:RON ANTIBODIES

[0177]Humqr% anti-RON monoclonal antibodies (referred to herein as ROME and RONS8) were
generated by SAhARRIAYEHRIoNa techhbidgl (RiarlBd Rafe, dtEaRstbodRkes: AnabdtatoytManual,

Cold SpringHathard21b-218H2998) wareh isrinecrporated Ry defeferce hergin) using HyMAD mice
(Medarex, agﬂg%%%lCali&, whﬂj%hgro,duce human immunoglobulin gamma heavy and kappa light
chains.HUMAD ice were Tmmanized SUBcutindREF EEF wWhR RO eitralel ki HhiRaIR FFRagment,

RE7 cells anEifMBPCK ecelistovesexpnessing theshuman KON cecGepierin epmpigte Freunghs adjuvant.
Animals Weggrygp%errg%%qlly (i.p.) boosted WO 2009/070294PCT/US2008/013130 three times with
the same RON profein in incomplete Freund's adjuvant before fusion. The animals were rested for a
month befof& #7ekd receiviaethe fidald pebbost of 25 mikEdYrams:of RE¥ peatein ircphosphate buffer

solution (PBS) iou daysdaters splenggytes were harvested f e immunized mouse.and fused
with P3-X63-Ag8.653 Bcl-2 transfectant plagr%cytoma CES% E%?%é@psolyer?h%len% gly%(a){?C , MW:

1450 KD). BREFRISICH tHe BBISWERIRSUSHe R IRISAT Yhyp xentine tadinoptarm) tayimidine)

medium supplemented with 16% feiabbovinesseram-(=BS) and distribiigd to 96 well plates at a
density of 200 microli%ssger well for establishment of hybridoma cells. At day 6 post-fusion, 100
a

microliters bF M ASRET N8 rEflabbE WHHATO MRk rGIREIRGIIREER Medit Jo17811t

should be Fotedtkat180:hybtidomadelenes werg identifind frog.eng-fysion 19,bg positiveclones that

produced %ggipg%eassrgsacti\ée é/i\?'tgrrhu-RON Brotein. Of the 180 binding positives, only five clones were
identified having blocking activity. Of these five- ohly fifo, RORI6 ZMTRONE T wePs EaRERSH Br further

developmerriaséd on theiksuperonisindidggpaciicity: [at)Spbeloningafdhase hymidema clones
demonstratiag blocking Astiity was Rerformed free times.to esjablish the monoclonal hybridoma cell
lines producing mAbs directed against RON.
this use will depend upon the severity of the disease and
the general state of the patient's own immune system.
Dosing schedules will also vary with the disease state and
status of the patient, and will typically range from a
single bolus dosage or continuous infusion to multiple
administrations per day (e.g., every 4-6 hours), or as
indicated by the treating physician and the patient's
condition. It should be noted, however, that the present
invention is not limited to any particular dose.
{0128] A suitable dose for the antibodies of the present
invention may be determined based on the in vivo data
illustrated in the present invention. The in vivo
experiment used a dose of about 1 mg/20grams every three
days. The average mouse is about 0.02Kg and its volume is

about 0.008m?. The average human is about 70Kg, and its
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[0180]The clones with blocking activity were further validated for the selection of stronger blocking
activity. The clones designated as RON6 and RONS8 , had stronger blocking activity with IC50 of

2-3nM as measuyesldnBlISA and high affinity (RD value = 45 and 23pM,'5%sB%§g&i %}.si%ese two
clones were selected for further development. [01811The RON6 and RONS antibodies are IgG

antibodies and the respective heavy and light chains have been
W02009/070294PCT/US2008/013130 sequenced.The structure of each antibody is readily
appreciated’ RoHMhe FodiBel figlresoand cofredpsrding sefaaiicet) sddidwsfotegisingsure of

RONG [0188H hesRENG a@ﬁp@c}k@cll{q%sotwchhegwlggginswggg?lasiilgjstpggg’gygmgbg@t 28 and
20, taken together as SEQ ID NQ:10, which is encoded by the DNA sequence of SEQ ID NO:9. It
should be r%)téﬂ‘%(aﬁhelfﬁst 9 rRETRRs/coddR tripidts of BiG 28P85restht tRE SEBRES Y Sgnal
sequence, aatpresentm fiomaure artledycehain. J01844Hhe RONG antibedy alsgincludes two light
chains, which are illgstr ted by Fl%SS. D52E, takep together as SEQ ID NO:12, which is encoded by
the DNA sequence of SED KO TE sholit e not8d fHat te firs? 16 +&Siddes/GodBH T ABlets of FIG

2D represehttredsecretoryt dignal segalencé ardipresentia the maturarantiibody chain. [Gk8&]Structure

of RON8 [0]1861The RON8-antibody includes includes twa heayvy chains, each as illustrated by FIGs.
3A, 38 and 3C, tg esr%:to%eet er g)s S%EQ Bwﬁgzliéwh?%ei%see%%gd ﬁy B DNA s&ﬁueﬁ‘ é”éFSEQ ID
NO:13. It skOue Becnotag xisatrhe fiestalolne sideestcotionariplotsusf FBg3Agepresentthe secretory

signal sequegieg, not pregent inhe metuieanglaody ghain, JO1821The RONAAntbody: glsgdncludes
two light chains, which are illustrated by FIGs. 30-3E, taken together as SEQ ID NO:16, whiéh is

encoded by tHE DN2PS&FuehceDf B ID NO/ESS it should be noted that the first 19 residues/codon
triplets of FIG 13 represenidhe seer@ion Signak sequence, it Present dithemature antibady chain.

[0188] EXAM;P L\IrE i%:c'?\ NiT Ah%%lytﬁlg-rrll Bcg)fD IEIZEOSNF I?v?tl_\{.rll E;.(I"?\ Mal:z)llEEi l‘%o dy of the invention
inhibits tumcr growth. As shown in Figure 4D, a RON
antibody inhibits HT-29 cells grown subcutaneously in nude
mice. In wvarious embodiments, the tumor growth is
suppressed at least about 20%, or at least about 40%.
Figure 4D shows about a 50-60% decrease in HT-2S5 tumor
growth over a 40-day period.

[¢130] Anti-RON antibodies according to the invention can
block, in varicus embodiments, at least about 60%, about
B0%, or about 100%, of MSP-induced phosphorylation of RCN,
MAPK, and AKT (e.g., HT-29, Colo205, AGS and DU143). In
FIG. 5A, the bands for lane 1 and 2 are almost identical,
pointing to such complete blocking of phosphorylation.
Phosphorylation of MAPK and AKT are considered important for
cell proliferation (increase in cell number overtime),
migration (movement of cells towards an agent, particularly
MSP, 1i.e., chemo-attraction), invasion {ability to move
through a new tissue) and survival. The proliferation of
adherent HT-29 and Colo205 cells may be inhibited about 20%
to about 30%, or about 25% in the presence of a RON antibody
and 10% serum. In addition, when HT-29 and Colo205 are

grown in soft agar in the presence of a RON antibody and 10%
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BIND TO RON AND INHIBIT RON BINDING TO ITS LIGAND (MSP) [0189]Binding ELISA:At day
10-12 post-fusion, the hybridomas were screened for antibody production and WO
2009/070294&;‘55@@%@9@/013139 specific blndlng activity of cultu_re sgperlp?at%]t Wléh rh-RON protein
in ELISA-based binding and blocking assays. Maxi-sorp 96-well microtiter p gfeé%?\?u’%ﬂﬁ’ere coated
with (1gg/m1 x 100g1) rh-RON protein (R&D Systems) at RT for 1.5 hours. After washing the wells,
they were blocked with 3% PBS/milk. Anti-RON antibodies derived from the hybridoma supernatants
were then aZfREdo 117 ¢eREd TRII8HHPAIgMad tedncubaidfdradsmboRT. ARér severddawshes, a

1:1000 dilutiaryof the aati-pymanlgf,HRELanjugaied:antibedy was added to fhe plates for 1.5h at RT
in order to detect the positive binding. Thegositive hybridomas were subcloned three times by a

b
limiting of ttonat hybRdSmas Yoot EYISA o é&e&%@?&b’iion:MaXi-sorp were coated with

(1gg/m1 diluiars eylture fonestahlishimeahAntibasies:EhatBlesk theMSRIRON, 96wyell- migsgtiter
plates (Nuncgéx 100g1) MSE,r%?KQDﬁS\%/StemS) at RT for 1.5 hours. After washing the wells, they were
blocked witi*39% PBS/mitk: AR aftiBbditRdrivEd HERThE h{BridbATESIpefitatafts Were first

incubated ferlfitat RiGwith rk-RON andiben adgeda therMEP->eoatech wedls. Aftesd.hl of lgubation

RT followed hy seyeral washes, a 1:1000 dilution of the anti:human 1gG-HRP conjugated antibody was
added to the p ates%or fgﬁ J‘a% RTin %(r%glr to ‘ég Stk Whith SHcRORP Coul&blggythﬁ%ﬁéﬁfﬁ@N

interaction. 619 HEEISA i ®etdot RGNS Blotking b MSP Bingling: toeROM =l #SAgilates were coated
with 100ng/well gayrigr-free, MSP (R&R Systemps) overnight.at AC on a rocker. . The plate was washed

once with 0.2% P9s/T and blockgd for 2 hours a?%?C with f‘albtg?_lwerﬁl%% miml.%\eISgg‘?;r%nEccﬁlution of

RONS was HBpaed e Serialy? 8ilulethabrbss emothér RINSA Blife. Tedhp RONS; wasddéed

100ng/welkiesambinapiduimar MSPRAR&R Systems)Tbe RONBIBMSPR complex was allowed to
form for 2 hours at room temperature on a rocker.Next, the W02009/070294PCT/U52008/013130

MSP-coatedTECA Ffafe-fas washed once with 0.29% PBS/T and 1004L of the RON8/rh-MSPR

complex weieladded peuwethdAftesa &bchewancukaiional roamderperaties, the, plaie was washed
five times with 0.2% PeBSS/T ndﬂncu ated for 1 hour at room temperature with a 1:2,000 dilution of
anti-His-ta§ HRP antibody (%gmg)s, Wi recggRZes Aabis R ort theSraebRibitght HunfBaPMSPR
protein. Theystate waswashed fite tineswith 0.2%1RRS/T endzIN0-Atssulsirte was added per well

until a yellqy golpr deyglaped. Ih ction was stopped wj gl, of SQ4 and the absorbance
at 450nm determined with a’ standgai;g?piatg feader. Eg re\g% sg gf v%vhic#}ilﬁre Mugtrattd 1B?/'FIIG. 6A

depict the S6IRFEphdse Bidckingthardtzdestit) of RONS: The ELISA Uafa determinedstheni€Sh value of
ROMS neegegkto bieek 1he interagtign,of fgeorgbinapf Juyman ﬁglélrprogg{@geér'nmggwg?g£?combinant
mﬂnanlwsﬁ%d breast (JIMT1, DU4475, AUS65). Accordingly, tumors
derived from a variety of cell types are therapeutic targets
for a RON antibody.
{0133] Tumors to be treated include primary tumors and
metastatic tumors, as well as refractory tumors. Refractory
tumors include tumors that fail to respond or are resistant
to treatment with chemotherapeutic agents alone, antibodies
alone, radiation alone or combinations thereof. Refractory
tumors also encompass tumors that appear to be inhibited by
treatment with such agents, but recur up to five vyears,
sometimes up to ten years or longer after treatment is
discontinued.
{0134] Tumors that may be treated include tumors that are
not vascularized, or not vet substantially vascularized, as

well as vascularized tumors. Examples of solid tumors,
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[0192)Cell Migration.To determine whether EONS could block the migration of 11596 lung cancer
cells (ATCC, Manassas, VA) induced by MSP, we used 24-well cell culture inserts, containing porous
translucent palygiRylensderephthalate track-etched membranes (8.0 Am poresi3gssResian Dickinson
Falcon). Before the assay was performed, the undersides of the porous membranes were coated with
collagen by placing them into a 24-well Falcon plate filled with 700g1 of Vitrogen-100 purified collagen
solution (254g/mL; Cohesion, Palo Alto, CA). The inserts were left for 1 hour at 4C and then placed in
a new 24-WEi8te. Na¥%t, 688105VigBRHIs tHaHatPfeerP&SaftstaREFOPOThours: Wiste rinsed

once with RBSanddhean seesietidntecdthe luppersahmimber=of thegeallatdisite hsert kr3QQMmar,
serum-freeﬁiﬂedium. MnS a§na d%d to tge Iowee[}ghar’rlber in 70041 olflserum-free mg%grgéor 24
hours at 37¢ 16 hduce Cell migratidh throtigh the CsiigeRi Tofted Bofots MERBrand ™ 09 Serum was
used as a rggatiwencoitiolamibl® % seruameas usednas a positivé: catrolfendellamifyrationk Before
the additioq:o;‘nMSP, R(:qugvagt%cidgg&o some of the upRer c@gmbers fo%%ehé)sug, t%greﬁgerrgnine if it

could inhibif the M&P-induce migration of H596 tells. At the conclusion of the assay, migrated cells

adhering tolthecuntersides of th@@élﬁéﬁémco%t_t@d menatbkdneanesre @@M@@aﬂ{h Hoethst Hyeq24g/m1;
Invitrogen-Malecular Prabes, Carlsbad, (x8). dmaged, by flyoreggence microscopy at-100.%

magnification and counted using Image-Pro Plus so tware. FIG 63 illustrates the ability of ROWS to
inhibit cell Aitfatioh’6FHE9EMRRE caftditell$1oTo3Rbilif SHRORS ¥s hitfdit MigiafGiPifan In Vitro

Wound Healing AsssyiA spaichisas-mstdedndhe monelayer of B292, kingrepnest selisR@WS was

added to determine whether it could jnhibit the ability of MSP to induce the migration of cells to fill the
wound. H285 RS EQTES cells wafEseedetiZPE 3 105 cEMERSIFRASTBecton DIEKIASHH Ralcon
6-well cell eidsreplate andiallowed tongrow ewernight te confluences Cellarwere seruwastased for 48

hours. Befor%t ﬁaddition of MSP, son?,wgqs were gre-incubatfed Wg# the R WO% Zat(nti qu for 1 hour
before wouhdinticlion At the start of tﬁelaossaﬁ,S a Bl woliid wasinttiéted with & r p?astic
pipette tip.Nexty céllswere modibatedbtoy 2dzhaursavith and without the presence of MSP in serum-free

medium pI%JR S antgpgdygg%:%egg Lyas yﬁfg A%%%ggt%ativgncggyg%)@n_d &9%0 S #%}é\/as used as

a positive control for cell migration into the woun he 24 hour incubation, the cells were imaged
by bright fi§l@HREFSSCOPY at GORHagHficathORagds obJerred thard 00AMVERROWS iriHilited the

migration ahggls, Lo fill inthevound, thereby diustating the ghility-ofRQNE tg jnhikit call migration in
an in vitro model. WO 2009/070294PCT/US2008/013130 [0194]Ability of RONS to Inhibit Proliferation.
FIGs 6C ill@&trates BORBinhibifsH b hEr-indutBd PIFARGNthBSS R EXPIE3 paitteatRThncer cells.

FIG 6C(1) HustsatestMSP stimuladiern of 13Hj-Thymidine incosparatier. & feasure f DNAmynthesis.
Tumor cells (10 OO%fer well Weregplated into 96-well tissue culture plates and rﬁndered quiescent.

The cells wal& SBRTASED (SH1-TH)MidiRE 76 3BMCiF REERHHRY indiBkted95F 4h additfonarf4 h.
radioactivity veasageterminethavithta scintidlationi cauntée:dPoints, imeantofeluplicate saniplesidars, SD.

oo LA et e Plsd MRV Y Aty
be determined by one of skill in the art and in light of the
teachings provided herein.

[0136] Accordingly, the human anti-RON antibodies may be
effective for treating subjects with vascularized tumors or
neoplasmg or angiogenic diseases. Such tumors and necoplasms
include, for example, malignant tumors and neoplasms, such
as blastomas, carcinomas or sarcomas, and highly wvascular
tumors and neoplasms. Cancers that may be treated by the
methods of the present invention include, for example,
cancers of the bladder, adrenal glands, testis, CNS and

peripheral nervous system, brain, genitourinary tract,

lymphatic system, stomach, renal system, colon, larynx, lung
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antibodies to the RON proteins was determined by using a BIACORE 3000 (BlAcore, Piscataway, NJ).
Recombinant RON-Fc was immobilized onto a sensor chip, and antibody was injected at various
concentratiqpg. xp@nsesgfams were obtained and evaluated using BIA Evaldalignadhsoftware to
determine rate constants. The affinity constant, ND, was calculated from the ratio of the rate constants
Koff/K=. The "Km, M1,S1" and "Koff, S-1" rates of the interaction were used to determine the affinity
(Kd, M) of the antibody/receptor interaction.The Kth_Ken, and Koff rates for RON6 were 4.1e-11, 2.2e6
and 8.6e-52B8r RERE the) ARRrd-3e=1 1%, £&6 BRUE 0 #6168 FIIFE Pt G BR! Eell
Surface Expressien. Qneueniltiens celts:fiemsadheseshcaneer eglblinesaweare instbatediimolPBS + 5%
FCS for 30 miputes \évit_lg 5 micro%rams RON% aE4C. After a Waskl])in PBS + 5% FCS, ce:ﬂs were
incubated With ahti-human ?QJ@% ?/Coeﬁ)/ﬁ‘ncﬁq’n-%or%uggfé%osrescbnda?:yegr%t?bod:yu@cégﬁmn MANo
Research) fem8trminutescatdiG naftel alRB Sad BUoEEScwasimece | snaeresmnalyzedddyl flamadytometry
using a FA a SE flow cyt r( Dicki 71W ottin .
Immunopre%%ta%gg%r%%ells‘:f%e p zgt‘g intg ]?L%E?:Pnﬁ or 6%%5#%[%%&%%6?%@%% (jrovc/%lr1 0 76—%0%
confluencet Murotaye iV weierWashetansce iFPBS lakideaultiredsvernighinsse g i@ midtium.
Antibody was ghen addgd apg,incubated AL3TC far:60-12041in, Cells were stimulated withMSP ligand
for 10 min and then placed on ice and washed with ice-cold PBS. The cells were lysed in 50mM
Tris-HC1 (AT 2R 45D RERSH 8L o5 THitorPRITOEI AR EFEA L1 AR phéiAinenfsifoRPFluoride,
0.5mM Nagy®4, ygHaklegpentin: lyghnl pepstatinard lygim lapretiningmice for1 Qymin, chhe lysate
was clarified by centrifugation at 4C. Solubilized RON was then immunoprecipitated from the lysate.
Antibody RON, e EI (santaER2 Bistethnbiogy, Bita CARZ, CASPRONBAhITROREB were
incubated witlr 200y b of tysate at dygverl avenaightat s tmmane eemplexas wéreiprecipiated by the
addition of protein A-agarose beads for.2 h at 4C, pelleted, and wash ree times_ with lysis buffer.
Immunopre‘%fﬁi%f%g %%5‘8%8 ?ﬁlggp%(t\gi}ﬁ A-a;tarr?)glg%%gag t\_'/\;“eorg strip egg t%r?té dena ﬁﬁr?@a’ JE'gygfsample
buffer. Lysatesmmismmunopliiggipitatessweieprosessed fondehdtasgngrges electrophpresissamd run on a
1-12% acrylapige 05130d plgited o nitipcellgse MIEMbLANE bY WERNEN Dlofe e aocases)
Tyrosine-phosphdrylated protein was detected on the blot using an anti-phosphoRON antibody
(Biosource|aharsvanti- #d 8 &P brseradishperoxithse s8edndasranitivedy SRONWwas dégted with
monoclong) aptibedy-RON L+20 {Santa CruzBiotechnology.;Rhespho-Akt-and total),Akt antibodies
were obtained from PharMingen (BD Biosciences, San Diego, CA). For MAPK phosphorylation,
phospho-pA3HESHY FFaF5AM22 antiBddies Wets Piifchased HohrEiSign &y R ofdd . Bands
were visuatized withe enhaaced chepduairescence WO 2009/070294PCT/US2008/013130
reagent (A e:{gl:ﬁm Pharmacia Biotech) on X-ray fi]k'n & astman Kodak, Rochester, NY)_.140198]ELISA
for Determination of IC50 and ED5G Valfiés ef(le@ The gbilijtyz/“ér)"fthtel nt-rR an?ﬁtl)%aies?ll\g%ONG and
RONS, to kind ibeec@mbinant dtuitain-RON receptor and:e datackathedVISP/RON irferaction were
measured ysi I With the 1 £ immobili to an ELISA plate, the ED50 values for binding
of RONG6 aﬁg%ﬁ%{%&bﬁo Ngéverg%%%g} l\% aa%d .Ii%(l\%/lgge%%%{?ve ;’ Us%gflﬁt%t'esoaﬁne%lfgie%?mat, the
two antiboHitBafere tested foraheir adHiatto bieckMSPARON interasticis] Thenedsared K650 values
were 46pM-{as RO, and,620M far RONS, {9200 Hyman TumprXgnagraft Madel, Tumpr xegnografts
were established by s.c. injection of 5 x 106 cells mixed in Matrigel (Collaborative Research
BiochemicaRSB&eford, MA) into the left flank of 5-6-week-old female athymic (nu/nu) mice (Charles
River Laboratosies, Wilmaingtoi Ak d usiors were allowagkto reagh d50:300mMm3dnisizes&nd then
mice were randomized into groups of 12 animals each. Mice were treated by i.p. injection every 3 days
with contrd Bhtiboay tHdim ?&gf“&r BBN6 arld RONY AntiSSHiES B Taafite it 6F AR SE Was
continued farthe hiration of Hersipdy. Tamporbaverermeasurédvivicesgach wieek with: caliymars, and

tumor volugglets.%/g% calcm.ilated bé}/dtrgg r1;(_;)Lllotwigg gormujl_a: (r/6 é\é)vl 1\{vn%ﬁ(_,wzl)l), wh&r.ecylvl represents the
largest tumor diameter, and w2 representss the smalleSt tumor diarieter. Tumor vollimes were

analyzed usitg theeMahmsWhitnegdetest and corhpated esieg the sttistieal Farkagetin SigmaStat
(version 2,03; Jandel. Seientific, SanRafgal, GA). [0201]EXAMPLE 3:CONFIRMATION OF TUMOR

INHIBITION IN HUMAN TUMOR XENOGRAFT MODEL.
[0139] Antineoplastic agents may be administered

separately or as a conjugate to the RON antibody. The

anti-necplastic agents which are presently known in the art
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[0202]The effectiveness of the RON6 AND RONS antibodies in suppressing tumor growth, in vivo, was
confirmed in four WO 2009/070294PCT/US2008/013130 different tumor cells by employing the
mouse xenografignaihpds described by Example 2, above. The tumor cell§%2ﬁﬁsg llows. H-292
cells, derived from a lung tumor and obtained from the American Type Culture Collection”(Manassas,
VA). HT-29 cells, derived from a colon tumor and obtained from the American Type Culture Collection
(Manassas, VA). BXxPC3 cells, derived from a pancreatic tumor and obtained from the American Type
Culture ColRELSH HMENS3SE 6 I AT cBRs, gepveadroima dreasy aretandodbtainedsfesm the
American Type Gultusg Collegtion (Masagsas, VA): [02081Using, the ahoyedescifed xepaggaft
methods, H-292 cells were injected into a total of 24 mice. Twelve mice were treated with the HONG
antibody at 38Ry afd 12 WsEaREF Fith sitERE8a RbAREI. ARIghcRE AhibitBrPet@mor

volume was ebseryed, refativeitoseairol, asdiiustrated-By £1G. 4AnTha exparimentinasalso,
conducted \gith 40 mice, divided irﬂltgbfour groups that were treated with saline and RONS8 antibody at

60mg/kg, 20MaTKg SNa 2mgikg’ Tespectivaly: A &idhificAtifHiBRiON BT volbAfe! PELEFE to
control, wag ebperved, andldstratedshy FiG 8- srcambe seeriiFlGa B, thispxpgameant @lso
confirmed tg%tegl;gggsponse increased with the dose of antibody. [0204]Using the above described
xenograft methods, HT-29 cells were injected into a total of 24 mice.Twelve mice were treated with the
RONG antibdthAdkle0mghg aherilwerearsmad withrsalimeuAssignificantintiibiton aftumoheolume
was observedy gelglve:to:eoniiok s lusitated YRIG, 4o The sAme sxRerimentwas glsg,conducted
with another group of 40 mice, that was divided into four groups that were treated with 2afiné or RONS
antibody at®0Mg/k§ EOnMGRE ahd 2ARJkFIBBFEEVERL A sigritiesnt ribités cofitamorvolume was

observed, refatiye t:eentEdags Bustrated by FiGc4B. As sap be seeninEIG 4R, thigexpgrment also
confirmed that the response increased with the dose of antibody. [0205]Using the ‘above described

xenograft metRGds, BRPEFENSIFereinjetted nto £idtal GFEO ic@ Hvhice Wete HAGEd into five
groups (12/grotp) and tieatmenptoyasas fellows: saline:, GO/ KoelRQN8 - 6@mg/ky ofErhitux(r)

(obtained from ImClone Systems, Inc.), 60mg/kg of RON8 and 60mg/kg_of Erbitux(r)' and 60mg/kg of
Erbitux(r) a%‘ﬁgéjcr)grﬁgﬁrgletosf hﬁ(I%gG%gagnt)rlorllYgeé, éLg’t%in%H%ﬁo?ﬁiﬂ@??ﬁia%rlgﬁeugaeﬁt%%?pﬁﬁe resSults,

illustrated WPRERS 4E aconfiropthiat RE@MBsincreadsds thiccantitumos effestsrafcaiuximab in the
pancreatic BYRC-3.model (pyalye of 'OGa%S%H%%ng si%%dagepegte%mea,ggres%églOVA).%%%06]Using

the above described xenograft methods, JIM réast cancer cells were injected Subcutaneously into
nude mice bRt idMbiRERto gFsWto dpproximdteli250mm3 cTumdraptirmewasysiettedIduriog the

course of tiagineaLh £antro (Saline). RONS {egmalka. 2xiveek), dogciael, or te.qompination o

docetaxel+RON8. Mean +/- SEM is plotted. The results, illustrated by FIG. 4F, confirm that RON-8
inhibits the 'droWt 6F Breast thfT xehografts RIHEHRS Aiies fEtreBrBast JINFIRRHOEEE WD

2009/070294PET2W S 2008/ 13k . Topoisomerase II inhibitors include
etoposide (VP-16), and teniposide (VM-28). Other substances
are currently being evaluated with respect to topoisomerase
inhibitory activity: and effectiveness as anti-neoplastic
agents. Other small organic wmolecule anti-neoplastic
agents,or chemotherapeutic agents, opticnaly co-administered

with the inventive antibodies, can be an alkylating agent or

an anti-metabolite. Examples of alkylating agents include,
but are not limited - to, cisplatin, cyclophosphamide,
melphalan, and dacarbazine. Additional small organic

molecules include cytotoxic and/or chemotherapeutic agents
such as taxol, doxorubicin, actinomycin-D, methotrexate,
gemcitabine, oxyplatin, flucrouracil (5-FU), leucourin (LU),

cisplatin, irinotecan (CPT-II), paclitaxel, docetaxel,
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inducesprofifgratiopandmigrationQfgiring,e  cither external (external beam
radiation therapy - EBRT) or internal (brachytherapy - BT)
to the patient being treated. The dose of anti-neoplastic
agent administered depends on numerous factors, including,
for example, the type of agent, the type and severity of
tumor being treated and the route of aﬁministration of the
agent. It should be emphasized, however, that the present
invention is not limited tec any particular dose. Radiation
may be used in conjunction with other antineoplastic agents.
01421 In another aspect of the invention, anti-RON
antibecdies or antibody fragments can be chemically or
bicsynthetically linked to anti-tumor agents or detectable
signal- producing agents, particularly when the antibody is
internalized. Anti-tumor agents linked to an antibody
include any agents which destroy or damage a tumor to which
the antibody has bound or in the environment of the cell to
which the antibody has bound. For example, an anti-tumor
agent 1s a toxic agent such as a chemotherapeutic agent or a
radicisotope. Suitable chemotherapeutic agents are known to
those sgkilled in the art and include anthracyclines (e.g.
daunomycin and doxorubicin), methotrexate, vindesine,
neocarzinostatin, cis-platinum, chiorambucil, cytosine
arabinoside, 5-flucorcuridine, melphalan, ricin and
calicheamicin. The chemotherapeutic agents are conjugated
to the antibody using conventional methods (See, e.g.,

Hermentin and Seiler, Behring Inst. Mitt. 82:197-215(1988)).
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e Simond P ComEie, B, M T80 iciespieosin St RON Jene 1 hima badt corcnoma

. Oncogene®¥6224pEdooR3. the antibody 1s an enzyme which activates a
prodrug, in this way, a prodrug 1is administered which
remains in its inactive form until it reaches the tumor site
where it is converted to its cytotoxic form once the
antibody complex is administered. In practice, the
antibody-enzyme conijugate ig administered to the patient and
allowed to localize in the region of the tissue to be
treated. The prodrug is then administered to the patient so
that conversion to the cytotoxic drug occurs in the region
of the tissue to be treated. Alternatively, the anti-tumor
agent conjugated to the antibody 1is a cytokine such as
interleukin-2 (IL-2), interleukin-4 (IL-4) or tumor nNecrosis
factor alpha (TNF-w). The antibody targets the cytckine to
the tumor so that the cytokine mediates damage to or
destruction of the tumor without affecting other tissues.
The cytokine is fused to the antibody at the DNA level using
conventional recombinant DNA techniques. Interferons may
also be used.
[0144] The present -invention also provides a method of
treating a non-cancer hyperproliferative disease in & mammal
comprising administering to the mammal an effective amount
of the antibody of the present invention. As disclosed
herein, "hyperproliferative disease™ iz defined as a
condition caused by eXcessive growth of non-cancer cells

that express a member of the RON family of receptors. The
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stimulating’5t6&fe BRSP) iR PHimEBPAICIOGHE Bibed RES Sypr; WO (2F 77-8% 120)°G abitlifiosG,
Avantaggiatay, Eelieni A, Acampora B: Simeane A Cameglio PM (198) dhe-pratosencagene RON
is involved in development of epithelial, bone and neuro-endocrine tissues. Qncogene. Dec 21;

11(12):262723FCRLARYS 1V AnBhtibddy 6P fraghient thERsSt that Spedifddiy Bids to Bifftifian RON
protein, whergiasaidantibody or feagmenttheresd eamprises-atd2RHE hayiag a seddericant

GFTFSSYLMT.(SEQ ID NO: 29), a CDRH2 having a sequence NI SEKYYVDSVKG (SEQ ID
NO: 31), & BIREE Ty A e ey S F Y By (SR OB INE 35S & COM e &
sequence EA@Q&V$RYEA4§EQ/ID:N@K8®,&I@@R@ haayad a sequercelDASNRATHSES ID NO:
37) and a GRRLA Raving asequence QORSNWERT (SEQ IQ NOX39). of  the  skin

(erythrodermic psoriasis), drop-like dots (guttae psoriasis)

and smooth inflamed lesions (inverse psoriasis). The
treatment of all types of psoriasis {(e.g., psoriasis
vulilgaris, psoriasis pustulosa, psoriasis erythrodermica,
psoriasis arthropathica, parapsoriasis, palmoplantar

pustulosis) is contemplated by the invention.

f0146] For treatmant of hyperproliferative disease,
administration of the antibodies of the invention as
described above can be combined with administration of any
conventional treatment agent. For example, when the
hyperpreliferative digease is pesoriasis, there are a variety
of conventional systemic and topical agents available.
Systemic agents for psoriasis include methotrexate, and oral
retinocids, such as acitretin, etretinate, and igotretincin,
Other systemic treatments cof psoriasisg include hydroxyurea,
NSAIDS, sulfasalazine, and 6-thioguanine. Antibiotics and
antimicrobials can be used to treat or prevent infection
that can cause psoriasis to flare and worsen. Topical

agents for psoriasis include anthralin, calcipotriene, coal
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2. The antibody or fragment thereof of claim 1, wherein said antibody or fragment thereof comprises a
heavy chain variable region having a sequence

EVOQLVESGEH&LMPREHSLRLSCAASGFTESSYLMTWVRQAPGICG LEV%@E]]SNOS/{}IM.’SO
KQDGSEKYYVDSVKGRFTISRDNAKNSLNLQIVINSLRAEDTAVYYCTRD

SGRHYGMDVWGQGTTVIVSS (SEQ ID NO: 6) and a light chain variable region having a sequence
EIVLTQSRATLSLSPGERATLSCRASQSVSRYLA'WYQQKPOQAPRLLEYDASN
RATGIPARFSGSGSCPPFTTTHS SIEFEDFAV Y ECOCRENWPRTFSRGIKNMEIRYSEQ IBrNO:8). 3.
The antibody,opiragment theraefof claim J. -2 wherein said antigdy op fragragnt thergat.gomprises

a heavy chain having a sequence

EVQLVESGEBARIPE G St R SEARSG ETESS Y LVASVROAPGREIEWLANI REDGSEKSYYVDS

VKGRFTISRIPNAK NS NQNMBSLRAEQFAVYNCTRDEYS SGRHAYX-SMP VWGQRTIVIVSSA
STKGP SVFPLAPSSKSTSGGTAALGCLVKDY FPEPVTVS

WNSGALTEEHFEBAVIHTSSEE v SL &3 \A RV BESFSPETO TVRE AV -

HKPSNTKVMDKRAMEPICSHDKAICIRPEPAPHE GGRiS¥EEEPPKRICRMISRTP further
EVTCVVVDVSHE PEVKgNWYé\Fl;DGVEVHNAK KPREESYNSTYRVVSVET

VEHQDWENGKEYKCKYSRKAIPAPIERISKARGQPREPQVY TEPPSRERMPOIies  in
KNQVSLTCRVKBRYRSDIAVEWESN GQRENNY KPPV DSPESRAMSKIETY  includes

DKSRWQ \VE ALHNH KSLSRSR E Q:50) a light chain having a
sequence %ﬁ%\%%g%{%%%g E%IRAY%I_%C RASQ%SPVQS%gLA%\;YDQI\ékggQA atuvfﬁ\‘%}ﬁes
RATGIPARSESBSGTRETLIISSLEPEDEAYY YEOOBRSNWPRTFGOETKEIK well as

RTVAAPSYRERRZSPERIKSHETASVVEELNNFYD REAK@%%@@?‘%E'}@ agent
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG EC (SEQ ID NO: 51).

4. A pharm&RBafEH B RRIdsRicHPEEmpriEitg theiitmpdy bFragmennthefect BEaRYORE oPElaims 1-3
together witlypepharaiaceutically.accepiablercastiar, excipignt ofstabilizen 1% 14se of ag gffective

amount of the ar}tibodtgi or fragment thereof of any one of claims 1-3, in a manufacture of a

medicamerit Tof inhibitiy AdiBtEResiE SGMBF growith, gremeraionor tamoF Lafs, figfADRDf tumor

cells, invasiorr bf pricteceiis ] R@Mbactivation; or phesgharylation of RN sMAPK and/or Ala in a

mammal. §,yggpf an ctive amount of the.antibody or framment thereof of any one_of claims 1-3,
D ¥

in the manﬁfactur]g of a%[gdi%\gr%er?ﬁ%? ﬁggtinﬁﬂgzaer{g(:e%/?ﬁl a mammai- .allﬁgeeusreﬂ%tf?é?a?m B wherein

the mammaPise béariniigisteagiwite arothenasti-eancer treafDintesetedtod from the growp

consisting oh38:ntianglogaResisAgeIa FhemalberapeuiAgeNL. Bpliaten, gnolher gpibody, an
anti-neoplastic agent and a small molecule. 8. The use of claim 7, wherein said chemotherapeutic
agent is dotefaxel. I The\RPIREERT6, FFRAEIH sAdeinter BEAaBd Hom tied grodesnsisting of

tumor cellsrergipatingin the qolan, pancreas.dungsand-breast n BEQUENGE LI STING, 110>
IMCLONE LLC <120> INHIBITION, OF MACROPHAGE-STIMULATING PROTEIN RECEPTOR (RON)

AND METEODE OF YREARTMEN T THERESE <1305 Jofi 18 455 B 30815150 < 142 >
2008-11-2bx15pt 6600B9H58uitable for the treatment of the patient's

necplastic condition. Different malignancies c¢an require
use of 'specific anti-tumor antibodies and specific
anti-neoplastic agents, which will be determined on a
patient to patient basis. Routes of administration include,
for example, injection, parenteral, infusion, oral,
intravenous, intraperitoneal, subcutaneous, or intramuscular
administration. The dose of antagonist administered depends
on numerous factors, including, for example, the type of
antagonists, the type and severity tumor being treated and

the route of administration of the antagonists. It should
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<151> 2007-11-21 <160> 51 <170> Patentin version 3.5 <210> 1 <211> 375 <212> DNA <213>
Homo sapiens <400> 1 caggtccagc tggtgcagtc tgggcectgag gtgaagaagt ctgggtccte ggtgaaggtc60

tcctgcaagg Gitgtamagensaccticage agegatgeta tcacctgggt gegacaggec120 Geighacaad, 9asioaatg
gatgggaggg atcatcccta tccttggtat ggcaaactac180 gcacagaagt tccagggcag agtcacgatt accgcggaca

aatccacgaa cacagcctac240 atggagctga gcagcctgag atctgaggac acggccgtgt atttttgtgc gagagtggec300

gattactatg gtttggggac ttactactgg tacttcgatc tctggggccg tggcaccctg360 gtcactgtct cctca375 <210> 2
<211> 12521 55Prer s ess HB&‘%%‘E’p?ensggm>%2hGinW@ﬁﬁ‘ie@Vﬁ?@HSér Gl§ PFEEIu Val

LysLys Set Gly 668 to any particular method or route of administration.
[0149] The anti-RON antibodieg, particularly for
treatment of cancers, can also be administered with
intracellular RTK antagonists that inhibit activity of RTKs
or their associated downstream signaling elements that are
involved in tumor growth or tumor-associated angiogenesis.
The intracellular RTK antagonists are preferably small

molecules. Some examples of small molecules include organic

compounds, crgancmetallic compounds, salts of organic
compounds and organcmetallic compounds, and inorganic
compounds. Atoms in a small molecule are linked together

via covalent and ionic bonds; the former is typical for
small organic compounds such as small molecule tyrosine
kinase inhibitors and the latter is typical of small
inorganic compounds. The arrangement of atoms in a small
organic melecule may represent a chain, e.g. a carbon-carbon
chain or carbon-hetercatom chain or wmay represent a ring
containing carbon atoms, e.g. benzene or a polycyclic
system, or a combination of carbon and hetercatcoms, i.e.,
heterocycles such as a pyrimidine or guinazoline. Although
small molecules can have any molecular weight they generally
include molecules that would otherwise be considered

biological molecules, except their molecular weight is not

greater than 650 D. Small melecules include both compounds
found in nature, gsuch as hormones, neurotransmitters,
nucleotides, amino acide, sugars, iipids, and their

derivatives as well as compounds made synthetically, either
by traditional organic synthesis, bio-mediated synthegis, or
a combinaticn thereof. See, e.g. Ganesan, Drug Discov.
Today 7{(1): 47-55 (Jan. 2002); Lou, Drug Discov. Today,
6(24): 1288-12%4 (Dec. 2001).
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51015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Asp 202530 Ala lle Thr Trp Val
Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Gly lle lle Pro lle Leo Gly Met Ala Asn Tyr

Ala Gin Lys{ghefh9kahvs Gin Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr gspddigdala; I3 65707580
Met Giu Leu Ser Ser Len Arg Ser Gin Asp Thr Ala Val Tyr Phe Cys 859095 Ala Arg Val Ala Asp Tyr

Tyr Gly Len Gly Thr Tyr Tyr Trp Tyr Phe 100105110 Asp Leu Trp Gly Arg Gly Thr Len Val Thr Val Ser

Ser 115120125 <210> 3<211> 324 <212> DNA
f0150] In one embodiment, the small molecule to be used

as an jntracellular RTK antagonist according to the present
invention is an intracellular RON antagonist that competes
with ATP for binding fto EGFR's intracelliular binding region
having a kinase domain or to proteins involved in the signal
transduction pathways of EGFR activation. Examples of such
signal transduction pathways inciude the ras-mitogen
activated protein kinase (MAPK) pathway, the
phosphatidylinosital-3 Kinase {(P13K) -Akt pathway, the
stress-activated protein kinase (SAPK) pathway, and the
signal transducers and activators of transcription (STAT)
pathways. Non-limiting examples of proteins invelved in
such pathways (and to which a small molecule RON antagonist
according to the present invention can bind} include GRB-2Z,
508, Ras, Raf, MEK, MAPK, and matrix metalloproteinases
(MMPs) .

[0151] The method of treatment described herein,
particularly for cancers, may alsc be carried cut in
conjunction with administration of other antibodies. For
example, an antibody against EGFR, such as Erbitux®
(cetuximab), may alsc be administered, particularly when
treating colon cancer. Erbitux® MAb is a recombinant,
human/mouse chimeric, monoclonal antibody  that binds
gspecifically to the extracelilular domain of the human EGFR.
Erbitux® is an EGFR antagonist, which blocks ligand binding
te EGFR, prevents receptor activation, and inhibits growth
of tumor cells that express EGFR. BErbitux® has been
approved for use in combination with or without irinotecan
in the treatment of patients with epidermal growth factor
receptor-expressing, metastatic colorectal cancer who are
refractory or can not tolerate irinotecan-based
chemotherapy. Erbitux® has also been shown to be effective

for treatment of psoriasis. In addition to Erbitux®, other
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<213> Homo sapiens <400> 3 gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc60
ctctoctgca gggccagtca gagtgttagc agcagctact tagcctggta ccagcagaaal20 cctggccagg ctcccaggct

cctcatctat ggigsagesa-asigagccac tggcatcccal80 gacaggttca gtggcagtgg g%qgt%?g&%??}%actc
tcaccatcag cagactggag240 cctgaagatt ttgcagtgta ttactgtcag caatatggta gctcaccict cactttcggc300

ggagggacca aggtggagat caaa324 <210> 4 <211> 108 <212> PAT <213> Homo sapiens <400> 4 Gin
lle Val Len Thr Gin Ser Pro Gly Thr Leu Ser Len Ser Pro Gly 51015 Gin Arg Ala Thr Len Ser Cys Arg
Ala Ser Girf8&r-9ars8sSer S&f 20235 T LBRAMIRIM Tyr’Gin-Gh LS Py GinPRIGHR® krg Len

Len 4045 antibody and PDGFRE antibody may be used.
[0152] Cther antibodies for combination use include
Herceptin (trastuzumab) {against breast cancer cells that
express HERZ, or HER2 expression on other cancer cells} and
Avastin® {bevacizumab) (antibodies that inhibit
angiogenesis) . Other antibodies for combination are
antibodies which specifically bind human insulin-like growth
factor-1 (IGFR} including antibodies 2F8 and Al2, as
described, for example, by published international patent
application, W02005/016970, published on February 24, 2005
{(see, e.g., page 18, Table 1), which have the following CDR

seguences:

Heavy Chain (2F8/A12)

CDR1 SYAIS {(SEQ ID NO:41);
CDR2 GIIPIFGTANYAQKFQG (SEQ ID NC:42);
CDR3 APLRFLEWSTQDHYYYYYMDV (SEQ ID NO:43);

Light Chain (2F8)

CDR1 QGDSLRSYYAS (SEQ ID NQ:44);
CDR2 GKNNRPS (SEQ ID NO:45);
CDR3 NSRDNSDNRLI (SEQ ID NG:46);

Light Chain (Al2)

CDR1 QGDSLRSYYAT (SEQ ID NO:47);

CDR2 GENKRPS (SEQ ID NO:48);

CDR3 KSRDGSGQHLV (SEQ ID NO:49) .
[OL53] The methods of treatment described herein may alsc
be carried cut with administration of other peptides. For

example, wvariants of MSP may be administered where the

variants bind to RON but do not activate RON, or at least
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lle Tyr Gly Ala Ser Ser Trp Ala Thr Gly lle Pro Asp Arg Phe Ser 505560 Gly Ser Gly Ser Gly Thr Asp
The Thr Len Thr lle Ser Arg Len Gin 65707580 Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly

Ser Ser Proy8 988 keys Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys 1003Q& 52336/ 35411> 366
<212> DNA <213> Homo sapiens <400> 5 gaggtgcagc tggtggagtc tgggggaggc ttggtccaac ctggggggtc

cctgagactc60 tcctatgcag cctctggatt cacctttagt agttatttaa tgacctgggt ccgccaggcet120 ccagggaaag

ggctggaatg ggtggecaac ataaagcaag atggaagtga gaaatactat180 gtggactctg tgaagggecg attcaccatc
tccagagaca argECadyRstatéactgaat240 ytadatga acagittag agccgadiad acggctgtgfaffattgtac
gagggatggo3@Q tataplioga.ggagasacia Zggmtggac getggggcc aagggaccac ggtcatcgtc360 tcctca366

[0154] The administration of the RON antibodies with
other antibodies and/or small organic molecules may occur
simultaneously, or separately, via the same or different
route.

[0155] Anti-RON antibodies of the invention can be
administered with RON antagonists, and/or antagonists of
other RTKs, such as antibodies that block RTK ligands or
otherwise inhibit the RTKs. An example of other such RTKs
include EGKFR, c-met and VEGFR.

[0156] In one embodiment of the present invention, an
anti-RON antibody is used in combination with a VEGFR
antagonist. For example, VEGFR antagonist IMC-18F1. as
described in Wu, et al., Clin Cancer Res; 12{(21) &573-6584
(2006) . In one embodiment of the invention, an anti-RON
antibody is used in combination with a receptor antagonist
that binds specifically to VEGFR-2/KDR receptor
{PCT/US92/01300, filed Feb. 20, 1992;: Teyman et al.,
Oncogene &: 1677-1683 (1991)). In another embodiment, an
anti-RON antibody is used 1in combination with a receptor
antagonist that binds specifically to VEGFR-I /Fit-I
receptor {Shibuya M. et al., Oncogene 5, 519%-524 (1990)).
Particularly preferred are antigen- binding proteins that
bind to the extracellular domain of VEGFR-1 or VEGFR-2 and
block binding by  ligand (VEGF or PIlGF}, and/or inhibit
VEGF-induced or PlGF-induced activation. For example, Mab
IMC-1121 binds to soluble and cell surface-expressed KDR.
Mab IMC-1121 compriges the VH and VL domains obtained from a
human Fab phage display librarxy. {See, WO 03/075840). In
another example, ScFv 6.12 binds to soluble and cell
surface-expressed Fit~-I. S8cFv 6.12 comprises the VH and VL

domains of mouse monoclonal antibody MAR 6.12. A hybridoma
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<210> 6 <211> 122 <212> PRT <213> Homo sapiens <400> 6 Giu Val Gin Leu Val Glu Ser Gly Gly
Gly Leu Val Gin Pro Gly Cly 151015 3cr Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser

202530 LengMeisddiheesVal Arg Gin Ala Pro Gly Lys Giv Leu Gin Trp Val @544 @la:4a9 le Lys Gin
Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val 505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys

Asn Ser Leu Asn 65707580 Leu Gin Met Asn Ser Leu Arg Ala Gin Asp Thr Ala Val Tyr Tyr Cys 859095
Thr Arg Asp Gly Tyr Ser Ser Gly Arg His Tyr Gly Met Agp vl Tip_ 100105140 Gly ain iy Thy Thr Va

in Wang et al., Blood 104(9), 2B93-2502 (2004).

0157} Another example of such an RTK is insulin-like
growth factor receptor (IGFR). In certain tumor cells,
inhibition of RTK function can be compensated by
upregulation of other growth factor receptor signaling
pathways, and particularly by RON stimulation. Further,
inhibition of IGFR signaling results in increased
sensitivity of tumor cells to certain therapeutic agents.
Stimulation of either RON or IGFR results in phosphorylation
of cCommon downstream signal transduction molecules,
including Akt and p44/42, although to different extents.
Accordingly, in an embodiment of the invention, an IGFR
antagonist (e.g., an antibody that binds tc IGF or IGFR and
~inhibits the receptor) is coadministered with an antibody of
the invention, thereby blocking a second input into the
common  downstream signaling pathway (e.qg., inhibiting
activation of Bkt and/or p4s/42). An example of a human
antibody specific for IGFR is IMC-Al2 (See, WO 2005/016970).
{o158] Another receptor that may be targeted in
combination with RON is EGFR. EGFR may be targeted with an
antibedy such as Erbitux® as described above, or with a
emall organic melecule. One example cof a small molecule RTK
antagonist 1is IRESS A™ (ZD 1939), which is a guinoczaline
derivative that functions as an ATP-mimetic to inhibit EGFR.
See, U.S. Patent No. 5,616,582 (Zeneca Limited); WO %6/33980
(Zeneca Limited) &t p. 4; see also, Rowinsky et al.,
Abstract 5 presented at the 37th Annual Meeting of ASCO, San
Francisco, CA, 12-1% May 2001; Anido et al, Abstract 1712
presented at the 37th Annual Meeting of ASCO, San Francisco,

CA, 12-15 May 2001. Another examples of a small molecule
EGFR antagonist is  TARCEVA™ (0S1-774), which is a
4- (substitutedphenylamino) quinozaline derivative
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115120 <210> 7 <211> 321 <212> DNA <213> Homo sapiens <400> 7 gaaattgtgt tgacacagtc
tccagccacc ctgtotttgt ctccagggga aagagccacc60 ctctcctgca gggecagtca gagtgttage agatacttag

tcccagccl80
cctggtacca agapadsasiid0 ggccaggcete ccaggctcct catctatgat gcatccaaca c/cactg /ca
aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagcct240 g dittt géféfﬁ%{’tta

ctgtcagcag cgtagcaact ggcctcggac gttcggccaa300 gggaccaagg tggaaatcaa a321 <210> 8 <211> 107
<212> PST <213> Homo sapiens <400> 8 Giu lle Val Leta Thr Gin Ser Pro Ala Thr Leu Ser Thu Ser

Pro G 151015 GluBary Blareihaety set 89 wrg ds Seraliniset Val Ser Arg Tyr 202530y1] -
{3-ethynyl-phenyl}amine hydrochloride] EGFR inhibitor. See,

WO 96/30347 (Pfizer Inc.) at, for example, page 2, line 12
through page 4, line 34 and page 19, lines 14-17. See also,
Moyer et al, Cancer Res., 57: 4838-48 (1997): Pollack et al,
J. Pharmacol, 291: 739-48 (1599). TARCEVA™ may function by
inhibiting phosphorylation of EGFR and its downstream
PI3/Akt and MAP (mitogen activated protein) kinase signal
transduction pathways resulting in p27-mediated cell-cycle
arrest, See Hidalgo et al., Abstract 281 presented at the
37th Annual Meeting of ASCO, San Francisco, CA, 12-15
May 2001. The above small organic molecules may also
inhibit RON.

[0159] Other examples of growth factor receptors involved
in tumorigenesis are the receptors for platelet-derived
growth factor (PD3E), nerve growth factor (NGF) , and
fibroblast growth factor (FGF). These receptors may be
targeted in combination with RON.

[0160]} In another embodiment, the anti-RON antibody can
be administered in combination with one or more suitable
adjuvants, such as, for example, cytokines (IL-10 and IL-13,

for example) or other immune stimulators, such as, but not

limited to, chemokine, tumocr-associated antigens, and
peptides.
{01s1] In a combination therapy, the anti-RON antibody is

administered before, during, substantially simultaneously
with, oxr after commencing therapy with another agent, as
well as any combination thereof, i.e., before and during,
before and after, during and after, or before, during and
after commencing the anti-neoplastic agent therapy. For
example, the anti-RON antibody can be administered between 1
and 30 days, or between 3 and 20 days, or between 5 and 12

days before commencing radiation therapy. In one embodiment
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leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leo lle 354045 Tyr Asp Ala Ser Asn Arg Ala
Thr Gly lle Pro Ala Arg Phe Ser Giy 505560 Ser Gly Ser Gly Thr Asp The Thr Leo Thr lle Ser Ser Leo

Glu Pro 65A¢ofetatdaasp Phe Ala Val Tyr Tyr Cys Gin Gin Arg Ser Asn g¢R/069:449:89R095 Thr Phe
Gly Gin Gly Thr Lys Val Giu lle Lys 100105 <210> 9 <211> 1425 <212> DNA <213> Homo sapiens

of the invention, chemotherapy is administered concurrently
with or subsequent to antibody therapy.

[0162] The invention further contemplates RCON antibodies
or antibody fragments of the invention to which target or
reporter moleties are linked. Target moieties are first
members of binding pairs. Anti-tumor agents, for example,
are conjugated to second members of such pairs and are
thereby directed to the site where the antigen-binding
protein is bound. A ccmmon example of such a binding pair
is avidin and biotin. In a preferred embodiment, biotin is
conjugated to an antigen-binding protein of the invention,
and thereby provides a target for an anti-tumor agent or
other moiety which is conjugated to avidin or streptavidin.
Alternatively, biotin or another such moiety is linked to an
antigen-binding protein of the invention and used as a
reporter, for example in a diagnostic system where a

cdetectable signal-producing agent is conjugated to avidin or

streptavidin.
[0163] Detectable signal-producing agents are useful
in vivo and in vitro for diagnostic purposes. The signal

producing agent produces a measurable signal which 1is
detectable by external means, usually the measurement of
electromagnetic radiation. For the most part, the signal
producing agent is an enzyme or chromophore, or emits light
by fluorescence, phosphorescence oxr chemiluminescence,
Chromophores include dyes which absorb 1light in the
ultravieclet or visible region, and can bpe substrates or
degradation products of enzyme catalyzed reactions.

[0164] Moreover, included within the scope of the present
invention is use of the present antibodies in vivo and
in vitro for investigative or diagnostic methods, which are
well known in the art. The diagnostic methods include kits,

which contain antibodies of the present invention. Such
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<400> 9 atgggatggt catgtatcat cctttttctg gtagcaactg caactggagt acattoacag 60 gtccagctgg tgcagtctgg
gcctgaggtg aagaagtctg ggtcctaggt gaaggtctcc 120 tgcaaggctt ctggaggceac cttcagcagce gatgctatca

cctgggtgcy wo 2009/670294 PCT/US2008/013130

kits might be useful for identification of individuals at
risk for certain type of cancers by detecting
over-expression o©f RON on cells of sﬁch individuals.
Additionally, the antibodies of the present invention may be
used in the laboratory for research due to their ability to
identify RON.

[0165] The present invention also includes kits, e.g.,
kits for inhibiting tumor growth and/or tumor-associated
angiogenesis comprising a therapeutically effective amount
of a human anti-EGFR antibody. The kits can further contain
any suitable antagonist of, for example, another growth
factor receptor invelved in tumorigenesis or angicgenesis
(e.g., VEGFR-1/Flt-1, VEGFR-2, PDGFR, IGFR, NGFR, EGFR,
FGFR, etqa, as described above). Alternatively, or in
addition, the kits of the present invention can further
comprise an anti-neoplastic agent. Examples of suitable
anti-neoplastic agents in the context o©f the present
invention have been described herein. The kits of the
present invention can further comprise an adjuvant; examples
have also been described above.

[0166] The present invention further provides the method
of iddentifying and isolating antibecdies having the same
functionality of RON6 or RON8, or fragments thereof, wherein
the screening of a library inciudes providing an affinity
matrix having RON containing ligand binding function bound
to a solid support, contacting the affinity matrix with the
library of antibody fragments, and separating the antibody
fragments that bind to the affinity matrix from the antibody
fragments that do not bind the affinity matrix.

[0167] Solid support means a non-agueous matrix to which
the RON can adhere. Examples of solid phases encompassed
herein include those formed partially or entirely of glass

(e.qa., controlled pore glass), polysaccharides (e.g.,
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acaggcocct 180 ggacaagggc ttgagtggat gggagggatc atccctatcc ttggtatgge aaactacgca 240 cagaagttcc
agggcagagt cacgattacc gcggacaaat ccacgaacac agcctacatg 300 gagctgagcea gectgagatc tgaggacacg

WO 2009/070294 PCT/US20688/013130
agarose}, polyacrylamides, polystyrene, polyvinyl alcohol
and silicones. In c¢ertain embodiments, depending on the

context, the scolid phase can comprise the well of an assay
plate; in others it 1is a purification column (e.g., an
affinity chromatography coclumn) . This term also includes a
discontinuous solid phase of discrete particles, such as
theose described in U.S. Pat. No. 4,275,149.

[0168] The present invention also provides for methods of
treatment where a RON antibody other than that provided in
the present invention is used.

[0169] Reference is made herein in detail tc¢ specific
embodiments of the invention. While the invention will be
described in conjunction with these specific embodiments, it
will be understood that it 1is not intended to limit the
invention to such specific embodiments. On the contrary, it
ig dintended to <cover alternatives, modifications, and
equivalents as may be included within the spirit and scope
of the invention as defined by the appended claims. In the
instant description, numerous specific detalls are set forth
in order to provide a thorough understanding of the present
invention. The present invention may be practiced without
gsome or all of these sgpecific details. In other instances,
well known process operations have not been described in
detail, in order not to unnecessarily obscure the present
invention.

[0170] 2All of the above U.S. patents, U.S. patent
application publications, U.S. patent applications, and
foreign patents, foreign patent applications referred to in
this specification, are incorporated herein by reference in
their entirety.

{0171} All publications cited in the specification are
indicative of the level of skill of thecse skilled in the art

to which this invention pertains. All these publications
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gccgtgtatt tttgtgcgag agtggecgat 360 tactatagtt tggggactta ctactggtac ttogatotot ggggecgtgg caccctggtc
420 actgtotcct cagctagcac caagggccca toggtottcc ccctggeacce ctoctccaag 480 agcacctctg ggggeacage

WO 2009/076294 PCT/US2008/013130

are herein incorporated by reference in their entirety to
the same extent as if each individual publication were
specifically and individually indicated to be incorporated
by reference.

[0172] EXAMPLES

[0173] The following examples are offered for
illustrative purposes only, and are not intended to limit
the scope of the present invention in any way. The examples
do not include detailed descriptions of conventional

methods, such as those employed in the construction of

vectors and plasmids, the insertion of genes encoding
polypeptides into such vectors and plasmids, or the
introduction of plasmids into host cells. Such methods are

well known to those of ordinary skill in the art and are
described in numerous publications including Sambrook, J.,

Fritsch, E. F. and Maniatis, T. (1989) Molecular Cloning: A

laboratory Manual, 2° Edition, Cold Spring Harbor Laboratory

Press.
[0174] MATERIALS AND METHQDS
[0175] Development and Characteristics of Two Anti-RON

Antibodies RON& AND RONS.

[0176] EXAMPLE 1: GENERATION OF ANTI-RON ANTIBODIES

[0177] Human anti-RON monoclonal antibodies (referred to
herein as RON6 and RON8) were generated by standard
hybridoma technology (Harlow & Lane, ed., Antibodies: A

Laboratory Manual, Cold Spring Harbor, 211-213 {1998), which

is incorporated by reference herein) using HuMAb mice
(Medarex, San Jose, Calif.), which produce human
immunoglobulin gamma heavy and kappa light chains. HuMADb
mice were immunized subcutanecusly {s.c.) with RON
extracellular domain fragment, RE7 cells and MDCK cells
overexpressing the human RON receptor in complete Freund's

adjuvant. Animals were intraperitoneally (i.p.) boosted
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ggccctgggc tgcctggtca aagactactt coccgaaccg 540 gtgacggtgt cgtggaactc aggcgccctg accagcgacg
tgcacacctt ccoggctgtc 600 ctacagtcct caggactcta ctocctcagc agcgtggtga ccgtgocctc cagcagcttg 660

WO 2049/076294 . PCT/US2008/013130

three times with the same RON protein in incomplete Freund's
adjuvant before fusion. The animals were rested for a month
before they received the final i.p. boost of 25 micrograms
of RON protein in phosphate buffer solution (PES). Four
days later, splenocytes were harvested from the immunized
mouse and fused with P3-X63-RAg8.653 Becl-2 transfectant
plasmacytoma cells using polyethylene glycol (PEG, Mw: 1450
KD) . After fusion, the cells were resuspended in HAT
(hypoxanthine, aminopterin, thymidine) medium supplemented
with 10% fetal bovine serum ({(FBS) and distributed to 96 well
plates at a density of 200 microliters per well for
establishment of hybridoma cells. At day 6 post-fusion, 100
microliters of medium was aspirated and replaced with 100
microliters of fresh medium.

[0178] It should be noted that 180 hybridoma clones were
identified from one fusion to be positive clones that
produced antibodies reactive with rhu-RON protein. Of the
180 binding positives, only five clones were identified
having blocking activity. Of these five, only two, RON6 and
RON8, were selected for further develcopment based on their
superior binding specificity.

[06179] Subcloning of those hybridoma clones demeonstrating
blocking activity was performed three times to establish the
monoclonal hybridoma cell lines producing mabs directed
against RON,.

{0180} The clones with blocking activity were further
validated for the selection of stronger blocking activity.
The c¢lones designated as RONS and RONS8 , had stronger
blocking activity with IC50 of 2-3nM as measured in ELISA
and high affinity (KD wvalue = 45 and 23pM, respectively) .
These two clones were selected for further development.
[0181] The RON6 and RON8 antibodies are IgG antibodies

and the respective heavy and light chains have been
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ggcacccaga cctacatctg caacgtgaat cacaagccca gcaacaccaa ggtggacaag 720 agagttgage ccaaatcttg
tgacaaaact cacacatgcc caccgtgecc agcacctgaa 780 ctcctggggg gaccatcagt cttoctcttc cccccaaaac

Cccaaggacatyg 2009/076294 : PCT/US2008/013130

seguenced. The structure of each antibody is readily
appreciated from the provided figures and corresponding
sequences, as follows.

[0182] Scructure of RONS

[0183] The RON6 antibody includes two heavy chains, each
as illustrated by FIGs. 2A, 2B and 2¢, taken together as SEQ
ID NC:10, which is encoded by the DNA segquence of SEQ ID
NO:5. It should be noted that the first 1% residues/codon
triplets of FIG 2A represent the secretory signal seguence,
not present in the mature antibody chain.

[0184] The RON6 antibody also includes two light chaine,
which are illustrated by FIGs. 2D-2E, taken together as SEQ
ID NO:12, which is encoded by the DNA sequence of SEQ ID
NC:11. It should be noted that the first 19 residues/codon
triplets of FIG 2D represent the secretory signal sequence,
not present in the mature antibody chain.

[0185] Structure of RONS

{018¢6] The RON8 antibody includes includes two heavy
chains, each as illustrated by FIGs. 3A, 3B and 3C, taken
together as SEQ ID NO:14, which is encoded by the DNA
sequence of SEQ ID NO:13. It should be noted that the first
19 residues/codon triplets of FIG 3A represent the secretory
signal seguence, not present in the mature antibody chain.
[0187] The RON8 antibody also includes two light chains,
which are illustrated by FIGs. 3D-3E, taken together as SEQ
ID NO:16, which is encoded by the DNA sequence of SEQ ID
NO:15. it should be noted that the first 19 residues/codon
triplets of FIG 3D represent the secretory signal seguence,
not present in the mature antibody chain.

[0188] EXAMPLE 2: ANTI-RON ANTIEBCDIES FROM EXAMPLE 1
BIND TO RON AND INHIBIT RON BINDING TO ITS LIGAND {MS3P)
[0189] Binding ELISA: At day 10-12 post-fusion, the

hybridomas were screened for antibody production and
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cctcatgatc 840 toccggaccce ctgaggtcac atgegtggtg gtggacgtga gccacgaaga coctgaggtc 900 aagttcaact
ggtatgtgga cggcgtggag gtgcataatg ccaagacaaa gccgegggag 960 gagcagtaca acagcacgta ccgtgtggte

WO 2009/070294 PCT/US2068/013130

specific binding activity of culture supernatant with rh-RON
protein in ELISA-based binding and blocking asséys.
Maxi-sorp 96-well microtiter plates (Nunc) were coated with
(lug/ml x 100u4l) rh-RON protein (R&D Systems) at RT for 1.5
hours. After washing the wells, they were blocked with 3%
PBS/milk. Anti-RON antibodies derived from the hybridoma
supernatants were then added to the coated wells and allowed
te incubate for 1.5h at RT. After several washes, a 1:1000
dilution of the anti-human IgG-HRP conjugated antibody was
added to the plates for 1.5h at RT in order to detect the
positive binding. The pesitive hybridomas were subcloned
three times by a limiting dilution culture for establishment
of monoclonal hybridomas.

{01907 ELISA to Detect Antibodies That Block the MSP/RON

Interaction: Maxi-sorp 96-well microtiter plates (Nunc)

were coated with (lpg/m}l x 100ul) MSP (R&D Systems) at RT

for 1.5 hours. After washing the wells, they were blocked
with 3% PBS/milk. Anti-RON antibodies derived from the
hybridoma supernatants were first incubated for 1h at RT
with rh-RON and then added to the MSP-coated wells. After
1.5h of incubation RT followed by several washes, a 1:1000
dilution of the anti-human IgG-HRP conjugated antibody was
added to the plates for 1.5h at RT in order to detect which
anti-RON could block the MSP/RON interaction.

[0191] ELISA to Detect RON8 Blocking of MSP Binding to
RON: ELISA plates were coated with 100ng/well carrier-free
MSP (R&D Systems) overnight at 4°C on a rocker. The plate
was washed once with 0.2% PBS/T and blocked for 2 hours at
37°C with 150uL/well 3% milk. A 1Sug/mL dilution of RONS was
prepared and serially diluted across another ELISA plate.
To the RON8, was added 100ng/well récombinant human MSPR
(R&D Systems). The RON8/rh-MSPR complex was allowed to form

for 2 hours at room temperature on a rocker. Next, the
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agcgtoct a ccgtcctgca ccaagactgg 1020 ctgaatggca aggagtacaa gtgcaaggtc tccaacaaag ccotoccage
ccccatcgag 1080 aaaaccatct ccaaagccaa agggcagece cgagaaccac aggtgtacac cotgccocca 1140

tcccgggagy wo 2000/076294 PCT/US2008/013130

MSP-coated ELISA plate was washed once with 0.2% PBS/T and
100uL: of the RONS8/rh-MSPR complex were added per well.
After a 1.5-hour incubation at room temperature, the plate
was washed five times with 0.2% PBS/T and incubated for 1
hour at room temperature with a 1:2,000 dilution of
anti-His-tag HRP antibody (Sigma), which recognizes a His
tag on the recombinant human MSPR protein. The plate was
washed five times with 0.2% PBS/T and 100-AL substrate was
added per well until a yellow color developed. The reaction
was stopped with 50uL of 1N H,S04 and the absorbance at 450nm
determined with a standard plate reader. The results of
which are illustrated by FIG. 6a depict the solid-phase
blocking characteristic of RONS. The ELISA data determined
the IC50 value of RONS8 needed to block the interaction of
recombinant human RON protein to immobilized recombinant
human MSP.

[0192] Cell Migration. To determine whether RON8 could
block the migration of HS96 lung cancer cells (ATCC,
Manassas, VA) induced by MSP, we used 24-well cell eculture
inserts, containing porous translucent polyethylene
terephthalate track-etched membranes (8.0 Am pore size;
Becton Dickinson Falcon). Before the assay was performed,
‘the undersides of the porous membranes were coated with
collagen by placing them into a 24-well Falcon plate filled
with 700l of Vitrogen-100 purified collagen  solution
(25ug/mL; Cohesion, Palo Alto, CA}. The inserts were left
for 1 hour at 4°C and then placed in a new 24-well plate.
Next, 6 x 10° viable cells that had been serum starved for 24
hours, were rinsed once with PBS and then seeded inte the
upper chamber of the c¢ell culture insert in 200ul, of
serum-free medium. MSP was added to the lower chamber in
700ul of serum-free medium for 24 hours at 37°C to induce

cell migration through the collagen-coated porous membrane.
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agatgaccaa gaaccaagtc agcctgacct gcctggtcaa aggcttctat 1200 occagcgaca tcgeecgtgga gtgggagage
aatgggcagc cggagaacaa ctacaagacc 1260 acgcctoceq tgctggactc cgacagctcce ttottcctct attccaagct
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Q

0% serum was used as a negative contrel and 10 % gerum was
used as a positive control for cell migration. Before the
addition of MSP, RONB was édded tc some of the upper
chambers for 1 hour, to determine if it could inhibkit the
MSP-induced migration of H596 cells. At the conclusion of
the assay, migrated cells adhering to the underside of the
collagen-coated membrane were stained with Hoechst dye
{2ug/ml; Invitrogen-Molecular Probes, Carlsbad, CA}, imaged
by fluorescence microscopy at 100 x wagnification and
counted using Image-Pro Plus software. FIG 6B illustrates
the ability of RONB to inhibit cell migration of HS5%6 lung
cancer cells.

[06193] Ability of RON8 to Inhibit Migration in an In
Vitre Wound Healing Assay. A sgcratch was made 1in the
monolayer of H282 lung cancer cells. RON8 was added to
determine whether it could inhibit the ability of MSP to
induce the migration of cells to fill the wound. H23%2 lung
cancer cells were seeded at 2.5 X 10° cells/well in a Becton
Dickinson Falcon 6-well cell culture plate and allowed to
grow overnicht to confluence. Cells were sgserum gtarved f[or
48 hours. Before the addition of MSP, some wells were pre-
incubated with the RON8 antibody for 1 hour before wound
infliction. At the start of the assay, a small wound was
inflicted with a 200ul plastic pipetté tip. Next, cells
were incubated for 24 hours with and without the presence of
MSP in serum-free medium plus RON8 antibody. 0% serum was
used as & negative control and 10% serum was used as a
positive control for c¢ell migration into the wound. After
the 24 hour incubation, the cells were imaged by bright
field microscopy at 40x magnification. It was observed that
100nM of ROW8 inhibited the migration of cells to f£ill in
the wound, thereby illustrating the ability of RONS8 to

inhibit cell migration in an in vitro model.
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1380 aaccactaca
1320 aagagcaggt ggcagcaggg gaacgtottc tcatgctccg tgatgcatga gactctgcac
cgcagaagag cctctocctg tctccgggcea aataa 1425 <210> 10 <211> 474 <212> PAT <213> Homo

sapiens <40%12@0§;@;0ﬂyﬂrp fir Cys lle lle Leo Phe Leo Val Ala Thr Ala Thlg cﬂ US2008/013130

[0194] Ability of RON8 to Inhibit Proliferation. FIGs 6C
illustrates RON8 inhibition of MSP-induced DNA synthesis in
BXPC3 pancreatic cancer cells. FIG 6C(l) illustrates MSP
stimulation of [3H] -Thymidine incorporation, a measure of
DNA synthesis. Tumor cells (10,000 per well) were plated
into 96-well tissue culture plates and rendered guiescent.
The cells were stimulated with MSP for 295 hours.
[3H) -Thymidine (0.25mCi) was added to each well and
incubated for an additional 4 h. DNA  incorporated
radioactivity was determined with a scintillation counter.
Points, mean of duplicate samples; bars, 8D. FIG 6C({2)
illustrates the system wherein:; cells were pretreated with
RON8 foxr 1 hour prior to the addition of MSP.

[0195] BlAcore Analysis, The binding kinetics of the

antibodies to the RON proteins was determined by using a
BIACORE 3000 (BIAcore, Piscataway, NJ). Recombinant RON-Fc
wag immobilized onto a sensor chip, and antibody was injected
at wvarious concentrations. Sengorgrams were obtained and
evaluated using BIA Evaluation 2.0 software to determine rate
constants. The affinity constant, K, was calculated from
the ratio of the rate constants Kess/K.,. The "Kon, M*.8°t
and “Kyr, S'* rates of the interaction were used to
determine the affinity (Kd, M) of the antibody/receptor
interaction. The Ks, Kon, and Kgr rates for RONE were
4.le-11, 2.2e6 and 8.6e-5., For RONR they were: 3.2e~11,
6.le6 and 2.0e-4

[0156] Flow Cytometry of RON Cell Surface Expression.

One million cells from adherent cancer cell lines were
incubated in PBS + 5% FCS for 20 minutes with 5 micrograms
RONB at 4°(. After a wash in PBS + 5% FCS, cells were
incubated with anti-human IgG  phycoerythrin-conjugated
secondary antibody (Jackson Immuno Research) for 30 minutes

at 4°C. After a PBS + 5% FCS wash, cells were anaiyzed by
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1015 Val His Ser Gin Val Gin Len Val Gin Ser Gly Pro Glu Val Lys Lys 202530 Ser Gly Ser Ser Val
Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe 354045 Ser Ser Asp Ala lle Thr Trp Val Arg Gin Ala Pro
Gly Gin Gly wer:hfdakeR5in Trp Met Gly Gly lle lle Pro lle Len Gil, Met Alg Aspcbyi.Ala £5707580 Gin
Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Lys Ser Thr Asn 859095 Thr Ala Tyr Met Gin Len Ser Ser
Len Arg SerAsp Thra 100105110 Tyr Phe Cys Ala Arg Val Ala Asp Tyr Tyr Gly Len Gly Thr Tyr Tyr
115120125 Trp Tyr Phe Asp Len Trp Gly Arg Gly Thr Leu Val Thr Val Ser Ser 130135140 Ala Ser Thr
Lys Gly Prd-$BFVEYPREProY eiARPID s%%%%\faey‘sage SE flow cytometer (Becton

Dickinson) .

[0197] Western Blotting and Immunoprecipitation. Cells

were plated intc 10-cm or 6-well culture dishes and grown to

70-80% confluence. Monolayers were washed twice in PBS and
cultured overnight in serum-free medium. Antibody was then
added and incubated at 37°C for €0-120 min. Cells were

stimulated with MSP ligand for 10 min and then placed on ice
and washed with ice-cold PBS. The cells were lysed in 50mM
Tris-HC1l (pH 7.4), 150mM NacCl, 1% Triton X-100, 1mM EDTA, 1mM
phenylmethylsul fonyl flueoride, 0.5mM Na;V0y,, lpg/ml
leupeptin, lpg/ml pepstatin, and lug/ml aprotinin on ice for
10 min. The lysate was clarified by centrifugation at 4°C.
Solubilized RON was then immunoprecipitated £rom the lysate.
Antibody RON, clone C-20 (Santa Cruz Biotechnology, Santa
Cruz, CA} or RON6 and RONB8 were incubated with 400ul of
lysate at 4pg/ml overnight at 4°C. Immune complexes were
precipitated by the addition of protein A-agarose beads for 2
h at 4°C, pelleted, and washed three times with lysis buffer.
Immunoprecipitates bound to the protein A-agarose beads were
stripped into denaturing gel sample buffer. Lysates or
immunoprecipitates were processed for denaturing gel
electrophoresis and run on a 4-12% acfylamide gel and blotted
to nitrocellulose membrane by Western blot.
Tyrosine-phosphorylated protein was detected on the blot
using an  anti-phosphoRON  antibody (Biosource) and an
anti-mouse-horseradish peroxidase secondary antibody. RON
was detected with monoclonal antibody RON C-20 (Santa Cruz
Biotechnolegy. Phospho-Akt and total Akt antibodies were
obtained from PharMingen (BD Biosciences, San Diego, CA).
For MAPK phospherylation, phospho-p44/42 and total p44/42
antibodies were purchased from Cell Signéling‘rrechnoiogy.

Bands were visualized with the enhanced chemiluminescence
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145150155160 Ser Thr Ser Giy Giy Thr Ala Ala Len Gly Cys Len Val Lys Asp Tyr 1651701.75 Phe Pro
Gin Pro Val Thr Val Ser Trp Asn Ser Gly Ala Len Thr Ser 180185190 Gly Val His Thr Phc Pro Alall V_I(:irll
Len Gin Sersggr: Jyr Ser 195200205 Len Ser Ser Val Val Thr Val Pro Ser Ser Ser Len Gly Thr
Gin Thr 210%955%%%% Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp 18 228230235240
Arg Val Gin Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 245250255 Pro Ala Pro Gin Leu
Len Gly Gly Pro Ser Val Phe Len Phe Pro Pro 260265270 Lys Pro Lys Asp Thr Len Met lle Ser Arg
Thr Pro GintPaRRRICy S e28tB sRPa e Vst ABP ¥ef St HAIGR-AGY PoiGm ViddssrRire Asn Trp

Kodak, Rochester, NY).
[0198] ELISA for Determination of IC50 and EDS50 Values

[G199] The ability of the anti-RON antibodies, RON6 and
RON8, to bind to recombinant human RON receptor and to block
the MSP/RON interaction were measured using BLISA. With the
receptor immobilized to an ELISA plate, the ED50 values for
binding of RON6 and RON8 to RON were 4.2pM and 2.1pM
respectively. Using the same ELISA format, the two
antibodies were tested for their ability to block MSE/RON
interactions. The measured IC50 values were 46pM for RONG6
and 62pM for RONS.

[0200] Human Tumor Xenograft Model. Tumor xenografts

were established by s.c. injection of 5 x 10° cells mixed in
Matrigel (Collaborative Research Biochemicals, Bedford, MA)
into the left flank of 5-6-week-old female athymic (nu/nu)
mice {Charles River Labcratories, Wilmington, MA). Tumors
were allowed to reach 150-300mm’ in gsize, and then mice were
randomized into groups of 12 animals each. Mice were
treated by i.p. injection every 3 days with control antibody
(human IgG) or RON& and RON8 antibodies. Treatment of
animals was continued for the duration of the study. Tumors
were measured twice each week with calipers, and tumor
volumes were ca;culated by the following formula: (x/6
(wl x w2 x w2)), where wl représents the largest tumor
diameter, and w2 represents the émallest tumor diameter.
Tumor volumes were analyzed using the Mann-Whitney U test and
computed using the statistical package in SigmaStat (version
2.03; Jandel Scientific, San Rafeal, CA).

f0201] EXAMPLE 3: CONFIRMATION OF TUMOR INHIBITICN IN
HUMAN TUMCR XENOQGRAFT MODEL.

{0202] The effectiveness of the RON6 AND RON8 antibodies

in suppressing tumor growth, in vivo, was confirmed in four
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290295300 Tyr Val Asp Giy Val Gin Val His Asn Ala Lys Thr Lys Pro Arg Gin 305310315320 Glu Gin
Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Len Thr Val Le 325330335 His Gin Asp Trp Len Asn Gay Lys

Gin Tyr Lys &gSshiieMaboer Asn 340345350 Lys Ala Len Pro Ala Pro lle @M&JA&% RerLys Ala
Lys Gly 355360365 Gin Pro Arg Gin Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Gin GIn 31/0375380 Met

Thr Lys Asn Gin Val Ser Len Thr Cys Len Val Lys Gly Phe Tyr 385390395400 Pro Ser Asp lle Ala Val
Gin Trp Gin, Ser Asn Gly GIn Pro Gin Asn 405410415 Asn Tyr Lys Thr TSr Pro Pro Val Len Asp Ser
Asp Gly ST PHEPREU20498830 LERIRF Sl s PHAVE ASHEys T2k Peg TFEESIHGIAGIY Asn

43544044omethods described by Example 2, above. The tumor cells were
'as follows. H-292 cells, derived from a lung tumor and
obtained from the American Type Culture Collection
(Manassas, VA). HT-29 cells, derived from a colon tumor and
obtained from the American Type Culture Ceollection
(Manassas, VA). BxPC3 cells, derived from a pancreatic
tumor and obtained from the American Type Culture Ccllection
(Manassas, VA). JIMT cells, derived from a breast tumor and
obtained from the American Type Culture Collection
{(Manassas, VA).
[0203] Using the above described xenograft methods, H-292
cells were injected into a total of 24 mice. Twelve mice
were treated with the RON6 antibody at 60mg/kg and 12 were
treated with saline, as a control. A significant inhibition
of tumor volume was observed, relative to contrel, as
illustrated by FIG. 4A. The experiment was also conducted
with 40 mice, divided into four groups that were treated
with saline and RON8 antibody at 60mg/kg, 20mg/kg and
2mg/kyg, respectively. A significant inhibition of tumor
volume, relative to control, was observed, as illustrated by
FIG. 4B, Ags can be seen in FIG. 4B, this experiment also

confirmed that the response increased with the dose of

antibody.
{0204] Using the above described xenograft methods, HT-29
cells were injected into a total of 24 mice. Twelve mice

were treated with the RON6 antibody at 60mg/kg and 12 were
treated with saline. A sgignificant inhibition of tumor
volume was observed, relative to control, as illustrated by
FIG. 4C. The same experiment was also conducted with
another group of 40 mice, that was divided into four groups
that were treated with saline or RON8 antibody at 60mg/kg,
20mg/kg and 2mg/kg, respectively. A significant inhibition
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Val Phe Ser Cys Ser Val Met His Gin Ala Len His Asn His Tyr Thr 450455460 Gin Lys Ser Len Ser
Leu Ser Pro Gly Lys 465470 <210> 11 <211> 705 <212> DNA <213> Homo sapiens <400> 11

atgggatggt setpiaisatestitticty gtagcaactg caactggg acattcagaa60 attgtgttgawgsasiaiesaggcaccctg
tctttgtotc caggggaaag agccaccctc120 tcctgcaggg ccagtcagag tgttagcage agctacttag cctggtacca

gcagaaacct180 ggccaggctc ccaggctcct catctatggt gcatccagct gggcecactgg catcgcagac240 aggttcagtg

gcagtgggtc tgggacagac ttcactctca ccatcagcag act cct30Q gaagattttg cagtgtatta ctgtcagcaa
tatggtagct gagcctg%g%’ﬂtcgvg%c’&glg%o ”é%gs;acgagaséggr%&b%g’gatcrafglagc?gﬁgél%tg%%ctg;ggé}:%g? gt’gtat?csat
cttoccgccad 20 tetyatyags agitgabies tgdAactgc sctgitgigtctgeyaa taachE@i488occadughgg

ccaaagtaca glagaaqglq galgacaees eeaaledna faadicaoagb40 gagantdca 6agageanga paghaaggac

agcacctaca gcctcagcag caccctgacgb00 ctgagcaaag cagactacga gaaacacaaa gtctacgcct gcgaagtcac
ccatcagggdged dose of antibody.

[0205] Using the above described xenograft methods, BxPC3
cells were injected into a total of 60 mice. The mice were
divided into £ive groups (12/group) and treatment was as
follows: saline, 60mg/kg of RON8, &0mg/kg of Erbitux
(obtained from ImClone Systems, Inc.), 60mg/kg of RON8 and
60mg/kg of Erbitux ' and 60mg/kg of Erbitux and 60mg/kg of
hulgG (control IgG, obtained from Meridian Life Sciences).
The results, illustrated by FIG. 4E, confirm that RON-8
increases the antitumor effects of cetuximab in cthe
pancreatic BxPC-3 model (p value of 0.06 using one sided
repeated measures BANOVA) .

[6206] Using the above described Xenograft methods,
JIMT-1 breast cancer cellg were injected subcutaneously into
nude mice and allowed to grow to approximately 250mm’. Tumor
volume was plotted during the course of treatment with
Control (Saline), RON8 (60mg/kg, 2x/week), docetaxel, or the
combination of docetaxel+RON8. Mean +/- SEM is plotted. The
results, illustrated by FIG. 4F, confirm that RON-8 inhibits
the growth of Dbreast tumcr =xencgrafts in nude mice in the

breast JIMT-1 model.
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ctgagctcgce ccgtcacaaa gagattcaac aggggagagt gttag705 <210> 12 <211> 234 <212> PRT <213>
Homo sapiens <400> 12 Met Gly Trp Ser Cys lle He Leo Phe Leo Val Ala Thr Ala Thr Gly 5|101r5] \/Lal

[ [ [ Ala Thr Leo
His Ser Giu {go\Viabd.£8,bhr GIn Ser Pro Gly Thr Leo Ser Leo 202530 Ser Pro Gly Giu Ar ‘
Ser Cys Arg Ala Ser Gin Ser Val 354045 Ser Ser Ser Tyr Leo Ala Trp Tyr &W@ﬁ%q?%@%%ly Gin Ala
Pro 505560 Arg Leo Leo lle lyr Gly Ala Ser Ser Trp Ala Thr Gly lle Pro Asp 65707580 Arg Phe Ser Gly

Ser Gly Ser Gly Thr Asp Phe Thr Leo Thr lle Ser 859095 Arg Lao Glu Pro Glu Asp She Ala yal Tyr Tyr
Cys Gin Gin Tyr Giy CITED PUBLICATIONS
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100105110 Ser Ser Pro Leo Thr P e Gly Gly Gly Thr Lys Val Glu lle Lys Arg 115120125 Thr Val Ala
Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu Gin 130135140 Leo Lys Ser Gly Thr Ala Ser Val Val
Cys Leo Legvdsinodgmobtae Tyr 145150155160 Pro Arg Giu Ala Lys Val GigdfRrisnss¥akAgp Asn Ala
Leo Gin Ser 165170175 Gly Asn Ser GIn Giu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr
180185190 Tyr Ser Leo Ser Ser Thr Leo Thr Leo Ser Lys Ala Asp Tyr Glu Lys 195200205 His Lys Val

Tyr Ala Cys Giu Val Thr His Gin Gly Leo Ser Ser Pro 210215220 Val Thr L Eys Ser Phe Asn Arg Gly Glu
Cy5225230<< :bfgan colorectal carcinoma cel lines.
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<211> 1416 <212> DNA <213> Homo sapiens <400> 13 ataggatggt catgtatcat cctttttctg gtagcaactg
caactggagt acattcagag60 gtgcagctgg tggagtctgg gggaggottg gtccaacctg gggggtccct gagactctcc120
tgtgcagcct ciggastoaciitagtagt tatttaatga cctgggtccg ccaggctccal80 gggaragogedgeagigaat
ggccaacata aagcaagatg gaagtgagaa atactatgtg240 gactctgtga agggccgatt caccatctcc agagacaacg o
aagaactc actgaatctg300 caaatgaaca gtctgagagc cgaggacacg gctgtgtatt attgtacgag ggatggctat360

agttagg agacact g tatg gccaa ac tcatc tctcc420 tcagcetagca ccaagggceee
atoggto }:cc é‘%c tc i% c&Ctd% g%blgé Ca c %ccc(ﬁéjg é tﬂq&? ?(% 6hagg:tact
tocccgaacc gg 540 tc %aac gggclcq{ gaccageddc %gcaca tc%ac%gtcc600
tcaggactct act cc?ca c%gi %g%)g_ gcootgc&%g agcag QI%CQCCC%QQ%E fac atcb Cs %gtgaa

tcacaagccc ag aaca aag ttgag72 cc aaatctt tgacaaa tcacacatgc ccaccgtgcc
cagcacctga ac it ggg 0 ggaccg cag tcttcctctt cccoccaaaa cccaaggaca ccctcatgat ctccoggacc840
20) Gaudino G, Avantaggiato V, Follenzi A, Acampora D, Simeone
A, Comoglio PM (1995) The proto-oncogene RON is involved
in development of epithelial, bone and neuro-endocrine
tissues. Oncogene. Dec 21;11(12):2627-37.
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cctgaggtca catgegtggt ggtggacgtg agccacgaag accctgaggt caagttcaac900 tggtatgtgg acggegtgga
ggtgcataat gccaagacaa agccgcggga ggagcagtac960 aacagcacgt accgtgtggt cagegtoctc accgtectge
accaagactg gctgaatggc1020 aaggagtaca agtgcaaggt ctccaacaaa gccctcccag ccoccatcga
gaaaacddica®Blbtccaaagceca aagggceagec ccgagaacca caggtgtaca coctgecoce atcccgggagl140
gagatgacca agaaccaagt cagcctgacc tgectggtca aaggcttcta toccagcgac1200 atcgecgtgg agtgggagag
caatgggcag ccggagaaca actacaagac cacgcctccc1260 gtgetggact ccgacggcerc cttottecte tattccaage

tcaccgtgha caagageaigyi320rtdusanesgthggaiabictispteafigalee ploatoraty aggeictgeacaaccactac1380
2;gf:eigsa<r§g%q>lci$§}'l\cf0t(%t thg %%r% zgﬁgrlﬂgé{zéﬁéeﬁ 8< %ﬁﬁgg#rﬁﬁgpﬁgﬁf%%lgo\?a? His Ser
Giu Val ipukata \/@F@HSS%EJH'X] GBEGly 2o Nat GI9RA2%30RH2 having a sequence
NIKQDGSEKYYVDSVKG (SEQ ID NO: 31), a CDRH3 having a sequence
DGYSSGRHYGMDV  (SEQ ID NO: 33), a CDRLI having a sequence
RASQSVSRYLA (SEQ ID NO: 35), a CDRL2 having a sequence DASNRAT (SEQ
1D NO: 37) and a CDRL3 having a sequence QQRSNWPRT (SEQ ID NO: 39).

2. The antibody or fragment thereof of claim 1, wherein said antibody or
fragment thereof comprises a heavy chain variable region having a sequence
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYLMTWVROQAPGK GLEWVANI
KODGSEKYYVD SVKGRFTISRDNAK&SLNLQMNSLRAEDTAV YYCTRDGYS
SGRHYGMDVWGQGTTVIVSS (SEQ ID'NO: 6)

and a light chain variable region having a sequence
EIVLTQSPATLSLSPGERATLSCRASQSVSRYLAWYQQKPGQAPRLLIYDASN
RATGIPARFSGSGSGTDFTLTIS SLEPEDFAVYYCQQRSNWPRTFGQGTKVEIK
(SEQ ID NO:8).

~

3. The antibody or fragment thereof of claim 1 or 2, wherein said antibody or
fragment thereof comprises a heavy chain having a sequence
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYLMTWVRQAPGKGLEWVANI
KQDGSEKYYVDSVKGRFTISRDNAKNSLNLQMNSLRAEDTAVYYCTRDGYS
SGRHYGMDVWGQGTTVIVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVN
HKPSNTEKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP
EVICVVVDVSHEDPEVEKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK TTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 50)



Pro Gly Gly Ser Leo Arg Leo Ser Cys Ala Ala Ser Gly Phe Thr Phe 354045 Ser Ser Tyr Leo Met Thr
Trp Val Arg Gin Ala Pro Gly Lys Gly Leo 505560 Giu Trp Val Ala Asn lle Lys Gin Asp Gly Ser Glu Lys
Tyr Tyr Val 65707580 Asp Ser Val Lys Gly A Phe Thr lle Ser Arg Asp Asn Ala Lys Asn 859095 Ser
Leo ksn Leafdin MéitAbaiBantiag Asgoptadain Asp Thr Ala Val 100105110 Tyr Tyr Cys Thr Arg Asp

fllg ;)érr ?ﬁ:%@é@g@bﬁg@%; 12 Clér%%s ValGl ﬁéngc%g\@'hr Thr VaI IIe Val Sex Sex
1451_50155mmmemm%gmxwim@m{MMﬂ@@m@ﬁ@175
| RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC (SEQ ID NO: 51).

4, A pharmaceutical composition comprising the antibody or fragment thereof of
any one of claims 1-3 together with a pharmaceutically acceptable carrier, excipient

or stabilizer.

5. Use of an effective amount of the antibody or fragment thereof of any one of
claims 1-3, in a manufacture of a medicament for inhibiting angiogenesis, tumor
growth, proliferation of tumor cells, migration of tumor cells, invasion of tumor cells,

RON activation, or phosphorylation of RON, MAPK and/or Akt in & mammal,

6. Use of an effective amount of the antibody or fragment thereof of any one of

ciaims 1-3, in the manufacture of 2 medicament for treating cancer in a mammal.

7. The use of claim 6, wherein the mammal is to be administered with another
anti-cancer treatment selected from the group comsisting of an anti-angiogenesis
agent, a chemotherapeutic agent, radiation, another antibody, an anti-neoplastic agent
and a small molecule.

8. The use of claim 7, wherein said chemotherapeutic agent is docetaxel.

9. The use of claim 6, wherein said cancer is selected from the group consisting

of tumor cells originating in the colon, pancreas, lung, and breast.
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Pro Val Thr Val Ser Trp Asn Ser Gly Ala Len Thr Ser Giy Val His 180185190 Thr Phe Pro Ala Val Len
Gin Ser Ser Gly Len Tyr Ser Len Ser Ser 195200205 Val Val Thr Val Pro Ser Ser Ser Len Gly Thr .Gin
Thr Tyr lle Cys 210215220 Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Giu
225230235240 Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Fro Cys Pro Ala Pro 245250255 Gin Len
Len Gly Gly Pro 3cr Val Phe Len Phe Pro°P¥8Hs-PréIyd 260265270 Asp Thr Len Met lle Ser Arg Thr
Pro Ginga&.J?%ggg/al Val Val 275280285 Asp Val Ser His Gin Asp Pro Gin Val Lys Phe Asn Trp

A : 1a . . . . .
Tyr Val Asp 290 0 éTy Val Gin Val His Asn Ala Lys Thr Lys Pro Arg Gin Gin Gin Tyr

305310315320 wisre Sercfhe i yrArg éabVal SenVat Len ThrYak Lerckisd@In Asp
({RON) AND METHODS OF TREATMENT THEREOE
<3130> ¥Xi8618

<140>
<141>

PCT/USOB/13130
2008-11-21

<150>
<i51>

60/989, 558
2007-11-21

<160> 51

<170> PatentlIn versicn 3.%
<ZL10> 1
<211> 375
<212> DNA

<213> Homo saplens

<400> 1

caggtccagc
tectgecaagy
cctggacaaq
geacagaagt
atggagctga
gattactatyg
gtcactgtet
<z210> 2
<2il> 1
<212> P
<213>
<40C> 2

Gln Val
1

Ser Lys

Ala Ile

Giy Gly Ii=

50

T Leu

tggtgcagtc
ctictggagyg
ggcortgagty
tccagggcay
gcageotgay
gtttggggac

cctea

saplens

Val
20

Ser C

Trp Val A

Ile

bt

Pro

tgggcctgag
caccttcagc
gatgggagdy
agtcacgatt

atctgaggac

ttactactgg T

In Ser G

vs L Ala

Gln Ala

40

g

Leu Gly
55

gtgaagaagt
agcgatgcta
atcatcecta

accgoggaca

Glu Val
10

Pro

Ser
25

Gly Gly

Gly Gln

Ala Asn

ctgggtcectc
tcacctgggt
teecttggtat
aatccacgaa
atttttgtge

cetggogecy

Lys Lys

Leu
45

Tyr Ala Gln

60

r Ser

ggtgaaggte
gogacaggos

ggcasactac

Tggcacactyg

Ser

Trp Met

Lnys



325330335 p Leta Asn Gly Lys Gin Tyr Lys Cys Lys Val Ser Asn Lys Ala Len 340345350 Pro Ala Pro
lle Gin Lys Thr lle 3cr Lys Ala LysGin Pro Arg Page 11 355360365 Gin Pro Gin Val Tyr Thr Len Pro
Pro Ser Arg Giu Gin Met Thr Lys 370375380 Asn Gin Val Ser Len Thr Cys Leu. Val Lys Gly Phe Tyr
Pro Ser Asp 385390395400 lle Ala Val Gin Trp Gin Ser Asn Gly Gin Pro Gin Asn Asn Tyr Lys
405410415 Thr Thr Pro Pro Val Len Asp Ser Asp Giy Ser Phe Phe Len Tyr Ser 420425430 Lys Len

Thr ValBSp1ys &t Arg Trif G;éeG?ﬁ‘@ ﬂs‘?‘ls‘%ajl‘ﬁhé§ef FR35AH0ARS Byé %%F Val Met His Gin Ala
Len His Asn His Tyr Thr Gin Lys Ser 450455460
Met Glu Leu Ser Ser Leu ARrg Ser Glu Asp Thr Ala Val Tyr Phe Cys
g5 90 85
Ala Arg Val Ala Asp Tyr Tyr Gly Leu Gly Thr Tyr Tyr Trp Tyr Phe
100 105 110
Asp Leu Trp Gly Arg Gly Thr Leu Val Thr Val Ser Ser
115 120 125
<210> 3
<Z11>» 324
<212> DNA
<213> Homo sapiens
<400> 3
gaaattgtgt tgacgcaghc tccaggcacc ctgteotttgt ctccagggga aagagceoacco 50
ctoctectgea gggecagtca gagtgttage ageagetact tagectggta ccageadaaa 120
coctggocagg ctoccagget cotcatetat ggtgoatceca getggygccac tggcatccoca 180
gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcayg cagactggag 240
cctgaagatt ttgoagtgta ttactgtcecag caatatggta gotcaccoctot cactttogge 300
ggagggacca aggtggagat caaa 324
<Z210> 4
<211> 108
<21Z>» PRT
<213> Homoc sapilens
<400> 4
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 1 15
Glu Arg ARla Thr Leu Ser Cys Brg Rla 3er Gln Ser Val Ser 3er Ser
20 25 30
Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45
Ile Tyr Gly Ala Ser Ser Trp Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Thr Rsp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Page 2



Len Ser Len Ser Pro Giy Lys 465470 <210> 15 <211> 702 <212> DNA <213> Homo sapiens <400>
15 atgggatagt catgtatcat cctttttctg gtagcaactg caactggagt acattcagaa60 attgtgttga cacagtotcc
agccaccctg totttgtctc caggggaaag agccaccctc120 tcctgcaggg ccagtcagag tgttagcaga tacttagect
ggtaccaaca gaaacctggcl80 caggctccca ggctcctcat ctatgatgca tccaacaggg ccactggcat cccagccagg240
ttoagtggoa gtgggtctgg gacagacttc actctcacca tcagcagcct agagcctgaa300 gattttgcag tttattactg
tcagcagett &é&aﬁ%?gﬁ&%t@?@a‘@dtt E@&%ﬁé@sgg)“aééaaﬁ&gﬁ%aﬁ% $¢g dactgtgget geaccatctg
tcttcatctt cccgecatct420 gatgagcagt tgaaatctgg aactgcectct gttgtgtgec tgctgaataa ottctatocc480
agagaggcca aagtacagtg gaaggtggat aacgcoctcc aatcgggtaa ctcccaggag540 agtgtcacag agcaggacag
caagaacagcacctacagag tcagcageathectgacyetg@ln agjeadagcag actacgagaa acacaaagtc tacgcctgceg
aagtcaccca tcagggectd@60 agctcgecog tcacadagag cttcaacagg ggagagtgtt ag702 <210> 16 <211>
233 <212> PRT <213> Homo sapiens <400> 16

<210> b
<211> 366
<212> DNA
<213> Homo sapiens
<400> &
gagagtgecage tggtggagtc tgggggagygce ttggtccaac ctggggogtc cctgagactco 60
tcectgtgcag ccictggatt cacctttagt agtitatttaa tgacctgggt ccgccagget 120
ccagggaaag gactggagte ggtgygccaac atasagcesag atyggaagtgs gaaatactat 180
gtggactohtg tgaagggecocg attcaccatc tccagagaca acgccaagaa cheactgaat 240
ctgcaaatga acagictgag agoocgaggac acggetgtgt attattgrtac gagggatgge 300
tatagttegyg ggagacacta cggtatggac gtoctggggcee aagggacoac ggtcategtce 360
toctca 366
<210> &
<23i1>» 122
<21Z2> PRT
<Z13> Homo saplens
<400> 6
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Giln Pro Gly Gly
3 5 10 15
Ser Leu Arg Leu Ser Cys Ala ARla Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Leu Met Thr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Lla Asn Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
30 5 &
Lys Gly Rrg Phe Thr Ile Ser Arg Asp &Asn Ala Lys Asn Ser Leu Asn
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Gilu Asp Thr Ala Val Tyr Tyr Cys
85 g0 95
Thr Arg Asp Gly Tyr Ser Ser Gly Arg His Tyr Gly Met Asp Val Trp
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Met Gly Trp Ser Cys lle lle Len Phe Len Val Ala Thr Ala Thr 51015 Val His Ser Gin lle Val Len Thr Gin
Ser Pro Ala Thr Len Ser Len 202530 Ser Pro Gly Gin Arg Ala Thr Len Ser Cys Arg Ala Ser Gin Ser Val
4045 Ser Arg Tyr Len Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg 505560 Len Len Tie Tyr Asp
Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg 65707580 Phe Ser Giy Ser Gly Ser Gly Thr Asp Phe Thr
Leu Thr lle Ser Ser 839095 Len Gin Pro GintAsp Phe Ala Val Tyr Tyr©Cys Gin Gin Arg Ser Asn
100105110 Trp Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys Arg Thr 115120125 Val Ala Ala
Pro SerG\{gl Phe lle ?QgrPE%rPr\pase;l%sgagllé eCjarinslégn 130135140 Lys Ser Gly Thr Ala Ser Val Val Cys

Leu Len Asn Asn, Ei’ne Tyr Pro 120

<210> 7

<Z11>» 321

<Z12» DNA

<Z13> Homo saplens

<400> 7

gaaaltltglgt tgacacagtc tccagocacce ctgtotttagt ctecagggga aagagooaco 60
ctctectgea gggocagtca gagtgtitage agatacttag cctggtacca acagasacot 120
ggcragycoto ccaggotcoct catctatgat geatccaaca gggocactgg catoccagec 180
aggttcagtg geagtgggte tgggacagac ttcactctca ccatcageag cctagagocot 240
gaagattttg cagtttatta ctgtcageay cgtagcaact ggoctoggac gttoggeocas 300
gggaccaagyg tggasatcaa a 325

<210> §

<21il> 107

<212> PRT

<Z13> Homo sapiens

<40C> 8
Glu Tie Val Leu Thr Gln Pro Ala Thr Leu Ser Leu ZSer Pro Gly
i3 5 10 15

tn
o
=

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Arg Tyr

Gln Gln Lys

3

Leu Ala

i)
F3
b
a
o
F
O
(]
h
R
9]
’_I
3
.
i
ey
Al
O
i
]
8]
I
{O
=

1 Leu Ile

(€8]
162 I 1
=N
=R
i
5]

93]
®
H

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe
50 5 50

Giy

- Ser Gly Ser Gly Thr ARsp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro

'3
1}

Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gln Arg Ser Asn Tr
o

o]
Ot

¥

)
[Se}

[S2

Thr Phe Gly Gin Ely Thry Lys Val Glu Ile Lys
140 105
<210> &



145150155160 Are Gin Ala Lys Val Gin Trp Lys Val Asp Asn Ala Len Gin Ser Gly 165170175 Asn Ser
Gin Gin Ser Val Thr Gin Gin Asp Ser Lys Asp Ser Thr Tyr 180185190 Ser Len Ser Ser Thr Len Thr
Leu Ser Lys Ala Asp Tyr Gin Lys His 195200205 Lys Val Tyr Ala Cys Gin Val Thr His Gin Gly Len Ser
Ser Pro Val 210215220 Thr Lys Ser Phe Asr Arg Sly Giu Cys 225230 <210> 17 <211> 10 <212> PRT
<213> Hémie sapiens <400> 17 Sly Sly Thr Phe Ser Ser Asp Ala lle Thr 1510 <210> 18 <211> 30
<212> DR 22798> Homo sapiens <400> 18 ggaagcacct tcagcagcaa tgccatcacc30

<213> Homo sapiens

<400> 9

atgggatygt catgtatcat cctttttotg gtagcaacty caactggagt acattcacag 60
gtccagoetgy tycagtctgg goctgagotq asagaaghctg ggtcoctegg:n gaaggtctce 120
tgcaaggett ctggaggeac cttcagcage gatgcotatca cotgggtgog acaggcccct 180
ggacaagggc ttgagtggat gggagggatc atccctatcee ttggtatgge aaactacgca 240
cagaagttcc agggeagagt cacgattacce goggacasat ccacgaacac agccectacatg 300
gagctgagca gectgagate tgaggacacg gocgtgtat: tttgtgogag agtggecegat 360
tactatggtt tggggactts ctactggtac ttogatotct ggggoogtgy caccotgghte 420
actgtctcct.cagctagcac faagggccca teggtottee ceococtggcace ctoctocaag £80
ageaccetety gggyvacage ggocciggge tgoctggtca aggactacti ccococgaaccg 540
gtgacggtgt cgtggaactc aggcgecctg accagogucy tgcacacctht cocggotgic 600
ctacagtect caggacteta ctcoococtoage agogtggtga cegtgocctc cagcagotty 660
ggcacccaga cctacatctg czacgtgaat cacaagccca geaacaccaa ggtggacaag 720
agagttgage ccaaatcttg tgacaaasact cacacatgec cacegtgoco agcacctgaa 780
ctocctgggay gacegteagt cttoeteotfe cooccaaaac cosaggacac cotcatgato 840
tcoeggacee cigaggteac atgegtggtg gtggacgtya gecacgaaga cootgaggoc 900
aagtrtcaact gytatygtgga cggegtbagag gtgcataatyg ccaagaceaa goocgegggag 860
gagcagtaca acagcacgta cogtotggtc ageogtoctca cogtcctgea ccaagactgg 1020
ctgaatgyca aggagtacaa ghgcaaggtc tccaacaaag Coctcoccago coccatcogay 1080
aazaccatcl ccaaagecaa agggcagoce cgagaaccac aggtgtacac cotgoccococa 1140
tcoeggygagy agatgacoaa gaaccaagtc agcectgacet gectggtcaa aggottotat 1200
Cccagogaca toygccgtgga gtgggagage aatgggoage cggageacaz ctacaagaceo 126G
acgccteeeyg tgctggacto cgacggotee thtettoctot attcooaagot caccgtggac 1320
aagageagyt gygragcaggg gaacgtotto tcatgoteocy tgetgeatga ggchotgoac 1380
aaccactaca cgeagaagag cctctccocetg totoogggoa aatga 1425
<210> 10

<21i> 474

<212> ERT

<213> Homo sapiens

<400> 10

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Rla Thr Ala Thr Gly

Page 5



<210> 19 <211> 17 <212> PRT <213> Homo sapiens <400> 19 Sly lle lle Pro lle Leu Sly Met Ala Asn
Tyr Ala Gin Lys Phe GIn 51015 Sly <210> 20 <211> 51 <212> DNA <213> Homo sapiens <400> 20
gggatcatcc cta c ttgg tatggcaaac tacgcaoaga agttacaggg51l <210> 21 <211> 16 <212> PRT <213>
Hcmc sapiens <400> 21 Val Ala Asp Tyr Tyr Sly Lela Sly Thr Tyr Tyr Trp Tyr Phe Asp Lee 151015
<210> 22 <211> 48 <212= DNA <213> Homo sapiens <400> 22 gtggcecgatt actatggttt ggggacttac
tactggtact tcgatctc48 <210> 23 <211> 12 <212> PRT <213> Homo sapiens <400> 23

Val Eis Ser Gln Val Gln Leu Val Gln Ser Gly Pro Glu Val Lys Lys
20 25 30

Ser Gly Ser Ser Val Lys Val Ser Cys Lys Alas Ser Gly Gly Thr Phe
35 40 45

Ser Ser Asp Ala Ile Thr

e

rp Val Arg Gin Ala Pro Gly Glnn Gly Leu
5 60

Glu Trp Met Gly Gly Ile Ile Pro Ile Leu Gly Met Ala Asn Tyr Ala
65 70 75 g0

Gin Lys Phe Gln Gly Arg Val Thr Iie Thr Ala Asp Lys Ser Thr Asn
g5 90 95

Thr Ala Tyr Met Glu Leun Ser Ser Leu Arg Ser Glu Asp Thr Alz Val
100 105 110

-Tyr Phe Cys Ala Arg Val Ala Asp Tyr Leu Gly Thr
115 120 125

+3
b
]
73]
—
v
3
b
=

Tyr

Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Leu Val Thr Val Ser Ser

130 135 140
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
14% 150 155 160
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
165 170 175

Pne Fro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
180 185 180

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
185 200 205

H

Leu Ber Ser Val Val Thr Val Pro Ser Ser Ser Leu Glv Thr Gln Thr
210 215 220

Tyvr Ile Cys Asn Val Asn His Ser Asn Tnr Lys Val Asp Lys
225 230 235 240

|
B
3]
g
=
e

Arg Val Giu Pro Lvs Ser Cys Asp Lys Thr Eis Thr Cys Pro Pro Cys
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Arg Ala Ser GIn Ser Val Ser Ser Ser Tyr Leta Ala 1510 <210> 24 <211> 36 <212> DNA <213> Homo
sapiens <400> 24 agggccagtc agagtgttag cagcagotac ttagcc36 <210> 25 <211> 7 <212> PRT <213>
Homo sapiens <400> 25 Gly Ala Ser Ser Trp Ala Thr <210> 26 <211> 21 <212> DNA <213> Homo
sapiens <400> 26 ggtgcatcca gctgggcecac t21 <210> 27 <211> 9 <212> PRT <213> Homo sapiens
<400> 27

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
260 265 270

w2
[ty
L]

Lys Pro Lys Asp Thr Leu Met Ile Arg Thr Pro Glu Val Thr Cys
275 ‘ 280 285

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
2580 295 300

=
)
=
<
e
FJ

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
305 310 315 320

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
325 3230 335

His Gln Asp Trp : vs Cys Lys Val
340 345 350

t‘&
45
o
e
n
o}
[
—
et
t—l
)
Leid
[
ju
£
3
et
31
ti
>
o

Asn

[92]
B
H

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
355 360 365

Glr Pro Arg Giu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
370 3758 380

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
385 390 385 440

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn

QY

iy Gln Pro Glu Asn
41

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser A&sp Gly Ser Phe Phe
420 425 £30

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
435 440 445

[
0}
H

Val Phe Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
450 455 460

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 4790

<210> 11

<211> 705

<21Z> DNA
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Gin Gin Tyr Gly Ser Ser Pro Len Thr 15 <210> 28 <211> 27 <212> DNA <213> Homo sapiens <400>
28 cagcaatatg gtagctcacc tctcact27 <210> 29 <211> 10 <212> PAT <213> Homo sapiens <400> 29
Gly Phe Thr Phe Ser Ser Tyr Leu Met Thr 1510 <210> 30 <211> 30 <212> DNA <213> Homo sapiens
<400> 30 ggattcacct ttagtagtta tttaatgacc30 <210> 31 <211> 17 <212> PRT <213> Homo sapiens
<400> 3E¥Bsn Herbys@Glensp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val Lys 151015 <210> 32 <211>
51 <212> DNA <213> Homo sapiens <400> 32 aacataaagc aagatggaag tgagaaatas tatgtggact

ctgtgaagggg%%i ggt

catgtatcat cctttttctg gtagcaactg caactggagt acattcagaa 60
attgtgttga cgcagtctcocc aggeacccetyg tetttgtoete caggggaaag agecaccectc 120
tectgeaggy ccaghtcagag tgtlageage agectacttag cctggtacca gcagaaacct 180
ggccaggctc ccaggctoct catctatggt gcatccaget gggccactgg catcccagac 240
aggttcagtg gecagtgggtc taggacagac ttcactctca ccatcagecag actggagect 300
gaagattitog cagtgtatta ctgtcagcaa tatggtagcet cacctcectcac tittcggeggsa 360
gggaccaagyg tggagatcaa acgaactgtg gcetgcaccat ctgtetitcat ctitccocgoca 420
tctgatgage agttgaaatc tggaactgcce tcoctgttgtgt gectgctgaa taacttctat 4380
cccagagagg ccaaagtaca gtggaaggtg gataacgecce tecaateggg taacteccag 540
gagagtghtca cagagcagga cagcaaggac agcacctaca goctcagcag caccctgacg 600
ctgagcaaag cagactacga gasacacaaa gtctacgcct gcgaagtcac ccatcagggce 660
ctgagetege ccecghtcacaas gageottcaac aggggagagt gttag 705
<210> 12
<211> 234
<212> PRT
<213> Homo saplens
<400> 12
Met Gly Trp Ser Cys Ile Ile Leuw Phe Leu Val Ala Thr Ala Thr Gly
1 5 10
Val His Ser Glu Ile Val Leu Thr Gln Ser Pro Glv Thr Leu Ser Leu

20 25 30
Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg BRlz Ser Gln Ser Val
35 40 45
Ser Ser Ser Tyr Leu ARla Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
50 55 60
Zrg Leu Leu Ile Tyr Gly RAla 3er Ser Trp Ala Thr Gly Ile Pro Asp
65 70 75 g0
Brg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
g5 90 92
Arg Leu Glu Pro Glu Asp Phe Rla Val Tyr Tyr Cys Gln Gln Tyr Gly
100 1G5 10



<210> 33 <211> 13 <212> PAT <213> Homo sapiens <400> 33 Asp Gly Tyr Ser Ser Gly Arg His Tyr
Gly Met Asp Val 1510 <210> 74 <211> 39 <212> DNA <213> Homo sapiens <400> 34 gatggctata
gttcggggag acactacgg., atggacgtc'40 <210> 35 <211> 11 <212> PRT <213> Homo sapiens <400> 35
Arg Ala Per Gin Ser Val Ser Arg Tyr Leo Ala 1510 <210> 36 <211> 33 <212> DNA <213> Homo

sapiens <400> 36 agggccagtc agagtgt g cagatactta gee33 <210> 37 <211> 7 <212> PRT <213>
I40nu35§fﬁeﬁ§f Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg

115 120 125
Thr Val Als Ala Pro Ser Val Phe Ile Phe Pro Pro Ser RAsp Glu Gln
130 135 140
Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
145 150 155 160
Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn ZAla Leu GLln Ser
165 170 175
Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
180 185 190
Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Bla Rsp Tyr Glu Lys
195 200 205
His Lys Val Tyr Ala Cys Glu Val Thr His Gln &ly Leu Ssr Ser Pro
2190 215 220
ai Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230
<210> 13
<211l> 1416
<Z1Z2> DNA
<213> Homo saplens
<400> 13
atgggatggt catgtatceat cectittictg gtageaacty caactggagt acattcagag o0
gtgcagcetgy tggagtotgg gggaggettg giccaaccty gggggtooct gagactotce 120
tgtgecageot ctggattcac ctttagtagt tatitaatgs cotggghtcog ccaggcoicca 180
gggaaagggc tggagtgggt ggccaacata aagcaagatg gaagitgagaa atactatgtg 240
gactctgltga agggcocogatt caccatotco agagacsaacy ccaagasactce actgaatcty 300
caaatgaaca gtctygagage cgaggacacg getgtgtati attgtacgag ggatggotat 360
agticgggga gacactacgg tatggacgtc tggggccaag ggaccacggt categtotec 520
tcagotagca ccaagggece atcggtcettc ccococtggeac octectocaa gagoaccteot 480
gggggcacag cggcecotggg ctgeotggtc aaggactact tcccoccgaacs ggtgacggtg 54¢
tegtggaact caggogooct gaccagogge gtgcacacct tococeggotgt cctacagteoc 600
tcaggactct actcocctoag cagogtggtyg accgtgeooct ccagoagett gggcacccag 660
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<400> 37 Asp Ala Ser Asn Arg Ala Thr 15 <210> 38 <211> 21 <212> DNA <213> Homo sapiens
<400> 38 gatgcatcca acag ccac t <210> 39 <211> 9 <212> PRT <213> Homo sapiens <400> 39 Gin
Gin Arg Ser Asn Trp Pro Arg Thr 15 <210> 40 <211> 27 <212> DNA <213> Homo sapiens <400> 40
cagcagcgta gcaactggcc taggacg27 <210> 41 <211> 5 <212> PRT

acctacatct gcaacgtgaa tcacaagccoe agcaacacca aggtggacaa gagagttgag 720
cccaaatett gtgacaaaac tcacacatge ccacogtgeo cagcacctgs actectgggg 780
ggaccgtcag tcttcococtett cooccccaaaa cccaaggaca ccctcatgat cicccggacc 840
cctgaggtea catgegtyggt ggtggacgtg agocacgaag accotgaggt caagttcaac 300
tggtatgtgy acggegtgyga ggtgoataat gocaagacaa agoogoggga ggagcaghac 960
aacagcacgt accgtgtggt cagegtectc accgtoetge accaagactg getgaatgge 1020
aaggagtaca agtgcaaggt ctccaacaaa gocctcoocag ccoccatcga gazaaccatc 1480
tececaaagoca aaggygeagoc ccgagaacca caggtgtaca ccotgeccoo atccogagag 1140
gagatgacca agaaccaagt cagectgacce tgectggtcea aaggcottcota toccagegac 1200
atcgecgtgg agtgggagag caatgggcag coggagaaca actacaagac cacgocicoc 1260
gtgctggact ccgacggetc cttettocte tattcocaage tcaccgtgga caagagoagg 1320
tggragcagy ggsacgbott ctcatgctcee gtgatgoatg aggototgoa caaccactac 1380
acgcagaaga goctcoteoct gtotoogygge asatga 1416
<210> 14
<21ix 471
<Z12> PRT
<213> Homo saplsns
<40GC> 14
Met Gly Trp Ser Cys Ile Tle Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15
Val His Ser Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gln
20 25 30
fro Giy Gly Ser Leu Arg Leu Ser Cys Rla Ala Ser Gly Phe Thr Phe
35 4G s
Ser Ser Tyr Leu Met Thr Trp Val Arg Gln Als Pro Gly Lys Gly Leu
50 35 60
Glu Trp Val Rla Asn Ile Lys Gln Asp Gly Ser CGilu Lys Tyr Tyr Val
65 70 75 80
Asp Ser Val Lys Gly Arg Phe Thr Tle Ser Arg Asp Asn Ala Lys Asn
85 30 g5
Ser Leu Asn Leu Gln Met Asn Ser Leu Arg Ale Glu Asp Thr Ala val
100 105 116



<213> Homo sapiens <400> 41 Ser Tyr Ala lle Ser a5 <210> 42 <211> 17 <212> PAT <213> Homo
sapiens <400> 42 Gly lle lle Pro lle Abe Gly Thr Ala Asn Tyr Ala Gin Lys Phe Gin 151015 Gly <210>
43 <211> 21 <212> PAT <213> Homo sapiens <400> 43 Ala ProLen Arg Phe Len Gin Trp Ser Thr Gin
Asp His Tyr Tyr Ty 1510 Tyr Tyr Met Asp Val 20 <210> 44 <211> 11 <212> PAT <213> Homo sapiens

<400> 44 GityGlyAsp:SerterrArgSer Ty Byr Ada:Ser 1540;<R10>4b cly Met
11 120 125

Asp Val Trp Gly Gln Gly Thr Thr Val Ile Val Ser Ser Ala Ser Thr
13¢C 135 140

ife)

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
145 150 155 160

Gly Gly Thr Ala Alas Lsu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
165 170 175

Pro Val Thr Val Ser Trp BRsn Ser Gl

iy Ala Leu Thr Ser Gly Val His
180 185

180

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser
195 200 205 '

Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys
21¢ 215 220

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu
225 230 235 240

Pro Lys Ser Cys hsp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
245 250 2585

Glu Leu Leu Gly Gly Pro Ber Val Phe Leu Phe Pro Pro Lys Pro Lys
0 265 270

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val

Asp Val Ser His Glu Asp Pre Glu Val Lys Phe Asn Trp Tyr Val Asp
290 295 300

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
305 310 315 320

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp

325 330 335
Trp Leu Asn Gly Lys Giu Tyr Lvs Cys Lys Val Ser Asn Lys Ala Leu
340 345 350
Pro Ale Pro Ile Giu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg



<211> 7 <212> PAT <213> Homo sapiens <400> 45 Gly Lys Asn Asn Arg Pro Ser 15 <210> 46 <211>
11 <212> ART <213> Homo saniens <400> 46 Asn Ser Arg Asp Asn Ser Asp Asn Arg Len lle 1510
<210> 47 <211> 11 <212> PRT <213> Homo sapiens <400> 47 Gin Gly Asp Ser Leu Arg Ser Tyr Tyr
Ala Thr 110 <210> 48 <211> 7 <212> PRT <213> Homo sapiens

355 360 365
Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Gliu Glu Met Thr Lys
370 375 380
Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
385 3580 285 400
Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
405 410 415
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
420 425 430
Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser
435 440 445
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
450 455 460
Leu Ser Leu 3er Pro Gly Lys
465 470
<210> 15
<21i» 702
<Z12> DNA
<Z13>» Homo sapiens
<40C> 15
atgggatggt catgtatcat cctttttetyg gtagcaactg caactggagt acattcagaa 60
attgtgttyga cacagtctce agecaccctg tetittgtelco caggygasag agocaccctc 120
tcetgeaggy ccagteagag tgttageaga tacttagect ggtaccaaca gaaacctgge 180
caggctocococa ggotcectcat ctatgatgca tocaacaggyg ccecactggeat cocagooagg 240
ttcagtyggea gtgggtoetgg gacagacttc actctcacca tcagcagoct agagootgaa 300
gatttitgecag titattactg teagoagegt ageaactgge ctoggacgtt cggecaaggg 360
accaaggtygy saatcaaacg aactgtgget goaccatcotg tettceateott ccocgecatcet 420
gatgagcagt tgaaatcotgg aactgectct gitgtgtgcce tgcoctgaataa cttcotatoce 480
agagaggcca aagtacagtg gaaggtggat aacgoectoo aatogggtaa ctcccaggag 540
agtgtcacag agcaggacayg caaggacage acctacagoco tcagoageac cotgacgetg 600
agcaaageag actacgagaa acacaaaghtc tacgcctgeg aagtcaccca tcagggochty £60
agctegooeg tcacaaagag cttcaacagg ggagagigtt ag 702
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<400> 48 Gly Glu Asn Lys Arg Pro Ser 15 <210> 49 <211> 11 <212> PRI <213> Homo sale-lens
<400> 49 Lys Ser Arg Asp Gly Ser Giy Gin His Leu Val 510 <210> 50 <211> 452 <212> PRT <213>
Homo sapiens <400> 50 Giu Val Gin Leu Val Glu Ser Gly Gly Gly Len Val Gin Pro Gly Giy 51015 Ser
Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser 202530 Leu Met Thr Trp Val Arg Gin Ala
Pro Gly Lys Gly Thu Giu Trp Val 354045 Ala Asn lle Lys alh Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser
Val 5055600=ys &ly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys Asn Ser Len Asn 65707580

<21ix» 233
<212> PRT
<Z13> Homo saplens

<400> 16

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

Val His S8er Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu
20 25 30

Ser Pro Gly Glu Arg Al

Al

Thr lLeu Ser Cys Arg Ala Ser Gin 3Ser Val

Ser Brg Tvyr Leu Ala

3
H
el

Gln Ala

av)
]
O

Arg

&
[
(SRR |
Sale
8]
]
fet
jud
G
}.—J
=
t"‘l
S
w
1%
i
9]
o
]

Leu Leu Ile Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg
€5 70 75 g0

Phe Ser Gly Ser Gly Ser Giy Thr Asp Phe Thr Leu Thr Ile Ser Ser
B5 50 95

Tyr Cys Gin Gln Ar

92}
(D
[

Leu Giu Pro Glu Asp Phe Alz Val Ty Asn
: i0

Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr
120 125

=4

Fy

ie}
)

£y

8]
[
=
U1
e
g

H

1]
jnz

{3

Val ARla Ala Pro Ser Val Phe Tle Phe Pro Pro Ser Asp Glu Gin Leu
130 135 140

Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro
45 150 155 160

Arg Glu Ala Lys Val Gln Lys Val Asp Asn Ala Leu Gln 3er Gly
165 170 175

3
H
ke

Bsn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Rsp Ser Thr Tyr
186G 185 180

Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His

195 200 205

Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val
210 21%t 220
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Leu Gin Met Asn Ser Leu Arg Ala Gin Asp Thr Ala Val Tyr Tyr Cys 859095 Thr Arg Asp Gly Tyr Ser
Ser Gly Arg His Tyr Gly Met Asp Val Trp 100105110 Gly Gin Gly Thr Thr Val lle Val Ser Ser Ala Ser
Thr Lys Gly Pro 115120125 Ser Val Phe Pro Len Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
130135140 Ala Ala Len Gly Cys Len Val Lys Asp Tyr Phe Pro Gin Pro Val Thr 145150155160 Val Ser
Trp Asn Ser Gly Ala Len Thr Ser Gly Val His Thr Phe Pro 165170175 Ala Val Len Gin Ser Ser Gly Len
Tyr Her Len Ser Ser Val Val Thr 180185190 Val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn
Val Asn?gS%@Z%%{ I—ﬁgﬁ_@?“P@ége‘?lﬂsﬁithWs Val Asp Lys Arg Val Gin Pro Lys Ser 210215220

<210> 17

<2il> 10

<212> PRT

<213> Homo saplens

<4G0> 17
Gly Gly Thr Phe Ser Ser Asp Ala Ile Thr
1 5 10

<21C> 18

<211> 30

<Z212> DNA

<Z213> Homo saplens

<400> 18
ggaggcacct tecageagega tgotatcacc 30

<210> 19

<211» 17

<212> PRT

<213> Homo sapiens

<400> 19
Gly Ile TIle Pro Ile Leu Gly Met Ala Asn Tyr Ala Gin Lys Phe
1 5 10 15

'G)
In

Gly

<210> 20

<21il> 51

<21Z> DNA

<213> Homo sapiens

<400> 20
gggatcatcee ctatccttgg tatggcaaac tacgcacags agttccaggg © 51

<210> 21

<Z11>» 16

<212> PRT

<213> Homc saplens

<400> 21
Val &las Asp Tyr Tyr Gly Leu Gly Thr Ty
1 5 1

+
3
e
[
+3
i
3
-3
v
F
g

Y he Asp Leu
i0 15

<210> 22
<Z1li» 48
<Z1Z2> DNA
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Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Gin Len Len 225230235240 Gly Gly Pro Ser
Val Phe Len Phe Pro Pro Lys Pro Lys Asp Thr Len 245250255 Met lle Ser Arg Thr Pro Gin Val Thr
Cys Val Val Val Asp Val Ser 260265270 His Gin Asp Pro Gin Val Lys Phe Asn Trp Tyr Val Asp Gly Val
Gin 275280285 Val His Asn Ala Lys Thr Lys Pro Arg Gin Gin Gin Tyr Asn Ser Thr 290295300 Tyr Arg
Val Val SersValden Fhri¥akLen His Gin Asp Trp Len Asn 305310315320 Gly Lys Glu Tyr Lys Cys
Lys Val Ser Asn Lys Ala Len Pro Ala Pro 325330335 lle Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro

Arg GIuP Cfr‘F340345%50 Val Txr Thr Leu Pro Pro Ser Arg Gin Glu Met Thr Lys Asn Gln Val
355360365 o oo ggactiac tactggract togatote

<210> 23

<21i» 12

<212>»> DPRT
<213> Homo sapiens

<400> 23
Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala
1 5 10

<210> 24

<211> 3¢

<212> DNA

<Z13> Homo sapiens

<400> 24
agggccagtc agagtgitag cagcagetac ttageco 3¢

<210> 25

<211> 7

<212» PRT

<213> Homo sapiens

<400> 258
Gly Ala Ser Ser Trp Ala Thr

=

L -

<210> 26

<211> 21

<Z1Z> DNA

<213> Homo sapiens

<400> 26
ggtgcatcca gotoggooac t 21

<210> 27

<211> 9

<21Z> PRT

<213> Homo saplens

<L00= 27
Gln Gln Tyr Gly Ser Ser Pro Leu Thr
1 5

<210> 28

<211» 27

<Z212> DNA

<213> Homo sapiens

<400> 28
cagcaatatyg gtagotcacce totcact 27



5cr Len Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val 370375380 Gin Trp Glu Ser Asn Gly
Gin Pro Gin Asn Asn Tyr Lys Thr Thr Pro 385390395400 Pro Val Leu Asp Ser Asp Gly Ser Phe ?he
Leu Tyr Ser Lys Len Thr 405410415 Val Asp Lys Ser Arg Tra Gin Gin Giy Asn Val Phe Ser Cys Ser
Val 420425430 Met His Giu Ala Len His Asn His Tyr Thr Gin Lys Ser Len Ser Len 435440445 Ser Pro
Gly 450 <210> 51. <211> 214 <212> PAT <213> Homo sapiens <400> 51 Gin lle Val Len Thr Gin Ser
Pro Ala Thr Len Ser Len Ser Pro Gly 51015 Gin Arg Ala Thr Len Ser Cys Arg Ala Ser Gin Ser Val Ser

Arg Tyr %21@3(?3_% Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Len Len lle

<212> PRT
<213> Homo saplens

<400> 29

Gly Phe Thr Phe Ser Ser Tyr Lesu Met Thr
1 5 10
<z210> 30

<Z11i» 30

<Z12> DNA

<213> Homo sapiens

<4Q0> 30
ggattcacet tTtagtagtta tttaatgacc 30

<218> 3
<211> 1

<212Z> PBRT
<213> Homo sapiens

<400> 31
Asn Tle Lys Gln Asp Giy Ser Glu Lys Tyr Tyr Val Asp Ser Val Lys
1 5 : 10 13

<219> 32

<Z2Li» 51

<212> DNA

<213> Homo saplens

<400> 32
aacataaage aagatggaag tgagaaatac tatgtggact ctgtgsaggg 51

0

<210> 33

<211> 13

<212> PRT

<213> Homo sapiens

<400> 33
Asp Gly Tyr Ser Ber Gly Arg His Tyr Gly Met Asp Val
] 10

{n

3
-

<210> 34

<21l> 39

<212Z> DNA

<213> Homo sapiens

<400> 34
gatggctata gitltoggggag acactacgygt atggacgte

[F8]
[t}
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354045 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly 505560 Ser Gly Ser GlyAsp
Phe Thr Len Thr lle Ser Ser Len Giu Pro 65707580 Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Arg Ser
Asn Trp Pro Aro 859095 Thr Phe Giy Gin Giy Thr Lys Val Giu lle Lys Arg Thr Val Ala Ala 100105110
Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu Gin Leo Lys Ser Gly 115120125 Thr Ala Ser Val Val Cys
Leo Leo Asn Asn Phe Tyr Pro Arg Glu Ala 130135140 Lys Val Gin Trp Lys Val Asp Asn Ala Leo Gin
Ser Gly Asn Ser GIn 145150155160 Giu Ser Val Thr Glu Gin Asp 3cr Lys Asp Ser Thr Tyr Ser Leo Ser
165170;2’$§§eﬁrhr Leo Thr Leo Ser Lys Ala Asp Tyr Giu Lys His Lys Val Tyr

<Z212> PRT
<213> Homo sapiens

<400> 35

Arg Ala Ser Gln Ser Val Ser hrg Tyr Leu Ala
L 5 10
<210> 36

<211> 33

<212> DNA

<213> Homo saplens

<400> 2%
agggeccagtce agagtgttag cagatactta geco 33

<210> 37

<21l> 7

<ZLZ2> PRT

<Z13> Homo sapiens

<400> 37
Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 38

<Z1l> 21

<212> DNR

<213> Homo sapilens

<400> 38
gatgcatcca acagggcoccac t 21

<210> 39

<2i1lr 9

<212> PRT

<213> Homo sapiens

<400> 38
Gin Gln Arg Ser Asn Trp Pro Arg Thr
1 5

<210> 40

<21d» 27

<21Z2> DNA

<213>» Homo sapiens

<400> 40
cagcagcgta gcaactggee tcggacy 27

<210> 4%
<21li> o
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180185190 Ala Cys Giu Val Thr His Gin Gly Leo Ser Ser Pro Val TSr Lys Ser 195200205 Phe Asn Arg

Gly Glu Cys 210

<212> PRT
<213> Homo sapiens

<400> 41
Ser Tyr Alsz Ile Ser
1 5

<210> 42

<211> 17

<212> PRT

<213> Homo sapiens

<400> 42

-

i 2 10

<210> 43

<2ii» 21

<212> PRT

<213> Homo sapiens

Ala Pro Leu Arg Phe Leu Glu Trp Ser Thr Gln Asp His
F P

Tyr Tyr Met Asp Val
20

<Z10> 44

<z11> 11

<212> BRT

<213> Homo saplens

<400> 44
Gln Gly Asp Ser Leu Arg Ser Tyr Tyr Ala
1 5 10

(98]

<210> 45

<21ix 7

<212> PRT

<213> Homo sapiens

<400> 45

Gly Lys Asn Asn Arg Pro Ser
1 5

<210> 46

<211> 11

<21l2> PRT
<213> Homo saplens

Pags 18

Giy Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr

s

Lys

Tyr

Phe Gln
15



<400> 46
Asn Ser Arg Asp Asn Ser Asp Asn Arg Leu Ile

1

<210> 47

<211> 1

1

<21Z> PRT
<Z13> Homo saplens

<400> 47
Gln Gly Asp Ser Leu Arg Ser Tyr Tyr Ala Thr

1

<210> 4
<211i> 7
<Z212> P

8

RT

5

g
S

<213> Homo sapiens

<4Q0> 4

8

Gly Glu Asn Lys Brg Pro Ser

1

<210> 4
<z1l>» 1
<212> P

9
1
RT

5

<Z13> Homo sapilens

<400> 4

9

10

10

Lys Ber Arg Asp Gly Ser Gly Gln His Leu Val

1

<210>»
<z21l>
<21z
<213>

<400>

Glu val

-

Ser Leu

Leu Met

Ala hsn
50

Lys Gly
65

50
452
PRT
Homo
50

Gln

Thr
35

Ile

Arg

5

-

saplens

Leu

Leu
20

Phe

Val
5

Glu Ser

Ser Cys Alsa

Val

Arg Gin

Ala
40

Ser

Arg

10

Gly &1y Leu
10

Glu Lys Tyr T

Esp Asn Ala

Page 19

Gln Pro

FPhe Ser
30

s Pt
oM

Val Asp

Asn Ser

Ser

=
D
[

¥

Tyr

Asn
80



Leu

Val

His

Cys

225

Met

His

"

LY
305

Arg

Val
130

Lys
210

Aso

Ile

Glu

Met

Asp

Gly

115

FPhe

Leu G

Pro

Asn

Val

Asn

Asn

Gln

180

Ser

Ser

Thr

Val

Ser

B85

Tyr

Thr

Leu

1es

Ser

Asn

His T

Thr

Lys

Ser

Ser

Val

Aia

150

Ser

Val

Thr

Val
31¢

Arg

Ser

Ile

Pro
135

: Val

Leu

Lys
295

Ala

Gly

Val

1290

Ser

Leu

Leu

; Thr

200

Vail T

Phe
280

Ser

Ser

Asp

Thr

F}
[ee RS
[ Sl

Y

Glm

Asp

hsn

Val

Asp
20

g His

Ser

Lys

+
W
4

Ser
170

Ser

Thr

bt
v
"

Cys

Prc
250

~

Cys

Tro

[

Leu

Thr

Tyr

Ala

Ser

e
o
o @

pt

Tyr

Arg

[
w R
o1 0

Val

Tyr

Glu

His
315

Page 20

Ala

Val

Ser

Pro

Val

Val

Gin

300

Gln

Val

Mat

Thr

125

Ser

Glu

Ser

Cys
205

Val

Asp
285

Tyr

Asp
110

Lys

Gly

2e]
(2]
O

Thr

Asn

Pro

Glu

Asn

Gly

Val

Fhe

175

Val

Val

LS

Leu

Val

Leu

Cys

Trp

Pro

Thr

Thr

160

Pro

Ser

Leu
240

Ser

3
=y
]

Asn
320



Gly

Ser

Pro

Met

Ser P

Lys

Glu

Len

370

Trp

Val

Asp

His

<Z210>
<z211>
<212>
<213

T
Ty

Ser

Ala T

Asp
50

Gly

Lys

Thr
355

Leu

Ser

Tyr Lys
325

Thr Ile

340

eu Pro

Cys Leu

Ser Asn

Asp Ser
405

Tyr Gln

Ser Ash

Gly Thr

Cys

Ser

Pro

Val

Gly
390

Asp

Trp

His

Gln

Ser

Ser

Lys
375

Gl

Asn

Ser

in Lys

Arg

Asp
70

(20>
w1
W

Phe

Val

Gln

1
¥

ws b
En b
[l

Pro
40

Thr

Ser

Lys
345

Gly

Asn

Asn

Thr

Thr
10

Gln

u Thr

Lys

Gin

Mat

Leu

Val

Gln

Leu S

0y
‘_
~

Ala

Pro

Ala

PFro

Thr

Ser
380

+3
b
[

Tvr

Ala
60

Ser

Leu

Arg

Lvs

365

Lys

Ser

Ser

445

Val

Arg

u

Arg

Ser

Asn

fd
ot
oD

Thzr

Lys

Cys

430

Leu

Ser

Ser

Leu

Phe

Bt
4
™

Ala

335

Pro

Gln

Ala

Thr

Leu

415

Ser

Ser

Arg

Ser

9]
.
-

Pro

Gln

Val

Fre

400

Val

Leu

Gly

Tyr

Ile

Gly



Glu

Thr

Thr

Phe

Ser

Val

v Ser

Thr

Cys

Asn
210

FPhe

bt

Val

Leu

Arg 3

Ala

Gin

100

Phe

Thr

Val

Glu

Thr I

Cys

150

Gln

1 Ser

His

Cys

Tyr

Pro

Leu

135

Asp

AsSD

Cvys

Val

Pro

120

Leu

Asn

Lia

Gly
200

Gln

Giu

105

Asn

nsp
185

Leu

Gin

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Arg

Lys

Phe

Ser

Ser

Arg

Glin

Tyr
140

y Jer

Thr

Pro

Asn

Pro

Gly

Tyr

<
o
Ut

Trp

Val
110

: Lys

Arg

Asn

Ser

Lys
180

Ser

Ser

Leu

175

Val

Lys

Arg

Ala

Gly

Ala

Gln

160

Ser

Tyr



