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
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Scientific exploration of cancer imrunotherapy began in the 1950s and
the first application relied on polyclonal antibodies. Today, after
nore than five 25 decades, innunothera? *mﬁth nmonocl onal anti bodi es
continues to offer a promsing alternative for cancer treatnent
(1,2). Several antibodies targeting tyrosine kinase receptors (RTKS)
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20 Background of invention

Scientific exploration of cancer immunotherapy
began in the 19%50s and the first application relied on
polyclonal antibodies. Today, after more than five

25 decades, immunotherapy with monoclonal antibodies
continues to offer a promising alternative for cancer
treatment (1,2). Several antibodies targeting tyrosine
kinase receptors (RTKs) 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 pocrly understood (4). Bevacizumab and Cetuximab
-target -VEGF-VEGFR. -and- - EGF-EGFR, - respectively,-.and .act. . .. o oo oo
by preventing ligand-receptor interaction, (5,6).

35 Herceptin is a monoclconal antibody specific for HERZ, a



15 activating nutations in inherited forns of carcinonmas. (9, 10).

Mor eover, HGFR constitutive activation is frequent also in sporadic
cancers and studies fromthis and other | aboratories have shown that
the MET oncogene is overexpressed in tgnnrs of specific histotypes or
is 20 activated through autocrine nmechani sns. Besi des, the MET gene
is anplified in hemat ogenous netastases of col orectal carcinomas
(11). Interfering with Met activation is thus becom ng a chall enging
approach to hanper the tunorigenic and netastatic processes. In the
25 past years, several strategies have been proposed to bl ock
aberrant HGFR signalling, targeting either the HGFR itself or its
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use of HGF antagonists, HGF neutralizing antibodies,

HGFR decoys, small molecule ATP binding site inhibitors

30 of HGFR or small molecules such as geldanamycin, SH2
domain polypeptides and ribozymes (reviewed in 12}.

---Summary of. the .invention. -

35 The present invention is related to the use of a



4 and at |east one kinase inhibitor as a conbined preparation for

si mul t aneous, separate or sequential use in tunor and/or netastases

t herapy. Another object of the present inventionis a 5 nethod for
screeni ng conpounds able to bind to at .| east one portion of the extra
cel lul ar domain of Hepatocyte G owth Factor Receptor (HGFR) for the

i dentification of conpounds pharmacol ogically active in the
prevention and/or treatnent of tunmor 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 agnosti c t ool mooadenett amedpldastii ceark sgalbsteithkerxiraadlnalanr in
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Another object of the present inventieon is the use
of a vecter comprising at least a portion of the
25 nucleotide sequence encoding for the epitope binding
region or the CDRs of the anti-Met monoclconal antibody
produced by the hybridoma cell line ICLC PD 05006 Zfor
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 antibedy, 1i) a fragment
containing the epitope binding region of the anti-Met
monoclonal- -antibody .. and/or . ..iii}.....a .. genetically.
engineered antibody centaining the epitope binding
35 region or the CDRs of the anti-Met monoclonal antibody



15 increase conpared to not stinulated cells. As shown, AntiMET-R
treatnment significantly reduced cell invasion. Fi gure 3.

Anti MET-R inhibits the transfornmed phenotype of cancer cells in vivo
(A, B) Tunorigenesis 20 assay. Nude m ce were injected subcutaneously
with 1.5x106 GIL16 cells. After tunor éppear ance, mce displaying
tunors of the same size were selected and then injected in situ tw ce
a week with 2gg/gr of either VSV-G or Anti MET-R Tunor vol une was
nmeasured 25 at different tinme points (A). As shown, Anti MET-R
impaired tunor growth in nude mce engrafted with human tunor cells.
Mce were sacrificed after 8 weeks of treatnment and tunor wei ght was
eval uated (B). bkndmate fleest ednwd thinAsti MERRLtéuN@IsSS sere@mbined
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VSV- G ( panel A;_%%rl%Atﬁﬁé%}E‘la%%_/f%—arﬁr:egtlasg%%\se&ggg?%’ned with anti-human
phospho- HGFR ArAGRDT sCBeheni €Al Bfal BESSSN6f YURBFST e évead

that 35 the Pevetsnaf fact svaredniiGeRraends sblengl iddcteagedeast 6
mce treated W bhe ARdtVBE- R the extFh 18 ufar AHMEToR fidi2abopid

interferes with I | LvO.- Nu i i.nocul at ed
subcut aneousl y \(/;\AI:t ﬂ 2%)%?%%%%%8% gggb%gfo?e??%q#ﬁ%g%%?g was
eval uat ed i n unfrERABESniRCETPAICILAACTH i R 1V Pedted R tPESVESHY gr
VSV- G admi ni st eped/dr- tEBy tnehtggl grumamt piEPrRueFagt@pses10 gg/ gr

Anti MET-R | Ro(D) andndtBgi BbiA8t i METHR besleh) . iM\GenthoNid Rhkhgse
diagram (K), AnbiMeEsR dbiph e ds UM, 0T Gphdnddh NUlR. L EC 5RA0AT L ed
10 with hunman tunor cells. Tmunoi stochem cal, staining for anti hunman
phospho- HGFR waSetHriPedY out B EL orf oPo¢ifvor %%B%h“’rrfﬁ t hEP% ef t
panel . Strong HEFR @Gt indadion wasipr esenthehgiiPsi piuntheedtirgdMiTde (F)
and in mce treahethaiyt Bs COMgnokt antdobodyo (GrecAdBopL sttt icen1of 15

Anti MET-R rgsul gg(in'rn ilﬁi(?ﬂ,c; nhi.bitign_ that paralleled wth inpairnent
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5. AntiMET-R i nduges HGER GOWNLeqH] a4 O0ar GRL1G: GRIkS (A a00:,
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Anti MET- R was th@}*@C—t&?E%G nﬂ%Rrégﬂ%\M‘iﬁegué@Jﬂeggebgf hréc%ptor

over - expressi ng ce
P gactlvati n more pronounced than receptor down-

regulation, as indicated by band density
30 quantification. (B} Analysis of HGFR signalling. Cells
were pre-treated 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.



7 and in cells expressing normal |evels of HGFR (IDA-VB435 04). (O
Cytofluorinetric quantification of HGFR on the cell surface.

VDA- MB-435 04 cells were incubated in nmedium al one (black bars) or
HGF (grey bars) or 5 Anti MET-R (white tgars). At the indicated tine
points, cells were stained with an anti-extra HGFR Ab (0024). As
shown, Anti MET-R was able to efficiently reduce the amount of surface
HGFR with the maxi mal reduction after 30 hrs of treatnent. 10 -Figure
6. Anti body-induced and |igand-dependent down-regul ation foll ows

di fferent pathways. (A) HeLa (upper panel) and GIL16 (| ower panel)
cells were pretreated with either |actacystine (lact) or concananycin
(conc) or both for Zibgoues,2 befrartéMET-at mehibisist h th&F fbamgrformed

Anti MET- R HGFRpdevs-yiegw at t@r{béﬂasc@\@l L!LEHE eau% tof:al £&ddorhysates.

In the pr esencel%SEpern%teEgsgggW%h{)pl nd |nduceqFHGF§:Lls

down-regul ation wa |n uce "Was- noto
condition, a 60KE"S rsé?ﬁﬁlﬁﬁt”( SrPEwjgardefetiamrse oiep Byinrmingdoen
directed agaﬁ nsthe¢ heresencacef | tharipdckteon dramnisi of ranteEY ;R was

accunul ated in ¢ells. alVbr egver s rqu0bi fg g &h bl URICAYR LA were
anti bodies (B, gPglg{ecpar}%%lc}lofggemﬁgdgggnde% bi s Lragnent &%aﬁtlcggﬂg Wi th

ubi quitin noietiés ecare” comﬂ?t

prot easomal 25 4BYHAFEE 8?‘19“ FRgurs Fossneitvert RET8ucd? tHwasion
proteol ytic cl eavage ofMIAGHR-43¥d dheddisrg ofreherddtera- @khul ane

Domai n ( ECTODOVALMN)catel) atldéiicel Irsrwenerdretabel ircalskyal @besd ed with

35s Methi onine aod. 353 Cysi sl N Andet hen, 30,4 eabed WLh GhLhBL, HOF

or Anti MET-R fo upern were co

i munopr eci pi taf“%ﬂ %]tlﬁdaﬂﬁh HEER AR r+é<9f}8‘€i/%§‘|GﬁstA¥tF?€ 24hrs,
extracel | ul ar dohrmFatedGetslMer eeren-standet rod- reducedg (Uppeivpanel)
or reduci ng (| owesaqianel in ceBgbéiNstol merheiabsepessseti 3 r edugi ng
agents HG:R@ a@gcpea%réaltﬂaﬁwpg]:@g({ a{(? #5% &timulated cells. As shown,

AntiMET~R treatment significantly reduced cell

invasion.
- Figure 3., AntiMET-R inhlibits the transfcrmed
phenotype of cancer c¢ells in vivo (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 2pug/gr of
either VSV-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
tumor 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. anti-human -phospho-HGER.. .. ... ... . .-
Immunoistochemical analysis of tumors relevead that

35 the levels of activated HGFR were strongly decreased in



8 conplex, while the two bands run separately in the presence of
P-nmercapto ethanol. As shown in the figure, Anti MET-R but not HGF was
abl e to i nduce sheddi ng of HGFR ect odomain. (B) Anti MET-R i nduces
ectodomain 5 shedding also in endothelial cells. HUVEC cells were
exposed to the antibody for the indi cafed tinmes. Culture media were
col l ected and i mmunopreci pitated wth an anti body recogni zi ng the
extracel lular portion of HGFR 13-chain. Wstern bl ots were probed
with the 10 sane anti-extra HGFR (C, D) HGFR shedding is dose- and
ti me-dependent. Cells were stinulated with increasing anount of

Anti MET-R (C) or for different tines (D). Culture nedia were treated
as in (B) Figumécd.trAeteq atiitananfiMETgRal transduction is not 15

required for HGER Shﬁédk@g @SAZEQéISRV\B&%a%éﬁ'@f %%@E'fé/!efsh gifif erent
HGFR nut ant s ang? 8 hours lLater wer e e%tug Ant | I\/E -R for,4hrs.

Equal amount of I PSSO PYSar 8 GnG  cORET L oﬁ%dw%e L]Rrated
processed for WBSRBIHFPBPBELY r’ﬂjthAé - RN MPARNGWET- Wm%%llz‘e ABIET t o

i nduce down- fegutattirowaandveotaaddmbn nurghedtedgniot akl dHE@Rnmutant s.
Egg El?t ;n{*GIF;%CKL@&%%thﬁ@L g@cn|g'?t9rllfkis§@-5@n @&ﬁﬂn\igwredﬂf% bouble =

[
unable to recruF?/n% tzﬁxng @f%nsgu ylﬁl—l@é Cé %ﬁzlcéR%S{bﬂ'ufiant wher e
the repl aced byMeff&F %"F“Mﬁ“r“g%r%s 9.53)'Fh(ZE\SV\/I‘i’BP‘én i #1 retel dA@garm péfri on
was sequence. HEFRIMITed ediiddomdi turbehaveshasnanude mitedengyarGal | s
pre-treated 19t hi ADHMEL- Rier 8o 51d Mihat e MbtReddGE 1658l ngnhe

absence or in tggtl human phospho-HGFR was carried out on sections of

tumcr shown in the left panel. Strong HGFR activation
was present both in untreated mice (F) and in mice

treated with control antibody (G). Administration of
15 2AntiMET-R resulted in HGFR inhibition that paralleled
with impairment of tumor growth. (L) Analysis of
pulmonary metastases. Metastases were counted by

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 Thistological

sections was performed with an anti-mouse (CD31

antibody. Number and areaz of vessels were evaluated by

25 fluorescence microscopy. As shown, both the number and

the size of wvessels were reduced in response to
AntiMET-R treatment.

- Figure 5. AntiMET-R induces HGFR down-regulation.

GTL16 cells (A} and MDA-MB-435 P4 (B) were Lreated with

30 AntiMET-R for the indicated times. Equal amounts of

total cell lysates were processed for Western blotting

and probed with anti-HGFR (upper panels) or, as a

--loading- control, - -with . --anti-Hsp70 .- (lower-..panels)

antibodies. As shown, AntiMET-R was able to induce HGFR

35 down-regulation both in over-expressing cells (GTL16}



30 presence of HGFR ectodomain (Met ecto) in the culture nmedium As
shown, shed HGFR ectodonmain inpaired Akt activation and behaved as a
"decoy". Figure 10. Cells genetically- nodified by neans of

| entiviral vector nediated gene transfer express 35 Anti MET-R (A
Schematic drawing of the bi-directionall 9 lentiviral vector
(integrated form used to express Anti MET-R, LTR HI V-1 Long Term nal
Repeats; the U3 region is deleted at position -18 fromR region. SD.
Splice donor. SA: Splice Acceptor. PolyA 5V40: 5 pol yadenylation site
of the siman virus 40. Cte: constitutive transport el ement derived
fromthe nonkey Mason-Pfizer virus. Pm nCW: m ninmal pronoter derived
from Cyt oMegal o¥hat usy dePCK: ehumenipy orotel bivetlle o PhipGHrOgMpBENERL O
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lentiviral vector canging Ant istEIb&inNeﬁeed and HigHh@ dbkbendhifr
reconbi nant A”t'é\éﬁ R g}i@%n %'hﬁughd %é:%'nrty ptar%ﬁ gt rafz?)' wlar
domai n of Met. i)é‘i ana ySi's T”f
cont ai ni ng t he MEPeRe&EPEOLY ?W&ﬁ?eé%ﬁﬁratpéaew t‘F?Jtlﬁe YRRE | REST- R
derived from di ffertent sour ceshéhylitdonstigre geérnet)i cal tynamdinfcied
garﬁi nggapfel | i ee) The bEamNeqy ?Cih@iuﬁrﬁl | EOHRS tpgéﬁn@n@edlm::%@ati ng
gl oy 8 o B s e phoergatants Lpemdu i) dgre
MDA- MB 435 cel | E°%Hf e LY \J&Fﬁﬁtqsent?‘?/l rtBF \%@Fﬁ?c%af’?ylﬁfé’temﬁ@e f or
Anti MET- R MAb 4inNDAtNBs 435 igehdlsimigted nfisfReddovSampteaticne &5
subj ected to SDEnRAGEJAUNEET1d eduehdgcaordst i andthhe cok@ition,
a 60Kd fragment (arrow), detectable only by an 23ab
20 directed against the intracellular portion (anti-intra
Met), was accumulated in cells. Moreover, probing with
anti-ubiquitin antibodies (B, upper panel} showed that
this fragment was tagged with ubiquitin moieties, as
expected for & molecule committed to proteascmal
25 degradation.
- Figure 7. AntiMET-R induces the proteolytic
cleavage of HGFR and shedding of the Extra-Cellular
Domain (ECTODCMAIN). (A) GTL16 cells were metabolically
labelled with 358 Methionine and 355 Cysteine and then
30 treated with either HGF or AntiMET-R for 4 hrs.
Supernatants were collected and immunoprecipitated with
anti-HGFR Ab directed against the extracellular domain.
- Gels -were-- run-.under-.non=reducing.-.(upper. -panel}...or
reducing (lower panel) conditions. In the absence of
35 reducing agents HGFR o and P chains migrate as a



corresponding filters were probed with an anti-Met antibody directed
against the c-Termnal tail of the receptor. (B) Binding assay of the
Anti MET-R and the reconbinant Anti MET-R to the extracellul ar domain

of 5 the Met Receptor.
extracel lular domain fused to the Fc d

96 wells plate 3oated with purified MET
mai n derived from Hurman 1|g

(100 ng/well) was incubated with increasing concentrations of
purified Anti MET-R or
Bi ndi ng curve 10 was reveal ed using anti-nouse |g-HRP |inked
anti body. To control
assay using wells coated with Fc-Ron (a chinera protein generated

fusing the Fc dosmliexef widen thg ttoroet Henext nraceldepbastdlgnaim ofe t he

Ron receptor, ap@ésu&lenoi%%lrealgw@tmn&heAlé/éghmc@atQﬁeffq Ly) .

Figure 12: The gtcml Ea%HeHExW |ndua%§? E)o Lo%eéoli%til?c c;I::\Befa\vage

of HGFR and she di ng
E\G%b ecrtééP%?”bar dPhon¥ tdeETr vidd WFeﬁ nectogepglin
i ncubat ed i n320sketdimaf réeccandiehflorhelorl 24ehys. ViliVECt ke liadiveat ed

amount of puri f bgshsArt i MET-dRe( Aan@lrboegc?f@ napk Arhtdill\./ﬁfed? (Bhes Tot al
a ce r u S.
EIE)PII r%dnl'?éoélgDS-% (L.# O]]el%tgg %61%. P&/, %E)ﬁ %ﬁl@ltg%&

HCT- 116 cell s,

cell lysates (u
panel s) were su

| ecte

reconbi nant Anti MET-R (fromO to 5,5 nM.

the specificity of binding we perforned the same

decrease of 25 Hhthrd® MEttPpdusiecrgriging the ‘E}étfrla'oceéh‘dl%lhé’ortlon
correspondi ng i nEr B8ER Bf civEn . edlestermi Nl (380 rien rrhbed ubt tik ethe

super nat ant §0 Wek gudTiteli Ok feke P1e@pRNg (4,iD) t 8E8R Wirdaabhyg 2ils aftfsie= Matq MAb

that recogni zes, g, d

p chain. 30 -Fi
encodi ng the An
cells in vitro
assay. HOT-116
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-~ ~..Figure-10.. Cells..genetically medified by means of .. ... . .- . .-

35

ure

lomgLaglacatad;n,the extyacell ul ar, Pod)00; of Mt

rans

SIGEE. 78 T UREL R ATk r Bhs FOF nBHt TGt yaBoBf [Bancer

Gndtune ween weAp tyasdhdragdn tdependent growth -

Cel | $1.gure 8. Activation of signal transduction is not
required for HGFR shedding. Cos-7 cells were
transfected with different HGFR mutants and 48 hours
later were treated with AntiMET-R for 4hrs. Equal
amount of total cell lysates and conditioned media were
processed for Western blotting. As shown, AntiMET-R was
able to induce down-regulation and ectodomain shedding
of all HGFR mutants. HGFR KD = HGFR Kinase Dead,
lacking kinase activity; HGFR Double = HGFR mutant
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 HEGFR shed ectodomain behaves as &
“decoy”. Cells pre-treated with AntiMET-R were
stimuelated with HGF either in the absence or in the
presence of HGFR ectodomain (Met ecio} in the culture
medium. As shown, shed HGFR ectodomain impaired Akt

activation and behaved as a “decoy”.

lentiviral wvector mediated gene transfer express
AntiMET-R. (A) Schematic drawing of the bi-directional



transduced (Anti MET-R) or not (W) with lentiviral 35 vector encoding
the Anti MET-R were seeded in 0.5%agar. 11 Cells were then

mai nt ai ned i n nmedi um suppl enented with 2%CS + 80 ng /m HG-.

Col oni es were scored after 14 days; on, the top a representative well
is shown; on the bottomthe graph repré’sents t he nunber of colonies 5
(calculated fromtriplicates). (B) Invasion assay. HCT116 cells
transduced (Anti MET-R) or not (W) with lentiviral vector encoding
the Anti MET-R were plated on a matrigel -coated Transwel | chanber. The
| ower chanber was filled with nedium 2%BS + 80 ng/m HGF. After 24
10 hrs cells attached to the lower part of the filters were scored.

Pi ctures are repseseritrati wectoel désniofgrizhedf itbter suséd) tbn exbvesd unor

l'atency. HCT- 11gcqldsrt r apgduged-{ Apbd ela)lngﬁ @ggeéé@r) Md hys
| entiviral vector encodl ncglteged atl VET- ﬂo tRed sub cu 15
into the flank of ath ymc nuemcepij ?L?)G ceI T'house = % for
each group). TufPkidfassiangs- evéﬁuat%ﬂllé\?er)ﬁczeﬁ%@rs vmftoﬂyé cﬁVﬁ‘fber
M ce were cofisi delediepgsatiore fbre t nforther esierice whemst Wr Oess

exceeded 15 mMBeof i thiRsvd V@ratnléBth A 1WERE &@Ev@éGf% G8lel Sonke
transduced (Ant|MET- I%)flz |l entiviyral tor encodY ng

r Vlré) %Xﬂéﬁg 1 ﬁ o %er derlve
the Anti MET-R wefe 1n fed stbicuts i nt o ThE"T1 ahk®6 at hyim'c nhude
mce (3x 106 ceffep §@¥eﬁ‘?1'°v6r‘f‘§)r 886R gronpy . H%OH‘@F‘F”C G’F t titfor
growt h was eval batmdaglrastrtiondginasergerass PREt hpest2Greascpigrtievayy 3
pla%/s. f\t thqg6;5g@dulrgt%@y}’\’%ﬁt@mé:’t{ﬂ &iacfﬂéciﬁtﬁﬂmha‘:guﬁ@béh{it@br%t:us bi t
intra-tunor de ent i vi ve enc n ibits
t unmor grow h. H@fﬁ qéa%el"fequ(eﬂc T0 Occlngl s/ %Dﬁg% gm‘ég]a e%{EBYng%?ed
sub-cute into tRBL¥IREnkHELF TROHyAFESRG8eCIHC8. 7Wﬂe3d‘LEiF1ée {ﬁ'?dfiu?r%lss was
around | OMmB t urtBr s YWesrtervi rialotveebatypar t pEl eserubh S§re24 duibuse)

wer e adm ni strakggbiditcharst Un@bal | Yadh da¥plepndodiedt@ys 3erdadnecgs oup-
(CTRL) recellgedrg%ets%tggjg $d cLes, epgodi %EQFER%P & PERLBeL, 85

group received 1cles enco
vector carrylng AntiMET-R ¢DNAs. Samples were subjected

to SDS-PAGE under reducing condition and the
corresponding filters were probed with anti-mouse Ig.
{(C) Table reporting the AntiMET-R quantification in
20 culture supernatants derived from a panel of cell lines
transduced with lentiviral vector carring AntiMET-R
cDNAs .,
- Figure 11: The recombinant AntiMET-R binds with
high affinity the extracellular domain of Met. (A)
25 TWestern blot analysis of cell lysates containing the
Met Receptor immunoprecipitated with the AntiMET-R
derived from different sources (hybridoma or
genetically modified carcinoma cell linej. The
immunoprecipitation was performed incubating Seph.
30 Prot. G with «c¢ell culture supernatants from 1:
Hybridoma producing unrelated  MAb; 2 Hybridoma
producing AntiMET-R MAb; 3: MDA-MB 435 cells infected
~with -lentiviral vector carrying cDNAs for. AntiMET-R.MAb. .. ...
4: MDA-MB 435 cells not infected. Samples were
35 subjected te SDS-PAGE under reducing condition and the



12 (AntiMEt-R). Kinetic of tumor growth was eval uated neasuring
tumor mass with a caliper every 3 days. Figure 15: Map of the

pl asm d encodi ng Anti-MET-R Figure 16: Map of the plasmd
encoding Anti-MET-R 5 FLAG H s. Fi gur e 17: Schematic draw ng of the
dormai ns derived fromthe extracel |l ul ar ?)orti on of the HGFR ( Met
ectodomain). Figure 18: Anti MET-R specifically recognizes an 10
epitope located in the | PTs region. Conditioned nedia of MDA- MB-435
cells transduced with lentiviral vector particles encoding for
nyc-tagged Decoy Met, nyc-tagged SEMA PSI and nyc-tagged PSI |PT1-4
were i nmmunopreci pitated with the anti MET-R anti body and 15 detected
by West ern bl ot custarpoadbi®t ifnytatsedward | payteecanti trodyn( rarghtMpanel ) .
Equal amounts ofn€ofgdit I&@@Qté@dacgaal\e{@#zethgaéﬂﬂeﬁﬁnglCQQH ngfeﬁe
protein expression Ieft ngl%1 A L: con? Hl ng rr%& g d

MDA- MB- 435 cel | § ?ransduce H % aésr?ﬁf’y TP E Vet 8P Bitoy 20
Met: conditi one8cPEHiBATBf ANDRINBRAID ddiel exrrapsiduéad Wenpim of

| entiviral véct ohe edgtr esicpgot heo®entdlne piGHR exdkradedltd afurddned n.

PSI -1 PT: condi t ygped.«rads umiek &/QealMBf@e‘ij Ct%l £§e tﬁ@@%ﬂ&'ﬂ?%%%&a
| entiviral vect gr ex SSI PSI | PT-4 d%rral ns

of 25 the HGFR ~SEMA-PSI! condi |one %re%l1 im 8”, sI\/DA Wﬁg céf
transduced wit hiBCTRARERG rEANCEBEF B BRpr &5 s PHEL St AREL MBS Rdopmi ns
of the HGFR Onréedweniringht Arolieettmr(fwenghtod B, KDigr.e3showmy. cukvgur e

19: Anti MET-IR I @§9JRLZES AN u8PLY oml-%ag@dxéﬁmbn 1t heed Rl nhegl on.
Cell lysates of Conl\élBﬁi?hcel I S tfra%_ﬁd g#th Ien;F_)l éral vect or
particles expreSS| ng si"Rghe” regl ons al |

of them fl ag-t a§@fedl, 2%iEdve Wsﬁ‘ﬁﬁnﬂﬁ%b’tlfﬁﬂattﬁfleﬁlmtﬁcﬁ@@ At [ VETE e

anti body and detecteich pn¥éstetr fublod tisdi Mg @nmai iof Immbhaggand i body
(left panel); ash&uMtir@bef Or1aRr @bl oé&@ﬂbas]%%,to@ N Iatrampunt s
of cell lys ges %%g gm”mé? q:[q]r eﬁl ertetac':]eg o¥ ftaml?}?) anti-flag anti body

and detecte usrn flag anti bodg (rig

panel ). CTRL: Oel | @gaﬁé_éaoanNBArwm%naésAe*éwEé"-ﬁr ansdteed Wth an
enpty lentivirabruestloricl@Erkvaeldf HEsatand sbeddiDs- MB- A85 Egerd-s
transduced w t hcayl.enti \ﬁoﬁrﬁhnvqg@ﬂﬁm@%@ﬁﬁssﬁdﬁgﬂlbe kPTs 1l Eegbos- of

the HGFR | PT2: 11, Lysat m NVDA 3 | I's_transd W
| entiviral vect o?gexprée/asrgﬁﬁom rllg‘f'dl\?%ﬂZSlmg Jtrhe%%g%ﬁ? PT3
Cel | Lysat e 2r oRFMIA- ﬁBee435°‘E‘fE‘itll§“t rfﬁﬁs@dcéﬂfs\m“fjﬁha frentinAirareYect or

expressing the bRIuB redi opuoifidie HEERETT4: (ACe| brlLysatedinam
MDA- MB- 435 cel | sntnansduced, wibha B tent i Mishaks Vestfir eupkessi Agat he

| PT-4 region of Ef'f c gt::ure C%Lpte ga%irgc@t (lower panels) were subjected

to SDS-PAGE folleowed by Western Blot, The decrease of

25 mature Met (pl45} form in the <¢ells and the

corresponding increase of Met ectodomain (p80) in the

culture supernatants were monitored probing filters

with DL-21 anti-Met mAb that recognizes a domain

located in the extracellular portion of Met P chain.

30 - Figure 13: Transduction with lentiviral vector

encoding the AntiMET-R inhibits the transformed

phenotype of cancer cells in vitro and in viveo. (A)
- —Anchorage-independent - -growth - assay.- - HCT-116 .. Cells.-.. -

transduced (AntiMET-R) or not (WT) with lentiviral

35 vector encoding the AntiMET-R were seeded in 0.5% agar.



15 nol ecul ar weight in ND 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
antibody. Thin line: GIL-16 incubated with the isotype CTRL 20
anti body; Bold line: GIL-16 incubated Wth Anti Met-R MFI: Mean

Fl uorescence Intensity. Panel C:. |Imunofl uorescence anal ysis 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 noaccclll(sb)wesequmcena%tﬂﬂddvﬂ Be&ﬁﬁﬂéu@ﬁ@érﬁbnt’ébew@?
regions are 30 ygpgey rBOt/*Ehl' ﬂg;, eyl ggt I.de agcg) %gl) neaci d

sequence. Figure 22 Nucl ei ¢ “aci a and_am noa sequence of

Anti MET-R | i ght 94 £7- “5heP EDItPTPEGN oHe var €S Undér FRYEY BBLHS n t he
nucl eoti de and la?r*i‘fr%hcﬂtﬁ 3srapquerriesentsl Pe¢ ainbabedesEr igelpoiesof t he
invention The Hepatcayted Grewt br ffci-ateHBacapl orsvaeneadatkhy het-he MET

proto-oncogene, 11§ Ackys os,-egesﬁilaaaseu{n%gﬁﬁ g that, nﬁqpomﬁctw&t' on,

elicits a COﬁp|fX spectrum of I ca FESEOHSES nown _as |nva5|ve

growth" (8). Thi milrsffilriEl V980t OH Hﬁdtkteoéfl T RoRe ot Rlafed
proliferation, #i lgfr‘taftllg@h, cefitetle Feptr el onhamivkrs uFe vidwer]l @hbncker
physi ol ogi cal ceaditiilaeg, with snddivaseyEesgr08hhnpregrem. phays: a4

pi votal rolgyin,or g@énqgsergeeaehe@% Ng,eMuXQ devel gpnent %%terv@en

unl eashed in cancer butes to tunor progre55|on an

metastasis (13)7 es‘clorrl\e/‘gl elr%ﬁfe%faﬁﬁGfﬁpf‘?F%ﬁﬁ Ve UGS & ngt% 15
firmy establi shilkieras gef® i Ae Fil g8 eAveoTTUI 2tENENs GETthee ML lgene
are responsi bl etfaorsdsose henediRaiRy far nBowof (@aNCaricq9, Ak ianekl

i nappropriate F@f&oafctén\e%mgp hgs Q@ﬁmm@h@wew Hpj%ctfe&p%%b% golid
tunors, ofteg correla,étl ng 17 £equent

poQr prognosi s he nost
20 alteratioh i A Huma: cance‘Ps i § B’?’%lr \)’B’&j exﬁ‘tl8§5| (5?1"(1%9 t hat
| eads to consti tedtlisyBodsereri zat |6orf°an@a§bt israuPlon Bfmdrhemassc eptsor
even in the absenceaaotd| iqyarg (A6fayd netemsed EkFReeXprnessi ofe@an be

due to (i) gene.amlaitig asq@w@sfw SQbPr s%kcéumre,tuw{@?nﬁa@ MET
confers to neopl astl C ce_ ict} ve advant a

|7V
net ast asi s éll) Gy e ﬁanced t Fi pticons mie dL‘r’cré’(‘.T “By BFTleJrle
oncogenes, < hc%]slsRastraRéfiu%?ﬁ Eﬁ%nt(lﬂfl?Tif?)) ‘E#H?Ohypé‘%ﬁa aettivat ed
transcription, lenttikisatassstorhendidjher taeroamtivef -z eeefpt ahjected

hyper - sensi t i ses.30uthe ged | nd O HER ard aPROIR! &1 deUNREe | RYRASEEN
(19). cells/mouse, n = 6 for each group). Kinetic of tumor
growth was evaluated measuring tumor mass with a
25 caliper every 3 days. At the 65°day mice were all
sacrificed.
- Figure 14: Direct intra-tumor delivery of
lentiviral vector encoding AntiMET-R inhibits tumor
growth. HCT-116 eells (4 x 10° cells/mouse) were
30 injected sub-cute into the flank of athymic nude mice.
When the tumor mass was around 10mm® tumors lentiviral

vector particles (1 pg p24 /mouse) were administrated

~intra-tumorally-at day O-and at day -3+ -One group- (CTRL}) -~ -~ - == =~

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



Two strategies are currently used in clinical practice in order to
interfere with tyrosine kinase receptors (RTKs)- (i) treatnent with
smal |l nol ecules inhibiting the tyrosine kinase activity; (il)
treatment 35 with antibodies interferi with receptor activation.
15 The present invention is directed to the use in the tunor
t herapy of an anti-EGER antibody, and in particular an anti-Met
nonocl onal anti body - called Anti MET-R - produced by the hybridoma
cell Iine 5 deposited by ICLC with accessi on nunber PD 05006, which
was surprisingly found able to induce receptor down-regul ation.

I n one enbodi ment, the present invention involves the use of the
nonocl onal anti byuyiMERtRVETKRngoic t hé 1@mpr epapath omwaef eavaredtadnment

]for the treat nem&amrl&agna]gr&aramdsml%ﬁt @-S&&lbgrﬁem&]l @rﬁay%ufferl ng
roma tunor. rt | t he es i on
Qe AR OB R SRR s TR

concerns the use of re of
di agnosti ¢ devi Ces FeEUEHel&fetBel PBntktﬁ Pﬂﬁsﬂ%pﬂ%sgfi%g cettisMef ther in

vivo or in vBPtr®LAG-His. Anti MET-R is a nonoclonal antibody (mAb)
specific for the extm@ugéel |ui.ar sdpamii cof aHGEHRG(20) . dihi s qepRocd onal

anti body does \rll\’% dggggrE m)hte %hfrace%gg' C%L’fer;?e?t stgl |I1CGJ|FIRegMQCy

hepat ocyte gro Tactor survi val ,

i nvasi on, tubul 5gEIERE hnd anglogene3|s) but it induces only
notility. Moreover, Hitugp- i8gulat BET-Re spensfidaltliyveeexpnissi oan of

ur oki nase-t ype @ﬂ:ﬂt&iﬁenQ@@Qt@&tid/air@r iyt kdgich.nebnablienta haguce and

sustain the exppesgor B°f43!fs”géﬁi1@S&an§§ué%d°%uﬁkbsl&€°&%la%%&¥§§ or

recept or for pr ol onge erio ates rece

phosphoryl ati onpaWﬁc&ﬁS %ré‘forﬁjdngtf‘?rcﬂw RIFERdBRTO Yo e AR i 2P
requi res recept 8FMAi nePszat i o Thevcagesdst albidli ty IoTlthi s aetd body

is not 30 suffichRiforrepBiitSRed twithUSthd Y antsviher apetdicsayacidyity.

In Lact, @ duffacentantiMT R monecl anaboanth hady, (0024 Lt the

|nventors exam ne to . In e_an ent-recepto

down- r egul at i on?BHPI%Y IS9P hoP23 dmotievehe dBPPRF Df o4 h%OWF%%T | ul ar

35 portion of tm@d.}'aec@gpoﬂoadqdi as a control for protein expression
(left panel). CTRL: conditioned medium of MDA-MB-435
cells transduced with an empty lentiviral vector. Decoy

20 Met: conditioned medium of MDA-MB-435 cells transduced
with a lentiviral vector expressing the entire HGFR
extracellular domain., PS$SI-IPT: conditioned medium of
MDA-MB-435 cells transduced with a lentiviral wvector
expressing PSI, IPT-1, IpT-2, IPT-3, IPT-4 domains of

25 the HGFR. SEMA-PSI: conditioned medium of MDA-MB-435
cells transduced with a lentiviral wvector 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-MB-435 cells
transduced with lentiviral vector particles expressing
IPT-1, IPT-2, IPT-3, IPT-4 single regions, all of them
-.flag-tagged, were imnuncoprecipitated. with. the AntiMET-R. ...
antibody and detected by Western blot using an anti-

35 flag antibody (left panel}:; as control for protein



Anti MET- R does not prevent interaction of HGFR with HG-, but
efficiently pronotes HGFR down-regul ati on as shown in Exanple 4 bel ow
and di scussed with reference to Figure 5. This interaction |leads to 5
i nhi bition of HGFR-nedi at ed si gnal tra’?ducti on and in particul ar of

t he Akt pathway, known to be invol ved the anti-apoptotic response.
As it will be apparent fromthe results described bel ow, the
inventors denonstrated that in vitro 10 treatnent with Anti MET-R
resulted in inpairment of cell ability to growin an

anchor age-i ndependent manner (see Exanple 2 and Figure 2), a property
that requires the escape from apoptosis due to | ack of anchorage.

Mor eover in vivexpreagsidescriivédarn aetuaick |iaf Exaapl elBsates- ware

ani mal s treat edighdddpft i MEELBa t@ﬁcmr%ﬁengnhﬂ\f@agor&nﬁ%\éa obggs ved

t hat tunors di sg}eta%/ct% rgfg%@g?dmra%ﬁ of gJ_o tergglssg\é\\net ou%t Hr%ortant

changes in the t He i nvett or s
have not obser v%’ﬂt%ﬁ?&l’i’fl Eh‘i’}itor?aBFlbequﬁPar C?JGL JeaER PrEpePRrdsE in
response to fhedantédddy trassdimed watki &r osmuigr lentiwiel ivecagr.eenent

with lack of inhpbitoeryleffeet ofor bl M 4'3508«311@3 caghivpiop i of the

MAPK h T GER
p ffelrogﬁmt ng-t v hi fendél%ﬁ’%i a\;éc%grog}f;é%e%ség!% fY I%E f‘breeec_hltoghgg\;]{:l%/ gﬁe

di fferent HGFR ﬁ%”fpant SIR2F)  &®dLi n Iryéé‘b%nsér‘f% M&aﬂ?f’ al cajbni st s
(22). Ant tbodyluraducied: BIGRRIdownat egultat i opreavoly edesheddi ng
of the ext_raoalhiz UtefioRObE i @bk heprecephiar Ly@ﬁeotﬂean%ibﬁmsngdﬂ%mg is
a process in el.l ul ar_ damai rane_proteins
i spprot eol yti ca{:%y rgﬁeag%(eigé%# g%%%eé c“ré I?Elsvﬁf ace. tHus Xzﬁrle Wy a
cell to rapidl y:Rhahige 3 69407 f At et H¥E&pon8E! t oceelﬂvﬁyéﬁﬁ%nf’é?m
stimuli and to ypaidp- §65 ubkeéls egurstdored Whieh pr eSemtivimaéntversoshow
evi dence of thisx3&sachyVity mT—An&b@/_E;B Rz RhEXacTR .e$nb taRdrighs 17

I'n the presgpt E@gpé%qug‘g&%} iq&p%té%r Jroduce evidences - in

particular in antlbod is active in vivo

where it inpairs tuﬁéﬁ—é?—e%ih %MFBr%Tﬁe&ﬁfb?aEﬁorﬁté‘ﬁ%UE fref%st ases
from5 cancer cettsptengriaftieda¢htoridude Panek. AThereXper cAefs-suggest
that these effegislake pediaikedybynd:he uaﬁ:thi @Re ofntilet amtddRedyapot h on

cancer cells anggﬂp gg]gem GhPeVi ronment thac{ eenq!gg% kl%gl S

express HGFR (24 have. demdnsirat ed e ant

i nduces shedi nd 1blfbc’th*fe BeER A% iHhr ﬁ?sl?‘i}"ﬂ?étﬁ?l EbH SHERE Fot
shown) . Neo-vasBtlari sgaron dfluphesqmnicrar y Ihteroritys anPabsbl ut@:

requi rement for rkeidfy i uebss@nowt hrands et 35t agins1¢ 23p1a0d liabehés been

firmy established that HiFube-@ potienhy angiogeni 6,f actop, (24

Mor eover 15 upon HGFR activation, an _ increase in Re °r el ease. of the
VEGF and ot her BA%i%gthi ©HAERETS BLidurde( zféuﬁé"%ﬁ’}“e THEE FhEC%f f ect
on tunor vagéul 48% satdnen BouwF-1B€ abbls ilmbekettonds vhlh Dibei agtivet
function in tunmasu&ells /coukds abrogatiest herigl:epaseaghi suchibactors
fromthe 20 turrg$I The inventors of the present invention have
observed a significant redyction of intratunor neqvascul ar atl on,
due to a decrease of—F—Eﬁée—néiberNu{ig etpr 80t éa\/e§§ I§‘m6f1°"[’ (b)
m croenvi r onnentegfarage pf et WRHE -Ri h¢pvANChMET- Rhe2EPR jfegigpst hre
not hi ng t hatot hen@@ﬁﬂlvlieay pbtriANtidVETHR oAusinsiticel | sndli darfi@batgpact
the functionalit % %lfferent organs such as spl een, bone marrow,
liver, heart, bon ki dney, which did not show evi dent
pat hol ogi cal aI fer at+5ﬁ§—eé§(ta Y6t eshorhjd aflfbr aPSngammOaCld (b)
- - sequence ..cf- AntiMET~R .light . chain.- The.CDR. regions. are. .
underlined both in the nucleotide and aminoacid

35 sequence.



30 term exposure to the antibody. Thus, despite recognizing HG-R in
both normal and neoplastic cells, the Anti MET-R di splays the ability
to detect overexpression of HG--R and to i nduce changes in cel
viability. 35In conclusion, the results, shown herein suggest 18 that
Anti MET- R-i nduced down-regul ation of HGFR is a candi date nechani sm
for i mmunotherapy and the use of Anti MET-R or fragnents thereof in a
phar maceuti cal conposition can provide a further way in the treatnent
5 of tunors and prevention of netastases in patients affected by

t unor . Additionally, Anti MET-R can be used as di agnostic tool
to detect neoplastic cells either in vivo or in vitro, for exanple by
| abel ling Anti MET-R with suitabl e 10l abel s. Ant i MET- R pur suant

to the present invepeitanleb@eberipaduces dby corusathonal net hods in
animals or, preferably, by genetic engineering techni ques. The use of
t he nonocl onal antibody Anti MET-R 15 according to the present

i nvention is intended®t BSPHAWEE LT ﬁ@c’E&%%FEBE‘P\%t iSP&PR§A by

engi neered ahd RmeFZ etkodnt Pivodiens, ahel antyivedneskizdrsl redepidh

sui t abl e di agnoskat; nEFdeerss:t i Genetd, callhyi engi nesfrid xangebtrani zed
anti bodi es and ggglrb%ggaio&egwfggprkggwgt ggn\\gﬁﬁi&ekr&\g@tﬁn the art.

See, for arevier\l/v.( ) . . , use of Ant -R al’so rncl ude the
use of fragnent 8*ContAPALRG ¢ REEHTEPOpe M ndioRGHRYil6R t REr e6%2! such
as peptides conpailiifrgat e epilovpd obi ndl ffgreetyl oriocor 2B rpvireent -ar y
Det er m ni ng IRegiods: 25h sCGORSY i cdiv, cameifviofsgb, tiab’ invababd) drowth
fragnents. Convlgmdr%adﬁlgp@ggmg;&ota erw@'ﬁa'%ﬂs&%&ﬁ%@,b&unn .
roduce y .Che hesi S,

proteolitic cleavage, put”can al so _be rem cal synt

such as |iquid %‘Pb]g’é’li Vﬁﬁ%%%e%yfﬁuﬁesiw en U gs 1By CARSYTDi Hant
DNA t echni ques. CSU-rifREENVER RuBi AregrésHgrents metesprefseradl y used
in pharmaceutical capposintbDRsicind bhie HGerMiaf ns@hubkendrotai mowhose

delivery maysbesaghieved. usi Hggconvent] I ods. ivery.
Admi ni stration gf%fﬂﬁ%r magguti cal gg thi&tq?lgngﬁgg ri gguﬁgg%lﬁneéjgénéti body
r

onp, )
35 Anti MET-R antior T SGHENTS CREPELT Ay *De SECORBFeSHEAY 1975y any
met hod known t 0°% heansieir| I(Bdl Perssgnindpropnsatand@rRt pet ivewpositdon can
be admi ni st er edoéen ashaguedus gedwt ikgpeshiodh ssLidnj echads,or oftdised
into the patient,  Thg+des afifhnatd.on 8EndNig Rigperdosage Mepends

20 alteration in human cancers is receptor over-expression

(15} that leads to constitutive dimerization and
activation of the receptor, even in the absence of
ligand (16). Increased HGFR expression can be due to
(i) gene amplification, as in colorectal tumors, where
25 MET confers to necplastic cells a selective advantage
for liver metastasis (1l1), (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 of receptor hyper-sensitises
30 the cells to HGF and promotes tumor invasion {19).

Two strategies are currently used in c¢linical
practice in order to interfere with tyrosine kinase
receptors . (RTKs}:. (i} . treatment. with small.mclecules..
inhibiting the tyrosine kinase activity:; (ii}) treatment

35 with antibodies interfering with receptor activation.



5 upon a nunber of case specific variables, including the age and

wei ght of the patient and involve routine experinentation wthin the
expertise of the skilled person. Another enbodi nent of the present

i nvention 10 invol ves the production oﬁ phar maceuti cal conpositions
cont ai ni ng the nonocl onal anti body Ant iVET-R | abel led with a suitable
di agnostic marker for the detection in vivo or in vitro of neoplastic
cells in a patient suffering froma tunor. 15The present invention

i nvol ves the production of a DNA vector conprising a synthetic
pronoter obtained joining a mniml core pronoter (m nCW pronoter)
upstreamin an opposite orientation to the efficient pronoter of the
human Phosphogl ycer ahe Kraase: genenansh 20s DNAeene@ditigté Leasin a

portion of the gpnoghahal cantifody: At i METrBerd e DL SEAUSNCES,
conprised in th?az}’ei%tu%re%%()denttihﬁ |I%ht %nd/ r hg v% chain g{

Anti METR consefvative sulStitUri ofs M IHEBNAE Eaffj Hces &PE' so
enconpassed by fhet'frle&ent iBRASNERSN R Wef| hdrigomequisddéeslimndi fied
by the additpondefogiagdsiequ@ncesitiothcasstdnenbmbear P8' 03@rayi RALch The
nucl eoti de sequeages.gncadhig, thsudieavyeand Lihghte chain:.0f ApLiMET-R
are represent ednlE S1= OLD No.: 1 and SEQ ID No. :2, respectively.
30Mbr eover the I nventors modi fied the heavy chain adding a tag
sequence to the 3' df PR FPRINEFLR Hedyv prepiitn (ESECIM®m Nevolsys This
sequence al | owstiparude caf | O afonbhéodMAb argiihgdwd Mchvelr-gokormetand 1 s

recogni zed gpechidalhyoRYoaRt hedilAGant Hodhes. 32tV udlrs
Al t hough the pr gﬁ ction, of the DNA vec Jresent invention
e

. tastdses 10, a8 D tlenﬁogéifgfi£|1%
may be acconplis y a variety of met hods ko TP ?he arft,
production is exenpllffi®diPR-Erafiteditents| nthmob FRSerénbiedrrED t he
present inventiovndarvel ide tyre use Ufe aADNAETeRt ent tonjyr | SamgtHaNA
Zn;:pﬁl/iE QgRt][]e efinirﬁﬁ%c@hﬂén@f r8808s Ofc Td@@ié’@-:?@?'roﬁﬁ%] @e{l’.teic@?g)y of

nt i - r nmedi canent for .the treatnment o
tumor and ng§as$§3e§%?%£§&§%%jg%?%nib The “dé iVEP?EB?'the DNA vectors
of the present invehfFoftTay Be2abArRicdalstHg RABWI Rt K8G§16¥C gene
t herapy. For exémpl ehpakextref evadiiodat 0 doh@in of HGER f (2@)her This
embodi nent of t Renquiesentaddivent i esi RYelMagqar RNAdugt KiYIBEiSiINg the
anti body Anti I\/Ec-arfﬁcjté g‘TJC_j(é 'chedf g?gn %tcgcttheer ?‘gr]:\rtl’?‘r}%cléiopa meotii[i'm: bitors
as a conbi ned preparation Tor 3 nﬁ?tane%us?lseparate or sequeﬁfial
use in tunor?t hBFHGFe B Sl e 0f RirRaseli nifi st ers WP EwIeansbe
advant ageousl y ased anyichengriegenbutnvent i ovape K25R2A sicaul dspori n
?Pgl ggg_e h|20 ( gam@@melrrwowgbwﬁha%% Nthe ; c&@)fiiﬁ’f‘ﬂrefs@cﬁgsé% - 5-

, 6-di chl or obepz r - 3= - di -4- .

{[(2R)-2-(pyrr0?? d‘i){inglf%;?fs%en%%ﬁ %’6;%%$Bﬁﬁg§f‘nn?‘§?¥vat?r but it is not
yl ] car bony11- 1HDYG 61 229849 ARE WSHERAT - 1R SHPFSRALOR20F itFeTiDashie
(34); S0112723 [t3B - Mled3ntibgsmophehidto8- receptor for prolonged
(13, 5-di net hy1- defidsmetdwy| pipgd azi tmils y 1poar beoyklattEpy rdcebp sy | met

hyl ene) - N- met hy{aﬁgs-p%ggzﬁggj!oinqe%§ich, being strictly dependent on mab
bivalence, requires receptor dimerization.

The agonist ability of this antibody 1is not

30 sufficient - per se - to Justify its therapeutic

activity. In fact, a different antiMET-R monoclonal

antibody (DO-24), thai the inventors examined, 1s not

---able -to--induce - an- -efficient -receptor- down-regulatien- - - -+ o .—

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



sul fonam de] (37, 38, 35); SU11271 [(32)-5-(2, 3-

di hydr o- 1Hi ndol- 1-yl sul fony1) - 3- (13, 5-di net hyl - 4-[ (4-

nmet hyl pi perazin-1-yl)carbonyl]-1H pyrrol 2- 30

yl | met hyl ene) - 1, 3- di hydr o- 2Hi ndol - ﬂ ] (38); SUL1606

[ (32) - N-(3-chl orophenyl) - 3-1[ 3, 5- di rret 1-4-(3-

mor phol i n-4-yl propyl ) - 1H pyrrol - 2-yl ] met hyl ene} - N-

- met hyl - 2- oxoi ndol i ne- 5- sulf onam de] (38). The i nventors
have, in fact, observed that the 35 inhibitory nmechani sm activated by
Anti MET-R does not 21 require HGFR tyrosine kinase activity. This
feature represents a rel evant advantage in a therapeutic approach. In
clinical practice, antiag€t-R idodss foequentento ioarbaoeiati féer pEER dr ugs
in order to inppome dare éu@feffe%l&mg;hgrsr@;tg@taéﬂﬂ %uheregu@aw&l case
of HGFR, it is ghus 203 S| bleéo c9rrb|4ne Enase |dnh|db|tors wth

anti body, allow n & cont enporary act iron°botHon*ERFR 56 i U }]on
and | evel s. Thi&® es’-”elni‘:ﬁel ¥ t SignFance tHe hé?‘aﬁf}’é’ﬁttil@n ef]felaéacytcbf
target therapy imhivEtdodOobvigriespeeissiedgstgmar sransdittdibe andn of
interfering bot ]_banyﬂltclﬁlﬁls’m@f HoWkh andwsht it 260y Sidd9Pe8f: AN

I nvasi ve- net ast Qhe tViRE: . resp njsl'ge anti body Anti MET-R and its
fragments part of - the pr duct - Sctor to the present invention are
15 produced as SpeCIA‘ISI éH wbldveés ?H%a%l adeon niisbitesrst sleaserilet in

t he conbi ned prlepavat i agheaccdovetitngst odédmspresant dirventinonveare be

pr oduced bywony@eﬁm@nal wiheRh ERES¥NEARSIE 40l n &%@lkﬁer@m%n@@ﬂ ng

t echni ques. thgg odi nent resent inven
enconpasses a (} for s IE:?;eenlanng ahc;lora §ds" a &8 br?annéletro?sa‘ﬁte | east

one portion of @*Pé“péﬁt “a 288l Fie &(’JmaliSi npﬁp%paﬁ%%ﬁ/t@%éw htlEact or
Recept or, wher eesradeesérconpourdssimaveluan ant dgeni Sbf acdrichbtygaser sus

t he HeDat ocyte @By F@ﬁt@fvﬁecggt@s&age@rﬁ %%tahﬁrlrmmgsasié:aé Iy

active in the prevent d/ or trea t and/ or netastases.
In particul as the%e 59?rp‘_%)tr}"ndgr%f—"rte bY’er}}o |nduc?e% dl%oc 85 owt h

Fact or Recept or “H&RREF&gulars onoRiergRadd-hf oftl’é{‘torﬁeaﬁsa For tdon of
t he extra cel |l utzgrederdi natof diepatptodie, 301 Graowt hmPactort Reeepisor .

The present inventi.as Wrbhipomdigndaseei bed ighe e&méronhgrm SOfR

preferred enbOd %%rgyh. X ﬁgtnggserveglgkggflca nge%f cellular
Ant i bodi es, 6nh| Itors an rea
growth propertles in response to the antibody, neither

in vitro, nor in vivo, 1in agreement with lack 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 HGIFR partial agonists (22}.
Antibody-induced HGFR down-regulation involves
shedding of the extracellular portion of the receptor.
Ectodomain shedding is a ©process in which the
30 extracellular domain of membrane proteins is
proteolytically released from the c¢ell surface, thus
alleowing a cell to rapidly change its surface in
-~-response- Lo -environmental -stimuli--and- to-yield--soluble--
regulators. The present inventors show evidence of this
35 activity of AntiMET-R in Examples 6 and 7.



22 Monocl onal anti-HGFR Anti MET-R was originally described by
Prat (20). Ot her antibodies used for |Imrunoprecipitation and western
bl ot analysis are: anti-HG-R anti bodi es D024 and DL21 (recogni zi ng
HGFR 5 extracel | ul ar dormai n descri bed ng 20) ; anti phosphot yrosi ne
P120 (Transduction Laboratories), antiubiquitin (Babco), anti-Hsp70
(Stressgen), anti-phospho Akt (Ser473, Cell Signaling Technol ogy),
anti-Akt (Santa Cruz Biotechnol ogies) anti-HGR intracellular 10
dormain (012, Santa Cruz Biotechncl ogi es). | mrunohi st ochem cal
stainings were performed with: anti human phospho- HGFR (Cel |
Signal i ng) and anti-nouse CD31 anti body (Pharm ngen). For in vitro
and in vivo experi ngEmt $hantiresasi cuirdicstiomattbti $nvertus sapirbbody 15
(VSV-G Signm) wasidised aslrapﬁeﬂicflﬂlar Lachaeysd i -apd. COREANBRLCI N
were purchased from. Rl bioch kl Né? ﬁkl%| £gotide and am noacid
the nt

sequences. The tran Iat| on_o eavy charn™ 20 nucieot i de
sequence corres%ﬁ?‘i’ﬁi 1% frErsEeD | Bch?ponia‘éﬁPdst iRfkeet29es | §rom
reported in #i g%@@l@eéh@ SE@afDedoint®. nude mice. The experiments

Thenucl eot i di Ca@lﬁiﬁj‘é’ﬂtnﬁaﬁt dSREHIEREES c EOT I1RS RRAL fih th; ttlae QDE%Lcrrﬁgl ons
are underlined jp 2§5.Fi 1 d r uences

are: CDR-H : GYTETSYW Ngg%o;;i %"%H cg‘lc:D'li"" %l K@Qg £ 9);

CDR- H3: ASRGY( SEGF 15" aerte ??%ﬁ%leéf%ncs% %h@Xﬁﬁ?%%VET R
| i ght chai n nuckFesti @é)s@qdeﬁ%ehm riegpondiargdt bhathetISE@ritBMMNo-R 2 30
and figure 2@a isducepoehedting b&f HHeeH@PH aRd iM BEQ +tRHNQ: &dils

Thenucl eot | di caqdagm Aaacidangueness, £o0E eenANdLNT O Lbe bR, 1pgi ons

are underlined in Figures Z?Za anm noaci uen

are: 35 CDR-LI: "D tFDr?\‘ifilrfT?nt di5®- Pth AS&@OESEE?W%‘

and metasta51s (23) and it has been firmly established
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 ceuld be also
indirect as inhibiting Met function in tumor cells
could abrogate the release of such factors from the

20 tumor. The inventors of the present invention have
observed a significant reduction of intratumor
necvascularization, due to a decrease ¢f the number of
sprouting vessels of the microenvironment after
treatment with AntiMET-R.

25 It is worth nothing that the activity of AntiMET-R
on host cells did not impact the functicnality of
different organs such as spleen, bone marrow, Lliver,
heart, bone and kidney, which did not show evident
pathological alterations {(data not shown) after long-

30 term exposure to the antibody. Thus, despite
recegnizing HGF-R in both normal and neoplastic cells,
the AntiMET-R  displays the ability to detect

... overexpressicn._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 293T cells for Lentiviral Vectors Production.
5Approxi mately 24 hours before transfection 6.0 x 106 293T cells were
seeded in a 15 cmdish. 2 hours before_transfection colture nmedi um
was changed adding 22 m of | MM suppf mented with heat inactivated
FBS (10%, Penicillin (25U m), Streptonycin (25U m) and 10
GQutamne (19 . The plasmd DNA m x f'or transfection was prepared by
addi ng: ENV plasmd (VSV-G, 9 jag; PACKAG NG plasm d pMDLg/ pRRE 16. 2
jag; REV plasmd, 6.25pg; TRANSFER VECTOR pl asm d #330 or #331,
37,5pg. The plasm d solution was nmade up to a final volunme of 15
1125p1 with 0. 1XhdE/ dhR2OMHT2RE) ndu2bp ldoeh - 2epMaCadd 2 oemgradded and

left at RT for BanqitheR. nMeRLEXNERt filhosReed, 1230pde Ofs2X,4+BS
sol ution were agrqtel E@Qg t han i medi atel%ﬁggged dr oplpwise to_the cell

cul ture. CaPi-precipitatett pfasfid Bna at'8d ¥ oP 352t 56 hour s,
then medi um waSCOTRYFI &cel 9% PLPFedh orferbiRled aof 12nihs ddicgindiit yr at e
(18 m per dbshy: GCehbreukbhdr ersugerinat at , neittasas ngrveaeetaents
particles, was getd@achedyatum@-36 hours after changing the nmedi um

After collection, t supernat anis Mmere_spin._at 2500 RPM for 25 10",
filtered through O. %%S%Egonnc?qg?’bré%tl\zg@&-_%o 05 SEFT oR° chﬂatggpaac cells
by cell supernatatt tCofft&chi RGOPEHli¢i ol 1y etitder i205iFe| $5 iere
seeded with freshtouyl ttaeeermgiland3A adupplreyment 2dtwrt hi 40%uEBS; 1e

gl utam ne. ker hmfection cell lines were incubated, in the presence

of pol ybrene 8o/ . W thsupernatant containing | entiviral yector
parti cles prepared as descri ped above a |naf concen ra&l on o

vector particl eBrH81GREenY0 SPRMVErSOCRY 3°9RPADf H V-animads poar,
equi val ent (neasuvedabyyFElHSAen2dic engineering techniques.

The wuse of the monoclonal antibody AntiMET-R

15 according to the present invention is intended to
include also the use of genetically engineered and
humanized antibkodies and antibodies 1labelled with
suitable diagnostic markers. Genetically engineered and
humanized antibodies and methods for their production

20 are known in the art. See, for a review (25).

The wuse of AntiMET-R also include the wuse of
fragments containing the epitope binding region
thereof, such as peptides containing the epitope
binding region o¢r Complementary Determining Regions

25 (CDRs), Fv, scFv, Fab, Fab’, Flab’), fragments.
Conventional fragments are typically produced by
proteolitic c¢leavage, but can also be produced by
chemical synthesis, such as liquid or sclid 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 Dbe achieved using

--eenventienal -methods -of -drug- delivery. Administration
of pharmaceutical compositions comprising the antibody

35 AntiMET-R and/or fragments thereof may be accomplished



assay). After 18 hrs the nediumwas changed and the cells were |et
grow. When the culture was 80 % confluent, cells were incubated with
medi um wi t hout serum and after 72 hrs supernatant containing

Anti MET-R 5 was col | ected. HG-R down- rF%ul ation assay. Cells
were mai ntai ned in Dul becco's nodified Eagle' s nmedi um ( DVEM

suppl enented with 10% fetal 10 bovine serum Treatments with the

anti bodi es and HGF were perforned in serumfree nediumw th 80 gg/ m
and 80 ng/m, respectively. Were indicated, cells were pre-incubated
for 2 hrs with either 10 gM | actacystin or 100 nM concananycin, prior
to stinulation. For the 15 anal ysis of ElI GER degradation, cells were
lysed in LB buffer 3% 88800, SnMdT it®- Hehe pRaG.18}d ansbfanat eifor
concentration i Dn&l_%lnlcel y%atee%o}ﬁﬁésﬁc\i@h%faﬁd W ta!amahﬁs&%dpr Q &N

Assay Kit (Pier . uaI unts_of to a teins wer
anal ysed by SDS% &:JS 8Il ste?’ﬁl% Bl 6TITHG I‘EorE’i1 r?oﬂiPTé%lrglet ation

experinents, ceP#siaRéEr eT}F%/éjééeFWIEBlBﬁfcfferthFZWW?P@%C&!GPWS? 4, 5
mM EDTA, 1505 mviiNarCla, nl@8érgloycexs spd&hifid vonia%lE80) indlubheg pyresence

of protease inhiditgrs ar@ﬁj%ﬂ-t e Naget hovanadat.gq AflBive routlne
i mmunopr eci pi tag ropriate ant i bod

stringency vvashespevr\éwg;lpaetr or mec}%gghen i FEROprac Pi tg}f‘eéd gjrjolteéji ns
were processed ?%"rso\‘ﬁéstern Bl otting according to standard nethods.
Fi nal detection wasapetlicr nethbosimgntt hefECthdet pe¢saon Sysvention

(Amer sham) . 180 Mptakeki end a&ﬂidh'cﬂgorﬁﬂﬁ: @ﬂaw@de%t@&aﬁcf&p%a@gpdd&g

Cells were seru e-- |

met hi oni ne and ﬁkyggt el n %{ﬂ?%ci%l?l R Od hgm ](%iq;%éﬁ Bifgl m n.

i n net hi oni ne- %Bt%ﬁdsBﬂré?]%ll%éilﬁﬁ%%StBﬁEWﬁ]ﬁf FR¥ aflee t CH%tJ@d With
25 either Anti MER or V8V~vGtoe HEF neoplasthourssll@onidi t4 opetiemedi a

were coll ected me&ubbeﬁt&dat BurkdAYUNOpPreci pitation with anti - HGFR

extracel | ul antib opo te roteins .separ at ed by
5 SDS- PACE zgnd aut o?g |%J rap E B{\%%lt%& ainvgl es tﬁ BYY outfg dogi'rscrl bed

in (26). In vit?$ bV%‘F‘iﬁfl c%ﬂ’mpéé%% a F@F%‘?f&l%a@?%ﬁtﬁ obtained
anchor age- i ndepgnident gz owtinimdD GPLé6 nwemeter e-fmiedirféd paohdteazi)t her

Anti MET-R or stbgazie@ms@antanmagb@mﬂ‘eorox%nmwoa tBheﬁhel <200 L8l S
B e acen nerlmegs EES I Himdn SR ARAL AL SR ABR0U0 S

BMA) in each we mal nt ai ned e rndi cated
amount s of §%t|%8ﬂ|@§c A THE: least a portlon of the monoclonal
antibody AntiMET-R. The DNA sequences comprised in the

vector encode the light and/or heavy chain of AntiMET-
R; conservative substitutions in the DNA seguences are
alsco encompassed by the present invention as well as

25 sgequences modified by the addition of tag sequences
both at the 5’ or 37 terminal. The nucleotide sequences
encoding the heavy and light chain of AntiMET-R are
represented in SEQ ID No.: 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 .golumn- and.-is-
recognized specifically by anti-FLAG antibodies

35 (SIGMA) .



15 for 10 days. G own colonies were finally visualised by tetrazolium
staining (47). The invasion assay was performed in Transwel| chanbers
(Corning). The polycarbonate filters (8 gm pore size) were coated
with 15 gg/cn2 of Matrigel basenent negprane (Col |l aborative 20
Research). Antibody treatnent was perfofnmed pre-incubating the cells
for 24 hours before seeding wwth 20 nM Anti MET-R or VSV-G Then 5x104
cells were seeded on the upper side of the filters and incubated in
DVEM + 2% FBS with 100 ng/mMl HGF added in the bottomwells 25 of the
chanbers. After 48 hours, cells on the upper side of the filters were
mechanically renoved. Cells mgrated to the | ower side were fixed,
stai ned and count edAlTheugh ghat posducndex s@schebDER neskoysdowigiang t he

nunmber of cel | sprdgmat edven aF nati Bul atdpp1byndde,,3Q Qnes.iy wat ed
without. In vitro R

| abelling .of the HGFR wi.th AntiMet-R . . ~ - For
Fl ow cyt onetry an%oégi Bs(govi'gSI-n é%ﬁ-i%’c@lrfjguﬁh\%roé‘ 4&t FHEG i 2k 0
PBS- EDTA 0, 025%*3adRed’wi th PBS and 35 incubated with 50 gg/m of
anti Met-R anti body Gr thecti2f sameodimeunt ofhd setypentconiwehtimuse | g
f o; m15' f Rli Téf t BfvoA veas h@a%&@ RES, Jt fmafeu(e%taw eoﬁqlm%la%edow t hh15
ag 0 c e at . anti-mouse ackso mrunor esear c
| abor at ori es) f%r?é?%g%é?e‘cg%f?p\ﬁerbggén? hégg%/\%}s_hoéfz,tq‘ree-"éoﬂgﬁé d in
PBS- 598SA and atdtysed Byt MESGR c§Ronetr PrEBuEtteAn DP ek Meehcamasiint ai n
View, CA). GIL-1i% d¢ék| srewment i xedunpr retchantdstasetom (B3stpijéar. 5° on
ice then bl ogkethav tda12%6goat rSeriun iUmAPB&c;wrSBObfa}tm}BT . pPetd f:i ed
anti Met- R was agde centratjion 10 of . 2.5 Ji i n. PBS 2%
goat serum and 1 ncglt%g%régm%)ﬂore %‘ﬁhl%‘ %yn arter kgo"\“/\%s eggo\(}\nst?lf PES.® bound
anti - HGFR ant i bothF s TV EXPERY Svmeke 4 fGrancDftCant - nouse 1 g
conjugated with the u etulcae es) . iApahykins 0
' d W th theaA exdhFkuembi88ndrivbl et ul Rirebes) . iAnahyid f
the sanpl es wasipeyikesmad pMobiic@® 48l QheSeRNCEN HIHII9S GRREMEW | RB,
Lel ca M CrosfySt%/)o‘r lﬂﬁéhgﬁtsex%erﬂe%ma%d kinas Irb}?lblr%o\zélsvg a
experinments were perfaor y inoculating SUDCUT afeous y & fRer’ 1x106
GTL16 or 20 2.5 DRBA-NVESPAZEIH | AP tHEUPBEIEMFor FIPEARTRf OF
si xweeks-ol d i ntaavedéefiali emt no/ nunéenhherapyce ExpmSigs soCDinase
backgr ound (bCha;rr_n%iBbygrWhacfaoramribes)advhla@&be@@e@ﬁr @:@s@ ah, t{}%
tunmor, mice beagj nass . €O a iz r el ect an
i nocul at ed &t ﬁ%rég%g I .%.;engcrloﬁ. S@Pé&l %észgnli%a\{\l?ﬁg? remcaéagg%?gu@TLIG
injected ni¢®) {vACeoahsraRvaPtIrieRe Inhti‘cat®d ERBUMRSY ANt PRERER and
anti-VSV-G Aftef2.8-veeklorobetrgdtsmtitnylifi-8el (Jonedseentivil-éed and
tunmor wei ght was[ exalpat@drol fa1vi-aeyimd @ eeyWdiRaMMAMB 435P4 the
ungs vere anal ysed,for, 30 15he BI6SEN0S 0, IPONL20EOUS 1B 88t AST S
| mmunohi st ochenl ca stal ni n? \ grl mary tu rs for evaldation of
phosphoryl at ed SR 78S Delfbrimed’ ot /8 grparht FirArEerrsdgant k tivor
sections-usihg & -antingtiodphoHE=Reahy Iiedya{@ellt-vSl grdiohpy]l -1E-100) .
The nunber of 35ydmetastases naserst-abhdighedz ydrmans:wf-sm cr oscopi cal
sulfonamide] (37, 38, 35); SU11271 [(3Z)-5-(2,3-
dihydro-1lH-indol-1-ylsulfonyl)-3~({3,5-dimethyl-4-[(4-
methvlpiperazin-1-yl)carbonyl]-1H-pyrrol-2-
30 yllmethylene)-1,3-dihydro-2H-indol~2-one] (38); SU11606
[(3Z)-N-{3-chlorophenyl}-3-{[3, 5-dimethyl-4~ (3~
morpholin-4-ylpropyl) -1H-pyrrol-2-yllmethylene}-N-

oo — M@ty L-2-0xo0indoline—-5~sul-fonamide] {38 ) — - com oo

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



27 observation of the lungs after henatoxylin/eosin staining
performed according to the Masson-Trichronme protocol (Sigma) for
routine pathol ogical investigation. Evaluation of tunor

vascul ari zation was 5 perforned by i nohi st ochem stry on sanpl es
enbedded in Ti ssue-Tek OCT conpound ( ura Finetek) and imrediately
frozen at -80C:  'For the i munohi stochem cal stainings a rat

nonocl onal anti-nmouse CD31 anti body (Pharm ngen) was used. 10

Eval uati on of apoptosis. Morphol ogi cal assessnent of apopt osi swas

eval uated according to Kerr's criteria. Because of the |arge nunber
of single necrotic cells and ischem a- 15 i nduced apoptosis close to
necrotic foci, oedyire SEIRR atydogast kiki¥e (&hghriPowerrnkselrdasufy 63

my) far fromthe.greastof necrasianvascansifdered reliahl.e tor;dhe
apoptotic count, Cases wt hclr{?&swe tuporal ,necraosis r

wer e not

eval uated. Al cHes were |Unpad1 R 8RE*BY the' J0 't wh tard§erees:
more or |ess thhh FO™aSpt StiferPRufEdIslOiHPPIAeMhED| EpROYE the
prot eases Pfioefiartapti biodytsigenuhaltdcone celd shwetesd reratedr 25 or 2
_hoE_rE_ wi t h t he i@lﬂygw m%?s‘sg%ﬂ@'tﬁoﬁ§ﬁ}%ﬂdem%§é§cﬂhhg)ﬁit§o§'s§]W%}.IBF‘9neADAM
i nhi bi r oki nase, . -, nantroline (Si o _i.nhi
and Zn- dependen%g%%rbgtdéés%lé%Owiaggtet}enfo%ermﬁcirﬁlg% %%OTO}O &“njﬂéFR
| eupeptin to i nRFHiPtaeR| AR afRyst EPRS ptdt £Esdy, tP0 sggrnte 3the
pepstati nA to i nietdsicevate d pflieagesof CakbigghenjherBPKC was | néi-bi t ed
by treatingigel bseMisbReddMqTRANGLY, 24bK Sthe 2 SE'EENLRY, FBLNQUSSt
The invention PLOMi des,a8Says.fior 39" 48RLNG. eSS Sepounds yhi ch
nodul ate the expression/Tunction/ 8 9

invasive-metastatic phenotype.

The antibody AntiMET-R and its fragments part of
the product according to the present invention are
15 produced as specified above. The kinase inhibitors to
be used in the combined preparation according to the
present invenition can be produced by conventional
chemical synthesis or genetic engineering techniques.
In a further embodiment, the present invention
20  encompasses a method for screening compounds able to
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 abkle to induce Hepatocyte Growth
Factor Receptor down-regulation or shedding of at least
a portion of the extra cellular dcomain 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 oL

35 Antibodies, inhibitors and other reagents.




bi ol ogi cal activity of the HG-R or induce shedding of the extra
cellular domain of HGFR in presence or absence of HGF or other
receptor agonists. A test conpound binds to HGFR preferably 5
interacting with the receptor extraceliglar portion. Mre preferably,
a test compound decreases a biol ogi cal*activity nedi ated via HGFR by
at | east about 10, preferably about 50, nore preferably about 75, 90,
or 100%relative to the absence of the test conmpound. 10 A further
test conpound preferably regul ates expression of HG-FR Mbre
preferably, a test conpound down-regul ates HGFR transcript or protein
by at | east about 10, preferably about 50, nore preferably about 75,
90, or 100%rel ati vélohocidezlabsencaeiadk t hetiMgstr15weonpatindnalBst

Conpounds dd&stieaMpRUNEsacan2he. PHRRIBCaLogl LAk A08RLS, for
pepti des or pr Oﬁr?uhu”%g%l ready . known i e art o n_be 2% c%)rrré)_ounds
est™’

nth ca
previ ousl y unknown t ﬁ%ﬂ%géﬁﬁéﬁhé¥ﬁ%c?ﬁ%§|r8alb i opelrst
conpounds can baTatiFFRI Eptoeeditei M§26r 2gesPped (FerammeéziabolGRor y.
They can be Psotatedefiiobam cronagani seecrawdal sn or2@l:ant sptican be
pr fgugedkby r ep@@ﬁm@@yf&@iﬂémy@ﬁan%ﬁ;@ehhﬁéﬂ&%@opyesqgegh&? g
met hods known i [ esire onpounds can oht ai ne
usi ng any of thlgbln%l%ggu Bacbc():rcr)gf nator & i(ggﬁ%sgr% hot ?lﬁﬁg\?\?lpq?on t he
art, including Bt noRrrYHi t €fltto, SHIILGEP caFedirsriaryles, agpatdiel |y
addr essabl e par é¥drele sohizd Phaseh80lariesd| uwinitonl@Frasent idoral v s,
synthetic |iibr agymdt hodsciggui riggrdeconyplut i oot BennARg1 boad

one- conpound” i ry. od.. d.synthetic |ibr t hods usi.ng
affinity chrom%%gu?lgéﬁggéé}eeﬁ‘%gg?osr%-‘.ayuf‘hrégsoiWS %gﬁ)ecrgf:’°¥flrig'r(grwalr?/“aﬁ)trloach
is linmted to pbfiASephPERRYiHEFar (&d) 8ianmine) tae aphbrrouggr CD31
approaches are applbodabl éPtzomiRferpol ypept iide, vione peptd deénol vgamer ,

gr grrall nol ecubgpddibeats e%n@i-—nd%ﬁ@@lﬁwfsstﬁjla{lqitﬂg axléﬁayls angmﬂ%dhy o nd
i ndi ng assays, test.. ISP r cul e i C i nds
Lo HORR oxt rhcel [T 57 - SaPRb i eeBaPLe] & Slioked, (ARt B {0

Anti Met - R act i vFERFEGRRCT hAL e GroRHed 18l oytarta®tivity of EGDR
is prevented. Exanples of such nol ecul es include, 10 but are not

limited to, smakhcimireRULRSLcoPERS iG@SaRIndReRli s8nlhkes Mol ecul es.
In binding assays, %ghe«éra&l@%%fo%% G ”P&%“%ﬁhﬂﬁﬁ eﬁé‘atafv%rce{:llléjj!nar
as 1 OI'SO

portion canzgorrprl se a detectable | abel, suc ara opi c,
f1 uor escent nucleotide sequence corresponding to the SEQ ID No.: 1
and figure 2la is reported in figure 21b and SEQ ID
No:6.
The nuclectidic and amminoacid sequences

corresponding to the CDR regions are underlined in
25 Figures 2la and 2lb; their amminocacid sequences are:
. CDR-H1: GYTETSYW (SEQ ID NO.:8); CDR-H2: INPSSGRT (SEQ
ID NO.:9); CDR-H3: ASRGY(SEQ ID NO.:10).
The translation of +the AntiMET-R 1light 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 amminoacid sequences
-.corresponding. --fo.-the -CDR-.regions - are-.-underlined--in .-
Figures 22a and 22b; their ammincacid sequences are:
35 CDR-L1: QSVDYDGGSY (SEQ ID NO.:11); CDR-LZ2: AAS (SEQ ID



15 chem | um nescent, orenzymati cl abel (e. g.

radi ol abel | edi odi ne, r adi ol abel edphosphorus, fl uorophores or
fluorescent proteins, luciferase, horseradi sh peroxi dase or al kaline
phosphat ase). Detection of a test conpound which is bound to the HGFR
20 extracel lul ar domain can then be ac%%nplished, for exanple, by
direct counting of radioem ssion, by scintillation counting, or by
determ ni ng conversion of an appropriate substrate to a detectable
product, where HG-R or a portion of its extracellular domain is bound
25 to a support or expressed by a cell or can be retrieved according
to well know nethods to an expert in the field. Functional assays
30Test conpoundsocare)bectestxrdobhoredrne ahid itbynd 01decrease a

bi ol ogi cal effect of HGR Such biological effects can be determ ned
usi ng the functional, assays descrlbed in the present application.

They are referred REF ALt M ST VAR t he
35 invasion assﬁgJEHQLﬁgaégzﬂeagd in detall in the 30 exanples 2 and
11) and the gval uat ixpprefirdielyr anshorredqzbenot ypesdeBtvov06.0 x
(described in degaijg dh” cte*tfsezsé@' ESeda 1?1)5 }Lh%isthQC%QPsa'

assays can be c %é out in vit usi ng any ne’ expressing 5
HFGR or in vivoPHsiafy t&ﬁt?sg?ﬁtrféﬂn r?BEiETrq e\%F‘Bhwﬁ PHIGe| 898 5%t udy
t he devel oprment 23f mhnoexPéry, menpal emgntadt wrtdl Ihgpabcéureiivg tednbss

expressing the kAR, AdnestilTompasudnih cérdeeoepses esbialpgical
activity of 1!%":(311?5“&%' %5 a@t?é“pﬂa%gugr% Erg?iqyfé‘upot'ian%%cp%e 10

preferably about ) 100%.i S ent i go entia

phar macol ogi cal "&yeRTeREGe d@éréﬂgiﬁ% HEER' P18 PcdlVS¥et)vi 1 yHo?
EXAVPLES 15 ExBNPIAEIYG THesanti oMBEg&mREboy: 2Aned MVERER intpanis HGFR
signal transductizBhug; TRANSFER VECTOR plasmid #330 or #331, 37,5ug.

The plasmid solution was made up to a final volume of
15 1125ul with 0.1X TE/dH;0 (2:1). 125ul1l of 2.5M CaCl;
were added and left at RT for 5’. Then, vortexing at
full speed, 1250ul of 2X HBS sclution 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 1ImM 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 um 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 pclybrene

8ug/ml, with supernatant containing lentiviral vector

-particles - “prepared = -as-- described- -above - -at - final - - - -

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



Anti MET-R i s a nonocl onal antibody directed agai nst the extracel |l ul ar
domai n of HGF receptor where it 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
hepat ocyte growt h factor (notility, pr%ﬂ iferation, cell survival,

i nvasi on, tubul ogenesi s and angi ogenesis) but it induces only
notility. 25 Moreover, it up-regulates the constitutive expression of
ur oki nase-type pl asm nogen activator but it is not able to induce and
sustai n the expressi on of urokinasetype plasm nogen acti vator
receptor for prolonged periods of tine. This mAb activates receptor
30 phosphoryl at ksmgy)whizcherbegngrst thet hydidependeninaagedbndi mad ence,
requi res receptgs1 i meeikzatiQn. (1q, adgr&ss chhe question,f whether
the Anti MET-R antrlﬁpl%%yl m%rt]]t_L represent abtogl to . interfere wth
constitutive HE Teceptor “Sett vaAET Bn PRVSUER- ddiPed Gy 38 £ mur s,
the inventors fFeSim &R&l 5T 7Eshli Geheriatart SMandind Gnoghle®dR
activity in funmess gelliscedit.oni cally exposed to the antibody. As a
nodel , the inventors used GIL16 cells, derived froma human gastric
carci noma, wherg Hgﬂgwhgrogyu r€X raesssepl and therefore oligonerized 5
and constitutiv : gtre | A shows, a significant
reduction in HGFR eXftédsiBifcandetyrddefie PhodPHEEgERts ofodified The
effect of the amtglxddy oediH@FR(BYEMNAl stpErsducdd owinas tdienfetal

eval uated. 3 NCEoHER deFuiNOWR4:Gnek@s PLOIPt rd Sidi@RE: &Nt Lsapgpt otic

program by sti rrué@%}k%%f,gl{gte@citni vs%tri on, th%ﬁld?%ﬁ/ngg%{)ghs 8%\/,%{'%9’@#13% |hﬁ

| evel of Akt ph%sp Ton upon Ant1 nent..

Figure 1B, Akt pho8phdty| EFRATLMERLY nhiltiicedl BECATEH bashls cerid ti on
and i n HG-- sti npfatiedubetdds . fok5Anorhewitnparthant 1pagthweactactstviat ed by

HGF\;F\!'t ihs tT Ee MAPK: pﬁﬁ[hw,co‘ﬁ@QM‘%}nﬁﬁlnpepj[“fB&]?|t\6e@_tﬁﬂtg_§atﬂi'$!’l:€ ab&g&t&f cell
el l's 't reat 88 L CRE. A0t Boky, Bt gl ¥ ok OBSrvE STUA (1o
i nhi bition of tAFST0 (At ol (Yet & ndtisHiswn PH-ExBhprad 2 presrinvET- R
inhibits the treovsfaortmedipheiotygpe lobatancess celdlsaked viettto. thelThe
effect of the aptd badyeon £eldy @ioWMHaRd) OMthen, equal amounts of
total proteins were analysed by SDS-PAGE and Western
20 Blotting. For immunoprecipitation experiments, cells
were lysed in EB buffer (20 mM Tris-HCl, pH 7.4, 5 mM
EDTA, 150 mM NaCl, 10% glycerol, 1% Triton X-100) in
the presence c¢f protease inhibitors 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-

Jabeled- with-- -[*8] -.methionine .- and-.- [’’S]- - eysteine-
(100uCi/ml, Amersham Corp.) for 30 min. in methionine-
35 and cysteine-free DMEM medium and then treated with



25 the transformed phenotype was assessed by neasuring the ability of
cells to grow in anchor age- dependent and - independent manner and to
i nvade extra-cellular matrices. As shown in Figure 2A, no difference
inthe ability of cells to grow in conditions of anchorage 30
dependency was observed upon antibody %Y eat nent.

Anchor age-i ndependent growth is strictly dependent on the ability of
ceIIs to overcome apoptosis due to |ack of anchorage, the so-called
"anoi kis"; this property is usually analysed by evaluating the 35
capability of cells to growin soft agar (28). Since 32 many reports
have shown that HGFR activation is able to confer to cells this
property, the iavenor snseexiet Gbkl6éveeld s orn Qeb% agar 4andours.

mai ntai ned the eghdyne s tn@%lmeu?'e%cecﬁle%*aéﬁncﬁd‘)f s fg%ﬁ“t
anounts of 5 Anti MET-R or of an irrel evant |so%9¥§ e-mat C antl%ody

(VSV-G), as a cORPYEPICALEREM™ i n EiGur e8B! G Fredcsd a2 iel |
as untreated ceplsihpeve Hyt@crsetorirrhethmrotsicolveneesera@anverisel v,
Ant i MET- R dr ast sosdHagEI nhii t eduanehliabagehyndependeper giaiath ofs

cancer cells 10p£&l%ug9%edéjs%9§gg@qtn npgner. It is interesting to note
that GIL16 cells were able to formcolonies in soft agar assay even

in basal condition, due to constitutive HGFR acti vation, and that the

ant i body reduceﬂJMﬁM@ﬁjﬁé@iype of these cells both in the
15 presence and in trhe abseneeidf bFanchoragefon@talndahe ghewability

of the antihedyct O d Ngkf %E@ Wdahegeld v rB/lac%b}!eﬂ%ﬁaETLEeok”V@xﬂleors
studi ed NMBA- VB- 435 13 C{ranm%r)é cis Ell noma |a§ b‘rﬁ
response to HGF"i §°%h1 €"36 'nvide “Pef8RET 1 t eéld J2(? asé %twere
menbr anes (29). S%%d@hdwn MEMFEUFRS 2BLus P vkt EOLE r egametheadiaqifese
cells with Anti MzErdRe, esEMA)edin N eacdoseldeperdeniintaddedi dn ofhe

i nvasive pr Operlt:ﬂ:@s%n'c@ 5femngﬁdi&t@@am&ﬁtgxaﬁmn%lﬁodﬂy N Trd?

inhibits the.transf notype.in vivo Ss_Ihe act V|ty of
P EVR A R b B AR ECR e e Shapet i Bt

subcut aneousl y Eﬁ‘{%"ééPfﬂs StAtbirthe (A5t erfingr F1@FRoBf assay was
i nmunodefi ci ent p&¥araedu fienmal Bramsgell Thehantiemal s Wereiddg)eat ethd Wi ce

a week with eitpgry c‘é&bbhﬁe @lQeeé@Va%mmeng§£&r Qdrk et (#&n
g/gr) The t|ﬁ€£§p&§ artPcMé%f@835 baséﬁént 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 seceded
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 obtained 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 -cyteometry analysis, -10%-GTL-16-cells--were- - -
detached with PBS-EDTA 0,025%, washed with PBS and
35 incubated with 50 Ug/ml of antiMet-R antibody or the




transpl antati on, upon appearance of tunors in the site of injection:
only animal s bearing tunors of conparable 35 size were treated for 4
weeks. Tunor volunme was 33 nonitored during all treatnent and a
decreased grom h was observed in Anti MET-R treated mce (Figure 3A),
After treatnment, mce were autopsied tunors were exci sed and

wei ghed. As shown in Figure 3B, in mce 5 treated with Anti MET-R,
tunors were significantly smaller than in controls (p < 0.05). In
these tunors the | evel of HGFR activation, shown by staining with
speci fic anti bodi es agai nst the phosphorylated form of the receptor,
was decreased (Figure 3C) while the 10 percentage of apoptotic cells
was si gni fi cant byme neneaged( Rsgtiyes 3E)ntrivbr @oves L[herfpr eseNtrT,

ihnve{lt or|S_ e)/al uatesk i2ntvﬁa|8§e§ U, §»t§§,t !%_c@ii@rwé‘%ﬁ-hﬁ&%t%t Bitn
emat oxy I N/ eos | n mitotl | ures,_ Lre_ap SI'S WaSs
significantly i %%r%g@gdg% nﬁ%ng?n{%gs?‘%ﬁgesé Sﬁ%himﬁ&ﬁeﬁ%rﬁ%ﬁfg%‘m
treated with t h&™"BHIGRETRESD t hEPWEEPEICDf A1 ok%s Whs &phost were

unchanged (dat athot wisbed) . re-susperfdwl iinvens-gri@spesforaredysbe sane

]lfi nd of experi mend:s c@'ltgﬂeﬂty NBA: M3 %%g];ﬂis‘im?eﬂd(%ﬁwta@nn@%, téxgt em 20
or in vivo spo asi s . AN s were treated tw ce

woek with diff e?%%tnl%ggéégg WAIRER Sed 2R ne il SedlBRS (11 6885,'

admi ni stered ei PhetCSy<dEanPLAFISE ("Ethg?Yrost  $6 T girgPBS for 307

i ntra-peritoneaktyjT.orfurnfoed ratiMentl w2 bhdgddqgrti B sbiedntrdhion

therapy 25 sparbedzad [idy@iday ebstsanspliankath 0OfaNthMBSLEArT igd out

for eight weeksgfthe,Lime for the metastatic patential Lo hey
expressed). After’ treatnent, mice were autopsjed and analysis o
primary tunour s2AnPInges(tREEpTdi Tidded He/@lofolngtddrales (4

t hese cells) 30cwwei@apedfworimedhe Diifdxer Bhtorod §angiolsph éan Prbbes) .
marrow, liver, healisisbore andeki dagylesrergsal s reyanided, i@ ruy e out
potential taxi cealdactancdhatosconie Bnalet soowRd LRl 0f 1 MET- R
treatnent- resulted in growh nhibitron of fie primary tunour nass
(Figure 4A-E and 35 K). I munohi stochem cal staining with antibodi es
34 recogni si ng fheviwr espquemghosphoryl ated form of HGFR showed, al so
inthis case, a nmarkad reductiiop ObxpLGaphed a;egljevatpieq_@c,gﬁécgur]@y

4F-J). Moreover, M g pi g, Lysi f th ng Gti eveal ed
that 5 bothghnt%aéguggg?gi%gécﬁﬁnx%%l stergr%l%:yadlm}aﬁ)i stggﬁ%n 0

Anti MET- R prévent 8% nePpiear atfce 6P det BRTtSrCastadss Ph #HE | ung

and in the inspeetiedoddganmuidicfuceenti ) nuBundemnrdny mivor ken hdvesshown

that HGF is a pobeEntbackground (Charles River Laboratories). Upon
appearance of the tumor, mice bearing masses of

Q

comparable size were selected and inocculated either
25 I.P. or I.S. (I.$. only, in the case of GTL16é injected
mice) twice a week with the indicated amounts AntiMET-R
and anti-VSV-G. After 8 weeks of treatment, mice were
sacrificed and tumor weight was evaluated. In mice
injected with MDA-MB 435B4 the lungs were analysed for
30  the presence of speontaneous metastasis.
Immunohistochemical staining of primary tumecrs for

evaluation of phosphorylated HGFR was performed on 5 Hm

.- paraffin. embedded -tumor -sections--using -an-anti-phospho- - - oo

HGFR antibody (Cell Signaling, 1:100). The number of

35 metastases was established by means of microscopical



10 angi ogenic factor and that HG-R signalling contributes to tunor
angi ogenesi s, the inventors anal ysed tunor vascul ari zati on upon

Anti MET-R treatnent. In these tunors the inventors found a
significant reduction of the nunmber of_ _vessels (which were fewer and
| arger in 15 size) and of their br anchds (Figure 4 MN). The

i nventors thus conclude that the observed anti-tunor and
anti-netastatic effect of the treatnent was due to the conbi ned
action of the antibody on tunmor and on sprouting vessels of the

m croenvironnment. 20 Exanple 4. Anti MET-R i nduces HGFR

down-regul ati on To study the nmechani smthrough which Anti MET-R
is ﬁbl e to inteshssmwanibh HEFR ad i vakyen, athe i niéﬂﬁat:@i@i'h[/]@@éﬁﬂ Wt h
ei ther Anti MET- T USV- 2 respressing Il

i nstance resenblgte%nv%ét Fi'%érf!f;gfg‘l‘e:&1 e%% gggﬁieﬁcge%&??n P%g%l{)/én%tlﬁlrlg?r?ey
occurring tunor 8RS hown (?hg“]%i guret®A, t HPYMP8Nt ork2Kdarit t hat
the total anmouninistHGFR Wecrteaseationnod tiume depgenternitzatrapmerss upon
Ant i lI;/Eg- R bus ]Ic’lpérfl\bf&\n{e@ gyeagﬂiﬂfﬁhisfb&?ﬁenﬁ@tﬁjdg@ﬁsE&pﬁl@%t cBea@nt i - Met
ant1 body speci a e 1g_f;qlvn-r tl . IS
interesting to {Lf?lde*.jlysiérlllla ty%l]gt (lgcﬁct %tgg{éoce I s(,sg%g{:a%- e%glreéééll ngarl—dIGZR,
HGF, the |igand; aﬁﬁi”f)l e -t3%duce & eceﬁlsgrcdown Fegul at t6n
(Figure 6, |owetvpawsijtodBsmheal neemtrdmgst Rencateridriogdowhet heti-t he
Anti MET-R 35 andudeodp3caattdbbay ggeerhiaeepl ovadawadl egul ation also in
cells expresging normal levels of HGFR As shown in figure 513, left

panel, also in Ehe e gells, AntiMET-R efficiently down-regul at ed
HGFR. 5Ant | body—ﬁéﬁéé@”—#%@-@@%ﬂ&— HGFR exposed at the cell

menbr ane was al so eVarekeledibyl FAGSsgnahgsi s. oThe agargfoldori mesic
anal ysi s showedetdiaiataat hbodyihg ead Mt & ectioedi bk heraymuyat o 0f tidGFR

expressed at the, Rl Ingielace Wikl ef hLeianey fi,gher, yhan HG 1 sel f
10 (Figure ?8, rig A ar redugtl op, N t he sane assay,
a in ic foc

htd pane,lcg . sim I
was observed’ al §8 11T GTETE-TE® §Phot "SB! Iz SRpl e TESSUS
Mol ecul ar Mecha#t sheafft AntiPRETERSD RiweedFiaB! HGHR 6dowm! r gl &tdmon
Li gand- dependentiandanrtaisbody neathiteddavwneonaguekad i ol immdyef 6bt Otie

di fferent pat hvgys,cokigarddependent dawn- ragu| &f i ot REKS 518
mul ti step process_incl udi

i.nternalisation I quitinylation, 20
endosonal sorti Ay and fie‘ﬁ%%%ei%yspg%ﬁﬁ esoyeﬁ?gf‘ﬁ%%n‘h? 2 §g?gdtaﬁe| on
(30). To as<Bsstythi (IRtEEQF At i G Pat Pivaylsss i Aot veld i mpoptotic

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 UHg/mi

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

- Screening methods— -

The invention provides assays for screening test

35 compounds which modulate the expression/function/



ant i body-i nduced HG-FR down-regul ati on, the inventors bl ocked the
activity of either the |ysosonme or the 25 proteasone with the
specific inhibitors concananycin and | actacystin, respectively, prior
to antibody stinulation. Surprisingly, while inhibition of the
pr ot easomal pat hway severely inpaired 38 gand-i nduced HGFR
degradation, it did not affect receptor down- 30 regulation due to
Anti MET-R treatnment (Figure 6A, upper panel), thus indicating that
the anti body and the |igand pronote HG-R down-regul ati on through
di fferent nol ecul ar mechani snms. Mreover, when the activity of the
prot easone was inpaired, a fragnent of 60 Kd, 35 barely detectable in
basal conditionpivasyiheaviedtividg aecumall mired oikn m&hdes dHR@A: Antddody
treatnent (Fi QuERs G/éxtks)wem@fﬂ )do&mns gf lwas Qegge gab$e on
Western bl ots onbgle a}ﬂ%Fantl -i.ntracel ant y and
consisted in the ¢ty opPas °8oRdlSH B?CGEFFFé’rSa?%bléﬁﬁor Mobr eover, as
expected for nol ecuPes &S toedoEss privtsiwsontl dEFRadatbiednrakbthie 60
Kd fragment fwasitteggedingt hitii qoét racemioet i8S rifdQunarbBhrtion. AS
the extracel | ul ﬁéréj?r@@E@re(ﬁ@t Ogot‘f@étn):oﬁglz Iaedé@:?e%gggra WAa%189% ca1

t

detectable in ceI sat es upon 10 r}% R treatnment, the’inventors
S

verified whet hef it ‘Wds T&l eased 5t }FPé &l | aﬁﬁonah%ﬂuéavjaog a
phenormenon knowrrH$raBhedardg” “C31yorTortedstabhi sbivppol hest® tdre
i nvent ors | ooketlofomrel heiywr esenice abbehde HCER actsadosmiduntn cel |

cul ture nmedijgm Cel hS Wef@her test compound preferably regulates
expression of HGFR. More preferably, a test compound
down-regulates HGFR transcript or protein by at least
about 10, preferably about 50, more preferably about
75, 80, or 100% relative to the absence of the test
15  compound.

Test Compounds

Test compounds can be pharmacological agents,

peptides or proteins already known in the art or can be

20  compounds previously unknown to have any
pharmacological activity. Test compounds can be
naturally occurring or designed in the laboratory. They

can be isolated from microerganisms, animals, orx
plants, can be produced by recombinant technigues orx

25 synthesized by chemical methods known in the art, If
desired, test compounds can be obtained using any of

the numerous combinatorial library metheods known in the
art, including but not limited to, biological
libraries, spatially addressable parallel solid phase

300 or solution phase libraries, synthetic library methods
requiring deconvelution, the "cne-bead one-compound”
library method, and synthetic library methods using

- affinity - chromateocgraphy -selection. -The -kiclogical - -~ --

library apprcach is limited to polypeptide libraries,

35 while the other four approaches are applicable to



15 nmetabolically | abelled with radi oactive 35S-Cystein and
35S- Met hi onine and then treated with either HGF or Anti MET-R for 4
hrs. Media were collected and subjected to inmunoprecipitation wth
an anti-HGFR anti body recogni zing the extracel |l ular domain. As shown
in 20 Figure 7A, fromculture nedia of2%vetabolically |abelled cells,
t he inventors inmunoprecipitated a band runni ng under non-reducing
conditions with an apparent MWof 130 Kd (corresponding to the
conpl ex of the extracellular aP-chains); when the gel was run under
25 reducing condition, the conplex was resolved in the two bands of
80Kd (f3-chain) and 45Kd (a-chain). Wile HG stinulation did not
enhance this prg gg&ﬁwt&ggepkgﬁ.ﬁﬂﬁqgénglﬂ§§EQraqgtug@hhynkngggg§ed
upon anti body bh In ord ? Lo previous data (15), a slight 30
amount of HGFR ect bddHai"R, PSKIWOWAt 0 be constitutively rel eased in the
extra-cel lul ar enV|ronnent It is interesting to underline that

ant i body- i nduced: etimpderaays sheddi ng was observed also in cells

expressi ng n@rnal I%%glqugd R aSUGH,as 32 eq@gghehkﬁﬁogﬁalslgFlg.

7B). 37 in h creasin Niibody

for 4 hrs the |ﬁ ?5? é Yo §5§e581?ﬁg?cgq%f%5d£ %%g iat i %eddlng

was dose- dependBAEE{ guIReTRC) SaTd ARAPFEE tﬁémkﬁheﬁpﬁ d?“lMet

ant i body- i nducedchi HEYR sshiaddihag, thdendmagntedpdostdatulaatteditheotel | s

with thle sane aﬁ@ﬁlﬂtlso r@xbéfdﬂc%ﬁ Aﬁiénl\ggdfgsROPVSGéﬁV'rr@lEQﬁléﬂ fienead,

tinmes ncr easi eve s of 1 ct odopmi t ect

medi um of A ? NE%L ﬁ%§@@% t?g% es’ gfage%hal t he

observed antlboH?Pt%%f#ﬁh%d@ﬂe§ﬁéﬁﬁlng was speC|f|c and

ti me- dependent (Fi gume BRDHingxarph s, 6. eiAmerbdady- iteducednbiGER streddi ng

takes p:ja]g:e at Héh@hsggéac%qn%@&@ o iOnt @8h kchnSNORCY O8dtscksSble N

required for eddi ng. t he |nventor ac tably
AR, sheddlng, he.d | A gdl%}f)w% Flioddng,21 abl ¥

transfected w & Tfut ant

to inpair cllat hEhenidepdnaeFritendoct osi SPARE Wifose eXpiessi df-9s
under the controehkdioflade20ed et r dogiid ne reyglilcdeeel sy st epros@dblrgswer e
mai nt ai ned for 48ub¥sprRibBer ok N EN@REESENCEp{Sins Or Lk id@agbsence

(K44A Dyn) of t trac (Gl.ipe. |gr8{(d§arseto C;Inpaélrkﬁgg%gyéﬁ%%na&}%s%

consequence of e EX FESSI

ure
7D, anti body-i n&ﬁ’é%‘btl% shedidieRg wRoHBE ‘i'hr?ﬁﬁl f%d"%‘?%&‘?l@%ﬁ@?‘g
cl at hri ndepeAdenktendddyiasi slomasn i ghn bithed. BEheaprwiréaskesd . mofer

commonl y i nvol vedathgud hepgheddifnng otowmitbganes preolebasi halang & the
a- secretases O];cg.rb‘:ell'%‘.[g'éwo&aéguln\éiné,n o@'nbgtc&eq:@ﬁlirgﬂlg conversion of
an appropriate substrate to a detectable product, where
HGFR or a portion c¢f its extracellular dcmain 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 biological
effects can be determined using the functional assays
‘described in the present application. They are referred
as the anchorage independent growth assay and the

35 invasion assay (both described in detail in the



30 identify the enzyme responsi ble for HGFR sheddi ng, the
Zn-chel ati ng agent 1, 10-phenantroline, an inhibitor of the ADAMs and
of Zn-dependent proteases, was added to the cells prior to antibody
treatnment. In this condition, receptor._shedding was unaffected (data
not 35 shown), show ng that the proteémytlc cl eavage of HGFR 38
ectodomain is not nmedi ated by a-secretase but by a Zni ndependent

pr ot ease. Since it is known that HGFR transcriptionally

regul ates genes involved in blot clotting, the 5 inventors al so
checked if a protease of the coagul ation system could be responsible
for ectodomai n sheddi ng. Hewever, the role of procoagulant factors in
this process waskzdmpied out shaicert)heidnd Nkbbi t eeaLuaitt bn apsdt i ttien di d

not al ter antibpdy: gfggmggd%%%l@?&% r?tt%%maeséﬁ%q' ng @g@m not

shown). Using a panel |tors ge D |n A,

| eupeptin) the FivETEBPSERI%0? %xéVﬁdea e Pﬂ%%VW€ %?EB% §EHer known
hydr ol ases, suchaasieldr okitnadge viscddiwsipgotesseslt sbmeneewaswg ein
proteases (dat apmei Shown) vidd Mireovesy, drheal Nwedir s akisichprioyed

that shedding o é&%ﬁ%%ﬁ%@%é deegf@pemﬁn&ffarnogm&fm\éartsprblof

PKCa, since inh bition o enzyne W th %g ap ¢

prol onged treat REM*324 AGTFSY " A" Vhe™ PGP BOIY €9er “TPA, 24F e ot
decr ease ect odosaigrusHedtidly degacas0 an@pogqamq)l activityTRESHE®R of
experinents, aI by pesdf oreesk Wabbut ha oappsifci-abey pesbhi vesoGonhewd s,

i ndi cates th %pg,%e%%ﬁ PeahssPonsi bie for HgER %ctlcaggepfl@dsmesdoa ng is

out si de the prot eases qbviously. involv in 25 r tor
Oheddi g, | ExamPeont AL R BT CgE | o SREVE, ahei 1agepay s | AGAP

ant i body- i nducedislsddrhgactigstyhe i nventors previously reported, a
trinmeric 30 conpl ex containing Endophilin, CIN85 and Cbl nedi ates

EXAMPLES
15 Example 1. The anti-Met antibody AntiMET-R impairs HGFR

signal transductiocn.

AntiMET-R is a monoclonal antibody directed
against the extracellular domain of HGF receptor where
it 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 bioclogical 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 urckinase-type plasminogen activater but it is not
able to induce and sustain the expression of urckinase-
type plasminogen activator receptor for prolonged
periods of time. This mab activates receptor

30 phospherylation, which, being strictly dependent on mAb
bivalence, requires receptor dimerization.

To address the quesition of whether the AntiMET-R

- antibody might - represent- a--tool -to interfere.  with
constitutive HGF receptor activation in over-expressing

35 tumours, the inventors first analysed its biochemical



| i gand- dependent down-regul ation of HG-R (32). This conplex is
recruited to the receptor upon HGFR - activati on-and pronotes
endocytosis, ubiquitinylation and receptor degradation. In order to
verify whether 35 receptor activation and signal transduction are 39
required for antibody-induced down- modUl ati on and sheddi ng, the
inventors pronpted the ability of Anti MET-R to down-regul ate vari ous
HGFR nmutants. The inventors expressed in COS-7 cells either wld type
5 HGFR or the followi ng nutants: i) MET I D, encoding a "dead"
receptor devoid of tyrosine kinase activity, due to a Lys-Al a
substitution in the ATP bindi ng pocket, ii) MET "double", encoding a
HGFR | acki ng thend ylb@sm@&allmlvﬂ%&ndoahiomg ¢d1assi gnainically
transducers, "é%cﬂ%ﬁ w% }é Ent?b&ﬁﬂ‘ﬂ Qgﬁth¥% QH%éﬂ&n%hﬁééathe

sequence encodln |ntrace | ul a onal n he recegtor was

repl aced by GFF° $: E6FtYE%i Ui ﬁoJFgmﬁfﬁéFt{% anstect'rd
cells were treawleejraMHtGﬁRAm i VET- Rafrsssed hans, timerd figirgr o bigamget s2hnd
extracel | ul ag need acovere t1bianal ysedvinedMeter nrbhot. 1linexpect edl y,

Anti MET- R was an%etﬂcgm;gQ C%ucqu EQQHJ;E%{ | on,306: 40 d.pAuss HIERR

shedding in all Figure 8). This experinent suggests that
ant i body- i nduceB " ¥EErELept B down- regul atl on does not require
receptor ki nase act |T\hﬁtyef2®3tnor0ft héheeceifiiowent of HNAFpl sdEPet
transducers, angrihatucthen whel enéntdacektad .asidesmicrri 5s dirspensabl e

for the proggss,, %&é% furt gggg(%ylfL PBodnat ﬁ£ﬁ§f%ﬁtbpogﬂ&ﬁﬂﬂgtiﬂf

| i gand activate d| erent down-re at or

ani. s 8
The HGFR shed eéFBdBﬁEﬁW?tBSHaVEEEaénve“tagio va Q§tﬁggt eve eeﬁ
shown that a gehetigwidpposntioar ééo@xptfrta?ﬁ@ﬁlijltélea%%ﬁ N A@f shA®? HGFR
can 30 effectivehyrfginet iBn M3 ansgmorahitivegass iehidecay bonbl ecul e

(33), the invenpors tested:dneaabil iy of: 4he.shediest odomain in

i nhi bi ting HgFR S|gn%Lkhn9 1mport§nt pathway activated by HGFR is the

MAPK pathway, known to be involved in stimulation 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
20 pathway (data not shown).

Example 2. AntiMET-R inhibits the transformed phenotype

of cancer cells in vitro.

The effect of the antibedy on cell growth and on
25 the transformed phenctype 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 22, nc difference in the
ability of cells to grow in conditions of anchorage

30 dependency was observed upon antibody treatment.
Anchorage-independent growth 1s strictly dependent

on the ability of cells to overcome apoptosis due to

“lack - of --anchorage, - -the - so-called - “anoikis”;  this - -

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



pretreated for -72hrs with Anti MET-R or VSV-G were stinulated for
different tines with HGF either in the 35 presence (Figure 9,

4-6) or in the absence (lanes 40 7-9) of HGFR ectodonain in the

culture nedium As shown, in the presence of HGFR ect odonai n,
HGFt ri ggered Akt phosphoryl ati on was é@rongly i npai red, thus

supporting the idea that the shed fragnent,
acts both as a conpetitor for

nmol ecul e i nter

fering with HG-R activati on. Exanpl e 9. The

agoni st Anti MET-R anti body DO 24 does 10 not induce ectodomain

sheddi ng.

sufficient - pehaSe repbOrd Uskikf ¥ndnS thherapeutdivaetbyidy abla dact,
MELs rgé "DHO%eOﬁas' &qts' bp%%%éeﬁw Zér? tﬂa}en\efgrgagg geam ned

different anti
does not prono
receptor but i

The agonist ability of this antibody is not

te I heddi t he racel portlon 0

sCHbI% cr'félﬁ quI} >P éct PR é‘“f‘h@a%fétc?elﬁte r SPEGITSIES 16

| anes

like 5 the decoy (33),
HG- bi ndi ng and as a dom nant negative

a

Ant i MET- R produth¢ orprepenean «of gesencet r aAsf @y fgirant erariopnEal dfect or .

20The i nvent gr
sequences into
and 16). This

two separate ¢

(ACCTGGGIT, SEQuni:idms

pronoter (51).
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20

25

30

35

sahgentedot her Ant iiVES1 R dreav Yotk -nb gitie < haiclbody

S RS oo BTl r%“""élﬁ%?“ﬁ?ﬁ%%ﬁéﬁ'g?‘ésﬁn of

8 ptdhot er
( :Plophbeai n€dnywispilng ArAiWETER <Eorséiprbhibt er
(m nCW pr onot ef phipsereantadidgni QpRpesbéet afroebhabf ofaricert hel PGK

vifal “vector a

DRER2 4 a s o't Ad b?“érseé'ﬁ(e,g R sYAtfh

IH'§ dose-dependent manner. It is interesting to note
that GTL16 cells were able to form colonies in soft
agar assay even in basal condition, due to constitutive
HGFR activation, and that the antibody reduced the
transformed phenotype of these cells both in the
presence and in the absence of HGF.

To evaluate the ability of the antibody to
interfere with cell invasiveness, the inventors studied
MDA-MB-435 B4, a mammary carcincma cell line which, in
response to HGF, 1is able to invade reconstituted
basement membranes (29). As shown in Figure 2C, in
vitro treatment of these cells with AntiMET-R resulted
in a dose-dependent reduction of invasive properties in
response to HGE.

Example 3. AntiMET-R inhibits the transformed phenctype

in vivo

To assess the activity of AntiMET-R on tumor
growth in vivo, the inventors inoculated subcutaneously
GTL16 cells inte the posterior flank of immunodeficient
nu/nu female mice. The animals were treated twice a
week with either ARtiMET-R or VSV-G, administered in
situ (2 uUg/gr). The therapy started 1 week after

“transplantation; upon appearance of - tumors-in-the -site -

of injection: only animals bearing tumors of comparable

size were treated for 4 weeks. Tumor volume was



synthetic pronoter is able to drive transcriptional activity in both
directions. Thus placing the two cDNAs 30 encodi ng the Anti MET-R, one
upstreamin antisense orientation (the lIight chain) and the other
downstreamin sense orientation (the Qﬁavy chain), is possible to
generate coordi nately- two i ndependent”™"nRNAs. The inventors produced
vector particles with transient 35 transfection of 293T cells as
descri bed. Then, to 41 permanent nodify the genone of target cells,
the inventors infected a panel of carcinona derived cell lines with
supernat ant containing vector particles. After infection, cells were
starved with nmediumw thout 5 serum and incubated for 72hrs to

col l ect cell cukénir@rsupetnatantis. tAssiot- Bnanki hecheprasencechnas

assessed by wester noElok, analysis bbbt 10dkcandithe GLLAETSR,
guantificati on was done b¥eELI SA%Fl i 100}1. Al l thg ttr %ndsucgerecel S
l'i nes produced PhE ANtIRETR arti od%rfoafJ WS COr FEEPTY Lett et ed
in the cul ture sxpeedataadt veTheedr dductticon o tfheuant fhody? wasee

vari abl e, insthergaage @i2h 6 ZargMeT-R,dependisng et heigeldicknnky

anal ysed. The reconmhinaRt AQfi Wﬁr%l%p\?ﬁ' Li ¢i by) Was, GORLEOkLRg: DY

i rmunopr eci pi tat] on_assay (Fjg. 11A ile the 15 affi.ni.ty of

bi ndi ng was ass‘élgese{:i’a‘be;s/L = #ﬁs?ﬁ#‘fﬁﬁ@ 1?%3’“.’“ é)e‘%o?%ilﬁéﬁ RhET VET- R

was abl e to speepddidak| pntdrsgaszedastMebe recsplRoryidtel AATAfI i nity

in the sane rangge: ofretbgrd)e wdd adaetkdnedt herinte VB R pridduced:

conventi onalhy ﬁgr%}]?_ag(%br Ldomao MyeQver..the 2055 ecopbiaBtintly
he An

Anti MET-R, as t onmm,. wWas aPil)Le to

I NET-R pro ed by the brid
i nduce Met pr ot &BFYH°E cl(gja%lgrfe%;bﬁd gﬁéﬁo !er]fgméF Phe" Bt ra~ el TUl ar
Donai n (Fig. 12%valsearpl énlltheTriameducerbirif t H9eentSteirard vettor 25
encodi ng the AnhéMEbxR1linbhidsihsagdpeot f@ansfdmiedtphefiyee . offthtbncer
Ce: : S 'nt \éi ][ rot Q’BS&D&J'%J.\.‘;' Mfgs signifég;_rhﬂxi ?‘Lﬁ@fg_r&rlgﬁ gﬁaﬂéﬂﬁcezqrsmb@s 116
cells w ntiviral vector encodin [ - n
Tr ansduced égl | PRRTEh 518, ™Y c%rr%‘é:relgsglr\%/%vi ttﬁlgw's‘bln&gM%%{’yp%ehecel s,
for their transherrred phentitpses difd y2imRFtanehgtagedi ntRaFendRt

growt h and i nvashesmjproperties in vitro and in vivo tunorigenesis.

For an_chorage_—i ndep%genti_ngggg\gfg t s doRMEMNt OF e - §§,ﬁ\éjedkgg;l | Sof
producing anti MEL-R and wild type,Gehks, 85 g0BLifl, iMnodel system
20 for in vive spontaneous metastasis (29). Animals were

treated twice a week with different doses of AntiMET-R

or the contrel antikody, administered either

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

or 1into the tumour (2 Wg/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, bone marrow,

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

rule out potential toxic effects. Macroscopic analysis
--showed - that -AntiMET-R -treatment --resulted --in-- growth -

inhibition of the primary tumour mass (Figure 4A-E and

35 K). Immunohistochemical staining with  antibodies



35 0.5 % agar and the col onies obtained after 15 days of 42 culture
were scored. Transduced cells were inhibited in their ability of
anchor age- i ndependent growth as they get rise to a reduced nunber of
colonies, smaller in size conpared to the colonies generated with
wild type 5 cells (Fig. 13A). To test 3el | invasiveness, the
inventors analyzed the ability of cells to invade a reconsti t ut ed
basenent nenbranes. As shown in Fig. 13B transduced cells showed a
reduction of their invasive properties. The inventors tested al so the
tunorigenesis 10 in vivo of the cells transduced with lentivira
vect or encoding the Anti MET-R injecting them sub-cute into the flank
of athym c nudersdsgisbad atﬁ@O\ﬂ@rd)ﬂnEI—Qhosb&oeyBﬂﬂEdD fdardi cat emcHEhat

transduced cells re ' d imsEhelfeln i MQrﬁé&*‘)Eé&%ﬁ%hS of
properties as turmr antenc and tum)r ro pﬁ\gﬁre i rMn bi terd in
conparison to WF‘F%FFW’ﬁe cé‘lcltéV tion rected "’

intra-tunor admigstscapiorpnadsiems ¢he dlunﬁeé?@frm@ﬁc@%i‘f%deﬂnﬂﬁ\?ET R
inhibits tumpr BO:wriemirA. tumor inj&etitavenfiosp@derproalimifisthetion

Anti MET-R gene gfa@;iftqm?‘f | C&@éen{&e 'tﬂgenwge%raggénlosftr@tlggant

| entiviral vector particles carry % , g%ntlbod
directly into pPeforEast dftor ob]tu§ néd by”‘25t ub Fhj 8E¥T6h of
HOT- 116 cel | s i tfpouree4E] ak of nude mice. Tunors treated with vectors
encodi ng the Anti MEEiRcshesved «wir@wera@y aibohinr ah#£: i HGFCARpar psoent o

tumors treatgd w, {Bg%%!{:r%ct\é%craﬂ& {9 He%ﬁ)mg%Qa@i@H@' @orﬂt?nbéf@d MET- R

bi nding site on t "ect odonm E |ttoge (iog

Anti-MET-R -i nhRindBreti Sﬁﬁé?qe&ﬁséi’(pe F‘:'r‘reﬁfls TWere PErtor rre 919?19 ng
di fferent extravestilagaratformai neonf ArheMEpat ‘éé%’fé‘eﬁ'é Gow haEset or
Receptor (al so koewws aheMahvestadoraung #A3sidriigicdny) (reductiodegy Met

(am noaci ds 1-93g) : nldpelS o? sobublee (tqﬁgme@@ntfe%ptaeddﬁ 1faggé§smndi ng
to the enti r? e)s(ggea)celal 'a regle%p %rancl:’h 'YF}_g& reungatﬁq\l) ef%ee the
inventors thus conclude that the observed anti-tumor
and anti-metastatic effect of the treatment was due to
the combined action of the antibody on tumor and on
sprouting vessels of the micreoenvironment.
20
Example 4. AntiMET-R induces HGFR down-regulatiocn

To study the mechanism through which AntiMET-R is
able to interfere with HGFR activation, the inventoxs
treated with either AntiMET-R or VSV-G, HGFR

25 overespressing cells; this instance resembles what is
frequently cbserved in many naturally occurring tumors.
As shown in Figure 5A, the inventors cbserved that the
total amount of HGFR decreased, 1in a time-dependent
manner, upocn AntiMET-R but not VSV-G treatment. This

30 suggests that the anti-Met antibody specifically
induced receptor down-regulation. It is interesting to
underline that in these cells, over-expressing HGFR,
- HGF,- the ligand, was -unable--to induce -receptor--down- . - -
regulation (Figure 6, lower panel).

35 The inventors then verified whether the AntiMET-R



5 transmenbrane domain (Mchieli et al. 2004); SEVA PSI

(am noacids 1-562): it is a truncated formof Decoy Met containing
the SEMA donain (am noacids 1-515) (Stanps et al, 2004; Gherardi et
al . 2004) and the PSI region (anm noacids 516-562) (Kozlov 10et al.
2004) . PSI | PT (am noaci ds 1-24;35516-932): it is a truncated
form of Decoy Met containing the endogenous | eader sequence

(am noacids 1-24) fused to the PSI region (am noacids 516-562) and
the four |IPT domains 15 (am noacids 563-932) (Bork et al, 1999;
Gherardi et al., 2004). A polihistidine tag and Myc-epitope tag
were added at the C-term nus of each nolecule. Decoy Met sequence was
derived from thg,seauenesu120 rencpdedemiddd t BEwEaRGuBaN6ACEESSION

Nunber X54559 (G ordano et al., 1991);. this seq e £or onds to
t he naj or trans%?#%ﬁ ?ﬁpﬁﬁﬁgnﬁhﬁgﬁmﬁétJﬁgﬁ%stﬁgtHgﬁgb es %&%Q}ggﬁne
ki nase protein £Ha#tre $BcorPEbtPaNpPr 08EEI el diESPs bkt dAtHHET He

menbrane. 25Q heffipdper by raxfwerréqultahed g&fiRence encoded with the Gene
Bank Accession Numbeh: 02858 RAK @Mudkion LOBRLLR tibsaunber ing
corresponds to an alternative ice r.tr c n in

an i nsgrti on of “34h meln‘%?%%esifﬁ%ﬁi T om-nuc %%tblydeﬁggG%éta%s%gbIg{oe{]i dg
30 2318. This tF%ﬁﬁgiﬁpﬁ%m%ﬁﬁﬁﬁdesa%F%%fﬁésin%PQﬁeﬁaset?ﬁ?N:eﬁﬁtf?ﬁﬂyi s
not correctly processed aadudssi nbt booattedfi HGFReermrEssatea{ ROt | guez
et al., 1991). AecordifdeO JihS FeguNCy, HikBeexthacehbnl atséEgi on

of Met corresponds to i ngagj d -950 ang. t. t b LPT 35, d in

(1 PT3) contgﬁns{dﬁﬂfﬁsgg}i%ﬁ&%?%féegﬁiﬁéa%¥%2?r g%&ﬂﬁ:EI’Tg%lgﬂ%
sunmari zes the PYE t PBFRY of “#he “BFFHE el SGondl nE o MEE L Hec Wi ng to
t he sequences X5d4&B9 .and J02958. 5Table 1. MET ectodomai ns Gene Bank
X54559 (aa-aa)

Example 5. Molecular Mechanism of AntiMET-R-induced

15 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 internalisation, wubiquitinylation,

20 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 lysosome or the

25 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-

30 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,

35 barely detectable in basal condition, was heavily



Gene Bank 302958 (aa-aa) Decoy Mat 1-932 1-950 SEMA PSI 1-562 1-562
PSI 1-24;516-932 1-24;516-950 | PT 1 563-656 563-656 | PT 2 657-741
657-741 | PT 3 742-838

36

accumulated in cells upon antibody treatment (Figure

6A, Jlcwer panel). This fragment was detectable on

Western blots only with &an anti-intracellular HGFR

antibody and consisted in the cytoplasmic domain of the

5 receptor. Moreover, as expected for molecules committed

to proteasomal degradation, the 60 Kd fragment was
tagged with ubiquitin meieties (Figure 6B).

As the extracellular domain (Ectodomain} of the

receptor was nact detectable 1in cell lysates upon

10 AntiMET-R treatment, the inventors verified whether it

was released outside the cells upon cleavage, a

phenomenon known as “shedding” (31}. To test this

hypothesis the inventors locked for the presence of the

HGFR ectodeomain in c¢ell culture medium. Cells were

15 metabolically labelled with radicactive *’$-Cystein and

Fg-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 extracelliular domain. As shown in

20 Figure 7A, from culture media cf 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 of-chains); when the gel was run under

25 reducing condition, the complex was resolved in the two

bands of 80Kd (B-chain) and 45Kd (G-chain). While HGF

stimulatien did not enhance this process, receptor

shedding was dramatically increased upon antibody

binding. According to previous data (15), & slight

30  amount of HGFR ectodomain, is known to be
constitutively released in the extra-cellular
envircnment. Tt 1s interesting to underline that

-antibody-induced -ectodomain -shedding  -was -observed also
in cells expressing normel levels of HGFR, such as
35 endothelial cells (Fig. 7B).



742-856 | PT 4 839-932 857-950
nol ecul es were subcloned into the pRRL. sin. PPT. CW. Wre | entiviral

The cDNAs for the engineered

vector (Follenzi et al., 2000); reconbinant lentiviral 10 particles
were produced in |arge scale and used_to transduce human tunor cell
lines (Mchieli et al., 2004). @dndi ti oned media of MDA- Mb- 435

cells transduced with myc-tagged Decoy Met, SEMA PSI and PSI |PT were

15 i mmunoprecipitated with the Anti MET-R anti body and detected by

Western bl ot us

for protein expression (fig. 18, left panel), wherein the control

ing a biotinylated anti-myc antibody (Fig. 18, right
panel ). Equal anounts of conditioned nedia were | oaded as a control

20

is a conditioned mediyumodadvbh- MB35 eeths ircanssieed anotfic amfenpty

|l entiviral vect
Anti MET-R is ab
SEMAPSI . Ther ef

dormai ns (Bork e
30 containing t
fused to I PT 1
| PT 3 (am noaci

10

u%% sheyn in tﬁ}% ri.gbt panek.ef Fhg6ed8, that

e, ate Met an PSI - IPTbt not
e, Odﬁ" li“‘ﬁééc}t?ﬁﬁg SD&gb tshe PeY dse reglq:on To
map nore in det &Figurke7€p t%pén?@@@gﬁh?é‘i}nﬁyl?ﬁé antipoly IAAETIET- R
i Munopr eci pft ah¢rxn @epaihdenihe weventpeksf stimd ausé nthsicgle ¥ HRE

f.] hél samé99a%boun5aco& | PlvieS anddimpeat ed f ogdnef B3l -1PT

e_endogenous | eader se uei;e amfn ehm ds tgégm%lﬁ;l)or

TLHiSTERE de™8%3- 658251 am noaci ds
a%raﬁztssee)d on tpT Wdéa%%&éF%E% giggh not VSV-

¢ - treated cells, showing that the observed antibody-
induced shedding was specific and time-dependent
(Figure 7D}.

Example 6. Antibodyv-induced HGFR shedding takes place

15

20

25

30

at the cell surface

To test 1f endocytosis 1is required Zfor HGEFR
shedding the inventors utilized a c¢ell line stably
transfected with & mutant form of Dynamin (Dyn K443},
which is known to impair clathrin-dependent endocytosis
and whose expression is wunder the control of a
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 consequence of the expression of
mutant Dynamin. As shown in Figure 7D, antibody-induced
shedding was not impaired in cells where clathrin-
dependent endocytosis was inhibited.

The proteases more commonly involved in the
shedding of membrane proteins Dbelong to the d-
secretases of the ADAM family. In an attempt to
identify the enzyme responsible for HGFR shedding, the
Zn-chelating agent 1,10-phenantroline, an inhibitecr of
the ADAMs and of Zn-dependent proteases, was added to

- -the- ~cells -prior --to --antibedy --treatment. -In-- this -

35

condition, receptor shedding was unaffected ({(data not
shown), showing that the proteolytic cleavage of HGER



A polihistidine tag and Fl ag-epitope tag were 5 added to the

C-term nus of each nolecule. The cDNAs for the engi neered nol ecul es
were subcloned into the sanme lentiviral vector as previously reported
and reconbinant lentiviral particles re used to transduce human
tumor cell lines. 10All these reconbi ndnt proteins are sol uble
factors, but IPT 2 is not secreted into the conditioned nedi um of the
transduced cells. For this reason the i mmunoprecipitation experinents
were perforned on cell lysates. 15Cell |ysates of NMDA-MB-435 cells
transduced with flag-tagged single I PTs were i mmunoprecipitated with
the Anti MET-R anti body and detected by Western bl ot using an
anti-flag anti beshodohbgn iO nokehtdparel by @tddckatasommnt syof el |

| ysates were i nmupoptech Pid-atedsL0 with an anti-flag antibody and
detected by Wester nsbl ot uzi nﬁs t Ee sarrghant' -{,ﬁag ant i b.o@{bn a
control for protein“&RpFedsi off (FPY™ 1872F i éﬁ panel JST PP Ad shown
in the | eft pan®9ulAfes VEYeTeS s HBICAVED | RRrunobiteci Picttaied PTERe  but
none of the ot hetvdriivese 2d Pledormiinsa pAntedd-oR ke ogrigaést &m

epi tope contai ngeddy theikPhe4 dapBidiat M5I extracslihulsakqakegl.on.
Exanmpl e 14: Ant -R regogni ze

% ! T led tge leéRal q ni  Tactors _in this
i ntact cel | sbot hbyEAESanat{si §01° 30 iNHPIRGT 1 10r esEénCE® anal ysi's’
GTL- 16 cells, aP¥fAPes gt r Felschr eithorraneel IChRiRe, i nREPECI98c ubbted
with the Anti MEpRtanthboditd Predi | eadter Glahtl®dyvanadysed bycHd ow
cytonetry reyealeddoainthed@ntlMeR wes able)t ousarciaf beadl Yosst ain
cells 35 expressi,ng thrﬁ].HClagoRfs I Ega tortige mean %ftifl yor escence. | 46
intensity in ceft's | abe 81 t AP THE 4Rt I\/B?Eﬁ ant i béd%/ Wast I ner eased
respect to ctrlthel ixveaEprgs 260 paffeivday. teTLine lwerrst wef eo B0
i ncubat ed, aft ekndurxatyidonlaswmist hstibte antlidbkirdcantachdty drotpesénr ne an
i mrunof | uoresceserine and cystein proteases (data not  shown}.
15 Moreover, the inventcors also proved that shedding of
the ectodomain is independent from activation of PKCa,
since inhibition of this enzyme with high dose (1uM)
and prolonged treatment (24 hours) with the phorbol
ester TPA, did not decrease ectodomain 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 reguired for

antibody-induced shedding.

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

- activation - and- prometes -endocytoesis,  ubiquitinylation- - -
and receptor degradation. In order to verify whether

35 receptor activation and signal transduction are



5 analysis. The staining revealed a specific labelling on the cel
surfaces corresponding to the Met receptor (Fig. 20, panels B, QO).
Naturally, while the principle of the invention 10 renmains the sane,
the details of construction and the egBodinents may widely vary with
respect to what has been described and”illustrated purely by way of
exanple, without departing fromthe scope of the present invention as
defined in the appended clains. 15 47 BIBLI OGRAPHY 1. Hudson, P. J.
(1999) Curr. Opin. Inmunol. 11, 548-557. 52. Hudson, P. J. & Souri au,

C. (2003) Nat. Med. 9, 129-134. 3. Gschwind, A, Fischer, 0. M
& Ulrich, A (2004) Nat. Rev. Cancer 4, 361-370. 4. Cragg, M

S., French, R Ragiredendice, bhtibodl0(4892) Cuiotin- ﬁﬁﬂuiatiamlnwﬂd 11,

541- 547, BocdiahGar acndl . Ko @ro%pteaserag Hi1Pey & |

Novot ny, W (200 N? ' lﬁf % . ,
S., Schmitz, K ApEiME eFfF@y Oﬂn %%gu ?tf?fﬁ?us R8T $pe

Ferguson, K. hﬂlggﬁnygys expressed in C0S-7 cells either wild type
5 HGFR or the following mutants: 1) 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”, enccding a HGFR lacking the tyrosines
Y1349, Y1356 docking the signal transducers, iii) MET-
10 GFP, a dominant negative mutant where the seguence
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
15 analysed by Western blot. Unexpectedly, AntiMET-R was
abple 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,
20 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.
25

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
30 effectively function as a dominant negative Y“decoy”
molecule (33), the inventors tested the abkility of the
shed ectodomain in inhibiting HGFR signalling. Cells

-~ pretreated- for--72hrs with -AngiMET-R- -or - V8V-G -were - - - -

stimulated for different times with HGF either in the
35 presence (Figure 9, lanes 4-6) or in the absence (lanes
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40, e97. 11. D Renzo, M F., divero, M, Gaconmni, A,

Porte, H, Chastre, E., Mrossay, L., Nordlinger, B., Brett!, S.,
Bottardi, S., Gordano, S. et al. (1995) 30 din. Cancer Res. 1,
147- 154. 749, €0r $IGFRS.ectGomEghi 0in Pthdl c&l Gy daswiunS (2005)

Trends_hbl- Nbdshéﬁh, 284- 284 presence13ofcxmﬁﬁﬁi RetbdoMin&  HGF-
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R (2002) Oyt okFies GUWOREFittide Rege 4t fhegghed fragment, like
5 the decoy (33), acts both as a competitor for HGF
binding and as a dominant negative molecule interfering

with HGFR activation.

Example 9. The agonist AntiMET-R antibody D0-24 does
10 not induce ectodomain shedding.

The agonist ability of this antibody i1s not
sufficient - per se - to Jjustify its therapeutic
activity. In fact, a different antiMET-R monoclonal
antibody (DO-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 chain sequences into a bi-directional lentiviral
vector (51) (Fig. 10A, 15 and 16). This lentiviral
vector allows the coordinated expression of two
separate c¢DNAs thanks to the presence of a synthetic

25 promoter (ACCTGGGTT, SEQ ID No.:4) obtained Jjoining 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 twc ¢DNAs

30 enceding the AntiMET-R, one upstream in antisense
orientation (the light chain) and the other downstream
in sense orientation (the heavy chain}, is possible to

--generate --coordinately  two --independent - mRNAs. . The .
inventors produced vector particles with transient

35 transfection of 2937 c¢ells as described. Then, to
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The production of the antibody was variable, in the

range 0.2-6 pg/ml, depending on the cell line analysed.
The recombinant AntiMET-R specificity was contrelled by
immunoprecipitation assay (Fig. 11ay}, while the
15 &affinity of binding was assessed by ELISA assay (Fig.
11BY. 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, as 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 HCT-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 vive 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
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flank of athymic nude mice. Data shown in Fig. 13 C and
D indicated that transduced c¢ells were impaired in
thelir in vivo 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 wvector encoding AntiMET-R inhibits tumor
20 growth.
P¢ have formal proofi of the AntiMET-R gene

transfer efficacy, the inventors administrated
lentiviral vector particles carrying cDNAs encoding the
antibody directly into preformed tumors obtained by
25  sub-cute injection of HCT-116 cells into the flak of
nude mice. Tumors treated with wvectors encoding the
ANtiMET-R showed slower growth rate in comparison to

tumors treated with control vector (Fig. 14).

30 Example 13: AntiMET-R hinding 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 (also known as Met ectodomain)



40. Gnerardi E, Love CA, Esnouf RN, Jones BY, (2004) Curr. Opin.

Struct. Biol., 14: 669-678. 41. Kozlov G Perreault A, Schrag
JD, Park M Cygler M Cehring K, Ekiel |, (2004) Bi ochem Bi ophys 5Res
Comun. ; 321(1):234-40. 42. Bork P, Doerks T, Springer TA, Snel

B, (1999) Trends Bi ochem Sci.: 24(7): ZB1-3. 43. G ordano S,

Ponzetto C, Conpbglio PM (1991) J. Biol. Chem; 266:19558- 19564,
1044. Park M Dean M Kaul K, Braun NJ, Gonda MA, Vande Wude G
(1987) PNAS; 84:6379-6383. 45. Rodrigues GA, Nauj okas MA, Prak
M (1991) Mol. Cell Biol.; 11:2962-2970. 46. Follenzi A,
Al'lies LE, Bakovic S, Geuna M 15Nal dini L, (2000) Nat. Genet.;
25:217-222. (Fit7175chaeffer WI1., and Friend K (1976) Cancer

lett. ; 1. 259-262. gecoy Meé8 amieiRAHPLas; - et ar di lE, aSebhgss LA,
WodJM Sasi sekhar an R, Fan 200#&?5 Arter], osclg Eorrb V@sc 20

Biol . 23:69-75 recomblﬂéntvw%‘é‘%? esgsndiad TE° Be?cgal n EP"Yeh N,
Cohen JG Van \WetraCelOnksr Zeg2005)f Galﬁ@érMﬂéstrunest Ppigpe the
50. Zhang YW Sura\ﬁsm\éabﬁafé dBMam/a(mﬂehMudetGFl 2502003) Proc Natl

Acad SCI U S A 100 &amlnoacﬁs 1A@%Q’j0|lat MS \éert@:%hl:a’&\é%
Biffi A \/gnaE Nal %nl ( ture Blotech :‘% 08- 116 51
ant i

C ai ns 1. 126 of ??yantb?eﬁmtco%ﬁbcjl "Snal " ,

fragment cont ai rﬁ@mvgiqaﬁed@d“@éé bitracRget edi- oR0 BT SReBMEGL %tal

nonocl onal anti bowy) andl amel B} acgemetipahdaridngbnecied oxohlwwani zed
anti body conpai ping thgegpi tope binding region of an anti-Met

monocl onal antibody for_ th duction of for the
treatment of tumor andior ﬁ%fag WIGECHH at L{m ][c ?#erl% *rom

tunor, wherein saitFadsti Beay ¢5 Pacsduded B?“tt%@lﬁ?bﬁﬂ‘?jo?fﬁm@éf‘?u? i ne
| CLC PD 05006. ieader?. séﬂﬁ&na@cocrad\mgacthcllaizm) 1,fuchdr act ethiezedSi n

that said antibog loéaté&ufneéa{@tsl%ﬂ%@f Sai digenedi:calrhy cepgineer ed
antlbOdy arqSIn(gmang%Q s %6§0$§¥3 (é%r%t%kn al, 1999; Gherardi et
al., 2004}.
A peclihistidine tag and Myc-epitope tag were added
at the C-terminus of each molecule.
Decoy Met sequence was derived from the sequence

20 encoded with the Gene Bank Accession Number X54559
(Giordano et al., 1991); this sequence corresponds to
the major transcript of the human Met gene that encodes
a tyrcsine kinase protein that is correctly 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 alternatively
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 &l., 19%1). According to

- this- - sequence, - -the—--extracelliular- region --of - Met T
corresponds to aminoacids 1-950 and the third IPT

35 domain (IPT3) contains an insertion of 18 aminoacids.



3. Use according to claim1, characterized in that said anti body
and/ or said genetically engineered antibody are produced by a nethod
sel ected fromthe group consisting of DNA reconbi nant techni que,
solid phase synthesis, liquid phase s§pthe3|s 4. Use according
to claim1, characterized in that sai ‘%ragnent is selected fromthe
group consi sting of Fab, F(ab')2, Fab', Fv, scFv, and a peptide
contai ning the epitope binding region. 5. Use according to
claim1l1, characterized in that said fragment is produced by a nethod
selected fromthe group consisting of proteolytic cleavage of said
anti body, DNA reconbi nant techni que, solid phase synthesis, liquid
phase synthesis. Tabbe Usmwaecbdr«d nget poed @ions 1ot clier aditferr@ed i n
that said nmedi cammitsi $raditiNisteF G DY-ol RhECLLORRIesPY sk 4ISLQN.

7. Use accordlng iﬂsclaln11 characterized in that said tunor is

sel ected from cBlorect al tunmor, and |iver tunor. 8. Use of a
nucl eoti de sequence encodi ng |) an 52 anti-Met nonocl onal anti body,
ii) a fragmeft contaehiagd .t he epitope binding reglon of an anti - Met
nonocl onal anti body m@nmthﬁna gené dudk| or humani zed

anti body cont ai ni nghggRitope Wﬁaﬁ%ﬁ% i ot nti- Met

nonocl onal anti body[¥m& s§he pr odiuct iigmz of _a neaiseanen] for the

ler 2 4 6- i
treatnment of tumor @B/ or netastaséd Sl Ao ering from

tunor, wherein sai dfgstz—=Mt—ot T = oduced by the
hybri doma cel |l |ine[¥EEC PD 05006, 7iz-s3s_ 9] Us@z-agCor ¢ling to claim 8§,
characterized in thatthe nucleotidd®d&guence ¢oArises at least: i)

SEQID NO :1 and SEQ ID NO :2, ii) a nucleotide sequence
corresponding to SE@htD &das 1rand SEQ lbBgNered, MBBIRIIBSONGeY NOI e

conservative su toH%EO” re.pL e% RF %Plplrl%b,‘\ﬁ@gﬁé %Qt %

CDR- H1) . %Ql% CHp B ébrﬁlDNo
:(11 (CD??—Ll) SERS 1B N@Ollﬁf%l( )GIBRaEZ) G seE59 Néfmt FNEEPRA13) .
10. Use of a0 veetricdeapriesengratudaasin almas eotdlee mwquUertcle to

encoding i) an afddsdiet mMeRes! anabr arklPodyned | JmacHiagned al.,
cont ai ni ng at % one epi tope bi ndi ng regl on of an anti-Met
nonocl onal anti ody, iii) a enetlcall i neered or humani zed
anti body contai ning Pﬁ‘élte]rﬂ“FSp Bi‘?\d‘i’fngmf’% g:‘%f &t Santianferced
nonocl onal ant i body, nywshéreded tbrccantdet MebENforiSdl andl FPaRt KBbdyetss
produced by i$ heidmyhobdessoiaakbdl ivien GKe PRnOb@A6R f ot iRy and

preparation of & (IRALGANEedQlal Beod N RALEENt, ;s bYMRLe AU OLmye
netastases in a su ect su erlng
antibody Fig. 18, rlght 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 cf MDA-MB-435 cells transduced
with an empty lentiviral vector. 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 performed using single IPT domains (Bork et al.,

15889). Each IPT is a truncated form of PSI-IPT

30 containing the endogenous leader sequence (aminoacids



11. Use according to claim10, characterized in that said vector
conprises a nucleotide sequence selected from i) SEQID NO :1 and
SEQID NO. :2, ii) a nucleotide sequence corresponding to SEQ ID 53
NO. :1 and SEQ ID No. :2, wherein one %r nore conservative
substitutions are present, or iii) SEd ID No. :8 (CDR-H1), SEQID

NO :9 (CDR-H2), SEQ ID No. :10 (CDR-H3), SEQ ID No. :11 (CDR-L1), SEQ

ID NO.:12 (CDR-L2) and SEQ ID NO. :13 (CDR-L3). 12. Use
according to claim 10, characterized in that said vector is in the
formof a particle. 13. Product containing i) an anti-Met
nmonocl onal antibody, ii) a fragnment containing the epitope binding

region and/ or il1+94)a fenret iwal IRT engiaeeredidy HedrediczecbrambThady

containing the epii{QRe: i NYNG 4L pILONIOf ANARhbadRls MANOEIONAr
anti body and at #,Teafltd one kl.ggsgﬁ_ryg?fn tor as a conbi ned preparation
, se

. m acl . -
for sinultaneou Fat e orsequential use in the 15.

Product according té cP®iimieBidiciear 83 ePP¢ed 89T P HPFbOdY afitior
sai d geneti cal | ydenrgitneeied -anthiracdy clrea g eduesd ehyTize melhodfor

sel ected from thg, OLQURE0H81 §31ic00188 | wdMA sheeosicnant ot eslink gue,
solid phase syn&hets.lvsrgi l'iquid phase 5%”%96051153' re ort%?. Product
according to cl a?nmllé, Characteri zedsinl tRat°sard fragnent is

sel ected from t RREGPEDPIEOIRETSY i TR) SR FHb SSFraE? )uzs,edF‘g‘f)”c,raW?u‘"seon,
pepti de cont ai nhaigprattumeasielanl épist.ope bi ndi ng regi on. 17.
Product accggding taigl aitheds, cbadmdeheri zegdrddrihbat asai dsbiagnent is
produced by a method selectied brom e groupconst $hLNG.ef; cionea
prot eol ytic cl eavage "of ~5ai antlsboﬁy, reconbi nant “t echni que,
sol i d phase synPeisits o FiquiPSRASY s§htifesiF§r thas reason the

immunoprecipitation experiments were performed on cell
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 antibcdy (Fig. 18, left panel);
similar amounts of cell lysates were immunoprecipitated

20 with an anti-flag antibody and detected by Western blot
using the same anti-flag antibody, as a control 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 epiltope 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  dimmunofluorescence analysis.

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

were incubated with the AntiMET-R antibody. Profile of
~-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



18. Product according to claim 13, characterized in that said at

| east one kinase inhibitor is selected fromthe group consisting of
K252A st aurosporin anal ogue; (32)-5-[(2, 6-di chl orobenzyl) sulfonyl]- 3-
[(2,5-dimethyl-4-{[(2R)-2-(pyrrolidin-lylmethyl)pyrrolidin-I-yl]carbo
nyl}-1H pyrrOl -2- yl)nethylene] -1, 3-di hydro- 2Hi ndol- 2- one;
[(32)-N-(2- chlorophenyl)-3-({3,5-dinmethyl-4-[(4-nethyl pi perazin-1-
yl) car bonyl ] - 1H pyrrol - 2-yl | net hyl ene) - N- net hyl - 2-

oxoi ndol i ne-5-sul fonam de);[(3z)-5-(2, 3-di hydro-1 H

i ndol -1 -yl sul fonyl)-3-({3,5-di met hyl -4-[ (4-

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

y|h|) met hK' eneg - 1; Seddishydr on %élﬂﬁdmbﬁi@ﬂ&ﬁ;tﬂq( 39 -dN<(Bet-R antibody

chl or opheny1l) - 3- TN | -4-(3- bRz drps ]

yl propyl)-1H py?%%ﬁ-ng-rg% ne[}%g?%%%%-onl\l-gﬁplt %leiﬂsé (Fig. ,20' ?anel é)

oxoi ndol i ne- 5- st ¥orfaftdey . vere als 9?“%%88% t HEEDr B8 i 13,
characteri zed i ph¢ hattiditdR prodiocyi soadaf Himeerad IBpuirellEetE®®e or by
i nfusi on. SEQUENOE dikSTHING s€31RendInievesinid a siegliiriSzughbeldiindosd no
5<180> Anti - Met tﬂ&ng&ipn%r% bady, - {S AN § 024V eLLEONS Lhes.eOf

for the treatnent, of tunors and correspondi hg products <130>

3W8034- CP (Fig. 20, panels B,C).

Naturally, while the principle of the invention
10 remains the same, the details of construction and the
embodiments may widely wvary with respect to what has
been described and illustrated purely by way of
example, without departing from the scope o¢f the
present invention as defined in the appended claims.
15



<150> EP06101345.5 10<151> 2006-02-06 <160> 13 15<170> Patentln
version 3.3 <210> 1 <211> 1386 <212> DNA <213> artificial 20 <220>
<223> Anti MET-R heavy chain <400> 1 25at gggat gga gct at at cat
cctatttttg gtagcaacag ctacagatgg ccactocsag60 gtccaacngc agcagcctgg
gacngaact g gtgaagcct gggcttcagt gaagetﬁ%ochO 30t goaaggott ctggetacac
cttcaccagt tactggatac actgggtgaa gcagaggcct 180 ggacaaggcc ttgagt ggat
t ggagagatt aatectagca goggtegtac taactacaac240 gagaaat zca agaacaaggt
cacagtgact gtagacaaat ottccaccac agcctacat g3C0 35caact cagca
acctgacatc tgaggactct gaggtctatt actgtgcaag taggggctac360 tyggyccaag
ycacuaclLelL cauaglLetcc Lcayccaaaa saacagcouu atugglLotat 420
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<220> <223> Anti-MET-A Heavy chain with a tag sequence to the 3
45<400> 3 atgggatgga gctatatcat cctotttttg gtagcaacag ctacagatgg
ccact ccoag60 gtccaacngc agcagcctgg gacngaactg gt gaagcctg gggcttcagt
gaagct gt cc120 50t gcaaggctt ctggctacac gitcaccagt tactggatac

act gggt gaa gcagaggcct 180 ggacaaggcc ttQgagtggat tggagagatt aatcctagca
gcggtcgt ac taactacaac240 55gagaaat nta agaacaaggt cacagtgact

gt agacaaat ottocaccac agcctacat g300 caactcagca, acctgacatc tgaggactct
gcggtctatt actgtgcaag taggggctac360 tggggccaag gcaccactct cacagtetcc
t cagccaaaa caacageocc atoggtotat420 60ccactggccc ctgtgtgtgg
aaamacaact ggctectcgg tgactotagg atgoctggt 0480 aagggttatt tocctgagcc
agt gaccttg acctggaacdt.otpgatotict Egt teegt gyt S4nHG5Yt Ftacdests EY,

toccagctgt cctgeasiat caaeclgliacasaeicagiag, cifaglsaasif00 glaaccluga
gcacul ggcc camxeaglgﬁi Q&g&%phgqgﬂ%% %ﬂgggcgcgg%pg?aaggggg’agcaccaagg
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960
cac aaacccatag agaggattac aacagtactc tccgggtggt cagtgccotc
ggggfggggc accaggactgggatgagtggc aaggagttca aat gcaaggt faacaacaaalozo
10gacct cccag cgcccat cga gagaaccat c tcaaaaccca aagggtcag {a agasacaga!
aagagct ocal080 caggtatatg tcttgcctcc accagaagaa gagatgaf a agt caggt
cactctgaccll40 tgcatggzca cagacttcat ¢ krpaagac atttacgtgg agtgg

: t cct ggact
aaal200 Chxpmsgage: aa act acaagaa caczgaacca g
ﬁ?gggggttc ttacttcat gl260 tacagcaagc tgagagtgga aaagaagaac tgggtggaaa

t caccac
ta ctcctgttcal320 20gtggtccacg agggtotgca caa
gggggsggga getto?ccog gact ccgggt 13E0 aaagct agct ctgactacaa ggacgacgat

t
t gazgat 1440 aagagcagc atcaocacca tcargacca
tg 33‘1‘233933 2t2t18§azaglg'l >ggggz 2 SRR« 2ed> mepe s fargilakn80boc®202: 223>

synt hetic pronn?efrgmﬁ$§tF@@Wﬁ<4®9>tme35a¢op@gghkﬁn§2ggiuxﬁof an

anti-Met monoclonal antibody and/or iii) a genetically
engineered or humanized antibody containing the epitope
binding region of an anti-Met monoclonal antibedy for
the production of 23 medicament for the treatment of
tumor and/or metastases in a patient suffering from
tumor, wherein said antibody 1is produced by the
hybridoma cell line ICLC PD 05006.

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

3. Use according to claim 1, characterized in that
said antibody and/or said genetically engineered
antibody are produced by a method selected fraom the
group consisting of DNA recombinant technique, solid
phase synthesis, liquid phase synthesis,

4. Use according to claim 1, characterized in that
said fragment is selected from the group consisting of
Fab, F(ab’);, Fab’, Fv, scFv, and a bpeptide containing
the epitope binding region.

5. Use according to claim 1, characterized in that
said fragment is produced by a method selected from the
group consisting of pProteolytic cleavage of said
antibody, DNA  recombinant technique, solid phase
synthesis, liguid phase synthesis.

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

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

8. US?._anﬁ;_RHClQQtidﬁ._Sequencem.encodingij._an_m__“m__



<211> 13 40<212> DNA <213> artificial <220> 45<223> synthetic
pronoter - downstream <400> 5 attggttggt tggl3 50<210> 6 <211> 461
<212> ?RT <213> artificial 55. <223>heavy chain <400> 6 60Met Gy Trp
Ser Tyr Ile Ile Leo Phe Leu Val Ala Thr_Ala Thr Asp 51015 Ay Hi s Ser
Gn Val Adn Leu Gn dn Pro Gy Thr Gt Leu Val Lys 202530 65

anti-Met monoclonal antibody, ii) a fragment containing
the epitope binding region of an anti-Met monoclonal
antibody, or iii) a genetically engineered or humanized
antibody containing the epitope binding region of an
anti-Met monocloral antibody for the producticn of a
medicament for the treatment of tumor and/or metastases
in a patient suffering from tumor, wherein said anti-
Met monoclonal antibody is produced by the hybridoma
cell lire 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.:2,

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

iii) SEQ ID NO.:8 (CDR-H1), SEQ ID NO.:9 (CDR-HZ2),
SEQ ID NO.:10 ({(CDR-H3), SEQ ID NO.:i1 (CDR-
L1l), SEQ ID NO.:12 (CDR-LZ) and SEQ ID NOC.:13
(CDR-L3) .

10, Use of a vector comprising at least a
nucleotide sequence encoding i) an anti-Met monoclonal
antibody, 1i} a fragment containing at least one
epitope binding region of an anti-Met monoclonal
antibody, or iii} a genetically engineered or humanized
antibody containing the epitope binding regicn of an
anti-Met monoclonal antibody, wherein the anti-Met
monoclonal antibody is produced by the hybridoma cell
line ICLC PD 05006, for the preparation 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
selected from:

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

ii} émﬁﬁEiéBEidéuéédﬁéhcé_ébfkééﬁbﬁdiﬁé-éo"SEQ iD



Ala Ser Val Lys Lou Ser Cys Lys Ala Ser Ay Tyr Thr Phe
g)rSZOA?Sy Thr Ser }I/'yr Trp Ile Hs Trp Val Lys dn Arg Pro Ay _IC_EIhn
Gy Leu 70SC5560 Gu Trp lle Ay Gn lle ken Pro Sex Ser Ay I\/gI A;
Asn Tyr Asn 65707580 5G n Lys Phe Lys %n Lys Val Thr Val Th[1 Vg p
Lys Ser Ser Thr 659095 Thr Al a Tyr n Len Ser ken Len Thr Ter
G n Asp Ser Ala Val 100105110 10Tyr Tyr Cys Ala Ser Mp Gy EerhrpAl N
fly Gn fly Thr Thr Len Thr 115120125 Val Ser Ser Ala Lys T rh 'rl'h
Pro Ser Val Tyr Pro Leu Ala Pro 15130135140 Val Cys Sly ken Thr r
Gy Ser Ser Val Thr Len Gy Cys Len Val 145150155 .160 Lys Gy 0 175
Tyr.Phe Pro Gn Pro Val N‘Bh[ Leu Thr Trs) ken Ser Ay Ser 20165170.

and SED .12, wherein one or more
conservative substitutions are present, or

iii} SEQ ID NO.:8 (CDR~H1), SEQ ID NO.:9 (CDR-H2),

SEQ ID NO.:10 (CDR-H3), SEQ ID NO.:11 (CDR~
L1), SEQ ID NG.:12 {CDOR-1L2) and SEQ ID NO.:13
(CDR-L3) ,

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

13. Product containing i) an anti-Met monoclonal
antibody, ii) a fragment containing the epitope binding
region and/or iii) 4 genetically engineered or
humanized antibody containing the epitope binding
region of an anti-Met moncclonal antibody and at least
one kinase inhibitor as a combined preparation for
simultaneous, separate or sequential wuse in the
treatment of tumors and/or metastases, wherein said
anti-Met monoclonal antibody is produced by the
hybridoma cell line ICLC PD 05006.

14, Product according to claim 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 claim 13, charzacterized
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 or liquid phase synthesis.

16. Product according to claim 13, characterized
in that said fragment 1is selected £from the group
consisting of Fab, Flab'),, Fab’, Fv, scFv, peptide
containing at least an epitope binding region.

17. Preduct according to claim 13, characterized
irn that said fragment is produced by a method selected
from the group consisting of proteolytic. cleavage. of-. .. .. ..
ééia“éhtibody, DNA recombinant technigque, sclid phase
synthesis or liquid phase synthesis.



Len Ser Ser Ay Val H's Thr Phe Pro Ala Val Len A n Ser Asp Len
180185190 25Tyr Thr Len Ser Ser Ser Val Thr Val Thr Ser Ser Thr Trp

Pro
Thr

Pro
Ay
Leo
Asp
Asn
Asp
Gn

Ser
Lys
Cys
Pro
MeL
Val
ken
Tyr
Hi s

195200205 G n Ser Ile Thr Cys Asn Val Ala H's Pro Ala Ser Ser
Val 210215220 Asp Lys Lys Ile Gn Pro Arg Ay Pro Thr Ile Lys
Pro Pro 225230235240 Cys Lys Q}% Pro Ala Pro Asn Len Leu Gy
Se': Val Phe Ile 35245250255 Phe Pro Pro Lye lie Lys Asp Val

Ile Ser Leo Ser Pro Ile 260265270 40val Thr rye Val Val Val

Ser Gn Asp Asp Pro Asp Val G n 275280285 lie Ser Trp Phe Val
Val Qu Val.L Hs Thr Ala G n Thr G n 290295300 Thr H's Arg G n

ken Ser Thrlsl;eﬁ’r%ﬂ‘gﬁ\/adcddatiiﬁ;rt&l @Laign 1@95@&9;5;&%%92550 Ile
G n Asp THptNetiSest Aeuskysndi ) EDE J{‘%S:‘ng’\{gr L%/ss selected

from the group consisting of K252a

stau i
analogue; (32) tosporin

-3=[(2,6-di
[(3,5—dimethyl—4—{[(2R)—2—(Pyrfgijgf:f?TYl)SUlfOHYl]_3q
ylmethyl)pyrrolidin—l-yl]carbonyl}—lH—pyrrol—Z—
yl)methylene]-1,3—dihydro—2H—indol—2—one; [{3Z)-N-(3-
chlorophenyl)—3~({3,5—dimethyl-4—[(4—methylpiperazin—l—
yl)carbonyl]-1H~pyrrol—2—yl}methylene)—N—methyl—2~
?xoindoline—S—sulfonamide]; [(3Z)—5—(2,3~dihydro—IH—
1ndol~1—ylsulfonyl)—3~({3,5—dimethyl—4-[(4—
methylpiperazin—l—yl)carbonyl]—lH—pyrrol—Z—
yl}methylene)*1,3—dihydro—2H-indol~2—one]; [(32}-N-(3-
chlorophenyl)-B—{[3,5—dimethyl—4-(3—morpholin—4—
ylpropyl)—1H—pyrrol—2—yl]methylene}—N—methyl—2—
oxoindoline—S—sulfonamide].

1%. Product according to claim 13, characterized

%n that said product is administered by injection or b
infusion, !



50325330335 Val ken ken Lys Asp Len Pro Ala Pro Ile Gn My Thr Ile
Ser Lys 340345350 55Pro Lys Sly Sr vVal Mg Ala Prc G n Val Tyr Val Ten
Pro Pro Po ........... 355360365 Gn Gn flu Mt TM Lys Lys G n Val
Thx Len Thr Cys Met Val Thr 370375380 p Phn Met Pro Cu Asp Ile Tyr
Val flu Trp Thr Asn Asn Oy Lys 385390395400 Thr G n Len Asn Tyr Lys
Asn Thr G n Pro Val Len Asp Ser Aip fly 65405410415 Ser Tyr Phe Met
“Tyr Ser Lys Len Arg Val G n Lys Lys ken Trp Val 420425430 70G n Arg
ken Ser Tyr Ser Cys Ser Val Val Hs Qu Ay Leu H s Asn 435440445
Hs Hs Thr Thr Lys Ser Phe Ser Aro Thr Pro Ay Lys 450455460
SEQUENCE LISTING
<110> Uniwvergité degli Szudi di Torine
5 €120> Anti-Met monoclonal antibody, fragments and vectors thereof for the
treatment of tumors and corresponding products

<130> BWOB034-CF

; <150> ZP06101345.3
10 <«s1> 2006-02-06

<160> 13

<170> >atentIn version 3.3
15

<210> 1

<211> 1386

<2:i2> DNA
<213> artificial
20
<220 ’
<223> AntiMET-R heavy chain

<400> 1
25 atgggatgga gctatztcat cectetttttg gtageaacag ciacagatgg ccacteccag &0

gtccaac:gc agcagcctgg gactgaactg ghgaagoctg gggottoagt gsagotghtcco 120
30 tgecaaggett ctggrtacac cttcaccagt tactggatae actgggtgaa geagaggocet 180
' ggacaaggee ttgagtggat tggagagatt aatcctagea geggtegteac taactacaac 240
gagaaattca agaacazaggt cacagtgact giagacaaat cttecaccac agectacaty 3C0
35 caactcagea acctgacate tgaggactet goggtctatt actgtgocaag taggggctec 360
Lygyygeeaag geacseclel cacaglelee Leagecaaaa szacaygeves alegglolal 420
4() ccactggece ctgtgtgtgg aaatacaact ggecteetocgg tgactectagg atgectggte 480
aagggttatt tccetgagec agtgaccttg acctggaact ctggatcoet gtocagtggt 540
gtgcacacct tceeagctgt cctgeagtet gzcctetaca coctcagoag ctcagtgact BCO
45 gtaacctega geacctggeoe cagecagtce atcacctgea atgtggecca cecggeaage 660
agcaccaagg tggaceagaa aaltgagcocece agagggccéa cratcaageg ctgtocetcea 720
50 tgeaaatgee cageacctaa cetcttgggt ggaccateeg tettcatctt coctccaaag 780
atcaaggatg tactcatgat ctecctgage cccatagtea catgtgtggt gqtggaﬁgtg B40
agegaygdgaty acccagatgt ccagatcage tggtttgtga acaacgtgga agtacécaca aco
55 . gctcagacac aaacocatag agaggattac ascagtactc tccgggtggi cagtgoeste L9680,
cccatceage accaggactg gatgagtgge azggagttea astgraaggt caacaacaza 1220
60 gacctoeccag cgcccatcga gagasccate tcaazaccca aagggtceagt aagagescca 1080
caggtataty tcttgectoe accagaagaa gzgatgacta agaazcaggt cactctgace 1146
'tgcatg@ica'caghcttqét'§¢b:ga&géd_attta&jﬁéq_agtggéaééa'cadéagéaéa' 12¢c0
65 acagagc-aa actacsaagaa cacogaacca étcctggact stgatggtte ftactteatg 1260
tacagcaagc tgagagtgga asagaagaac tgggtggaaa gzaatagcta ctectgttca 1320
gtggtccacg agggtctgea caazcaccac acgactaéqa gettetcoeg gactcogggt 1380

70

aaatga 1386



5 <210> 7 <211>
Anti MET-R |1 ght
Val Leo Leu leu
Thr G n Ser Pro
Thr Ile Ser Cys
Ser Tyr Met Ser
Len Leo |l e Her
Arg Phe Her Gy

<210>
<2il>
5 <212>
<213>

<220
<223>

10

<400>

238 <212> ?RT <2
chain <400> 7 15
Trp Val Pro 1510
Ala Ser Leu Al a
Lys Ala Ser G n
Trp Phe G n Gn
Ala Ala Her Asn
Her Gy Her Ay

2

717

DNA
artificial

AntiMET-R light chain

2

atggagacag acacaztcct gotatgggtg

'gacattg:gc tgacccaate tccagettet

15

atctcetgea aggecageea aagz=gttgat

caacagagac caggacagcc acccaaacte

20 gygateccag ccaggttitag tggcagtggc

cetgtggagg aggaggatgt tgeaacctat

acgtteggtg ctgggzccaa getagagetg

25

atettcecac catooagtga goagttaaca

aacaactcel accccozaaga catcaatgte

30 aatggogtcec tgaacagttg éac:gatcag

ageaccetoa cgttgaccaa ggacgagtat

actcacaaga catctactte acccattgte

35

<210>
<21i»
<212>

40 <213

<220>
<223>

45  <ao0>

3

1473

DNA
artificial

13> artificial 10 <220> <223>

Net flu Thr Asp Thr Ile Leo Leo Trp
25 Ay Ser Thr Ay Asp'lle Val Leo
20202530 Tel Ser Leo Ay Gn Arg Ala
Ser 354045 25Val Asp Tyr Asp Gy Ay
Arg Pro 505560 Ay Gn Pro Pro Lys
ten Qu Her 65707580 Ay Ile Pro Ala
Thr Asp Phe Thr

ctgcetgetet gggttccagg ctccactagt €0
ttggctigtat ctetaggyea gagyggecace 120
tatgatggtg gtagttatet gagtiggtte 160
cteatctctg ctgcatccaa tetagaatet 240
tctgggacag acttcaccet caatatcoczt 3co
tactgtecage azagttatga ggatcecgste 360
azacggactg atgetgeace aactgtatce 420
tetggaggtg coteagtogt gtgettettg 480
azgtggaaga ttgatggeag tgaacgacza 540
gecagcaaag acageaccta cagcoatgage 600
gzacgacata acagctatac ctgtgaggee 660

azgagcttca acaggaatga gtghtag 717

Anti-MET-R Heavy chain with a tag seguence to the 3'

3

atgygatgga getatstcat coctetttttg

gtocecdactge agcagcctgg gactgaactg

50 tgcaaggctt ctggctacac cttraccagt

gQacaagger Ltgagtagat tggagagatt

gagasatzca agaacsaggt cacagtgact

33

caacteages, acctgscate tgaggactet

tggggecaay gcaccactet cacagtetee

60 ceactggoee otgtgtgtgg asazacaact

aagggttatt tccctgages agtgacetig

gtgcacacct tcccagebgt cotgeagtot

65

glazcelegs goacctyggee cagecaglee

agcaccaagy tggacaagaa aatzgagece

70 tgcaaatgee cagcacctaa gctettgggt

gtagcaacag ctacagatdg ccactccoszg 60
gtgaagocty gggettcagt gaagetgtec 120
tzctggatac actgggtgza gcagaggeet 160
aatcctagea gcggtcgtac taactacazc 240
gtagaczaat ottccaccac agocctacatg 3C0
goggtctatt acfgtgeaag taggggetae 360
teagecaaaa caacagecce atecggtetat 429
ggctectegg tgactetagy a2tgectggte 180

acctggaact ctggatccct gteocagtygt 540

gacctctaca cocteagssg ctcagtgact 600
aleacclyea alglygygocea ceoegycaayge 660
agagggccca ceatcaagec ctgteoctoca 720

ggaccatccy tecttcatctt ccoteocaazg 7EQ



859095 Leu Asn Ile Hs Pro Val Gn Qu du Asp Val Ala Thr Tyr Tyr
Cys 100105210 A n dn Sex Tyr Au Asp Pro Leo Thr Phe fly Ala Ay Thr
Lys Lea 115120125 40G n Leu Lys Arg Ala Asp Ala Ala Pro Thr Val Ser
Ile Phe Pro Pro 130135140 Her Ser Qu Gn Leo Thr Her Ay Ay A a
Ser Tel Tel Cys Phe Leu 145150155160 4% Asn Asn the Tyr Pro Lys Asp
Ile Asn Tel Lys Trp Lys Ile Asp fly 165170175 Her AQu Arg Gn Asn Ay
Tel Leo Asn Her Trp Thr Asp G n Asp Ser 50180185190 Lys Asp Ser Thr
Tyr Ser Met Se: Her Thr Leo Thr Len Thr Lys Asp 195200205 553 u Tyr
AQu Arg His Asn Ser Tyr Thr Cys G u Ala Thr His Lys Thr 210-215. n20
Her Thr Her BRr@ashdeetVatisdiygecHedse theaAaraAtgooAsdissddsty Cymo

agcgaggatg acccagatgt ccagetecage tggtttgtga acaacqgtgga agtacacaca aco
5 gcteagacac aaacceatag agaggattac azcagtacte tccgggtggt cagtgeccte 960
cccatocage accaggacty gatgagtgge azggagttca aatgoaaggt caacaacaaa 1020

10 gacctcecag cgoctEtcga gagaaccatc tcaaaaccca azgggtceagt aagagotoca 1380

caggtataty tcttgoctcc accagaadaa gagatgacta agaaacaggt cactctgace 1140
tgcatggzca cagacttcat goczgamgac atttacgtgg agigoaccaa caacgggaza 1200
15 acagagczaa actacsagaa cactgaacca gtcectggact ctgatggtte ttacttcatg 1260
tacagcaage tgagagigga aaagaagaac tgggtggaaa gaaaﬁaqcté ctcctgttca 1320

20 gtggtcecacy aggygtetgeca caa-caccac acgactaaga gettoctcoccg gacteegggt 1380

aaagctaget ctgactacaa ggacgacgat gacaagageg attacaaaga cgatgatgat 1440

aagetgeagc atcaccacca tcazcaccat tga 1473

25
<210> 4
<A11> 9
<212> DNA
<213> artificiel
30
£220>
<223> pynthctic promoter - upstreoem

<400> 1
35 acctgggzt ] 2

<210> - 5
<211> 13
40  <212> mma
£213> artificial

<220>
€223> synthetic promoter - downstream
45
<400> 35
attggttggt tag 13

50  <z210> s
<211> 461
<212» °>2RT
<213> artificial

A
<223» AntiMFT-R heavy chain

<400> &

60 Met Ely Trp Eer Tyr Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Asp
1 5 10 15

Tttt T 77 Gly His Bér 'Gln VAl 'Glh Leu €ln Glr Pro  Gly Thr Glu Leu Val Lys
20 25 30
65

Pro Gly Rla Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr 3er Tyr Trp Ile His Trp Val Lys Gln Arg Pro Gly Gln Gly Leun
70 5¢ 55 50



225233225 60 <210> 8 <211> 8 <212> ?RT 65<213> artificial
Anti MET- R heavy chain -

CDR-81 dy Tyr Thr

5<210> 9 <211> 8 <212> PET <213> artificial
CDR- 112 <900> 9 15lle WMnh Pro Ser Ser Gy My Thr 15
<210> 10 20<211> 5 4

heavy chain -

10

15

20

25

30

35

40

45

50

55

60

65

70

Glu

Thr

Tyr

Val

Val

145

Lys

Leu 3

Tyr

Gln

Asp

225

Cys

Bhie

Val

Ile

Thr

305

Pre

Val

Pro

Glu

Asp

Trp

Lys

Ala

Tyr

Ser

130

Cys

Gly

Thr
Ser
210
Lys
Lys
Pro
Thr
Ser
2%0

His

Ila 5

ivs

Glu
370

Phe

385

Thr

Ser

Glu

Glu

Tyr

Arg

Ile

Phe

Tyr

Cys

115

Ser

Tyr

Ser

Leu

195

Ile

Lys

Cys

Pro

Cys

275

Trp

Arg

Asn

51y,

355

Met

Len

Phe

Asn
435

Gly

Lys

Met

100

Ala

Ala

Asn

-Phe

Gly
180
Sex
Thr
Ile
Preo
Lys
260
val
Fhe
Glu
His
Lys
340
Se~
Met
Pro
asn
Met

420

Sex

Glu
Asn
Gln
Ser
Lys
Thr
Pro
165
val
Ser
Cys
Glu
Ala
243
Ile
Val
Val
Asp
Gln
325
Asp
val

Thr
Clu
Tyr
403

Tyr

Iye

Ile
-

Lys
Ien
Arg
Thr
Thr
152
Glu
His
Ser
Asn
Pro
232
Pro
Lys
Val
Asn
TyE
312
Lsp
Len
Arg
Lys
Lhsp
Lys

Ser

Ser

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

375

Ile

392

Asn

Lys

Cys

Prc

Thx

Asn

Tyr

120

Ala

Ser

Val

Phe

Thr

200

Ala

Gly

Leu

Val

Val

2B0

Val

Ser

Met

Ala

Prc

350

Gln

Tyr

Thr

Leu

Ser

‘440

Ser
Val
Leu
105
Pro
Sexr
Thr
Pro
185
Val
His
Pro
Leu
Leu
265
Ser
Glu
Thr
Ser
Prao
345
Gln
Val
Val
Glu
Arg

425

val

Ser Gly Arg

Thr

20

Thr

Gly

Ser

Val

Leu

170

Ala

Thr &

Pro
Thr
Gly
250
Mel
Glu
Val
Leu
Gly
3390
Ile
Val
Thr
Glu
Pro
410

Val

val

18

Val
Ser
Gln
Val
Thr
155

Thr

Val

Ala
Ile
235

Gly

Ile

Arg
315
Lys
Glu
Tyr
Leu
Trp
3us
Val

Glu

His

hsp
Glu
Gly
Tyr
140
Leu
Trp
Len
Ser
Ser
220
Lys
Pro
Ser
Asp
Thr
300
Val
Glu
arg
Va1
Thr
380
Thr
Leu

Lys

¢lu

Thr
Lys
Asp
Thr
125
Pro
Cly
Asn
Gln
Thr
205
Ser
Pro
Ser
Leu
Pro
ZBS5
Ala
Val
Fhe

Thr

ien

385

Cys

Asn

Asp

Lys

Gly
445

Phe Thr

<220> <223>
Ser Tyr Trp 15

10<220> <223> AntiNETfR

Asn

Ser

110

Thr

Leu

Cys

Ser

Ser

190

Trp

Thr

Cys

Val

Ser

270

Asp

Gin

Ser

Lys

Ile

350

Pro

Mes

Asn

Ser

Asn

430

Len

Tyr

Ser

Ala

Len

Ala

Leu

Gly

175

Asp

Pro

Lys

Pro

Phe

255

Pro

Val

Thr

Ala

Cys

335

Ser

Pra T

Val
Cly
Asp
415

Trp

His

Lsn

Thr

Vval

Thr

Pro

Val

160

Ser

Len

Ser

Val

Pro

240

Ile

Ile

Gln

Gln

Leu

320

Lys

Lys

Thr

Lys

400

Gly

Val

Asn



<212> PET <213> artificial <220> 25<223> Anti-MET-R heavy chain -
CDR- H3 <400> 10 Ala Ser Mg Ay Tyr 3015 <210> 11 <211> 10 35<212> ?ET
<213> artificial <220> A0<223> Anti MET-R light chain - CDR-Li <900>
11 Gn Ser Val Asp Tyr Asp Ay Ay SerSTyr 1510 45 <210> 12 <211> 3

His Hie Thr Thr Lys Ser Phe Ser Arg Thr Pre Gly Llys
480 455 460

<210> 7
<211> 238
<212> =ZRT
<213> artificial
10
<220>
<223>» AntiMFT-R light chain

<400> 7
15 .
Met Glu Thr Asp Thr Ile Leu Leu Trp Val Leu Leu Ieu Trp Val Pro
1 5 10 15

Gly 3er Thr ¢ly Asp Ile Val Lew Thr Gln Ser Pro &la Ser Leu Ala
20 20 25 30

Val 3er Leu €Gly Gln Arg ‘Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser
35 40 45

25 val Asp Tyr Asp Gly Gly Ser Tyr Met Ser Trp Phe Gln Gln Arg Pro
st 55 ' &0 -

Gly Gln Pro Pro Lys Leu Leu Ile Ser Ala Ala Ser Asn Leu Glu Ser
65 10 75 80

30

Gly Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr

Leu Asn Ile His Pro Val Glu Glu Glu Asp Val Ala Thr Tyr Tyx Cys
35 100 105 110

Gln Glr Ser Tys Glu Asp Pro Leo Thr Phe Gly Aly Gly Thr Lys Leu
115 120 125

40 Glu Leu Lys Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro
130 i35 140

Ser Ser Slu Gln Lew Thr Ser Gly Gly hla Ser Val Val Cys Phe Leu
145 152 . 155 . 160
45
Asn Asn Phe Tyr Pro Lys Asp Ile Asn Val Lys Trp lys Ile Asp Gly
163 170 175

Ser Glu Arg Gln Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser
50 180 185 190

Lys Bsp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Ieu Thr Lys Asp
195 200 205

55 ~ Glv Tyr Glu Arg His Asn Ser Tyr Thr Cys Glv Ala Thr His Tys Thr
T T g L IR SR T e R

Ser Thr Ser Pro Ile Val Lys Ser Phe Asn Axrg Asn Glu Cys
225 230 235

60

<210> 8

<212%> 32RT
65  <213> artificial

<220>
<223> AntiMET-R heavy chain -~ CDR-H1

70  <a00> 8

e R T LR e o R e e e o



<212> PET. 50<213> artificial <220> <223> Anti MET-R light chain -
CDR- L2 55<400> 12 Ala Ala Ser 1 60<210> 13 <211> 9 <212> H T <213>.
artificial 65<220> <223> AnLi MET-R light chain - CDR-L3 <900> 13
70Sin An Ser lyr Qu Asp Pro Leo 1hr %5

Gly Tyr Thr Phe Thr Ser Tyr Trp
1 3

k4
5  <2i0> 9
<211> 8
<212> 32RT
<213> artificial

10 <z2z0»
<223> AntiMET-R heavy chain - CDR-H2

<400> 3

15 Ile Asn Pro Ser Ser Gly Arg Thr
1 5

<210> 10
20 <> s
<212> ZRT
<213> artificial

<220>
25  <223> Anti-MET-R heavy chain - CDR-H3

<400> 10

Ala Ser Arg Gly Tyr
5

30 1

<210> 11
<211> 10
35 <2125 zRT
<213> artificial

<220
140 <223> AntiMFT-R light chain - CDR-L1

<400> 11

Gln 3er Val Asp Tyr Asp Gly Gly Ser Tyr
1 5 10
45

<210> 12
«<211> 3
<212> 2RT
50 <213> artificial

<220>
<223> AntiMET-R light chain - CDR-L2

35 00> 12

Ala Ala Ser
1

60  <210> 13
<211> 9
€212> ORT
ST s e e By AREIfIGIALT T

65  <220>
<223> AnLiMET=-R lighl chale - COR-L3

<490> 13

70 Gln G1ln Ser 1yr Glu Asp Pro Lew ‘'l'hr
1 5



