1 ANTI - MET MONOCLONAL ANTI BODY, FRAGVENTS AND VECTORS THEREOF, FOR
THE TREATMENT OF TUMORS AND CORRESPONDI NG PRODUCTS * * * 5 Field of
the i nvention The present invention concerns the use of a

nonocl onal anti body, fragments and/or portions thereof, 10 and the
use of the nucl eotide sequence coding for a nonocl onal anti body,
fragnents and/or portions thereof for the preparation of a nedi canent
for the treatnent of tunors and netastases and di agnostic devices to
detect neoplastic cells, either in vivo, or in vitro. 15 In
particular, the present invention concerns the use of an anti- Mt
nonocl onal anti body directed agai nst the extracellul ar domain of
hepat ocyt eAEcEf MOfogENaYy ANHEAENt FRACMRTBATK YEITORSITHERENF N W trHH) MREATMENT
Scientific explorati onfof e CORMRFEMBIR SR ™ egan in the 1950s and
the first application relied on polyclonal antibodies. Today, after
nore than five 25 decades, imunot herapy w th nonocl onal anti bodies
continues to offer a prom sing alternakive for cancer treatnent
(1,2). Several antibodies targeting tyrosine kinase receptors (RTKs)
in cancer are currently used in clinical practice (3). The nechani sm
of action of these 3B:GtPBH%inYOtiPRferent in different instances,
and - in spite of exanples of successful application - often, is
poor |y understood (4}he BevasimunpbycantorCetbxidrab t@fegehsd/ECE- \EGFR-

and- EGR EGFR 1 gsngebivelyeoalg, ﬁ%gmen&yapa,%%ep&mngla@@gof ecept or
i nteraction, (15’ 63 4

Her ce  onal anti ecific for
HER2, a menber tf%le %% th? nucllﬁo A ScHAAT $Hi co§%¥?o &
under | yi ng Herce‘b‘t”ioﬁl%‘i'% @&E%rb‘fdéf'néfa‘i‘f‘ﬁﬂ’ﬁ angy 9« cH’%éllO‘b%tthieFe‘?fas been
shown that it pronottés pPERRrdeipraddt romedidausntdetre &8¢ ngrasgoept or
| evel s at the 5 surtaeasofadduntaseddes (@AY. diagnostiBe dvlcgancugene,
encoding the tyrgsi.e Kéd}ﬁ%@d@%@&@r Jz.%eﬁeﬂatvqwt eoxquwatE@er
(HGF) , contrqgs g@n%tkgc grggs K ng, to ge nvasi on and
protection froma (f’froms “Der éguf ets d actrvation 8‘?‘3 R'Y%
critical not onl PBra‘Etl"reM‘aEd't?i“SFJt‘i”&ﬁ J-iPatprigenisd proPert 1 but
al so for the achiveashtulef t#wmdinyastvegphenaittgpe gfdjth THect®l e of
MET i n human't unbscepester ged from several experinmental approaches and
was unequi vocal ly proved by the discovery of MET 15 activating

mutations inyhnherited forns, of carcinomas. (9,10). Mreover, HGR
constitutive acti vatroﬂ%ﬁr-eqm—so in sporadic cancers and

-studies fromthis and other | aboratories have shown that the MET

oncogene i s overexpr&sisagific t gmptrapiospeéi fdapchr stisnypedenreyd s 20
activated throudghegaut OCribee 1pemhang st tBesi depliddteohEkigetesd S
anplified in hengaQgenaus 5@&%&&%‘95 ﬂ;dag,m QEELt alnof@r %5&9”&%4 11).

Interferlng th ctiy t hus, . becom n al |l engi.n
de'g%%iﬁg ng%?lelr%pﬁndmr%t ast a?cqlonagocae%tslg’gdlﬁgsn t he

approach to rrper & tymori
er a promising alternatlve for cancer

continues to of
treatment (1,2). Several antibodies targeting tyrosine
kinase receptors (RIKs) in cancer are currently used in
¢clinical practice (3). The mechanism of action of these
30 antibodies is different in different instances, and -
in spite of examples of successful application - often,
is poorly understood (4). Bevacizumab and Cetuximab

a—e e e .o tLarget -VEGF-VEGER- -and--EGE-EGER, - respectively,-.and...act. ... ... . .

by preventing ligand-receptor interaction, (5,6).
35 Herceptin is a monoclonal antibody specific for HER2, &



25 past years, several strategies have been proposed to bl ock
aberrant HGFR signalling, targeting either the HGFR itself or its
| i gand. These approaches include the use of HG- antagoni sts, HGF
neutralizing antibodi es, HG-R decoys, small nolecule ATP binding site
i nhibitors 30 of HG-FR or small| nol ecul @ such as gel dananycin, SH2
domai n pol ypeptides and ribozynes (reviewed in 12). Summary
of -t he-invention. 35The present invention is related to the use of a
3 nonocl onal anti body directed agai nst the extracellular domai n of
Hepat ocyte Growt h Factor Receptor (HGFR) in the treatnent of tunors
and/or netastases in a subject affected by a tunor and in diagnostic
devices to det ec&en@egeggl | I t i_n.vitro.
Obj ect of the pr es nE_ i %E %Gﬁl@ Lfirg l%l %E lmgcﬂleln\:{? 8% actl%n Vet
nmonocl onal anti body, 11 r}g ef?e ﬁ‘@n? ]oci’?tcél ﬁ? n‘c'j"tt W@me?tte&Hecﬂ)?ariﬂl ng
regi on of an antli’”qVEtltrmt*i’éEI olﬁ%n arftPyddytistd/ 6F | PromogegendiiZcal |y
10 engi neer ed amdddredyticont daibng ndettwsépg t opephbndilaglisegitontar t he
conpl ement ar y5 deqeiatdid v @851 ¢PRs) of an anti-Met nonocl onal
anti body for the pr epad ahﬁﬁ”oxgjog@nﬁd%rf % }199! Eg&eos.lngatkr@gt of
1 7

tumors and metastases in. a subject ‘su and for 15
di agnosti ¢ devi c8s -t o det%ct ﬁe%o B%tﬁa’(‘:c"”(? 8Ctogi (‘HEF i (FOPFES or in

vitro, wherein ti‘r?é‘eéh‘f|Emfa%ﬂ@@fib‘?%lt%ﬁ?#bowwmnamsAm|6WET R -
is produced by tdvethybicdndgirencebbridshe. deposivl eitkdyacAdvanicad of
Bi ot echnol ogyo Cartrer {sABE};tikat embab ogel| dei-naeneold@atianoh! G0, 20

S.S. Banca Cel | Lﬂu%oglg?JlEuﬁfode@tg\éDbul:ag% %8?8{}%8‘ Mem% %enova

Italy with accesgi, onmnuSlve 2% 1 ect of the
present invention is the 8 %rfo Yelor @Snﬁ?]resl"rfg Mil fRaRimag
portion of the ?B‘mﬁﬁﬁleé‘&rﬂ% f§@'€|tﬁ@ﬁ€é33eﬁ68@ﬁlr'f§nf—@r apheaspes ope
bi ndi ng regi on ovwst henc@DREoGfL 1y herraned - Mgt thenodiseratranbie badyr
produced by the dybritemaneeldiohs ne Gk RRI05OBE Hercihenpianaration

of L medi carent {xonof Ne ukealgent uahy { UgRss a0 JTeLASLASES, | 162

subj ect affect edf b udh tunor.. g her obj ec e pr es«%1

i nvention is the Gge of “1}° tRe BRI M g0 &P n%FI“dé‘ﬁ‘?tl 588yE"4% ) a
fragment cont ai rﬁnﬁgo*’tkﬁ"é éﬂ?qréﬁ%r‘tﬁsnﬂ?‘fﬁ shew Gha*é)fthﬁh@%ﬁf‘i:@wele
nmonocl onal - - antiishodsrezrdéeredi in )tumoss génepdcddl¢ yhisengipreeseds

anti body con2®i nicagvdtee epirbepe Nideding: IRedhediai, 0Beb @ SDR0f the
anti - Vet nonocl anal oAt i bodnorh A b LERNo0NGKiNAsE AN it or as

- a comnbi ned prepar i\tl 0 fl neOlﬁ) separate or qgentl al use

c33dIn mas £
in tunor and/or TEtastases ?% 8 erfering
activation is thus ecomlng a challenging approach to

hamper the tumorigenic and metastatic processes. In the
25 past years, several strategies have been proposed to
block aberrant HGFR signalling, targeting either the
HGFR itself or its ligand. These approaches include the
use of HGF antagonists, HGF neutralizing antibeodies,
HGFR decoys, small molecule ATP binding site inhibitors
30 of HGFR or small molecules such as geldanamycin, SH2
domain pelypeptides and ribozymes (reviewed in 12}.

. -..Summary of..the.invention.

35 The present invention is related to the use of a



Anot her object of the present invention is a 5 method for screening
conpounds able to bind to at | east one portion of the extra cellular
domai n of Hepatocyte G owmh Factor Receptor (HGFR) for the

i dentification of conpounds pharmacol ogically active in the
prevention and/or treatnent of tunor and/or netastases. 10Anot her

obj ect of the present invention is the use of the Anti MET-R anti body,
fragnents thereof and/or genetically engi neered anti bodi es contai ni ng
t he epitope binding region or the CRDs of the Anti MET-R anti body as
di agnostic tool to detect neoplastic cells, 15 either in vivo, or in
vitro. According to the present invention, these purposes are
achi eved by nmeans nqcltga cln%iiggdtgat ftol | ow,, which are integral part
of the technical T&aCRI Tig ReralH Prot i Eed M ORT r B SEr LT L RLr

i nvention. 20 Brf®idesEr FPRALEAY ST FRELRIEAREAYsReceptor (HGHRY eim .

Ant i MET- R i npai r sheHGRRe tiestiity af | tomoan carsi/gnateths taessaduch | OnsubMyct

Eval uation of HGHReattd i@t bOfumoGTadkS 16edlagnyéie 8xpRsedid Qefidd MET- R

for the indicateg Lidqe FR; i reci pif.ated fromcell
| ysat es and Wsster(%ggl otsi\z/legg?%\%%dhmﬁgfh% Eﬁd‘ill?%?'ed Abs.

ec

ed_w .
Anti MET-R treat nent resul t6d 1h 4 A8er ed¥E"bf déept Bt  alt? viats on
nore pronounced thad rdcéptioitiedohPRacegirlatdirbibodys il & aixegmdy: band
density 30 quanté¢dntearirgn.theBepirmey disdofy HMEER i ghadd iamgi-1@al | s
were pre-treat eth@icthefaini t intMBYe S Obnddd MEE-iR and t hexetsthiu at ed
wi th HGF for i heojgidieatedatimpg, AkhephAsphamy! a(% i%/gﬁ%ﬂfﬁ%ﬁa%lguat ed
g

in cell total Iylsat.es.orA(s§ sh ane reduced
-In

he QVI\{P IrgerE gg u?s?teel;:m n e Ch ;
both basal 35 and HoE-induced AREGLT vall o 59 FRgtFe J°PMiti MET- R
i nhibits the traisfr AR PRENBIRATECHF! CARERLYCEMT $Fhpnrianraratiqna)
Anchor age- i ndepehdentmegioandntof L@TLtBe c &lcbstmePt e-dfy eatredsceddds wer e
seeded in 0. 5% agakst&Rlsd Snwerachben stEatiaicneebd A Buddie appesance of

the indi cat egs anpughssOfc ARLLMET-R g@té/_év_ngoﬁ]a%t.atgdc@ffs?r 10, days,

grown col oni es werg.stained. Anchorage-independent growh was .
drastically inhibited even ‘at Tow doses: of %ﬁt ?WE“TFJ% cﬁ)"c\pﬁﬁm on
assay. MDA- MB- 438t38°%er 6 pradefly Ye¥ETUR h~t HE Produced by the
hybridoma cell line deposited by Advanced Biotechnology
Center (ABC), Interlab Cell Line Collection (ICLC),
200 s.S. Banca Cellule e Colture in GMP, Largo Rosanna
Benzi 10, Genova, Italy with accession number ICLC PD
05006.
Another object of the present invention is the use
of a wvector comprising at least a portien of the
25 nucleotide sequence encoding for the epitope binding
region or the CDRs of the anti-Met monoclonal antibody
produced by the hybridoma cell line ICLC PD 05006 for
the preparation of a medicament for the treatment of
tumors and metastases in a subject affected by a tumor.
30 Another object of the present invention is the use
of i) the anti-Met monoclonal antibody, ii) a fragment
containing the epitope binding region of the anti-Met
- moneclonal. -antibedy .. and/oxr. ..iii}).....a .. genetically.
engineered antibody centaining the epitope binding
35 region or the CDRs of the anti-Met monoclonal antibody



10 indicated anti bodies for 24hrs prior to seeding on a

mat ri gel -coated Transwel |l chanber. The | ower chanber was filled with
DVEM 296TBS +100ng/ mL HGF. After 24hrs, mgrated cells were stained
and counted. |nvasive capacity in response to HG-F i s expressed as
fold 15 increase conpared to not stimulated cells. As shown,

Anti MET-R treatnent significantly reduced cell invasion. Fi gure
3. Anti MET-R inhibits the transformed phenotype of cancer cells in
vivo (A, B) Tunorigenesis 20 assay. Nude nice were injected

subcut aneously with 1.5x106 GIL16 cells. After tunor appearance, m ce
di splaying tumors of the sane size were selected and then injected in
situ twice a week %g 2%% o%fe elltger VSV- G or Anti MET-R.  Tunor

vol ume was rreasured di fferen]f ¥he P ﬁ}ﬁitsc’r AFS  As SHBwRed

Ant i MET-R i npai r BePRGAbOYr it rﬁlﬁﬁl*fﬂmeu?n C@Fé‘ﬁ@F%lf pedsofuehthiman
tunor cells. M cesswretyeer pfid/cadnetfaserssd weelepyof treat nent and
tunor wei ght was evahuetred (Bfject Nofi Ghet Aakesk Wik ARt VEI- R

tunors were skgnidireantdy s30esal! &lnpbialk LB LRt L a ILCE (B50- 05).
(© Evaluation o% GG tgocntl\[fak}ter Turmrl cti,ons, gm m ce treat ed
with VSV-G (pane Ilu%)r Welain o&( HyRaLgeyig h

ant i r human- phos pfi? EE'F?Ctor RereRR s‘fg%ﬁ'?eﬁf’éaqheah%%iféc%ﬁm{l utfor s

rel evead t hat SSCQH?FQUP@WePIBar@ﬁC@JWFLV@tle'd A4GFR wer etis¢ r prayleyt thecr eased
in 6 mce treatedl/Mit tredRbedMESEfRumor and/bi gwWt@sdaseAnt | MET- R
treatment ingerfer esmséhtartmetpsp%@sp%g&ﬂ Qn\‘éﬁlﬁonwﬁd%hg' wer e

i nocul at ed subcufangous 5x%10
growt h was eval uat e§19| nk%tn it reat e?:lntJ£ & 1( Aﬁrae?r]? m:Sn Frlllecréaofréﬁ? Od: WI t h

10 gg/ gr VSV- G aHifichi St ered piegreds AHHWET‘"P | PPE@ning  gigiegr

Anti VET-R | P (D)¢RieP2 AMIiRETTRIS (E) .thAs CBRow | the HertdiBlRyRam ( K) ,
Ant i MET- R i nhi bidredbbdymars gt aabhtid tasde onii€ecengdaliteehcl@eid,h human
tunmor cel |l s. 1§ munRekst ochem C%L-_- st giping for anti human phospho- HGFR

was carried out on Sﬁgéorggz?g c?:o Ekyenﬁgres?n%m@?\!red]tgor% | Eﬁt g%%&'>se58t rong

HGFR activati on was gr esent I'mmce
treated with corft¥oP léjrﬁ"eﬁloalf/ S PRI SEAEEi bR tof oA ANTRMET- R
resul ted i n HGFRIenhitfegEdh P#Félt ?ﬁar'ehq etedinifah tegsdiingehergh t unor
grow h. (L) Analpsivsded wiuh nmezaeyt et ast aseswribRl ast ases were count ed
by m croscoppgal observation of the lung sections after

hemat oxyl i n/ eosi n Stﬁh@fngesd%:.gm? S ggﬁég gg sfeduction 20 of
nmet-ast ases nunber ed mce. (MN)
Eval uation of tunor B&GHdri SAEPTH R MRASE d6FRstenvat&thididhg on

t umor hi st ol ogi cHigngechisngusiaen p&f dvekehvipe hofriiGERt fctiasionCD31
anti body. NunbercTand asita odrevesseks weretow-Batedchy 2Gicated

f I uor escenceaqr ctrl%gOpMeFﬁswa%hqmun&meBlﬁﬂ%ta&ﬁ@%m aéédlt hgsSieze of
vessels were redalillgle%egpexr %Qgpé%e&g éino J_t!_%treeatin cated Abs.
AntiMET-R treatment resulied in a decrease of receptor
activation more pronounced than receptor down-
regulation, as indicated by band density
30 gquantification. (B) Analysis of HGFR signalling. Cells
were pre-{reated either with VSV-G or AntiMET-R and
then stimulated with HGF for the indicated times. Akt

.. phosphorylation.was .evaluated.in cell total lysates. As ... ..... .. ...

shown in the upper panel, AntiMET-R reduced both basal
35 and HGF-induced Akt activation.



Figure 5. Anti MET-R i nduces HGFR down-regul ati on. GIL16 cells (A) and
VDA- MB- 435 04 (B) were treated with 30 Anti MET-R for the indicated
times. Equal anobunts of total cell |ysates were processed for Wstern
blotting and probed with anti-HG-R (upper panels) or, as a | oadi ng-
control, with -anti-Hsp70 - (-lower- pagnels) antibodies. As shown,
Anti MET-R was abl e to induce HGFR 35 down-regul ation both in
over-expressing cells (GIL16) 7 and in cells expressing nornal

| evel s of HGFR (IMDA-MB435 04). (C) Cytofluorinmetric quantification of
HGFR on the cell surface. NMDA-MB-435 04 cells were incubated in

medi um al one (bl ack bars) or FIG- (grey bars) or 5 Anti MET-R (white

bars). At the indica %:E;l mg po I st,al ne
anti-extra HGER A€ Q:"? %rn:tlﬁETie Lﬁ}g\%ﬁﬁg the ral%sftormec{1
efficiently redu?& ﬁgp%rrﬁfmf’aﬁ‘?ersu‘?efléée P GERN t I‘lmt hén‘"rP&%F%'l

reduction after BIPREBAYTC tgredtirent . CU0 6- Fryls-e Bre-Armatsddyelmduced
and | i gand- dependernt sdedus Legllsat agr.f otllewset thet entinpahnbaays. (A)

HeLa (upper panetde ands&Hdel6s( kaveinpanedd 56kis wer gnPhekL£al,ed with
ei ther | act acystq,a;e@(lﬁ%t) [ﬁ; %:&cicgn?ﬁry%{ls’( Cg‘ﬁ)“ both fgérez

hours, before treatment

down-regul ati on Wes"&¥al ﬁ%‘ih@&a%?flt“g‘?%ﬁnd{?%? | 9¥]p&ht s Pﬁasttl’réa]pwesence
of proteasone i nHBPLEIS eVER gathd-oFndessed o HEPRIHBIVR-r éBUl TveeFronas
i mpai red, while ddpayndubes-MBag3fnotpe | wetdi spoondedtdean, war®OKehe

fragment (arnew) inddebesd abltevodiley Y- aparia %Ql‘g.'l! rﬂtﬁgdﬁ%'d‘?ﬁta t he
intracel |l ul ar ponqg

Mor eover, probin er@?hifgkeiniéﬁggi anm’%o HE(; ﬁB’P Iéﬁ :nlels)
g

showed that thi s i t HOW s'as
expected for a rf’b‘igé"éﬁ?‘é é‘GHﬁtﬁéﬁet@tﬁﬂﬂdea%‘tﬂfmm%eéegﬂa’daﬁ‘m
Figure 7. Anti VEarRcitwudes deliporpreot 8ol 968 C iel eapagesedfl 4€4GFRIand

sheddi ng of the fereasCelduthacd Dagraidt (SEGROROVAI M11s( AhsGEhdibn,cel | s

were netabol i Cal}LrM:iMET—R treatment significantly reduced cell

invasion,.
- Figure 3. AntiMET-R inhibits the transformed
phenotype of cancer cells in wvivo (A, B) Tumorigenesis
20 assay. Nude mice were injected subcutaneously with
1.5x106 GTL16 cells. After tumor appearance, mice
displaying tumors of the same size were selected and
then injected in situ twice a week with 2ug/gr of
either VS§V-G or AntiMET-R. Tumor volume was measured
25 at different time points (A}. As shown, AntiMET-R
impaired tumor growth in nude mice engrafted with human
tumcr cells. Mice were sacrificed after 8 weeks of
treatment and tumor weight was evaluated (B). In mice
treated with AntiMET-R, tumors were significantly
30 smaller than in control mice (p< 0.05). (C} Evaluation
of HGFR activation. Tumor sections from mice treated
with VS8V-G (panel A}, or AntiMET-R (panel B) were

- - . ... .. .stained-with antirhuman .phospho-HGFR.. ... .. .. ... . o e e

Immunoistochemical analysis of tumors relevead that
35 +the levels of activated HGFR were strongly decreased in



| abel l ed with 353 Met hi onine and 353 Cysteine and then 30 treated
with either HG? or Anti MET-R for 4 hrs. Supernatants were coll ected
and i nmunoprecipitated with anti-HGR Ab directed against the
extracel lul ar domain. Gels -mere- run- under-non=reduci ng-- (upper.
-panel).-or- reducing (lower panel) copditions. In the absence of 35
reduci ng agents HGFR a and 0 chains mgrate as a 8 conplex, while
the two bands run separately in the presence of -nercapto ethanol. As
shown in the figure, Anti MET-R but not HGF was able to induce
sheddi ng of HGFR ectodonmain. (B) Anti MET-R i nduces ectodomain 5
shedding also in endothelial cells. HUVEC cells were exposed to the
antibody for the lndlcated tlgyg ag&!t re media were collected and

0

e ated
i mrunopr eci pit at EWitR AN an recogni zi ng the extracel |l ul ar

portion of HGFR 15- cﬁéﬁﬁ_ﬁsté‘rﬂﬁﬂﬂﬁ%ﬁs ‘HepEptobtetemiteres heitlo sane
anti-extra HGFR t¥n@rDprpiGFessheddn ngivos dode-migrd weraeicepeatent .
Cell's were stinubaicdaiédusli,ner@asi s 0aMRHMEOE 35 M VETR GGhoor for

di ff tt S pdisa; Mele - ted.asiahn N ure 8.
Acti vat1 on of s g%ﬁthqfiéﬂ%‘ﬁé{ B AER B T

i
sheddi ng. Cos-7 c&i1s \er nsf%qc/?’édg%s th adif‘f’g’ésr §ﬁ?d H&R“ﬁ’ut dnts and
48 hours |ater w§/E=t PREMES Ritth (At iRBR/RE Y- 1MRFR IBq(Rl aa¢rdunt of
total cell |ysatks/gandntBifdi-Ri dhelE)nedsasiveme ipr dbessadirbor (Xést ern
blotting. As shomtivAnin Mol:iR saast@radlth0id Rdus enidewargregtdat i on

and ect odonaiyp speddhagPleupll HEER Tubanis:oGER RO e, HER Kinase

Dead, | acking Kki nase activ H ant g the
5 docki ng tyrosi nes Py Tg%%h %ﬁ% ﬁ'ﬁg ﬁanraere T rogc?%‘frtmg‘f’gorfﬂ
transducers: HGFRIGEPSEOMRGER 38e nt%inP2atiier SLEPRT HSEReaFHERARER | ul ar
repl aced by the ‘@GP pregaehckoth Rirgurmgr@atefheriEGFRFshedd ettt odoreai n
portion WAs behawvestas &ith control antibody (G). Administration of

15 AntiMET-R resulted in HGFR inhibition that paralleled
with impairment of tumor growth. (L) Analysis of
pulmonary metastases. Metastases were counted Dby
microscopical observation of the lung sections after
hematoxylin/eosin staining. A dose-dependent reduction

20 of metastases number was evident in AntiMET-R treated
mice. (M~N} Evaluation of tumor wvascularisation.
Immunofluorescence staining on tumor histological
sections was ©performed with an anti-mouse CD31
antibody. Number and area of vessels were evaluated by

25 fluorescence microscopy. As shown, both the number and
the size of vessels were reduced in response to
AntiMET-R treatment.

- Figure 5. AntiMET-R induces HGFR down-regulation.
GILi6 cells (A) and MDA-MB-435 P4 (B) were treated with

30 AntiMET-R for the indicated times. Egqual amounts of
total cell lysates were processed for Western blotting
and probed with anti-HGFR (upper panels) or, as a

---loading- eentrel,. -with-. --anti-Hsp70 - {lower...panels).. .. ..
antibodies. As shown, AntiMET-R was able to induce HGFR

35 down-regulation both in over-expressing cells (GTL1S6)



"decoy".Cells pre-treated with Anti MET-R were stinulated with HG-
either in the absence or in the 30 presence of HGFR ectodomain ( Met
ecto) in the culture nedium As shown, shed HGFR ectodomai n inpaired
Akt activation and behaved as a "decoy".

-Cel | s-genetical ly--nodi fied. by means.of lentiviral vector nediated
gene transfer express 35 Anti MET-R. (A) Schematic draw ng of the
bi-directional 9 lentiviral vector (integrated form used to express
Anti MET-R, LTR H V-1 Long Term nal Repeats; the U3 region is deleted
at position -18 fromR  region. SD. Splice donor. SA: Splice Acceptor.
Pol yA SV40: 5 pol yadenyl ation site of the siman virus 40. Ce:
constitutive transCFQrt eJr enment derived fromthe m)nke¥%l\/ason-Pf | zer

virus. RADCW: ni'Hi nél °prighSiRTCSqePy visd ft offi"eYt oW daF HWHPAS B hPak:
human pronot er of3% R&) PhEPhEGIofdBeEiMe t K h ayentgdheat ipRESE HGFR on
post-transcri ptitmalcell surface. MDA-MB-435 B4 cells were incubated in

medium alone (black bars) or HGF (grey bars) or
5 AntiMET-R (white bars). At the indicated time points,
cells were stained with an anti-extra HGFR Ab ([(D024}.
As shown, AntiMET-R was able to efficiently reduce the
amount of surface HGFR with the maximal reduction after
30 hrs of treatment.
10 - Figure 6. Antibody-induced and ligand-dependent
. down-requlation follows different pathways. (A) Hela
{(upper panel) and GTL16 (lower panel) cells were pre-
treated with either lactacystine (lact) oxr concanamycin
(conc) or both for 2 hours, before treatment with HGF
15 or AntiMET-R. HGFR down-requlation was evaluated on
total cell 1lysates. In the presence of proteasome
inhibitors, ligand-induced HGFR down-regulation was
impaired, while Ab-induced was not. In this condition,
a 60UKd fragment (arrow), detectable only by an Ab
20  directed against the intracellular portion (anti-intra
Met), was accumulated in cells. Morecvex, probing with
anti-ubiquitin antibodies (B, upper panel) showed that
this fragment was tagged with ubigquitin moieties, as
expected for a molecule committed to proteasomal
25 degradation.
- Figure 7. AntiMET-R induces the proteolytic
cleavage of HGFR and shedding of the Extra-Cellular
Domain (ECTODOMAIN}. (A) GTL16 cells were metabolically
labelled with 355 Methionine and 35S Cysteine and then
30 treated with either HGF or AntiMET-R for 4 hrs.
Supernatants were collected and immunoprecipitated with
anti-BGFR Ab directed against the extracellular domain.
- Gels .were- run-.under.-non=reducing.-.(upper...panell}...ox- . ..... _-
reducing (lower panel)}) conditions. In the absence of
35 reducing agents HGFR o and [ chains migrate as a



10 reqgul atory el ement of the woodchuck hepatitis virus.

sequence encoding 3 tinmes repeated DYKDDDK epitope. H's Tag: se
coding 7 Histidine residues. (B) Wstern blot analysis of seru
culture supernatants (75Rl each sanple) collected fromtwo 15

representative cell lines transduced wgth | entiviral vector car
Anti MET-R cDNAs. Sanpl es were subjecteg t o SDS- PAGE under reduc
condition and the corresponding filters were probed with anti-nouse
lg. (C Table reporting the Anti MET-R quantification in 20 culture
supernatants derived froma panel of cell lines transduced with
| entiviral vector carring Anti MET-R cDNAs. Figure 11: The

reconbi nant Anti MET-R bin

dormai n of Met.
cont ai ni ng t he rereaaeeequoﬁ llﬁ*ﬁ?aﬁ’efpreéé??ﬂlt abecbeive hint ltreeA(mguNET-
derived from di f ieridBT-& curtcest( Agbricsorklor tgenei:b€ ashagdangli 4 ed

carci noma ce

(A8 * e &Pt Bt " BndiA8P s T8? eeRaraFslat & ©

| ) . EhEoddMALRNOPr @¢i PAdiabiEek Wase Rk 055@110}“99{1

Seph. 30 Protg %wxdh%ellsoc% %gaoal&@gr‘aéa%s l{?%%ce&%e

pr oduci ng unrelated

r oduci
MDA- MB 435 cel | sSTRFedt 6F with PBRE \‘?5 aﬁd Xy etffor MY Phy t&ms
for-Anti MET- R MEPHAUrRBASHE 435I%el313%19ﬁ6?d| AR@claprogappirdsated e 35
subj ected to SDS+iRPACEnuaAdEibofedtrsicogl Ciongdilie eixtanckltihbar Hodrtion

correspondi ng fids encrragr-enpirabeasveih @%tan%rév%ro%@&i hody did ected

agai nst the ggTegfn <k - Of e s ;Bl.nd Ss
Agtl MET- R angot h&réd?ar eggd—ael o HGtFH I\/E?%’aph@R Q@d %a QFJUF o

nant ANt
of 5 the Met Recept eé’éi Wet 1€ Isaf’areco%ttlglﬂ ‘l‘/ﬁefjh bb‘h l‘ri‘%&af\l‘r':“ﬁ
extracel | ul ar doél'l‘lfiuﬁtf 8§e6‘“?’8‘mffhg

e demefar defEsesdtf rédpesHuhRin

(100 ng/well) wednlicncebwdéd wirehtiqeceeasi Ay Goncentrations of
purified Anti MET-R origueeosbimaniaABhi MEELELS LoMLuboidn 5snMe

Bi ndi ng curves 10:éeﬁ§ré@veel>@d H&Ig %HhmﬁEDusechg7 HRR. l idked,
anti body. To contro d th

assay using wel |'g 88fefcm%ds%$ ﬁ L%I:C%(%)ﬁle?t %?Qn@r’garbtlﬁotagljngégﬁ‘e‘l’rﬁt

fusing the Fc d

Ron receptor,
Figure 12: The rgeesbisnttoAndshEdn Blootingesad kaopt,ohgoimrig T,r:al&-,eavage

OrfERR SfeTRURERAFIF t Bl thePRMEATR| FoF afhBdmala adf

of HGER and Q@edéirlegteflacllleeE&lr@rgalﬂatalar alRarra& deﬁg »
HCT- 116 cell's, a,Oobyyreghal garelfom,darged gmaéewgead
lacking kinase activity; HGFR Double = HGFR mutant

25

30

35

lacking the 2 docking tyrosines 1349, 1356 and thus
unable to recruit signal transducers; HGFR-GFP = HGFR
mutant where the whole intracellular portion was
replaced by the GFP sequence.

- Figure 9. The HGFR shed ectodomain behaves as a
“decoy”. Cells pre-treated with AntiMET-R were
stimulated with HGF either in the absence or in the
presence of HGFR ectodomain (Met ecto} in the culture
medium. As shown, shed EGFR ectodomain impaired Akt
activation and behaved as a “decoy”.

lentiviral wvector mediated gene transfer express
AntiMET-R. ({A) Schematic drawing of the bi-~directional
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- .= ...Figure-10....Cells.-genetically.modified by .means of . .... .



20 serumfree condition for 24 hrs with the indicated anmount of
purified Anti MET-R (A) or reconbinant Anti MET-R (B). Total cell

| ysates (upper panels) and cell culture supernatants (| ower panels)
were subjected to SUS-PAGE foll owed by Western Blot. The decrease of
25 mature Met (pl45) formin the cellsyand the correspondi ng increase
of Met ectodomain (p80) in the culture”supernatants were nonitored
probing filters with DL-21 anti-Met mAb that recogni zes a donain

| ocated in the extracellular portion of Met p chain. 30 - Figure 13:
Transduction with lentiviral vector encoding the Anti MET-R inhibits
the transformed phenotype of cancer cells in vitro and in vivo. (A

- Anchor age-i ndependent growth- assay. HCT-116 Cells transduced

(Anti MET-R) or nof TV 2 YEFtPEntioFsoEpted Gofat) orvuséfc 6di yrEsss

Ant i MET-R wer e skeiddBTTRy OLBY dd¥rl Ldng CRErmgnaerRepehesy nelientld ned in
medi um suppl enentedon th 294Lsd +aBlodgticsd HEF.fr&ol mr&ee;aower@ :scored

«gftfr 1:1hdays ﬁébltlh;g t @Bnék. re@ﬁxeseggl%leveax\féﬂtoks giﬂ:ﬁ 90116- Ped

(6] om e grap r col oni es, ate
fromtripli ca? Q’?ﬁ;‘ﬁ%ggé o%lg%sﬁ tl%f:Tf Bl I's” ransdu

(Anti MET-R) or thNet ﬁﬁf@ﬁ?ﬁﬁl&we%&%w%cfaam niget ﬁl@nm i MET- R

were plated on aMWrP@Jeﬂerco'aFw Trran§¥Vie| Michradberondies |deweredchanber
was filled with fmai uoy2MeBS oviBls NGhREK :HGrumaA t gfomd4ed 0 olir streel | s

attachedtt? thefﬂ’%ﬁgﬂ%e%:a@é I@lassélg}etn(@r S pNERS %O§QD{ﬁQScPIpQEWaqs are
representati viva tumor. _[atency.
HCT-116 cel |l \s{@tr%ﬁd g%&% J}% |JIK;E‘IDE{|?the w)oo rXILW‘)% t_h EntiVital
vect or encoding ¥ l\/éelg"ﬁnﬁ%r%n %‘Et%dt‘s‘ﬂ?’ﬁ d’&f’%atfﬁl iPREPHhe

flank of athymi cemtméem*i}é T3 i%l%é?I@ﬂmS”e}ilﬂtkﬂleefI@slé@&m
group). Tunor nmass wasseval ualed ewsinysi? defySsetinh dreal icpktureM ce

were consi der ed pQsichidthOr (75U .pK e58R0R) When 1baEr FRSS Sxceeded
15 m8. (D) La v 1 s, tra e
(atIVET R OF n*e\g%g%%%ug% ph i {32%% sfes Bbl MRS | e
were injected subat “qvort RETHEERR TSt mMATPCeh§es rﬁ“(‘?ée‘f’??)? 106

cell s/ mouse, n =% foPS-EAEH ghedRy) . Wicheitx ofonddibId graywk h tes

eval uat ed neasuréqrgesporeiingassl ter § hwere2 proaéd pertheusty-nduskaysy. At the
35lday mi Cefwgre 2] m@é ki fdegBelinki QHéeAﬁélmﬁ—%e%ahﬁ.tf%@aﬁlwrln
elivery o nt

growt h. HCT- 1'?6 %:\ﬁ]t{" Yf%ghg gﬁgg‘%%'r;@edjg%% el anfe(-%t% sub-cute

into-the flank of*24f e THEEE W SCHR t ﬁﬁ’é‘?mﬁas}é’%% §round

10m®B tunors IerﬁqN@*isr aI vect or particl es (1 gg p24 /nouse) were
adm ni strated --4-ntFgptrgnodal Lye atecbapindhriarict MET-Gapisdds Quech

group- (CTRL) recgigethew@ri®y B 1é:alrgsc0RERdl BgnddP omhidie the ot her
25 Western blot analysis of cell lysates containing the
Met Receptor immunoprecipitated with the AntiMET-R
derived from different sources (hybridoma or
genetically modified carcinoma cell line). The
immunoprecipitation was performed incubating Seph.
30 Prot. G with cell culture supernatants <from 1:
Hybridoma  producing unrelated  Mab; 2  Hybridoma
producing AntiMET-R Mab; 3: MDA-MB 435 cells infected

Cm e e e e - edth -lentiviral vector carrying cDNAs for- AntiMET-=R.MAb. .. .. ... ...

4: MDA-MB 435 cells not infected. Samples were
35 subjected to SDS-PAGE under reducing condition and the



35 group received vector particles encoding Anti MET-R 12

(Anti MEt-R). Kinetic of tunmor growt h was eval uated neasuring tunor
mass wth a caliper every 3 days. Figure 15 Map of the plasmd
encodi ng Anti-MET-R Fi.ure 16: Map of the plasm d encoding
Anti-MET-R 5 FLAG H s. Figure 17: Sch gati c drawi ng of the domains
derived fromthe extracel lular portion of the HGFR (Met ectodonain).
Figure 18: Anti MET-R specifically recognizes an 10 epitope located in
the I PTs region. Conditioned nedia of. MDA-MB-435 cells transduced
with lentiviral vector particles encoding for nyc-tagged Decoy Met,
nmyc-tagged SEMA PSI and nyc-tagged PSI | PT1-4 were inmunoprecipitated
with the anti MET-R anti body and 15 detected by Western bl ot using a
bi oti nyl at ed ant FOWEP%?ﬁﬁnﬁodVl(c?ﬁ’%Jhf’e’i%n%‘FC)bedEQi}éP Ao uFttd “Hgt

condi ti oned nedi antidrey | dadkededsagaicoht ki ¢-Jerpimstieitaibxpf eslsd on
(left panel). CTRceptondi tBjomaediedidsgnef o VDAMBndSmcal baat eansduced

with an enpty Ieﬂédo\ﬁbmantvq&tt%m@e%y i) Mzﬁrac%@mat:' %ﬁgn{mcﬁf Um Of
VDA- MB- 435 celjl st}gr

tiviral vector xpres in
entire El GFR ext racygl%uﬁggeP 9? 192 PP SR 8 g% ’U o
MDA- MB- 435 cel | s™%% &ﬁ%ﬁ%&eé&l%ﬁrt Hmaaﬁneﬁf?%ﬁ £al thee Bt cﬂomék‘brd@§§‘i’€??g PSI ,
| PT-1, |1PT-2, | P HEPFer donmailh&l ofig2®elilhe WHGEFR inSEMABRS| with
condi ti oned medi imorefis MaA- MEacbabraeiohs tdransekiedd Wiahbigetd-entdwvi r al

veft orI expr essnh P&éﬁﬁhﬁﬁ%?@w@ﬂﬁ%@émqf tghfﬁ 5H%R. ngdi 438 chiaht
mol ecul ar wei n ogni zes an
epi t ope | ocatlgd IRQ %{edl PT-2%r 8 antl—gous a]tlgge%f rl\'?li% %B 435
cells transduced %CPHt:F%lnttrhﬁl ?%Cl@é%’tt@r Oﬁd?’t“idé‘l‘%é"ee?BF%%@PﬂgtﬁePT 1,
| PT-2, | PT-3, | Pan¢ gisagy eugiagi oasls aldated witemFe-Rimgtat atdgeeka- wer e
i mmunopr eci pi t atetrei b hgd-reatet iMEIrR it FOOthhaandotlathmah ety s
]\cNJst er nt bl ot uglm 2Rt AUel 10 3% E&@anaeéltmedyor( L:gééptgénq %pmaémcont rol
or protein | ysates were
51 k?é}ev\?:afé Q_Q tt§e ﬁ%{; alrec E dlq'yénd det

i mrunopr eci pit at an _anti - ected by Wsst ern

bl ot using the same SHHZerZg ﬁﬁ?l B%Wb(‘??tg ntﬁ)ﬁ%‘lR) ingyegs
Lysate from VMDA-WBLeGlYI3E ekidveoe rfn 6k edd viteHd g efipthe Ee‘mal“w ral
vector. |PTl: CetdllhysatBorfaiom EE¥eOvBA8S cell s g ransducedewid-h a

ILentitvi][al vect ogec%égr@ﬁlfigma hferllggd lcde"lﬁgh% ofweygelrli@%&ed F‘:B2 Cel |
rom noL\VIr \i r
Sxpressing he | DEI0r5E sSndiiaBF HARE Tl s DB el | R KERT
MVDA- MB- 435 ceI I sa'fb?lnﬁﬁsd%fced’ tth PBREFT Fal ‘Rlectdr ?dﬂ“éé%‘?rﬁg t he
| PT-3 regi on of A1%éMEGER. (A PT4otge|delly dEsatefr CHPIVBA-HVBe4]5 adl | s
transduced w t h @lleatltwireasupeestiamtex progssimgel fie welbd - dibhegiecan of
the HGFR On thed ispBtpageE followed by Western Blot. The decrease of
25 mature Met {pldb) form in the c¢ells and the
corresponding increase of Met ectodomain {pB0) in the
culture supernatants were monitored probing filters
with DL-21 anti-Met wmAb that recognizes a domain
located in the extracellular portion of Met B chain.
1) Figure 13: Transduction with lentiviral vector
encoding the AntiMET-R inhibits the transformed
phenotype of cancer cells in vitro and in vivo. (A}

- --Ancherage-independent. ... .growth - assay.- - HCT-116 ..Cells..... .. ... .

transduced (BntiMET-R)} or not (WT}) with lentiviral
35 wvector encoding the AntiMET-R were seeded in 0.5% agar.



15 nol ecul ar weight in KD are shown. Figure 20: AntiMet-R
specifically stains the HG- receptor in intact cells. Panel A
Profile of GIL-16 anal ysed by flow cytonetry with the anti Met-R
anti body. Thin line: GIL-16 incubated with the isotype CTRL 20

anti body; Bold |ine: GEL-16 incubated X;nth Anti Met-R Ml : Mean

Fl uorescence Intensity. Panel C | munb¥ | uor escence anal ysi s of
GIL-16 cells | abeled with the Anti Met-R anti body reveal ed by a goat
anti-nouse I g conjugated with the fluorocrone Al exa Fluor 25 488.
Panel B: GIL-16 cells |abeled only with the anti-nouse Ig / Al exa
Fl uor 488. (Original magnification, x 63) Figure 21: Nucleic acid
(a) and am noacid (b) sequence of Anti MET-R heavy chain. The CDR
regi ons are 30 ufridel Faerl thenhniimtahredndn| eestiipd esurd cagn redaei tth
sequence. Fi gurerca2:+ Bochei omacicd. (@)loanes ansrgoacotkd REteseguence

of - Anti MET-R | i @hls;Chaidhe- Q- AResL RGOS RNE w@,ﬁwﬂ%qbﬁieh in

t he nucl eoti de Ci alle cription of
the invention Tﬁ%ﬂci@ggg% gqa%;omf%égacfor eceﬁrﬁgor encog y 5 the
MET pr ot o- onc%ge Blopiated %’F%%ltﬁép]hcﬁﬁ%eé °r é%’eﬁf‘&"f‘s"t%aﬁ‘“%poﬁcz"
activation, elicitss eeldsnphiensdyrest r (ARLHIERb| o cedt r é&Ponsad known
as "invasive growrhiv{g)l vittis enpldies thedactiven-rArdrequadedaihi on of
cell proliferatiHhatigatbofed @'erﬁ&Je@E'ték?afmeP and iyd}élﬂ \éﬁémbe}O Under
physi ol ogi cal C%@' teh PNy o By Spd l‘uﬂQfsk"VE%sgfrOW &39

ve

pi vot al roledn enesi s ur|n enb

fg V\/nen
unl eashed in canlbrér Ceg S BRI Bt t]ﬁ’l"?B’F Bty %fgstihﬁn fé?'ﬂbers
netastasis (13):  wSFReS PIRFSH véhweéfa%@@ﬁ%ehmﬁetﬁmﬁs ¢S thew 15
firmy establishddtess gerifili me wmissenswrmlbaérgns HOT-Lhe dMElsgene
are responsi bl e f:@hs&@ER hemeditary fr g of (mncn&rth( %Qel@)vand
i nappropri ate Hg:e@t@@!e?(c?&dmﬂ? l@g@ peapzshow . Ln g;)gé dypeg of solid
tunors, oftep correl a%hng }é\ﬂeﬁ” or g nosi s (1 e Frequent
20 alteratiof i i imA tantedy re ‘élb‘?"éF ofete exPEssi B’ﬁ (45) that
| eads to consti taetLGEWisher f zat |6orf-°anGa9.1ttﬁ%\PD on Tofont heessecw@pt or
even in the abserveéuafed | gard (2A6¥ayd netgased chiEER exieesiwrecan be
due to (i) gene campliddeaabbOitivaStdh taMbOLRE et WABH SunbPEf8s25 MET
confers to ”eOF"e@éEé&eaceiﬂ S SeJDEy'Ctl'nVQrﬁQV@%&% rcogvrhl ' ﬁ@’{ 116

metastasis ( nha ription

oncogenes, S%U(]:-h cﬁzé‘i £x uﬁ?ﬁdd %Eflpfé) OFi i PFE hy PRI a- "&(‘f’f’l vat ed
transcription, %‘Fth‘fls’-aéag‘éCtthén‘FﬁdgH@rttEnﬂH'PﬁMEé’fRr’e‘%?@ptléﬂeCted

hyper - sensi t i sesuBbcutige imeb| she of IdGE afdatpvoiot msiet utoe i(Bwasi®on

(19). Two stlate@gkes are cuidrenrbby #aed) | kGldcAbcat Ametice in
order to '”terf%rr‘éwﬂtb«agyr&éhﬁ'&e‘&' 'Hf'?e%%u;{ epLySs (RIKS) i, (L)
tr eat nent Wlé m) ecul e3s nhi bi_t g ros] ne ki nase
activity; (i1 Henf e Y ays. At e’ y mice were all
sacrlflced
- Figure 14: Direct intra-tumox delivery ©of

lentiviral vector encoding AntiMET-R inhibits tumor
growth, HCT-116 celis (4 x 10° cells/mouse) were
30 injected sub-cute into the flank of athymic nude mice.
When the tumor mass was arocund iOmm® tumors lentiviral
vector particles (1 Wg p24 /mouse) were administrated

<o - ccbkntra-tumorally-at day- 0-and at -day-3~--One-group- (€TRI)-- — - - =

received vector particles encoding GFP, while the other
35 group received vector particles encoding AntiMET-R



35 with antibodies interfering with receptor activation. 1[5 The
present invention is directed to the use in the tunor therapy of an
anti-HGFR anti body, and in particular an anti-Met nonocl onal anti body

- called Anti MET-R - produced by the hybridoma cell |line 5 deposited
by 1CLC with accessi on nunber PD 05006,  which was surprisingly found
able to induce receptor down-regul ati 0;112. I n one enbodi nent, the

present invention involves the use of the nonoclonal antibody

Anti MET-R for the 10 preparati on of a medi cament for the treatnent of
tunors and netastases in a patient suffering froma tunor. In a
further enbodi ment, the present invention concerns the use of the
Anti MET-R anti body for the manufacture of diagnostic devices for the
detection of 15 MESTR)c CEIMeEiei PhertungE vEGY Y 13§ vetalgated

Anti MET-R i s a merscicbomaltuaet irsedywitmib)cadpeer fevery Or dédw extra

cel lular domain of HEER{e203: MEBi 6f FABOLleRad «AaBbdIQdNniossTHOL

trigger all the biol egical 1ef figgt %feLﬂeC'ptlsgmitayenfmgacxﬁﬁ-%@-\@@h
factor (notil Lty, ?GQH T ration, cell survival, 1nvasion,

t ubul ogenesi s andan iogenesis) but it induces only notility.
Moreover, it up-T eguM‘ CONBEPRALIFi v 3%pF edi oRhof domains

ur oki nase-type pleasvedofen ttd iexbtarelbatar portsonotf abkeldf® iMeuce and
sustai n the expressikdenaid) .ur oki nase- 25 type plasm nogen acti vator

receptor for prolonged,peri@ds Aok k7R <HBESe A ACtd Vahes.f egept or
phosphoryl at '16’”’e"‘1h5m9 strict II¥Td¢pegdent ogigﬁébe !vg%.en_ce,
requires recept or diRer i Zarron " The agoni st abi IT¥F 61 Ri £4# i body
is not 30 sufficPelfPAMpei3sssells o-napsfyaed wikh tIferapeiati Yo8kaX vity.
In fact, a diff eparitchen ieWETdiRInEFO olvoriagganticlsor WMetbOm &4k aagdvat t he
i nventors exam ngmha i S oot abhe t anyc-Bshe@- apsef firdment-r ecept or -
down-regul ation aRdnbbrAQ8s: QAL PFARD &heSheddivhg 10f JhbB,Yt ragel I ul ar
35 portion ofthe Leceptol . A6, o, AR MELR dogs, not, by eyent
interaction o I—%fls Wi T P YHEES T B PET iYGehtT v R ONOE £ I—?@%l’-‘% Y
down- r egul at i on HEEABMN (THREXAAPTE -4 FHBF bWAAYAt 8 SEuSIuH thpres
reference to Fi gugddabveh|loafied ersact icontfdadser t rBeiiph¢drresoipnof
HGFR- nedi at ed si grak tpeassgductrron askiicNomnalr trie@ihmr oOf MizREBAES
pathway, known tQ.i1hg iAMQhy&sk Libcd NG aRfdy aARLOLdIC vEBSRONEEeoy
20 Met: conditicned medium of MDA-MB-435 cells transduced
with a lentiwviral wvector expressing the entire HGFR
extracellular domain. PSI-IPT: conditioned medium of
MDA-MB-435 cells transduced with a lentiviral vector
expressing PSI, IPT-1, IPT-2, I1PT-3, IPT~4 domains of
25 the HGFR. SEMA-PSI: conditioned medium of MDA-MB-435
cells transduced with a lentiviral vector expressing
Sema and PSI domains of the HGFR. On the right
molecular weight in KD are shown.
- Figure 19: AntiMET-R recognizes an epitope located
30 in the IPT-4 region. Cell lysates of MDA-ME-435 cells
transduced with lentiviral vector particles expressing
IPT-1, IPT-2, IPT-3, IPT-4 single regions, all of them
s i o wflag-tagged,.-were. immunoprecipitated. .with. the AntiMET=R.. ..
antibody and detected by Western blot using an anti-
35 flag antibedy (left panel); as control for protein



As it will be apparent fromthe results descri bed bel ow, the
inventors denonstrated that in vitro 10 treatnment wth Anti MET-R
resulted in inpairnent of cell ability to growin an

anchor age-i ndependent manner (see Exanple 2 and Figure 2), a property
that requires the escape from apopt osig due to | ack of anchorage.
Mbreover in viva-- as described in dethl in Example 3 15 - in
animals treated with Anti MET-R, the present inventors have observed
that tunors display an increased rate of apoptosis, wthout inportant
changes in the proliferation rate. On the other hand, the inventors
have not observed nodification of cellular 20 growth properties in
response to the antibody, neither in vitro, nor in vivo, in agreenent
with lack of inhPHREEFIC%ef f 8ETLIGE AMIIUNET- RfonctHe a#t44e&t i BRrOf t he
MAN< pat hway. Thimngesseodpatdawed ofiitthe anbi dnttlyfifg HEFR Modyacsid/at e

di fferent pathweysecSedOobynmetterd t bhms 2&ing! rieadys aeensshownd or

di fferent HGFR muapbs, (23kn ey I €SRONSE 40 hah_g@goni sts
(22). ANt i bw-cie?ﬁqgcgr %?Rip@i ore acl'eealéi Iaﬁql%rillgvg viéééhlg%di ng of
the extracel | Ul af” portion of -the réec Et%r STEEY oS W BN 86y i s a
process in whi ch'fié S0-lek¥faiCefrut dP2dGHT4PH GL1PdBPafcesr Bt ns s
proteol ytical ly ¥eleagsedaflr pacticre exmrtedsssny frheeIPT-Ruseaidnowk nghea cel |
to rapidly changesrrt s swriacecdin - -Iv@sEONSEohO- BONIMEABENt @klls

-stinuli--and- tigfa'n)éii@éédi' iwii?rplau@ér@c'i'v'iiaf %QU%&I Qﬁéresyﬂx_?lg Q‘i’l@sﬁ.ﬂt—-

i nventors sh eyi dence aqf _f hi 5 Y of AntJ VE anpl es
6 and 7. 17%\, 7 PRt ﬁ’% trrleesﬁgﬁg' a%%%i cdéaypl'ﬁ’s?ﬁ% %rﬁWe%ﬁﬁbg_ﬁgoduce
evi dences - in p%FrltlF'cﬁFa?quuﬁeﬁxéh’ﬁ e? 3lentipbfalAferMET- REAREFBWdY i s
active in vivo vker dEFt3 | ygsaensof uror HGFBW FPTdndCéblr natsebn Hfom

spont aneous net aaiagesa¥s5r aELbs canaeuest | & tangr akhed i-ah o vasee: M ce.
The experinents sugdesingt hat ihese effects ale (Pl alednly fhe action
of the antibody bgth ph. ganger (¢ S anctlmgrp the m croenvironnment. In
fact endot hel al ceF’f_s expr%ss ﬁ, 2 and we_have denonstrated
that the anti Met= R 18:9%8uébs aNedaF iy FretheseFrrR@iss Fie tififs type
of cells (data nesceshowdn ingeot vesldal aPansdt RonPodfillke ofr GHerdf t unor
is an absol ute raguyseiment tior chodre ckyndkh gitews i 2Rd-Reinasbasi.s (23)
?ndtlt ?gz) been iﬂimmng@t@hL@@e%né&tﬁ&eaﬁ_im @a@@tieaéy;@?%ﬂateﬂl c
act or : r n ation n_i.ncreas e
rel ease of tﬁdgb\?%%\f—(gg% oBlté’Egr lg%i osggn%éé anggkf%tre_s (")'(l:%lljrzgn%(lg%% -40) .
- Thus; the ef fect™dn tulff?® vascuPaFiSAET on COEPH We al $82%ndi rSct as
inhibiting Met fimreneBmoraseanssr acelysiscofl dCHbR6gacdls hdapelasase of
such factors fromthheh20aditiver-R The ibodenteorslaf dyhe poaseahti-

I nventl Oln hgivet abseeved t@-or@ju@@téd Calth tedueliRBcind fh}l@ﬁ& Um{qr
neovascul ari i AR, e A ecr.e 0 nunber . rout.i_ng
vessel s of t 5: n%r’og%%ﬁlr gharr%ﬁt C'L%f ?%lflst g%%ﬁ%%n%% f’h&ArFt%fg, 'R 251t
i s worth nothi nd"¥fiat 1§ e EEF VTP of ANt TRETER SRIRLSICAELPY's *di d not
i npact the funct4®nality of different organs such as spl een, bone
marrow, |iver, heartridwese 2and NocUsey, aaidi cta) disthdnGinisbasidevindent

pat hol ogi tCal al tAth QS £( At 2ERok 1ROWNInAGt fnd @B8- ¢ %B;@rame .
exposure to the ody.. , des e nizi n - | o

nor mal and né@pl%rsét%}:gmce fé@%hel An'?%’%/ET{"%Eglgtslp aygr1(%_<he'mrlal %D%Jt%y to

det ect overexpr eSS of |i GF-R and_to i nduce changes in bellL
viability. - Figure 22: Nucleic acid (a) and aminoacid (b)

- sequence..of - AntiMET~R .1light .chain.- The..CDR. regions. axre- .. ... —. .o .o

underlined both in the nucleotide and aminocacid
35 sequence.



35In conclusion, the results shown herein suggest 18 that

Anti MET- R-i nduced down-regul ati on of HGFR i s a candi date nechani sm
for i nmmunot herapy and the use of Anti MET-R or fragnents thereof in a
pharmaceutical conposition can provide a further way in the treatnent
5 of tunmors and prevention of netastas f in patients affected by

t unor . Addi tionally, Anti MET-R cah®be used as diagnostic tool to
detect neoplastic cells either in vivo or in vitro, for exanple by
| abel ling Anti MET-R with suitable 10 | abels. Ant i MET- R pur suant

.to the present invention can be produced by conventional nethods in
animals or, preferably, by genetic engineering techniques. The use of
t he nonocl onal anti body Anti MET-R 15 according to the present
invention is intended to include also the use of genetically

engi neered and human iggtd.onnef &heidygdneion abelled with

sui tabl e di agnostic markers. Genetically engi neered and humani zed

anti bodi es and net hog§e f%agg@tg @éﬁgﬂcgé%rzg%g%ew}gnomoh?dt e art.

See, forarele SO 1 nc d t he

use of fragrre%t svylcon i RFAY CRE°IHFt obe am"r’i’af’?\ 'S &GO (HEFRGY, such
as pepti des cont%ﬁat’fl'nﬁp?%ea%%“’%w bleEéI‘FJrﬁj raeg?i"@ﬁl%ﬁf WweApTETEft ary
Det er mi ni ng Regiied og25:{ICORsPondeg, kgey, afabinvRablg dxoabls) 2(8) .
fragments. ConvertiisonahplicagMeAds:ta5e tanal CabdaniREOMACEds bycer

proteolitic cl eagl%ggfeltg{tlogaqmaggﬂope ﬁrfggy&ptq Pyo QE@&&L& nt hesi s,

such as |iquig ol i h nt he recombl nant

DNA t echni qués. erAr??’F é Hoél mewgés a?‘évaﬁﬁg?eig’é%? used
i n phar maceut i caﬁr°€6‘f‘ff‘)o%119ty?oﬁsp’r‘f?tﬁﬁer‘f3@r rhnof’r%%'ioﬁbp%‘ﬂﬁv of@¥img whose
delivery may be athieveéevaiobmgptcdmienthonalnleasistiods ehncer, it
--drug-del i very.conhdibutiest tatthAsr @rophakits eutli falaseQRO%1 §)i.0ns

conprising the ant' bady SRoAMNETLR ansd Ofn fﬁ\ﬂﬂ@%ﬁﬁogsh%r eqowmy be

acconpl i shed a knomm son.

i nst ance, thle5 erX tlg%tr?ngé&e%é ETe enrlmgtler edlssﬁnﬁeh %’%ﬁébﬂ? §’5I ut| on
which is inject e‘ﬂ‘e F‘E? Gt FEEPTTTE Ppat iBnEoneT e adt i@ i FeSon of

t he proper dosagd depesids(®blUpendairpppberrigte CERFR speiciation ausi abl es,
i ncl udi ng t he ageeandshwehghin oficdthetpadsi eat andid Nvehoes, T Oslttene
experi mentation awr&@mltngew%pgéaﬂ soost Heqiski | hRdpar $0,,ARot her
enbOdI ment 050 t %%.tgrgt %gt %Yl%artl Icancers is receptor over- express:Lon

. (13} that leads to constitutive . dimerization and
activation of the receptoxr, even 1in the absence of
ligand (16). Increased HGFR expression can be due to
(1) gene amplification, as in colorectal tumors, where

25 MET confers to neoplastic cells a selective advantage
for liver metastasis (11), (ii) enhanced transcription,
induced by other oncogenes, such as Ras, Ret and Ets
{17,18), (iii) hypoxia-activated transcription, in this
case, the higher amount o©f receptor hyper-sensitises

30 the cells to HGF and promotes tumor invasion {18).

Two strategies are currently used in clinical
practice in order to interfere with tyrosine kinase
..receptors. . (RTKs).:... (i}). .treatment. with. small_.molecules... .
inhibiting the tyrosine kinase activity; (ii) treatment

35 with antibodies interfering with receptor activaticn.



10 invol ves the production of pharnaceutical conpositions containing
t he nonocl onal anti body Anti MET-R | abelled with a suitable diagnostic
mar ker for the detection in vivo or in vitro of neoplastic cells in a
patient suffering froma tunor. 15The present invention involves the
production of a DNA vector conprisingmiﬁsynthetic pronot er obt ai ned
joining a mniml core pronoter (mn pronoter) upstreamin an
opposite orientation to the efficient pronoter of the human

Phosphogl ycerat o Ki nase gene and 20 DNA encoding at | east a portion
of the nonocl onal antibody Anti MET-R. The DNA sequences conprised in
t he vector encode the |ight and/or heavy chain of Anti METR
conservative substitutions in the DNA sequences are al so enconpassed
by the present invenfPdrPiesefke| ineatds sidqiidneeedndai thedvsy ithe
addition of tag sequences thetdpryatoff hen SantdrH@R taetutbody,. ade in

nucl eot i de SeqU%&&&c@l@d&rﬂgaﬁﬂebﬂ@'@a?ﬁ&n@ldnéﬂ O4Mtiebad n-ofaf\td MET-R

30NDr cover the | BANERS moarl BaE hd nesty ch2 .lnd%gareéﬂ%? ey
sequence to t%e %e g?cf]e AnéLCI\/]'é’Itq?aﬁ‘é% og %%Io“m‘g’). Thi s
sequence al | ows ‘&ﬁl%@éﬁjﬁﬁlbf feue oRBE us? nb“déﬂcﬂll ‘P\‘@Ptéél geii-and i s
recogni zed specifgamdbtiorhy anti - FLAG anti bodi es 35(SIGv). 20

Al t hough the product i®nmf chbeliRbA v&%%se&fntthsixeaw&erlhvbmé%nti on
may be acconplished jy %fV@ﬁé %aeogiomt @99&4&90%#@%% Lyne

production i $ exen‘gl i fied er e ment, the

present invenli o FAVOTVE Ogﬁemﬁ%%caglfn% fBKIAq'{fe&f%artmEBFrp?jl §Frh°dsDNA
encodi ng t he eplatl‘t?p@eﬁsfff"ﬁﬁs regh ARrtérnt Wl FRioe| Bival @ arfPbody

Anti MET-R for the pr&paratinorheyf ebpdthadanernhef oreddre timgatpimt of
tunor and net ast@sesrnd) ehsubjeecds HR Theidet-rvemy ipddyt hesrDNAevect or s
of the present lrxa\ﬁ%@s&mer@y a%gagéyl%va&l%gnﬁowmndg@etc@@% & gene

t herapy. For ke reference 10) A furthe
enbodi ment of the B?a%telﬁ:t C?lﬁl\l\/sen |qlon nvv(ollv\%%r A" prddtct corrprl sing the

anti body Anti MET-R 15'HHEF O} i &gﬁ‘é‘?ﬂc%"f‘ﬁeraé‘éi‘boéjﬁd (REMasEFHHichi t or s
as a conbi ned pri&par@td osxtfrwr siliulamndousiy sepaieRie 620)sedtiesst i al
use in tunor theicapylodnaspliesdefddésnase cik el 10r shehdiehogadaibe

advant ageousl y @%@cw etl*iéltEHde rHepb@é!@Me' gfbw%efafé%ﬁg rkafQsporin
anal ogue 20( al hi och ). - 5-

[ (2, 6-dichl orobepnz§f‘ altflonyl (ng:,sva& lf%éslmﬂ RERA%S Ak
{[(2R) - 2- (pyrrol3 naigﬁﬂgﬁéfm))p%\‘? ol i ﬁnfluces’ only motility.
yl ] car bonyl 1- 1HNpyeewt=.2-ifl Jpeténrlened - the3-cgndiyidnoi®H dupdessidnone
(34); 51311274 [d£32)oRknaFectimer ephanhbled-activator but it is not
25({ 3, 5- di met hy Igfz[ {&-iMBLEY LBk P&IRZ LN -theYdAmREDQRY 33 -ddkinase-
25 type plasminogen activator receptor for ' prolonged
pericds of time. This mAb activates receptor
phosphorylation, which, being strictly dependent on mab
bivalence, requires receptor dimerization.
The agonist ability of this antibody is not
30 sufficient - per se - to Justify its therapeutic
activity. In fact, a different antiMET-R moncclonal
antibody (D0O-24), that the inventors examined, is not

---able. -to --induce - an- -efficient -receptor- down-regulation- .- - - . .-

and it does not promote shedding of the extracellular
35 portion of the receptor.



pyrrol - 2-yl ) met hyl ene) - N- net hyl - 2- oxoi ndol i ne- 5-

sul f onam de' (37, 38, 35); 5011271N3Z) - 5-( 2, 3-

di hydro-1Hi ndol-1-yl sul fonyl)-3-({3,5-dinethyl-4-[(4-

met hyl pi perazi n-1-yl)carbonyl]-1H pyrrol -2- 30

yl ) met hyl ene) - 1, 3-di hydr o- 2H i ndol- 2- one] (38); 51311606

[ (32) - N- (3-chl orophenyl) - 3- 1 3, 5- di met Hy/1- 4- ( 3-

nmor phol i n-4-yl propyl) - 1H pyrrol- 2-yl ] net hyl ene) - N-

met hyl - 2- oxoi ndol i ne-5-sul t onam de-]---(-38)---- - The
inventors have, in fact, observed that the 35 inhibitory mechani sm
activated by Anti MET-R does not 21 require HG-R tyrosine kinase
activity. This feature represents a relevant advantage in a

t her apeuti c approach®tHEF-Rnceat prtackievent | anfexection o8 EERRquent
to conbi ne diff ewigmt BAF ugsiti ef Trdertlyopidmpt ey eiGFRaddmetédfattoin t he
target nol ecul e.ad nshBen Case SfardiER 4 i beisy thHS RASSLL tRiGONMDI ne

ki nase i nhibitor i he_anf.i Y, al cante rary action
both on HGFR gct?sef\gr%gcr:lé a(ra% {%ﬁg?g ,5Thiéshg_|wsnﬁt%%/t]t%§ _eir%grslce%t he

t herapeutic e fi%ﬁ“&%lblrmta? gBE T HEF YL FravBt - R sgueriesp AR sitng
tumors, with thePditAreian EekifiedihgPdioray wikehve tirobeginmgtiMednic wit h

t he. acqui siti onttef aanitapvasitie- nedpassat | ¢ phenot ype. The
antibody Anti MET-R and id siffagmepbsparfr@f thberdindyclesREGdi ng to

t he present inv i,Qn 1 ed i.fie bove. The ki nase
363109, a{l'?e %ngglﬁ%li‘g dé}rﬁmgpxeacced ghaﬁ: 1 5_11[%‘

inhibitors to, be used in the conbl ned preparati on accoré’in J the
present i nvez?i ot}feégﬂerbtewb%bd’l%é}&mﬁ§ ’6%’1@8‘?& iTBnHPEHBA C &F <Frit hesi s
or genetic engi rMAEEiERY tCeERM dhed appheraparirkeperdepsdianmsr, (dese
present inventi drxa@flent onpassescea 2het hadopertys aheenidigieesPiznds
able to bind to akabastroanezppibion afethe exisa eel l Ak -gdpmain of

Hepat ocyl e G oWy, EReLOr; RegEpLOL, JNSLEL Lhese GoTRounds, fiave an

ant agoni st activity versus. the Hepatoc a eptor and
are 25 phar rrggcolfogigﬁaﬁrvmﬁﬁi&ée?%%th %r SO antor PEFEEnent of
tunor and/ or net’dIERREE. |NGvpar eheEred, tMiEsetevmgsoursdsriave @ble to
i nduce Hepat ocytismcGeowtch rhaetof aReggptier wWawiut eigpbatdran cosngzeddi ng
of at least a panrtiefe ofrdingeexdiba Geléul 64 doembonaf Hepat ogute 30

G owt h Factor R rs have hoycention Wl J
8GEREOSrs nave LBE BHESSDL J%%SQLA%% £ amlg&

. h i %
described i nZd’ e'garto{»ﬁ?lr? ptr%pgg iespI;'LrFT‘ J?gsli)ggsee herreantibgély,w?igi‘gher

. in wvitro, nox in wvivo, 1in agreement with Llack of
inhibitory effect of AntiMET-R on the activation of the
MAPK pathway. This dissociation of the ability of HGFR
to activate different pathways is not novel, it has
25 already been shown for different HGFR mutants (21) and
in response to HGFR partial agonists (22}.

non-

Antibody-induced HGFR down-regulation involves
shedding of the extracellular portion of the receptor.
Ectodomain shedding 1is a process in which the

30 extracellular domain of membrane proteins is
proteolytically released from the c¢ell surface, thus
allowing a c¢ell to rapidly change its surface in

- ---response- to.-environmental -stimuli--and- to--yvield--soluble-- --.o - oo

regulators. The present inventors show evidence of this
35  activity of AntiMET-R in Examples & and 7.



35 Antibodies, inhibitors and ot her reagents. 22 Monocl onal
anti-HGFR Anti MET-R was originally described by Prat (20). O her

anti bodi es used for |mmunoprecipitation and western blot anal ysis

are: anti-HGFR anti bodi es 0024 and DL21 (recogni zing HGR 5

extracel |l ul ar domain described in 20); antiphosphotyrosine P220
(Transduction Laboratories), antiubi qu”i n (Babco), anti-Hsp70
(Stressgen), anti-phospho Akt (Ser473, Cell Signaling Technol ogy),
anti-Akt (Santa Cruz Biotechnol ogies) anti-HGR intracellular 10
domain (Cl2, Santa Cruz Biotechnol ogi es). | mrunohi st ochem cal
stainings were pertormed with: anti human phospho- HGFR ( Cel |
Signaling) and anti-nouse CD31 anti body (Pharm ngen). For in vitro
and in vivo experi nmeRAtstEhtREa§eRt cinpaicattionathe | vehters arpibody 15
(VSV-G, Sigma) wesidgsees asia monicdlar imcEkaoylst Bn- ahdt ConGARBIR/CI N
were purchased fammoeay biiechemveAniis MelvdR mugkeat dg,aads agipaaci d
sequences. The tgapshatd,@n Rfnddg, ARt I@Iﬁgngggyymggagtg %SO pucl eoti de
seqguence _corrgspgann%l ng_ L{ t he SF?geI Dm|¥0n an fli%ure 3 als
reported in f7gufe 21b°and SEHID N8, nude mice. The experiments

Thenucl eot i di cant87fi© hoFaAtd$BetR fiésctoracaspetiditag v thse aCBRM egi ons
are underlined i9¥F 25h¢i gorEwd?]cboahd @1bgartchei rcedhsi Rodcicd seguences
are: CDR-Hl: GYTHESYMW(iSthdd2 .NQri 8FactChEdd2he 1iNPSSIERTE SEREAANO : 9) ;
T ght chai n ool oot o saabre nave HEAIGRSE 0P Bhe BT 30
ang figure 22% i o gﬁ%rst%éegg%nr? pE %reeﬁg%b agﬁ%qinnt%ié()tm , Cekts
Thenucl eot i di cantf&ifi RBECcPFEYEduefeevascubiiadpisrdivtg e PEHRALYCDR-
regi ons are -undayopnet dm aPegintesr&Parammht22br otk turenmipnoadi d
sequences are: 3mdChR:ddtasQBVRYPGERY i¢SELR: 1HeNG irhly; e 5B L2iedAAS
(SEQ I D that HGF is a potent angiogenic factor (24). Moreover
15 upon HGFR activation, an increase in the release of the
VEGF and other angicgenic factors occurs (48-49-40).
Thus, the effect on tumor vascularisation could be also
indirect as inhibiting Met functicn in tumor cells
could abrogate the release of such factors from the
20 tumor. The inventors of the present invention have
cbserved a significant reduction of intratumor
neovascularization, due to a decrease of the number of
sprouting wvessels of the wmicroenvironment after
treatment with AntiMET-R.
25 It is worth nothing that the activity of AntiMET-R
on host cells did not impact the functionality of
different organs such as spleen, bone marrow, liver,
heart, bone and kidney, which did nct show evident
pathological aiterations {data not shown) after long-
30 term exposure to the antibody. Thus, despite
recognizing HGF-R in both normal and neoplastic cells,
the AntiMET-R  displays the ability to detect

iiemi e mm .- OVerexpression..of .HGF-R..and. to..induce .changes..in..cell ..... .. _.__.

viability.
35 In conclusion, the results shown herein suggest



23 NO. :12); CDR-L3: QQSYEDPLT (SEQ ID NO. :13). Transient Transfection
of 2932' cells for Len tiviral Vectors Production. 5Approximtely 24
hours before transfection 6.0 x 106 293T cells were seeded in a 15 cm
di sh. 2 hours before transfection colture medi umwas changed addi ng
22 m of IMDM supplenmented with heat inactivated FBS (10%,
Penicillin (25U m), Streptomycin (25Ul%l) and 10 Qutamne (1% . The
plasmid DNA m x for transfection was prepared by addi ng: ENV plasmd
(VSV-G, 9 jig, PACKAG NG plasm d pMDLg/ pRRE 16.2 pg; REV plasmd,

6. 25pg; TRANSFER VECTOR pl asm d #330 or #331, 37,5pg. The plasmd
solution was nmade up to a final volune of 15 1125pl1 with 0.1X TE/ dH20
(2:1). 125p1 of 2.5mcacl2 were added and left at RT for 5. Then,
vortexi ng at ful fhafpedntiMEPHOPideded XidwBS anullat ioon aferksFadded and

t han i mredi at el ycaddedtdr eahansen t ort HenG@ the€apt WnQ. the use of

Cag! - preci pi tat leﬂnﬁalm@@n% dofPN&rlaaﬁ%@t gﬁeg%ff 1111?71-\/' 16 &%rmg%gu%icélthen( 18
medi um was rep sh one a o) soqiu utyrate

n per dish)._ Ce (fm%%ﬁ}{wfluorqe Céﬁ ernat ant ,c%%gf)rﬁtraf"ﬁ?' ng gé t ]?ea%é?% cl es,
was col | ect ed” at °B0t 8B Ho A ASER RN FInARBEAREET U DRl epts

col l ection, the stfsstadtiemtenamere spin at 2500 RPM for 25 10',
filtered through 0.2apmtandastyor edeaMeT-80Ga bafesid as @fadnasgrt cells
stcded with Tresh oyl Ty e heeB ittt B e Sy Ml e

S Wi sh. cu iU u . . 0, ,

gl ut am ne. F?é i‘r’ffté:@fi%onr cé Tpﬁe%l%gla\%ﬁgglnﬁg%gg%%% Wﬁﬁht%lét%? gsence
of pol ybrene n/ 1Pk t h supernatant containing lentiviral vector
-particl es- prepar ed?sMEFe’ (uirheaht tabdverrement | frvientbercennriet i on of
vect or particl esphzeivveen S0 apdvddrQongl 3metmddsof ikl Vardirzag pad

equi val ent (neaspveedr-by ELbpArendfi @e88¥deerMd @Ecdd JIES. t he medi um was

changed and the cel I's, yeig.! ele gpom. enoLie GHLLULE VAS 60 %

conf | uent, Cﬁ%| S were, incubate h nedi um w ut” serum and after
72 hrs super fat &fi°E0Ht%AI AP nGPANETRELIR invention 'is intended to

include also the use of genetically engineered and

humanized antibodies and antibodies labelled with

sultable diagnostic markers. Genetically engineered and

humanized antibodies and methods for their production
20 are known in the art. See, for a review (25).

- The use of AntiMET-R also include the use of
fragments containing the epitope binding region
thereof, such as peptides containing the epitope
binding region or Complementary Determining Regilons

25 (CDRs}, Fv, scFv, Fab, Fab’, F{ab’); fragments.
Conventional fragments are typically produced by
proteolitic cleavage, but can also be produced by
chemical synthesis, such as liguid or solid phase
synthesis, as well as by recombinant DNA techniques.

30 AntiMET-R and its fragments are preferably used in
pharmaceutical compositions in the form of soluble
protein, whose delivery may be achieved using

--conventienal--metheds -of -drug-delivery. Administration -~ - - ...

of pharmaceutical compositions comprising the antibody
35 AntiMET-R and/or fragments thereof may be accomplished



5 was col |l ected. EGER down-regul ati on assay. Cells were

mai nt ai ned in Dul becco's nodified Eagle's nedium (DVEM suppl enent ed
with 10%fetal 10 bovine serum Treatnents with the antibodi es and
HGF were perforned in serumfree nediumw th 80,gg/nl and 80 ng/m ,
respectively. Were indicated, cells were pre-incubated for 2 hrs
with either 10 gmlactacystin or 100 nM concananycin, prior to

stinul ation. For the 15 analysis of HGFR degradation, cells were

| ysed in LB buffer (2% SDS, 0.5 M Tris-Hcl pl4=6.8) and protein
concentration in cell lysates was evaluated with the BCA Protein
Assay Kit (Pierce). Then, equal anmounts of total proteins were

anal ysed by SDS- PAGE and Western 20 Blotting. For imrunoprecipitation
experinents, cel®s were Marbed ikmoEB Lhef f ehe ( 281 HMATT bexddGl, Tt 7.4, 5
mM EDTA, 150 nmM NesBhncd 0% yempobitidbfo Taht s XadOQ)ktéred he pmesence

of protease inhihihjghs aNdedodVnhBOrihoyanadat & Wby inro Ene
| munopr eci pi tatﬂ)aocqem:t %h%hget% %pa% QI’ Ifag:ge 6)1:0%%19%1!0?%?e gﬁ %?r&sel ns

stringency washes Weré

Wer e processe ‘Eﬁo“V@s’i‘B\bﬁr Bifof??%ﬁpé‘éjc%‘!cdi’%@a%e%t ARelardraetifods.
Fi nal detection a%es Purferishd Wi nget hetEGit detkcinwiveystemne
(Anmersham . 30 Meipebohdraakadiel diohgn anbe aBapassiise 0br HERR sheridiang.
Cells were serurgesfrsaﬁved for 16 hours, pul sedabel ed--mth- CAS]

--net hi oni ne - and- cysteine- (1 0gG /m_, Amersham
30 min. in m% hi oni e- %gr g oflh Bihe’ rengIVéﬁeﬁ%rbtl Tk é{ﬁﬂtj’toﬁen

treated with'® 95 ¥PLHE tﬂﬁt Pﬁ@l“cﬁl‘?ﬂ ofsHE et oFompoRbliags
Condi ti oned medi%®nketeingolthe crerbcdatkls dsitébedd AngiMBAMBNdpbelliegi t ati on
with anti-HGR exitthagedlithhle alitighadyc hapenopieahpi dadcediqr ahei ns

were separated hyiva %@S-laA%téado@utnesgpﬂs@géaaéyléfvaﬁ per hofmd as
previously descrj ?Qri %} LN yitro biological assays. For

eval uati on o;_énanculr%ora en en %rhOWth 10 GTL16 were pre treated
Wi th e ther Khti NET-BtoP RRSFG RERE Hh L AR Hedni 1 PR toaR ©F Then

1,500 cel |l s wer @NdeededioF nCOVENE 2% FBSSmﬁ]@tQC? 595 wufter aghrain8daPl aque
agarose, BMA) i njcéatdy wel | miamdammaicetai pedmédert henipicEs eneendfery he

i ndi cat ed amountgseteANtid o @ppadideHEE ditak9bn 1 GA%S o & Ot
colonies were flg}%[njjye igual sh%gﬁpyPho\%ghagzlgﬁeyrgoskal nin r(47‘3)nd The

i nvasi on ass in The

rrre
pol ycar bonat Z&/f |EiNta‘ere§‘°f’§ Por &z 6) RerecRosfed t“ﬁ’“i% §hcne of
Mat ri-gel basenerftntieedr &ﬁéﬂﬁE@oB} aber B vaeapenRes earriped Al ithedy
treat ment was perkooirethcpde-tinecibsitt Rgdidieheaty shbin oX4 AhoiMeEs-bef ore

seeding with 20 MMcARdd VBT R QLbMIVuGonENeR Bacl Oftaceldien¥el @rseeded
on the upper siagsale é@wgg%éaerbg, qnd FP&A&@ el BVEM #, 4% BBS with
100 ng/m H%a e%uences modified he addition of ta
g sequences
both at the 5’ or 37 termlnal. The nucleotide sequences
encoding the heavy and light chain of AntiMET-R are
represented in $SEQ IP Ne.: 1 and SEQ ID No.:2,
respectively.
30 Moreover the inventors modified the heavy chain
adding a tag sequence to the 3’ of the AntiMET-R heavy
chain (SEQ ID No.: 3. This sequence allows

--purification--of -the -MAb--using--a-Nichel .eolumn- and -is-. - - - -— ..

recognized specifically by anti-FLAG antibodies
35 {SIGMA) .



25 of the chanmbers. After 48 hours, cells on the upper side of the
filters were nechanically renoved. Cells mgrated to the | ower side
were fixed, stained and counted. The mgration i ndex was obtai ned by
di vidi ng the nunber of cells mgrated on HGF stinulation by the 30
ones mgrated without. In vitro labelling of the EGER with Anti Met-R
For Flow -cytonetry analysis, -10 GTL-4%-celI's were detached with
PBS- EDTA 0, 025% washed with PBS and 35 incubated with 50 gg/m of
anti Met-R anti body or the 26 same anmount of isotype control nouse
g for 15 RT. After 2 washes with PBS, the cells were incubated with
15 gg/ M of FITC conjugated Goat anti-nmouse I g (Jackson

| mmunor esearch | aboratories) for 15 RT. Cells were 5 than washed,
re- suspended i n PBS- 5YSASANthcapasgusadobyef (they RNA geetary ¢Beteon

Di cki nson, Muntmieseht eimve@llon @Rk- b6 @elohslivere by Xxedrarllety of

et hano! : acet on dsknbks [Rfouh 1ORHSCE: i, NBBoRlREkRT Mol BrAYrg0alscser um
in PBS for 30 aéx B;i Ryrified anti Met-R was added at a concentration
10 of 2.5 Jig/m %S 2% goat serum and incubated 1 hr RT, than
after 3 washe vvlth BBs, 2786 SHPTIeER arftPboRRESRAE ri@ventiel with 4
gg/ M of anti-nmoUgelres céh? ugatedini & h tNAe wcgrn RopprisA88 (MBI ecul ar
Probes). Anal ysiscofiithersanpliespenasdpey f osgred vt the ddotlsmanescence

_IrIIhCrOSCOpe ( Dwvt |aRBa.b&@ Qi t M- st&? ae) rélﬁrh(t:yc@l F¥p§rdéaggén%nt |
e in vivo expes,j, i ng subgcut aneousl y
ei t her |x106\%@(5"_;6r@é S‘é\é\%&% 0‘% %ﬁg’ﬁ/ﬁ §3r%e'1§§!e o T HD %%‘? Ztruor

fl ank of six olf!le iohod |E}|‘eentDNﬁu/‘Fﬁftf”é?raI°§ rﬁ% 8ﬁe~°§&tss CD1

backgr ound ( Charirggniiasemay appraghdpyess jusitpdmozppestihade eobfgeanie
tunor, mce bearihrgapmsSes mdampmlnakatﬂeéesérm wer@osel ected and

[ I’IOCU| ated either 2, | sRetf lemDod{hen® &N ¥he | Prd8e CASGOf1HFTLLO
[ njected i ce) tygend WAl LLD LI BALEAST ATDUILS AOTENEL R and

anti - VSV- G ter of treat ce were sa iced and

tunor wei ght Wwad 82?ﬂ ugf%’ﬂlemf% ﬁt?edfgof‘nf‘%%t st H“Wtﬁﬁsﬁ%l% t he
| ungs were anal FOBE1IRST BUeRIat iresEPic e SHMUSPoRUENe OSRPAFREQASPASI S.
| mmunohi st ochemseghestiaiiniuag oh pnmwtartynetrapw SEfaopley adtflakiraneof

phosphoryl at ed HGERw&s spember megh OBe 5 agmdagasddin- %‘e@dqu thdnmor
secti ons- usi ng- gizayd - AhgsphakGER.an hp%dy sgg@_loss@ gpa L 08 ud: 100) .

The nunber o stab m croscopi cal

27 observat‘flon (gﬁ?hoctnfeﬂ%%sm%‘fcglemhé?ﬁt -oxyPi’ n/%%s??ﬁé?aﬁﬁ
performed accor di‘dgttHchherabasz o sTHEWRE b [riﬁoft‘é‘émtmr@'na) for
routi ne pat hol odildak} i2rvestrodadirof-yIneahybibyonolaidihtiror
vascul ari zat i on Wasarbonyl}-1H-pyrrol-2-yl)methylene] ~1, 3~dihydro~2H-
indel-2-one (34); SU11274 [(32)-N-(3-chloxrophenyl}-3-
25 ({3,5-dimethyl-4~[ (4-methylpiperazin-1-yl)carbonyl]-1H-
pyrrol-2-yl}methylene)~N-methyl-2-oxoindoline-5-
sulfonamide] (37, 38, 35); SUL1271 [(32)~-5-(2,3~
dihydro-1H-indol~-1-ylsulfonyl)}-3-({3,5-dimethyl-4-[ (4-
methylpiperazin-l1-yl)carbonyl]-1H-pyrrol-2-
30  ylimethylene)-1,3-dihydro-2H-indol-2-one] {38); SUl1l606
[{3Z)-N-(3-chlorophenyl)-3-{[3,5-dimethyl-4~ (3~
morpholin-4-ylpropyl) ~1H-pyrrol-2-ylimethylene}-N-

The invenitors have, in fact, observed that the
35 inhibitory mechanism activated by AntiMET-R does not

e M@t hy L~ 2-0x0indoline-5-sulFONAMLAE] -~ (38— crem e = e e e e e



5 perforned by i mmunohi stochem stry on sanpl es enbedded in Ti ssue-Tek
OCT conpound (Sakura Fi netek) and i medi ately frozen at -80C. For the
i mmunohi st ochem cal stainings a rat nonoclonal anti-nobuse CD31

anti body (Pharm ngen) was used. 10 Eval uati on of apoptosis.

Mor phol ogi cal assessnent of apopt osi swas eval uated according to Kerr's
criteria. Because of the | arge nunber Dt si ngl e necrotic cells and

i schem a- 15 i'nduced apoptosis close to necrotic foci, only tissue at
| east 1 HET (High Power Field = 0,63 mm far fromthe areas of
necrosi s was considered reliable for the apoptotic count. Cases with
massi ve tunoral necrosis were not evaluated. Al cases were lunped in
one of the 20 two categories: nore O |less than 10 apoptotic

figures/ 10 HPF. fethiibet HERR otyprsdneasesasePracgivity.amhibodigature

stimul ation cel | sepsesents eat egel2DafOr adviwidgs Wi h ot hendehbewidng

inhibitors: 4 nMﬁ:’Po!a@r‘I' de (S-9eR) Btrgch’ljé' bj t fQF;Qk' Ras$L £ 2 SMtl 10-

phenantroline (S en dent rote ses; 20
Ag/ ml. aprotinjn and C}fﬁ(}gi %nﬁpﬁréaﬂl edfugh t'g |?1‘ﬁjie it selF“P‘E% Scystein
prot eases, 10° g C?O"‘bé‘g@t 5%%‘%3\ ‘t‘?)lech?’ﬁ bilh B d=a|5?o‘?feé’§§§r it

( Cal bi ochen) PKG wags i pivishbiedchyponriaat kingseeldlsionidds lghh THRA f or
24hrs. Screeni nghuiBbdpdailewing the contempbfadyN¥EMdnOBofH QWi 8% assays

for screeni ng teﬁtl$§t%”ﬂ%ﬁ“@§vml Cl@h;{g)qlél qru.ﬁei etc) enhance the
expressi on/ funct.i h%n 8 bi gl.ogi cal agtiyi t@éh HG-R or, | nduce

sheddi ng of tlge ext iR el uFAF T dSkmi B of P9 erraggené‘é OP? absence
of HGF or oth®r ‘?VéE@ﬁlEﬁssé@%rﬁ%‘P’és Al?*e&emaﬁﬂdltsrﬁm@nﬂobqq@R
preferably 5 i ntEithctiurgrwiarevtihe ap@ceptior thxt raceldigiar pP6ér tanon.
Mor e preferably,inzatbsi-neoapoind gheaseases a bi ol ogical activity

medi ated via HGFR byt aln%@@a aalaguiME%OR m&f&r al@Lx AUt o2, JFor e
pref erably about ti %sence of t he test

conmpound. 10 A1’-fhurt111%9tl Fécor poun preef ePa?ﬁy remvfeaif &8 exﬁr essi on
of HGFR MNor & pr¥repetst s a?PF%’sﬁleéo?W&ndT%vH“ﬁéﬁu’rl%;ﬁlé’ét‘l’-ﬁzlf?o
transcript or prist eisrebynathe ezpsbivdsorreg@atpref asctybynaboutth80, nore
pref erably aboutpré5e¢nt90 ineentio0%dael aid verdduckhe wbsesnoeneiordahe t est

chemical synthesis or genetiec engineering techniques.
In a further embodiment, the present invention
20 encompasses a method for screening compounds sble to
S bind to at least one portion of the extra cellular
domain of Hepatocyte Growth Factor Receptor, wherein
these compounds have an antagonist activity versus the
Hepatocyte Growth Factor Receptor and are
25 pharmacologically active in the prevention and/or
treatment of tumor and/or metastases. In particular,
these compounds are able to induce Eepatocyte Growth
Factor Receptor down-regulation or shedding of at least
a portion of the extra cellular domain of Hepatocyte
30 Growth Factor Receptor.
The present invention will now be described in
relation to some preferred embodiments by way of non-
-limiting-examples.. .- - . .. ... o

35 Antibodies, inhibitors and other reagents.




15 conmpound. Test Conpounds Test conmpounds can be

phar macol ogi cal agents, peptides or proteins already known in the art
or can be 20 conpounds previously unknown to have any phar nacol ogi cal
activity. Test conpounds can be naturally occurring or designed in
the | aboratory. They can be isolated from m croorgani sns, animals, or
pl ants, can be produced by reconbi nant?2 echni ques or 25 synthesi zed
by chem cal nethods known in the art. |If desired, test conmpounds can
be obtai ned using any of the nunerous conbinatorial |ibrary nethods
known in the art, including but not limted to, biological libraries,
spatially addressable parallel solid phase 30 or solution phase

| ibraries, synthetic |ibrary nmethods requiring deconvol ution, the
"one- bead one- conpouHldicdliobelr et igyd, amdMEYfR hetalsc bifyiasylvret hods
using affinity -@d¥eeEBEOILAPHat- SEDLCt 0OEr anthBBardy oba@ Caly . . .
library approachyjsnbbiadiedc4Q nol ¥Repidde ki t%'rlg;_l €S Mile the

ot her four approactrl(glg1 are na,tpgl I pabIDe 50 §9 ol'y eptlgl_ .__hon-peptide
ol i gomer, or small-ofecul e PPHresr %84 ofn oﬂ%&un §COBI AP g iU ay s
5For bi ndi ng ass¥fFacehidtifest FApdBUNdereripeef erigbl y2@ mol ertde whi ch
bi nds to HGFR exthcospbbtydogingdED otfranbbreeisaildbord ee ks ,matics t he
Anti Met - R acti vidniqaiein t(Babed)heamar-aBb7d0i(ot QGis68d) ,aght Miph¥s@fo HGFR

is prevented. Exgipl Q§e0f735uUch ol @%“Ha‘ﬁn& NGo4 r(?o]]o;g ),bUtaln%E.- ypot
e-11Ke no es

limted to, snal | ecul es, .peptides ,or peptl u .

I n bi ndi ng assayLS,agg?t f\cé:}‘lzt ﬁ’é&f‘%é © %Shnﬁgﬁ%“ &ng}‘({aﬁgﬁﬂqﬂ ar
portion can ¢OnpFI€éna det®ét abl 3%%Bel , GWEh asBiPtesMrdiogbedpi c,
fluorescent, 15 bhenphistonesdent , orénimorarexd abef(med. wirtadi altdbel | ed
i odi ne, radiol ahaimed Ehespbarars, (¢d1N0SRHOIRS Qkhd fAnworesEentn31

proteins, |ucifefas8,q0r$gLadLSH0er Xl dase l kgl n viv
phosphat ase). Det ect?%)hn o(f a g Sund o gllf)douﬁa 1;0l he HGFR

t est .compound |.chis,
20 extracel | ylar® Sﬁ%arf‘enn%anan%_e"r'lesﬁgu%co%olm\é\lghtelﬁ, Y675 exXRIDTEY by
direct countihg OFVr&di VeRfssTon YsBY 3TintGOPFERY-oA2ERAELHY, 26 Dby
det er m ni ng conveanspeFNYSLD grerapprchried dreulseibhdabemo a det ect abl e
product, where HG-FR or a portion of its extracellular domain is bound

25 t0 a Support AfiAXRIEIehARY @ 58! dnilbaEAN sB8.d-ekEI eved according
to well know metho Seie® @PafiBE dn of e BAhtiMET- :Iegrr;:ral cl’?aSl%ays

20 nucleotide sequence corresponding to the SEQ ID No.: 1

77777 and figure 2la is reported in figure 21b and SEQ ID
No: 6.

The nucleotidic and amminoacid sequences

corresponding to the CDR regicns are underlined in

25 Figures 2la and 2lb; their ammincacid sequences are:

. CDR-H1: GYTFTSYW (SEQ ID NO.:8}); CDR-H2: INPSSGRT (3EQ

ID NO.:9); CDR-H3: ASRGY(SEQ ID NO.:10).

The translation of the AntiMET-R light chain

nucleotide sequence corresponding to the SEQ ID No.: 2

30 and figure 22a is reported in figure 22b and in SEQ ID
NO.:7.

The nucleotidic and ammincacid sequences

- - --.corresponding --to. -the .CDR..regions .-are-.-underlined--in.-. - = o

Figures 22a and 22b; their amminocacid sequences are:
35 CDR-L1: QSVDYDGGSY (SEQ Ib NO.:11); CDR-L2: AAS (SEQ ID



30Test compounds can be tested for the ability to decrease a

bi ol ogi cal effect of HGFR Such biol ogical effects can be determ ned
using the functional assays described-in-the present application.
They are referred as the anchorage i ndependent growth assay and the
35 invasion assay (both described in detail in the 30 exanples 2 and
11) and the evaluation of the transfor®®d phenotype in vivo
(described in detail in the exanples 3, 11, 12). Thus, functi onal
assays can be carried out in vitro, using any cell line expressing 5
HFGR or in vivo using any animal nodel in which is possible to study
t he devel opnent of an experinental or naturally occurring tunor
expressing the HGFR. A test conpound whi ch decreases a bi ol ogi cal
activity of HFCRudby 1ai; |ezasts alpoutetkdr pyzef es abl yiahout 50, nore 10
preferably about 75, 90, or 100%is identified as a potenti al

phar macol ogi cal 2 pUPn % 'n d )

EXAMPLES 15 Exanpte A 56re] T
si gnal transductiﬁﬁﬁﬂﬁiﬁ?ﬁgﬂﬁhﬁLmET Ris a nDnocIonaI antlbody
di rect ed agai hst thermxtoxaveidlyl 3¢ Hommi hetfreHEGE2neteptiion dtere it
recogni zes an epid‘ope3ti sdlilectvets Osaddaat ihornds bym 20 skhezl hgand. This

MAb behaves as a,di@kbi 8laAGQRL &I SLBES 'mta_dﬂ%%a@%héﬁdegig%ﬁd d the
bi ol ogi cal eff ecg I |O%| Eﬁﬂf bysuﬁ?, &'fe(r)lgé/& S d%ul o enég%‘tégé’ﬁ gg iad

proliferation, ™ sirvi

angi ogenesi s) buf "9 /i RERiGELL IR VWFHH tSfrepis B o {4/ M and
up-r egul at es 19 hetlesasing utitve Exprebsmon YA uriskifnaserdngfection
pl asnmi nogen act iwat @repated thy :dadhgAbl BN @lebfiicev@ndesusd aidy t he
expression of urgkkRane ypﬁdsmlas BMRRYRIRRACIGVAL QF; 1 %epép%s&ﬂ{

prol onged perio f ti SygPARR ac A% recep
phosphoryl at i ondsswﬁ ['Zh NSiE strl c? f i #cgi;ésrqt oﬁngﬁg)&b o] (/all‘gence

ein
requires recRPt &hedF’?T‘E?ri”flatsf’gﬁtm‘f*o“%ﬁd?aé@suq HE Guéitdorrodrmsutdt her

t he Anti MET- R antliZbedy watlghl -1% effivéBdnt (2:4) - - 10l -ofo 3.AMelChEke with
constitutive HGwerecepiar =act iléat | 0N HTN £6V €5’-.eXRERS StdiGexing at

full speed, 1250pl of 2X HBS solution were added and
than immediately added drop wise to the cell culture.
CaPi-precipitated plasmid DNA incubated for 14 -16

-,

20 hours, then medium, was replaced with fresh one added
—— of 1mM sodium butyrate (18 ml per dish). Cell culture
supernatant, containing vector particles, was collected
at 30-36 hours after changing the medium. After
collection, the supernatants were spin at 2500 RPM for
25 107, filtered through 0.2 pum and stored at -80°C.

Infection of target cells by cell supernatant
containing Lentiviral vector.

10° cells were seeded with fresh culture medium

30 supplemented with 10% FBS, glutamine. For infection
cell lines were incubated, in the presence of polybrene
8ug/mi, with supernatant containing lentiviral vector

v -oo- -particles - -prepared - -as--described-- sbove - -at - final- - oo e

concentration of vector particles between 10 and 150 ng
35 /ml of HIV-1 Gag p24 eguivalent (measured by ELISA



35 tunours, the inventors first analysed its biochemcal 31 and

bi ol ogi cal activity in tunor cells chronically exposed to the

anti body. As a nodel, the inventors used GIL16 cells, derived froma
human gastric carci noma, where HGFR i s over-expressed and therefore
oligonerized 5 and constitutively activated (27). Figure | A shows, a
significant reduction in HGFR expressiZn and tyrosine

phosphoryl ati on. The effect of the antibody on HGFR si gnhal
transduction was then evaluated. Since HGFR is known to 10 pronote a
strong anti-apoptotic programby stinulating Akt activation, the
inventors evaluated the | evel of Akt phosphorylation upon Anti MET-R
treatnent. As shown in Figure 1B, Akt phosphoryl ation was inhibited
both in basal coashay)onaang: 13 EGE- shé NddALRdwee! biSangdbAred hate

i rrpolrtagt pat P\Na&/el@%t waieedlél?/l BER Iﬁhérhetﬂ}éwléup@ﬁgvvayahs kEQ\é\@tth o be
i nvol ved in sti [ ntors checke e

| evel of acti vatl on 8 {im ?fcﬁl nw%egwin?urbgg Fed Wt it HE aftFbdty, but
di d not observe S7Yfi #F1CANEST dhi Brt PUPPORTEM; §°2®a1r5‘éflﬁ\/&?é’9?l’(”8%tRa not
shown) . Exanp?e s ARHIEFIR inhibits the transfornmed phenotype of
cancer cells in vitro. The effect of the antibody on cell growth and
on 25 the transfgimedophesst yReoyassapsessed by nmeasuring the ability

of cells to grow in @%hclr;orggg dggﬂ%ﬁgg%ar}% ph ﬁ)degende% dnpnr&er and
ul ar rc

to i nvade extra- ceII

difference in t &6 T i t”de‘fm c &Py toSLﬁﬁPEJW“‘?Iﬁeéori&tPl ot of-e‘“a"ﬁ‘rchor age
30 dependency? waRPVEBS e R - uFERREIREDOWED gt Rhtbodies and HGF

Anchor age- i ndepermdenbegfcowtdl 15 seichm cidep dependenth v uemBhini ty of
cel|'s to overcong apRLYSirssshitibOLy.a0kerof J.h@ﬂfhh&@ﬁag@elrst heere
so-called - "an JJ@ §ne btameé P%:Oge'iq%%/sb'r:&hu%y&éry lﬁngllfyisac ac}ls(tﬁ.g

eval uating the 5 ab
3, D H SR TG Lo b SRR AR AT GR -  EOTE f 0

Since 32 man
confer to cefts acnﬁlllssﬁ d—‘ﬁerﬂGﬁR ferradation orslkeeted CTteb imellBs in
0. 5% agar and neduftfar néas t bes,cud tSure Tristhel pplesence aad absenae of

different amuntenoénraAbh Mal- 8191 195} ivhkekeyARkel S&?it&fpemgat ched
anti body (VSV- G)BCAagr@tqungg - Kéﬁ Q%%)I nTgérgurgugp am ? Ereat ed
as well as untreated cel were abl e

Conversely, AntiMNET- Rpld?taeéf‘fscg?rley Einﬁ‘ﬁ?"fﬁdt g’éf a?Héh%PreggémijnH‘éﬁéaﬁaent

growth of Ca?’R:el’BleéFJr@ For immunoprecipitaticn experiments, cells
were lysed in EB buffer (20 mM Tris-HCl, pH 7.4, 5 mM

EDTA, 150 mM NaCl, 10% glycexol, 1% Triton X-100} in
the presence c¢f protease inhibitoxrs and 1 mM Na-
orthovanadate. After immunoprecipitation with the

25 appropriate antibodies, high stringency washes were
performed. Then  immunoprecipitated proteins were
processed for Western Blotting according to standard
methods. Final detection was performed using the ECL
detection system (Amersham).

30
Metabolic labelling and analysis of HGFR shedding.

Cells were serum starved for 16 hours, pulse-

- labeled - with.- -[?3$] ..methionine - and- .- [??S] - - eysteine--
(100uCi/ml, Amersham Corp.) for 30 min. in methionine-

35 and cysteine-free DMEM medium and then treated with



10 in a dose-dependent manner. It is interesting to note that GIL16
cells were able to formcolonies in soft agar assay even in basal
condition, due to constitutive HGFR activation, and that the anti body
reduced the transforned phenotype of these cells both in the 15

presence and in the absence of HG-. To evaluate the ability of
the antibody to interfere with cell irfasiveness, the inventors
st udi ed MBA- MB-435 04, a mammary carcinoma cell line which, in

response to HGF, is able to invade reconstituted 20 basenent
menbranes (29). As shown in Figure 2C, in vitro treatnent of these
cells with Anti MET-R resulted in a dose-dependent reduction of

i nvasi ve properties in response to HG. 25 Exanple 3. Anti MET-R

i nhibits the tragisfher medhiNBRR ype | ViSWHGVOod 0 HEFSEessr t e achtsvi ty of

Anti MET-R on t untncgt oMl i fediaV OverleN€cd N¥BAELOT Snd NQAGH QL8 1o
subcut aneousl y %ﬁoﬁﬂéi 1485t hQuQ:B?I_t egr{tqr—l-lé%‘}@nkeQI:racellLtllea& twi ce

i mmunodefi ci ent 3nq.gu/ nu_femal e m ce. Cge animals weré tréa

a week with ejtH&IARTY METEBF SV e e haRP HH 0P THE PRPPFEE (&

gg/ gr). The thery®8%5rt 8ed 1 febdcagdiewm@rby r amspl apeafemwd upen
appear ance of tuwmevsowsiyt Hescrdbéd iof (24).ection: only animals bearing
tunors of conparable 35 size were treated for 4 weeks. Tunor vol une
was 33 nonitoreg; duriNg;gllgtnealigpt, and a decreased growth was

observed in Anti R ar cg{?e 3A),, After treatnent, mce
wer e aut opsi ed and t Utfor 8V WeFE* Bk c?’s e BT HIRG =01 " GABREIRBT s ABAH Y n

Figure 3B, i mi%el8 veeated WeeheAntitvErifoen dnpiETBr or VSV-G
significantly snal |spent hasdium cont £®| Soyys . <TOeD5),. 500N ckhbs evdrenDr S
the level of HGReaedi vatiren, 2shesd dysSbasNi NFcwhbdr sprebldge

ant i bodi es agai Lhe p phor vyl d, tof, S
Gocr eased (B gupagfaggili  PBasPhel vLaLed Lo Mal Whe.[AGER Oh, et

I the.10 rcent age .of apoptotic | s was
significantlyi Hereased O(F'F%eur'lléd]fﬂlt.g‘?,l\%“ro@%%ero?t%%tlgf’gjse@nfm?ﬁ@ ntors
eval uat ed i n' hefoFurdriayéct FERTE P18t 4R58i AP hV i 388/ P¥n/ eosi n
apoptotic and mtegrizofinguresing | ¢4 ApopTlosi Snwasosi gsisky cams| y
i ncreased in tumerrbissuesinl5 mhhakdiad faapbersce tdoeaimf W tthet he
Anti MET-R, the nyyibes-hafl 19988 1q8 @ FBSE HBehapged.d4ak a,:1at
shown). 15 ug/cmz of Matrigel basement membrane (Collaborative

20 Research). Antibody treatment was performed pre-
— incubating the cells for 24 hours before seeding with
20 nM AntiMET-R or VSV-G. Then 5x10? cells were seeded
on the upper side of the filters and incubated in DMEM
+ 2% FBS with 100 ng/ml HGF added in the bottom wells
25 of the chambers. After 48 hours, cells on the upper
side of the filters were mechanically remcved. Cells
migrated to the lower side were fixed, stained and
counted. The migration index was cbtained by dividing
the number of cells migrated on HGF stimulation by the

30 ones migrated without.

In vitro labelling of the HGFR with AntiMet-R.

--- For Flow-cytometry analysis, -10% GTL-16-cells--were-- - - - -

detached with PBS-EDTA 0,025%, washed with PBS and
35 incubated with 50 Hg/ml of antiMet-R antibody or the



The inventors perfornmed the same kind of experinents also on

VDA- 448- 435 154 cells, a nodel system 20 for in vivo spontaneous
nmetastasis (29). Aninmals were treated twice a week with different
doses of Anti MET-R or the control antibody, adm nistered either
systemcally (1 gg/gr or 10 gg/gr int rz%-aperi toneally) or into the
tumour (2 gg/gr in situ). The therapy started at the day of
transpl antation and was carried out for eight weeks (the tine for the
netastatic potential to be expressed). After treatnent, mce were

aut opsi ed and analysis of primary tunours and lungs (the privileged
site of netastases for these cells) 30 were perforned. Different
organs (spleen, bone marrow, liver, heart, bone and ki dney) were al so
exani ned to rul eSVift JPGERNt PAI L1EBNPR eFFEet showee g Eopi &5 ankdysi s
showed t hat - Ant2NEF- R vadasnehth PBSU|thedeelils- wgrovitnkipdtiedi ¢#1won of
the primary tunols wess JfFFOTT ecdfrdatafdo3b 49 tasaseohi stxaehe cal

staining with anintmtglggk@s% rgﬁ &Q}g&g t; ¢k OSine p | at ed
form of HGFR sho 3 @bﬂé&g tflgg 1)5 X! ugtng% Q%ey

his ¢
recept or actlgat%g' % rif S5 égver Eﬂ?e% c?élgo I YaRAIRYsi s of
the lung sectionS e %%ﬂ“@ari’h‘éﬁ °‘b8ﬁ?€<31nﬁ9#‘aMPHﬁ’Eﬁ=m| H}@bt F&h and
systeni ¢ adm ni s¢¥alporeldf vens MERRiprmerbatddatdrappedr doce’of
di stant netastases ice then lupgkanditin dhgobnspechedn orgams: (fd-gure

4L). Since rany WOrkS Bave:shown kbt HEF Jted POtenb,dd angipgeni ¢

fact or andt S II|n o] r|b tes to t enesi s,
t he |nventors ana yzl;,?tla:’dhgﬂﬁ%L vg’sgu%ua 9% at f%rr?ﬁ%eﬁ# %\%ﬂ%ﬁ%\é% x
treatment. In tH8se t I‘ti‘t‘f‘()ré‘sftfeﬁe i HASHEDr Y- HouRRPra RIS fanCARRCER
reduction of thexnvdhbdr wis wayselssd (wilthcH werwl f efveantdndodser gar in 15
size) and of thetanjbyarehesty Rhguriexd Mubdl . 48Bhemd rveRNEOIEFobr)S

concl ude that thga0bsey ved antye- tlégyﬁglegndwgglt i ?éﬁtogﬁ(;@t |‘91t@1ffgct of
the treat nﬂenﬁ Waﬁugygs e%c&h‘%tc%e C;préeng‘gckﬁ rLEl e antl on tUITDr

and on sproutl ng vessels M Cr 0OeNnvi ronitent . 20°BxXa ﬁ%?e 4.

Anti MET-R i nduces HGFR down-regul ati on To st udy the nmechani sm
t hrough whi ch Anfd WETR Rxpsrigeingsto interfere with HGFR activati on,
the inventors treat ethan tin eivtiber Hipfeir MERtR Oke MSV-far rhiGkR 2%y

over espressi ng c@lobsiadings b@@éﬁ@ﬁ@o&s@?e”@iﬁér"\h@&ldss Ereauent!y
observed in gany, %@Ebﬂ 9113 Ahaoﬁﬁégh“l’ag tklkrg)rsostezfloﬁg(%\éamaecreasure oA,

the inventors observ t ot al anmount &d, in a
ti me=dependent rf%?ﬁﬁi pORUAPASTRETRR B P hote™§Se- BLEF e nBHES Thi s

30 suggests thathlheb%ﬁhqmm dfbibledy Bbweei f Lardkpoiirdliced’noacept or
down- r egul at i on.apbkatacent ef egthengeimdrundeeki ne=arhay imxstbesercel | s,
over - expr e55| Ng dobhraditGaizet R@ I géi'éite&\/a%n&'n@%&?a'&@d' pguke

-receptor- -f egul atj qQ fl u g wer The i nventors
then verifi e whet her tfhe Ant i sg é E CQ%‘ Of cT 1Rjec €8
mice) twice a week w1th the indicated amounts AntiMET-R

and anti-VS8V-G. After 8 weeks of treatment, mice were

sacrificed and tumor weight was evaluated. In mice
injected with MDA-MB 435P4 the lungs were analysed feor
¢ <the presence of spontaneous metastasis.
Immunohistochemical staining of primary tumors for
evaluation of phosphorylated HGFR was performed on 5 Hm

- - o= e oo paraffin. embedded. tumor -sections--using -an-antd~phospho= - - o ol

HGFR antibody (Cell Signaling, 1:100). The number of
35 metastases was established by means of microscopical



anti body could trigger receptor down-regulation also in cells

expressing normal |evels of HGFR. As shown in figure 53, |left panel,

also in these cells, Anti MBT-R efficiently down-regul ated HG-FR.

5Ant i body-i nduced reduction of HG-R exposed at the cell nenbrane was

al so eval uated by FACS anal ysis. The Cn%t of luorimetric anal ysis showed

that anti body treatnent reduced the anmount of HGFR expressed at the

cell surface with efficiency higher than HGF itself 10 (Figure 53,

right panel). A simlar reduction, in the sane assay, was observed

also in GIL16 cells (not shown). Exanpl e 5. Ml ecul ar Mechani sm

of Anti MET-R-induced 15 HGFR down-regul ati on

Li gand- dependent andant i body-i nduceddown- regul ati on may foll ow

di fferent pat hwa§serrdigjarddepentient ldoom- ragerat hamtoky RfiKsosim a

mul ti step processtainthaudpeporné®r aadorantd ofy thy QuidsoRydathdhe 20

endosomal sortingra8dof i Nal dsyghassosorsl or .pefgasompl.degradation

(30). To assess I.Gh. datj t hway_is_involved, 1n,

ant i body- i ndu edﬂﬁgs;gl %&n&g?_?‘}&?gﬂ&%ﬁ, \é\?htem}oﬁv‘é% c&xgmbﬁa&&%d"atshe

activity of el t R PHEEY JHosBREN Gt sfofdhedss o 1oBa SEFRLA toopdred

speci fi c inhi bi tBY s TéefesnTaly cPH asdrpawtacy®tkiura rBspsekl velnd, prior

to anti body sti msretiorlySur pfisdengl y, anhi | e-gathi bi ti psr of tihe

pr ot egs?_mal paz rm)gén&ei\éQBSﬂléfnibgpabfe?i@ihéganibggHG&Qle@[l:B anti-
egradation, i a [ e r Wn - regul ati on due to

Anti MET-R tr trnc:nte?EF%{':%Q}UIrngetﬁi(é> ay u%%g% lﬁé’ﬁ@l Y25t 7€ I ndi cat i ng t hat

the anti body and the |igand pronote HGFR down-regul ati on through

di fferent nol eclBLudEicNanf wrptesikhr eover, when -the activit y * of

Morphological assessment of apoptosis was

evaluated according to Kerx’s criteria. Because of the
large number of single necrotic cells and ischemia--
15 induced apoptosis close to necrotic foci, only tissue
at least 1 HPF (High Power Field = 0,63 mm) far from
the areas of necrosis was considered reliable for the
apoptotic count. Cases with massive tumoral necrosis
were not evaluated. All cases were lumped in one of the
20 two categories: more or less than 10 apoptotic
. figures/10 HPF.

Inhibition of proteases

Prior to antibody stimulation cells were treated

25 for 2 hours with the following inhibitors; 4 mM
amiloride ({Sigma} to inhibit Urokinase; 5 mM 1,10~
phenantroline (Sigma) to inhibit ADAM and Zn-dependent
proteases; 20 Mg/ml aprotinin and 100 pg/ml leupeptin

to inhibit serine and cystein proteases, 10 pug/ml

30 pepstatinA to imhibit acid proteases (Calbiochem). PKC
was inhibited by treating cells with 1pM TPA for 24hrs.

. Screen-ing-met—hods--- . e e e S e e s e s deae e e e e e e e e e e am s

The invention provides assays for screening test
35 compounds which modulate the expression/function/



the proteasone was inpaired, a fragnent of 60 Kd, 35 barely
detectable in basal condition, was heavily 36 accunulated in cells
upon anti body treatnent (Figure 6A, |ower panel). This fragnment was
detectabl e on Western blots only with an anti-intracellular EGR
anti body and consisted in the cytopl aoégnc dormain of the 5 receptor.
Mor eover, as expected for nolecules c tted to proteasonal
degradation, thé 60 Kd fragnent was tagged with ubiquitin noieties
(Figure 68). As the extracellul ar domai n (Ectodomai n) of the
receptor was not detectable in cell |ysates upon 10 Anti MET-R
treatnment, the inventors verified whether it Was rel eased out si de the
cell's upon cleavage, a phenonenon known as "sheddi ng" (31). To test
this hypot hesi s Ii?’f?éoi?h?/aelntaﬁ%‘”itdoRédblf%rHG?ﬁeOJprJ@elea%esltﬁddwm HGFR
ect odomai n i n cetlle cedtinar ecolddiam d@alins aer BGHS et pbeddneal lor

| abel | ed with ragiseacs iofe 18bDrCysii Pedipilod323pledihi oni ne and t hen

treated with either HG QO Angdmjgg‘] R he s I I ected
and subj ect ed?]to |gﬁg&opre0| g%ﬁ%n V\/l]&t ﬁéan ant #YE%JG:FgE qu

recogni zi ng the extracel Pula a AECERE % hERIF 3R DY 2| Q’GFE“’M from
culture media of %ﬁt%lﬁ?oﬁeFe‘aMryaleﬂfél PeitPorad |dscrednes avpilogical
i munopr eci pi t atadiai bandedigtpi nyiandSFRNGIY- radutéary canditt ixmns wi't h
an apparent MV qfre¥8fadg GBosY mpomdidﬁgsrtaﬁeﬁal?o@yc%ﬂﬂteﬁsowé he,

extracel | ul ar 4-ghai r AT duci ng
-1 @ f@.)a’tlw% Eﬁ'c? g%?’]élg? J‘ét;i'l:,amy 80 poungd o

condi tion, (ﬁ}e conpl Aex res%ﬁ

(0-chain) and 45Kd (‘a- c hal ) Pt e 99BROEH nﬁf%iﬁﬁ%ﬁhﬁl deAvtatEfhance
this process, r&CBpEITogh&ddHRER walorar aretarebly.y 4 ressasedPamgn -
anti body bi ndi ngovATeudr ey tHEFPr exacusiglatea pidginabgl aghte3a
amount of HGFR ecibeddnad N, p:12=fkRapuit @bbe: 50, more preferably about
constitutivel yrelseasgdi pt hegost rx%l&@ix}eu't%r tﬁé‘véﬁs% BENL: ife I&st

interesting to %@QE&JI ne that - -antibody-i nduce ~ect odomai N
- sheddi ng- was obse ‘al so in cells expressing normal |evels of
HGFR, such as 35 endothelial cells (Fig. 7B). 37 By treating

cells with incrégstnépmpaped of antibody for 4 hrs the inventors
observed that anti badytnmesimabesdHGER sbeddinagmyas ogdosa- depandent

(Figure 70). To qapalaseot hiaokbngd 'a‘fr@gdyaﬂr;dtgogxy th@dﬁzctegr S 4GER
sheddi ng, th '%‘6%?% $ sti rpél ate t he ¢ gﬁsame anount of
ei ther Anti %@V G for ditrferent” momé’s I"Fcr ed¥i'Rg | &781 s of
t he-ect odonai n \B@F"é‘“ad:é’tléi‘:’t% i r‘?‘cfh‘é‘-%dl Gfftof WAPPWEF- R “@2pubenot

VSVG - treated cekrbmllyhosdurginhatr téreicobdenverk dabolrodyy. They
can be isolated from microorganisms, animals, or

plants, can be produced by recombinant techaniques or
25 synthesized by chemical methods known in the art., If
desired, test compounds c¢an bhe obtained using any of
the numercus combinatorial library methods known in the
art, including but not limited to, bioclogical
libraries, spatially addressable parallel solid phase
30 or solution phase libraries, synthetic library methods
requiring deconvolution, the "one-bead one-compound”
library method, and synthetic library methods using

©es - omemes- - - affindty oo chromategraphy- -selection: --The -biological - -~ - - -~

library approach is limited to polypeptide libraries,
35 while the other four approaches are applicable to



10 i nduced sheddi ng was specific and tinme-dependent (Figure 7D).
Exanmpl e 6. Anti body-induced HGFR sheddi ng takes place at the cell
surface 15To test if endocytosis is required for EGFR sheddi ng the
inventors utilized a cell line stably transfected with a nutant form
of Dynamn (Dyn K44A), which is known to inpair clathrin-dependent
endocytosi s and whose expression is untfer the control of a 20
tetracycline regul ated system Cells were maintained for 48 hrs
either in the presence (Ctr) or in the absence (K44A Dyn) of
tetracycline in order to inpair endocytosis as a consequence of the
expression of mutant Dynamin. As shown in Figure 7D, anti body-induced
25 shedding was not inpaired in cells where clathrindependent

endocyt osi s was pahidebtetk, non-pdgicdpr ol &ases, nor e soahinom yechlwol ved
in the sheddi ng ofvdmibs asrecpiiuatifs belong to the asecretases of the
ADAM fam ly. In an attenpt to 30 identify the enzyne responsible for
HGFR sheddi ng, tge bén-cérllsesl ating agent 1, 10-phenantroline, an

i nhibitor of th _yf_ Zn- dependent proteases, was added to -
the- cells prPor to &°Fi bBHAIPPeafREANS, | §2€ hi §etondiamPernd r ekept or
sheddi ng was unafPfefetred  daralargie 3Ghishownis heeFmegxthatelllhbar
proteol ytic cl eayageonf HBER: 3IRi@ChRdefRieN hSiket dRdi aitede )R

a-secretase but 181401 pesp Nt pr ey, ; [ g1, 18 known
that HGFR transcggk%i.ﬁall E&ggkg?ée)gg%%?sbfd\?gﬁaeﬁ {E%qb# o

clotting, the 5 ifventors ales chacked® it S95PoFessalet 1gsude
coagul ation s§stBH F& #°bel+LEENEP HI T Sr "REIIABIMI PRPEABRRII 97g.
Hewever, the roleerofidpriodeanellegntesf.actors in this process was rul ed
out since their inhibhtbomiiwet Rsapfot idiicResli chaotesd! tRkpound ox

anti body- i nducedydi@FR 10, &0 e} s heddiN . dedat & not sshwn),, Usi ng

a panel of other.inhibitgors (amloride, pepstatin A _|leupeptin) the .
i nventors al so exXeluted stuﬁgl i nvol vénent®°8f Sbcitﬁgzi’c’knoﬁllr]wu%’xp‘?ﬁg‘érrt%{ses,
such as U okilhas®ematiHiresprtirease® sefifi@aaHe cyde®ein préecases
(data not shown)radi§laitwldeder, ivdimns nventedislabksed pr opssiphbats,
sheddi ng of the ecbodgaies | sri ntdepessant f peMaAek] ValidFe0fsd?KCa,
since inhibitiondfetddiSnenz By at0 hibgh d9se ;61PMynang..pL ol onged
treatment (24 haurs), wth.t hecers)Focr pﬂo!juedstwg{mTI:i’A,bodlng not deIS;GrF%ase
ect odomai n sheddin gdoar{a 20 Mot Shewh)" THT € Eet® GPe
experi ment s, 24l | SFERFOREAT wWiCPRaheCalppkRir | 28 e 2peREPLE¢ReC onf9ol s,
i ndicates that tHemeheyn®yYr ediyeesi bbentbrg HEER ectiodoimiinnshéddi ng i s
out side the |istscdhtitiecponte@asemgbyt aiys bytdray el dedohrerddot eFept or
sheddi ng. an appropriate substrate to a detectable product, where

HGFR or a portion of its extracellular deomain is bound

25 to a support or expressed by a cell or can be retrieved
according to well know methods to an expert in the
field.

Functional assays

30 Test compounds can be tested for the ability to
decrease a biological effect of HGFR. Such biclogical
effects can be determined using the functional assays

' 'de@scribed inthe present application. They are referred
as the anchorage independent growth assay and the

35 invasion assay (both described in detail in the



Exanple 7. HGFR activation is not required for antibody-induced
shedding. As the inventors previously reported, a trineric 30
conpl ex cont ai ni ng Endophilin, CIN85 and CM nedi at es |i gand- dependent
down-regul ati on of HGFR (32). This conplex is recruited to the
receptor upon HGFR -- activation-and-éﬁronntes-endocytosis-,-
ubi quitinylation. and receptor degradation. In order to verify.
whet her 35 receptor activation and signal transduction are 39
required for antibody-induced down-nodul ati on and sheddi ng, the
inventors pronpted the ability of Anti MET-R to down-regul ate vari ous
HGFR mutants. The inventors expressed in COS-7 cells either wild type
5 HGFR or the following nmnutants: i) MET KD, encoding a "dead"
receptor devoi d efampyedsithe apfinat® acndvi tie dyelpzrignlyst Altge
substitution in thesAdihddl paédugypecketyiviol YaddeFibatoull eetancadi ng a
!{"GFR :jaCkl ng _thetﬁe)’EQaﬁﬁﬂ%% §-1349 12%13%530%&?o$£ea§%9}%al:an be h
ransducers, iii) e [RY; e the
I\/E-erdv\g%tl e I v_t%rg r{}sqﬁg ar@ gcaell ?L]g.g%'l ng)E:e

sequence encodi n§. ntracel hé “recep or was
repl aced by GET &icesd. VFB?tS}SJé’iqgt‘?t“YhSH’r’%alafmt"SFltF%nglFJé’t?t|lo°'n
cells were treatesibih tanstudEZTER dererient ofedd xaprmentakttos and
extracel | ul ar neditarsele ctbusfiaby sethh\exésisang tHeootacrRnex pesaitedl vy,
Anti MET-R was abcl:d?ananI rdhggl@rd&Q@QSerseguia%lo@Bcﬂn@cEQntr}dH@eﬁﬂ‘d@:R

heddi |1 8 t ts that
:mtel blogg : ﬂo@@ HGIE—L rece o%'gagyr%’ ) Lﬂrl?élsab%gp aborrgn °2u8f?’?% >
e

receptor ki nase REEEFTFRY, a?@“fno?f"t e r&’fr dP Pretit Jd%‘enﬁi/f’t?& &Snitc
transducers, andateatialherhirorecliogt akebdetar fdonddarepsingi sfERsabl e
for the process.bibhbgidalr ebigiviepnfirns that the anti body and the

| igand activate different down-regul at ory mechani snms. 25 Exanpl e 8.

The HGFR shed ect odogmia;pehaves as a "decoy” Since it has been
shown that a ?enetl CATY cngl neer ed extracell ul ar domsu n of the HGFR
can 30 ef fect? vely 20T kg I SPALYRAS R HiRods cule

(33), the mventiﬂgﬁ_Lésﬁ%Eﬁ@_ltgié_@bl lity of the shed ectodomain in
i nhi biting HGFR si gnaidiMAT-R Calsl sa- npreilibeat eckntilosdy - A2hested

W th--Anti MET- RaQinMSVHS =¥ef@esi 1l abRdaf oF whirf kes@ibctimms with
HGF either in thl_ec recognizes an epitope distinct from that bound by
20 the ligand. This mAb behaves as a partial agonist,
—— since it does not trigger all the biological effects
elicited by  Thepatocyte growth factor (motility,
proliferation, cell survival, invasion, tubulogenesis
and angiogenesis) but it induces only motility.
25 Moreover, it up-regulates the constitutive expression
of urockinase-~type plasminogen activator but it is not
able to induce and sustain the expression of urokinase-
type ©plasminogen activator receptor for prolonged
pericds of time. This mAb activates receptor
30 phosphorylaticon, which, being strictly dependent on mab
bivalence, requires receptor dimerization.
To address the question of whether the AntiMET-R

~-antibody  might--represent- a --tool -to dinterfere with- - - . -

constitutive HGF receptor activation in over-expressing
35 tumours, the inventors first analysed its biochemical



35 presence (Figure 9,
of HGFR ectodonmain in the culture nedium As shown,
of HGFR ect odomai n, HGFtriggered Akt phosphorylation was strongly

t hus supporting the idea that the shed fragnent,

i npai red,
decoy (33),

dom nant negative nol ecul e |nterfer|n&

Exanpl e 9.

ect odomai n sheddi ng.

| anes 4-6) or in the absence (lanes 40 7-9)
in the presence

like 5 the

acts both as a conpetitor for HGF binding and as a

1with HGFR acti vati on

The acToni st Anti MET-R anti body DO 24 does 10 not induce

The agonist ability of this antibody is

not sufficient - per se - to justify its therapeutic activity. In
fferent anti MET-R nonocl onal anti body (DO-24) that we have
exam ned does not pronote 15 sheddi ng of the extracellular portion of
t he receptor butands abbtlecioad ub$sivaeyi vat eube cetbpt ohrorgxakipl e 10.
Anti MET- R producéimeBedydreas oftipeie As raansder, vha ineafiiosr atedvect or.

20The inventors t#iger s d hede%@LéAVEﬂmﬁi Eeawa@r@utw@tcm
into a,bi dhé t| o‘?al eEfnrtelssecg Al S VE 0%0 4% g é‘meglz 1dOA 15
coor

fact, a di

sequences

and 16). This eﬁf|V|ra vector

two separate EDW tRARKEHGVEHe aﬁ?‘é‘éaé:ﬁée ‘%?)

Xpressi on of
E%??ﬁ@mﬁﬁ &h ?ﬁ“pﬁonnter

(ACCTGGGIT, SEQ $ignNficant) refectinedip oRGHRNgxaresapraind drvaopingnot er
(m nCW pr onot erghaspedr@amiand i n opposite orientation to the hP&

pronoter (51). This @y@t m%ffbe-t PreyoLRL Ia%tépéc% tQndrid& i nal
transcri ptional arctnl it . bo erglerv t| %Qs Smggsﬂ&l aclsls qgmwneE
cDNAs 30 encodln Eﬁﬁe re min an

20

25

30

35

promote a strong antl apoptotlc program by stlmulatlng
Akt activation, the inventors evaluated the lewvel of
Akt phosphorylation upon AntiMET-R treatment. As shown
in Figure 1B, Akt phosphorylation was inhibited both in
basal condition and in HGF-stimulated cells.

Another important pathway activated by HGFR is the
MAPK pathway, known to be involved in stimulaticn of
cell growth. The inventors checked +the level of
activation of MAPKs in cells treated with the antibody,
but did not observe significant inhibition of this
pathway (data not shown).

Example 2. AntiMET-R inhibits the transformed phenotype

of cancer cells in vitro.
The effect of the antibody on cell growth and on

the transformed phenciype was assessed by measuring the
ability of cells to grow in anchorage-dependent and -
independent manner and to invade extra-cellular
matrices. As shown in Figure 2A, no difference in the
ability of cells to grow 1in conditions of anchorage
dependency was cbserved upon antibody treatment.
Anchorage-independent growth is strictly dependent
on the ability of cells to overcome apoptosis due to

property is usually analysed by evaluating the
capability of cells to grow in soft agar (28). Since

-~ Yack - of --anchoxage,  -the---so-called - “anoikis”y- -this - oo oo -



orientation (the light chain) and the other downstreamin sense
orientation (the heavy chain), is possible to generate-coordinately-

t wo- i ndependent nmRNAs. - The inventors produced vector particles with
transient 35 transfection of 293T cells as described. Then, to 41
per manent nodify the genone of target ﬁel | s, the inventors infected a
panel of carcinoma derived cell |ines i th supernatant contai ning
vector particles. After infection, cells were starved with nmedi um

wi thout 5 serum and i ncubated for 72hrs to collect cell culture
supernatants. Anti MET-R anti body presence was assessed by western

Bl ot analysis (Fig. 103) and the Anti MET-R quantification was done by
ELISA (Fig. 10C). Al the tranduced cells |ines produced the

Anti MET-R ant i boBRPYLOSRHAE BR¥E EbPiethtly HSER et 1ignt h aBLt thdr e
super nat ant. Thecpredudcbi erlf thie arbpbody whs \avemsbire, spededhe
range 0.2-6 i g/ nérridependi By o/bst Beaxehl hdideaanal ¥aedkulthee in
Feconbinant AL T BoaREELTI 6 Yy lRCOB T QUBLAY qronnce ot

b o vt b oA el h%n Sxebieatll CoovBe sefhed Mabtoddly | e
was able to speci¥iVcll1 y2% etotfiitzel + s MPCYR e pf BRI R aSG i nity
in the sane rangereated has ord lobs akmadabgd tded lAnteivE BRe ptodirged
conventional |y bywdeheudiybsidinen. bbiwereryt hen2fer-acoahistasilly

Anti MET-R, as t hg, AR L M EnBn o QAUERR DYadnie o By demBanceas ahlse to

i nduce Met prlqt eplytig cleavage and shedding of the Extra-Cellular
Domain (Fig. 12):" Bx T

SUET & PL ST afedticti of W tH TTeRtiVEr af Vactor 25
encodi ng t he AntW@ET-GI%EWh??}ilf’S YERe WEnSPofREY PHERSES pe” of°tEancer
cells in vitro oaghri assdyveven in basgEhecimiybhiror due rtanseddtviHEE- 116
cells with | entindrmralacteciionencadi REaANEhdEInRHEAD RgdPZR4 ndb).
Transduced cel | sy WBE Lo RSt EhenbPySPMRAT L8085 Wk Wi bden 3Qnt Vg cell's,

for their trqpsf orreggrqcé)gggoj{ry%é a%ggl (yemO@gHG&nchorage-l ndependent
growt h and i nvasion properties in VI tro and i'n vivo tunori genesi s.

For anchor age- - i ndepEhd &R 6w hhe - aPhELLY n0entdfs- 2udeady &al | s
produci ng anti VERtRcgre Withl deypeinyebivenass.cdher bivenhoBs sQudied agar
and the col oni esumblat48sdpaf temahbagaysrdinond caul tikie whete, seor ed.
Transduced cell s aa@bgsd NRbbidead i thgld 8bi lihbYadf reconstituted
anchor age- | nggpendent., o uhflas. ey 08k Thss, 0, apLeduced nypber of
colonies, snmaller. in size conpare 0 e CQTIOHI es ener atéd Wit h
wild-type vitro treatment of these cells with AntiMET-R resulted

in a dose-dependent reduction of invasive properties in

response to HGF.

25 Example 3. AntiMET-R inhibits the transformed phenotype

in vivo

To assess the activity of AntiMET-R on tumor

growth in vivo, the inventors inoculated subcutaneously
GTL16 cells intoc the posterior flank of immunodeficient

30 nu/nu female mice. The animals were treated twice a
week with either AntiMET-R or VSV-G, administered in
situ (2 pg/gr). The therapy started 1 week after

‘" transplantationy upon appearance of--tumors-in-the -site - - - - - ——0

of injection: only animals bearing tumors of comparable

35 &size were treated for 4 weeks. Tumor velume was



5 cells (Fig. 13A). To test cell invasiveness, the inventors anal yzed
the ability of cells to invade a reconstituted basenent nenbranes. As
shown in Fig. 133 transduced cells showed a reduction of their

i nvasi ve properties. The inventors tested also the tunorigenesis 10
in vivo of the cells transduced with lgntiviral vector encoding the
Anti MET-R injecting them sub-cute intothe flank of athym c nude
mce. Data shown in Fig. 13 C and D indicated that transduced cells
were inpaired in their in vivo tunorigenesis properties as tunor 15

| antency and tunor growth were inhibited in conparison to wild type
cells. Exanple 12 : Directed intra-tunor adm nistration of

l entiviral vector encoding Anti MET-R inhibits tunor 20 grow h.

To have formal pPOGROERC tHEirAtINEFIRGERE rhrisfierrefdecc 4E9VEh he
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experiments also on MDA-MB-435 B4 cells, a model system

20 for in vive spontaneous metastasis (29). Animals were

,,,,,,,, treated twice a week with different doses of AntiMET-R

or the control antibody, administered either

systemically (1 Mg/gr or 10 Hg/gr intra-peritoneally)

or into the tumour (2 Mg/gr in situ). The therapy

25 started at the day of transplantation and was carried

out for eight weeks (the time for the metastatic

potential to be expressed). After treatment, mice were

autopsied and analysis of primary tumours and lungs

(the privileged site of metastases for these cells)

30 were performed, Different organs (spleen, bcne marrow,

liver, heart, bone and kidney} were also examined to

rule out potential toxic effects. Macroscopic analysis

~-showed - that -AntiMET-R --treatment--resulted - -in---grewth-. -
inhibition of the primary tumour mass (Figure 4A-E and
35 K). Immunohistechemical staining with  antibodies



al ., 2004).

at the Ctermnus of each nol ecul e.
fromthe sequence 20 encoded with the Gene Bank Accessi on Nunber
X54559 (G ordano et al., 1991); this sequence corresponds to the

A polihistidine tag and Myc-epitope tag were added

Decoy Met sequence was derived

maj or transcript of the human Met gene that encodes a tyrosine kinase
protein that is correctly processed ard is located in the nenbrane.

25Qt her papers refer to the sequence encoded with the Gene Bank

Accessi on Nunmber J02958 (Park ey al., 1987); this nunbering
corresponds to an alternatively spliced mnor transcript containing
an insertion of 54bp in position from nucl eotide 2264 to nucl eoti de

30 2318. This transcript encodes a tyrosine kinase protein that

is

not correctly prozessétirgndhes tygbsingcatedhpryliaied néabr ape {EEdri guez
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of AntiMET-R prevented the appearance of distant
metastases in the lung and in the inspected organs
(Figure 4L).

Since many works have shown that HGF is a potent
angiogenic factor and that HGFR signalling contributes
to tumor angiogenesis, the inventors analysed tumor
vascularization wupon AntiMET-R treatment. In these
tumers the inventors found a significant reduction of
the number of vessels {which were fewer and larger in
size) and of their branches (Figure 4 M,N). The
inventors thus conclude that the observed anti-tumor
and anti-metastatic effect of the treatment was duve to
the combined action of the antibody on tumor and on
sprouting vessels of the micreenvironment.

Example 4. AntiMET-R induces HGFR down-regulation

To study the mechanism through which AntiMET-R is
able to interfere with HGFR activation, the inventors
treated with either AntiMET-R or vVSV-G, HGFR
overespressing cells; this instance resembles what is
frequently cbserved in many naturally occurring tumors,
As shown in Figure 54, the inventors observed that the
total amount of HGFR decreased, in a time-dependent
manner, upon AntiMET-R but not VSV-G treatment. This
suggests that the anti-Met antibody specifically
induced receptor down-regulation. It is interesting to
underline that in these cells, over-expressing HGFR,

regulation (Figure 6, lower panel}.
The inventors then verified whether the AntiMET-R

Tabl e

t accordlng

-'HGF,- the ligand;  -was -unable--to -induce -receptor--down- - --
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antibody could trigger receptor down-regulation alsoc in
cells expressing normal levels of HGFR. As shown in
figure 5B, left panel, also in these cells, AntiMET-R
efficiently down-regulated HGFR.

Antibody-induced reduction of HGFR exposed at the
cell membrane was also evaluated by FACS analysis. The
cytoflucrimetric analysis showed that antibody
treatment reduced the amount of HGFR expressed at the
cell surface with efficiency higher than HGF itself
{Figure 5B, right panel). A similar reduction, in the
same assay, was observed also in GTL16é cells (not

shown) .

Example 5. Molecular Mechanism of AntiMET-R-induced
HGFR down-regulation
Ligand-dependent and antibody-induced down-

requlation may follow different pathways. Ligand-
dependent down-regulation of RTKs is a multistep
process including intermalisation, wubiquitinylation,
endosomal sorting and finally lysosomal or proteasomal
degradation (30}.

To assess which degradation pathway is involved in
antibody-induced HGFR down-regulation, the inventors
blocked the activity of either the lyscosome oxr the
proteasome with the specific inhibitors concanamycin
and lactacystin, respectively, prior to antibody
stimulation. Surprisingly, while inhibition of the
proteasomal pathway severely impaired ligand-induced
HGFR degradation, it did not affect receptor down-
regulation due to AntiMET-R treatment (Figure 6A, upper
panel), thus indicating <that the antibody and the
ligand promote HGFR down-regulation through different

“molecular mechanisms.- “Moreover,  when -the  activity -of-

the proteasome was impaired, a £fragment of 60 Kd,
barely detectable in basal condition, was heavily



742-838 742-856 | PT 4 839-932 857-950 The cDNAs for the
engi neered nol ecul es were subcloned into the pRRI. sin. PPT. CW. Wr e

lentiviral vector (Follenzi et al., 2000); reconbinant lentiviral 10
particles were produced in |arge scale and used to transduce human
tunmor cell lines (Mchieli et al., 2004). Condi ti oned nedi a of

MDA- MB- 435 cells transduced with nmyc-gggged Decoy Met, SEMA PSI and
PSI | PT were 15 i munoprecipitated with the Anti MET-R anti body and
detected by Western blot using a biotinylated anti-myc antibody (Fig.
18, right panel). Equal anmpunts of conditioned nedia were | oaded as a
control for protein expression (fig. 18, left panel), wherein the
control 20 is a conditioned nmedi um of NMDA-MB-435 cells transduced

wWth an enpty | ety {fleqVaGt Qeay ESusthOWA Ll BbdyN rbh Gilnt PAREL Q!
Figure 18, Anti MET-R 1s able to i noprecipitate I%%%ggtat t and
0

PSI-1 PT but not BEMAPEST HfFat or 6211 t TTEC6GRI 28a a1 epitope 1n the

| PT 25 region. T&SHEP" nBLety novat aritht het eptiopBtrascdymezed™ ¥y t he
anti body Anti METarRibatwiroprepispstet fonthex perdodestis derainpek fdrened
using single 5PTréﬂ:@ﬁEti)ﬂS_M6_E!€Hv|ér¢tasa|expec]t999ﬁor macdrullPd dosmattaduncat ed
formof PSI-1PT 30 contabidld ddie.andeaenens keadar SeGhanCeas

(am noacids 45 tagged with ubiquitin moieties (Figure 6B).

As the extracellular domain (Ectodomain) of the
receptor was not detectable in cell 1lysates upon
10 AntiMET-R treatment, the inventors wverified whether it
was released outside the cells upen cleavage, a
phencomenon known as “shedding” (31). To test this
hypothesis the inventors looked for the presence of the
HGFR ectodomain in cell culture medium. Cells were
15 metabolically labelled with radiocactive 38-Cystein and
353_Methionine and then treated with either HGF or
AntiMET-R for 4 hrs. Media were collected and subjected
to immunoprecipitation with an anti-HGFR antibody
recognizing the extracellular domain. As shown in
20 Figure 72, from culture media of metabolically labelled
cells, the inventors immunoprecipitated a band running
under non-reducing conditions with an apparent MW of
130 Kd (corresponding to the complex of the
extracellular op-chains); when the gel was run under
25 reducing condition, the complex was resolved in the two
bands of 80Kd (P-chain) and 45Kd (G-~chain). While HGF
stimulation did not enhance this process, receptor
shedding was dramatically increased upon antibody
binding. According to previcus data (15), a slight
30 amount of HGFR ectodomain, is known to be
constitutively released in the extra-cellular
environment. It is interesting to underline that
-~ -antibody~induced ~ectodomain -shedding- -was -observed also-- - - .-
in cells expressing normal levels of HGFR, such as

35 endothelial cells (Fig. TB).



1-24) fused to IPT 1 (am noacids 563-656) or |IPT 2 (am noacids
657-741) or |IPT 3 (am noacids 742-838) or |IPT 4 (am noacids 839-932).
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20 tetracycline regulated system. Cells were maintained
for 48 hrs either in the presence (Ctr} or in the
absence (K44A Dyn) of tetracycline in order to impair
endocytosis as a consegquence of the expression of
mutant Dynamin. As shown in Figure 7D, antibody-induced

25 shedding was not impaired in cells where clathrin-
dependent endocytosis was inhibited.

The proteases more commonly involved in the
shedding of membrane proteins belong to the 0~
secretases of the ADAM family. In an attempt to

30 identify the enzyme responsible for HGFR shedding, the
Zn=-chelating agent 1,l0-phenantroline, an inhibitor of
the ADAMs and of Zn-dependent proteases, was added to

= -+ - - -the--cells -prior  --to --antibody --treatment. -In-- this . .- - .. ... ..

condition, receptor shedding was unaffected (data not
35 shown}, showing that the proteclytic cleavage of HGFR
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independent protease.
Since it is known that HGFR transcriptionally
regulates genes involved in blot <clotting, the
5 inventors also checked if a protease of the coagulation
system could be responsible for ectodomain shedding.
Hewever, the role of procoagulant £facters i1in this
process was ruled out since their inhibition with
aprotinin did not alter antibody-induced  HGFR
10  ectodomain shedding (data not shown). Using a panel of
other inhibitors {(amiloride, pepstatin 2, leupeptin}
the inventors also excluded the involvement of other
known hydrolases, such as Urokinase, acidic proteases,
serine and cystein ©proteases {data not shown}.
15 Moreover, the inventors also proved that shedding of
the ectodomain is independent from activation of PKCa,
since inhibition of this enzyme with high dose (lpM)
and prolonged treatment (24 houxs) with the prhorbol
ester TPA, did not decrease ectodomazin shedding (data
20 not shown),

This set of experiments, all performed with the
appropriate positive controls, indicates that the
enzyme responsible for HGFR ectodomain shedding is
outside the list of the proteases obviously involved in

25 receptor shedding.

Example 7. HGFR activation is not required for

antibody-induced shedding.

As the inventors previously reported, a trimeric
30 complex contazining Endophilin, CIN85 and Cbl mediates
ligand-dependent down-regulation of HGFR (32). This
complex 1is recruited to the receptor upon HGER

- - activation-- and- premetes--endocytosis, - ubiguitinylation. -
and receptor degradation. In order to verify whethex
35 receptor activation and signal transduction are
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HGFR or the following mutants: i) MET KD, encoding a
“*dead” receptor devoid of tyrosine kinase activity, due
to a Lys-~Ala substitution in the ATP binding pocket,
ii} MET “double”, encoding a HGFR lacking the tyrosines
Y1349, Y1356 docking the signal transducers, iii) MET-
GFP, a dominant negative mutant where the sequence
encoding the whole intracellular domain of the receptor
was replaced by GFP sequences. Forty-eight hours after
transfection, cells were treated with AntiMET-R for 3
hrs. Cellular extracts and extracellular media were
analysed by Western blot. Unexpectedly, AntiMET-R was
able to trigger down-regulation and to induce HGFR
shedding in all the mutants (Figure 8). This experiment
suggests that antibody-induced HGF receptor down-
regulation does not require receptor kinase activity,
nor the recruitment of cytoplasmic transducers, and
that the whole intracellular domain is dispensable for
the process. This further confirms that the antibody
and the ligand activate different down-regulatory
mechanisms.

Example 8. The HGFR shed ectodomain behaves as a

“decoy”

Since it has been shown that a genetically
engineered extracellular domain of the HGFR <can
effectively function as a dominant negative “decoy”
molecule (33), the inventors tested the ability of the
shed ectodomain in inhibiting HGFR signalling. Cells

stimulated for different times with HGF either in the
presence (Figure 9, lanes 4-6) or in the absence (lanes

. pretreated- for--72hrs with- -AntiMET-R- -or --VSV-G -were - - -- -

S.,

E &
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10 not mduce ectodomaln shedd:.ng.
The agonist ability of this antibody is not
sufficient - per se - to Jjustify its therapeutic
activity. In fact, a different antiMET-R monoclonal

antibody (D0-24) that we have examined does not promote
15 shedding of the extracellular portion of the receptor
but is able to fully activate the receptor.

Example 10. AntiMET-R production by mean of gene

transfer via Lentiviral Vector.
20 The inventors inserted the AntiMET-R heavy and
- light chazin sequences into a bi-directional lentiwviral
vector (51) (Fig. 10a, 15 and 16)}. This lentiviral
vector allows the coordinated expression of two

separate cDNAs thanks to the presence of a synthetic
25 promoter (ACCTGGGTT, S$SEQ ID No.:4) obtained joining a
minimal core promoter (minCMV promoter) upstream and in
opposite orientation to the hPGK promoter (51). This
synthetic promoter is able to drive transcriptional
activity in both directions. Thus placing the two cDNAs
30 encoding the AntiMET-R, one upsitream in antisense
orientation (the light chain} and the other downstream
in sense orientation (the heavy chain}, is possible to

- -generate---coerdinately-. two.---independent .. mRWAs... The . .. ... ... .

inventors produced vector particles with transient
35 <transfection of 293T cells as described. Then, to
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The recombinant AntiMET-R specificity was controlled by
immunoprecipitation assay (Fig. 114y, while the
15 affinity of binding was assessed by ELISA assay (Fig.
11B). Recombinant AntiMET-R was able to specifically
recognize the Met receptor with an affinity in the same
range of the one obtained by the AntiMET-R produced
conventionally by the hybridoma. Moreover the
20 recombinant AntiMET-R, &s the AntiMET-R produced by the
hybridoma, was able to induce Met proteolytic cleavage
and shedding of the Extra-Cellular Domain (Fig. 12).

Example 11. Transduction with lentiviral vector
25 encoding the AntiMET-R inhibits the transformed

phenotype of cancer cells in vitro and in vivo.

The inventors transduced KCT-116 cells with
lentiviral vector encoding AntiMET-R (25 ng p24/ml).
Transduced cells were tested, in comparison with wild-

30 type cells, for their transformed phenotype, analyzing
anchorage-independent growth and invasion properties in
vitro and in wvive tumorigenesis. For anchorage-

= -+ -~independent  --growth, — the- - inventors - seeded - cells - - - - -

producing antiMET~R and wild type cells as control in
35 0.5 % agar and the colonies obtained after 15 days of



42. Bork P. Doerks T, Springer TA, Snel B, (1999) Trends Bi ochem Sc.;

24(7):261- 3. 43. G ordano S, Ponzetto C, Conoglio PM (1991) J.
Biol. Chem; 266:19558-19564. 1044. Park M Dean M Kaul K, Braun M,
Gonda MA, Vande Wude G (1987) PNAS; 84:6379-6383. 45,

Rodri gues GA, Naujokas MA, Prak M (1991) Mdl. Cell Biol.;

11: 2962- 2970. 46. Follenzi A2 Allies LE, Bakovic S, Ceuna
M 15 Naldini L, (2000) Nat. GCenet.; 25:217-222. 47. Schaeffer
WI., and Friend K (1976) Cancer lett. ; 1. 259-262. 48.
Senguptas, Gherardi E, sellers LA, WodJM Sasisekharan R, Fan TP
(2003). Arterioscler Thronb Vasc 20 Biol. 23:69-75 49. Wbrden

B, Yang XP, Lee TL,Bagain L, Yeh NI, Cohen JG Van Waes C, Chen
Z.(2005) Cancer Resure ORr€04+80. Transduced cel29- webhanghi¥¥edUnY,

Vol oV, Vand d
T00r 12718, 23, ¢ e\%gig’”ﬂwg gEL &0 %)r@génﬁ%dé\% AGTTL & Sdéy’

Nal di ni L. (200539atiPe BP of etdiuco®: nU8T 19% . c0187e4 A SIBL Jle e bf i)
the anti-cMet nosicel ormbaradt thody Apion/ET-RneBatqd) whth MidaerPeof (i)
cont ai ni ng the cesmkengiariilp)deter madtngeslngi tmssiCBRsE, ofthiehe
agt' %t Hgopgcggﬂﬁvlenﬁ‘@ﬁé b&@i A 1 {MET- Ba_li"ﬂﬁrcﬁl NEeEPR- ir&raSEQal D glg
is
ID NO. :11, CDRT O”S%EE‘ ?Dbafﬁm?\it? me%§%98 %ngw& e
.13, and/ or tranpfyced Cj@ﬁ%ﬁls&’é?l”??/ CNio] EE“rOé’d nFF%Jordf #Si ni ng

t he conpl enment arptopedetesr T dgverEgirantesCEbRE)Toothe FEMHHIPLENE
nonocl onal anti bofdyisat siViEhe ReeMizet sarsdGEEE Mith S1BEQr 13 INGct B,

COR: H2 is SEQ | [%A}leI'I@’th%tHﬁEi"%{ SERck3nd RnR. supl@ut LORtS leHes SEQ
ID N0 @11, CDR- hZ nlksofc"E(’ghymlcNQudé %%c@‘n%a%hlognlﬁq %E&? Il@ é\losmd 13
D indicated that transduced cells were impaired in
their in wvive tumorigenesis properties as tumor
15 lantency and tumor growth were inhibited in comparison
to wild type cells,

Example 12 : Directed intra-tumor administration
of lentiviral vector encoding AntiMET-R inhibits tumor

20 growth.
To have formal proof of the AntiMET-R gene
transfer efficacy, the inventors administrated

lentiviral vector particles carrying c¢DNAs encoding the
antibody directly into preformed tumors obtained by
25 sub-cute injection of HCT-116 cells intoe the flak of
nude mice. Tumors treated with vectors encoding the
AntiMET-R showed slower growth rate in comparison to

tumors treated with control vector (Fig. 14).

30 Example 13: AntiMET-R bhinding site on Met

ectodomain.
To map the epitope recognized by Anti-MET-R,
- - - -immunoprecipitation -experiments -were performed--using..
different extra cellular domains of the Hepatocyte
35 Growth Factor Receptor ({alsc known as Met ectodomain)



for the production of a nedicament for the treatnment of tunor and/or
met astases in a patient suffering fromtunor, wherein said

anti body Anti MET-R 20 is produced by the hybridoma cell line ICLC PD
05006. 2. Use according to claim1, characterized in that said
anti body, said fragnent and/or said genetically engineered anti body
are in the formof soluble protein. 43 3. Use according to
claim1, characterized in that 25 said anti body and/or said---
genetically engineered anti body are produced by a nethod sel ected
fromthe group consisting of DNA reconbi nant techni que, solid phase
synthesis, liquid phase synthesis. 4. Use according to claima1,
characterized in that 30 said fragrrent is selected fromthe group
consi sting of FaPF F(gﬂ )2, Fab', Fv, scFv, and a peptide containing
t he conpl enent ar tff determ ni ng e i ons (CDR? of the anti-chet
nmonocl onal anti body AnEFRETIRE F‘F\l ¥'s SEG% B ROIVBE CDR- H2
is SEQ I D NO. : 9, rsCpRoHRts SEGSH | DOR@SPOQGmQCDF?—OLl thg SEMI® NO
11, CDR-L2 is SE@rhEr1B2aNCQegid? @hdubR-Me3 ksurSECed Ddiare : k3.

5. Use accor d Ng.a9shbmirind, aslak aekhicaeded 1t hagossai d fragrrent is

produced by a nethod_ sﬁﬁctngS angg%&gisgﬁgﬁ%)coﬁl $ 109 Qfea

proteolyt|c cleava e Oof_ sal reconbl nant tec nlque

sol i d phase synt%ﬁ‘l s Of| i JEFRH pHiRe SYRtHEIPE, the SEMZ  dapain
accordi ng to cl alaninoagisgr hctldr i £E@mPy athat - ALY mddrewent 31s for
adm ni strati on oodn) esd i @ @SIbyedinhusamimoad ik Bae-2a0or(domgpvt 0
claim1l, chag@ctglizedzgony.

- P3XI IPT (aminoacids 1-24; 516-932): it is a
truncated form of Decoy Met containing the endogenous
leader sedquence (aminocacids 1-24) fused to the PSI
region (amincacids 516-562) and the four IPT domains

15 (aminoacids 563-932) (Bork et al, 1999; Gherardi et
al., 2004).

A polihistidine tag and Myc-epitcpe tag were added
at the C-terminus of each molecule.

Decoy Met sequence was derived from the sedquence

20 encoded with the Gene Bank Accession Number X54558
(Giordano et al., 1991); this sequence correspends to
the major transcript of the human Met gene that encodes
a tyrosine kinase protein that is corrxectly processed
and is located in the membrane.

25 Other papers refer to the sequence encoded with
the Gene Bank Accession Number J02958 (Park ey al.,
1987); this numbering correspends to an alternati&ely
spliced minor transcript containing an insertion of
54bp in position from nucleotide 2264 to nucleotide

30 2318. This transcript encodes a tyrosine kinase protein
that is not correctly processed and is not located in
the membrane (Rodriguez et al., 1991). According to

--this- -sequence, - -the—--extracellular- region --of - Met
corresponds to aminocacids 1-950 and the third IPT

35 domain ({(IPT3) contains an insertion of 18 amincacids.



that said tunor is selected fromcolorectal tunor,, and liver tunor.
8. Use of a nucleotide sequence encoding i) the anti-cMet nonocl onal
anti body Anti MET-R, 15 1i) a fragnent of (i) containing the
conplenmentarity determ ning regions (CDRs) of the anticMet nonocl onal
antlbody Anti MET-R, wherein CDR-HL is SEQID NO :8, CDR-H2 is SEQID
NO. :9, CDRH3 is SEQ ID NO :10, COR%1 is SEQID NO :11, CDRL2 is
SEQIDZO NO. : 12 and CDR-L3|s SEQ I D NO. : 13 and/ or iii)"a
genetically engineered anti body contdining the conplenentarity

determ ning regions (CDRs) of the anti-cMet nonocl onal anti body

Anti MET-R, wherein CDR-Hl1 is SEQID NO. :8, CDR-H2 is SEQ ID NO. :9,
CDR-113 is SEQ 25 ID NO :10, CDR-L1 is SEQID NO. :11, CDR-L2 is SEQ
ID NO :12 and CDR-L32pke SEGupmNEes :thg positiofiproft hbepdigdeesnton of a
nmedi canent for té&endineabentét ofccbbdmiy asdine sefuantasesshs aaat i ent
suffering fromtggmsg, wherein said anti-cMet nonocl onal 30 anti body
Anti MET-R i s produced by the hybridoma cell line | CLC PD 05006.

9. Use accord$ng to claima8, characterized in that the nucl eotide
sequence conprises afeMgadt: i) SEQ DBNO -1 and SEQ ID NO :2, 35ii)
a nucl eoti de sequencie®terrissendiniad oo o5d thsa e No.| : 1 and SEQ | D

NO. :2, wherein one QEMxP B sildnt §q?4tlt t1 onsoare |present.
10. Use of a vector [ggfprising—gtrbtaarss ek EeEge{sequence
encodi ng 5i) the ant[ZFEWef _NDnodl on@l-sant i podysAati VET- R, i)

af ragment of (i) cont ai Fﬁ%é-t—he—eemgd—e@%u—t—_ ' gk nilng regi ons
(CDRs) of the anti cMegr @ONoctomal—a@iEizody /-\Ilg;?gl. 1 wherein CDR-Hl
iSSEQIDNO :8, CDR-H2 is SEQ ID No. :9, CDRHSISSEQIDlONO

: 10, CDR-L1 is SEQ I‘B)e cDI.\U}sl’ ngR_tLhze Ienglngered N%olecu%eandweg:e)R L3 is

SEQIDNo 13an/o ,
cloned into the pRRL.sin.PPT.CMV.Wpre lentiviral

vector (Follenzi et al., 2000); recombinant lentiviral

10 particles were produced in large scale and used to
transduce human tumor cell lines (Michieli et al.,
2004) .

Conditioned media of MDA-MB-435 cells transduced
with myc-tagged Decoy Met, SEMA PSI and PSI IPT were

15  immunoprecipitated with +the AntiMET-R antibody and
detected by Western blot using a biotinylated anti-myc
antibody (Fig. 18, right panel). Equal amounts of
conditioned media were loaded as a control for protein
expression (fig. 18, left panel), wherein the control

20 is a conditioned medium of MDA-MB-435 cells transduced
with an empty lentiviral wvector. As shown in the right
panel of Figure 18, AntiMET-R is able to
immunoprecipitate Decoy Met and PSI-IPT but not SEMA-
PSI. Therefore, it recognized an epitope in the IPT

25 region.

To map more in detail the epitope recognized by

the antibody AntiMET-R immunoprecipitation experiments

" were péff&med"ﬁsihg'éiﬁglé'IPT'Homaihs"YBdfkméfnél.,
1999). Each IPT is a truncated form of PSI-IPT

30 containing the endogenous leader sequence (amincacids



iii) a genetically engineered anti body containing the conplenentarity
determ ning regions (CDRs) of the anti-cMet nonocl onal antibody

Anti MET-R, wherein CDR-Hl 15 is SEQID NO.:8, COR-H2 is SEQ ID NO. :9,
CDR-H3 is SEQ ID No. :10, CDR-L1 is SEQID NO :11, CDRL2 is SEQID
No. :12 and CDR-L3 is SEQ ID NO :13, wherein the anticMet nonocl onal
anti body Anti MET-R i s produced by the 4bridoma cell line |ICLC PD
05006, 20for the preparation of a nedicanent for the treatnent of
tumor and/ or netastases in a subject suffering fromtunor.

11. Use according to claim10, characterized in that said vector
conprises a nucleotide sequence 25 selected from i) SEQID NO. :1
and SEQ ID NO. :2, ii) a nucleotide sequence corresponding to SEQ ID
NO. :1 and SEQ | DM®. su2eaWher ebn ONGafimoBBi® Sdiehis)suhstidrutd ons
are present. 3012amu%§c%ccsrseltm)tgrck@f g @mlgmr acte/izegh 14} that

said vector is i duct cont ai ni ng

i) the anti-cMet i 20(&7%%?3?“3 |8g9dgfziht| MET- R, i)

af ragment of (i ) cont ai Ai RGLRRLSFEdismpiFedreAtdr FI59G84eRA nF3y YRG! ons

(CDRs) of theSantdded &4 wket-ternocionileaht nddedylAniThEPNRs fvhrer ei n
CDR-H1l is SEQ | D:itNO.eng8neddR- Wld@l&@eﬁ@ BiehcloBed CRoHInk SsaxeQ | D

NO_ - 10, CDR-L1 1e°nt§€£<}allD NQecto:!rl b2ediSusER | R reql? :?rg;d
CDR- L3 is SEQ I D Om{)hnant Te twlr 1 yl ene‘:tl ca{ll%i s%gﬁ gﬁg&t
f et ni'f X €DRs) of

ant i body contalnlng e conp enen
the anti-cMet nn*HH@Floh%{‘rOraﬁ?Jilb&ayeSAntu MET-R, wherein CDR HL is SEQ ID
NO. :8, CDR-FR is SEEID tNGse: 9re@PRik3nt s BEC1M3 N@re: 18p1@DR-L1 is

SEQ | D NO :11, £fRok?, itmtSEY kDid QoblQecrifed@ndt&Rel 8ot &ERQAl D NO

13 and ai Jeash 98 ki Nese LBl 4, a5y Ol Ded.r cpar at i on
for si mul t aneous are%tle or..sequent i a al il [ n r; t r eat ment. _of
turmors and/ or mef s, as a&es erel n° oAl 31m%nf°’| W%’i\?btpe oRAI “Hrit i body

Anti MET-R i s lysates.
15 Cell lysates of MDA-MB-435 cells transduced with

flag-tagged single IPTs were immunoprecipitated with

the AntiMET-R antibody and detected by Western blot

using an anti-flag antibedy (Fig. 19, 1left panel);

similar amounts of cell lysates were immuncoprecipitated

20 with an anti-flag antibody and detected by Western blot

- using the same anti-flag antibody, as a contrxol for

protein expression (Fig. 19, right panel).

As shown in the left panel, AntiMET-R is able to

immunoprecipitate IPT 4, but none of the other three

25 IPT domains. AntiMET-R recognizes an epitope contained
in the IPT 4 domain of MET extracellular region.

Example 14: AntiMET-R recognized the HGFR in
intact cells both by FACS analysis or

30 immunofluorescence analysis.

GTL-16 cells, a human gastric carcinoma cell line,

were incubated with the AntiMET-R antibody. Preofile of

cemee e e - =GTL-16--analysed- by flow cytometry--revealed. that +the-
antiMET-R was able to specifically stain cells

35 expressing the HGFR. Infact the mean of fluorescence



15 produced by the hybridoma cell line |ICLC PD 05006. 14.
Product according to claim 13, characterized in that said antibody
and/or said at |east one fragnent thereof are in the formof soluble
pr ot ei n. 15. Product according to claim 13, characterized 20 in
that said anti body and/ or said genetically engineered anti body are
produced by a nethod sel ected fromthe4@group consisting of: DNA
reconbi nant techni que, solid phase synthesis O |iquid phase

synt hesis. 2516. Product according to claim 13, characterized in that
said fragnment is selected fromthe group consisting of Fab, F(abl)2,
Fab', Fv, scFv, peptide containing the conplenentarity determ ning
regions (CDRs) of the anti-cMet nonocl onal antibody Anti MET-R, 30
wherein CDR-Hl i sn:QBQ1PiNQe118, 145R1ER Wish SHQ kb iNQ:- R%,ntEERyHS i s

SEQ I D NO. : 10, @Qlkéréa%e%l@sb@cé\@o oty CQH'% L2 d Sz§E<;aanNQ
and CDR-L3 is SE ct acc n%ﬁto cl a| m 13,

charact eri zed m%IhEP %%Jllé f’?’ée AP mcug?%e lic&5- By a HeTRod" S ect ed
35 fromthe groupiecomsidttRy 2pFilncst &61 HRITOTRE e dgevppilugrescs d

anti body, DNAS r egoriysbantthe egluinire revedled phgsel Synfdeslilgngrenl | qui d
phase synthesis.the celll@urBicgUdorasshding ¢ ©leaiMBtlFeceptor
characterized indhat,said,ats he@st one kinase inhibitor is selected
5 fromthe group consisting of K252A staurosporl n anal ogue;
(32)-5-[(2, 6-di chl orobenz I)sulfon 1j

[ (3, 5-di met hyl - 4- {[(murz J(Ebyr‘frﬁllellﬁ 1pr1nc1ple of the invention

yl met hyl ) pyr i®l i xhmaihs yidljec srbenythe- [dpfepilisr oF - @onstruction and the

yl ) met hyl eneJ- 1; gndihyeice- 2k | adRd1v2vene; ditBZ e dbdcd- t30what has

chl or opheny1) - 3-{[.3, 5a9§&%9a/1a%d[(fl11§5§£mﬁeel p&&%&ynﬂ 1)g@r hgny11- 1H
-pyrrol -2-yl I et }ylmeye-l\l-gk? - PxaIn olin sul

ona
[ (32)-5- (2, 3-di hydr FREOT %ﬂa ’rrfgon;g/i‘)‘“s *Celssﬁ"%e ?]h;o}i 4-[ (4-
net hyl pi per azi n- Flreﬁﬁﬁ“ba]f‘ﬁﬁ?\%of‘ i?—l—dﬁfi“?%ﬂ ip_thpgappended claims:
yl I met hyl ene}s 1, 3-di hydr o- 2Hi ndol- 2-oneJ; [ (32Z) - N- ( 3-
chl orophenyl) - 3-{[ 3, 5-di net hyl - 4- ( 3- nor phoI i n-4-
yl propyl) - 1H pyrrol - 2-yl ] net hyl enej - N- net hyl -
oxoi ndol i ne-5-sul f onam dej .



19. Product according to claim 13, characterized 20 in that said
product is for admnistration by injection or by infusion. SEQUENCE
LI STI NG <110> Univcroita degli Studi di Torino 5<120> Anti - Met

nonocl onal anti body, fragments and vectors thereof for the treatnent
of tunors and correspondi ng products <130> BW8034- CF <150>
E806101345.5 <151> 2006-02-06 <160> 134715<170> ?atentln version 3.3
<210> 1 <211> 1386 <212> DNA 20<213> artificial <220> <223> Anti MET-R
heavy chain <400> 1 25atgggatgga gctatatcat cctatttttg gtagcaacag
ctacagat gq ocactoccag60 gtccascngc agcagcatgg gaccgaactg gt gaagcctg
gggct t oagt gaagot gt oc120
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aagagcttca acaggg§£ﬂa19£ggﬁggéﬁz <210> 3 <211> 147
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<212> DNA <213> artificial <220> <223> Anti-MET-R Heavy chain with a
tag sequence to the 3' 45<400> 3 atgggatgga gctatatcat cctotttttg

gt agcaacag otacagatgg ccactccoag60 gtcciacrgc agcagoct gg gacngaactg
gt gaagcctg gggcttcagt gaagctgtccl20 50t gcaaggctt ctggctacac
ottcaccagt tactggatac actgggtgaa gcagaggcct 180 ggacaaggcc ttgagtggat
t ggagagatt aatcctagca geggtcgtac taactacaac240 gagaaatzca agaacaaggt
cacagt gact gtagacaaat cttccaccac agcctacat g300 caaci cagca; aectgacaic
rgaggaciit'icggiciatfaC -gi gag M agggga' ad' 36. 0 t ggggccaag gcact act ct
cacagtetcc tcagccaaaa caacagcocc atcggtctat420 60ceactggcco
ctgtgt gt gg aaanacaact ggotoctogg tgactotagg atgectggto480 aagggttatt
tecct gagec agtgaccttg acctggaact otggatcoct gtocagtggt540

659t goacacct tcccagct@t eergedyt 6t Gavet ed.acksroubdt Edgcdgnes EY,

ct cagt gact 600 gpaamabegargcagid.ggefceagrieagl aa abeneokgca alLglgyucca
ccoggcaage660 agCaCC@@9QukggﬁQﬁaﬁéﬁeééhﬂEﬁgﬁﬁﬁaégﬂﬂgQQH@@ caat caagcc

ot gt oct cca720 70 aag%g%c car%c gcig ek g;%oqlg ACCAL ( 5%9

tcttcatctt ccatc cotga C” cccatagtca

catgtgtggt gof goBycgeay .7 321! By
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9C0
agcgaggat g acccagatgt ccagatcagc tggtttgtga acaacgtgga agtacacaca
SSC?cggacgc aaacccat ag agaggattac aacagtacto tccgggtggt cagtgocct 0960

cccatccagc accaggactg gat gagtggc aaggagttca aat gcaaggt caacaacaaa
1020 10 gacctcccag cgcccatcga gagaaccatc tcaaaaccca aagggt cagt
aagagetcca 1380 caggtatatg tcttgoctcc accagaagaa gagatgacta
agaaacaggt cactctgacc 1140 tgcatggacastagacttcat gccagaagac
atttacgt gg agtggaccaa caacgggaaa 1200 15acagagcaaa actacaagaa
cacngaacca gtoctggact crtgatggtto ttacttcatg 1260 tacagcaagc

t gagagt gga aaagaagaac tgggt ggaaa gaaaragcti ctcctgttca 1320 20

gt ggt ccacg agggt ot gca caatcaccac acgagiaaga gettctoccg gact ccgggt
1360 aaagot agot ctgactacaa ggacgacgat gacaagagcg attacaaaga A
cgat gat gat 1440 aagctgcagc atcaccacca tcaccaccat tga 1473 25 <210>

<211> 9 <212> DNA 30<Eg8>cartificial <220> <223> synthetic pronoter -
>
upst r eam 35acct ggua) EAQ0Zn - cift < 3HIB 18052147 43, 402037V <213

artifiCiaI5<220> ii) a fragment of (i) containing the
complementarity determining regions (CDRs) of the anti-
cMet monoclonal antibody AntiMET-R, wherein CDR-H1 is
SEQ ID NO.:8, CDR~H2 is SEQ ID NOC.:9, CDR-H3 is SEQ ID
NO.:10, CDR~-L1 is SEQ 1ID NO.:11, CDR-L2 is SEQ ID
10 NO.:12 and CDR-L3 is SEQ ID NO.:13, and/or

iii) a genetically engineered antibody' containing
the complementarity déﬁermining regions (CDRs) of the
anti-cMet monoclonal antibody AntiMET-R, wherein CDR-H1
is SEQ ID NO.:8, CDR-H2 is SEQ ID NO.:9, CDR-H3 is SEQ

15 ID NO.:10, CDR-L1 is SEQ ID NC.:11, CDR-L2 is SEQ ID
NO.:12 and CDR-L3 is SEQ ID NO.:13

for the production of a medicament for the
treatment of tumor and/or metastases in a patient
suffering from tumor, wherein said antibody AntiMET-R

20 is produced by the hybridoma cell line- ICLC -PD 05006.

2. Use according to claim 1, characterized in that
said antibody, said fragment and/or said genetically
engineered antibody are in the form of soluble protein.

3. Use according to claim 1, characterized in that

25 said antibody and/or said genetically engineered
antibody are produced by a method selected from the
group consisting of DNA recombinant technique, solid
phase synthesis, liquid phase synthesis.

4. Use according to claim 1, characterized in that

30 said fragment is selected from the group consisting of
Fab, F(ab’),, Fab’, Fv, scFv, and a peptide containing
the complementarity determining regions (CDRs) of the
anti-cMet monoclcnal antibody AntiMET-R, wherein CDR-H1
is SEQ ID NO.:8, CDR-H2 is SEQ ID NO.:9, CDR-H3 is SEQ

35 ID NO.:10, CDR-L1 is SEQ 1ID NO.:11, CDR-L2 is SEQ ID



45<223> synthetic pronoter - downstream <400> 5 attggttggt tggl3
50<210> 6 <211> 461 <212> ?RT <213> artificial 55.c2.941). <223>
Pnti HF F-R heavy chain <400> 6 60Net Ay Trp Ser Tyr Ile Ile Lee The

Leu Val Ala Thr Ala Thr Asp 151015 dy- Hi s Set
c-inVal'"dft-Leu Gah-A n' Pko' Gy Thk A u Leu Val Lys 65202530 Pro Ay

Ala Sr Val Lys Leu Set Cys Lys Ala Ses2dy Tyr Thr The 354045
Thr Ser Tyr Trp Ile Hs Trp Val Lys Gn Arg Pro Ay Gn Gy lieu
70SC5560 Gn Trplle Gy Gn lle Asn Pro Ser Ser Ay Arg Tin ten Tyr

Asa 65707580
NO.:12 and CDR-L3 is SEQ ID NO.:13.

5. Use according to claim 1, characterized in that
said fragment is produced by a method selected from the
group consisting of proteolytic cleavage of said

5 antibody, DNA recombinant technique, solid phase
synthesis, liquid phase synthesis.

6. Use according to claim 1, characterized in that
said medicament is for administration by injection or
by infusion.

10 7. Use according to claim 1, characterized in
that said tumor is selected from colorectal tumor, and
liver tumor. ’

8. Use of a nucleotide sequence encoding

i) the anti-cMet monoclonal antibody AntiMET-R,

15 ii) a fragment of (i) containing the
complementarity determining regions (CDRs) of the anti-
cMet monoclonal antibody AntiMET-R, wherein CDR-H1 is
SEQ ID NO.:8, CDR~H2 is SEQ ID NO.:9, CDR-H3 is SEQ ID

) NO.:10, CDR-L1 is SEQ ID NO.:11, CDR-L2 is SEQ 1ID
~ o= 20 NO.:12 and CDR-L3 is SEQ ID NO.:13 and/or :

iii) a genetically engineered antibody containing
the complementarity determining regions (CDRs) of the
anti-cMet monoclonal antibody AntiMET-R, wherein CDR-H1
is SEQ ID NO.:8, CDR-H2 is SEQ ID NO.:9, CDR-H3 is SEQ

25 ID NO.:10, CDR-L1 is SEQ ID NO.:11, CDR-L2 is SEQ ID
NO.:12 and CDR-L3 is SEQ ID NO.:13

for +the ©production of a medicament for the
treatment of tumor and/or metastases in a patient
suffering from tumor, wherein said anti-cMet monoclonal

30 antibody AntiMET-R is produced by the hybridoma cell
line ICLC PD 05006.

9. Use according to claim 8, characterized in that
the nucleotide sequence comprises at least:

i) SEQ ID NO.:1 and SEQ ID NO.:Z2,

35 ii) a nucleotide sequence corresponding to SEQ ID



5G n Lys Phe Lys ton Lys Val Tin Val Thr Val Asp Lys set Ser Thr
859095 Phi Ala Tyr Met A n Len Set ten Leo Thr Sex G n Asp Car Al a
Val 100105. 110 10Tyr Tyr Cys Ala Ser Arg Ay Tyr Trp Ay Gn @y Thr
Tilt Leu Tilt 115120125 Vol Ser Ser Ma Lys Tilt Tin Ala Pro Ser Val
Tyr Pro Leo Ala Pro 15120135140 Vol C§% Sly tan Thr Thr Gy Set Ser
Val Thr Len Gy Cys Len Tel 145150155 160 Lys Ay Tyr -Pile Pro Clu
Pro Val Thr Len Thr Trp ten Set Ay Set 20165170175 ' Lev Ser Ser Qy
Val Hs Tilt Pile Pro Ala Vol LeU @n Ser Asp Len 100185190 25Tyr Tin
Len QGar Set Set Vol Tin Vol Tilt Ser Ser Tilt Trp Pro Set 195200205

_ . 1 L Tel
220215220 Asp Lys Lys | 18" GhnoBRo RRg 8 Yoprg: TIHECEIE P8 Biro TE
Pro Pro silent substitutions are present.
10. Use of a vector comprising at least a
nucleotide sequence encoding
5 i) the anti-cMet monoclonal antibody AntiMET-R,
1i) a fragment of (i) containing the
complementarity determining regions (CDRs) of the anti-
cMet monoclonal antibeody AntiMET-R, wherein CDR-H1 is
SEQ ID NO.:8, CDR-HZ is SEQ ID NO.:9, CDR-H3 is SEQ ID
10 NO.:10, CDR-L1 is SEQ ID NO.:11, CDR-L2 is SEQ 1ID
NO.:12 and CDR-L3 is SEQ ID NO.:13 and/or
iii) a génetically engineered antibody containing
the complementarity determining regions (CDRs) of the
anti-cMet monoclonal antibody AntiMET-R, wherein CDR-H1
15 is SEQ ID NO.:8, CDR~-H2 is SEQ ID N0O.:9, CDR-H3 is SEQ
ID NO.:10, CDR-L1 is SEQ ID NO.:11, CDR-L2 is SEQ ID
NO.:12 and CDR-L3 is SEQ ID NO.:13, wherein the anti-
cMet monoclonal antibody AntiMET-R is produced by the
hybridoma cell line ICLC PD 05006,

e ) for- the- preparaticn of a medicament for the
treatment of tumor and/or metastases in a subject
suffering from tumor.

11. Use according to claim 10, characterized in
that said vector comprises a nucleotide sequence

25 selected from:

i) SEQ ID NO.:1 and SEQ ID NO.:2,

ii) a nucleotide sequence corresponding to SEQ ID
NO.:1 and SEQ ID NO.:2, wherein one or more
silent substitutions are present.

30 12. Use according to claim 10, characterized in
that said vector is in the form of a particle.

13. Product containing

i) the anti-cMet monoclonal antibody AntiMET-R,

ii) a fragment of (i) containing the
35 complementarity determining regions (CDRs) of the anti-



225230235240 eye Lys Cys Pro Ala Pro ten Len Len Ay Ay Pro Sc: Vol
Phe 1l e 245250255 Phe Pro Pro Lye lie Lye Asp Val Leu MeL Ile Set Lea
Set Pro Ile 260265270 40Vol Tilt eye Vol Vol Val Asp Vol Sex G n Asp
Asp Pro Asp Val G n 275280285 Ile Ser Trp Pile Vol Asn Asa Vol G n
Vol His Tin Ala Gn Tilt Gn 290295308*Tier Hs My Gu Asp Tyr ten
Set Tier Leu Arg Val Val Set Ala Len 305310315320 Pro Ile Gn Hs Gn
Asp Trp Met Sex Gy Lys Gn Pile Lys Cys Lys 325330335 Vol ken ten
Lys Asp Len Pro Ala Pro Ille Gn Are Tier Ile Set Lys 340345350 55Pro
Lys Sly Se- Vol Arg Alp Pro Gn Vol Tyr Val _ Ten Pro Pro p-o0

355360385 G n 4R GdhMibnlhl tanl&i%oh Saﬁtqmi{%LRT' %elrg}( T'c%ﬁaT
Val Tier. 370375380 Asg Pi| eCIIB/E H2 ]g) N oo is 'IL er
ton ton dvy L;E‘ 8, :Ls SEQ I O is SEQ ID
:10, CDR-L1 is SEQ ID NO.:11, CDR-LZ2 is SEQ 1ID
0.:12 and CDR-L3 is $EQ ID NO.:13 and/or
5 iii) a genetically engineered antibody containing
the complementarity determining regions (CDRs) of the
anti-cMet monoclonal antibody AntiMET-R, wherein CDR-H1
is SEQ ID NO.:8, CDR-H2 is SEQ ID NO.:9, CDR-H3 is SEQ
ID NO.:10, CDR-LL is SEQ ID NO.:11, CDR-L2 is SEQ ID

10 NO.:12 and CDR-L3 is SEQ ID NO.:13

and at least one kinase inhibitor as a combined
preparation for simultaneous, separate or seguential
use in the treatment of tumors and/or metastases,
wherein said anti-cMet monoclonal antibody AntiMET-R is

15 produced by the hybridoma cell line ICLC PD 05006.

14. Product according toe c¢laim 13, characterized
in that said antibody and/or said at least one fragment
thereof are in the form of soluble protein.

15. Product according to c¢laim 13, characterized

20 in that said antibody and/or said genetically
engineered antibody are produced by a method selected
from the group consisting of: DNA recombinant
technique, solid phase synthesis ox 1liquid phase
synthesis.

25 16. Product according to claim 13, characterized
in that said fragment is selected from the group
consisting of Fab, F(ab’),, Fab’, Fv, scFv, peptide
containing the complementarity determining regions
(CDRs} of the anti-cMet monoclonal antibody AntiMET-R,

30 wherein CDR-H1 is SEQ ID NO.:8, CDR-H2 is SEQ ID NO.:9,
CDR-H3 is SEQ ID NO.:10, CDR-Ll is SEQ ID NO.:11, CDR-~
L2 is SEQ ID NO.:12 and CDR-L3 is SEQ ID NO.:13.

17. Product according to claim 13, characterized
in that said fragment is produced by a method selected

35 from the group consisting of proteolytic cleavage of



385390395400 Tier Gn Len ten Tyr Lys Asn Tier Gn Pro Vol Len Asp
Set Aip Sly 405410415 Set Tyr Phe Met Tyr Set Lys Lau My Vol G u Lys
Lys Asn Trp Val 420425430 510 15 H's His Thr Thr Lys Set Phe Ser
Arg Thr Pro Ay Lys 450455460 <210> 7 <211> 238 <212> PAT <213>
artificial <220> <223> Anti MET-R | i ght®chain <400> 7 Met flu Thr Asp
Thr Ile Len Leo Trp Val Let Lou leu hp Val Pro 151015 sly Ser Thr
Gy Asp Ile Val Lea Thr Gn Ser Pro Ala Ser Leu Al a

sald antibody, DNA recombinant technique, solid phase
synthesis or liquid phase synthesis.

18. Product according to claim 13, characterized
in that said at least one kinase inhibitor is selected

5 from the group consisting of K252A staurosporin
analogue; (32)-5-[(2,6-dichlorobenzyl)sulfonyl]-3-~
[{3,5-dimethyl-4~-{[(2R)~-2-(pyrrolidin-1-
ylmethyl)pyrrolidin-1-yvl]carbonyl}-1H-pyrrol-2-
yl)methylene] -1, 3-dihydro-2H-indol-2-one; [(3Z)-N-(3-

10 chlorophenyl)-3-({3,5-dimethyl-4-[ (4-methylpiperazin=-1-
yl)carbonyl}—1H—pyrrol—?—yl}methylene)—N-methyl—2—
oxoindoline-5~sulfonamide]; [{3Z2)-5-(2,3-dihydro-1H-
indol-1-ylsulfonyl)-3-({3,5-dimethyl-4-{ (4~
methylpiperazin-1-yl)carbonyl] -1H-pyrrol-2-

15 ylimethylene)-1,3-dihydro-2H-indel-2-one); [(3Z)-N- (3~
chlorophenyl)-3-{[3,5-dimethyl-4- (3-morpholin-4-
ylpropyl) -1H-pyrrol-2~yl]methylene}-N-methyl-2-
oxoindoline-5-sulfonamide].

) 18. Product according to claim 13, characterized

- w——— = 20 - in that said product is for administration by injection

or by infusion.



20202530 Val
Ser 354045 25Val

Soy Len Sly Gn Arqg Ala Thr
Asp Tyr Asp Sly Sly Ser Tyr

Met Se

Ile Ser Cys Lys Ala Ser Grt

r Trp Phe G n Gn

Aro Pro 505560 G|? An Pro Pro Lys Len Len Ile Ser Ala Ala Ser Asn
ten Gn Ser 65707580 30 Ay Ile Pro Ala Arg The Sex Ay Ser Ay Ser
sly Thr Asp. The Thr 859095 Let Asn lie His Pro val
35100105110 G h Gn Sex Tyr Gu Asp Pro Lea

Val Ala Thr Tyr Tyr Cys
Thr Phe Sly Ala Sly Thr
Ala Ala Pro Thr Val Ser

Thr Ser Ay Ay Al a Ser

Lys
Ile

Val Val

Lea 115120125 40G n Leo Lys Ars.
The Pro Pro 130135140 Ser

Cys The Lou 1451501

Gn Qu du Asp

Al a Asp
Ser Gn Gn ten
55160 45 Asn M

Phe Tyr

Pro Lys Asp Ile

Asn

Val

Lys Trp Lys Ile Asp Sty

SEQUENCE LISTING

<110> Univerpité degli Studdi di Torine

5 <120> Anti-Met mencclonal antibody, fragments and vectors thereof for the
treatment of tumors and corresponding products

<130>

. <1503
10 <s1s

<150> 13

<170>
15

<210> 1

<211>

<2iz>»

<213>
20

<220>

£223>

<400> L
25 atgggatgga

gtccaaczge
30' tgcaaggett
ggacaaggee
gagaaattca
35 caactcagca
lygygeeany
teactggcoe
aagggttatt
gtgcacacct
45 gtaacctega
agcaccaagg
50 tgcaaatgee
atcaaggatg
agegaggatg
55 . gobeagacac
. coceatccage
gacctcoeeag

60

coggtatatg

65 agagagemaa
tacageaage
gtggtcocacg

70

aaatga

" tgeatggtica’

BWOB034-CF

EP06101345.5
2006-02-08

PatentIn version 3.3

1386
DNA
artificial

AntiMET-R heavy chain

gctatetecat cctottitig
ageageckgg gaczgsactyg
ctagotacac cttcaccagt
ttgaglggat tggagagatt
agaaczaggt cacagtgact
acsctgzcate tgaggactet
grdacsEelel cacagleloe
ctotgtgtgg amatacaact
tecctygagee agtgaccottg
tcecagetgt cctgeagtet
gcacciggee cagocagtce
tggaszzagaa aatcgagoce
cageacctaa cetottgggt
tactcetgat ctceetgage
acccagatgt ccagatcage
aaaccocatiag agaggattac
accaggacty gatgagtgge
cgcocatcga gagaaccatc

tettgectec accagaagea

cagasttcat Gooiyaagac atttadtdq agtygaccaa cadigggana

gtageaacag ctacagatgy ccacteoszg
gtgaagectg gggotteagt gasgotgtec
tactggatac actgggtgaa gcagaggoet
aatecectagea geggtegtsce taactacaac
gtagacaaét cttecaccac agectacaty
geggtetatt actgtgorag taggggeteac
Leagurdaaa ceacaguecs slegglelal
ggctecetegyg tgactetagy atgectggte
acctggaagt ctggatcect gtecagtaght
gecctetaca ccctoagoag ctcagtgact
atcacetgea atgiggecca cccggcaage
agagggccéa czatcaagee ctgteoctoca
ggaccatceg teotteatett ccctecaaag
cccatagtea cetgtgtggt ggtggatytg
tggtttotga zcaacgtgga agtacécaca
ascagtacte Locggghbggt cagtgeecte
aaggagtteca =z=tgcaaggt caacaacasa
tcaaaacoea aagggieagt aagagetcca

gzgatgacta agaaacaggt cactcetgace

actacaagaa cactgaacca gtoetggact stgatggttc ttactteatg

tgagagtgga azagaagaac tgggtggaaa gzaatageta cteoctgttea

agggtotyca caaccaccac acgactaaga gottetcoog gactcegygt

€0

180

240

360
220
280
540
6CO
660
720
7890
840
9c0
.960:,
1220
1080
1140
2¢0 T 0 T

1260

1360

1386



165170175 Ser Gn Arg Gn Wn Sly Val
Ser 50180185190 Lys Asp Ser Thr Tyr Ser
Thr Lys Asp 195200205 553 u Tyr
H's Ters Thr Ser Thr Ser Pro tie Val

Abs Thr

G n Cys 225233235 60 <210> 8
<220> <223> Anti MET-R heavy chain -

CDR- HI

Met Ser Ser Thr

Thr Ser Tyr Trp 15 5<210> 9 <211> 8 <212> PAT

10
15
20
25
10
35
40
45
50
55
60
65

70

<210> 2

<211> 717

<212> DNA

<213>» artificial

<z20>
<223> AntiMET-R light chain

<400> 2
atggagacag acacazteoct geotatgggty ctyctgctet

.gacattg:gc tgaccoeate tecagettet tiggotgtat
atetectyca aggecagoca aagzgttgat tetgatgaty
caacagagac caggacagcc aceraaacte cteatectetg
gégatcccag ccaggtitag tgoecagtage totgogacag
cetgtqgagg aggaggatgt tqeaacctat tzctgtcage
acgtbeggty ctgggeceaa gotogagetyg azacgggetg
atetteccac catesezgtga goagttaaca tctggaggtg
aapaactzet acconzaaga catcaatgtc asgtggaaga
aatggogico tgaacagtig dac:gatcag gecagcaaag
ageacoczer cgttgaccaa ggacgagtat geacgacata
actcacaaya catctactte acccattghc azgagcttica
<210> 3

<211i> 1473

<212> DNA

<213> artificial

<220>

gggttccagg cteeactggt
ctectagggea gagggcceace
gtagttatzt gagttggtte
ctgcatecaa teotagaatet
actteaceet caatatoczt
azagttatga ggatccgote
atgctgecace aactytatec
cotcagtegt gigeticttg
ttgatggeag tgaacgacaa
acagcaccta cagecatgage
acagotatas otgtgaggec

acaggaatga gtgttag

<€223> Anti-MET-R Heavy chain with a tag seguence to the 3’

<400> 3
atgggatgga getatatecat cetetttttg gtagcaacag

gtcedaczge ageagoctgy gachgaactg gtgaagoctg
tgcaaggett ctggcotacac ctteaccagt tzctggatac
goacaaggec ttgagtgyat btggagagatt astcctagea

gagaaatzca agaacsaggt cacagtgact gtagaczaat

caactcages, acetgzcate tgaggactét goggtebatt

tggggecaag geacsactot cacagtectee teageocaaaa

ceactggeee ctgigtgtgg aza-acaact ggctecteogg

aagggttatt toccctgagee agtgacettyg acctggaact

gtgcacacct teccagebgt cotgcagtot gacctctaca
gluacelegd geactlyggee cagecagloe aledcelyca
agcaccaagg tggaseagaa aatigagoce agagggecea

tgczaatges cageacctaa cotettgggt ggaccatocy

ctacagatgg ccactceoag
gggetteagt gaagctgtec
actgggtgza goagaggcct
geggtegtac taactacazc

cttccaccac agcctacatg

actgtgcaag taggggetea

caacageece ateggtcotzt

tgactotagy atgectggte

ctggatcecct gtecagtgge

cocteagoeg cteoagtgact
alglyuecoes ceoggoasye
caatcaagece ctgtectoca

tecttoatett cccteocaazy

60
120
180
240
30
360
420
480
540
600
6ED

717

€0
20
180
240
3co
360
120

180

5490

660
660
720

780

Lou Thr

Lea Mnh Ser Trp Thr Asp G n Asp

| ea

GQu Arg Hs Mh Ser Tyr Thy Cys Qu

Lys Sex Phé Asn Azg M .
<212> PET 65<213> artificial
70<400> 8 Gy Tyr Thr Phe



<213> artificial

10<220> <223> Anti MET-R heavy chain -

15Tie Asa Pro Ser Ser Gy Arg Thr 15 <210> 10 20<211>

<213> artificial

<220> 25<223> Anti-MET-R heavy chain -

CDR- H2 <400> 9
5 <212> PRT
CDR- 113 <i nn>

in Ala Ser Are Gy Tyr 3015 <210> 11 <211> 10 35<212> ?RT <213>

artificia

<220> n
2
atecaaggatg tactsztgat octocctgage cccatagtea catgtgtggt ggtggatgtg 840
agcgaggatg acccagatgt ccagetcage bggkttgtga acaacgtgga agtacacaca 8co
5 gectocagacac aaacccatag agaggattac azcagtacte teoocgggtggt cagtgeccte %60
cccatccage accaggacty gatgagigge asggagtitca aatgcaaggt cascsacaaa 1520
10 gacctcoccag cgcocoztega gageaccate teasaaccca asgggtcagt aagagotsea 1380
caggtatatg tettgoctco accagaagaa gagatgacta agasacagyt cactctgace 1140
tgecatggica cagacttcdat gocogaagac atttacqtgg agtggaccaa caacgggasza 1200
15 acagage-aa actagszagaa cactgaacca gteoctggact stgatggbte ttacttcatg 1260
tacagcaage tgagagtgga aaagamagzac tgggtggaaa gaaat.aqcté ctectgttes 1320
20 gtggtccacg agggtotgea caatckocac acgactaaga gettoteeccg gactcegagt 1380
aaagctaget ctgactacaa ggacgacgat gacaagageg attacaamga cgatgazgat 1440
aagctgeage atcatcacca teatcaccat tga 1473
25
<210> 4
<211> 9
<212> DHA
<213> artificial
30
£220>
4223> pgynthetic promotor = upotreem
<400> 4
35 acetgggct 9
<210> - 5
<211> 13
40  <212> pma
<213> artificial
<220>
<223> synthetis promoter - downstream
45
<400> 5
attggttggt tgg 13
50 <z10> s
213> 451
<212> 2RT
<213> artificial
55 el ) . .
£223» AntiMFT-R heavy chain
<400> &
60 Het Ely Trp Ser Tpr Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Asp
1 5 10 15
" Gly  His Sér '¢In Vdl "'Glh Leu ‘Gln GLln’ Pre’Gly Thr Gla Leéu val Lys ~
29 25 30
65
Bru Gly Ala Ses Val Lyy Leu Ser Cys Lys Bla Ser Gly Tyr Tho Phe
a5 40 45
Thr Ser Tyr Trp Ile His Trp Val Lys Glan Arg Pro Gly Gln Gly Yeu

70

50

55

&0



1 40<223> Anti MET-R light chain -

Asp Ay Ay Set Tyr
<220> <223> Anti MET-R light chain -
Ala Ala Set 1 60<210> 13 <211> 9 <212> ?AT <213>rattTifiil

<223> AuLi MET-R ilyliL chain -

artificial

10

15

20

25

30

35

40

45

50

55

60

65

70

Glu

85

Glu

Thr

Tyr

Val

Val

145

Lys

Tyr

Gln

Asp

225

Cys

Phe

Val

Ile

Thz

305

Pro

Val

Pro

Glu

Asp

385

Thx

Ser

Glu

Tep
Lys
Ala
Tyr
Ser
1320
Cys

Gly

Thr
Ser
210
Lys
Lys
Pro
Thr
Sexr
280
His
Iie
Asn
Tys
Glu

370

Phe

Tyr

Arg

Glu

Ile Gly Glu
Phe Lys Asn
85

Tyr Met Gln
160

Cys Ala Ser
113

Ser Ala lys
Gly Asn Thr
Tyx -Phe Pro

163

Ser Gly Val
180

Leu Ser Ser
195

Ile Th» Cys
Lys Ile Glu
Cys Fro Ala

243

Pro Lys Ila
260

Tya Val val
235

Trp Phe Val
Arg Glu Asp
51ln His Gln

325

Asn Lys Asp
340

51y Set Val
355

5lu Met Thr
Mct Pro Clu
Leu Asn Tyr

405

Phe Met Tyr
420

Asn Sex Yyr
435

Ile
70
Lys
Len
Arg
Thr
Thr
152
Glu
His
Ser
Asn
Pro
230
Pro
Lys
Val
hsn
Tyr
313
Asp
Leu
ATy
Lys
Aop
Lys

Ser

Ser

Asn
Val
Ser
Gly
Thr
135
Gly
Pro
Thyr
Val
val
215
Arg
Asn
Aup
Asp
Asn
295
Asn
Trp
Pra
Ala
Lys

375

Ilc

390

asn

Lys

CDR-11 <400> 11 G n Set Val Asp Tyr

1510 45 <210> 12 <211> 3 <212> PRT 50<213>

CDR- L2 55<400>. 12.

CDR- L3 <400> 13

Prec

Thr

Asn

Tyr

120

ala

Ser

Val

Phe

Ser

Val

L=u
105

Trp

Pro

Ser

Thr

Pro

| 18%

Thr
200
Ala
Gly
Leu
Val
Val
280
Val
Ser
Met
Ala
Pre
380
Gln
Tyr

Thr

Len

Val
His
Pro
Leu
Leu
265
Ser
Glu
Thr
Ser
Pro
345
Gln
val
Val

Glu

Arg
423

Cys _,Se.‘c val

‘440

4

Ser Gly Arg Thr Asn

Thr

Thr 3

Gly

Ser

Val

Leu
170

Thx 3

Pro
Thr
Gly
250
MeL
Glu
Val
Len
Gly
330
Ile
val
Thr
Clu
Pro
410

Val

val

78

Val

Gln
Val
Thr
155

Thr

Val

Rla
Ile
235

Gly

Ila

Arg
315
Lys
Glu
Tyr
Leu
Trp
395

Val

Glu

Asp Lys

Glu Asp

Jer

Ser
110

Tyr

Ser
9s

Ala

Gly Thr Thr Leu

125

Tyr Pro
140

Leu Gly
Trp Asn
Leu Gln
Ser Thr

205

Sar Ser
220

Lys Pro
Pro Ser
Sux Leu
Asp Fro

2B5
Thr Ala
300
Val val

Gluw Fhe

Lrg Thr

Val ien

Leu

Cys

Ser

Ser

190

Trp

Thr

Cya

Val

Ser

270

Asp

Gln

ser

Lys

Ile

350

Pro

365

Thr Cys
380

Thr Ran

Leu Asp

Lys Lys

Mez

25n

Ser

2sn
430

His BIu G1ly Len

445

Ala

Leu

Gly

175

ASp

Pro

Lys

Pro

Phe

255

Pro

Val

Thr

Rla

Cys

335

Ser

Pro I

Val

Gly
Asp
413

Trp

His

Asn

80

Thr

Val

Thy

Pro

val

160

Ser

Len

Ser

Val

P-o

240

Ile

Ile

Gln

Gln

Leu

320

Lys

Lys

Thr

Lys

400

Gly

Val

Asn

65<220>



70G n Gn Ser

10

15

20

25

30

35

40

45

50

L33

60

65

70

lyr (flu Asp Pro Leo Thr

15

His His Thr Thr Lys Ser Phe Ser Arg Thr Pro Gly lys

450

<210>
<211>
<212>
<213>

<220>

<223>

<400>

7
238
2RT

artificial

7

Met Glu Thr Asp Thr

1

Gly &

val 3

val
Gly
&5

Gly

Leu

Gl

GLu

Ser 3

145

Asn

Sex

Lys

Rty

Ser
225

Asp

i

Gln

Ile

Asn

Gln

Leu
130

Tyr

AT

Thr

<210>

T <211F 7

<212
<213»

<220>
<223>

<400>

5

Thr Gly Rsp

Leu
35

Ty
Pro
Pro
Ile
Ser
115
Lys
Gln
Phe
Arg
Ser
195

Slv

Ser

8
g
SRT

20

Gly

Asp

Pro

ala

His

100

Ty=r

Arg,

Cln

Ty>

Gln

180

Thx

Arg,

Pro

Gln

Gly

Lys

aArg

8BS

Pro

Glu

Ala

Leu

Pro

163

Asn

Tyr

artificial

AntiMET-R heavy chain

8

455

Ile Leu
Ile Val
ATq }\la
Gly Ser

5h

Len Leu
70

Phe Ser
Val Glu
Asp Pru
Asp Ala

135
Thr Ser
159
Lys Asp

Gly val

Ser Met

Asn Ser
- e

Val Lys
230

ARtiMET-R Light chain

Leu Trp

Lea Thr
25

Thr Ile
40

Tyr Met
Ile ser
Gly Ser

Glu Glu
105

Leu Thr
120

Ala Pro
Gly Gly
Ile Asn
Leu Asn

185

Ser Ser
200

Tyr Thr

Sex Phe

460

Val Leu Len
10

Gln Ser Pro
Ser Cys Lys
Ser Trp FPhe

60

Ala Ala Ser
15

Gly Ser Gly
90

Asp Val Ala
Bhe Gly Ala
Thr Val Ser

140

Ala Ser Val
155

¥al Lys Trp
170

Ser Trp Thr
Thr Leu Thr

Cys Glu Als
A

Asn RArg Asn
23s

= CDR-HL

Leu
hla
Ala
Gln
Asn
Thz
Thr
Giy
125
Ile
Val
Yys
Bsp
Yen
205
Thr

Glu

Trp
Ser
3D

Ser
Gln
len
Asp
Tyr
110
The
Phe
Cys
Ile
Gln

120

Thr

His

Cys

Val
15

Leu

Gln

Lrg

Glu
Phe
95

TYL
Lys
Pro
Phe
Rsp
175
Rsp

Lys

Tys

Pro
Ala
Sexr
Pro
Ser
g0

Thr
Cys
Leu
Pro
Leu
160
Gly

Ser

Asp

Thr



10

15

20

25

30

35

40

43

50

35

60

65

70

T RR13T axtificial” T

Gly Tyr Thr Phe Thr Ser Tyr Trp

1 5
k.

<210> 9

<211> 8

<212» 2RT

£213> artificial

<220>
<223> AntiMET-R heavy chain - CDR-H2

<440> 9

Ile Asn Pro Ser Ser Gly Arg Thr
1 5

<2l0> 10

<211»> .5

<212> ZRT

213> artificial

<220>
<223> Anti-MBET-R heavy chain - CDR=H3

<4on> 10

Ala Sex Arg Gly Tyr
1 )

<210> 11
<211> 10
<212> 2RT
<213>» artificizl

<220>
<223> AntiMET-R light chain - CDR-11

<40Q> L1

Gln Ser Val Asp Tyr Asp Gly Gly Ser Tyr
i 5 10

<210> 12

<211> 3

<212»> 2RT
<213> artifieial

<220>
<€223> AntiMET-R ligh% chain - CDR-L2
<400> 12 "

Ala Ala Ser
i

£210> 13
<211> 9
<212> D2RT

220>
<€223> AULIMET-R lighl chain -~ CDR-L3

<400> 13

Gln GIin Ser lyr Glu Asp Pro Leuw Thr
1 5



