1 Hgh affinity binding site of HG-R and nethods for identification
of antagonists thereof *** Technical field of the invention 5The
present invention relates to the area of the hepatocyte growh factor
receptor (HGFR) protein. Mre specifically, the present invention
relates to the identification of the high affinity binding site of
HGFR for its ligand, the hepatocyte growh factor (HGF), and 10

nmet hods for the identification of antagonists of HGPR targeting the
high affinity binding site of HGFR Background of the invention The
hepat ocyte grow h factor receptor (also known as 15 Met) is a
tyrosi ne kinase and is the product of the c-net proto-oncogene. It
consists of a 50 kDa a- subunit and of a 145 kDa O-subunit, which are
| i nked by a disul fide bond, the a-subunit being conpletely
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is a heparin- bi no-HgEHST 5 : \ spectrum(ﬁ

bi ol ogi cal actrvrt+es ncIudlng cel roI| eratlgn not il
t

survival ahd m)rphogengsrieS g ge%ynlhes? sé%%et%ﬁf sChnthe
i nactive singhepeesytopretovser fapror HEFFeBooT hdHGFB) sharedinnt dorhe

extracel | ul ar sﬁB&IfiQ:adlL!L%f t 0 dHsS pieligh affi&dhd dord orrerqra@eeogltxsca@ae
Pr o- HGF under c%b %Vclea e % resi dues R494- V495 Lve
rise to the b ?%5 %%} 9 &hﬁoﬁﬁg a*Gf S R F 1518 7R
het er o- di mer, fwhenést hégandhakhecobapibiewtef GrowWint damiteal (HCEommRNd
fol l owed hy fﬁHEh&&éngb% qgﬂ?'ﬂéeﬁ@ﬂhkﬁ%lbﬁ Qﬁa'9n§£§6ﬁ¥%é§r8§tﬁ@§k
honol ogy with the Cqﬁgﬁél B £1%¥ of .serine rot%a@

[ 3-chain, howsdEPET} oﬁg RS PRPPEDT sTHTR TSR - the t hree
critical residues that fornrthe catalytic triad typical of serine 10
proteases are not conserved in HG-. Despite its inability to signal
pro- HGF binds to Nalcidfrothghoaf Ehdi intatidodi Spl aces active HG-.
Recently, a nunber of structure-tunctron studi es have shed sone |ight
onto the interactiTs Hegtaweept&herdetlextacacel kakbaptqor (dla ohoblt aand
HGE. Thﬁe@?t free shﬂgaklf§9EQHuPQE @Hgng &@ﬁcét&y9§1r% met

whi ch enconpasses t uncti onal domai ns domai n (present
also in Senapﬁé???u?%ﬁﬂﬁ%ﬂeexFﬁsfoﬂﬁrﬁ%ﬁs%%n% 5?m¥94r%ﬂSQ?N@lFe§Péu@§
at the N'ternmanuasofkiZ0 pheuptwite] nwainch hasea 1Sewed- hyadad disulfide

|1 , l,s
(Sgr’rg_rpgg?l ngr a%éﬁr{i’,ﬁtt%e%e Iorns%ﬁ%ﬁlt QQE}? c:c(n’?l 1e%efloungtrgc Piﬁl)&'ars while

cov 0 resi dues
cont ai ns fourth@ns%r%%hPRﬂQnﬂHﬂQdédbéndéfr@hd1&dd|¢@(ﬂﬁﬂtaﬂm9nﬂéélda@s
whi ch |inkot hexBSicslommiar t @egient raas aeaﬂpgmr%&eheldo&aaﬂd ahe a

oceupi ed by f “ﬁo%f”'d%ﬁakgﬁ-%'ﬁgunﬁ Lobuli ps el at ed,domalng, oregept
in Plexins an Nnscri pti actors
hetero-dimeric receptor is generated by proteolytic
processing and terminal glycosilation from a 170 kDa

single-chain precursor.

25 HGF, also known as Scatter Factor, is a heparin-
binding glycoprotein with a broad spectrum of biological
activities including cell proliferation, motility,
survival and morphogenesis. It 1s synthesized and
secreted as an inactive single chain precursor (pro-HGF)

30 that is stored into the extracellular matrix due to its



HGF is a bivalent ligand, containing a high affinity binding site for
Met in the a-chain and a low affinity 30 binding site in the
13-chai n. Cooperation between the a- and the 13.-chain is required
for the biological activity 3 of HG while the a-chain, and nore
precisely the NNdomain and the first kringle, is sufficient for Mt
bi nding, the f3-chain is necessary for Met activation. Resolution of
the crystal structure of the SEMA and 5 PSI domains of Met in conplex
with the 0-chain of HGF (see i.a. WO A-2005/108424) reveal ed that the
low affinity binding site for HGF is |located in blades 2-3 of the
p- propeller, and that the portion of HG=-P that binds to Met is the
sane region that serine proteases use to 10 bind to their substrates
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residues which l1link the PSI domain to the trans-membrane
25  helix and are occupied Dby four IPT domains
{Immunoglobulin-related domains present in Plexins and

Transcription factors).

HGF is a bivalent ligand, containing a high affinity
binding site for Met in the a-chain and a low affinity
30 binding site in the f-chain. Cooperation between the a-

and the f-chain is reguired for the biclogical activity



20 enabling the identification of Met antagonists with increased
sensitivity and fewer side effects for the devel opnent of nore
effective therapeutic strategies for the treatnent of cancers.

The object of this disclosure is providing such 25 inproved

sol uti ons. According to the present invention such objects are
achi eved thanks to the solution having the characteristics referred
to specifically in the ensuing clains. The clains formintegral part
of the technical 30 teaching herein provided in relation to the

present invention. 5 Thus, objectzof the present disclosure is
the identification of the HG high affinity binding site to the
hepat ocyte grom h factor receptor (HGFR), i.e. the extracellular

| PT-3 and | PT-4 donmains. of HGER A further_ 5 object of the present
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20 the moment it is not clear what region of Met binds to
the o-chain of HGF at high affinity. Thus, the main
mechanism by which HGF activates Met still remains pooxrly
understood. This is scmehow surprising when considering
the great biological and therapeutic importance of this
25 pathway.

HGF-Met signaling is essential during embryogenesis
and in tissue regeneration in the adult life.
Importantly, deregulated HGF-Met signaling plays a Xkey
role in tumorigenesis and metastasis. Inappropriate Met

30 activation by different mechanisms including autocrine
HGF stimulation, receptor overexpression, gene

amplification and point mutation is described in a wide



grow h factor receptor activity, function, stability and/or

expr essi on. In a still further enbodi nent, the present

i nvention concerns the use of the extracellular IPT-3 and I PT-4 10
dormai ns of hepatocyte growth factor receptor as a nedi canent for
treating cancer. Detailed description of the invention The present

invention will now be described in 15 detail in relation to sone
preferred enbodi nents by way of non-limting exanples with reference
to the annexed draw ngs, wherein: - Figure 1 shows the

engi neering and purification of Met and WG subdomains. (A) Schematic
representation of 20 the engineered proteins used in this study. Left
panel : engi neered receptors. WT. MET, wild-type Met; EXTRA
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According to the present invention such objects are
achieved thanks to the solution having the
characteristics referred to specifically in the ensuing
claims. The claims form integral part of the technical

300 teaching herein provided in relation to the present

invention.



- Figure 4 shows that |IPT domains 3 and 4 are sufficient for binding
to HGF in living cells. (A Schematic representation of the deleted
Met 425- 741 receptor. Color code and |egend as in Figure 1A (B) 5
Surface biotinylation analysis. Cellular proteins were

i mmuno-precipitated (I P) using antibodies directed against the
C-termnal portion of Met and anal yzed by Western blotting (W5) using
hor ser adi sh per oxi daseconj ugated streptavidin (SA). The sane blots
were re- 10 probed with anti-Met antibodies. WT., wild-type; A549,
A549 hurman | ung carcinoma cells; MDA, MDA-MB-435 human nel anoma
cells; TOv, TOV-112D hunman ovary carcinoma cells; Enpty V., enpty
vector. The pl70 band corresponds to unprocessed Met; p145 is the
mature form of the 15 rece em cal cross:|j ng_anal yS|
TOV-112D cel | s expr%‘ssrn %’%4%&%?%&%“741‘315 ﬁ SREFd. tSpe
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The sane bl ot s. MBL&HE- BEOLSH-Jsi ng anti-Met antibodies. Arrows

i ndi cate bands corresponding to 30
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reconbi nant H t t|on erm
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Pre-for rred spher%l gs of Jhenit_! viral vector-transduced NMDA- MB-435 cells
were embedded §57°E PFaag Ynd then stimulated with recombi nant HGF to
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mce. CD-1 nu-#;mi2Qepl6e Weligniadj, ect gt g ukaneausloys dugt h | gghindd:al
vector- transduced, MDA- MB- 435 cel'ls, and tunor growt h was nonitored

over tinme. (A)nel%i‘ﬁllé(ﬁ FBFE?59i ke plots of tumor latency (X axis, timne
in days; Y axis, pénceat Dirthewr enbedimentral Sihe Enplegeut, enpéntion

Veclt or. (E’@fs MRAR LHHRN a2 e ALY TBoOUBEe Lt MBhe (31 SPHNG: hi stoghefi &l
analysis o to act as an antagonist/inhibitor of hepatocyte growth

factor receptor wuseful in the treatment of cancer,
preferably a cancer with dysregulation of hepatocyte
growth factor receptor activity, comprising the steps of:

30 {a) putting in contact a test agent with at least
the extracellular IPT-3 and IPT-4 domains of hepatocyte

growth factor receptor, or cells expressing at least the



tunor sections using anti-FLAG anti bodi es. Magnification: 400X. (D)
Tunor vessel analysis. Tunmor sections were stained with anti-Von

Wl |l ebrand factor antibodies. The nunber of vessels per square mm of
tunmor section was 30 determ ned by m croscopy. EV, Enpty Vector; DM
Decoy Met; SP, Sema-PSI. (E) Metastasis incidence analysis. Upon

aut opsy, serial lung sections were analyzed by 10 m croscopy to
determ ne the presence of mcronetastases. Metastasis incidence -i.e.
t he nunber of mice with netastasis over the total- is indicated in
bot h percentage (bars) and fraction (at &he end of bars). (F) 5
Representative i mages of mcronetastases fromthe enpty vector group.
Lung sections were stained with hematoxylin and eosin. Dotted |ines
identify the f d sel s (Vs Mpt ast atic cells.(nt) can
be found i nsi %L%/%sc%elllghgg a%sg oladlgi o%IPFnMEt h%grg%lrnesncﬁfrm.hgfﬁlocﬁe
Magni fi cati on: 9%k factor Teeerfdiva presented in the present

di scl osure suggest r)1at the a-chain of HGF binds to the |IPT regi on of
Met at high affinity! aR8FRE"Y t MFFRLCSEET ndedfidentidrter 15sCeptor
prot eol ytic praodessitiyy hncheot . gdardhilTheyamd for supgestitvhatarddch
binding to IPT in the context of a trans-nmenbrane Met | acking the
Senma domai P i s suffiC¢i eR®leTing afbfi t39HY t kBasj grrdudesr PePepe@rte
gcti vation to dileteyt apkassi cr&id@ss dgm&iiﬁitﬁ] ]E h@ug:ftfi\tﬁnhholﬁt:abiiéity
i stinction 20 | hactive and active formof the |igand.
Finally, they apr ({f‘/g}éﬁggg%ggséin%% t hat engi neered proteins derived from

the I PT region and rgeaB @9 fudind¥elerdbif@Rab! @hofplaauhtal hebng dhe
pro-invasive acti vi 'g_% o{h HG- botg invitro ang i E vivo, 251t has_been
known for | ongd FIGE That HESF s i'\Fal BT ¥ &LLF2E EdETy 3pridtei HPT-4
engi neeri n stdmticdssi dedt | bepdtachigh afdvithi t favborbi ndteptsi t @d n a
the N domain andifdamehe KEbAG &4 tlfCGEanaibsequent |y, conbi ned

bi ochem cal and bi ol ogi cal anal ysi S denonstrated that the 30 HG-
serine protease-like domain (p-chain), while not necessary for

bi ndi ng, plays a key role in nediating
Detailed description of the invention

The present invention will now be described in
I5 detail in relation to some preferred embodiments by way
of non-limiting examples with reference to the annexed

drawings, wherein:

- Figure 1 shows the engineering and purification of

Met and HGF subdomains. (A) Schematic representation of

20 the engineered proteins used in this study. Left panel:
engineered receptors. W.T. MET, wild-type Met; EXTRA,
extracellular portion; INTRA, intracellular portion; SP,
signal peptide; SEMA, semaphorin homology domain; PSI,
plexin-semaphorin-integrin homology domain; IPT 1-4,

25 immuncglobulin-plexin-transcription factor homology
domain 1-4; TM, trans-membrane domain; JM, juxta-membrane
domain; KD, kinase domain; CT, C-terminal tail; E, FLAG
or MYC epitope; H, poly-histidine tag. The red triangle
indicates the proteolytic cleavage site between the -

30 and pB-chain. Right panel: engineered ligands. W.T. HGF,



11 receptoractivation. Morerecently, detail ed crystall ographic and

nmut agenesi s data have thoroughly characterized both structurally and
functionally the low affinity Met-binding site on the p-chain of HGF
and its 5 interaction with the Sema domain of Met. The interface

bet ween the a-chain of HGF and Met had remai ned however el usive.
Smal | angle X-ray scattering and cryo-el ectron m croscopy studies
suggested the presence of contacts anong the N-termnal and first
kringle domain of HGF and 10 the Sena domain of Met. However, plasnon
resonance anal ysis revealed that this inveraction has a very |ow
affinity (about 2 tines |lower than that of HG--P for Sema and 100
times lower than that of HG-a for the intact receptor). Since this

weak interacti r .15 se f e tight .bond bet
HGF and Met, “ﬁﬂ"ﬁ%g’ﬁg f@ﬁ:ﬁ ity ‘H(ﬁ ?ndmrfg Si tleQOn ]ﬁ%tn %adr&stl | wae[g
be identifiedPriveasestiks plamsdnr ed™idre BoMt r Ubgleaveb}e | HGFh| sThgap

and suggest t haicdhish Ilelagcaeaght;haf h@pa@GEmbwdaagd29u§stﬁtdﬂ&§1 |
theIPTreglo of l\r/% %gtm)re reC|§eIé|nt e
e “domar th

i munogl obul i n cfos% '8 O%%??l%e%%&g g5 affjnity-
di stinct eﬁpemumrftlati serephees gdiideddsn Edeh mragenn dirsop os3ames,

suggetst tggt tdin -PB 1t henLase. MgtrStPlﬁ)f I?TSO:Ig)_?_‘l g ,HEEl L te?gﬁbl_@éavabdle
receptor C | our oma bi nds
receptor 25 capial i R&%hﬁ\ﬁ&sa% g F%Pﬁy LEN, hodalvea (b Aol AR
ext ra- cel | ul arirponen-gredsfcilit .cc@aiversel pndSema qixasm:afysdvergamew a

affinity tovwardsdeFa Seaend! Yor | FE_O\Q.r{édS deQuACt LY Lk, gé
HGF- a W|t unCth%Pﬁésue %ﬁt{]yna&?( Th| ,. deletion of IPT 1 and IF5T

2 does not ! %af % Ta¥ft SEpT IP%T K P8LhPBf HGF. Fourthly,
an engineered Met receplaf, Carryhags @ 4 Arge 98! elion dil 158 uor-mec

interactions. (A) Binding of Met sub-domains to active

HGF. Englineered receptors were immobilized in solid phase
and exposed to increasing concentrations of active HGF in

15 liguid phase. Binding was revealed using anti-HGF
antibodies. Non-specific binding was measured by using
BSA instead of purified receptors in solid phase. (B, C,
D) Binding of Decoy Met, Sema-PSI, and IPT to different
forms of HGF. Engineered receptors were immobilized in

20 solid phase and exposed to increasing concentrations of
MYC-tagged active HGF, pro-HGF, HGF-a or HGF NK1 in
liquid phase. 3Binding was revealed wusing anti-MYC
antibodies. Non-specific binding was measured by using
MYC-tagged angiostatin (AS) in liquid phase.

25 - Figure 3 shows that IPT domains 3 and 4 are

sufficient to binding to HGF-« at high affinity. (A)

Schematic representation of deleted IPT variants. Color
code and legend as in Figure 1A. (B) ELISA analysis of
interactions between IPT variants and HGF-o. Engineered
30 IPTs were immobilized in solid phase and exposed to
increasing concentrations o©of HGF-a in  ligquid phase.

Binding was revealed using anti-HGF antibodies.



12 ectodomai n corresponding to the Sena domain, the PSI nodul e and
the first two i mmunogl obulin-1ike domains (Met 625-741) retains the
ability to bind to HGF and to transduce the signal for kinase
activation to the inside 5 of the cell, although it cannot

di stingui sh between active HGF and Pro-HGF. Finally, a dineric form
of HGF NK1, which is known to contain the mniml Mt binding domain
of HGF-a, is capable of eliciting activation of neta25-741 as
efficiently as if not nore powerfully than 10 HG-, thus identifying
in IPT 3-4 the HGF NK1-binding site. 8 Wiile these data point at
a key role of IPT in HGF binding, it is noteworthy that two previous
structure/function studies on the extracellular portion 15 of Met
failed to identify _any. i
draft of the Met eetod
necessary and e

second study ahaanaedct h%e?glageﬁéaﬁma Secslia d@H@I ndé@eé@&epheﬁazs 741
di meri zation and2 sug t an_engi neere 0 he _Met

extracel | ul ar r&?repl 8h" cg?e‘??&rm‘?%%a Rt ?ggﬁn natghemsghégﬂ’é A wald)
not capabl é ofSwedapeeciipittiatyilagibeF.arBigsps es@ril ldiist| gmpte ihegr tvwere

denonstrates tlﬂﬁhnBO]BPéé%it%tééﬁt WQ??) Ser{ﬁ,lﬂad |e§’r§rt1b%cﬁlé%ew§9r@ét%?i
when 25 the extracel Tul ar ﬁortl on is Osed

bi ot echnol ogi GA2P86I T i nHT Bt I?C?ﬁf&é’é‘d C?fnvlﬁg‘f v@"‘&r RRHYZEH e
in vitro anal ywﬂss:eand bhohbine XxXéwpgr aitmdyothorskeealP$hande Senbd2E-
sol ubl e proteifg @bé@é&y%@r%péb%‘aiﬁc%h ' nhﬂh@' té%{xﬂ/e ef,i §€L - Jé’%’e‘&%ﬂ’

none of them 30 couI achi eve power f ul inhibition di spl ayed P/9

the full N¥t &EEE§Gm&LED \Iﬁﬂtéhméénta%tﬁgoﬂb?% t‘f%eTiowa%GF.WR%/
hi gh af fi nity A4@6- hurdinnglieid ecaddnrsonanpddldss ;t haia, 18DhatEr 435 tHess

| nter acti ons GEALLLRU! el pr LNt | | agylelomCtindy. oWl Licinoma

HG-- 13- Sema cont act eady dent1 as a_ tar

therapy, the <E3dFtsEPPEEelt ed®HRtE YRR dhSe®orll PAPEr F%Eﬁﬁfé’c‘is

of fers opport um t uesrdecdyedhaenrpcaia@ cak itHeer mentiren.fdR@coabi rast

proteins or antj s that t P n_j e I

fide HGF ﬂgve%ﬁgggbfl ce{tG ?onc'kﬂaegl(1 ﬁlta? C}}%Sls Iﬂi}?ﬂ&gﬁ aﬁg)fﬁp%)l%’tc'org&(])f q%zjt

for the treat @@t SofeWEi\?éf@de‘ﬁ%M&ml c&‘i‘ﬁferé 51#41) and wild-type
TOV-112D cells (W.T. TOV) were incubated with HGF and

then subjected to chemical cross-linking. Cell 1lysates

were immuno-precipitated using anti-Met antibodies and
20 analyzed by Western blotting using anti-HGF antibodies.
Arrow indicates HGF-Metars-741 complexes. (D) Met
phosphorylation analysis. TOV-112D cells expressing
Metazs-747 were stimulated with 1% FBS as a negative
contrel and with egqual amounts of HGF, pro-HGF, HGF NK1
25 or NKI1-NKl. Receptor phosphorylation was determined by
immuno-precipitation with anti-Met antibodies and Western

blotting with anti-phosphotyrosine (anti-pTyr)
antibodies. The same blots were re-probed using anti-Met
antibeodies. Arrows indicate bands corresponding to
30 Metas-va1 or immuneglobuling (Ig). (E) Schematic

representation of NK1-NKl1. From N- to C-terminus: SP,



MATERI ALS AND METHODS Protei n engi neeri ng Sol ubl e or

trans- nenbrane receptors and engi neered |igands described in this
wor k have been generated by 15 standard PCR and genetic engi neering
techniques. Al factors conserve the | eader sequence of their
parental protein at the N-termi nus. The ami no acid (aa) sequences of
sol ubl e Met proteins (Gene Bank N. X54559) correspond to aa 1-24
(signal peptide) plus: Decoy Met, aa 25-932; 20 Sema, aa 25-515;
Sema- PSI, aa 25-562; PSIIPT, aa 516-932; |PT, aa 563-932; |IPT aa
657-932; | PT 81-2, aa 742- 932; |PT-3, aa 742-838; |PT-4, aa 839-932.
At the CGtermnus of each nol ecul e a double FLAG (SDYKDDDDK - SEQID
No. :19) or single MYC (EQKLI SEEDLN - SEQ ID No :20) 25 epitope
sequence and a poI hi stl i_ne g (HHHHHHEH -

added for protérn éet REHT (%n anﬁcﬁ I% "éa |onK1‘ qér%r?%ﬁ%n%nbn)ﬁanepgly
engi neered Metty2$idinejsagdentical to wild-type Met except for the
del eted region (aa 26;741 The am no acid sequences of, engi neered
HGF 30 proteins ( He NP NPSYS0)thaly r SRHENE « SPTo inhabirs; HGH-
pepti de) plus 1nld@gdaanS'asi7Q8 gkiGFtla, imav3Rrd731{Aa) 1nehGFvi\1té]J, axtor
52-205; HGE-pr.2Rsdd0ed 28 mptapaioue NG or HhAG ePidaRGIaRda  wich

pol y-histidine tag were added the C-term nus. Uncl eavabl e HG- has
been descri be&eﬁé’F‘BFBan\/a}i%r?éld MetePhaPPheBINGHioR YRR PRyEERINed by
114(10), 1418-imnubé3R)otiNdig NKisisy a ahnerpiesbantysbsidE NKdtibodies
consi sting of a er e ¢

1- 205 directl y%ﬁ = ggné\ﬂ i%éz"aéf(‘ir% %ELBEOJS%?S%:% el hglﬁ%\%gm Wt
encodi ng al | é‘ﬁ’ﬁllﬁ@@%%ﬂ ﬁﬁ@t”@Fns’PEW@rlé sUBEEINEY- i nEBPEYe VeSkeFyi r@)
transfer uect @rrahahpﬁgeLsndwaB@eE&MQGEQsWr e HrSE@ot Mo .sphk)ol s ploZce

of L 9fp cDUA g5 56l 0serlin ol eFian A 8L .o S20000 Nt G

25(2), 217-22 I ng sequence was replace ol 'owi ng

cDNAs: decoy rEbepfiad hlilsC?@’EtgelfDaNé then %‘e‘rfﬂlllalmé WFL§1’1( SEEP nant
No.: 3), Sena- RSF 150F|_ﬂﬁnhl ®rehERed D hNbuldy, RIri1dedLAGALSof SE‘»QS| D

No.:5), IPT F D | AG his (SEQID

| PT 4)1 2 FLAG t‘%j? klo Ngﬁfl)“i* PTE% FL%% ‘%if(d 8"AN0 4\%5

4 FLAG hi §5(SI§QrPBtP~B‘3 ﬂ_mm wth APhergid. (Essqﬂmptmo‘fecmv ]NGZIPW@Y
his (SEQ I D Netet; 123, I-l@mé:XPS?lO NYE) hire: Q—@E@lﬁd}ﬂ\lﬁa 18dge HGErBIKL tMEC

his (SEQ ID Na.:14 GF; 1 C.hi.s (SEQ | eavabl e HGF
I\/Ih/C gn SQ( SEQ Ieﬁpﬁglmi%% d '\%ﬁf Iﬁl sé(Sga IEIOI{ISEN:_J‘LC/‘%1 ﬂﬂﬁ{ os;/ati n NYC
hi s(SEQ ID No. :18). a5k E%yrge gh@dﬁ@dthgtmee%?@ntzp@saﬁ@la%s arfil- ’

engi neered r ecet or g
NEL S 51 R A e Bhdnecdl | s

medi um of | ent,
in the abg@nceiiok seramnj—‘aﬂi&ﬂ qmlbcutanacbmsdw mhpéehoﬁ.nedabyvéiﬁor—

i mobi |'i zed- ”%E:théuéé&”tMDﬁf&ﬁ@f@stsogr@ém)é as PLVIQURLY daskihbed;ls

Mchieli P. et al é Bi ot echnol 31( , 488-495. Conversmn
of pro-HGF i nf'§RAEPTHR ?—\%9‘—* dage - 152) ekt arediade T nd B aP LA Rk i el
pr o- HGF ( maxi makeconcént nats ont 1:0€ n:g/ Phys ™ Y haﬁsﬂ,O%eFﬁ&r(tSlcgrY&,urrStr

Louis, M ssouri).at., or uc Fag! n d
by Vestern bl oltr%efengg %gé:lng) anglégf‘}%: g ant | b%dl %r ‘%) ﬁ;iﬁ?%i
h s ©

M nneapol 23, MPF]H@%OPX)H Unicteeav 56) eIP@m%‘ %@F TG
i ncubati on wi tthmbBSs&aisi atse disaisigpaat HEFLA® aidlb@ﬁsays thﬁlﬁmmﬂroad
active HGF wi LRounpr gpessedoHoR, ﬁE@d'&%ym%ng' £4 dbgands Lo

sol ubl e receptors was neasured Ll SA 10 tagged so ul%l e

receptors in §GPFHe%hH§Ehaﬁ&tW@QFaagéﬁe}éﬁfﬁ} e%’?‘%“d“l | FeniROdLe S| Jled

phase. A fixedusbacerifr aterlaf paiti qudrsoknmblﬁ r egept Olsect@Bn was
ng/ well) wgs g@%Bhﬁ%QeéobgG W&o s%loé teémpr& ofel.0s £oa ﬁd Fﬂe%
were incubated Wth 1 ncreasi ng conc rati‘ons engr heere

| i gands, and Befdi P waSerevRal ed (B3 ﬁ@e%%ﬁ‘ﬁhyl atred Semce- HGE1Y515
anti bodi es (R&Qoﬁysa@@p W nBeapsl i Spurly NBEEOLEs OhwedBt | aMYGrzed by



20 California). Cell culture MDA- MB- 435 human nel anoma cel | s
were purchased fromthe Georgetown University Tissue Cul ture Shared
Resource 25 (Washington, District of Colunbia). Cells were

mai nt ai ned i n DVEM suppl emented with 10% FBS (Sigma). TOV-112D human
ovarian carcinoma cells were obtained from ATCC (Rockville, Maryl and;
ATCC N. CRL-11731) and were cultured using a 1:1 m xture of MCDB 105
Medi um and 30 Medi um 199 suppl emented with 15% FES (all from Sigm).
A549 human lung carcinonma cells were al so obtained from 16 ATCC(ATCC
N. CCL- 185) and mai ntained in RPM supplenented with 10% FBS.
Lentiviral vectors 5Vectorstockswereproducedbytransi ent transfection
of 293T cel I s as previously described in Follenzi, A et al. (2000)
Nat Genet. véc) 217-222. Brlefl%/\% e Iasm'dDI%Amxfor
transfection WREECIHESEY edPaSSF6ETS PreEific Qv gPmegagpases -
PACKAG NG 10 pletsratadsphDLghpRREIdS. 2 ipg,. RENeplmsmiat, ©f25mpge with

TRANSFER VECTQR {lragikd #2+18) 1th%7 X R%1 The.l.Epl as{A dsycuer e i | UEc?éjn
in a solution of TE/ CaCl a HBS s ut| on sognged Whl|

vortexing at n‘%ﬁﬁcrﬁ%a?ﬁeihar%h TB5E1MH grat el y
added dr op-5n seepresensatsveelihapeat e tnhau:omet&tia’rm i b att el ampty

37C. After 14-J&.dhouesohBe guhd WeiRfis U%w@sswﬂl@&%m T

one. Cell cul ture suger nat ants cont al ni ng vect or artl cles
Dotted 1lines entify t walls of Dblcod

vessels (vs). Metastatic cells (mc) can be found inside
vessels as an embolus or in the parenchyma.
10 Magnification: 400X.

The data presented in the present disclosure suggest
that the o-chain of HGF binds to the IPT region of Met at
high affinity, and that it does so independently of

15 proteolytic processing of the ligand. They also suggest
that HGF binding to IPT in the context of a trans-
membrane Met lacking the Sema domain is sufficient for
transmitting the signal for receptor activation to the
cytoplasmic kinase domain, although without distinction

S 20 between the inactive and active form of the Iligand.
Finally, they provide evidence that engineered proteins
derived from the IPT region and Sema domain of Met are
capable of neutralizing the pro-invasive activity of HGF

both in vitro and in vivo.

25 It has been known for long time that HGF is a
bivalent factor. Early protein engineering studies
identified & high affinity Met-binding site in the N
domain and first kringle of HGF. Subseguently, combined
biochemical and biological analysis demonstrated that the

30 HGF serine protease-like domain (B-chain), while not

necessary for binding, plays a key role in wmediating



were col |l ected about 36 hours after nmedi um changi ng. After
collection, the supernatants were filtéred through 20 0.2 Am pore
menbranes and stored at -80C. Viral p24 antigen concentration was
determ ned by the H V-1 p24 core profile ELISA kit (NEN Life Science
Products, Boston, Massachusetts) according to the manufacturer's
instructions. Cells were transduced in six-well plates 25 (105
cells/well in 2 mM of nmedium using 40 ng/m of p24 in the presence
of 8 pg/m polybrene (Signa) as described in Vigna, E. and Nal dini,
L. (2000) J CGene Med. 2(5), 308-316. Mediium was changed about 18
hours after transduction. Cell growh and protein production was 30
nonitored over time. Trandsuced cell lines were then seeded in 15 cm
pl ates, grown to 80% confluence and 17 incubated in_medi umw thout

serum After 7Z9&GPE, th€c§bﬁ%?ﬁﬁlantsbgﬁﬁtalnFﬁ@ePﬁéyreconﬂ?ﬁ%ﬁ&ed
sol ubl e pr ot eicrysweiéogohpleit eandf | treragereesd spudatfa echabye athenotyhly

chromat ogr aphyc}%rra%m'{:?ge&“ bt 1805 ri-d JFIMAY- BLAC 'thE@iéxQé‘lﬂPdtﬁ/éésltcﬁJ n
bl ot anal ysis nmuno- preci pitation and Western bl ot

anal ysis were a&éﬁP&Fﬁe&eﬁsgh@d%‘ﬁ r3tS O b - UEEP & K rasedibsh
Longati, P.S etimaleraci®96d) wdnbogere Sfrd) ,doA@inl @5 MetSi gliad waserface

detected usin e":tgeeﬁy%%@ma(-é £3hap BLRSGhENMES, hé’assf}@qu %Mver

Jersey) accor 1_.ng to the manu acturer's |nstruct| ons
anti bodi es f oreliUFdiRopSBELpi PRGLEN X&R¥ IFE8RTEELRT | HRY syymebecmrqﬂ

et al. (1996) micPathopy Qs 266ygt&dednd-ier erpuesbased 1bodtdts
UBl (Lake Pl acj YRk . o] e t

wer e purchase%r&mg an'?la %’:r ﬁﬁ%ﬂ%\% éﬁgtaﬁigﬂggé%eéoﬁ% é(;) t%ﬁedﬁd
from Si gneld MEheph&ePRor §PBRiHn AUnalipsi-s Haveesiti viRlasmeact sgsonance
transduced MDAr¥By43b eelkslwastpetf ahied iasepaevicnishys dasciddyed dwn

Mchieli, P. %&f%gi§§'(£ggﬁ¥”2 Q%Q%%rlSEEL éﬁga’tﬂg%-%%'HGF—B for Sema
and 100 times lower than that of HGF-a for the intact
receptor). Since this weak interaction cannot account per

15 se for the tight bond between HGF and Met, the high
affinity HGF-binding site on Met had still to be
identified.

The results presented here contribute to £ill this

gap and suggest that this long sought-after HGF-binding

20 site lies in the IPT region of Met and more precisely in
the last two dimmunoglobulin like demains close to the
cell membrane. Several distinct experimental evidences
provided in the present disclosure suggest that this is

the case. Firstly, a soluble, deleted Met receptor

25 containing nothing but the four TIPT domains (IPT) binds
to HGF with substantially the same affinity as the entire
extra-cellular portion of Met. Conversely, Sema displays
very low affinity towards HGF. Secondly, IPT binds to
active HGF, pro-HGF or HGF-a with unchanged strength.

300 Thirdly, deletion of IPT 1 and IPT 2 does not affect the
affinity of IPT for any form of HGF. Fourthly, an

engineered Met receptor carrying a large deletion in its



HGF cross-1inking and Met activation analysis

Lentiviral vector-transducedTOV-112Dcel | s

expr essi ngMet a25- 741wer esubj ect edt osurface 25 biotinylation anal ysis

usi ng an ECLTM Surface Biotinylation Mdule kit (Amersham

Bi osci ences) according to the manufacturer's instructions. Chem cal

cross-linking was perfornmed as previously described in Mazzone, M et

al. (2004) J din Invest. 114(10), 1418-1432. 30 Briefly, cells were

deprived of serumgrowh factors for 3 days and then incubated with 1

nM HG- for 3 hours. Cell 18 |ysateswereigmuno-precipitated

usi nganti bodi es directed against the Ctermnal portion of Met as

disclosed in Ruco, L.P. et al. (1996) J Pat hoI. 180(3), 266-270,

resol ved by SDS— GE_usin 10% 5 poI | am de gradj ent and

nalyred by WRRSETTAID: (S HFSEERG LRt L CEP AN 60 80 HaD) ChorST

receptor acti veddude anaflydilss 'f@istllztDTq:ellrn&umgl@sslmg1MBtaZ5dc7rﬂd.1ns

were deprived gfet AN 0 g&@%bnéa%@r Saﬂlqut-} daySpHand tdenugd | aphated

with 1 nM HG,_Uncl eava E C%: NK1 or 10 NK1-NK1 for 10 m nutes.

Cell's were | ySe@n§SrAg € a§la‘é%3c Hed iAo RGAEVAL PN oFC gt e (4RRiF)e

Oncogene 9(51) ,0f49+hB7. c€Xl ) ulaalthpughems waneotmmrm:lprgemspl tla¢ecken

W th anti-Met (o] ed by, ot
AL R0di8s A% aﬁqﬁnu %&%28 s?’i‘;%'ﬁ% dl%%% o df Ner

using anti-phos hotyr03| ne a UBI The sane wer e
re-probed w t A%dnt iR &t i Heimestq R?:l‘&%tall_n Fth‘;etmaflllma(llg%a }Blndlng
Pat hol . 180( 3)don26.6- :bIO)HGBoqI o caspasisayst Coliadeing ny@si it iass ayfs
using MDA- MB-435 cells r d.uysi or oi as
described in Il\k/% Attt a%e E%f%gﬁggé%o% &?gncﬂelrQ %Fécﬁr ﬁg'?elys i
Briefly, s;?herf{ﬁFds WeHe deRBEREBEDYIRndfat Py &oFl eNKL ghindizgo
cells/well) iminen-adherent 96-well plates (G einer, Frickenhausen,

Cermany) in the presence of 0.24 25 g/nl nethyl cell uI ose (Sigma).
Spheroi ds were enbBHded Fheee adail IRRjert dt rd Xkomadieniafg 1IR3 imy/HEF

type | col |l agenndgiam rat jtail 16BD Boesabenees, Besd or dyyo revmus
Massachusetts) and S_usi ng 96 weII I te 5240 sg;lerm we

B ||
Enbedded spher®i al§tb%é?/F R Pede O L FC 4b ChBtr s Ui EE%%C?H
sti mul at edSwi taf Betn§ail ed@o (IREDE16y Aoy f bigaord frdmdaddi siomaln 2his

lf;our S The nurher oaf A:J@&lfftsldz‘aﬁf(lﬁtolfnggérﬁéﬂ e@@db&%%ghlg f&w
y M cr osgop eas spher oi er_ ex al _ poi

anal yzed. Turrg:&ﬁ éeﬁggl §e§§sg9‘§a%{e’rﬁ Rﬁci‘eaﬁp Sayect }Tgﬁ for

VDA- MB- 435 t uemddegl| @as(eg 06 BIgl9As/amseye). i @3@31111 wu@l\/@mmd

inj ected subcutanegus! yri ehe £B6a I b&thtiPOSH %&E&kaakmghﬁe&afeﬁ%d
old i rrrrun%%efl cient ny-/- female mce on Sw ss back gr ound

(Chatrl es R'ver“P865FS orlté?t CaPBo, §RHMpFEred form the Met

extracellular portion containing a deletion in the Sema

domain was not capable of co-precipitating HGF.

The present disclosure further demonstrates that
cooperation between Sema and IPT is observed also when

25 the extracellular portion of Met is wused as a
bictechnological tool teo inhibit HGF-induced invasive
growth. In the in vitro analysis and in mouse Xenografts
both the IPT and Sema-PSI soluble proteins displayed a
significant inhibitory effect. However, none of them

30 could achieve the powerful inhibition displayed by the
full Met ectodomain, which contains both the low affinity

and high affinity HGF-binding site. This implies that



10 Tunor size was eval uated every 2 days using a caliper. Tunor

vol ume was cal cul ated using the fornmula V=4/3nx2y/2 where x is the

m nor tunor axis and y the nmgjor tunor axis. A nmass of 15 mM®B
-correspondi ng approximately to the initial volume occupied by
injected cells- was chosen 15 as threshold for tunor positivity. Mce
whose tunors were below this threshold were considered tunor-free.
After approximately 4 weeks, mce were euthanized and tunors were
extracted for analysis. Aninmals were subjected to autopsy. Tunors and
| ungs were enbedded in paraffin and 20 processed for histol ogy.

M cronetastasis anal ysis was perforned by m croscopy on serial |ung
sections stained mﬁth hemat oxylin and eosin. Tunor sections were

stained with hemml ol and, a5l @%ﬂf&g@lt&ﬁtgyte‘ncbgg%ﬂ% vet

pat hol ogi st no sanp ene expr
was detern1neG“&ﬁVFGHBrW§éé?|GH§ @VFrﬁnﬁﬁ@ﬁl@@%ﬁﬁﬂﬁn@ﬂ@yakﬁﬁﬁﬁy been.
anti - FLAG ant iikeeitesi 8 g88) . tHefdd @ds VRELaSPUNIRS Heahned Brébedhyer

hemat oxylin ( ma).  Tu |o ene |s Jas ana -
|nnunohlstochgﬁgét%?VES|na Seg ré%l fé%ESFSBBPEHfF%% e

(DAKO, d ostr Uipr DéaFBRRY! S]] memﬁétmmmlmdtasr%@w or

Vessel denSltmﬂ%oagégssagtbwlﬁacwseﬁ@yzpf\trém 2 §1aeded&>ﬂoa5ona
ani nal mere a ani mal_.procedures hﬁgprove

Et hi cal §|§n gﬁ thgafﬁlv%ﬁsﬂﬁgylﬁFa?b??n 29 t a2 &nd BWP?E iV
Italian M nlsUﬂyubﬁtPEaIPﬁ M5t &0t sthe at repiaiepdi ©f HGF/MStadependsait
significance was,cdekerm ned using a two-tail honbscedastic Student's
t-Test (array 1, control group; array 2, experinental group). For al
data anal yi®ed, a significance threshold of p < 0.05 was 10 assuned.

In all figures, values are expressed as nean + standard devi ati on,
and statistical siYATEREAMY: MEAHPBAt ed by a single (p <0.05) or

double (p < 0.01) asterlsk 15RESULTS Engi neering of HGF/ Met
functional domai ns*ZTAF %Hﬁéﬁﬁ?ﬁ@eféﬂgesentatlon of the functi onal

domai ns cont ai ned gp; ﬁ/ég lssméﬁgxy%é nrg 1%%%h%§1rheered

extracel lular portron o inc udes
and four |PT Ag@arés (eertipgfelin Hos |@O%nﬁ6§%db@ﬁnar9eawraﬁada 4
P-chai n j disnedthyidardi sedphiatid baéngeld neh@enéaﬁt@ pe@hat guedhe a1l

a-chain in tug;fggggrb%%ée?Oe N.ter mnal, d 1,30d ﬂﬁéﬁgiﬁ%%%gfgl

(right panel) o anal he interactions tmeen \
the i nventors FEREFEBsaH Ahf VhesErmifet iT9FalPmdsraprAsdasat hdPeaurnmes
sol ubl e prot eidts sofubtei meal pder@ins WM Bank N. X54559) correspond

to aa 1-24 (signal peptide) plus: Decoy Met, aa 25-932;
20 Sema, aa 25-515; Sema-PSI, aa 25-562; PSIIPT, aa 516-932;
IPT, aa 563-532; IPT Al, aa 657-932; IPT Al-2, aa 742-
532; IPT-3, aa 742-838; IPT-4, aa 839-532. At the C-
terminus of each molecule a double FLAG (SDYKDDDDK - SEQ
ID No.:19) or single MYC (EQKLISEEDLN - SEQ ID No.:20)
25 epitope sequence and a poly-histidine tag (HHHHHHH - SEQ

ID No.:21) were added for protein detection and
purification. The transmembrane engineered MetA25-741 is
identical to wild-type Met except for the deleted region
(aa 25-741). The amino acid sequences of engineered HGF
30 proteins (Gene Bank N. M73239}) correspond to aa 1-31
(signal peptide) plus: HGF, aa 32-728; HGF-a, aa 32-473;



engi neered to contain the signal peptide of the parental protein at
their NNterm nus, so that they could be properly secreted. At the
C-term nus, an exogenous 30 epitope (FLAG or MYC) for anti body
recognition and a 21 poly-histidine tag for protein purification
were added. All cDNAs encoding the engi neered factors were subcl oned
into the lentiviral vector pRRLsin.PPT. CW. Wre, and reconbi nant

|l entiviral particles were produced as 5 described in Materials and
Met hods. Reconbi nant proteins were collected fromthe conditioned
medi um of lentiviral vector-transduced M3A- MB-435 human nel anoma
cells and purified to honogeneity by affinity chromatography.
Purified proteins were quantified against standards by 10 SDS- PAGE
(Figure 1B). nal ysi f. Ve igte S
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active HGF, engineered . receptors and
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was reveal ed Usi. ng)anﬂPTNWIEanFHMEdu&s (SNonISpEol t BE, bIATi HgFIAG MES
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15 aff t t
b7 Tk P 1Y GO GG (5P e LR 2 R g
S

detected in tHﬁ@QKFHdNef : WelsayKisdifa- pip Hﬁﬁhdﬂtha :di7gni pREHPELatin
affinity to aotvicvaib(FEQML ,Nonvhillee .bi nding to pro-HG-, HG--a or HGF
NK1 was 20 undi sti ngui shabl e from non-specific binding (Figure 2C).
In contrast, |PT bound to active HGF, pro-HG- and HGF-a with the sane

hi gh affinisty (Fi ggﬁg}ﬁ&)ndﬂ@a Nrdkubosbebdrt LREa}9 tines less tightly
than active HGF, i.e. with the sane affinity as 1t bound to Decoy

Met. These data All engineered receptors and factors were collected
from the conditiconed medium of lentiviral vector-
transduced MDA-MB-345 human melanoma cells in the absence
cof serum. Factor purification was performed by

30 immobilized-metal affinity chromatography as previocusly
described in Michieli P. et al. (2002) Nat Biotechnol,
20(5), 488-495. Conversion of pro-HGF into active HGF was



25 suggest that the IPT region of Met binds to the a-chain of HG- at
high affinity independently of proteolytic processing of the |igand.
The a-chain of HGF binds to I PT domains 3 and 4 with 30 high affinity
23 The | PT region of Met extends for about 400 ami no acids and
contains four IPT domains. To nore finely map the | PT-HGF interface,
a series of IPT variants that were deleted in one or nore domains
were engi neered (Figure 5 3A). IPT 41 and IPT 41-2 are two N-term nal
del eted fornms of IPT lacking the first or the first two

i mmunogl obul i nl i ke domai ns, respectivelya51PT-3 and | PT-4 correspond
to the two C-termnal imunoglobulin-Ilike domai ns expressed as single
proteins. Protein production and purification 10 were perfornmed as

descri bed ab\a&% f'gl}%egbll y %C‘EE% |n ered | c‘PTS§£8 et erq%#clflh

HG- a- chai n was |nvest| I'ng assays using the
| PT region as %WF@FNWTNQ PTIARL) | Pﬂltztli 2-1PPT-EBAnd SEPT24 W e
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shown in Fi5guraé’-t380déiéﬁet| ORERD t%@tfemsm tME)mPG?ﬁnﬂiG@I obuMilnnBW(’éa
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| PT donai ns 3 %hd“%~ agé suffih erﬁr}“‘l‘t&S bi REP TG R 59%@3% nPE %/%g were
cells. To detiscmbreedhetitdr HEromilng betoukdrd rePTo8sarmt 4engitdrred
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cont ai ni ng | PTrgoml ns 13 ang 4, the tlr gnsmanbranre FJQ Phedan t
using Prism software (Graph Pad Software, San Diego,

20 cCcalifornia).

Cell culture

MDA-MB-43% human melanoma cells were purchased from

the Georgetown University Tissue Culture Shared Resource

25 (Washington, District of Columbia}. Cells were maintained
in DMEM supplemented with 10% FBS (Sigma). TOV-112D human
ovarian carcinoma cells were obtained from ATCC
{Rockville, Maryland; ATCC N, CRL-11731) and were
cultured using a 1:1 mixture of MCDB 105 Medium and

30 Medium 199 supplemented with 15% FBS (all from Sigma).

A549 human lung carcinoma cells were also obtained from



and the full cytoplasm c region (Figure 4A). The cDNA encodi ng the
engi neered receptor mnet25741 wassubcl oned into the sane |entiviral
vector described above. Reconbinant lentiviral particles were used to
transduce Mthe human ovary carcinoma cell |ine TOV-112D, which | acks
endogenous Met expression as determ ned by RT-PCR analysis (Mchieli,
P., et al. (2004) Cancer Cell 6(1), 61-73). Surface biotinylation
anal ysis reveal ed that Meta25-741 was properly expressed and exposed
on the 20 nenbrane of TOV-112D cells (Figure 4B). To exam ne whet her
Met, 2, 25-741 could bind to HG-, lentivirad vector-transduced cells
were incubated in the presence or absence of reconbi nant HGF and
subsequently treated themw th the cross-1linking agent B53. Cell 25

| ysates were i o- i pitated wt n anti body.rai sed_ against_the
C-terninal portion o?ﬁf}g{:, gsol (\jléﬂd"g%/S%SDSaﬁGE"éﬁB%ﬁﬁﬁ?@zedmoy RPMI
West ern bl ot t i suprisinegtadt ViHGR G GtBSnyl at ed anti bodies. As a
control, the sane anal ysis was perfornmed on w ldtype TOV-112D cells.
| mmunobl ots 30 showed a distinct band with a nol ecul ar wei ght of
approxi mately 180 kD in the,lane corresponding to cells expressing
Met 25 741 treated w i H&a%u‘f hot 1n lanes 25 corresponding to the

same cell's s t hout yHGEcer tarwbkd-typerdOV- 112,684 ! S1b§ith%l?:a11§"éxlﬂﬁ
presence or absencef of .theﬁ’{f1 gand (F:‘Rggre 4C). Consi dering that bo,t
Met A25 741 and-H3ESTREVECR ettt ar CReT ght? Sof PEPHIOXi-Hat 7,9 KDal " 5

t hei mmuno- pr ediilteazedcPosset | akedp2 MA@ nist cGapati b2® Wel h alterpt ex
formed by HGF plius Vet AZBz7411,65mid DNA mix for transfection was
prepared as follows: ENV plasmid (VSV-G), 9 ug; PACKAGING
10 plasmid pMDLg/pRRE 16.2 pg; REV plasmid, 6.25 jg;
TRANSFER VECTOR (plasmid #2-18), 37,5 ug. The plasmids
were diluted in a solution of TE/CaCl,, to which a HBS
solution was added while vortexing at maximum speed. The
DNA/CaCl,/HBS mix was immediately added drop-wise tc the
15 cell plates that were then incubated at 37°C. After 14-16
hours the culture medium was replaced with a fresh one.
Cell culture supernatants containing wvector particles
were collected about 36 hours after medium changing.
After collection, the supernatants were filtered through
T 20 0.2 um pore membranes and stored at -80°C. Viral p24
antigen concentration was determined by the HIV-1 p24
core preofile ELISA kit (NEN Life 8cience Products,
Boston, Massachusetts) according to the manufacturer’s
instructions. Cells were transduced in six-well plates
25  (10° cells/well in 2 ml of medium) using 40 ng/ml of p24
in the presence of 8 pg/ml polybrene (Sigma} as described
in Vigna, E. and Naldini, L. (2000} J Gene Med. 2(5),
308-316. Medium was changed about 18 hours after
transduction. Cell growth and protein production was
30 monitored over time. Trandsuced cell lines were then

seeded in 15 cm plates, grown to 80% confluence and



HGF binding to I PT domains 3 and 4 results in Met activation in
living cells. 10The inventors next tested whether HGF binding to
Met 025 741 coul d i nduce Met kinase activation. To this end,

| entiviral vector transduced TOV-112D cells were stinmulated with
pro- HG- or active HGF, and cell |ysates were imunoprecipitated with
anti-Met antibodies as 15 above. Receptor activation was determ ned
by Western bl ot anal ysis using anti-phosphotyrosi ne anti bodi es. The
sanme blots were re-probed with anti-Met antibodies to normalize the
anount of receptor immuno-precipitated. Remarkably, both pro-HG and
active HGF were capabl e of 20 inducing robust phosphoryl ati on of

Met a25-741 (Figure 4D). Since pro-HGF binding to full-size Met does
not induce kinase,activation,..this.. sts _that the S domai n
sonehow exertslnacr?baa%teg- iFhi Bty “ef eg‘t‘e' o Net @gttgfcyte{ég BN tPe
that is rel easebegpehabiadragtabning the HERoTREnREEepPoubEe | pEdERIron
was al so perfajamed uséinedded, NKisiargean ene nesied idigmerhe | hgand cy
consi sting of e N@l }‘:r nentst'rgeﬁ%gat gd_%(poé andem (NK1- NK1; Figure
4E). As shown |n°ﬁagﬁgea KT strnut'ation of Ientiviral
vector-trarfdsduced TOV-112D cells resulted in potent 30

phosphoryl ation of Met625 741, while stinulation with nononeric NK1
had no effect. ThedBPRSUPILRUGGestt f3f Western blot analysis

Cell 1lysis, immuno-precipitation and Western blot
analysis were performed using extraction buffer (EB) as
described in Longati, P. et al. (195%4) Oncogene 9{(1), 49-

10 57. 8ignal was detected using ECL system (Amersham
Biosciences, Piscataway, New Jersey) according to the
manufacturer’s instructions. Anti-Met antibodiegs for
immuncprecipitaticn have been described by Ruco, L.P. et
al. (1986) J Pathol. 180(3), 266-270 and were purchased

15 from UBI (Lake Placid, New York). Anti-Met antibodies for
Western blot were purchased from Santa Cruz. Anti-FLAG
antibodies were obtained from Sigma. Met phosphorylation
analysis in lentiviral vector transduced MDA-MB-435% cells
was performed as previously described in Michieli, P. et

200 al. (2004) Cancer Cell 6(1), 61-73.

HGF cross-linking and Met activation analysis

Lentiviral vector-transduced TOV-112D cells
expressing Metas- 741 were subjected to surface
25 biotinylation analysis using an ECL™ Surface

Biotinylation Mcdule kit (Amersham Biosciences) according
to the manufacturer’s instructions. Chemical cross-
Linking was performed as previcusly described in Mazzone,
M. et al. (2004) J Clin Invest. 114(10), 1418-1432.
30 Briefly, cells were deprived of serum growth factors for
3 days and then incubated with 1 nM HGF for 3 hours. Cell



26 the two Cterminal I PT domains of Met (IPT 3 and 4) are sufficient
to bind to HGF (and nore precisely to HGF NK1 that represents the

m ni-mal Met-binding nodule in the a-chain of HGF) and to transmt the
signal for receptor 5 activation to the cytoplasm c ki nhase domain,
presumably follow ng |igand-induced receptor dinerization. However,
they al so suggest that IPT 3 and 4 al one are not sufficient for

di stinguishing the biologically active formof HGF fromits inactive
precursor, pro-HG-. 10 Sol ubl e 1 PT inhibits HG--induced invasive
growh in vitro. 1In a previous study, i18 has been denonstrated that
the extracellular portion of Met expressed as a soluble 15 protein
(Decoy Met) inhibits HG-induced invasive growh both in vitro and in

nouse nodel s of ¢ er hieli P . 04) r . \
61-73). Recon%ﬁﬁ?%%gsolgg%% Sé%%q |?%§§L%lé%9§ﬁomﬁé§§8inﬁ?%#%gééﬁﬁ§
| i gand- dependdaecsrd - pEdepEhdeiite ME-YsAeSpRér yPaRTF PR (Ihg-Mefp as
Beltran M et @lsc162684)inCaneer Cebl 6€131.7%1843) Basednel. these),

results, it has Db tested whet her, solu di spl.ayed HGF/ Met. ..
%%sf399y i nIFF9 veé l?g_ NE@?W%E%% L a N? 10%

antagoni stic acti Vit “Irving ce 5 hunar melZanonms
cells, whi éh ®pressyhpridmaoradient escainadbéddnbdelesysrenpierting
anal ysi s of H@zindb afediatedahoviasd e grrahh, reer eckeppsduget: witibn

lentiviral vectors encoding %Bble coy Met, Semm-PSl or IPT. Cells
transduced wi tHo4AXS&Rpty @c?g wer® dSed FETHHS . qﬂeetrff?'\"’/‘ilr al”ere
vect or -t ransdueedivefl] o seserri ngrevipatabrers eelrs of dgpd ubnd then
factors (appro¢imetiget¥d5@ith 1 nM HGF, Uncleavable HGF, HGF NKl or
10 NK1-NK1 for 10 minutes. Cells were lysed using EB as
described in Longati, P. et al. (1994} Oncogene 9({1}, 49-
57. Cellular proteins were immuno-precipitated with anti-
Met antibodies as above and analyzed by Western blotting
using anti—phosphotyrosine' antibodies ({(UBI). The same
15 blots were re-probed with anti-Met antibodies (Ruco, L.P.
et al. (19%96) J Pathol. 180(3), 266-270}.

Biological assays

Collagen invasicn assays using MDA-MB-435 cells were

20 performed using preformed spheroids as described in
Michieli, P. et al. {2004) Cancer Cell 6({(1), 61-73.
Briefly, spheroids were generated by incubating cells
overnight (700 cells/well) in non-adherent S6-well plates
(Greiner, Frickenhausen, Germany) in the presence of 0.24

25 g/ml methylcellulose (Sigma). Spheroids were embedded
into a c¢ollagen matrix containing 1.3 wmg/ml type I
collagen from rat tail (BD Biosciences, Bedford,
Massachusetts}) and 10% FBS using 96-well plates (40
sphercids/well). Embedded spheroids were cultured at 37°C

30 for 24 hours, and then stimulated with 30 ng/ml HGF (R&D)
or no factor for additional 24 hours. The number of

tubules sprouting from each spheroid was scored by



30 pnol/ 106 cells/ 24 hours) were serumstarved for several days,

all owi ng the reconbi nant factors to accunulate in 27 the nedium and
then stinulated wth reconbi nant HG-. Met tyrosi ne phosphorylation
was determ ned by immuno blotting with anti-phosphotyrosine

anti bodi es as descri bed above. As shown in Figure 5A, both IPT and 5
Sema- PSI partially inhibited HG-induced Met phosphorylation, while
Decoy Met conpletely neutralized the ability of HG-F to i nduce Met
activation. Re-probing of the sane inmuno-blots with antibodies
directed against the C-termnal tail of iMet reveal ed no substanti al
10 difference in the anounts of inmuno-precipitated protein. To
test the inhibitory potential of Mt ectodomains in a nore biol ogical

setting, the same cells were. enployed to performan HG:- dependent

br anching mor PHOGEREEPY - albay SSBr ef br FRAFRAHA® Sitfe OPES HIER 6° b ROt
15 in a three vimeerasedgakdcol | agen matrix and then stinmulated with
reconbi nant HG- to form tubul ar structures. Branching was quantified
by scoring the nmean nunber of tubules sprouting fromeach col ony. As
shown in Fi gure 5Srubetbgenestd edsBFsand Serma- PSI i nhibited HGF- 20

i nduced col ony branching (Enpty vector, 17.5 tubul es/colony; IPT, 4.0
t ubul es/ colsony; SelanPSrir®l 7vected dgtosbonyd . MEBWER €435 comsist enltls
with the resul {5 1¢bt aidied /fuRBPSPhOr ¥l at i pn @fpeﬁhﬁﬁntvﬁarede§9¥eé\@éd
was a nore potent HG-inhjbitor than elgher of its subdomain 2 (2.5
t ubul es/ col onﬁ{bcﬁéﬁpﬁ%ﬁiﬁt’rw i g &d 96F B‘B?‘b‘?ﬁ/l%%ﬁ& ofy S+¥ R
in Figure 5C. old imSohodt&idiEhtdi spthys fEmtailet umbce anth Swiss CD-1
anti - met ast at iy AetbVhlY (dhdPie8 RrRiwvd @%ﬁat@ri_‘é@ﬂceéalclo‘%mﬂ’éiﬂ'.
vect or-transduced "MDA- MB- 435 nel anoma cells were injected ,
subcut aneod y THRG @328 R -SRI FVEIHor FB(R h N ndnFRbirsE -
over tinme. Aftmcapppdxnaated yedlhmdetwdekising ury sfomrangd aeXta ABlezly /5

for analysis, gpdom,ce; yWerge SHPLEL @dnbP Ut OPS¥a WM Bhe major tumor
Kapl an- Mei er-11ke anal ysis, where the percentage of tunnr-?ree

animals is pl PHEd dhaPaet Of md 2arfdl t UFOFTEEPRREINT sapRERtitatedy to
cal cul ati ng t hehenediiatnal nvadayse @dduperdi heeletkoddilbied 16eceps oflSosen

del ayed tha appeatance of A0 SXRRL! TRALAL, L UDNA HONRYET LuhBl; VaS.e

r.S.
slightly nore effective an decoy t was nore po

than either | PPIGW Skt PSRrEFIYet eV . comatJaied of uReifr asur defter
over tinme revegpedxtihatel PTenagetnl y rildeghidne | @sshpfifeat iamgl thawrs

decoy Met, WhiJoGeSallBRal oho AN Blied neonlagnkhe A o gilat ddring
the very early stages of the experiment (Figure 6B). .
| munohi st ochéMit@REYandMysrs 8ndt FHASFHeNerexpreadiesh ShobwiriiHar and

Decay. Met ,20SeparcRSksaad 15 maaebedgsi MMiatohevetsasigl dnsliybbut ivan
0, oo FLAR Sk R0 Lep B0 BIL 01 000" 09E0LG, S ogt ol
in inmpairnment BithadgegenEsis. ardnepsiect THRRT wWBPet berd yweke bytained
i Muno- hi st oCREWKS heMa Skl b edses agdi fsdlMvem W kabk anspdatdmr,
and vessel Ckﬂﬁgt%%lggfst not informed of sample identity. Transgene
25 expression was determined on tumcr sections by immuno-
histochemistry using anti-FLAG antibodies (Sigma} .
Sections were counterstained with Meyer hematoxylin
(Sigma). Tumor angiocgenesis was analyzed by immuno-
histochemistry using anti-von Willebrand factor
30 antibodies (DAKO, Glostrup, Denmark). Sections were
counterstained as above. Vessel density was assessed by

microscopy. At least 12 fields per animal were analyzed.



25 assessed by mcroscopy (Figure 6D). |PT decreased tunor vessel
density by 1.5 tinmes, while decoy Met achieved a nmuch stronger
inhibition (approximately 4 times); Sema- PSI did not significantly
af fect tunmor angi ogenesi s Upon autopsy, lungs fromthe mce described
above were 30 extracted and processed for histology. Serial |ung
sections were stained with hematoxylin and eosin, and anal yzed by

m croscopy to determ ne the presence of 29 m cronetastases. The
results are shown in Figure 6A. In the control group, 4 out of 6 mce
(67% were bearing mcronetastases. In the | PT and Sena-PSI group,

m cronet ast ases could be found in only 1 out of 6 mce 5 (17%, while
no netastasis could be found in the decoy Met group. Metastatic

| esi ons were both par.enchynal xtravascul ar) and olic .

(i ntravascul ar** 5eéFi gr epgﬁcé‘glr‘rerseprw@@nt & P%}%"?ﬂﬁ%) thegThEhical
i dentificatiofafislséchi gii &hei HhiyeHGE biadiTvwgigi t dtehyt hen®HGFR the
provi ded in thg priesent ndkss) astingakhows desi gni ng of novel
procedures | eading to the generation of nore specific

i nhi bi tors/antagoni sts of HG- and of HGFR The follow ng are
non-limting exanples of 15 novel nethods for the identification of

i nhi bi t or s/%ant agoniS¢esietitE-/HEERtigr geting the high affinity

bi nding site of HGER or utilizing the high affinity binding site of
HGFR as a tool to GEREFAEECHbVEITIARCENEDr P arfSifdmises. uggng a two-
Devel opnent oftaa Inohoedermdasanid bedyddritats bt pOsst 0 (extaacel,| ubantrol
| PT-3 and | PT- i HGFR i HGE_hi.ndi ng Y t
interaction of° 'MAE%I?%e ggpr§%§¥fﬂ%%?g%5 ngpgqéndF?g#-gﬁhogg%ﬁ%
is essential fH2INZ§H af i nFFPHiGEEaprAdi Hipedwd dcafif geferat 8- 8pectds ¢
nonocl onal 1antddzathieds trhatalhi rfdgueekPTv3lasd - dxpnsk sanpet enasirt b

HG- for HGFR hi.ndj Thi.s. e j eved hy. ral_.stt ies. .

30(A) A reconb%ér}fg{rcli{;ggr o{&ee?rjigg??%’e?fiﬁﬂae erl'%/{es(ﬁ%\régm ° %Egggﬁ%g%w-lf

is generated b\ECaEE8r PrgeRetiiaglgo (» <0.05) or double (p < 0.01)
asterisk,

15 RESULTS

Engineering of HGF/Met functional domains

A schematic representation of the functicnal domains
contained in Met and HGF is shown in Figure 1A. The
extracellular portion of Met includes a Sema domain, a

20 PSI hinge, and four IPT wmodules (left panel). EGF is
composed of an o- and a [B-chain joined by a disulphide
bridge in the mature protein. The «-chain in turn
comprises an N-terminal domain and four kringles ({right
panel). To analyze the interactions between Met and HGF,

25 the inventors expressed all these functional domains as
individual, soluble proteins. Functional domaing were
engineered to contain the signal peptide of the parental
protein at their N-terminus, so that they could be
properly secreted. At the C-terminus, an exogenous

30 epitope (FLAG or MYC) for antibody recognition and a



engi neering technol ogy or chem cal synthesis. This protein or peptide
is injected into an appropriate |aboratory animal (usually a nouse or
arat) to give rise to an i mrune reaction. Splenocytes are then
isolated from5 the i mmuni zed animal and fused to a nyel oma cel

| i ne, and anti body-produci ng hybri doma cl ones are sel ected by
standard nonocl onal anti body technol ogy. Antibodi es directed agai nst

| PT-3 and I PT-4 are then screened by an ELI SA nethod simlar to the
ones described in this 10 disclosure that utilizes reconbinant |PT-3
and I PT-4 in solid phase and hybri doma- prioduced anti bodies in liquid
phase. Binding is reveal ed using anti-nouse inmunogl obulin antibodies
that are available comercially. Alternatively, antibodies are
screened for their _ability 15 to displace reconbinant, HGF (in |iquid
phase) from | PR -BA§CFB¥EQ EPH §8Flé“ﬁﬁﬁ%%)PuBFfffﬁtTﬁblveﬁ%lF???dto
I Muno- pr eci piAldt edNgcompiceditgl Plie 3eagihdeRed farcgbesnyere subclémyd A
pol ynucl eot | de iefuence ¢oAkDgIOf |RExBraNgek fdrd. d16 4klpkd, Ankng

appropriate expression vector i.s .20 injected directly into

| abor at ory anitfeO™PéngRve risd¢ivdrah |rﬂ?ﬁﬁéc?“é%poﬁ§éeagé?rr?ﬂucteﬁe dehe
product. At i bizdicesbddr éot ddtagaahst ahdPTMS tandd .| REcbmdieahbheproteins

I solated and wr%e%i%%%tggsgg‘ggegh%bg&?dlt10ne eGhuft BE! X@HEE@PHlde

sequence coding fo nserted i n an appropri

expressi on vedtssitorstEraedFerd e FPANYB - 43 TraMvERRanme £ oS néeﬂiéﬁ “and
expressi ng HGgWRifaeabt abn expoessedty ofby PTaf¥ ianid vl PEi4ceatbleamsiel |
surface. Cells, egg@r Sés'ﬂl%t'eﬁﬂi 3 x?é]:% 'cggan‘klafrl%dt g ln@tecéteaqldda'}td% by
Iaboratory ani mal gi've rise I mrune r ponse

ant i bodi es!di ri&t é’éGﬁgéFh%‘frq Ii'lﬁ)B and | PT-4 are isolated and screened
as descri bed above. 31 (D) Alibrary of native antibodies
generated by standard genetic engi neering techni ques (for exanple by
t he technol ogy knog@rzgﬁ g%{r?%'% & spl ﬁél-ﬁé@@d@mkkgﬁs' ynphocyt es

(preferably human, ltrating a

tunor expressing HEhE) ab$1 6§ e6Nate t!SéNMbIREOABI aanantEEa& apcky R
proteins. Positi Ve cl one 11(1 IS% Obsen Iones that b | PT-3 .and

| PT-4 at high “5F i m%ye) are en’ i so ‘-’lsspaé{ndedécr;lfju dlet hrec?ﬁ"—ioﬁody
char act erilzed Bieselem et y. SP@@E)?SHurrarﬁeﬂférmr yPEIcHET/s al&Ti solwnsd

fromthe peripghgeshi1bkeed 0f aopatigrisdaheria @sédm% exaeﬁé&ﬁ@
HGFR as di scl osed by sever al tu%]es i udi.n

raggi a
(2004) Nat NeGORTOUBTIC A S obf Rl R T areatie B
B cells are eéitiaﬁli'rlgh@@ed 15 aatskHEFed anttibodhesn tﬁ@l’f‘ls@le@l@aﬂ sdiG¥en

for cells secngtigng awagmdeke@@mﬁéaeggﬁﬁgag@mg $8Tad &R desa)
usi ng.the t hods qtl cribed here a % Havi n i dentif] ed such
ant i body- produ® i cél I%hast%elréﬁets‘? fan?? %ﬁf Jdar b O ed Bipding
pol ynerase chaifdinéagt wea datleR@imtdingartbrgémeticc reggeneion ngnalysis

procedures. 55 ddentibbicaty 'rpn P@té‘l%qgt GRRPOYRG HJAR! b'I@nds fifse
extracellular 1 PT-3.and | PT-4 domai ns _of HGFR i nhibitin

activity 25W FPFLEEPRRr enfeSPhr d%th, B nls p8ssifiFe ‘("bg]ilso?at]é" t &t
conpounds of dippepsématrely n thato b ndntio tfendigderaf fiwitly HEFevious

bi ndi ng sixke Gl HEENNS | NkeMEEPET WidhR 'ﬁda”gHS%’d HEER @68 | ¥akhonm

Thi s can be achi eved by several strategie
Q’f?n?ty gt east one a}L gg lower compared to decoy Met.

Surprisingly, both PSI-IPT and IPT bound to HGF very
efficiently, with almost the same affinity as decoy Met
(Figure 2A). The presence or absence of the PSI domain
30 did not affect the binding affinity for HGF of either

Sema or IPT. Since almost all Sema domains found so far



screen a conpound library (including but not [imted to a synthetic
chemcal library, a natural conpound library, a small nolecule
library, a peptide library) for agents that displace HG- i nteraction
with IPT-3 and IPT-4. In 5 this kind of assays, reconbinant |PT-3 and
| PT-4 protein is imobilized in solid phase and i ncubated with a
fixed anmount of HGF in liquid phase. Foll ow ng exposure to library
conpounds, HGF binding is neasured with commercially avail abl e
anti-HG anti bodies. 10(B) Using a cell line expressing an engi neered
formof the HGFR containing nothing but 2zhe | PT-3 and | PT-4 domai ns
in the extracellular part simlar to that described in this

di scl osure (Meta25-741), a skilled artisan in the field can screen a
compound | ibrafy 4, (Jhchuging bhly Lol £ Led 0.3 SYNAEH G tne
chem cal library, "a natural “conpolnd |%rary, a smal |~ norecul e
library, a peptivgéatPrdr hgyefore agemtinusfatthgi HindéagHeralyis &9 aetinm
W th | PT-3 andidddl- fle®! &sdvd id1 HG@hal pduced HGER activation. This can
be achi eved by putting said 20 engineered cells in contact with the
i brary and then nfasuldtegmiGE- ighcucaelf iMGER phiospachyMati owdade for
described isn the _peesentrsy Ud¥er ik PYarRd R -FEaRS EB%&?&(?@' 181G R,

activation including_a scatter assaé, a reconstituted matri x 1 nvasion
assay, a brand¥hg nbPhbhodéitddrs a8&hy, &£ngsneered suriAGFRICCEEsay e

other in vitrdmocbliogredl irestsliad deseri bedl i pxpbsbdeligq Pncedasming

(2004) Cancer (CRlbnffd)iobd” 73r (Qvdlibagetne 1gnghger edhGalibel i N

descri bed above, artisan i n can screen a genetic

30 library (i A@vGaLARY BEE"RoRRFE MItedeRiotReiBRA Fepr&BSFoht T i BIRGiT a
short hai rlipi n WvaBNA |delheamynedn asingenslez DNA dridireaicypntainamglonprotein

nucl eotide |ibrar palygRucl | d .. fene dygct: at .
di spl ace HGF %ﬁ?&%ﬁg%?%% \C/&At)ér)] IF@C%CJ a{r?]%ggl;%ﬁ'- %E_Bg iré‘nhﬁglet %-O F(rbidu_cléld
HGFR acti vat i dIUThRi PHEEF -bFAE ed Yy ¥reisitectitdgHCFr Adductiiglhor
anyway i ntrodueiptgsthes nticd airidell Metabynditeg ridiud eCelfl seand-Shdfign
testing the alilihy «of B} oyaetinabe 1 he deletedf orm ol HER,
e : R"ac ed

expressed by the sane c ivatioh I's measur ed as” descri

in (B). 15 afffpéhpl AoPPREREL | ohalchdvaydCFhat resraifrigedye {Digure
bi ol ogijcal acmmvi.tygiﬁﬁiﬁ@naeusﬁs-gha& kol trﬁét.extdlactﬁ% | ahyarod il 31eand
| PT-4 domai ns . atever strateqgy .is ed t
generate anti -ﬁ%fﬂ?gﬁﬁ’%% okl I9T_- i%‘a%%%t cor%ﬁlq&%‘ng’, Egﬁg ?fn%ﬁsay'
product (i.e. SepaoBfbnlPUAAL Bbod esidfiifderal againsty| RP- Rckigel 3IGF

! PT-ﬁ or nat Ub@lll(}jfor usuxgyltereéi@i?@ﬁp@&n@%o_tﬁ@% bi{@g-&o drPTﬁepn%hF’ﬁraé)
is then subject 0_biplogi.cal_ _assays ained.at determn et her
these. agents RAUESERSURTITEY (3 onolrY SPECH Lh PR Nt |VIAYe Fhse
assays can beIpercotredti n1§Tt Poundi hg aot i edEMmrped REF cald $I@T-0i n
20 Vvivo usingliaRorAt Okdma@ig Sffinity (Plguetabbsr agsayki BRldheldal

|1 ' ' t | oni Pet di sh X , HGFR
are nduced L8 s A8t Fares bye S| FEIHIOA R ROREES A ] Ceu Y tHer

stinmul ation, eemlks affithegyPetsi idi shoappedro nbreoc?5 Mepar dhede arthta

di sper Sed-25This%g%§§§YtHé1@ bRe Pebt OFERLLA Nof e Prosence Hf eVl @ain
test conpounds

. he, ¢ ounds.fest.ed, an_ HG HG- ,
O o £ R Ve Ve i bt R e o 8 R A KA Ty
phenot ype i n pespessing coiHGResfligahdti on.

The o-chain of HGF binds to IPT domains 3 and 4 with
300 high affinity




34 words, cells are attracted by chenotaxis towards higher
concentrations of HGF. This ability can be exploited to screen for
HG- inhibitors in a Boyden chanber assay. Cells are seeded in the
first chanber and HG- is applied 5 in the second chanber that is
separated fromthe first by a porous nenbrane. Cells mgrate through
t he menbrane and reach the second chanber were HGF is nore
concentrated. Agents that inhibit this process are identified as

HGF/ HGFR i nhi bit or s/ antagoni sts. 10(C) Transwel | Tm m grati on assay or
reconstituted matrix invasion assay. Thizis a variation of the assay
described in (B) in which the porous nenbrane is covered wth a

| ayer of collagen, Matrigel TM or other reconstituted organic
matrices, Ool | S hayg ot qodi gegh NG 9y ANl G JIRLEIX LR 980 {onino
mgrate through it. Thi's i gor olis” assay that mneasur

i nvasi on rat heﬁfCJ{Q‘%ar?Dﬁ |ﬁ§=lnéaﬁfiﬂ§r éPPénIBF gempins . TO more flnelY map
(D) Col I ageni ln\'t&ﬁal Q@lalsaaggii@ﬁf@fﬁuélg am@am@geaﬂﬂm g)lfia&t'i)antlsﬂtflﬁt Swere
assay, manmmal i ells expressin refera [

cells or car cf‘ﬁgrr%egeﬁn At e serenagg Hﬁmgl{‘% HFﬁ%nSPéﬁa$E¥%‘§e g%ﬁure
col l agen arid t3fen éFPITonatl@ O in idret heg Foreusipledr diedstef forms

appr](cm rrafjel K I Q@Q Q%l:i-:%nt gaghe ﬁlzlt&r Rt kvel er%W&ll%uﬁgﬁlgsulin—
pre-forned a a i ncubating cel.ls_ove g on- adher en

b nel | o o ed v BRER e b eRy T cBF P el B0 SeResasT
Mchieli, P. _e:thEaItWO( D04 rnCand ein@ehdg BEHMYlinglikg. d@n@énsphepo&@@ed
are enbedded iy thgpRl |aganihayerardcey %rr%dﬁlztf%lﬂlaaﬁé E:Bfi‘l@i;t?é]ﬁ
i ncubated at 37C. Thi s res&lts i the%g{i |neg 30. of owt buI es
fromthe spher®iifs; PEH " EGoF% ?s‘FBJr %?/o‘é vefaf & %

in a tubular stngu@te-redandl?'pal akpzednseradlat whidre IﬁcsFa @fdmlcn‘ t‘!mzs

cell that 35 ;3geS¢ihgelainEn ﬁﬂﬂsz@ J§:?r?cﬂ'i‘1@; %'s@g Ehéhﬁ&e@hé hﬁqé‘?@'ﬂ“ﬂ
out side. As the assay goes on tu]au es tend to branch and

0fo
nore conpl ex & EHPFe@urd. “TRTECasshyri slﬁ?gﬁﬂy $HéciFié: fo?ﬂ%éF and
Agents that imMHIbit wéwes prockssidmleia Sdliigh graolrabahdt yexposed to

represent I‘SGan%%ﬁlsih§ E&éﬁ%ﬁﬂ%@g%' %fc%»a Bind{fd Mjé 09&%&1@
assay. HGF has the abili %‘éto i nduce. DNA replication and c

di vision in sdifén8el PRELpFREsi ARE HegsK ==The FW‘é%f)b‘ﬁSleen‘@é}q s “§%
certainly pri meaputédhepangcyBes, ausuaibdwe NOBSe wOrownat in TFigest 3B,

HGF- i nduced DAL @%hc %l@ppe fl_ﬁlhgts A8 1 ARRELY RS AT S§L WD Qéﬁ%l‘ﬁxﬁggid

factors and then stinu ate I ncreasi ng concentrations o
Shortly after qoédPHQEF?%tel%Wmaélfﬁét %G%otd]éﬂilalﬁd the cells are

i ncubat ed t 37C 15 _f pr. tely one a oW ng .ext ensi

washing ar% fixati gﬂ %PS roégﬁ 3@‘ ?hyrﬁ & He “%Ilr?co?oprd:reﬁpé’%dr’“ﬁ?o tlt‘?eltl‘?le

DNA is maasuré—dlsbthunm@lmlmhdlllaﬂl@he céemitiingg ofr Met hebostdntartthe

HrrthF hﬁds tﬂat |- Eﬁ‘é’lﬁ?@fat}lc%w ?yﬁg E&ugat 5@n.nc20(H J)gihxs}ﬂ Véa&%ng%asaahan
as the a 0 _prote - expressin ag ns

apopt osi s or %PcLs“ éﬂ’&?&%&ll WEAER ‘%ﬁ]est 1&8n De %%(’i)}? gb t&hﬁrﬁgsﬁ’rre

HGFR activity fnorqlrahs dmpiugatleleehin - 13de sdared nprdi-g n@hmtedcvmplﬁﬂd@?

and the test qeEReUNHcEREUSHdRlG. H@ERlzérlféH@ttsonq)ereaBgt&bﬁéu usin

subjected to an_ a opt Cc Sti rrul us_such as to ic dr sence o
adher ence, hypo%xir&® Ig%ﬂf SocRIOFBET atitred nﬁ‘g Feer dat

appropriate t iswageat ethat , toel lasdeat\bo ! snrmmllpbdlby i Jeen ckEorch it hxfds
i ncludi ng TUNEet( Tehainal; edeoosaucl £ofhdyl rIfANRS8Ha88 helix in the

context of a bona fide Met, are sufficient for binding
30 the o-chain of HGF at high affinity.



30 biotin-dUTP Ni ck End Labeling), nucl eosones, DNA | adder, caspase
activity, vital dye staining or any variation thereof. 36 (G
Mouse tunorigenesis assay. In this kind of assay, the activity of a
potential HG/ HGFR inhibitor is tested directly in a |aboratory
animal, preferably a nouse or a rat. There are several nethods for
obtaining a 5 tunor in a nouse. The nost utilized strategy is to
create a xenograft, i.e. to transplant tunor cells (usually of human
origin) into an animal recipient (usually an i Mmunodefici ent nouse).
Cell s can be inplanted subcutaneously (a4uick and sinple nethod to
obtain an 10 experinental tunor) or orthotopically, i.e. in the sane
organ where the tunor cell has been isolated (e.g. a breast carcinoma

into the manmmary f pa colon rC|noma| oth intestin
micosa, a hepat Oca?(tPT d(cja’malntg | §f4 are su 3|C1%¥ g}g sb%é ng
What ever the i njection of tunor cellsmtoa
| aborat ory ani mal n&l ves ri se to an experinmental tunor.

tunor - beari ng ani &P G&FSRBI DV P FE AW Ripe é’l‘i’t |IE¥I'ur1?’or"’“'ldl 4
potenti al of tjestthe)rrpoundxt At ia Hebhib¥arie -amichbodd e s eakepeonpoandset

can be del iger r 20 | o]
15V /H Salc}f}hﬁfklbncaa :[é’fg%g &eférﬁ% Pn Bk %x‘é’k&@ellgular

dysregul at ed nost a riate exist
net hod i ncl udi%RgicRt r"‘@\?er“r’@ﬂénﬁﬁf% t i YRLNg Mg r% “dfidal CPAFBEPPHRHLNG
osnotic punp, tay alheaadidnd Sidm@linONzaSWEPesE] Or yhe gPRE fbeiApYy(aa 516-

prot ocol , '0034525}0'?11@1' %gatﬂgg apg, SPpﬂﬂ’honéf & (38t tgpéﬁgrbatga 563-

treat rrent 25 peri t he "ani I's euthani ze unor
organs are exﬁp@ﬁteaer@r Qﬁ%ﬁ?@@ls generatln@H)a recombinant receptor

Mousenet aSItOOQQﬁﬁfdaiaiﬁgy IEXpabhﬁEﬂé aB anaaal; am& %&Bnbﬂehﬂﬂ&tﬁ@dhélrh.:@
nouse by systemdlc |né egl, ﬁ)n 8, ggfgl cel es rapI@led i
the lung 30 capi Iarl es and uBgequen %x? e to é)l ve Tise
pul nonary net &Cesésy 'Itﬂi’@s@Weﬁéeﬁeé@@ﬁééonpﬁﬁtaatatve)ps‘ya%ys‘s]é%ﬁeﬁd
approaches i nclitdi Ng:w8 Cr 9$60PY LeAt S+ DFNQI CRéct oo descrlbed above.

anal ysi s, |rrrrur]%:e %m%tgghgmlgawgt holds g\,htol% odv?/ c? cJhe.test o

conpounds are | VEre escrl her apy
prot ocol . 1Pn dﬁ@ehwménkmmlﬁmﬁﬁlﬁbpﬁbl lsn%lﬁfﬁé’rrtlllﬁﬁdywhaCh lacks

recombi nant pr@h@kgenoaspenbtdeestgras§ml 8t egfeLidithdANA pfel R esor
to the tunor-beari ng ar‘HVI L f achil:evgd gg (? )ge e ther$£%1[ |

approach. Thi £'¢d¥EEt s R Rt odlct ngt t Ae dé&? Y g B yTiuc i e
into an appropi-gBe .deBiveage veriadrinyhatid® camlysichogereabehg that

| entiviral veq,fe(gr% d%lapé“ Mo \é%ﬁ&or éxpf@‘ésréhV' g Veghetsa naked ne
DNA, or any variation ?er eof . g repar tion can be deliverd
% 58 Chisttiis

syt eni cal orm9 EﬁPFy ch\ﬁe”tzl.rl’rrﬁre the tumor site, on
the vector or on tfie tewmvirdd swbeyher Nﬂﬂiﬁvqbl otagidcalkiefif ecd s RHEF,

gene therapy ar:30aky7edeas, HaSGHLRAb0bPt Dol FOMPRUMIS dd {Otne
38 SEQUENCE LI STI NG

presence or absence of recombinant HGF and subseguently
treated them with the c¢ross-linking agent BS3. Cell
25 lysates were immuno-precipitated with an antibody raised
against the C-terminal portion of Met, resclved by SDS
PAGE and analyzed by Western blotting using anti-HGF
biotinylated antibodies. As a control, the same analysis
wag performed on wildtype TOV-112D cells. Immunoblots
30 showed a distinct band with a molecular weight of
approximately 180 kD in the lane corresponding to cells

expressing Metszs-741 treated with HGF but not in lanes



<110> Metheresis Transl ati onal Research SA 5<120> High affinity

bi nding site of HGFR and nethods for identification of antagonists

t hereof <130> BEP10941-CF 10<160> 21 <170> Patentln version 3.3 <210>
1 15<211> 7425 <212> DNA <213> artificial <220> 20<223>

pRRLsi n. PPT. CW. eGPF. Wire (the eGP codi ng sequence starts at

nucl eoti de 4756 and finishes at nucl eotide 5475) <400> 1 25caggt ggcac
ttttcgggga aat gt gcgcg gaacccctat ttgtttattt ttctaaatac60 attcaaatat
gtatccgctc atgagacaat aaccctgata aatgcttcaa taatattgaal20 aaaggaagag
tatgagtatt caacatttcc gtgtcgccct tattcccigt tttgcggcat 180
30tttgccttce tgtttttget cacccagaaa cgctggtgaa agt aaaagat

gct gaagat c240 agttgggtgc acgagt gggt tacatcgaac tggatctcaa cagcggt aag
atccttgaga300 35gttttcgccc cgaagaacgt tttccaatga tgagcacttt
taaagttctg cte&?ﬁ%ﬁ@@@@gen%gﬁPaFgétéaﬁ%gFﬁi%ﬁaﬂl adPagkaatttdy
tcgccgcat a caciyatd acow42zngaal pactdi t@ett gagtiae droacorgt 0a ebganeagen
tettacggat ggéﬁegafﬁga‘%gogcﬁ% g%}t eLAS AL 9G]y 9CRAL 2BEER Metazs-nan

t gagt gat aa ca
GF have a molecular weight of approximately 90 kDa,

5 the immunc-precipitated cross-linked protein is

compatible with a complex formed by HGF plus Metzs-741.

HGF binding to IPT domains 3 and 4 results in Met

activation in living cells.

10 The inventors next tested whether HGF binding to
Metazs.741 could induce Met kinase activation. To this end,
lentiviral vector transduced TOV-112D cells were
stimulated with pro-HGF or active HGF, and cell lysates
were immunoprecipitated with anti-Met antibodies as

15 above. Receptor activation was determinsd by Western blot
analysis using anti-phosphotyrosine antibodies. The same
blots were re-probed with anti-Met antibodies to
normalize the amount o©f receptor immuno-precipitated.
Remarkably, both pro-HGF and active HGF were capable of

20  inducing robust phosphorylation ocf Metass-741 (Figure 4D).
Since pro-HGF binding to full-size Met does not induce
kinase activation, this suggests that the Sema domain
somehow exerts an auto-inhibitory effect on Met catalytic
activity that is released upon binding to active HGF.

25 Receptor stimulation was alsc performed using HGF NK1 and
an engineered dimeric 1ligand consisting of two NK1
fragments repeated in tandem (NK1-NK1; Figure 4E)}. As
shown in Figure 4D, NK1-NK1 stimulation of lentiviral
vector-transduced TOV-112D cells resulted in potent

30 phosphorylation o¢f Metas.741, WwWhile stimulation with

monomeric NK1 had no effect. These results suggest that



t gacaacgat cggaggaccg aaggagctaa ccgctttttt gcacaacatg ggggat cat g600
45t aact cgcct tgatcgttgg gaaccggagc tgaat gaagc cataccaaac

gacgagcgt g660 acaccacgat gcctgtagca atggcaacaa cgttgcgcaa actattaact
ggcgaactac720 ttactctagc ttcccggcaa caattaatag actggatgga ggcggat aaa
gtt gcaggac780 50cacttctgcg ctcggeccctt ccggetgget ggtttattge

t gat aaat ct ggagccggt g840 agcgtgggtc tcgcggtatc attgcagcac tggggccaga
t ggt aagccc tcccgtat cg900 55tagttatcta cacgacgggg agt caggcaa

ct at ggat ga acgaaat aga cagat cgct g960 agat aggtgc ctcactgatt aagcattggt
aactgtcaga ccaagtttac tcatatatacl020 tttagattga tttaaaactt catttttaat
tt aaaaggat ctaggtgaag atcctttttglO80 60at aatctcat gaccaaaatc
ccttaacgtg agttttcgtt ccactgagcg tcagaccccgll40 tagaaaagat caaaggat ct
tottgagatc ctttttttct gcgcgtaatc tgectgcttgcl200 65aaacaaaaaa
accaccgct a ccagegdtwyg dtiegmingédc I§jatonatsy ef déctaatIR 260an@HK) are
tttttccgaa ggtaagtiggentt €8962H89t695@TAL AL mRadl 2kt et t €4 agt Bt 320
agccgtagtt aggccaccac ttca gaact ct gf agcacc M%cctacatac cicgctcé c1380
Staatcctgtt ac dﬁé’f"%@f’é cﬁﬁ?gmb‘%dﬁ%a%ﬁtc Jgtegt gedule "in the o
gggt t ggact 144C-heaagacigat@r gt kadc ggattwaggdigcadge ggiggdgcfgr aaeggoygggyt

tcgtgcacac %500achQa%9890%%Ctttheggc?}gcfcgﬂ%ﬂiéc%&ﬂ&@&cao%%,@lag%éumably
cctacagcgt gagctatgag 1560 aaagcgccac gcttcccgaa gggagaaag

cggacaggt a t cftieHdeIgddaghet T HRrfPiGFagH "gEdeat ag However,
gagcttccag gggdagacgtsot ggigdeaitt tatagtret g 31688415 cggghiet Cgre not
ccacctctga cttgagqal at t gf. t gggc 7 cc a
aaacgccagc aac%:gg%étgngtt%%%ggl%tgﬁgg%%%ﬁ%a tgggt g%%%ﬁ%glgzoégéﬁ%a
ttgctcacat gt tict &t EGEgE ¥t b drgat i e Rragiyaseacchroai®accgect
1860 ttgaglt gagc tgataccgct cgccgcagcc gaacgaccga gcgcagcgag

t cagt gagcg %1920 aggaagcgga agagcgccca atacgcaaac cgcctctccce

cgegegttgg CCgattC%Biuﬂ%OI%aiﬁ}gﬁiﬁ% 93236086889 hELeEAIAG owth in

ggaaagcggg Cagp%ggpgp dacgcaatta—20
vitro.

In a previous study, it has been demonstrated that

the extracellular portion cf Met expressed as a soluble

15 protein ({(Decoy Met) inhibits HGF-induced invasive grcwth
both in vitro and in mouse models of cancer (Michieli P.

et al. (2004) Cancer Cell 6(1), 61-73). Recombinant
gsoluble Sema-P8I was also shown to inhibit both ligand-
dependent and -independent Met phosphorylation (Kong-

20 Beltran M. et al. (2004) Cancer Cell 6(1), 75-84). Based
on these results, it has been tested whether soluble IPT
displayed HGF/Met antagonistic activity in living cells.
MDA-MB-435 human melanoma cells, which express Met and

are an established model system for analysis of HGF-

25 mediated invasive growth, were transduced with lentiviral
vectors encoding scluble Decoy Met, Sema-PSI or IPT.
Cells transduced with an empty vector were used as
control. Lentiviral vector-transduced c¢ells secreting
comparable levels of soluble factors (approximately 50

30 pmol/10° cells/24 hours) were serum-starved for several

days, allowing the recombinant factors to accumulate in



atgtgagtta gctcactcat taggcacccc aggctttaca ctttatgctt ccggctcgta2100
30tgttgtgtgg aattgtgagc ggat aacaat ttcacacagg aaacagct at

gaccat gatt 2160 acgccaagcg cgcaattaac cctcactaaa gggaacaaaa gctggagctg
caagcttaat 2220 gtagtcttat gcaatactct tgtagtcttg caacatggta acgatgagtt
agcaacat gc2280 35cttacaagga gagaaaaagc accgtgcatg ccgattggtg

gaagt aaggt ggtacgatcg 2340 tgccttatta ggaaggcaac agacgggtct

gacat ggatt ggacgaacca ctgaattgcc 2400 40 gcattgcaga gatattgtat
ttaagtgcct agctcgatac aataaacggg tctctctggt 2460 tagaccagat

ct gagcctgg gagctctctg gctaactagg gaacccapig cttaagcecctc 2520

aat aaagctt gccttgagtg cttcaagtag tgtgtgcccg tctgttgtgt gactctggta
2580 45actagagatc cctcagaccc ttttagtcag tgtggaaaat ctctagcagt

ggcgcccgaa 2640 cagggacctg aaagcgaaag ggaaaccaga gctctctcga
cgcaggact ¢ ggcti®y ugty 0gnds %@dﬂé@@gééeﬁcﬁh JRP B GGG gHER- Met
act ggt gagt acgeoessdasa t tgHogabtbagl2766h cogaggciagearggapadag immuno-
at gggt gcga ga at cgg a tcg . .
gaaaaaattc ggt g%%%%’ ag%gggaaagngg:g%%%%?gy%%%gggaac%gggggdles as
55t at agt at gg JEEEFER§6g aggfé'leaga%%g shevie gdagtiicamecctygeotht tikFaaand

2940 at cagaagUsertgiragacaagatrachyggaca goiiasaaeaca t geettaagded Met
cagget oo0e SO0 R d9TIEL A0 ol Blalp BLeconlate BrC el ficea
gat agaggaa gaddwacaitid idyagqifadifdc B 20ndimec dledc artéyagédgyecfe-probing
CE?aE CEtca tgaf&ﬂ gﬂ@t ga?ggaﬂa%?@gamgg?gaﬁt an§311§9d't iﬁeiggﬁ&@32%gbg2%gainst
att at at aaa t at,aaag aaa a .acc a gtagcacgcca :

ccaaggcaaa ga ga&?geﬁPbE%gad%EJaag aagggc gﬁY t #%g8yeetegiial
3200 5 tclétt ghdiferentggyagcize gomygaageh vratgggegeipjtetedaimptein.
acgct gacgg 3360 tacag%ccag acaattattg tctggtatag_tgcagcagca _

gaacaatttg ctgagggéfa 3&20tP?gé@Bé@Hﬁ”&téﬁ%&P@ﬂ@1tPéc g6t ggtodomains

cagt ct gggg catiznagca@oetccrigani 3480 s20gaad cCctigge t@h@gaaalds were
tacctaaagg atc cc tfgct ct cacc
99 e@rgﬁ%g%h Egggggé%fé H 99t19 %g%g-dfe&a%g%?%@ B%tﬁ&%ng

actgctgtgc cttggaatgc tagttgg aaatctc ‘ggaacaga
tt ggaat cac ac@REPRGFENEsHRAR YR Fagaganed tceHe AReFeddgeBere seeded

caagctt aatisacaet ccdt aratégaagantn£onnaacsa 1GeRagaanadd idat gaacaathen
3720 aattattgga. aaa .t gggca t gt gga gitttaacata
g% %ﬁtég g&l a twajttglg r?&an%tiln%ng aééfg EP af:orm tubular

acaaattggc 37 gat aaaa ¢ at'aat'gat ag taggaggctt
ggt aggt t t a agaHragtires40Bragehgiactast terata§igd aby agagr e gyt a
ttcaccatta tcghikde2938900bules sprouting from each colony. As shown in

Figure 5B, both scluble IPT and Sema-PSI inhibited HGF-

_ 20  induced colony branching (Empty vector, 17.5
tubules/colony; IPT, 4.0 tubules/colony; Sema-PSI, 6.7
tubules/colony). However, consistent with the results

obtained in phosphorylation experiments, decoy Met was a
more potent HGF-inhibitor than either of its subdomain
25 (2.5 tubules/colony). Representative images of colony

morphology are shown in Figure 5C.

Scluble IPT digplays anti-tumor and anti-metastatic

activity in mice.

30 The above results prompted the present inventors to
explore the therapeutic potential of scluble IPT in mouse



25cccacctccc aaccccgagg ggacccgaca ggcccgaagg aat agaagaa gaaggt ggag
3960 agagagacag agacagatcc attcgattag tgaacggatc tcgacggtta
acttttaaaa 4020 gaaaaggggg gattgggggg tacagtgcag gggaaagaat

agt agacat a at agcaacag 4080 30acat acaaac taaagaatta caaaaacaaa
ttacaaaaat tcaaaatttt atcgataagc4140 ttgggagttc cgcgttacat
aacttacggt aaatggcccg cctggctgac cgcccaacga 4200 35cccccgcecca
ttgacgtcaa taatgacgta tgttcccata gtaacgccaa tagggacttt4260 ccattgacgt
caatgggtgg agtatttacg gtaaactgcc cacttggcag tacatcaagt4320 gtatcatatg
ccaagtacgc cccctattga cgtcaat gac ggtaaatggc ccgcctggca 4380
40tt at gcccag tacatgacct tatgggactt tcctacttgg cagtacatct
acgtattagt4440 catcgctatt accatggtga tgcggttttg gcagtacatc aatgggcgtg
gat agcggt t 4500 45 tgactcacgg atttccaa gtctccaccc cattgacgtc
aat gggagtt t gttadedg§cat456BC et adzritidad redgyact o% o CASLNCGE YDA MB-435

t aacaact cc gceedahbga cgebaat ggged 620y eggidaggantuigdasggliyygdnte CD-1

tctatat : tt t t 8 -
LSLELL SRS SR e e

ccaccggt cg ccAEdErgRPRIIETAGHIE §&g e st c dCtF Tyt WOk geSERReted
4800 55ct ggt cgrgC dr3daedesJantyinliaRe ggteCanadglted gegtgitesdy. In a
cgagggegag 4860, 94qaaLacea A6l a00063a0Ct 0RRCELY BAOtLEALEL e o
gcaccaccgg caag tgcccﬁ 2 d%gccc ggg'ccaccc cg?_gaccacgcfg acct acggcg
tgcagt gctt cadedget Aceq980116@dEcghe cadattglagergastcgbtie cend tumor
aagt Ccgcca tgqcac‘t@a@ggigt@@Qﬁ@ﬁmcﬁ%ﬁcga@@g@% g@agaht %ﬁgigys, all
Joct 0gt 995 cogPRrEaRett CRAUR0ta TeaAErl Cad oy AR Yactse SHey Rre of
aacat cct gd 0ggcapaaguengghgt buoeas -t adleacugec dddacgist astagbat ygoesz20
gacaagcaga agaatggedleCaagdl dRdf HsGaadRl Co UG aMaaC FhsCIRAACHYCnt
5280 than either IPT or Sema-PSI (Figure 6A}. Analysis of
tumor Dburden over time revealed that IPT was only
slightly less effective than decoy Met, while Sema-PSI
15 inhibited neoplastic growth only during the very early
stages of the experiment (Figure 6B} . Immuno-
histochemical analysis of transgene expression showed
that Decoy Met, Sema-PSI and IPT reached similar levels
and distribution in tumors {(Figure 6C).

20 As HGF 1is a potent pro-angiogenic factor, it has
been determined whether inhibition of HGF/Met in tumors
resulted in impairment of angiogenesis. Tumor sections
were analyzed by immuno-histochemistry using antibodies
against Von Willebrand factor, and vessel density was

25 assessed by microscopy (Figure 6D). IPT decreased tumor
vessel density by 1.5 times, while decoy Met achieved a
much stronger inhibition (approximately 4 times); Sema-
PSI did not significantly affect tumor angiogenesis. Upon
autopsy, lungs from the mice described above were

30 extracted and processed for histology. Serial lung
sections were stained with hematoxylin and eosin, and

analyzed by microscopy to determine the presence of



5agcgt gcagc tcgccgacca ctaccagcag aacaccccca tcggcgacgg

ccccgtgct g5340 ctgcccgaca accactacct gagcacccag tccgccctga gcaaagaccce
caacgagaag5400 10cgcgatcaca tggtcctgct ggagttcgtg accgccgcecg

ggat cact ct cggcat ggac 5460 gagctgtaca agtaaagcgg ccgcgtcgac

aat caacctc tggattacaa aatttgtgaa5520 agattgactg gtattcttaa ctatgttgct
ccttttacgc tatgtggata cgctgctttas5580 15atgccettgt atcatgctat
tgcttcccgt atggetttca ttttctcctc cttgtataaa5640 tcctggttge tgtctcttta
t gaggagttg tggcccgttg tcaggcaacg tggcgtggtg5700 20t gcact gt gt

ttgct gacgc aacccccact ggttggggca ttgccacgac ctgtcagctc5760 ctttccggga
ctttcgcttt ccccctccect attgccacgg cggaactcat cgccgect ge5820 cttgeccgcet
gct ggacagg ggctcggcectg ttgggcactg acaattccgt ggtgttgtcg 5880
25gggaagctga cgtcctttcc atggctgctc gcctgtgttg ccacctggat, tctgcgceg
5940 acgtccttd‘llcng“&ESFEﬁ%ggt eﬁlg%c’e a cf’c‘%?gc'-’d‘g’wétcltg‘t SO hvi exh
ccgcggcct g600Gk0ctguogdctgrdigcggecoot técgeotictet CATCt tegoe bearing

ctcagacgag tcggalcheea0080-£1 11 §gacag,£Ct §66CaCH4t 998t GO roup,
gctcggtacc tttaagacca atgacttacabl20 a%gc%gctgt agatctta C cac?ttttaa
et cthatf i

aagaaaaggy ggdHEGF5225h0EE Ratt el sbe 353k agalikgst 6 mice
ctgctttttgscttgizact ggvigilet aicctiggrddtagaec agaba4bet clogamgic Citrg ggaged aiyct

ctaacta cc ctt t 3 Ot t
Oottcanota of it gotoult | B0 e e et 2Rk enetumal

o ttgtg tgactctggt aactagagat _
cttttagtca gt g(t%é‘égas%%%%)ag%'ég etvg@tlast ?é%tﬁ‘j{%zsﬁuétaﬂf%&?e Filae¥e &t a
tttataactt gcamagaastegantai cagangagtgagagg aacttgttta6480
45ttgcagctta taatggttac aaat aaagca atagcatcac aaatttcaca
aat aaagcat 6540 ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct
tatcatgtct 6600 50 ggctctagct atcccgcccc taactccgcc cagttccgec | .
cattctccgéocccatggggﬁ 666Dt etk tof tiha thighy ¥cgKY binding
ggccgcct cg gcatickgage tid ceagra prtidqgidagigagda ggetkehtt gdisclosure

gaggcctagy ctthtgeat cagagacH Ace, £aght cPcqh R8lres 1leading to the
generation of more specific inhibitors/antagonists of HGF

and of HGFR. The following are non-limiting examples of

15 novel methods for the identification of
inhibitors/antagonists of HGF/HGFR targeting the high

affinity binding site of HGFR or utilizing the high

affinity binding site of HGFR as a tool to generate novel

inhibitors/antagonists.

Development of a monoclonal antibody that binds to

extracellular IPT-3 and IPT-4 domains of HGFR preventing
HGF binding

Given that interaction of HGF with the extracellular

25 IPT-3 and IPT-4 domains is essential for high affinity

HGF binding, one can generate gspecific monoclonal

antibodies that bind to IPT-3 and IPT-4 and compete with

HGF feor HGFR bkinding. This c¢an be achieved by several
strategies.

30 (A} A recombinant protein or peptide derived £from

IPT-3 and IPT-4 1s generated by standard genetic



55t at agt gagt cgtattacgc gcgctcactg gccgtcgttt tacaacgtcg tgactgggaa
6840 aaccctggcg ttacccaact taatcgcctt gcagcacatc cccctttcgce

cagct ggcgt 6900 60aat agcgaag aggcccgcac cgatcgccct tcccaacagt

t gcgcagcct gaat ggcgaa6960 tggcgcgacg cgccctgtag cggcgcatta agcgcggcgg
gt gt ggt ggt tacgcgcagc7020 gtgaccgcta cacttgccag cgccctagcg cccgctcectt
tcgctttctt cccttccttt 7080 65ctcgccacgt tcgccggett tccccgtcaa

gct ctaaat ¢ gggggctccc tttagggttc7140 42 cgatttagtg ctttacggca
cctcgacccc aaaaaacttg attagggtga tggttcacgt 7200 5agt gggccat
cgccctgata sacgetittt cgccctttga cgttggagtc cacgttcttt 7260 aat agt ggac
tcttgttcca aactggaaca acactcaacc ctatctoggt ctattctttt7320 gatttataag
ggattttgcc gatttcggcc tattggttaa aaaat gagct gatttaacaa7380

10aaat tt aacg Ifi%%flttttaa caaaa ;a acgttta%%% tt%gc7425 <210> 2 § 11>
2866 15<2125 RRIDITE0G, [ FCRIRFODh208T 2059594 Eh i Fy 58 tRce
Decoy Met FLAGHosean00sr2 pegabdpycdes coigdestgét igtacaygarmeerdigtec

teetgtttac Ctﬁ&&h&ﬁ@@@ ERARNR0G AN 1998a8bA58 80 ARGAHACTRD ¢GaRAGEEET

agat gaat ot gagtal daagl 0 talcageilc glaactlcac cocagaanca gocatocaga
5

the immunized animal and fused to a myeloma cell line,
and antibody-producing hybridoma clones are selected by
standard monoclonal antibody  technology. Antibodies
directed against IPT-3 and IPT-4 are then screened by an
ELISA method sgimilar to the ones described in this
10 disclosure that utilizes recombinant IPT-3 and IPT-4 in
solid phase and hybridoma-produced antibodies in liquid
phase. Binding is revealed using anti-mouse immuno-
globulin antibecdies that are available commercially.
Alternatively, antibodies are screened for their ability
15 to displace recombinant HGF (in liguid phase) from IPT-3
and IPT-4 (in solid phase), or for their ability to
immuno-precipitate recombinant IPT-3 and IPT-4 proteins.

{(B) A polynucleotide sequence coding for IPT-3 and

IPT-4 inserted in an appropriate expression vector is

20 injected directly into a laboratory animal to give xise
to an immune ©response against the gene product.
Antibodies directed against IPT-3 and IPT-4 are then

isolated and screened as described above.

(C) A polynucleotide sequence coding for IPT-3 and

25 1IPT-4 inserted in an appropriate expression vector is
transferred into a mammalian cell line not expressing
HGFR to obtain expression of IPT-3 and IPT-4 on the cell
surface. Cells expressing IPT-3 and IPT-4 are then
injected into a laboratory animal to give rise to an

30 immune response, and antibodies directed against IPT-3

and IPT-4 are isolated and screened ag described above.



cacattttcc ttggtgccac taactacatt tatgttttaa atgaggaaga ccttcagaag240
30gttgct gagt acaagactgg gcctgtgctg gaacacccag attgtttucc

at gt caggac300 tgcagcagca aagccaattt atcaggaggt gtttggaaag ataacatcaa
cat ggctct a360 35gttgtcgaca cctactatga tgatcaactc attagctgtg

gcagcgt caa cagagggacc420 tgccagcgac atgtotttcc ccacaatcat actgctgaca
tacagtcgga ggttcactgc480 atattctccc cacagataga agagcccagc cagtgtcctg
act gt gt ggt gagcgccct g540 40ggagccaaag tcctttcatc tgtaaaggac
cggttcatca acttctttgt aggcaatacc600 ataaattctt cttatttccc agatcatcca
ttgcattcga tatcagtgag aaggct aaag660 45gamacgaaag atggtett at
gtttttgacg gaccagtcct acattgatgt tttacctgag720 ttcagagatt cttaccccat
taagtatgtc catgoctttg aaagcaacaa ttttatttac780 ttcttgacgg tccaaaggga
aactctagat gctcagactt ttcacacaag aat aatcagg840 5Q0ttctgttcca
taaactctgg attgcatt©¢ tAcatiPFaa¥ t®cctBGigyds Rt RALEEI09° Ry FchadH
gaaaaaagag at coaca@azd apggadgt gindihaatrabtactetbafgedgCc@O6D example by

55t at gt cagca t C a g Cel. ga
1020 attCttttggﬁggg?ggﬁ%%%ﬁgcgggg%agg cca é?t8?§9§%€§a§%a§t4&ﬂﬂggqgn

ggat cgat ct 1080 YE§Eg cAPTOLTIM YcaallBERt ¢ abRPact PR Rt lCaac FXGHt
cgt caacaaakl4O ofpracgatgt gbnHEltgectiaga gcatundd aexggasslmft IGFR) is
at gagcactg ctttaat 1200. acacttct ga at it.c aggct a c ccqtg
at gaat at cg aaé%%%ﬁ%%?lZ%gl%%a€f§§hgéP%gggcgggd%gﬁgggag%?dft%ng&%ln%'
at gggt caat t ceRREFAAYE €EPBES abterl3MNos43 clepas atlrla ierd dan tIfd -3 and

aggagacct c accaitegcl=a alight gggaeiayragaggehd380ss0nidLCatgpaagett gkadt
ttctcgatca ggageatc gbggcctca%gk Qaatgtgctq}440

€ an ¥ ¢har erize Tochemically.

10 (E) Human memory B cells are isclated from the
peripheral blood of a patient Tharboring a tumor
expressing HGFR as disclosed by several studies including
Traggiai E. et al. (2004) Nat Med. 10(8), 871-875. Once
cultures of immortalized memory B cells are established,

15 a skilled artisan in the £field can screen for cells
secreting an antibody directed against IPT-3 and IPT-4
using the methods described here above in (A}. Having
identified such antibody-producing cells, the desired
antibody can be cloned by polymerase chain reaction and

20 standard genetic engineering procedures.

Identification of a test compound that binds to
extracellular IPT-3 and IPT-4 domains of HGFR inhibitinga
HGFR activity

25 With a different approach, it is possible to isolate
test compounds of diverse origin that bind to the high
affinity HGF binding site of HGFR and interfere with HGF-
induced HGFR activation. This can be achieved by severzl

strategies.

30 (A) Using ELISA assays similar tc those described in
this disclosure, a skilled artisan in the field can



5ctggactccc atccagtgtc tccagaagtg attgtggagc atacattaaa

ccaaaat ggc1500 tacacactgg ttatcactgg gaagaagatc acgaagatcc cattgaatgg
cttgggctgcl560 10 agacatttcc agtcctgcag tcaatgcectc tctgeccccac
cctttgttca gtgtggctgg 1620 tgccacgaca aat gt gtgcg at cggaggaa

t gcct gagcg ggacat ggac tcaacagatc 1680 tgtctgcctg caatctacaa
ggttttccca aatagtgcac cccttgaagg agggacaagg 1740 15ctgaccat at
gtggctggga ctttggattt cggaggaata ataaatttga tttaaagaaal800 actagagttc
tccttggaaa tgagagctgc accttgactt taagtgagag cacgat gaat 1860
20acattgaaat gcacagttgg tcctgccatg aataagratt tcaatatgtc

cataattatt 1920 tcaaatggcc acgggacaac acaatacagt acattctcct atgtggatcc
t gt aat aacal980 agtatttcgc cgaaatacgg tcctatggct ggtggcactt tacttacttt

aact ggaaat 2040, Zotacgt gggaat tc tagacacatt, tcaatt ggt
Gasaaacato taciTiotad Jo000UM COIERY ALASTaRr M piSat cayiced to a

accccagccc aaddudetécagbeghert tDig@r30get getusat cymaud ddabrary, a
cttagccaac cgagadacagoDeatlcd t cagrdtaccht gadtdde0 Dataa6att gor agents

tctat gaaat tcatccaacc aaatct a.ttagtaqgtgg C ta228 ggtgttg
ggaaaaacct gagitkia%agé:%Spglga'tcéat c%c%%al@ ea'?aé%‘tqc?gt "%‘%g‘t Sf%aat 2%121(8 2679 94,
35gaagcaggda dduacthimglc cfgtapgeasgt reqavhinat 6 tawyd Rfatagtrotgin
2400 tgtaccactiG Clddfe3t96832¢R96LIB@! pIed I AR O &ALLYRAAEH a fixed

caaagccttt 2460 40ttcat gt afgggatcct ttccaaatac fttgatctca
tttatgtaca tadCeryt 9035%%%&’2613&8% tt%’&a“&agc%oja]di‘ﬁg“@ga?@os“e to
t caat gggca at dadeatyt actguassist 2588F bindasgggasat gmadswtehcceith

tgaagcagtt aaqQph@aadal 9f | ARAAL1L09ARA B0 4848.4289Ct 9t gaga
atatacactt acattctgaa gccgttttat gcacggtecc caatgacctg 2700

ct gaaatt gafacagcgagset dashatagegll gpaagcaadeeaahlt aht engafegioTticd 460
S9pg0aaaagt aa JAdlls aacs: AUl eAaRl |EIGARCLALOGLE! 9a0La CAR00ASAYC
2820 gat gacaaga gcgattacaa agacgatgat gataagctgc agcatcacca

ccat cat cac 288P"earegaipggbhes epypacedlular part similar to that

degscribed in this disclosure {Metass.741), & skilled
artisan in the field can screen a compound library

15 {including but not limited to a synthetic chemical
library, a mnatural compound library, a small molecule
library, a peptide library) for agents that displace HGF
interaction with IPT-3 and IPT-4 or inhibit HGF-induced
HGFR activation. This can be achieved by putting said

20 engineered cells in contact with the library and then
measuring HGF-induced HGFR phosphorylation as described
in the present study, or by other means that reveal HGFR
activation including a scatter assay, a reconstituted
matrix invasion assay, a branching morphcgenesis assay, a

25 cell survival assay or other in vitro biological tests as
described in Michieli, P. et al. (2004) Cancer Cell 6(1),
61-73.

(C) Using the engineered cell line described above,

a skilled artisan in the field can screen a genetic

30 library ({(including but not limited to a cDNA expression
library, a short hairpin RNA library, an antisense DNA

library, a random nucleotide library) for polynucleotides



<211> 1590

<212> DNA <213> artificial 60 <220> <223> Codi ng sequence

of Sema_FLAGhis 44 aggagcaatg gggagtgtaa agaggcacta gcaaagtccg

agat gaat gt
atgtcattct
at gaggaaga
attgtttccc
gttt ggaaag
attagctgtg
ccacaat cat
agagcccagc
t gt aaaggac
cttatttccc
atggttttat

gaat at gaagl20 5tatcagcttc ccaacttcac cgcggaaaca cccatccaga
acat gagcat 180 cacattttcc ttggtgccac taactacatt tatgttttaa
ccttcagaag240 gttgctgagt acaagactgg gcctgtgctg gaacacccag
at gt caggac300 10t gcagcagca aagccaattt atcaggaggt

at aacat caa catggctcta360 gttgtcgaca cctactatga tgatcaactc
gcagcgt caa cagagggacc420 15tgccagcgac atgtctttcc
actgctgaca tacagtcgga ggttcaciyc480 atattctccc cacagat aga
cagtgtcctg actgtgtggt gagcgccct g540 ggagccaaag tcctttcatc
cggttcatca acttctttgt aggcaatacc600 20ataaattctt
agatcatcca ttgcattcga taj.cagtgag ggct aaag660 gaaac
gtt?ﬁt%ﬁ?e progu E %?at é %ﬁgg etH?€i£%%?§ﬁ§§}fﬁ %l@ﬁ 99?99

cgFgaccagt cet- aca g acc

25ttcagagatt cmdcteBw enagraibit EaFgtedwced ad@fRaachivation. This
ttttatttac780 d4ctbgagadi LEERABYIGF26L6¢ AUAL OF4LATAGHY td£a5AGAAY

aat aat cagg840 ttctgttcca taaactct attgcattcc tacatggaaa t tct
gt at { ota900 HUacayEARaod GadHiagsg ht dREatty HaH ARG Eyrcelle e
ttaat at act 3 cagget gep¥@@g the ability of HGF to activate the deleted

form of HGFR expressed by the same cells. HGFR activation

is measured as described in (B).

Exemplary functional assays that measure the

10 biological activity  of compounds that bind to

extracellular IPT-3 and IPT-4 domains of HGFR

Whatever strategy is employed to generate anti-IPT
antibodies or IPT-binding compounds, the final product

(i.e. monoclonal antibodies directed against IPT-3 and

15 1IPT-4 or natural or synthetic compounds that bind to IPT-

3 and IPT-4) is then subjected to biclogical assays aimed
at determining whether these agents have the ability to
interfere with HGFR activity. These assays can be

performed in vitreo using cultured mammalian cells or in

— 20 vivo using laboratory animals.

(A} Scatter assay. Epithelial cells growing in
compact colonies in a Petri dish and expressing HGFR are
induced to ‘scatter’ by stimulation with HGF. As a result
of HGF stimulation, cells in the Petri dish appear more

25 separated and dispersed. This assay can be performed in

the presence of several test compounds. Among the
compounds tested, an HGF/HGFR inhibitor/antagonist can be
identified by the absence of a scattered phenotype in
regsponse to HGF stimulation.

30 (B) Cell migration assay. Cells expressing HGFR have

the ability to migrate towards an HGF gradient. In other



t at gt cagca

agcct ggggc ccagcttgct agacaaat ag gagccagcct gaat gat gacl1020

35attcttttcg gggtgttcgc acaaagcaag ccagattctg ccgaaccaat
ggat cgat ct 1080 gccatgtgtg cattccctat caaatatgtc aacgacttct tcaacaagat
cgt caacaaall40 aacaatgtga gatgtctcca gcatttttac ggacccaatc atgagcactg
ctttaataggl200 40acacttctga gaaattcatc aggctgtgaa gcgcgccgtg

at gaat at cg
t cagcgaagt
accat agct a
ggaccat caa
at t gt ggagc
cgacgat gac
accaccat ca
artificial
aggagcaatg
tatcagcttc

aacagagttt 1260 accacagctt tgcagcgcgt tgacttattc atgggtcaat
cctcttaacal320 45tctatatcca ccttcattaa aggagacctc

at cttgggac at cagagggt 1380 cgcttcatgc aggttgtggt ttctcgatca
cccctcatgt gaattttctcl440 ctdggactccc atccagtetc tccagaagtg
at acattaaa ccaaaat ggcl1l500 50gct agctctg actacaagga
aagagcgatt acaaagacga tgatgataag 1560 ctgcagcatc

tcacc tta Q 55<210> <211 779 <
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ot et gaat acdRaddt 34 o EeaRcey BHEcAtEtag MY LECE (g Cag Rt d00

in the second chamber that is separated from the first by
a porous membrane. Cells migrate through the membrane and
reach the second chamber were HGF 1s more concentrated.
Agents that inhibit this process are identified as

HGF/HGFR inhibitors/antagonists.

10 (C) Transwell™ migration assay or reconstituted

matrix invasion assay. This 1is a variation of the assay

described in (B} in which the porous membrane is covered

with a layer of collagen, Matrigel™, or other

reconstituted organic matrices. Cells have to digest the

15 organic matrix in oxder to migrate through it. This is a

more rigorous assay that measures invasion rather than

simple migration of cells.

(D) Collagen invasion assay or branching
morphogenesis assay. In this assay, mammalian cells

— 20 expressing HGFR (preferably epithelial cells or carcinoma

cells) are seeded in a tridimensiocnal layer of collagen
and then allowed to grow until they £orm spheroids of
approximately 1,000 cells each. Alternatively, spheroids
can be pre-formed ahead by incubating cells overnight in

25 non-adherent 96-well plates in the presence of

methylcellulose as disclogsed in Michieli, P. et al.
{(2004) Cancer Cell 6(1), &1-73. Once gspheroids are
embedded in the collagen layer, they are stimulated with
HGF and incubated at 37°C. This results in the sprouting

30 of hollow tubules from the spheroids; each tubule is

formed by several cells organized in a tubular structure

and polarized so that there is a side of the c¢ell that



10t gcagcagca aagccaattt atcaggaggt gtttggaaag ataacatcaa
catggctcta360 gttgtcgaca cctactatga tgatcaactc attagctgtg gcagegtcaa
cagagggacc420 tgccagcgac atgtetttcc ccacaatcat actgctgaca tacagtcgga
ggttcact gc480 15atattctccc cacagat aga agagcccagc cagtgtcctg

act gt gt ggt
acttctttgt
ttgcattcga
gaccagt cct
catgcctttg
aact ct agat
attgcattcc
gaaaaaagag

agcct ggggc
gggtgttcgc

gagcgccct g540 ggagccaaag tcctttcatc tgtaaaggac cggttcatca
aggcaat acc600 20ataaattctt cttatttccc agatcatcca

t at cagt gag aaggct aaag660 gaaacgaaag atggttttat gtttttgacg
acattgatgt tttacctgag720 ttcagagatt cttaccccat taagtatgtc
aaagcaacaa ttttatttac780 25ttx®tgacgg tccaaaggga
gctcagactt ttcacacaag aataatcagg840 ttctgttcca taaactctgg
tacat ggaaa tgcctctgga gtgtattctc900 30acagaaaaga

atccaca a aagt ttaatatact tcaggct.gcg960 tgtcagca
SRR Gt agatanart] gngarattor™ dia: ot gadsbo0 hrt SELEitg
acaadgddag Acadaet esga¥cgase cart byyataydrandl 00 branch and
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cotcascasad 40, saceaiotin HeLdl ) coa Asalllhog, avaeeronle slosdsects
ctttaatagg ga’gad cagg

at gaat at cg Saadsgagt preR60i htmacdget repgesgycgterygaepeat £ oo ati§iyHEERL

t cagcgaagt
at ctt gggac
ggaccat caa
at t gt ggagc
gaagaagat c
t caat gcctc

cctiidRdnadddl tctatatcca ccttcattaa aggagacctc accatagcta
at cagagggt 1380 45cgcttcatgc aggttgtggt ttctcgatca

cccctcatigl gaabybhts cAdddy CtgpRchaL criad caiayl P tEechghagt g
at acat . t ct at cact :

ncl, sBRT+ EEFTEE AR el L PERRE RS LERT Wpressing,g
t ctifd®e cathe cIPeE it (HEFPGRGL HP c C§4 1623 1y ceaEfidt YaaPHi (R g

at cggaggaalot garfrgagegr8gacabogaty t @3asadaiCheiQ To test HGF-induced

DNA replication, cells are deprived of serum growth
factors and then stimulated with increasing
concentrations of  HGF. Shortly after, radicactive

thymidine is added and the c¢ells are incubated at 37°C

15 for approximately one day. Following extensive washing

and fixation, radicactive thymidine incorporated into

cell DNA is measured by liquid scintillation counting or

other standard methods that allow radiation
quantification.
______ 20 (F} Survival assay. HGF has the ability to protect

HGFR-expressing cells against apoptosis or programmed
cell death. This can be explcited to measure HGFR
activity in a survival assay. Cells are pre-incubated
with HGF and the test compound (potential  HGFR

25 inhibitor), and then subjected to an apoptotic stimulus

such as a toxic drug, absence of adherence, hypoxia, heat
shock, radiation, or DNA damage. After an appropriate
time interval, cell death is measured by standard methods

including TUNEL (Terminal deoxynucleotidyl transferase

30 Dbiotin-dUTP Nick End Labeling), nucleosomes, DNA ladder,

caspase activity, wvital dye staining oxr any variation

thereof.



55t gt ct sggag ctagctctga ctacaaggac gacgat gaca agagcgatta
caaagacgat 1740 gat gat aagc tgcagcatca ccaccatcat caccattgal779 60<210>
5 <211> 1458 <212> DNA <213> artificial 46 <223> Codi ng sequence of
PSI -1 PT_FLAGhi s <400> 5 5at gaaggccc ccgctgtgcect tgcacctggce atcctcgtgce
tcctgtttac cttggtgcag60 aggagcaatg ggtacacact ggttatcact gggaagaaga
t cacgaagat cccattgaat 120 ggcttgggct gcagacattt ccagtcctgc agtcaatgcc
tctctgccce acccectttgtt180 10cagt gt ggct ggtgccacga caaatgtgtg

cgat cggagg aat gcctgag cgggacat gg240 actcaacaga tctgtctgcc tgcaatctac
aaggttttcc caaatagtgc accccttgaa300 15ggmgggacaa ggct gaccat
atgtggctgg gactttggat ttcggaggaa taataaattt360 gatttaaaga aaact agagt
tctccttgga aat gagagct gcaccttgac tttaagtgag420 agcacgatga atacattgaa
atgcacagtt ggtcctg t gaat aagca tttcaatatg480_20tccataatta . .
Litcanatgg coacgogabh diatiar aCh geaeart o1 o BraYqt ghat 840 %ol iPdarsh
caagt atttc gccaeatadhggectisiyy of ggt pgeert ialt A3V HEFB0odnhibitor is
25ttaact ggaa aldsaGk! adar&adiygodaatat abagassesy t theéRalt 9preferably a

t ggaaaaaca660 t gtactttaa_agag gt tc aaacaqgtatt cttgaatgtt accccagc
ccaaaccatt 720 r?cg’aggctc’é:aﬁt r?? gc{r Jttad &t tsﬁéfgﬁﬁitm A deda O%%éé%b‘é%gac
aagcat cttc?80 tumor in a mouse. The most utilized strategy is to create
a Xenograft, i.e. to transplant tumor cells (usually of
human origin) into an animal recipient (usually an
immunodeficient mouse) . Cells can be implanted
subcutaneously (a guick and simple method to obtain an
10 experimental tumor) or orthotopically, i.e. in the same
organ where the tumor cell has been isolated (e.g. a
breast carcinoma into the mammary fat pad, a colon
carcinoma into the intestine mucosa, a hepatocarcinoma
into the liver parenchyma and so on). Whatever the method
15 employed is, injection of tumor cells into a laboratory
animal gives rise to an experimental tumcr. This tumor-
bearing animal can now be used to evaluate the anti-tumor
potential of test compounds. Anti-HGF/HGFR antibodies or
compounds can be delivered to an animal carrying a tumor
20 lesion with dysregulated HGF/HGFR signaling by the most
appropriate existing method including intravenous
injection, intraperitoneal injection, osmotic pump, oral
administration, suppository, gene therapy protocol, local
administration and so on. After an appropriate treatment
25 period, the animal is euthanized and its tumor and organs

are explanted for analysis.

(H) Mouse metastogenesis assay. Experimental
metastases can be induced in a mouse by systemic
injection of tumor cells. These get entrapped in the lung

30 capillaries and subsequently extravasate to give rise to
pulmonary metastases. These can be measured upon autopsy

by several approaches including microscopy, histological



30a gttaccgtg aagatcccat tgtctatgaa attcatccaa ccaaatcttt
tattagt ggt 840 gggagcacaa taacaggtgt tgggaaaaac ctgaattcag ttagtgtccc
gagaat ggt c900 35at aaat gt gc at gaagcagg aaggaacttt acagtggcat

gt caacatcg ctctaattca960 gagataatct gttgtaccac tccttccctg caacagctga
at ctgcaact ccccctgaaal020 accaaagcct ttttcatgtt agatgggatc ctttccaaat
actttgatct catttatgtalO80 40cataatcctg tgtttaagcc ttttgaaaag
ccagtgatga tctcaat ggg caat gaaaat 1140 gtactggaaa ttaagggaaa tgatattgac
cctgaagcag ttaaaggtga agtgttaaaal200 45gttggaaata agagctgtga

gaat atacac ttacattctg aagccgtttt atgcacggtcl260 cccaatgacc tgctgaaatt
gaacagcgag ctaaat atag agtggaagca agcaatttct 1320 tcaaccgtcc ttggaaaagt
aat agttcaa ccagat caga atttcacagc tagct ct gacl1380 50t acaaggacg

acgatgacaa g aaa gca 1440

NSRRI o NP i T 1 L R S N TR 0 e
<223> Codi ng d€§géRee "6]FeI‘FelstFLmﬂoémd&?alé%g%%ﬂc‘é’étrﬁdgﬁﬁa%@@ﬁbbe‘i in
cggtggat cc cctiggaatct acaaggtttt cccaaatagt120 gcaccccttg aaggagggac

GoSecPion S TATeRel SR RO LSANpREsty oolast aut, plidare
1nh1b1tor is an antibody, a recombinant protein, a
peptide or a small interfering RNA, delivery to the
tumor-bearing animal can be achieved by a gene therapy
approach. This consists 1in introducing the desired
polynuclectide into an appropriate delivery vector that

10 can be chesen among lentiviral vectors, adenoviral
vectors, retroviral vectors, naked DNA, or any variation
thereof. The vector preparation can be deliverd
sytemically or locally to the tumor depending on the
tumor site, on the vector or on the tumor histotype. The

15 Dbiolegical effects of gene therapy are analyzed as

described for other compounds in (G).



actttaagtg agagcacgat gaatacattg aaatgcacag ttggtcctgc cat gaataag300
10catttcaata tgtccataat tatttcaaat ggccacggga caacacaata
cagtacattc360 tcctatgtgg atcctgtaat aacaagtatt tcgccgaaat acggtcctat
ggct ggt ggc420 actttactta ctttaactgg aaattaccta aacagtggga attctagaca
catttcaatt 480 15ggtggaaaaa catgtacttt aaaaagtgtg tcaaacagta
ttcttgaatg ttatacccca540 gcccaaacca tttcaactga gtttgctgtt aaattgaaaa
ttgacttagc caaccgagag600 20acaagcatct tcagttaccg tgaagatccc

attgtctatg aaattcatcc
gtt gggaaaa acctgaattc
ggaaggaact ttacagtggc
ctgttgtacc actccttccc
ctttttcatg ttagatggga
tacataatcc tgtgtttaag cc _
at gt act gga aat tHaglga ght Gatatt g deeer

aaccaaatct 660 tttattagtg gtgggagcac aat aacaggt

agttagtgtc720 ccgagmatgg tcataaatgt gcatgaagca

at gt caacat 780 25cgctctaatt cagagat aat

t gcaacagct gaatctgcaa840 ctccccctga aaaccaaagc

tcctttccaa agpgiencgal H@nad0ctcatttatg

ccttttgaaa agcca tgat gat ct caat g960 ggcaat gaaa
gé gc agttaaaggt 1020 gaagtgttaa

aagt t ggaaa 1 aagagchgt agagaatiatiacsiacbd ek Gethgaagc ogict 180G

35ttat gcacgg tccccaatPasRerYyEtHaha tt gaacagecg agct aaat at agagt ggaag
1140 caagcaat t&izect temaqcgt ccttggaaaa gtaatagttc aaccagatca
gaatttcaca200_40gctagctctg actacaagga cgacgat gac aagagcgatt
acaaagacga tgatgataag 1260 ctgcagcatc accaccatca tcaccattgal290 <210>
7 45<211> 10081%2]12=serpAee23>3 artificial <220>
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«210> 1
<211> 7425
«212> DNA

<213> artificial

<220>

<223> PpRRL§in.PPT.CMV.eGPF.Wpre (the eGFP coding sequence starts at
nucleotide 4756 and finishes at nucleotide 5475}

::;nggéac trttcgggga aatgtgocgeg gaacccchat ttgtttattt tbctaaatac &0
attcaaatat gtatccgctc atgagacaat azccctgata aatgecttcaa taatattgaa 120
aaaggaagag tatgadgtatt caacatttcc gtgtcgccct tattcccttt tttgocggeat 180
tttgccttec tgtttttget cacgcagaaa cgctggtgaa agtaaaagat gctgaagatce 240
agttgggtge acgagtgggt tacatcgaac tggatctcaa cageggtaayg atccttgaga 300
gttttegece cgaagaacgt tttcecaatga tgagcacktiht taaagttctg ctatgtggeg 360
cggtattate cegbabttgac goccgggoaag agcaacktegy tcgoccgeata cactattcte 420
agaatgactt ggttgagtac tcaccagtca cagazaagca tcttacggat ggeatgacag 480
taagagaatt atgcagtgct goecataacca tgagtgataa cactgcggoc aacttactte 540
tgacaacgat cgdaggaccg aagdgagetaa cogetibibtit gcacaacatg ggggakcatg 600
taactcgeoct tgatcgttgg gaaccggage tgaatgaagc cataccaaac gacgagegtyg 660
acaccacgat gcctgtageca atggcaacaa cgttgcgeaa actattaact ggcgaactac 720
ttactctage ttceccggcaa caattaatag actggatgga ggcggataaa gttgcaggac 780
cacttctgeg cteggecett ¢ecggetgget ggtttattge tgataaatct ggageccggtg 840
agcegtgggte tegeggtatc attgeageac tggggecaga tggtaagecce tcccgtateg 200
tagttateta gacgacgggg agtcaggeaa ctatggatga acgaaataga cagatcgctg 260
agataggtgc ctcactgatt aagcattggt aactgtcaga ccaagtttac tcatatatac 1020
tttagattga tttaaaactt catttttaat tcaaaaggat ctaggtgaag atcctttttg 1080
ataatctcat gaccaaaatc ccttaacgtg agttttegtt ccactgageg tcagacccceg 1149
tagaaaagat caaaggatetb tettgagatce ctittiitct gogograatc tgotgettge 1200

daacaaaaaa

accaccgcta ccageggtgg tttgtttgee ggatcaagag ctaccaactce 1260



50<223> Codi ng sequence of |PTdeltal FLAGhi s <400> 7 atgaaggccc
ccgctgtget tgcacctggc atcctcgtge tectgtttac ottggtgcag60 55aggagcaat g
gggagggggg cggtggatct cctgtaataa caagtatttc gccgaaatacl20 ggtcctatgg
ctggtggcac tttacttact ttaactggaa attacctaaa cagtgggaat 180

60t ct agacaca tttcaattgg tggaaaaaca tgtactttaa aaagtgtgtc
aaacagtatt240 cttgaatgtt ataccccagc ccaaaccatt tcaactgagt ttgctgttaa
attgaaaatt 300 gacttagcca accgagagac aagcatcttc agttaccgtg aagatcccat
tgtctat gaa360 65attcatccaa ccaaatcttt tattagtggt gggagcacaa

t aacaggt gt tgggaaaaac420 48 ctgaattcag ¥%agtgtccc gagaatggtc

at aaat gt gc at gaagcagg aaggaacttt 480 Sacagtggcat gtcaacatcg ctctaattca
gagataatct gttgtaccac tcottccctgb540 caacagctga atctgcaact coccotgaaa
accaaagcct tttieategtrtioagRiygurIctofscetrreeapatstacttteygat cti*®@atttat gt a
cataatcctg t gtJch@@g&cag;&;cLaga@@@gﬁ@f@tglg@&ag&g@hgac&g&&a@lt 994

caat gaaaat 5gt act ggaaa ttaa aaa tgatattgac720 cct g t t aaaggt ga
agt gt t aaaa gt t YaEATd “EGAGCH tgigﬁégtaé‘ﬁf%i‘fgé&a%?ﬁﬁciﬁgf &¢. rtt ‘g

aagccgtttt at geassgeitrccesatlgacesst gotgaaabicsgaac acg@agag@4@soet aaat at ag
agt ggaagca agcgatllGlygl a6l Chech 2969@.93@99&“@@5@9&,&9@@@09%9Cagat caga
atttcacagcll agct ct'gac tacaaggacg acgat gacaa gagcgattac96

20aaagacgat g atPParEaFEtyeagerattye “eavtenat cHre*ac %%f‘—‘??jéﬂoﬁ@” <210> 8

<211> 753 gaacaggaga gcgcacgagg gagcttccag ggggaaacge ctggtatctt tatagtoctg 16890
15  tecgggtttcg ccacctetga cttgagegte gatttttgtg atgctcgbca ggggggogga 1740
gectatggaa aaacgccagc aacgcggect ttttacgget cctggecttt tgetggeockt 1800

20 ttgetcacat gttctttect gegttatece crgattetgt ggataacegt attaccgect 1860
ttgagtgagc tgataccgct cgcogocagce gaacgaccda gegcagcdag tcagtgagceg 1820
aggaagcgga agagcgccca atacgcoazaac cgoctctecc cgogegtbgyg ccogattbcatk 1980

25 aatgcagcty geoacgacagg tttcccgact ggaaagcggg cagtgagcgce aacgcaatta 2040

! atgtgagtta g¢tc¢actcat taggecacccc agglhttaca ctttatgctt ccggetcgta 2100
30 tgttgtgtgy aattgtgage ggataiacaat ttcacacagg zaacagctat gaccatgatt 2160
acgccaageyg wgcaattaac cobcactaaa gggaacasaa gebggagcbdg caagcbtaat 2220
gtagccttbat gcaatactet tgtagtcettg caacatgota acgatgagtt agcaacatgc 2280

35 cttacaagga gagaaaaagc accgtgcatg c¢cgattggtg gaagtaaggt ggtacgateg 2340
tgccttatta ggaaggcaac agacgggbct gacatggatt ggacgaacca Ctgaattgeco 2400

40 gcattgraga gataktgtat ttaagtgcct agcetcgatac aataaacggg tctcbckggl 2460
— tagaccagat ckgagcctgg gagctctcetg gotaactagg gaacccactg cttaagochc 2520
aataaagctt gocttgagtg cttcaagtag tgtgigeccog tcbgttatgt gactctggta 2580

45 actagagatc cctcagacce ttttagtcag tgtggaaaat ctctagcagt ggoegoccgaa 2640
cagggacctg zaagcgaaayg ggaaaccaga gctctcobcga cgcaggacte ggettgertga 2700

50 agcgcgcacyg gcaagaggcyg aggggcggceg actggtgagt acgccaaaaa ttttgactag 2760
cggaggctag aaggagagag atgggtgega gagegbcagt attaageggg ggagaattag 2820
atcgcgatgg gaaaaaattc ggttaaggce agggggaaag aaaaaatata aattaaaaca 2880

55 tatagtatgg graagcaggg agctagaacg attcgcagtit aatcctggce tgttagaaac 2940
atcagaaggc tgtagacaaa tactgggaca gctacaacca tccctbcags caggatcaga 3000

60 agaacttaga tcattatata atacagtagc aaccctctat tgtgtgcate aaaggataga 3060
gataaaagac accaaggaag ctttagacaa gatagaggaa gagcaaaaca aaagtaagac 3120

caccgcacag caagecggecog ctgatcttca gacctggagy aggagatatyg agggacaatt 3180

65 ggegaagkbga attatataaa tataaagtag taaaaattga accattagga gtagcaccca 3240



25<212> DNA <213> artificial <220> 30<223> Codi ng sequence of

| PTdel tal - 2_FLAGhi s <400> 8 at gaaggccc ccgctgtgct tgcacctggc
atoctogtgc tcctgtttac cttggtgcagb60 35aggagcaat g gggagggggg cggt ggat ct
cccattgtct atgaaattca tccaaccaaal?0 tcttttatta gtggtgggag cacaat aaca
ggtgtt ggga aaaacctgaa ttcagttagt 180 gtcccgagaa tggtcataaa tgtgcatgaa
gcaggaagga actttacagt ggcatgtcaa240 40catcgctcta attcagagat
aatctgttgt accactcctt ccctgcaaca gctgaatctg300 caactccccc tgaaaaccaa
agcctttttc atgttagatg ggatcctttc caaatacttt360 45gatctcattt
atgtacataa tcctgtgttt aagccttttg aaaagccagt gatgatctcad420 atgggcaatg
aaaat gt act ggaaattaag ggaaatgata ttgaccctga agcagttaaa480 ggtgaagtgt
t aaaagtt gg aaat aagagc tgtgagaata tacacttaca ttctgaagcc540
50gttttatgca cg tccccaa t acct%;ctg aaat t gaaca gcgagct aaa

t at agagt gg600 FAGCARFERTX T T CETTERAL CHP BT T I aFaGT Hat ag’*f t caaccaga
tcagaattt 06560 oS away Gt ageica Gtg@eicacaasggacgacgal agasasyagsgy

at t acaaaga cga t, a . cat,.{ ga753
<210> 9 60<211t§g‘%%g<g%%> %%%tg%g%ggg %%ﬁ?%%gﬁé%%g&p bk

ttgaggcgca acagcatctg ttgcaactca cagtetyggygg catcaageayg ctecaggcaa 3480
10 gaatcctgge tgtggaaaga tacctaaagg atcaacaget cctggggatt tggggttget 3540
ctggaaaact catttgecacc actgetgtge cttggaatge tagttggagt aataaatcetc 3500
15 tggaacagat ttggaatcac acgacctgga tggagtggga cagagaaatt aacaattaca 3660
caagcttaat acactcctta attgaagaat cgcaaaacca gocaagaaaag aatgaacaag 372¢
aattattgga attagataaa tgggeaaghtkt tgbtggaattg gtttaacata acaaattgge 3780
20 tgtggtatat aaaattattc ataatgatag taggaggett ggtaggttta agaatagttt 3840

ttgetgtact ttetatagty aatagagtta ggcagggata ttecaccatta tegtttcaga 3900

ccracctoce aaccccgagg ggacccgaca ggcccgaagyg aatagaagaa gaaggtggag 3960

25 agagagacayg agacagatcc attcgattayg tgaacggatc tcgacggtta acttttaaaa 49020
gaaaagyggyyg gattaggggyg tacagbtgcag gggaaagaat agtagacata atagcaacag 4080
30 acatacaaac taaagaatta <¢aaaaacaaa ttacaaaaat tcaaaatttt atcgataage 4140
ttgggagtte cgcgtitacat aacttacggt aaatggcceg cctggctgac cgrcecaacga 4200
"5 cccecgoccca ttgacgtcaa taatgacgta tgttcccata gtaacgccaa tagggacttt 4260
J

ccattgacgt caatgggtgg agtatttacg gtaaactgec cacttggeag tacatcaagt 4320
gtatcatatyg ccaagtacgc ccecctattga cgtcaatgac ggtaaatgge ccgectggea 4380
40 ttatgeccag tacatgacct tatgggactt tcctacttgg cagtacatct acgtattagt 4440
catcgetatt acrcatggtga tgegottttg geagtacatc aatgggegtg gatageggtt 4500
45 tgactcacgyg ggatttccaa gtctccacce cattgacgte aatgggagtt tgttttggea 4560
ccaaaatecaa cgggactttc caaaatgtceg taacaactcc geeccattga cgcaaatggg 4620
cggtaggcgt gtacggtggg aggtctatat aagcagagect cgtttagtga accgtcagat 4680
50 cgcctggaga cgccatccac gotgttttga ceotccataga agacaccgac tctagaggat 4740

ccaccggtcg ccaccatggt gagcaaggge gaggagcetgt tcaccggggt ggtgcoccatc 4300

ctggtcgage tggacggcoga cgtaaacggC cacaagttea gogtgtcogg cgagggegag 4860

35
ggcgatgeca cctacggeaa getgaccetg aagtteatct gecacracegyg caagcotgecc 4920
gtgcectgge craccoctegt gaccacectg acctacggeg tgcagtgett cagecgotac 4580
60 cccgaccaca tgaagcagca cgacttette aagtocgeca tgcoecgaagy ctacgtecag 5040

gagegeacca tcettcettcaa ggacgacgge aactacaaga ccegegocga ggtgaagttc 5100

gagggcgaca ccctggtgaa cegeatcgag ctgaagggea tegacttcaa ggaggacgge 5160
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65<223> Codi ng sequence of | PT3_FLAGhi s 49 <400> 9 at gaaggccc
ccgctgtget tgcacctggc atcctogtge tcctgtttac cttggtgcag60 S5aggagcaatg
gggagggggg cggtggatct cccattgtct atgaaattca tccaaccaaal20 tcttttatta
gt ggt gggag cacaat aaca ggtgttggga aaaacctgaa ttcagttagt 180
10gt cccgagaa tggtcataaa tgtgcatgaa gcaggaagga actttacagt
ggcat gt caa240 catcgctcta attcagagat aatctgttgt accactcctt ccctgcaaca
gct gaat ct g300 caactccccc tgaaaaccaa agcctttttc atgttagatg ggatcctttc
caaatacttt360 15gatctcattt atgtacataa tgctagctct gactacaagg
acgacgat ga caagagcgat 420 tacaaagacg atgatyataa gctgcagcat caccaccatc
atcaccattg a471 20<210> 10 <211> 462 <212> DNA <213> artifici al
25<220> <223> Codi ng sequence of | PT4_FLACGhi s <400> 10 30at gaaggccc
ccgct gt gct  t gecacotggosatcedtcgisgGad cedaghdct acaat&ggirgeagb0 saggagcaat g
9992999999 c9g9f.aat ot 66l ek atlh . A9C& LLL q&aémggg%?gq&ggﬂ@zﬁt gatctcaa
t gggcaat ga aaat gt act g gaaattaagg gaaatgatat tgaccctgaal80
35gcagt t aaa%l EEAHGT I REAFGITHTA At a4y aGer ! Gueatat 21°
acactt acat 240 ctgccegaca accactaccet gagcacccag tccgccctga gecaaagacce caacgagaag 5400
10 cgcgatcaca tggtectget ggagttegty accgccgecg ggatcactct cggcatggac 5460
gagetgtaca agtaaagogg cegegtcgac aatcaaccte tggattacaa aatttgtgaa 5520
agattgactg gtattcttaa ctatgttgct cottttacgc btatgtggata cgctgcttta 5580
]5 atgcctttgt atcatgctat tgcttccocgt atggettica ttttetcecteo cttgtataaa 5640
tcctggttge tgbctcttta tgaggagtby tggccegttg tcaggoaacy tggegtggtg 5700
20 tgeactgtgk ttgctgacgc aacccccact ggttgggygca ttgcocaccac ctgtcagetco 5760
ctttcecggga ctttegettt cocccctcoccct attgocacgg cggaactcat cgecgcctge 5820
cttgcceget gotggacagg ggctoggetg ttgggcactg acaatteegt ggtgttgteg 5680
25 gggaagctga cgtcetttoc atggctgcte gectgtgttyg ccacctggat tctgegegyyg 5940
acgtecttect gctacgtcer tteggeooccte aatccagegg accttectte cecgeggecty 6000
30 ctgeecggcte tgocggectcect tccgeogtett cgecttegec ctrcagacgag tcggatctoce 6050
ctttgggooy cctecccgee tggaattcega goctecggtace tttaagacca atgacttaca 6120
aggcagcetgt agatgtitage cactttttaa sagaaaaggg gggactggaa gggctaattce 6180
35 actcccaacg aagacaagat cbgetotttg cttgtactygg gtctetotgg ttagaccaga 6240

tctgageoctg ggagctctct ggctaactag ggaacccact gcttaagcect caataaagct 6300

tgecttgagt gottcaagta gtgtgtgooe gtengttgtg tgactotggh aactagagat 6360

- 40 cocctecagacce cttttagtca gtgtggaaaa tctctageag tagtagttca tgtcatcetta 6420
ttattcagta tttataactt gcaaagaaat gaatatcaga gagtgagagg aacttgttta 5480

45 ttgragctta taatggttac aaataaagca atagcatcac aaatttcaca aataaageat 6540
tttttteact geattetagt tgtggttbght ccaamactcat ¢aatgbatct tatcatgtct 6600

50 ggctctaget ateccgeccce taactecgec cagttcocgcoc cattcecteege cccatggetg 6660

actaattttt tttatttatg cagaggccga ggccgoctcg gocctctgage tattoccagaa &720
gtagtgagga ggcttttttg gaggoctagg cttttgegte gagacgtacc caattcgeec 6780
55 tatagtgagt cgtattacgc gcgetcacky gecocgtogttt tacaacgbcg tgactgggaa 6840
aaccctggog ttaccraact taatcgcckt gecagcacatc cccctttoge cagcetggegt 6900
60 aatagcgaay aggceccgeac cgatcgegct tcecaacagt tgogragoct gaatggegaa 6960
tggcgegacg cgocectgtag cggogoatta agogoggegg gtgtggbtggt tacgcgcagco 7020

gtgaccgeta cacttgecag cgcectageg cccgetectt tegettteott ccocttcctet 7080

65 ctegecacgt tcogeoeggcbt tocccgtcaa getctaaakc gggyggetecoe tttagggtice 7140



tctgaagccg ttttatgcac ggtccccaat gacctgctga aattgaacag cgagct aaat 300
40at agagt gga agcaagcaat ttcttcaacc gtccttggaa aagtaat agt

t caaccagat 360 cagaatttca cagctagctc tgactacaag gacgacgatg acaagagcga
ttacaaagac420 gatgatgata agctgcagca tcaccaccat catcaccatt gad462 45
<210> 11 <211> 2040 <212> DNA <213> artificial 50 <220> <223> Codi ng
sequence for Met delta 25-741 <400> 11 55at gaaggccc ccgct gt gct
tgcacctggc atcctcgtge tcctgtttac cttggtgcagb60 aggagcaat g gggagggggg
cggtggatct cccattgtct atgaaattca tccaaccaaal20 60tcttttatta

gt ggt gggag cacaat aaca ggtgttggga aaaacctgma ttcagttagt 180 gtcccgagaa
tggt cat aaa tgtgcat gaa gcaggaagga actttacagt ggcatgtcaa240 catcgctcta
attcagagat aatctgttgt accactcott ccctgcaaca gctgaatctg300

65caact ccccc tgaaaaccaa agcctttttc atgttagatg ggatcotttc

caaat acttt 360 ““50° Gt CCRT S TPYHIACH TE T TP Bt tL-QAGect’t®t g
aaaagccagt gai@ab@t@a#&ﬁmaakg@gcaaugmaa@atg&a&&cggaaaiiaagoggaaatgata

tt gaCCCt ga agca%gatgégga%at%tﬁgttcca aactggaaca acactcaace ctatcteggt ctattetttt 7320
gatttataag ggattttgcc gabttcggeoco tattggttaa aaaatgagct gatttaacaa 7380
10 azatetaacyg cgaatttiaa caaaatatta acgtttacaa totce 7425
<2i0> 2
<211> 28B6

15 <212> DNA
<213> artificial

<220>
<223»> Coding sequence of Decoy Met_ FLAGhis
20
<400> 2
atgaaggcec cegetgtget tgeaccigge atcctcogtge tcocotgtttac cttggtgeag 60
25 aggagcaatyg gggagtgtaa agaggcacta gezaagtoog agatgaatgr gaatatgaag 120
tatcagctic ccaacticac cgcggaaaca cccatccaga atgtcattct acatgageat 180
cacattttece ttggtgccac taactacatt tatgttttaa atgaggaaga ccttcagaag 240

30 gttgctgagt aczagactgg goctgtyctg gaacacccag attgtttece atgtcaggac 300

tgcageageca aagecaattt atcaggaggt gtttggaaag ataatatcaa catggctceta 360

q5 gttgtcgaca cctactatga tgatcaactc attagctgtg goageogtcaa cagagggace 420
? tgecagegac atgtctttos ccacaatcat actgetgaca tacagtcogga ggttcactge 480
atattcteccc cacagataga agagccocage cagtgtoctg actgtgtggt gagcgcectg 540

40 ggagccraaag tcctttcate tgtaaaggac cggttcatbca acttctttgt aggcaatacc ag0
N ataaattctt cttatttcoec agatcateca ttgcattega tatcagbgag aaggctaaag e&0
45 gaaacgaaay atggttttat gkitttgacg gaccagtoct acattgatgt tttacctgag 720
ttcagagatt cttaccccat taagtatgte catgectttg aasagcaacaa ttttatttac 780
ttettgacgyg tcechaaggga aactctagat gcoctcagactt ttcacacaag aataatcagg 840

50 rtetgrtoca taaactctgg attgcattcoc tacatggaaa tgoctctgga gtgtattete 200
acagaaaaga gaaaaaagag atccacaaag aaggaagtgt ttaatatact tcaggcotgeg 360

55 tatgtcagca agcctgggge ccagcttgct agacaaatag gagecagcect gaatgatgac 1020

attctttbcg gggtgttcge acaaagcaag ccagattctg ccgaaccaat ggatcgatct 1080
gecatgtgtyg cattecctat caaatatgtec aacgacttet tcaacaagat cgtcaacaaa 1140
60 aacaatgtga gatgteteoca geatttttac ggacccaate atgagcactg ctttaatagg 1200
acacttctga gaaattcatc aggcectgtgaa gegeogeegtyg atgaatateg aacagagttt 1260

accacagett tgcagegegt tgacttatte atgggtcaat tcagcgaagt cctcttaaca 1320
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ggt gaagt gt taaaagttgg aaat aagagc tgtgagaata tacacttaca ttctgaagcc540
gttttatgca cggtccccaa tgacctgctg aaattgaaca gcgagctaaa tatagagt gg600
l0aagcaagcaa tttcttcaac cgtccttgga aaagtaatag ttcaaccaga
tcagaatttc660 acaggattga ttgctggtgt tgtctcaata tcaacagcac tgttattact
acttgggttt720 15ttcctgtggc tgaaaaagag aaagcaaatt aaagatctgg
gcagtgaatt agttcgctac780 gatgcaagag tacacactcc tcatttggat aggettgtaa
gt gcccgaag tgtaagccca840 actacagaaa tggtttcaaa tgaatctgta gactaccgag
ctacttttcc agaagat cag900 20tttcctaatt catctcagaa cggttcatgc

cgacaagt gc agtatcctct gacagacat g960 tccogxratcc taactagtgg ggactctgat
atatccagtc cattactgca aaatactgtcl020 25cacattgacc tcagtgctct

aaat ccagag ctggtccagg cagtgcagca tgtagtgatt 1080 gggcccagta gcctgattgt
gcatttcaat gaagtcatag-cgadgagegeactt hidhgetd gi-drdde: ghatascatgoggactttgtt
ggacaat gat ggcgadaapa.ficact.atac. tdt.daaal ccl2Q0 3011 gaacaggpa

tcact gacat aggagaagtt tcccaatttc tgaccgaggg aafcatcatgl260 aaagatttta
gt cat cccaa Xt grELEEIE GEEIERE GERastt CHEEsIog eGoaHat FaagerL320°

. 35t ct ccgct gg hgghagliatec-al acalgaaacLatggagabasd tegaasd t tsso

catt cgaaat 1380 _gagact.cala. aloeaact gl aaaagatell, alogel tig, ot ct tcaagt
agccaaaggcid40°at gaaatat ¢ ttgcaagcaa aaagtttgtc c4cagagact tgget gcaag
aaact gt at g1500e=#eretggatistpawa 2ratbeacagtrecaayetvgcteagratett t gge c
ttgccagaga cat.gli-al-gat-1060:-.23a0aal26l..ALA0L Q1868 LARALAZAAEA, Ut gCaaagce
t gccagt gaalsgt g?at ct 1620 45tt$ aaagt c tgcaaactca aaa%tttacc

accaagt cag “at g 9@%“3 t "I EEHSEG 98?68 *EFRECIETGYY 6t Yat g&¢° aagaggagece
ccaccttat c ct gatsgiberaaccastt tigathy 4G ata@achgbiots acdtgit gewr agggagaaga
ctcctacaac ccgaataGt §eLLreagacesels800.200 akatgasd. L.aatoctaga

at gct ggcac2lcct aaagccg aaat gcgecc atccttttct 1860

tcaaatggee acgggacaaC acaatacagt acattctcet atgtggatce tgtaataaca 1980
agtatttcge cgaaatacgg tectatgget ggtggecactt tacttacttt aactggaaat 2040
25 tacctaaaca gtgggaatte tagacacatt tcaattggtyg gaaaaacatyg tactttaaaa 2100
agtgtgtcaa acagtattct tgaatgttat accccagece aaaccattte aactgagttt 2160
30 gectgttaaat tgaaaattga cttagecaac cgagagacaa geatcttcag ttaccgtgaa 2220
gatcccattg tctatgaaat tcatccaacc aaatctttta ttagbtggtgg gagcacaata 2280
acaggtgttg ggaaaaacct gaattcagtt agtgtcccga gaatggtcat aaatgtgeat 2349
35 gaagcaggaa ggaactttac agtggcatgt caacatcgct ctaattcaga gataatctgt 2400
tgtaccacte cttecctgca acagetgaat ctgcaactee cectgaaaac caaagecttt 2460
40 ttcatgttag atgggatect ttccaaatac tttgatctca tttatgtaca taatcctgtg 2520
tttaagcctt ttgaaaagcc agtgatgabke tcaabtgggca atgaaaatgt actggaaatt 2580
aagggaaatg atattgaccc tgaageagtt aaaggtgaag tgttaaaagt tggaaataag 2640
45 agetgtgaga atatacactt acattcotgaa goccocgttttat grcacggtece caatgacctg 2700

ctgaaattga acagcgagct aaatatagag tggaagcaag caatttctte aaccgtcett 2760

ggaaaagtaa tagttcaacc agatcagaat ttcacagcta gctctgacta caaggacgac 26820

50
gatgacaaga gcgattacaa agacgatgat gataagetge agcatcacca ccatcatcac 2B8¢
cattga 2886
55
«210> 3
<211l> 15%0
<212 DNA
60 <213»> artificial

<220
<223> Coding sequence of Sema_FLAGhis

<400> 3
65 atgaaggccc ccgetgtget tgcacctgge atcctcogtge tcctgrttac cttggtgeag &0



gaact ggt gt cccggatatc agtaatottc tctactttca ttggggagca ctatgtccat 1920
55¢gt gaacgcta cttatgtgaa cgtaaaatgt gtcgctccat atccttctct

gttgtcat cal980 gaagat aacg ctgat gatga ggtggacaca cgaccagcct ccttctggga
gacaCcat ag2040 <210> 12 60<211> 2259 4212> DNA <213> artificial <220>
65<223> Codi ng sequence for HG-_MYChis 51 <400> 12 atgtgggtga
ccaaactcct gccagccctg ctgctgcagc atgtcctcct gcatctcctc60 5ctgcetcccca
tcgccatccc ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120 gaattcaaaa
aat cagcaaa gactacccta atcaaaatag atccagcact gaagat aaaal80
l0accaaaaaag tgaatactgc agaccaatgt gctaatsagat gtactaggaa

t aaaggactt 240 ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaat gcct
ctggttcccc300 ttcaatagca tgtcaagtgg agt gaaaaaa gaatttggcc atgaatttga
cctctat gaa360 l1l5aacaaagact acattagaaa ctgcatcact ggtaaaggac

gcagct acaa gggaactayt ATe ot e rATTATE 4 AT gHtRt e HastGitag et ggagt t
ccat gat acc 5ac asgarcac4Be 120 agatdbict tegatceli egagotaataggsgt ana

gacct acagg "aaaagt ack qtggpgga@qga%&tg‘ié(@atgg@tgggg%?ggaaagggggac0249t ggtgtttc
acaagcaat c cagaggtacg ctacgaagtc600 tgtgacattc ctcagtgttc agaagttgaa
t gcat gaCCt gcééttggtg@g éCﬁ%tgg éfc&@:&ﬁegaacacccag attgtitecce atgtcaggac 300

10 tgcagcagea aagecaatty atcaggaggt ghttggaaag ataacatcaa catggctceta 360

gttgtcgaca cctactatga tgatcaactc attagetgtyg geoagcgtcaa cagagggace 420
]5 tgccagegac atgtctteice ccacaaktcat actgcotgaca tacagtcgga ggttcactgo 480
atattctccec cacagataga agagcccagc cagtgtcoctg actgtgtggt gagegcccetg 540
ggagccaaag toctttcatc tgtaaaggac cggttcatca acttetttgt aggcaatacc 600
20 ataaattctt cttatttcocc agakcatcca ttgecattcga tatcagtgag aaggctaaag 660
gaaacgaaag atggttttat gtttttgacg gaccagtcct acattgatgt tttacctgag 720
25 ttcagagatt cttacecccat taagtatgte catgectttg aaagcaacaa ttttatttac 780
ttcttgacgy tccaaaggga aactctagat gctcagactt ttcacacaag aataatcagg 840
ttctgttoca taaactcotgg atbtgcattec tacatggaaa tgcctctgga gtgtattcte Q00
30 acagaaaaga gaaaaaagag atccacaaag aaggaagtgt ttaatatact tcaggetgeg 260
tatgtcagca agcetggggc ccagctiget agacaaatag gageocagoct gaatgatgac 1020
35 attcttttcg gggtgttcge acaaagcaag ccagattcty ccgaaccaat ggatcgatcet 1080

gccatgtgtg cattccctat caaatatgtc aacgacttet tcaacaagat cgtcaacaaa 1140
aacaatgtga gatgtcteca geatttitae ggacccaate atgagcactg ctttaatagg 1200
40 acacttctga gaaattcatc aggctgtgaa gogogecgtg atgaatatcg aacagagttt 1260
accacagctt tgcagcgcgt tgacttattc atgggtcaat tcagcgaaghb cctckttaaca 1320
45 tctatatcca ccttcattaa aggagacctc accatagcta atcttgggac atcagagggt 1380
cgcttcatge aggttgtggt ttctcgatca ggaccatcaa ccccteatgt gaatttgctc 1440
ctggacteee atccagtgtc bcocagaagtg attgtggagc atacattaaa ccaaaatggc 1500
50 gctagetoctyg actacaagga cgacgatgac aagagcgatt acaaagacga tgatgataag 1560
ctgcagcatc accaccatca tcaccattag 1590
55  <210- a
«211l> 1779

<212> DNA
<213> artifiecial

60  <220-

«223> Coding sequence of Sema-PSI_FLAChis

<400> 4
atgaaggecec ccgectgtget tgcacctgge atcctegtge tectgtttac cttggtgeag 60
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25ggt ctcat gg at cat acaga at caggcaag atttgtcagc gctgggatca

t cagacacca720 caccggcaca aattcttgcc tgaaagatat cccgacaagg gctttgatga
taattattgc780 30cgcaatcccg atggccagcc gaggccatgg tgctatactc
ttgaccctca cacccgct gg840 gagtactgtg caattaaaac atgcgctgac aatactatga
atgacactga tgttcctttg900 gaaacaactg aatgcatcca aggt caagga gaaggct aca
ggggcact gt caataccatt 960 35tggaatggaa ttccatgtca gcgttgggat
tctcagtatc ctcacgagca tgacatgact 1020 cctgaaaatt tcaagtgcaa ggacctacga
gaaaattact gccgaaatcc agatgggtct 1080 40gaat caccct ggtgttttac
cactgatcca aacatccgag ttggctactg ctcccaad¥cl1140 ccaaactgtg atatgtcaca
t ggacaagat tgttatcgtg ggaatggcaa aaattatatgl200 ggcaacttat cccaaacaag
atctggacta acatgttcaa tgtgggacaa gaacat ggaal260 45gacttacatc
gtcatatctt ctgggacewpgatseaagbacageigaat getgaat vacttged 32keccgaaat ccag
atgatgatgc t CaéaQQ&Q&CchaQQLQCcE@SQa&Q&Q@é%L GGeAC ALt LGLA 380,
50tgggattat§ gccctatttc tcgttgtgaa atacca cacct acaat

agt caat t t al240°FatcHt CREH T té"t‘:{af’t"?:"t“t (;‘fgf 3‘8& AAYe® aabeHAt t gt''gagt t gt aaa
t gggat t ccal500scacaegarcastAacaitaggatsg-gatsggttbagi-c bisgagad acaogaaat aaaca
tat ct gcggalse60, paggat $aLloa 4aaanoagag. Ll 4aoLL &l Lgglacacgc
agtgtttcccl@tctcgagaclo20 ttgaaagatt atgaagcttg gcttggaatt catgatgtcc
acggaagagg agaf-tfAtfadaIB80 BUEHEAHACAGEH *1°E St ewErYrotPeetagttg

gt at acggcc ct g@,adggaiccatagat&tcggﬁ&aa?4@:g&tgﬁatcg:ag3g5@a tdega@gaggcsot gct gt cct g
gatgattttg;dtagtacoat toatttacct1800 aatt at? ccacaattcc t gaaaagacc
agttgcagtg tttatgget g gggct acact 1860 6bggat % Elas’cf at gat'gg
cctattacga gt gsge?a‘eaaﬂtgct%te‘tca‘{“&'@'aaiggagg@%i&a‘tcgaqm%t aggbaatacc 600

20 ataaattctt cttatttccc agatcatcca ttgecattcga tatcagtgag aaggctaaag 660
gaaacgaaag atggttttat gtttttgacg gaccagtcocct acattgatgt ttcacctgagq 729
ttcagagatt cttacceoccat taagtatgtc catgcctttg aaagcaacaa ttttatttac 780

25 ttertgacgy tecaaaggga aactctagat getcagactt ttcacacaag aataatcagg B840

ttectgttcoca taaactetgg atbtgeabtee tactatggaaa tgectctgga gbgtattcto s0¢

30 acagaaaaga gaaaaaagag atccacaaayg aaggaagtgt ttaatatact tcaggectgeg 960
tatgtcagca agcctggggce ccagcttgct agacaaatag gagccagcct gaatgatgac 1020
attctttbeog gyggtgttcge acaaagcaag ccagattctg ccgaaccaat ggatcgatct 1080

35 gcecatgtgeg catteectat caaatatgtce aacgacttct tcaacaagatb cgtcaacaaa 1140
aacaatgtga gatgtctcca geoatttttac ggacccaatc atgagcactg cthtaatagg 1200

40 acacttctga gaaattcatc aggctgtgaa gcgecgoecgtg atgaatatcg aacagagttt 1260

O accacagctt tgcagegcgt tgacttattc atgggtcaat tcagcgaagt cctcttaaca 1320
tctatatcca ccttcattaa aggagacctc accatageta atctbgggac atcagagggt 1380
45 cgcttcatge aggttgtggt ttctcgatca ggaccaktcaa cecckbcatgt gaattttcte 1440
ctggactccc atccagigtc tcocagaagty attgtggage atacattaaa ccaaaatggce 1500
50 tacacactgg ttatcactgy gaagaagatc acgaagatce cattgaatgg ctbgggotgce 1560
agacatttcc agtcctgcag tcaatgocte tctgccccac ccotttgttca gtgtggctgg 1620
tgccacgaca aatgtgtgeg atcggaggaa tgectgageg ggacatggac tcaacagatc 1680
55 tgtctgggag ctagetcotga ¢tacaaggac gacgatgaca agagcocgatta caaagacgat 1740
gatgataage tgcagcatca ccaccatcat caccattga 17789
60  <210> s
<211> 1458

<212> DNA
<213> artificial

65  <220>



aaat gcagcc agcatcatcg agggaaggtg actctgaatg agtctgaaat atgtgctgggl980
5 gctgaaaaga ttggatcagg accatgtgag ggggattatg gtggcccact tgtttgtgag
2040 caacat aaaa tgagaatggt tcttggtgtc attgttcctg gtcgtggatg
tgccattcca 2100 aatcgtcctg gtatttttgt ccgagtagca tattatgcaa

aat ggat aca caaaattatt 2160 10ttaacatata aggtaccaca gtcagctagc
gaacaaaaac tcatctcaga agaggatctg 2220 aat ggagggc tcgagcatca
ccaccatcac catcattga2259 15<210> 13 <211> 1494 <212> DNA <213>
artificial 20<220> <223> Codi ng sequence of HCF-al fa MyChis <400> 13
25at gt gggt ga ccaaactcct gccagccctg ctgotgeagce atgtcctcct gcatctcctc60
ctgctcccca tcgccatccc ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
gaat t caaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaal80
30accaaaaaag tgzat ecirgGeagacenstigbr_ge¢naat agat gt act aggaa

t aaaggactt 240 ggattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgcct
ctggttcccc300 Bbikjseratagoer: tigl2coagtggr-agt gaanaaa«gadictd ggce
atgaatttga tctgrat, g%gégacg@%g@aga@ggﬁagggs adaga.clggal.cat t, got aaaggac
gcagct acaa gggaacagtad420 tctatcacta agagtggcat caaatgtcag ccctggagtt
ccat gat acc acHFEREACETEFFOLHEITE LE2ETE CHAGETA*TEGGEgt ada

cacct acaggl(Baa@gtg@g&ggg&gecgagaamegtéé@gae@@gggg&agga@a_agggaggﬁcCz46t ggtgtttc
acaageaal ¢ cagagal acq ¢l acgaaql 600, 4ot dl gacatte, cleagtot i
agaagttgaa tgcatgacct gcaat g@gga gagttat cgapbu gyt ct cat gg at cat acaga
at caggcaag, at tgeeergCsgetrgygat-ea-st OTYAERE CEFTRPaa taataaater 360

gatttaaaga aaactagagt tctcoccttgga aatgagagct gcaccttgac tttaagtgag 420

agcacgatga atacattgaa atgcacagtt ggrtcectgoca tgaataagea tttcaatatg 480
20 tccataatta tttcaaatgg ccacgggaca acacaataca gtacattete ctatgtggat 540
cctgtaataa caagtatttc gccgaaatac ggtcctatgg ctggtggeac tttacttact [0
25 ttaactggaa attacctaaa cagtgggaat Lctagacaca tbtcaattgg tggaaaaaca (1Y)
tgtactttaa aaagtgtgtc aaacagtatt cttgaatgtt ataccccage ¢caaaccatt 720
tcaactgagt ttgctgttaa attgaaaatt gacttagcca acegagagac aagcatcttc 780
30 agttacegtyg aagatccrat tgtctatgaa attcatccaa ccaaatcttt tattagtggt B4C

gggagcacaa taacaggbgt tgggaaaaac ctgaattcayg ttagtgtcecc gagaatggtce 900
35 ataaatgtgc atgaagcagg aaggaacttt acagtggcat gtcaacatcg ctctaattea 960
gagataatct gttgtaccac tecttccctg caacagctga atctgcaact ¢ccoctgaaa 1020
accaaagcct ttttcatgtt agatgggatc ctttccaaat actttgatct catttatgta 1080
40 cataatcctg tgtttaagcoc ttttgaaaag ccagbgatga tctcaatggyg caatgaaaat 1140
gtactggaaa ttaagggaaa tgatattgac cctgaagcag ttaaaggtga agtgttaaaa 1200
45 gttggaaata agagctgtga gaatatacac Ltacattclbyg aagcegtttt atgcacggte 1260
cccaatgacce tgotgaaatt gaacagogag ctaaatatag agtggaagoa agcaatttcet 1320
tcaaccgtce ttggaaaagt aatagttcaa ccagatcaga atttcacagcec tagetctgac 1380
50 tacaaggacg acgatgacaa gagcgattac aaagacgatg atgataagct gcagcatcac 1440
caccatcatc accattag 1458
55 <2105 6
<211> 1250

<212» DNA
<213> artificial

60  <220»

<223> Coding segquence of IPT _FLAGhis

<400> &
atgaaggcce cegetgtget tgeaccetgge atccteogtge tectgtttac ctbggtgeag 60

65



caccggcaca aattcttgcc tgaaagatat cccgacaagg gctttgatga taattattgc780
50cgcaat cccg at ggccagcc gaggccatgg tgotatactc ttgaccotta

cacccgct gg840 gagtactgtg caattaaaac atgcgctgac aatactatga atgacactga
tgttcctttg900 55gaaacaact g aat gcat cca aggt caagga gaaggctaca

ggggcact gt caataccatt 960 tggaatggaa ttccatgtca gcgttgggat tctcagtatc
ctcacgagca tgacat gact 1020 cctgaaaatt tcaagtgcaa ggacctacga gaaaattact
gccgaaat cc agat gggtct 1080 60gaat caccct ggtgttttac cactgatcca
aacatccgag ttggctactg ctcccaaatt 1140 ccaaactgtg atatgtcaca tggacaagat
tgttatcgtg ggaatggcaa aaattatatg 1200 65¢gcaacttat cccaaacaag
atctggacta acatgttcaa tgtgggacaa gaacatggaa 1260 53 gacttacatc
gtcatatctt ctgggaacca gatgcaagta agctgaatga gaattactgcl320 cgaaat ccag
at gat gacgc t caisgrgere©costgytgcaeRt Cggyast cerrmet e atcbeed 3800
Stgggattatt gegedabislfiods@i-ligqa . 90838-0060:.cLA0GH3AER 100

aaaact cat c1440 tcagagaﬁgg at ct gaat 99 agggct cgag catcaccacc atcaccatca
tt gald94 1052105 A S PIS P 525 T2 I NA L9799 F19F1°E Rl 18<220>
<223> Codi ng segueneesakackHEeaikdattyMEhicgcag 4Q0=cchd c2Batgd gggbga

ccaaact cct gccaBCOel.O oL ACk 4GRS AlM-GEIC Gl ACRT Cle6LL60 ghgctcccca

t cgccat cccllt at gcagag ggacaaagga aaagaagaaa tacaattcat 120 gaattcaaaa
aat cagcaaa gactdeetta HEFILATaY At e cHGTCactoogdanatcea=wa180%:°

actttactta ctttaactgg aaattaccta aacagtggga attctagaca catttcaatt 480
]5 ggtggaaaaa catgtacttt aaaaaghtghtg tcaaacagta ttectbtgaatyg ttatacceca 540
gcccaaacca tttcaactga gtttgeotgtt aaattgaaaa Ltgacttage caaccgagag 500
20 acaagcatct tcagttaccg tgaagatccc attgtctatg aaattcatcc aaccaaatct 660
tttattagtg gtgggagcac aataacaggt gttgggaaaa acctgaattc agttagtgtc 720
ccgagaatgg tcataaatgt geatgaagca ggaaggaact ttacagtgge atgtcaacat 780
25 cgctctaatt cagagataat ctgttgtacc actecttcoe tgcaacaget gaatctgeaa 840
ctcocecctga aaaccaaagqe cttrttcatg ttagatggga toctttovaa atactttgat 9Go
30 ctcatttatg tacataatce tgtgtttaag ccttttgaaa agccagtgat gatctcaatg 360

ggcaatgaaa atgtactgga aattaaggga satgatattg accctgaage agttaaaggt 1020
gaagtgttaa aagttggaaa taagagctgt gagaatatac acttacattec tgaageegtt 1080
35 ttatgcacgg tccccaatga cctgctgaaa trtgaacageg agcoctaaatat agagtggaag 1140
caagcaattt cttcaaccgt ccttggaaaa gtaatagtbte aaccagabea gaatttcaca 1200

gectagetetg actacaagga cgacgatgac aagagegath acaaagacga tgatgataag 1260

_ ctgcagcatec accaccatca tcaccattga 1290
<210 7
45 <z11> 1008
«212> DNA

<213» artificial

<220>
50 223> Coding sequence of IPTdeltal FLAGhis

;:g:Zgchc cocgotgtget tgcacctgge atectcgtge toctghbttac ¢tiggtgoag 60
55 aggagcaatg gggagggggg cggtggatct cctgtaataa c¢aagtatbbte gecgaaatac i20
ggtecctatgg ctggtggeac tttacbtact Ltaactggaa attacctaaa cagtgggaak 180
60 tctagacaca tttcaattgg tggaaaaaca tgtactttaa aaagtgtgte aaacagtatt 240
cttgaatgtt ataccccage ccaaaccabli Lcaactgagt tigctgtbaa attgaaaatt 300
gacttagcca accgagagac aageabettc agbtaccgktg aagakeogcab tgkbctatgaa 360

65 attcatccaa ccaaatcttt tattagtggt gggagcacaa taacaggtgt tgggaaaaac 420



25accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa

t aaaggactt 240 ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaat gcct
ctggttecce300 30ttcaat agca tgtcaagtgg agt gaaaaaa gaatttggcc
atgaatttga cctctatgaa360 aacaaagact acattagaaa ctgcatcatt ggtaaaggac
gcagct acaa gggaacagta420 tctatcacta agagtggcat caaatgtcag ccctggagtt
ccat gat acc acacgaacac480 35agctttttgc ottcgagcta tcggggt aaa

gacct acagg aaaactactg tcgaaatcct 540 cgaggegaag aagggggacc ctggtgtttc
acaagcaat c cagaggtacg ctacgaagtc600 40tgtgacattc ctcagtgttc
agaagttgaa gctagcgaac aaaaactcat ctcagaagag660 gatctgaatg gagggctcga
gcat caccac catcaccatc attga705 <210> 15 45c211> 903 <212> DNA <213>
artificial <220> 50<223> Codi ng sequence of HGF-beta MYChis <400> 15
at gt gggt ga ccaaact cct gccagccctg ctgectgecage atgtcctcct geatctcctc60
55ct gct cccca t THETA CTE T At FTATEG gﬁééﬁéébg@%?caé%lé?j’%"’é@‘éba 480
tacaattcat 120 gamadagitgest@antgggatsad-ceaacaggaacanreas agsgat ggat ggt
tagtttgoagalso LOLAcA0AAALe. AacalALotd. £a0300a15R LAl Aaagy
agagttgggt tcttactgca240 cgacagtgtt tcccttctcg agac gaaa gatt at gaag
cttggcttgg aattEEtHHEt IOOHCCacYFaLGoGHagHT GepcyadasrgeaaasCaggtt ct ca
atgtttcccal@ct ggd:akat ﬁ&@at%%&@ﬁﬁ@@&@t@ﬂg cagabei «Ggktdt aaty
aagcttgcca ggegtgctat, cct

ttaaagggga g%ttaaaa gttggaaata agagctgtga gaatatacac 780

l- ttacattetyg aageccgtitt atgcacggte cccaatgacce tgctgaaatt gaacagegag 840
.
ctaaatatag agtggaagea agcaatttet teaacegtee ttggaaaagt aatagktcaa 500
ccagatcaga atttcacage tagetcotgac tacaaggacg acgatgacaa gagegattac 960
20 aaagacgatyg atgataagct gcagcatcac caccatcatc accattga 1008
<210> B

<211> 753
25  <z12> DNMA
<213> artificial

<220
" «223> Coding sequence of IPTdeltai-2_FLAGhis
30
<400> 8
atgaaggccec ccogetgtget tgcacctgge atcctegtge tcectgtttac cttggtgeag &0
35 aggagcaatg gggagggggy cggtggatct cccattgtet atgaaattca tccaaccaaa 120
tcttttatta gtggtgggag cacaataaca ggtgttggga aaaacctgaa tteagttagt 180
gtcecegagaa tggtcataaa tgtgcatgaa gcaggaagga actttacagt ggcatgtcaa 240
40 catcgectcta attcagagat aatetgtigt accactcctt ccctgeaaca detgaatctg 300
caacktococoo tgaaaaccaa agectttttc atgbtagatg ggatcotttc caaatacttt 360
45 gatetcattt atgtacataa tectgtgttt aagecttttg aaaagecagt gatgatctca 420
atgggcaatg aaaatgtact ggaaattaag ggazatgata ttgaccctga ageagttaaa 4380
ggtgaagtgt taaaagttgg aaataagagc tgtgagaata tacacttaca ttctgaagce 549

50 gttttatgca cggtccoccaa tgacctygctg aaattgaaca gegagctaaa tatagagtgg 6C0

aagcaagcaa tttcttcaac cgtecttgoa aaagtaatag ttcaaccaga tcagaatbttce 660
55 ac¢agctaget ctgactacaa ggacgacygat gacaagagcg attacaaaga cgatgatgat 720
aagctgcage atcaccaccea tcatcaceat tga 753
<210> 9
60 <2115 471
<212> DNA

<213> artificial

<220>
65 <223» Coding seguence of IPT3_PLAGhis



54 tttgttagta cgattgattt acctaattat ggagccacaa ttcctgaaaa
gaccagttgc480 Sagtgtttatg gctggggcta cactggattg atcaactatg atggcctatt
acgagt ggcab40 catctctata taatgggaaa tgagaaatgc agccagcatc atcgagggaa
ggt gact ct g600 aat gagtctg aaat at gt gc t ggggct gaa aagattggat caggaccatg
t gagggggat 660 10t at ggt ggcc cacttgtttg tgagcaacat aaaat gagaa
tggttcttgg tgtcattgtt720 cctggtcgtg gatgtgccat tccaaatcgt cctggtattt
ttgtccgagt agcatattat 780 15gcaaaat gga tacacaaaat tattttaaca

t at aaggt ac cacagt cagc tagcgaacaa840 aaactcatct cagaagagga tctgaatgga
gggct cgagc at caccacca tcaccatcat 900 tga993 20 <210> 16 <211> 2259
<212> DNA <213> artificial 25 <220> <223> Codi ng sequence of

Uncl eavabl e HGF_MYChi s <400> 16 30at gt gggt ga ccaaactcct gccagccctg
ctgotgcagc atgtcctgcct gcatotcctc60 ctgctcccca tcgecatcce ctatgcagag
ggacaaagga aa&&ﬁ%ﬁﬁﬁaqk%ﬁ@ﬁhﬁﬁa£é2Quﬁﬁg@@l&Q@@aﬁmﬁ@iﬁﬁgca&a
gactaccctajatcaaaata%mg&ggggcact aagat aaaal80

aggagecaatg ggtggatel cecHttgbet atgasatbtca tocaaccaaa 120
tcttttatta gtggtgggag cacaataaca ggbgttggga aaaacctgaa ttcagttaght 180
]0 gtccogagaa tggtcataaa tgtgcatgaa gcaggaagga actttacagt ggcatgtcaa 240
categcteta attcagagat aatctgttgt accactectt ccctgcaaca getgaatctg 300
caactccece tgaaaaccaa agecttttte atgttagatg ggatcctttc casatacttt 360
15 gatctcattt atgtacataa tgctagctct gactacaagg acgacgatga caagagcgat 420
tacaaagacg atgatgataa gctgeagcat caccaccatc atcaccattg a 471

20 <2105 10

«211> 462

<212> DNA

213> artificial
25 <220-

<223> Coding sequence of IPT4_FLAGhis

<400> 10
"O atgaaggeccoc cocgetgtget tgcacctgge atectegtge tectgtttace cttggtgeag 60
2

aggagcaatg gggagggggy cggtggatbet cctgtgttta agecttttga aaagccagtg 120

atgatctcaa tgggcaatga aaatgtactg gaaattaagy gaaatgatat tgaccectgaa 180
35 gcagttaaag gtgaagtgtt azaagttgga aataagagct gtgagaatat acacttacat 240

fetgaageeg ttttatgcac ggtococaat gacetgetga aatbtgaacag cgagctaaat 300
40 atagagtgga agcaagcaat ttcttcaacc gtccttggaa aagtaatagt teaaccagat 360

B cagaatttca cagectagetc tgactacaag gacgacgatg acaagagcga ttacaaagac 420

gatgatgata agctgcagca tcaccaccat catcaccatt ga 462
45

«210> 11

<2]1l1> 2040

<212> DNA
50 <213> artifieizl

<220>

<223> Coding sequence for Met delta 25-741

<400> 11
55 atgaaggcec cegetgtget tgcacctggce atccteogtge toctgtttac cttggtgoag 690

aggagcaatg gggagggggg cggtggatct cccattgtet atgaaattca tcocaaccaaa 120
60 tcttttatta gtggtgggag cacaataaca ggtgttggga aaaacctgaa ttcagttagt 1890

gteccgagaa tggtcoataaa tgtgeatgaa gcaggaagga actttacagt ggcatgtcaa 240
catcgeteta attcagagat aatctgttgt accactectt ceoctgcaaca gotgaatctg - 300

65 caacteceee tgaaaaccaa agcocttttte atgttagatg ggatectttc caaatacttt 360



aCCaaaaaag
ccattcactt

t gaat act gc agaccaat gt gctaatagat gtactaggaa taaaggactt 240
gcaaggcttt tgtttttgat aaagcaagaa aacaatgcct ctggttcccc300

40t t caat agca t gt caagt gg agt gaaaaaa gaatttggcc atgaatttga
cctct at gaa360 aacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa
gggaacagt a420 45t ct atcacta agagt ggcat caaatgtcag ccctggagtt

ccat gat acc
aaaactactg
cagaggt acg
t gcat gacct
atttgtcagc
t gaaagat at

gaggccat gg
at gcgct gac

acacgaacac480 agctttttgc cttcgagcta tcggggtaaa gacctacagg
t cgaaat cct 540 cgaggggaag aagggggacc ctggtgtttc acaagcaatc
ctacgaagt c600 50t gtgacattc ctcagtgttc agaagttgaa

gcaat gggga gagttat cga660 ggtckeat gg at cat acaga at caggcaag
gctgggat ca tcagacacca720 5S55caccggcaca aattcttgcc

cccgacaagg gctttgatga taattattgc780 cgcaatcccg atggccagcc
tgctatactc ttgaccctca cacccgv?g g840 gagtactgtg caattaaaac

aat BT BGa U GHEAET FA T GETTELE FGFOT 6o HAEEhact’G

aat gcatcca @g@maggaagaﬁgg@bawaagggsg&am gtsaceaad aceattH60+sb ggaat ggaa
ttccatgtca QC%Iggaggg@tcaiagg}t%@%ﬁlagaggRQ@%QQQQ&.;J:Q@Q@chaéé‘gtélozﬁo

65cct gaaaatt tcaagtgcaa ggacctacga gaaaattact gccgaaatcc
agat gggt ct 108F***5 9@5&?“&%@66?“&@?@??%‘@5?‘53 EReTat et Hdtat Yégag
tt ggct act gict cegaaatttldd caratigt:goatat gicerca: tggacaagatsot gtt at cgt g

ggaat ggcaa aaa%éé&éﬁgkﬁgﬂqﬁqggﬁéﬁtKéﬁméggéﬂéﬁéagaéé ?ggac;

acat gtt caa tgtgggacaa gaacatggaal260 gacttacatc Stc.

atctt ctgggaacca

gat gcaagt a; agctyaatgasyaare LTI 20 T0vgy adqarttag arygat gat*gc
t cat ggaccc t gQhgeda6aa&eggaaad: 6gaciLatdag 6isd-330; tyggatd atfsogeccctatttc

at acca cacct acaat agt caatttald44o

t Cgt t gt gaa ggt gtacagaaa tggtttea tctgta g_[actaccgag ctacttttee agaagatcag 900

20 tttectaakt catctcagaa cggttcatge ¢gacaaghbge agtatectct gacagacatg 260

tcccccatec taactagtgg ggactctgat atatccagte cattactgca aaatactgte 1020

cacattgacc tcagtgcectoet aaatccagag ctggtccagg cagtgcagca tgtagtgatt 1080

25

gggcccagta goctgattgt goatttcaat gaagtcatag gaagagggea ttttggttgt 1140

gtatatcatg ggactttgtt ggacaatgat ggcaagaaaa ttcactgtge tgtgaaatcc 1200

30 ttgaacagaa tcactgacat aggagaagtt tcccaattte tgaccgaggg aatcatcatg 1260

aaagatttta gtcatcccaa tgtcctcteg ctcocctgggaa tetgectgeg aagtgaaggg 1320
tctecgetgg tggtectace atacatgaaa catggagatc tteogaaattt cattegaaat 1380
gagactcata atccaactgt aaaagatctt attggectttg gtcttcaagt agccaaaggc 1440

atgaaatate ttgcaageasz aaagttbgtc cacagagact tggctgcaag aaacktgtatg 1500

40 ctggatgaaa aattcacagt caaggttget gattttggte ttgceccagaga catgtatgat 1560

aaagaatact atagtgtaca caacaaaaca ggtgcaaagce tgccagtgaa gtggatgget 1620

ttggaaagtc tgcazactca aaagtttacc accaagtcag atgtgtggte ¢tttggegtg 1680

45

ctectctggg agectgatgac aagaggagcc ccaccttatc ctgatgtaaa cacctttgat 1740

ataactgttt acttgttgea agggagaaga ctcoctacaac cogaatactg cccagacccoc 1800

50 ttatatgaag taatgctaaa atgotggcac cctaaagccg aaatgogecee atecttttet 1860¢

gaactggtgt cccggatatc agcaatettc tctactttcea ttggggagca ctatgtcecat 1320

gtgaacgcta cttatgtgaa cgtaaaatgt gtcgctccat atccttctct gttgtceatca 19280

55

gaagataacg ctgatgatga ggtggacaca cgaccagect cCcttetggga gacatcatag 2040

<210> 12

60 <21l> 2259

212> DNA
<213> artificial

<2203

65 <223> Coding sequence for HGF_MYChis



gaccatcccg taatatcttg tgccaaaacg aaacaactgc aggttgtaaa tgggattccals00

15acacgaaCaa acataggatg gatggttagt ttgagataca gaaataaaca

tat ct gcggal560 ggatcattga taaaggagag ttgggttctt actgcacgac agtgtttccc
ttctcgagacle20 20ttgaaagatt atgaagcttg gcttggaatt catgatgtcc
acggaagagg agat gagaaa 1680 tgcaaacagg ttctcaatgt ttcccagctg

gt at at ggcc ctgaaggatc agatctggtt1740 ttaatgaagc ttgccaggcc tgctgtcctg
gatgattttg ttagtacgat tgatttacct 1800 25aattatggat gcacaattcc

t gaaaagacc agttgcagtg tttatggctg gggctacact 1860 ggattgatca act at gat gg
cctattacga gtggcacatc tctatataat gggaaatgagl920 30 aaat gcagcc

agcat cat cg agggaaggtg actctgaatg agtctgaaat atgtgctggg 1980

gct gaaaaga ttggat cagg accatgtgag ggggattatg gtggcccact tgtttgtgag
2040 caacat aaaa tgagaatggt tcttggtgtc attgttcctg gtcgtggatg

t gC cattcca 2 10;2;3% 2a%§:£agcttgcq tggcagt_lcatg tctgtcgggggc g%gc%g:tctagc%?étgc@‘g t atsgc aa

aat ggat aca caaaat

att 2160 ttaacat ata aggtaccaca Qgtcagctagc gaacaaaaac

tcatctcaga.%gaﬁgﬁfﬁ%g”?226*4ﬁﬁaﬁﬁﬁé&ﬁﬁ%ﬂféﬁ%@@%ﬁEﬁ“ﬁ@&tcaﬁéac

cat catt ga2259 w2103aladros?ldadiBdta s2b2z-DhAAEs2d3ncakd | fisel al <220>
<223> Codi ng sequenc
gccagecct gi@t get geag
Cct at gcagag ggaczaag(e-aatfaagrnasst acaaete atci2gr-bSgeratctcaada

aat cagcaaa gactacGehasatLanastagdaleeagracl.gaggataagaldisaccaaaaaay

tgaat act gc, &

20

25

30

40

45

50

55

60

65

tctatcacta
agctttttac
¢gaggggaag
tgtgacattc
ggtctcatgg
caccggcaca
cgcaatcceg
gagtactgtg
gaaacaactg
tggaatggaa
cctgaaaatt
gaatcaccct
ccaaactgtg
ggcaacttat
gacttacatc
cgaaatccag
tgggattatt
gaccatcccg
acacgaacaa
ggatcattga
ttgaaagaktt
tgcaaacagg
ttaatgaage
aattatggat

ggattgatca

agagtggcat
cttcgagcta
aagggggacc
ctcagtgttc
atcatacaga
aattcttgee
atagccagee
caattaaaac
aatgcakcca
ttcecatgtca
tcaagtgcaa
ggtgttttac
atatgtcaca
cccaaacaag
gtcatatctt
atgatgatgc
gceocctattte
taatatcttg
acataggatg
taaaggagag
atgaagcttg
ttctcaatge
ttgecaggee
gcacaattcc

actatgatgg

gaccaat t, Aclaatagat 9

caaatgtcag
tcggggtaaa
ctggtgttre
agaagttgaa
atcaggcaag
tgaaagatat
gaggcecatgg
atgogetgac
aggtcaagga
gcgtigggat
ggacctacga
cactgatcca
tggacaagat
atctggacta
ctgggaacca
tcatggaccc
tegttgtgaa
tgccaaaacg
gatggttagt
ttgggtecet
gcttggaatt
ttceccagetyg
tgctgteceeg
tgaaaagacc

cctatcacga

48SL00

ccctggagtt
cacctacagyg
acaagcaatc
tgcatgacct
atttgtcagc
cccgacaadg
tgctatacte
aatactatga
gaaggctaca
tctecagtatce
gaaaattact
sacatccgag
tgttatcgtg
acatgttcaa
gatgcaagta
tggtgctaca
ggtgatacca
aaacaattgc
ttgagataca
actgecacgac
catgatgtcc
gtatatggce
gatgatttig
agttgcagtg

gtggcacatc

€ O, NKL NKL hi s 20<400> 17 at
catgtcctcet gcatctectcb0

aa taaa

gcagctacaa
ccatgatacc
aaaactactg
cagaggtacg
gcaatgggga
gctgggatca
gctttgatga
ttgaccctea
atgacactga
ggggcactgt
ctcacgagca
gccgaaatee
ttggctactg
ggaatggcaa
tgtgggacaa
agctgaatga
cgggaaatcc
cacctacaat
gagttgtaaa
gaaataaaca
agkgttibcee
acggaagagg
ctgaaggatc
ttagtacgat
tttaktggctg

tctatataat

taa

ggactt240

t gggt gg ccaaact cct
gctéccca tcgecatcec

aacagkta 420
acagcgaacac 480
tecgaaatcct 540
ctacgaagtc 600
gagttatcga 660
tcagacacca 720
taattattgc 780
cacccgctgg 840
tgttecctteg 300
caataccatt 960
tgacatgact 1020
agatgggtcet 1080
ctcecaaatt 1140
aaattatatg 1200
gaacatggaa 1260
gaattactgc 1320
actcattect 1380
agtcaattcta 1440
tgggattcca 1500
tatctgogga 1560
ttctcgagac 1620
agatgagaaa 1680
agatctggtt 1740
tgatttacct 1800
gggctacact 1860
gggaaatgag 1920



60ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaat gcct
ctggttcccc300 ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatttga
cctctat gaa360 aacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa
gggaacagt a420 65t ctat cacta agagt ggcat caaatgtcag ccctggagtt
ccatgatacc acacgaacac480 56 agctttttgc cttcgagcta tcggggtaaa

gacct acagg aaaactactg tcgaaatcct540 5cgaggggaag aagggggacc ctggtgtttc
acaagcaat ¢ cagaggtacg ctacgaagtc600 tgtgacattc ctcagtgttc agaagttgaa
gct agcgaat tcaaaaaatc agcaaagact 660 accctaatca aaatagatcc agcact gaag
at aaaaacca aaaaagtgaa tactgcagac720 10ca%t gt gcta atagatgtac

t aggaat aaa ggacttccat tcacttgcaa ggcttttgtt780 tttgataaag caagaaaaca
atgcctctgg ttccccttca atagcatgtc aagt ggagt g840 15aaaaaagaat
ttggccatga atttgacctc tatgaaaaca aagactacat tagaaact gc900 atcattggta
aaggacgcag ct atadggya ataotartia’ tcact®augay g artiagdbe0’f gt cagecect
ggagtt ccat 3gat BEBREAC L GAGEACAGetaad totgest begagectateggd 0260

20ggt aaagact tacaggaada.clactalseaa aatcil 6989,.999289a299 2100

gggaccct ggl080 tgtttcacaa gcaatccaga ggtacgctac gaagtctgtg acattcctca
gt gt t cagaall40P TS PFaRgeta GrHGHagtyT Pagt-elHiy S yggtat ¢¥ec

at cat caccall caciagairk Fdorac2dd > db@ 2 bdaraaladd Beasidags addlfc 3D <203 >
artificial <220> 2255

aatggagggc togagcatca ccaccatcac catcatbga

15  <210- 13
<21ll> 1494

<212»> DNA
<213> artificial
20 <220
<223> Coding seqguence of HGF-alfa_MYChis
<4 00> 13
25 atgtgggtga ccaaactcct gccagocectg ctbgcetgcage atgtcoboct gratctocte 60
ctgctcccca tcgecatcoo ctatgcagag ggacaaagga aaagaagaaa bacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180
30 accazaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240
ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgect ctyggttecce 300
45 ttcaatageca tgtcaagtgg agtgaaaaaa caatttggec atgaatttga ccbctatgaa 360
? aacaaagact acattagaaa ctgcatcatt cgtaaaggac gcagctacaa gggaacagta 429
tetateacta agagtbggcat caaatgtcag cecbggagtt ceatgatacce acacgaacac 480
40 agetetetge cttogagera togggytaaa cacctacagy aaaactactyg tcgaaatoct 540
’ cgaggggaag aagggggacc ctggtgtttc acaagcaatc cagaggtacy ctacgaagtc 600
45 tgtgacattc ctcagtgttc agaagttgaa tgecatgacct geaatgggga gagttatcega 660
ggreteatgy arcatacaga atcaggeaag atttgtcage gotgggatca teagacacca 720
caccggcaca aattcttgec tgaaagatat ccocgacaagg gotttgatga taattattge 780
50 cgcaatcecg atggccagce gaggccatgg tgetatactce ttgaccetca cacccegetgg 840
gagtactgbtg caattaaaawv atgcgctgac astactatga atgacactga tgttcoctttg 200
55 gaaacaacktg aargcatcea aggtcaagga gaaggctaca ggggeactgt caataccatt 960

tggaatggaa ttccatgtca gegtigggat tceteagtato ctcacgagea tgacatgack 1020
cctgaaaatt tcaagtgcaa ggacctacga gaaaattact gccgaaatce agatgggtcet 1080
60 gaatcaccct ggtgttttac cactgateca aacatccgag ttggctactg cteccaaatt 1140
ccaaactgtbg atatgtcaca tggacaagat tgttatcgtg ggaatggcaa aaattatatg 1200

ggcaacttat cocaaacaag atctggacta acatgbtcaa tgbgggacaa gaacatggaa 1260

65



<223> Codi ng sequence of hAS MYC 35<400> 18 at ggaacata aggaagt ggt
tcttctactt cttttatttc tgaaatcagg tcaaggagtg60 tatctctcag agtgcaagac
t gggaat gga aagaact aca gagggacgat gtccaaaacal20 40aaaaat ggca
tcacctgtca aaaat ggagt tccacttctc cccacagacc tagattctcal80 cctgctacac
acccct caga gggact ggag gagaact act gcaggaat cc agacaacgat 240
45ccgcaggggc cctggtgcta tactactgat ccagaaaaga gat at gacta
ctgcgacatt 300 cttgagtgtg aagaggaatg tatgcattgc agtggagaaa actat gacgg
caaaatttcc360 aagaccatgt ctggactgga atgccaggcc tgggactctc agagcccaca
cgctcatggad420 50tacattcctt ccaaatttcc aazraagaac ctgaagaaga
attactgtcg taaccccgat 480 agggagctgc ggccttggtg tttcaccacc gaccccaaca
agcgctggga actttgcgac540 55atcccccgect gcacaacacc tccaccatct
tct ggt ccca cctaccaghgttci-gaagygatsGracaygbgaassactabageggszgaat gt ggct

gttaccgttt ccagacacac-LlalLageachbldgoagtcas ARGEEEE Cagacacat aac
aggacaccag aaaacttccc ctgcaaaaat 720 60tt ggat gaaa actactgcc

caat cct gac “ggdEEAAYYFEE Eéﬁﬁﬁﬁﬁ“ééﬁﬁﬁ@ﬁ%éﬁ?ﬁﬁcﬁﬁﬁﬁﬁﬁEhaé“?gcggtggga
gt act gt aag at acegiseptacgbgaetgntesscoagtat ee84d-6bacggaacaat

t ggctcccac agcaccacct gagctaaccc ctgtggtcca ggactgctac900 57

cat ggt gat gllgacagaget a ccgaggcaca tcctccacca ccaccacagg aaagaagt gt 960
cagtcttggt catg¢iat{fdic accacaccgg caccagaaga ccccagaaaa ctacccaaat 1020
5gct ggcct ga caahgaaek&ﬁatgcaggaat ccagat gccg at aaaggccc

ctggtgtttt 080 accacagacc ccagcgtcag gtgggagtac tgcaacctga aaaaatgctc
aggaacagaalldQazs. coding sequence of HGF NK1_MYChis

20 ;i;g;ggz;a ccaaactcct gccagccctg ctgctgcage atgtoctoct gcatctecte 60
ctgctccceca togccatoce ctatgragag ggacaaagga aaagaagaaa tacaattceat 129
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180

25 accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240
ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgcct ctggttccoce 300

30 ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggecc atgaatttga cctctatgaa 3640
aacaaagact acvattagaaa ctgeatcatt ggtaaaggac gcagctacaa gggaacagta 420
tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatace acacgaacac 480

35 agctttttge cttecgageta tcggggtaaa cacctacagg aaaactactg tcgaaatcct 540
cgaggggaag aagggggacc ctggtgtttc acaagcaatc cagaggtacyg ctacgaaghc 600

40 tgtgacattc ctcagtgttc agaagttgaa cetagcgaac aaaaactcat ctcagaagag 660

s gatctgaaty gagggctcga gecatcaccac catcaccatc attga 705
<210> 15

45 211> 903

«212> DNA

«213> artificial

<220>
50 <223> Coding sequence of HGF-beta_MYChis

;iggéggt;a ccaaactect gecagecetg ctgctgeage atgtcocktect geatctocte 60
55 ctgetocccca tegecatceee ctatgeagag ggacanagga aaagaagama tacaattcat 120
gaattcgttg taaatgggat tccaacacga acaaacatag gatggatggt tagtttgaga 180
tacagaaata aacatatctg cggaggatca ttgataaagg agagttgggt tcttactgea 240

60

cgacagtgtt tcectbtctcg agacttgaaa gattatgaag cttggcttgg aattcatgat 300
gtccacggaa gaggagatga gaaatgcaaa caggttctca atgtttccca gctggtatat 360

65 ggccctgaag gatcagatel ggttttaatg aagcttgcoca ggcctgotgt cctggatgat 420



| Ogcggct agcg aacaaaaact catctcagaa gaggatctga at ggagggct

cgagcat cacl1200 caccatcacc atcattgal228 <210> 19 <211> 9 15<212> PRT
<213> artificial <220> 20<223> Flag at the C term nus <400> 19 Ser
Asp Tyr Lys Asp Asp Asp Asp Lys 15 25 <210> 20 <211> 11 <212> PRI
30<213> artificial <220> <223> Single Myc at the C term nus 35<400>
20 Gu Gn Lys Leu Ile Ser Qu GQu Asp Leu Asn 1510 40 <210> 21 <211>
7 <212> PRT <213> artificial

54

tttgttagta cgattgattt acctaattat ggagecacaa ttectgaaaa gaccagtbge 480
agtgrttatg gotggggeota cactggattg atcaactatg atggoctatt acgagtggea 540
catetetata taatgggaaa tgagaaatgc agccagcatce atcgagggaa ggtgactcotg 600
aatgagtetg aaatatgbge tggggctgaa aagattggat caggaccatg tgagggggat 660
10 tatggrggec cacttgibtyg tgagcaacat aaaatgagaa tggktctbgg tgtcattgtt 720

cctggtcgtg gatgtgecat tccaaatcgt ccoctggtattt ttgtcoegagt agcatattat 780

15 gcaaaatgga tacacaaaat tattttaaca tataaggtac cacagtcagc tagogaacaa 840
anactcatct c¢agaagagga tctgaatgga gggctcgage atcaccacea teaccatcat 200
tga 303
20
<210> 16
<211> 2259
<212> DNA
«213» artificial
25
<220> .
<223> Coding sequence of Uncleavable HGF_MYChis
<400> 16
30 atgtgggtga ccaaactect gecagoccty cbgctgoage atgtoctcct geatctecte 60
ctgocteccca tegeocatece ctatgoagag ggacaaagga aaagaagdas tacaattcat 120
35 gaattcaaaa aatcagcaaa gactacccta atcaazatag atecageact gaagatanaa 180
accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 249
ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgeet etggttecee 300

40 ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggce atgaatttga cctctatgaa 360
aacaaagact acattagaaa ctgcakbtcatt ggtaaaggac gcagctacaa gadaacagta 420
45 tctatcacta agagtggcat caaakgtcag ccetggagtt ccatgatace acacgaacac 480
agctttttge cttcgagcta teggggtaaa gacctacagg aaaactactg tcgaaatcet 540
<cgaggagaag aagggggace ctggtgttte acaagcaatc cagaggtacg ctacgaadte 600

50 tgtgacatte ctcagtgtbe agaagttgaa bgcabtgacct gocaatgggga gagttatcga 660
g

ggtcteatgg atcatacaga atcaggcaayg abbkitghbeage gcotgggatca tcagacacea 720
53 caccggecaca aattcttagce tgaaagatab coccgacaagg gotttgabga taattattge 780
cgcaatcceyg atggccagcc gaggecatbgg tgetatactc ttgaceetca caccogctgg 840
gagtactgtyg caattaaaac atgcgetgac aatactatga atgacactga tgttcctttg 900
60 gaaacaactg aatgcatcca aggtcaagga gaaggctaca ggggcactgt caataccatt 960

tggaatggaa ttccatgtca gogttgggat tcotcagtate ctoacgagca tgacatgact 1020

cctgaaaatt tcaagtgcaa ggacctacga dgaaaattact gecgaaatcc agatgggtct 1080

65



45 <220> <223> poly-histidine tag <400> 21 50 Hs Hs His Hs Hs H's
Hs 15 58 CLAIMS 1. Use of a polynucleotide encoding a pol ypeptide
consisting of the extra-cellular |IPT-3 and | PT4 domai ns of hepatocyte
grow h factor receptor for the screening of pharmacol ogically active
agents useful in the treatnment of cancer. 2. Use of a pol ypeptide
consisting of the extra- cellular IPT-3 and | PT-4 domai ns of

hepat ocyte growm h factor receptor for the screening of

phar macol ogi cal |y active agents useful in the treatnent of cancer. 3.
Use according to claim1 or 2, wherein s d pharmacol ogically active
agent interferes with catalytic activity, function, stability and/or
expression of hepatocyte growh factor receptor. 4. Use according to
claim1l or 2, wkrerceitrpssaitteephapirae chaticmalttaycracyt icvrecagrgentiiao

down-r egul at es..catalgydelGe Akt tiggéic;ayat cHARCE L Qhharogda@Blak dat Yy angdfoor
expression of hepatocyte growth factor receptor. 5. Use according to
anyone of the %Faé‘étéa&l T4 TR 992G GF B8 AT AP RAPHECHP DI 4l |y acti ve
agent is a hepatt@wrtcestgﬂtomthtsiga@tc@rgaurgeaeﬁpta@tgamhsmuta%c angthor

ant agonl st. cg%&c%caqr_{&ggtdlg:c;tggaa,@%gég&gacgfcgggﬂgtcpEggaqg:l pg IS;BIOaI rrB
wherei n saill pharnacol ogi cally active agent 1s sel ected anong swal

mol ecul e i nhi bi*fBT°85" APt ANE "SI HFif 198 EMEE? ATEIESE FHES "RNA*Based

i nhi bi tors, sidRNé&pcgaaicia@odi:e&paapep'azicdeﬁ,; a@eﬁiaaamggaaegat e, 7. Use
accor di ng |9 Ae.008 Ll 40e preceding agacégg&a ahereln [ he gancer is a
cancer wt dysreg ati1on of epatoc te Wt h Tactor receptor
activity. 8. A@Si‘fé‘ttFﬂﬁcFata@GE‘EFétté@?“fthé'“a‘b‘*anF tﬂijfg‘tﬁfcc‘at“tcﬁtgaagéw to act as
an ant agoni st/ dtghlaigbrittaegaa@ttg@e@agta&e)ett@angwce\AEgbha&aa&E&Egagaegzeptafar usef ul
in the tre%%nent of cancer, prefer bly a cancer with ysregulatlon of
hepat ocyte growth factor r cepfaa? gécat Ity ConprETHg t e st eps of
(a) putting i rFtt?eerTﬁaaGttscaasecescsctasgeﬁtgawtmg |t939tacgpbkeymﬁrlﬂeot190de encodi ng
a pol ypeptiyle saashstdng:ak b LxLEa568) kith@gcd E’Ecécaa@d 16 T- 4
domai ns of hepatocyte growh factor receptor, ii) ol ypepti de

consi sting of THEERtFAEErGiarf pﬁeggcaégactrrpﬁm 9966 Phs *BF

hepat ocyt e (?r thaﬁ@@bﬁrcar%@wtws agietordty porcgdapis at@xgorsessitmg t he
extra-cel I U arged Plagd t@gagtcigg’tcétgdg;g@ggaéms ng&ga@mgz&qgggan@mbel i x and
the full cytoplasnlc regi on of hepatocyte growh factor receptor,

(b) nmeasuri ng REPEIBEYITR G SHRE P VAT BT TREEHEHF BECTFVFT y ***Functi on,
stabil ity #End/-Bfcaexpreessican, cc@gtoca tatracgead ea):ggs&haeeataaslagctt hewsagent t hat
reduces hepat qqyaLa%atgragg@fsJaacL%&ta ook eg.@%gagg u%&tt g%éggm ncszzgn _
stability and/or expréssion.” 9. accord |ng o claim wherein
sai d measuyg ng’a‘igﬁlag%‘-‘t’ébgaﬁf)“cédffﬁi’alt@é§“ﬁ"é89§uri ng cell signaF¥fng, cell

survi.val, and cell proliferation.
<210> 17
<211> 1187
<212> DNA
45 <213 artificial

<220>
<223> Coding sequence of NK1-NK1_his

30 <a00> 17

atgtgggtga ccaaactcct geocagocoetg ctacktgeocage atgtccteeot gecatctecte 60
ctgetcceca tcogecatcoc ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
55 gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180
accazaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240
60 ccattcactt gcaaggehbtt tgtttttgat aaagraagaa aacaatgecct ctggttececce 300
ttcaatagea tgtcaagtgg agtgamaaaa gaatttggee atgaatttga cctctatgaa 360
aacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa gggaacagta 420

65 tctatcacta agagtggeat casatgteag cocbtggagtt ceatgatacc acacgaacac 480



10. Extra-cellular R3T-3 and | PT-4 donai ns of hepatocyte growh
factor receptor for use as a nedicanent for treating cancer. 11.
Vector conprising a nucl eotide sequence encodi ng a pol ypepti de
consisting of the 59 extra-cellular IPT-3 and |IPT-4 domai ns of
hepat ocyte grow h factor receptor for use as a nedi canent for
treating cancer. BEP10941 ST25 SEQUENCE LI STI NG <110> net heresi s
Transl ati onal Research SA <120> High affinity binding site of HGFR
and nmethods for identification of antagonists thereof <130>
BEP10941- CF <160> 21 <170> Patentln versb®dn 3.3 <210> 1 <211> 7425
<212> DNA <213> artificial <220> <223> pRRLsi n. PPT. CW. eGPF. Wre (the
eGFP codi ng sequence starts at nucleotide 4756 and fini shes at

nucl eoti de 5745) <400> 1 cag cac ttttc gga aat gt cgcg aacccct at
ttgtttattt ttctaaatsc C“éf*‘%g&téag?gg *PoATEEYyet % atgagaEeHat ™ aacCet gat a
aatgcttcaa éaa@a&kga&ma&agga&g&gntatgag#ah@m@aaeaﬁ@@eﬁcgtg@cgccct
tattcccttt Tttgegacat Ll 0CCLIEG 4 Ahlbdl06l.£CCCA023,. CIELagt gaa
agt aaaagat gctgaagatc agttgggtgc acgagtgggt tacatcgaac tggatctcaa

cagcggt aag at ciffcttﬁéﬁaaaﬁfiaf‘tcca@iaé‘if’”égaéﬁiﬁaé%@faaigf%ai’:é%fé%cbgé" t g&jcact tt
t aaagt t ct gltt ad=gogge G- @ggt ft thabc 6 agi-akigac-gecgggeaat: ageaact cgg

tcgcegeata cactgliclc.agaataagtl.. gatl aagl a6, Leaccaal ca, caggaaagea
tcttacggat ggcatgacag taagagaatt atgcagtgct gccataacca tgagt gataa

cact gcggcc facttavet crisgatrac garcc gyaygue ey asgpageraas ceettrt tt
gcacaac at g ggg@aett@a&agaaggacgcag ctacaaggga acagtatcta tcactaagag tggcatcaaa 960
tgtcagccct ggagttcocat gataccacac gaacacagct ttttgcectte gagctatcgqg 1020
20 ggtazagacc tacaggaaaa ctactgtega zatcctcgag gggaagaagg gggacccotgg 1080

tgtttcacaa gcaatccaga ggtacgctac gaagtetgtyg acattcctca gtgttcagaa 1140

gttgaagcta gtgggggtgg tagtggagga gggcatcacc atcatcacca tcactga 1187

25

<210> 18
<211> 1218
<212> DNA
30 <213> artificial

<220>
<223> Coding sequence of hAS_MYC

35 <a00- 18

atggaacata aggaagtggt tctictactt cttttatttc tgaaatcagg tcaaggagtg GO
tatctctcag agtgecaagac tgggaatgga aagaactaca gagggacgat gtccaaaaca 120

40 aaaaatggca tcacctgtca aaaatggagt tccacttctc cccacagacc tagattctcea 180
) cctgctacac acccctcaga gggactggag gagaactact gcaggaatcc agacaacgat 240
45 ccgcaggyge cctggtgota tactactgat ccagaaaaga gatatgacta ctgcgacatt 300
cttgagtgty aagaggaatg tatgcattge agtggagaaa actatgacgg caaaatttcc 360
aagaccatgt ctggactgga atgccaggcec tgggactctc agagcccaca cgekbcatgga 420

50 tacattcctt cgaaatttcc aaacaagaac ctgaagaaga attactgtcg taaccccgat 480
agggagctgc ggocttggtg tttcaccacc gaccccaaca agegetggga actttgegac 540

55 atcceecget gcacaacace Locaccatet tcotggtccca ccoctaccagtg tctgaaggga 600
acaggtgaaa actatcgcgg gaatgtggct gttaccgttt cegggeoacac ctgtcagceac 660
tggagtgcac agacccctca cacacataac aggacaccag aaaacttcgc chgcaaaaat 720

60 ttggatgaaa actactgccg caatcctgac ggaaaaaggg ccccatggtg ccatacaacce 780C
aagagccaag tgoggtggga gtactgtaag ataccdbtcct gbgactcocte cccagtatce 8B40
acggaacaat tggctcccac agcaccacct gagctaaccce ctgtggtcca ggactgetac 800

65



SEp10941 525 taatcctgtt accagtggct gctgccagtg gcgataagtc gtgtcttacc
gggttggact 1440 caagacgata gttaccggat aaggcgcagc ggtcgggctg
aacggggggt tcgtgcacacl500 agcccagctt ggagcgaacg acctacaccg aact gagata
cctacagcgt gagctat gagl560 aaagcgccac gcttcccgaa gggagaaagg cggacaggta
t ccggt aagc ggcagggt cgl620 gaacaggaga gcgcacgagg gag cttccag
ggggaaacgc ctggtatctt tatagtcctgl6e80 tcgggtttcg ccacctctga cttgagcgtc
gatttttgtg atgctcgtca ggggggcgga 1740 gcct at ggaa aaacgccagc
aacgcggcct ttttacggtt cctggeccttt tgctggectt 1800 ttgctcacat gttctttcct
gcgttatccc ctgattctgt ggataaccgt attaccgget 1860 ttgagtgagc

t gat accgct cgccgcagcc gaacgaccga gcgcagcgag tcagtgagcgl920 aggaagcgga
agagcgccca at acgcaaac cgcctctccc cgcgegttgg ccgattcatt 1980 aat gcagctg
gcacgacagg tt t eeopackeggaaagegler: cagtgag cegeceas geaattta2 040
atgtgagtta gctGact.Cal..lRAggractel-FI9Cidbiaca LiLl al.0ClL, cqgact cgta
2100 tgttg;gtgg aat t gt gagc ggataacaat ttcacacagg aaacagct at

gaccat gat t 60“5@353&3%@@“@@’%ﬁFFﬁé8@€€F838T§§ﬁ°Qﬁﬂﬁﬁﬁhad%“gctggagctg
caagct t aat 2220cgl-agi-cicisadc g caBitack Chcaigisagieithgc eaacabggtrmcacgat gagt t
agcaacat gc2280,.61 1.8633092.039338896.A¢60L460. caatlg9t%,9aagt aaggt
ggt acgat cgPB40 tgccttatta ggaaggcaac agacgggtct gacatggatt ggacgaacca
ct gaatt gcc 2400°9Cat’tg¥aya gatattgtat ttaagtgcct agctcgat'#é

aat aaacggg tcteiwst ggt 2460 tagaccagat ctgagcctgg gag ctctcetg

gct aact agg; gaaghtagl g cttaagectc 2520 aataaagctt gcecttgagtg
cttcaagtag tgtgisgcecgitiet gtt gt gt gactctggta 2580 actagagatc
cctcagaccc tttiggtcag tgtggaaaat ctctagcagt ggcgcccgaa 2640
cagggacct g aaagsgamag .ggaaaaeaga gctctctcga cgcaggactc ggcttgcetga
2700 agcgc@hac .Jcaagaggcyg aggggcggcyg actggtgagt acgccaaaaa
ttttgactag 2760 cggaggct ag aaggagagag at gggtgcga gagcgt cagt

att aagcggg gg%ga&@ﬂagL@SQQAan%gegavgg gaaaaaattc ggttaaggcc
agggggaaagzmaaaaat at a aatt aaaaca 2880 t at agt at gg gcaagcaggg
agctagaacg attg cag}t aat cctggcc tgttagaaac2940 atcagaaggc tgtagacaaa
tact gggaca gct@saagca tcccttcaga caggat caga3000 agaacttaga tcattatata
atacagtagc(gaoeeﬁcﬂat,t t gt gcat c aaaggat aga 3060 gat aaaagac
accaaggaadsctf?ﬁgaﬁéﬁlﬁ& agaggaa gagcaaaaca aaagtaagac 3120
caccgcacag caqggggccg ctgatcttca gacctggagg aggagat atg agggacaatt 3180

> Single Myc at the € terminus
35 «a00s> 20

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Asn

1 5 149
40
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<211» 7
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<213> artificial
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50
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ggagaagtga attat ataaa tataaagtag taaaaattga accattagga gtagcaccca3240
ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt 3300
tccttgggtt cttgggagca gcaggaagca ctatgggcgc agcctcaatg acgct gacgg3360
t acaggccag acaattattg tctggtatag tgca%cagca gaacaatttg ctgagggcta
3420 Page 2 BEP10941 sT25 ttgaggcgca §cagcatctg ttgcaactca
cagt ct gggg cat caagcag ctccaggcaa3480 gaatcctggc tgtggaaaga tacctaaagg

at caacagc L gggatt tggggttgct 3540 ctggaaaact catttgcacc actgctgtgc
ctt ggaat gﬁ;—%& ggagt aat aaat ct03600 tggaacagat tt ggaat cac acgacct gga

tggagt g99a 294 o?atléleo"f@g%%% r"f‘cao Eageskt A eaegaCt Sl BT-3 and PT-
at t gaagaa %gd?rg g éﬁiﬁ %@Ctﬁ‘ Rreddi ai lly active
PR ”

aaca A acaa
tgtggtata et ga ag "t aggaggct t ggtaggttta agaatagttt

3840 tt 9c3 g{ésgf‘ ;to ?\g Q‘gctngist O?‘gl@g)ttta- ccglgﬁi?‘ﬂﬂ%@ 1.8 3GHAL o%hepatocyte
tegtttca Redr Clifrd Hf%v@%%&&gs% fh the
aatagaagqﬂmg@ﬁ gggg agagag ag agacagat c cgattag

t gaacggat c tcgacggtta acttttaaaa 4020 gaaaaggggg gattgggggg

t acagt gcag (RogRaans el cattiagacaleriflAghaRmado 4080 aa&@ag%ﬁﬁa@ﬁeres with

t aaagaat t @638 8@RRA R hIRGRIRG A d/dreRfadioh b nephicgal § it Reeptor.
ttgggagttc cgcgttacat aacttacggt aaat ggcccg cctggc gac cgcccaacga
4200 ccccs geescdortiing Cddimadr b aHeBaCHidphhitiat B6LERAIR Gl @RLH IR R regulates

t agggact tdatafhab etiv i i@ A& btal R b RDeHe gt esBBh of Reb A6 te0ir SRR EcBE foceptor.
cacttggcag tacatcaagt 4320 gtatcatatg ccaagtacgc cccctattga

cgt caat gax Uggicaarding @landshg ©€ the giecedthg8Rirhd, ahgein ea@pHaatab@gicdly active agent
t at gggactit a hepatoagé srggthdaddiracaptotiniabig aid @ghtaghdhf) catcgctatt
accatggtga tgcggttttg gcagtacatc aatgggcgtg gatagcggtt 4500

t gact cac gy Ughatdriiag seang bt of dapeedad dgas gthercahid ghaghdoldgiitlly dcdgCent
4560 ccadaslcadangggact htokcdamabitgsagtainaacadehenudgetdesaRNgabased
cgcaaat ggohili®R) siBlygs.agisgtes,gpepitigy igoigaragegagtcat at aagcagagct
cgtttagtga accgtcagat 4680 cgcctggaga cgccatccac gcectgttttga

cct ccat agaVUsgmcadiog meiny oneay dggacedigdiring abegtthgraccas e atggt with
gagcaagggusrgadrgiay ef hypateayteareygl fpctogseepte ectivsy. 4800 ct ggt cgagce

t ggacggcga cgt aaacggc cacaagttca gcgtgtccgg cgagggcgag 4860

ggcgat gcca Ac@qﬂwég‘ggfwt e @fqlsnz et1 igstasayt @sitas an @@t&ré@'gtoc eldgpatesyie

4920 gt goEeYth&etos rapnea vechtl injhe eeree of Arena weﬁgwgbﬂrsreguiatwn of
cagccgctd@mwgﬁw86§ﬁb§§@h@ﬁ$ﬁ@aﬁﬁéhﬁﬁamﬁgacttcttc aagt ccgcca
tgcccgaad@a%%%86t00a95040 gagcgcacca tcttcttcaa ggacgacggc aact acaaga
cccgcegcecga ggt tc5100 gag gc aca ccctggtgaa ccgcatcgag ctgaagggca

t cgacttcaa S% 5 E aacagcc
acaacgt ct§® P% H’Ja% é °°§§t8 g receplor, n

t t caagat &d° étf““@ ’8@ 8 Eﬁ’tec&r%t’étt‘, agcag
aacacccccat CHRUE] S iﬁa' gcacccag

tccgcecect d )j’&ﬁmléé gf’p&tofﬁagl'ga{{ E('ttorg-ac Eftnt’ cgtg
t t i t BEP10941 t gt
agt aaageay, gg@? ggg ST R R T

(c) selecting the agent that reduces hepatocyte growth factor receptor activity, function,
stability and/or expression.

I'ﬂﬂb

(Q(L

9. Method according to claim §, wherein said measuring in step b) comprises measuring cell
signailing, cell survival, and cell proliferation.

10. Extra-cellular IPT-3 and IPT-4 domains of hepatocyte growth factor receptor for use as a
medicament for treating cancer.

11. Vector comprising a nucleotide sequence encoding a polypeptide consisting of the



agattgactg gtattcttaa ctatgttgct ccttttacgc tatgtggata cgctgcttta
5580 atgcctttgt atcatgctat tgcttcccgt atggctttca ttttctcctc
cttgtataaa 5640 tcctggttgc tgtctcttta tgaggagttg tggcccgttg

t caggcaacg tggcgtggtg5700 tgcactgtgt ttgctgacgc aacccccact ggttggggca
ttgccaccac ctgtcagctc5760 ctttccggga é?ttcgcttt ccccctceccet attgccacgg
cggaactcat cgccgcctgec5820 cttgecccget gctggacagg ggctcggetg ttgggcactg
acaattccaqgt t.att 5 aagctga cqgtccttt.cc atggctgetc gecetgtgttg
ccacct goap g nﬁl}ﬁ@?ﬁ{f@%ﬁ%}ﬁ%ﬁ?& el Epr e S e ettt T cTagcog
accttccttc ccgcggcectyg J c?gccggctc tgcggectct tccgegtctt cgecttcgec
ct cagacgag tcggatctcc6060 ctttgggccg cctcceccgec tggaattcga gctcggtacc
tttaagacca atgacttaca 6120 aggcagctgt agatcttagc cactttttaa
aagaaaaggg gggactggaa gggctaattc 6180 actcccaacg aagacaagat
ctgctttttg cttgtactgg gtctctctgg ttagaccaga 6240 tctgagcctg
ggagctctct ggctaactag ggaacccact gcttaagcct caataaagct 6300
tgccttgagt gcttcaagta gtgtgtgccc gtctgttgtg tgactctggt aactagagat
6360 ccctcagacc cttttagtca gtgtggaaaa tctctagcag tagtagttca
tgtcatctta 6420 ttattcagta tttataactt gcaaagaaat gaat atcaga

gagt gagagg aacttgttta 6480 ttgcagctta taatggttac aaat aaagca

at agcat cac aaatttcaca aataaagcat 6540 ttttttcact gcattctagt
tgtggtttgt ccaaactcat caatgtatct tatcatgtct 6600 ggctctagct

at cccgcccc taactccgcc cagttccgec cattctccge cccatggectg 6660
actaattttt tttatttatg cagaggccga ggccgcctcg gcctctgage tattccagaa
6720 gtagtgagga ggcttttttg gaggcctagg cttttgcgtc gagacgtacc
caattcgccc 6780 tatagtgagt cgtattacgc gcgctcactg gccgtcgttt

t acaacgtcg tgactgggaa 6840 aaccctggcg ttacccaact taatcgcctt
gcagcacatc cccctttcgc cagctggcgt 6900 aat agcgaag aggcccgcac

cgat cgccct tcccaacagt tgcgcagcct gaat ggcgaa 6960 tggcgcgacg

cgccct gt ag
cacttgccag
t cgccggcet t
ctttacggca
cgccctgata
tcttgttcca
ggattttgcc
aaatttaacg

cggcgcatta
cgccct ageg
tccccgt caa
cct cgaccce
gacggttttt
aact ggaaca
gatttcggcc
cgaattttaa

agcgcggegg
cccgcetcctt
gct ctaaatc
aaaaaactt g
cgccctttga
acact caacc
tattggttaa
caaaatatta

<210> 2 <211> 2886 <212> DNA

gt gt ggt ggt tacgcgcagc7020
tcgctttctt cccttccttt 7080
gggggctccc tttagggttc7140
attagggtga tggttcacgt 7200
cgttggagtc cacgttcttt 7260
ctatctcggt ctattctttt7320

aaaat gagct gatttaacaa 7380

gt gaccgct a
ct cgccacgt
cgatttagtg
agt gggccat
aat agt ggac
gatttat aag

aCgtttaCaa tttcc7425 BEP10941 ST25



<213> artificial

<220> <223> Codi ng sequence of Decoy Met_BLAGhi s

<400> 2 at gaaggccc ccgctgtgct tgcacctggc atcctcgtgec tcctgtttac
cttggtgcagb0 aggagcaat g gggagt gt aa agaggcacta gcaaagtccg agat gaat gt

gaat at gaagl20 tatcagcttc ccaacttcac cgcggaaaca
acat gagcat 180 cacattttcc ttggtgccac taactacatt
ccttcagaag240 gttgctgagt acaagact ggh1g6st grgct 9
at gt caggac300 tgcagcagca asmmoedat LisTakeaggaggt
cat ggct ct a360
cagagqgaftadet
ggttca@ngp4&®%
gagcgccct9540
aggcaat

aaggct

ttttat
aat aat

tcaggcﬁd
gaat gat éy T

gcat t t1%2ac
gaaattcatc

B esor s

a

%ﬁ&’ﬁbg

tctt
gaaacgaaag
tttacoﬂgag72® ttcagagatt
ﬂ% c780 ttctt
Bos ety
gt gt at42ab£9@0 acagaaaaga
¢g9@02% at gt cagca

aca cctac

BRI 1atighe

rER ¢

| Pedrs

at caact ¢
afaat cat

cccat ccaga
tatgttttaa
gaacacccag
gttt ggaaag
attagctgtg
act gct gaca
R {Gt ¢ 6 nagagrale-agn Ha3BRA6€8 GRERod3a 8 1Ot 861G FaGik §drgt ggt
ggagnmaaagth@umftcatc t gt aaaggac
cttatttccc agatcatcca
atggttttat gtttttgacg
cttaccccat taagtatgtc
caaaggga aact ct agat
aactctgg attgcattcc
gaaaaaagag atccacaaag
agcct ggggce: ccagcett get

atgtcattct
at gaggaaga
attgtttccc
at aacat caa
gcagcgt caa
t acagt cgga

cggttcatca acttctttgt
ttgcattcga tatcagtgag
gaccagt cct acatt gat gt
catgcctttg aaagcaacaa
gctcagactt ttcacacaag
t acat ggaaa tgcctctgga
aaggaagt gt ttaat atact
agacaaat ag gagccagcct

;@ffcttttcg gggtgttcge acaaagcaag ccagattctg
ccgaaccaat ggatcga ct 1080 gccatgtgtg cattccctat caaatatgtc
aacgacios tcaacaagat cgtcaacaaa 1140 aacaatgtga gatgtctcca

T

Tt

e

g at

Gaat"

S

cPtCT g At
dhgttt 1260

accacagobt figcagcgcgt tgacttattc atgggtcaat tcagcgaagt cctcttaaca

1320 tRUEtHICAE FLERU0ER PAD tAGEHYERASCEC AT CEROAGERTA L At (CERJaaC

60

at cagagqelh3s0 eIl GEAl Aeg AL OLAA +Jdtal SOZELRIIAGEH AR Coeff cat gt
gaattttctcld4o

aaaggaagag
tttgccttee
agttgggtgc
gttttcgccc
cggtattatc
agaatgactt

taagagaatt

tgacaacgat

taactcgect
acaccacgat
ttactctagce
cacttctgcg
agecgtgggte
tagttatcta
agataggrgc
tttagattga
ataatctcat
tagaaaagat
daaacaaaaaa
ttittccgaa
agccgtagtt

tatgagtatt
tgtttttget
acgagtgggt
cgaagaacgt
ccgtattgac
ggttgagtac
atgcagtgct
cggaggaccg
tgatcgttgg
gcctgtagea
ttcceggeaa
ctcggeectt
tcgcggtate
cacgacgggg
ctcactgatt
tttaaaactt
gaccaaaatc
caaaggatct
accaccgcta
ggtaactggc

aggccaccac

caacatttcc
cacccagaaa
tacatcgaac
tttccaatga
gccgggceaag
tcaccagtca
gccataacca
aaggagctaa
gaaccggagc
atggcaacaa
caattaatag
ccggctgget
attgcagcac
agtcaggcaa
aagcattogt
catttttaat
ccttaacgtg
tcttgagatce
ccagcggtygg
ttcagcagag

ttcaagaact

gtgtcgcect
cgctggtgaa
tggatctcaa
tgagcacttt
agcaactcgg
cagaaaagca
tgagtgataa
ccgetttttt
tgaatgaagc
cgttgcgcaa
actggatgga
ggtttattgc
tggggccaga
ctatggatga
aactgtcaga
ttaaaaggat
agttttcgtt
ctttttttct
tttgtitgec
cgcagatacc

ctgtagcacc
Page 1

tattccctit
agtaaaagat
cagcggtaag
taaagttctg
tcgecgeata
tcttacggat
cactgcggecc
gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatct
tggtaagccc
acgaaataga
ccaagtttac
ctaggtgaag
ccactgagcg
gcgegtaatce
ggatcaagag
aaatactgtc

gcctacatac

tttgcggcat
gctgaagatc
atccttgaga
ctatgtggeg
cactattete
ggcatgacag
aacttacttc
ggggatcatg
gacgagcgtg
ggcgaactac
gttgcaggac
ggagceggty
tcecgtateg
cagatcgctg
tcatatatac
atcctttttg
tcagacceeg
tgctgettge
ctaccaactc
cttctagtot

ctcgctctge

180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380



ctggactccc atccagtgtc tccagaagtg attgtggagc atacattaaa ccaaaatggc
1500 tacacactgg ttatcactgg gaagaagatc acgaagatcc cattgaatgg
cttgggctgc 1560 agacatttcc agtcctgcag tcaatgcctc tctgccccac
cctttgttca gtgtggctggle20 tgccacgaca aatgtgtgcg atcggaggaa tgcctgagcg
ggacat ggac tcaacagatcl680 tgtctgcctg caatctacaa ggttttccca aatagtgcac
cccttgaagg agggacaaggl/40 ctgaccaty @[a]é%%ggﬁ%ggga ctttggattt cggaggaata
ataaatttga tttaaagaaa 1800 Page 5 ©6 sT25 actagagttc

t cct t gy@mactgagaget gycacnitigagty degagiaghyagycatyat gegittgd8680 1440

acattga ac Salaatfapt
1650 ¢ cabardid fdatdnal “ELUCRALY AR ARIE bh bR s LR 1sh
t gt aat agraad@80ggagtgratct @gmtmgaaa@taacmgata:tatag:ggd:gtggacg:g,aagrctgt 1560
tacttacttt aact aat 2040_t acct aaaca E g tc t agacac 1620
Py s e R s PR G

t gaat ggiahgmecmgsmggaﬁgﬁaﬁdchg oBagdagagt ttgg&ilﬁ&tgtiigigtaﬂ@t 1680

t gaaaat tq%a ctta

T Dot Rt o (T oate LRI 1Y ROt ATO e ooactAl a

gat ccchf

2280 agaggteahdHdgeagachicggnrtt q&gtatcgggi gtﬁg@%g@t@a@éﬁgtﬁ&t 1800

aaat gtgcat 2340 aagca gaa ggaactttac agtggcatgt caacatcgct

ctaatt %&}écﬁéﬁa‘i‘ft CHERCCD A5Gt 5%6&&%‘6‘5&% &%%"taéé%ﬂtaé‘é‘@éf@%‘ét 1860
1920

ct gcaa%g(&%tfa@@ HRRREY € AYRBGGEE g%é@ﬁc&%:ﬁ a&&%&e%&&%&a&&%t

ttccaaatac tttgatctca tttatgtaca taatcctgtg 2 tttaagcctt

t t gaaaAYRPEICHR FARYEISECR HAFrYgen AEEAast §cwet tRfatedattomgo 1980

aagggagildasird! dAre4agh A320ERAEE g@ﬁa”@%&f@g%ﬁg%ég%aﬁéwcaéﬁgaa%@@g

2640 agctgtgaga atatacactt acattctgaa tittat gcacggtccc

caat gagwatgagtreuErgdaat t\GagerRcage gag@ttta@ar-at@ga"gttt gfg@ag@@ag 2100

caatttg c 7 a

('t cacagita SR Pyiihed S AR LB AR e T, T

agacgatgErayat sayet yeaagratzdesa gggmcgaaacacmsmct@ama@azm 2220> 3

<211> < > t I < 2 g ence

of - sentbbar ittt SERE R el AR R PR T

aggagcaatagaagggaggalggaaaagagﬁggtgmtga cggaala:ggtgcggagtaagmgggﬁacgmactmemc

cgcgga catccaga_cacatttt t gat ac_taactacatt tatgtt

ot gor Egr i RpRafE3aE ARG T bR BBl et b0

at cagogagatgqigh t pastagayittgicigacn agct@etal gardagadggaacice cajgrageugd g

tgccag tctttcc ccacaatcat act ca atattctccc cacagga?(ga
t

C c at a
PP & 1 A b S e B S N Y e

aataaagctt gecttgagtg cttcaagtag tgtgtgcccg tctgttgtgt gactctggta 2580
______ actagagatc cctcagaccc ttttagtcag tgtggaaaat ctctagcagt ggcgcccgaa 2640
cagggacctg aaagcgaaag ggaaaccaga gctctctcga cgcaggactc ggcttgctga 2700
agcgcgcacy gcaagaggeg aggggcggeg actggtgagt acgccaaaaa ttttgactag 2760
cggaggctag aaggagagag atgggtgcga gagcgtcagt attaagcggg ggagaattag 2820
atcgcgatgg gaaaaaattc ggttaagacc agggggaaag aaaaaatata aattaaaaca 2880
tatagtatgg gcaagcaggg agctagaacg attcgcagtt aatcctggee tgttagaaac 2940
atcagaaggc tgtagacaaa tactgggaca gctacaacca tcccttcaga caggatcaga 3000
agaacttaga tcattatata atacagtagc aaccctctat tgtgtgcatc aaaagataga 3060
gataaaagac accaaggaag ctttagacaa gatagaggaa gagcaaaaca aaagtaagac 3120
caccgcacag caagcggccg ctgatcttca gacctggagg aggagatatg agggacaatt 3180
ggagaagtga attatataaa tataaagtag taaaaattga accattagga gtagcaccca 3240
ccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt 3300
tcocttgggtt cttgggagea gcaggaagca ctatgggege agcctcaatg acgctgacgg 3360
tacaggccag acaattattg tctggtatag tgcagcagca gaacaatttg ctgagggcta 3420
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Page 6 ataaattctt gaaacgaaag ttcagagatt ttcttgacgg ttctgttcca
acagaaaaga tatgtcagca attcttttcg gccatgtgtg aacaatgtga acacttctga
accacagctt tctatatcca cgcttcatgc ctggactccc gctagctctg ctgcagcatc
cttatttccc atggttttat cttaccccat tccaaaggga taaactctgg gaaaaaagag
agcctggggc gggtgttcgec cattccctat gatgtctcca gaaattcatc tgcagcgcgt
ccttcattaa aggttgtggt atccagtgtc ehbapaaggasaccaccatca agatcatcca
gtttttgacg taagtatgtc aactctagat attgcattcc atccacaaag ccagcttgct
acaaagcmggmaaacaggmtgcfétgwtqtaé cagg@ttgggsg&atqaga@aegt amf@ga“g@agaﬁ Pc
ttCtht{'j‘zﬁaCt@ cidge gﬁa%gﬁgé%g?éag atrEQ:&%gH %Stggg %%Jct RH2° 3540
ttgcattcga t tcag ag gaccagtc acatt gat gt gcct g aaagcaacaa
gct cagauiohadact acat B Ct caratgpaaa qtggt_tﬂamcggag‘@agwag@@taamt&at axbaet

agacaa agcC C. C acC t
ool AR EARETcaf AL ARG ThoAREIAT M Bac RO IREE
accat agn&tgtatwamtacgggmtg@actgmgaaa ccgc;tﬁaceet ?ta@a?ﬁg?g?ﬁaaaam?ti7a@a
aagagcga acaa aC C cC a aa a

Cp S A A a0y DR g AT PP dar e Abans et S0 00O
aacagaggtight£Qt Cidaatenatatarageagy @agddgtic geraygatmatGiraygat gaisaag
<210> 4 <211> 1779 <212> DNA <213> artificial <220> <223> Codj

S en E SIS P 0D ARPEAIE RS B9 IE I b ReER T e B e ¢ It ggc

at cct cgéQecaedagtadidd gy 1ast Ghaa g@ga@ﬁ@gﬂaatﬁ@a@@gb@a%té@igcamso c
ccaacttcac cgcggaaaca cccatccaga cacattttcc tt gccac taact acatt

t at gt t R4A9AIRE AFRGITH 8 AAGEAAY Tge%qggﬁtgfcﬁggaoja%fa?ce&%tfﬁ'@agc%ga
a89CCagldshofish AMRYHa0g {:cAIRAY bl o8 :6g: AL AG! Bl RahGH CanBhC

attagcfgtg tgccagcgac atgtctttcc ccacaatcaf actgctgaca atattctccc

cacag a@%&c@g&g@@éw TR SgRRTERY Yajerth ARt ebtUe tRCaadddlc

C90t U CRlfiBatedach Eldcat | 1Rk EdB0E AUIARALS COIgUGR! LG8R208ACHDFY
atggttttaf gtttttgacg gaccagtcct Pag
ccceccgecca ttgacgtcaa taatgacgta tgttcccata gtaacgccaa tagggactit 4260
ccattgacgt caatgggtgg agtatttacy gtaaactgec cacttggcag tacatcaagt 4320
gtatcatatg ccaagtacgc cccctattga cgtcaatgac ggtaaatgge ccgcctggeca 4380
ttatgcccag tacatgacct tatgggactt tcctacttgg cagtacatct acgtattagt 4440
catcgctatt accatggtga tgcggttttg gcagtacatc aatgggcgtg gatagcggtt 4500
tgactcacgg ggatttccaa gtctccacce cattgacgtc aatgggagtt tgttttggca 4560
ccaaaatcaa cgggactttc caaaatgtcg taacaactcc gccccattga cgcaaatggg 4620
_ cggtaggcgt gtacggtggg aggtctatat aagcagagct cgtttagtga accgtcagat 4680
cgcctggaga cgecatccac getgttttga cctecataga agacaccgac tctagaggat 4740
ccaccggtcg ccaccatggt gagcaagggc gaggagctgt tcaccggggt ggtgcccatc 4800
ctggtcgagc tggacggcga cgtaaacggce cacaagttca gecgtgtccgg cgagggcgag 4860
ggcgatgcca cctacggcaa gctgaccctg aagttcatct gcaccaccgg caagctgecc 4920
gtgcecctgge ccaccctegt gaccaccctg acctacggeg tgcagtgett cagccgetac 4980
cccgaccaca tgaagcagca cgacttcttc aagtccgeca tgcccgaagg ctacgtccag 5040
gagcgcacca tcttcttcaa ggacgacggce aactacaaga cccgegecga ggtgaagttc 5100
gagggcgaca ccctggtgaa ccgcatcgag ctgaagggca tcgacttcaa ggaggacgyc 5160
aacatectgg ggcacaagcet ggagtacaac tacaacagee acaacgtcta tatcatgocc 5220
gacaagcaga agaacggcat caaggtgaac ttcaagatcc gccacaacat cgaggacgge 5280
agcgtgcage tcgccgacca ctaccageag aacaccccca tcggcgacgg ceecgtgety 5340
ctgcccgaca accactacct gagcacccag tccgecctga gcaaagacco caacgagaag 5400
cgcgatcaca tggtcctgct ggagttcgtg accgecgecg ggatcactct cggcatggac 5460
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attcttttcg
cgcttcatgc
gat gat aagc
gggt gt t cgc
aggt t gt ggt

ttcagagatt ttcttgacgg
gccat gt gt g aacaat gt ga
ctggactccc tacacactgg
cttaccccat tccaaaggga
cattccctat gatgtctcca

ttctgttcca acagaaaaga tatgtcagca
acacttctga accacagctt tctatatcca
agacatttcc tgccacgaca tgtctgggag
t aaact ct gg gaaaaaagag agcct ggggc
gaaattcatc tgcagcgcgt ccttcattaa
atccagtgtc ttatcactgg agtcctgcag aabfo9i 959sctagcetctga tgcagcatca
taagtatgtc aactctagat attgcattcc atccacaaag ccagcttgct acaaagcaag
caaat agIpctotprat agtaagsga ot gicgaa aagerscred tggatggesgasetitdgtaagt cgatea
t ccaga C cc t
BEPlOQ%%ttgq'%gag%?gg%ﬁ%ta % g&gg g%gccgtég%%? a%g\tc(‘fc %ﬁ:&? gagt%t agstat% ggaaa
t gcct cayyata@ygeEgtgitat t@atetcagt adgeaacd agtmgmag‘cmtatmgat%éo g

ot gaat B9 OGO E A et CHOUDIR! BOCHPBaLT e B oL Ho%c cav Eaa

cccct cajagetarigt gﬁtggﬁggmgatacastdcaaa g@emg&t t€g @atdagaatgga@ﬁcgccsceac
CCtttgttca tgcct ga acat aca a gatta caccatt

Crtt Bt ECd ol Ok bbbt at EE b A PGttt C P BoR e a (Bt o oBeRt
cgt caacﬁ@ac@cttmb@eagg@@@am&é tegdqtlat BRaaa At EREAGOT t @At 1 15BE0 C

ccaaaatggc cttg g tcaacagat c caaagacgat <210> 5 <211>
1458 <@9P%§9‘5MA %gi% ta?#& gc I5SEpL oLED) §5AEE93 gt EGRER e P40

PSI - | Picgrkdalt S9ce4@32c5 REGRRILE 08t EGPEI Phatt cE BGaE i ggectat CEoe@t gC
aggagcaat g ggt acacact ggttatcact gggaagaaga ggcttgggct gcagacattt
ccagt cEIGEISEE CHRBSCEE AGFERAFGES cgg%fgéa%cgaca@aawgf%tefgat cF98Yg
act caagagfgdceh AEtacgct %?ﬁé&l’:&& RagMhdd CErAPRAQQ0RGAR BAG! 9aTERE
at gt ggct gg gacttt ggat t aaaga aaact agagt tctccttgga aat gagagct
agcacgwggagfam‘a@@ﬁtgatag@tcgé*a@égﬁ ag@méggﬁ:ewxé@@t&achaaﬁtmaééﬁ@g

CEacaMRttoARa ARl annE LOLAR of topaL el L aRCBASRARCARK Ol
tctgagccty ggagetctet ggctaactag ggaacccact gcttaagect caataaaget 6300
tgccttgagt gottcaagta gtgtgtgoccc gtctgttgtyg tgactctggt aactagagat 6360
ccctcagace cttttagtca gtgtggaaaa tctctagcag tagtagttca tgtcatctta 6420
ttattcagta tttataactt gcaaagaaat gaatatcaga gagtgagagg aactrgttita 65480
ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca aataaagcat 6540
ttttttcact gcattctagt tgtggttigt ccaaactcat caatgtatct tatcatgtct 6600
ggctctaget atcccgeece taactcecgece cagttccgec cattctccge cccatggetg 6660
actaattttt tttatttatg cagaggccga ggccgcctcg gectctgage tattccagaa 6720
gtagtgagga ggcttttttg gaggcctagg cttttgegtc gagacgtacc caattcgccc 6780
tatagtgagt cgtattacgc gcgctcactg gccgtcgttt tacaacgtcg tgactgggaa 6840
aaccctggeg ttacccaact taatcgectt gcagcacate cccctttcge cagetggegt 6900
aatagcgaag aggcccgcac cgatcgccect teccaacagt tgcgcagecct gaatggcgaa 6960
tggcgcgacyg cgccctgtag cggcgeatta agegceggegg gtgtggtggt tacgegcage 7020
gtgaccgcta cacttgccag cgccctageg cccgetectt tegetttett cocttecttt 7080
ctcgccacgt tecgecggett tcccegtcaa getctaaatc gggggctcoce tttagggttce 7140
cgatttagtg ctttacggca cctcgacccc aaaaaacttg attagggtga toggttcacgt 7200
agtgggccat cgccctgata gacggtttit cgccctttga cgttggagtc cacgttcttt 7260
aatagtggac tcttgttcca aactggaaca acactcaacc ctatctcggt ctattctttt 7320
gatttataag ggattttgcc gatttcggce tattggttaa aaaatgaget gatttaacaa 7380
aaatttaacg cgaattttaa caaaatatta acgtttacaa tttcc 7425
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agttaccgtg gggagcacaa ataaat gtgc gagat aat ct
gt act ggaaa gttggaaata cccaatgacc tcaaccgtcc
aaagtgtgtc ttgctgttaa aagatcccat taacaggtgt
ttttcatgtt tgtttaagcc ttaagggaaa agagctgtga
acgatgacaa accattag aaacagtatt attgaaaatt
t gggaaaaac aaggaacttt tggpidoa€cCdrfsagatgggatc ttttgaaaag
tgat at & (glaat at acac gaacagcgag aatagttcaa gagcgattac 8EP10941
5T25 cgzggat f ataccccagc gacttagcca accgagagac attcatccaa
ccaaat ¢33 apttgpg ttagtgtccc acagtggcat gtcaacatcg caacagctga
atctgca§ct ctttccaaat actttgatct ccagtgatga tctcaatggg cctgaagcag
tt aaag ttagcattctg aagccgtttt ctaaatatag agtggaagca ccagatcaga
atttcagégg a gagbéﬂﬁgné?3&t%§6¥HMt~@€§bﬁicatt aagcatcttc tattagtggt
gag aatg@tc xctctaattca ccccctgaaa catttatgta caatgaaaat agtgttaaaa
at gcacgtaegeycactyct etyct aycetiugactgeagtat ¢actgtx Ozt ®ge@dal> 1290
<212> < > I ficial < > < > I u | PT ,ELAChI s
Sa00- EeTEL] oebidssd Brgletls R Bt IE BS B s 02
o Ot Gce aaroatanal | LOSLLI A8 qannact AGa. O Lorcarta actitaggd
atatg ct , aat aat aga a a acta ctcc ac a g
RgagaatTat RS BAr g ReGLERy ERD Y LA ROy e P3RS ¢ o 43¢
ggccacgogetdet adagigggatRetgigrad aacaagifbtrdregeagatiicagpict t agoba

ctttaact aaattaccta aacagt a 1 aaaaa catgtacttt aaaaaqt
{ et Tec T LA L A e At STt AL o AL g LA Eetda g o Bt

t cagt t gegEc§Raagrheakgal i@t €lartg drtifithapYBadtysaa8sRGggaicaac agyt
gtt gggaaaa ccgagaat gg tcataaat gt gcat gaagca ggaaggaact cgctctaatt
cagagat$ERILRGt TG aic CactBEIAERE ALTeCTRER Jacawaatdiaddidcactat 1t “8P g

tt agat gagackadeaagfhgaidghfd @280 a5 fReey d8aly9idagaddyatagacagao

caagcaattt gctagctctg ctgcagcatc

tgtactttaa
accaaagcct
t acaaggacg
at gaagcagg
t gct gaaat t
tgtctat gaa

t caact gagt
cataatcctg
caccatcatc
gtt gt accac
tt ggaaaagt

ggagccaaag tcctttcatc tgtaaaggac cggttcatca acttctttgt aggcaatacc 600
ataaattctt cttatttccc agatcatcca ttgcattcga tatcagtgag aaggctaaag 660
gaaacgaaag atggttttat gtttttgacyg gaccagtcct acattgatgt tttacctgag 720
ttcagagatt cttaccccat taagtatgtc catgcctttg aaagcaacaa ttttatttac 780
ttcttgacgy tccaaaggga aactctagat gctcagactt ttcacacaag aataatcagg 840
ttctgttcca taaactctgg attgcattcce tacatggaaa tgcctctgga gtgtattctc 900
acagaaaaga gaaaaaagag atccacaaag aaggaagtgt ttaatatact tcaggctgceg 960
tatgtcagca agcctgggge ccagcttgct agacaaatag gagccagcct gaatgatgac 1020
Vrattcttttcg gggtgttcgc acaaagcaayg ccagattcty ¢cgaaccaat ggatcgatct 1080
gccatgtgtyg cattccctat caaatatgtc aacgacttct tcaacaagat cgtcaacaaa 1140
aacaatgtga gatgtctcca gcatttttac ggacccaatc atgagcactg ctttaatagg 1200
acacttctga gaaattcatc aggctgtgaa gcgcgccgtg atgaatatcg aacagagttt 1260
accacagctt tgcagcgcgt tgacttattc atgggtcaat tcagcgaagt cctcttaaca 1320
tctatatcca ccttcattaa aggagacctc accatagcta atcttgggac atcagagggt 1380
cgcttcatgc aggttgtggt ttctcgatca ggaccatcaa cccctcatgt gaattttctce 1440
ctggactccc atccagtgtc tccagaagtg attgtggagc atacattaaa ccaaaafggc 1500
tacacactgg ttatcactgg gaagaagatc acgaagatcc cattgaatgg cttgggctge 1560
agacatttcc agtecctgcag tcaatgectc tctgccccac cctttgttca gtgtggectgg 1620
tgccacgaca aatgtgtgcg atcggaggaa tgcctgageg ggacatggag tcaacagatc 1680
tgtctgectg caatctacaa ggttttccca aatagtgcac cccttgaagg agggacaagd 1740
ctgaccatat gtggctggga ctttggattt cggaggaata ataaatttga tttaaagaaa - 1800
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tacat aat cc
accaccat ca
cgacgat gac
aatgatattg

atgtactgga aagttggaaa tccccaatga cttcaaccgt actacaagga
tgtgtttaag aattaaggga taagagctgt cctgctgaaa ccttggaaaa
tcaccattga BEP10941 ST25 ccttttgaaa agccagt gat

accct gaagc gagaatatac acttacattc ttgaacagcg agct aaat at

gt aatagttc aaccagat ca aagagcgatt acaaagacga gatctcaat g agttaaaggt

t gaagccgtt agagt ggaag gaatttcaca ts%g%@(t,:oa%gs <210> 7 <211> 1008
<212> DNA <213> artificial <220> < > i ng sequence of

| PTdel matagebiGhiectetdgixa Haghygraagorrttacyt ttghgaagigcacattgaat at Bisbcgt gc

a agca a C ta { ta 1 1 C
P o0t AR af AN IR ALY el HaPile T 00 DGR
ct t gaatgidatad @Cecp@gacCazatiayt dcanticgagtgtatt@qgta tascgageEsac
aagcatcttc agttaccat attcatccaa ccaaatcttt tattagt t agc caa
ot gaat FUH F (o E oA E e HOED SO J kbt ARGho%dt Eancaliiy

ct ct aathoraghgabaRbaittc- tagaaanagcicgat Riged gaasticats eact@asa acraagcct

ctttccaaat actttgatct catttatqgta cat aatcct ccaqgtgatga tctcaat g
caat ga Ao Tt AR FHAAHE E CIHALHIAD AL ESAIGEt G2 CaT DTS ARG Gt HigqaiRia

tt acat yetdd raagCe@abbttodt OQAGHULE GacAplgAGeatdddd) Aatad aglygamaoa
agcaat ttct tcaaccgtcc ccagaicaga atttcacage tagetctgac tacaaggacg
aaagacfatGeatgat da§812ay cHFESTARAE FaALTH L EAREagtIgtag gagcacaata 80
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acaggtgtig ggaazaacct gaattcagtt agtgtcccga gaatggtcat aaatgtgcat 2340
gaagcaggaa ggaactttac agtggcatgt caacatcgct ctaattcaga gataatctgt 2400
tgtaccactc cttccctgca acagctgaat ctgcaactcc ccctgaaaac caaagcecttt 2460
ttcatgttag atgggatcct ttccaaatac tttgatctca tttatgtaca taatcctgtg 2520
tttaagcctt ttgaaaagec agtgatgatc tcaatgggca atgaaaatgt actggaaatt 2580
aagggaaatg atattgaccc tgaagcagtt aaaggtgaag tgttaaaagt tggaaataag 2640
agctgtgaga atatacactt acattctgaa gecgttttat gcacggtccc caatgacctg 2700
ctgaaattga acagcgagct aaatatagag tggaagcaag caatttcttc aaccgtcctt 2760
ggaaaagtaa tagttcaacc agatcagaat ttcacagcta gctctgacta caaggacgac 2820
gatgacaaga gcgattacaa agacgatgat gataagctgce agcatcacca ccatcatcac 2880
cattga 2886
<210> 3
<211> 1590

~ 212> DNA
<213> artificial
<220>
<223> Coding segquence of Sema_FLAGhis
<400> 3
atgaaggccc ccgetgtget tgcacctgge atcctcgtge tcctgtttac cttggtgeag 60
aggagcaatg gggagtgtaa agaggcacta gcaaagtccg agatgaatgt gaatatgaag 120
tatcagcttc ccaacttcac cgcggaaaca cccatccaga atgtcattct acatgageat 180
cacattttcc ttggtgccac taactacatt tatgtrtitaa atgaggaaga ccttcagaag 240
gttgctgagt acaagactgg gcctgtgctg gaacacccag attgittccc atgtcaggac 300
tgcagcagca aagccaattt atcaggaggt gtttggaaag ataacatcaa catgyctcta 360
gttgtcgaca cctactatga tgatcaactc attagctgtg gcagcgtcaa cagagggacc 420
tgccagcgac atgtctttec ccacaatcat actgctgaca tacagtcgga ggttcactgc 480
atattctccc cacagataga agagcccagc cagtgtcctg actgtgtggt gagcgecctg 540
ggagccaaag tcctttcatc tgtaaaggac cggttcatca acttctttgt aggcaatacc 600



tcctgtttac caagtatttc attacctaaa aaagtgtgtc ttgctgttaa aagatcccat

t aacaggt gt at gaagcagg gttgtaccac ttttcatgtt tgtttaagcc ttaagggaaa

agagctgtga tgctgaaatt ttggaaaagt acgatgacaa accattga cttggtgcag60

gccgaaat ac120 cagt gggaat 180 aaacagtatt 240 attgaaaatt 300 tgtctatgaa3c0

t gggaaaaac420 aaggaacttt480 tccttccctg540 agat gggat c600 ttttgaaaag660

tgatattgac720 gaat at acac780 gaaca%g@%%ﬁgt agtt caa900 gagcgattac960
>

1008 <210> 8 <211> 753 <212> DNA < artificial <220>
ataaattctt cttatttccc agatcatcca ttgcattcga tatcagtgag aaggctaaag 660
gaaacgaaayg atggttitat gtttttgacg gaccagtcct acattgatgt tttacctogag 720
ttcagagatt cttaccccat taagtatgtc catgcctttg aaagcaacaa ttttatttac 780
ttcttgacgg tccaaaggga aactctagat gctcagactt ttcacacaag aataatcagg 840
ttctgttcca taaactctgg attgcattcc tacatggaaa tgcctctgga gtgtattctce 900
acagaaaaga gaaaaaagag atccacaaag aaggaagtgt ttaatatact tcaggctgcg 960
tatgtcagca agcctgggge ccagcttgct agacaaatag gagccagcct gaatgatgac 1020
attcttttcg gggtgttcge acaaagcaag ccagattctg ccgaaccaat ggatcgatct 1080
gccatgtgtg cattccctat caaatatgtc aacgacttct tcaacaagat cgtcaacaaa 1140
aacaatgtga gatgtctcca gcatttttac ggacccaatc atgagcactg ctttaatagg 1200
acacttctga gaaattcatc aggctgtgaa gcgcgecgtg atgaatatcg aacagagttt 1260
accacagctt tgcagcgcgt tgacttattc atgggtcaat tcagcgaagt cctcttaaca 1320
tctatatcca ccttcattaa aggagacctc accatagcta atcttgggac atcagagggt 1380
cgcttcatgc aggttgtggt ttctcgatca ggaccatcaa cccctcatgt gaattttctc 1440
ctggactccc atccagtgtc tccagaagtg attgtggage atacattaaa ccaaaatgge 1500
gctagctctg actacaagga cgacgatgac aagagcgatt acaaagacga tgatgataag 1560
ctgcagcatc accaccatca tcaccattag 1590
<210> 4
<211> 1779
<21?> DNA
<213> artificial
<220>
<223> Coding sequence of Sema-PSI_FLAGhis
<400> 4
atgaaggccc ccgetgtget tgcacctgge atcctcgtge toctgtttac cttggtgcag 60
aggagcaaty gggagtgtaa agaggcacta gcaaagtccg agatgaatgt gaatatgaag 120
tatcagcttc ccaacttcac cgcggaaaca cccatccaga atgtcattct acatgagcat 180
cacattttcc ttggtgccac taactacatt tatgttttaa atgaggaaga ccttcagaag 240
gttgctgagt acaagactgg gcctgtgctg gaacacccag attgtttccc atgtcaggac 300
tgcagcagca aagccaattt atcaggaggt gtttggaaag ataacatcaa catggctcta 360
gttgtcgaca cctactatga tgatcaactc attagctgtg gcagcgtcaa cagagggacc 420
tgccagcgac atgrcetttcc ccacaatcat actgctgaca tacagtcgga ggttcactgce 480
atattctcCc cacagataga agagcccage cagtgtcctg actgtgtggt gagegcecctyg 540
ggagccaaag tcctttcate tgtaaaggac cggttcatca acttctttgt aggcaatacc 600
ataaattctt cttatttccc agatcatcea ttgeattcga tatcagtgag aaggctaaag 660
gaaacgaaag atggttttat gtttttgacg gaccagtcct acattgatgt tttacctgag 720
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<223> codi ng sequence of [|PTdeltal-2_FLAGhis Page 10 <400> 8

at gaaggccc aggagcaatg tcttttatta gtcccgagaa catcgctcta caactccccc
gatctcattt atgggcaatg ggtgaagtgt gttttatgca aagcaagcaa acagct agct
aagctgcagc ccgctgtgct gggagggggg gt ggt gggag tggt cat aaa att cagagat
t gaaaaccaa at gtacataa aaaatgtact taaaagttgg cggtccccaa tttcttcaac
ctgactacaa atcaccacca tgcacctggc sggfjsggairgt cacaataaca tgtgcatgaa
aatctgttgt agcctttttc tcctgtgttt ggaaattaag aaat aagagc tgacct g7ctg
cgt cct tHGa2gRFacHdegercat charE B PAF CAataEEP1D 9239 aReax Ehtigetraccat /8P ct
9ot ot t 9A03, 85300308 CERELCLhE RLaldRoald-ARIEK bilArogaAat aba_

t gt gagaata aaat t gaaca aaagt aatag gacaagagcg tga ~ <210>

<212> DNAJRIXE3Stagertdtosi aitcaros wgma@dgmcgmen@t@tmtc 900
| PT3_F 400z tcg
000 S e DA Lo GOar et CTOhr CqerTr ATH b1 dut 00

cacaat satgdcaayh RACGyIpBIgt Ceggagan atgggeta@aagaaag@gtlg@angmagmggamgga
cat cgc c ct aa a
agcott rriee ey RTER o f T e SRGREMEL SRl ko S 080
Eﬁg\aigggazggeitg?gataafgoiagaf?xgat a;atagamccrattcaataagmt f:@tcﬁtad:—iaa 4624&212>
rtifici cc ac c aaattca tccaacc

aaaacctY4a Qt[géa%at g&“é&% B to) 9@5%%?8 ﬁ‘frgj’céﬁEtﬁ b9 gaﬁ@?g
ggat cchtdcercraaajaaatidatacgacaniyga gegegagfggatgaa&@e@caida@a@ttt% 1280 180
240 300 360 420 471

accacagctt tgcagcgegt tgacttatte atgggtcaat tcagcgaagt cctcettaaca 1320
tctatatcca ccttcattaa aggagacctc accatagcta atcttgggac atcagagggt 1380
cgcttcatge aggttgtggt ttctcgatca ggaccatcaa cccctcatgt gaattttcetc 1440
ctggactccec atccagtgtc tccagaagtg attgtggage atacattaaa ccaaaatgge 1500
tacacactgg ttatcactgg gaagaagatc acgaagatcc cattgaatgg cttggactge 1560
agacatttcc agtcctgcag tcaatgcctc tctgccccac cctttgttca gtgtggetgg 1620
tgccacgaca aatgtgtgcg atcggaggaa tgcctgagcg ggacatggac tcaacagatc 1680
tgtctgggag ctagctctga ctacaaggac gacgatgaca agagcgatta caaagacgat 1740
gatgataagc tgcagcatca ccaccatcat caccattga 1779
<210> 5

<211> 1458

<212> DNA

<213> artificial

<220>

<223> Coding sequence of PSI-IPT_rFLAGhis

<400> 5

atgaaggccc ccgetgtget tgcacctgge atcctegtge tcctgtttac cttggtgcag 60
aggagcaatg ggtacacact ggttatcact gggaagaaga tcacgaagat cccattgaat 120
ggcttgggct gcagacattt ccagtcctgc agtcaatgce tctcetgeccc accctttgtt 180
cagtgtggct ggtgccacga caaatgtgtg cgatcggagg aatgcctgag cgggacatgg 240
actcaacaga tctgtctgec tgcaatctac aaggttttcc caaatagtgce accccttgaa 300
ggagggacaa ggctgaccat atgtggctgg gactttggat ttcggaggaa taataaattt 360
gatttaaaga aaactagagt tctccttgga aatgagagct gcaccttgac tttaagtgag 420
agcacgatga atacattgaa atgcacagtt ggtcctgcca tgaataagca tttcaatatg 480
tccataatta tttcaaatgg ccacgggaca acacaataca gtacattctc ctatgtggat 540
¢cctgtaataa caagtatttc gccgaaatac ggtcctatgg ctggtggcac tttacttact 600
ttaactggaa attacctaaa cagtgggaat tctagacaca tttcaattgy tggaaaaaca 660
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<220> <223> Codi ng sequence of |PT4_FLAGhls <400> 10 at gaaggccc
ccgctgtget tgcacctggc atcctcgtge tcctgtttac cttggtgcagb0 aggagcaatg
gggagggggg cggtggatct cctgtgttta agccttttga aaagccagt gl20 atgatctcaa
t gggcaat ga aaat gt actg gaaattaagg gaaat gatat tgaccctgaal80 Page 11
3Ep10941 sT25 gcagttaaag gtgaagtgtt aaaagttgga aat aagagct gtgagaat at
acacttacat 240 tctgaagccg ttttat gcacpggaccpegaat gacctgctga aattgaacag
cgagct aaat 300 ata agt gcga agcaa caat ttcttcaacc gtccttggaa aagtaat agt
tcaaccé%%ﬁc@'éﬁacaaﬁgé THE 2 RRPTRAY TR IR LT AEALGColfc §artfatftacadddgcga
t t acaaagaedzdytoadg@es BahaatgeiHeagpattees acepigasat aagaatttgadtao
<210> 11 <211> 2040 <212> DNA <213> artificial <220> <223> codi ng
sequené%;qa6?gq9b§aQﬁEFQ9§tZ?QI?EﬂFgéﬂ(ﬂfic@PEcaa ccaaatcttt tattagtggt B40

gggagcacaa taacaggtgt tgggaaaaac ctgaattcag ttagtgtccec gagaatggtc 900
ataaatgtgc atgaagcagg aaggaacttt acagtggcat gtcaacatcg ctctaattca 960
gagataatct gttgtaccac tccttccctg caacagctga atctgeaact ccccctgaaa 1020
accaaagcct ttttcatgtt agatgggatc ctttccaaat actttgatct catttatgta 1080
cataatcctg tgtttaagcc ttrigaaaag ccagtgatga tctcaatggg caatgaaaat 1140
gtactggaaa ttaagggaaa tgatattgac cctgaagcag ttaaaggtga agtgttaaaa 1200
gttggaaata agagctgtga gaatatacac ttacattctg aagccgtttt atgcacggtc 1260
cccaatgacc tgctgaaatt gaacagcgag ctaaatatag agtggaagca agcaatttct 1320
tcaaccgtcc ttggaaaagt aatagttcaa ccagatcaga atttcacage tagctctgac 1380
tacaaggacyg acgatgacaa gagcgattac aaagacgatg atgataagct gcagcatcac 1440
caccatcatc accattag 1458
<210> ©

<211> 1290

<212> DNA

<213> artificial

<220>

<223> Coding sequence of IPT_FLAGhis

<400> 6

atgaaggcce ccgotgtget tgcacctgge atectcgtge tcctgtttac cttggtgcag 60
aggagcaatg g9ggagggggyd cggtggatcc cctgcaatct acaaggtttt cccaaatagt 120
gcaccccttg aaggagggac aaggctgacc atatgtggct gggactttgg atttcggagqy 180
aataataaat ttgatttaaa gaaaactaga gttctccttg gaaatgagag ctgcaccttg 240
actttaagtyg agagcacgat gaatacatty aaatgcacag ttggtcctge catgaataag 300
catttcaata tgtccataat tatttcaaat ggccacggga caacacaata cagtacattc 360
tcctatgtgg atcctgtaat aacaagtatt tcgccgaaat acggtcctat ggcetggtgge 420
actttactta ctttaactgg aaattaccta aacagtggga attctagaca catttcaatt 480
ggtggaaaaa catgtacttt aaaaagtgtyg tcaaacagta ttcttgaatg ttatacccca 540
gceccaaacca tttcaactga gtttgctgtt aaattgaazaa ttgacttagc caaccgagay 600
acaagcatct tcagttaccg tgaagatccc attgtctatg aaattcatcc aaccaaatct 660
tttattagtg gtgggagcac aataacaggt gttgggaaaa acctgaattc agttagtgtc 720
ccgagaatgg tcataaatgt gcatgaagca ggaaggaact ttacagtgge atgtcaacat 780
cgctctaatt cagagataat ctgttgtacc actccttcee tgcaacagct gaatctgcaa 840
ctcccectga aaaccaaage ctttttcatg ttagatggga tcctttccaa atactttgat 900
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aggagcaat g
cacaat aaca
catcgctcta

999agggggg
ggtgttggga
at t cagagat
atgttagatg

at gaaggccc
cggt ggat ct
gt cccgagaa
aatctgttgt

ccgetgtgct tgcacctgge atcctcgtge
cccattgtct tcttttatta gtggtgggag
t ggt cat aaa t gt gcat gaa gcaggaagga
accactcctt caactccccc tgaaaaccaa agcctttttc
gatctcattt atgtacataa tcctgtgttt aagccttttg at gggcaatg aaaat gt act
ggaaat t aag ggaaat gata ggt gaagt gt tsaeemattagsaaat aagage t gt gagaat a
gttttatgca cggtccccaa tgacctgectg aaattgaaca aagcaagcaa tttcttcaac
20t cot FEgA T HRIIGI At BT CSCHOBBTFAA KL BRIOHMR JB°PULet e At P cadAc
ttcct ghgaatsAaaARRIAGAADACARRLE ARGHAILES 38 SBLIFKAAGAAhGHACARLEC
tcatttggat aggcttgtaa actacagaaa tggtttcaaa tgaatctgta gactaccgag
tttcet a%&gtt%t&@cwge%aeg@@tawtgé PPaEERE GETIACREC AT HCt Al g
00aC! CtgAbcAR! (AN oE AALLAASE dieAULOL! Ghe AABLACAGA GG 00Ag0
gggcccagta gcctgattgt gecatftcaat gaagtcatag gtatatcatg ggactttgtt
ggac aaﬁwaméa@g&amgttgéa@ﬁgaa qrgagghe a@C@ggh@aagﬂttﬁ:@c aat20fc
aaagat g c
PR R Qe R R e P LT L ST L

Page 1thcaug?a:aaatca:accaitgglaiagamgaaagaat act ttggaaagtc ct cct ct giggo
ataactgttt ttatatgaag gaactggtgt gtgaacgcta gaagataacg ttgcaagcaa
aatt cacpgt at agtgtaca tgcaaactca agctgatgac acttgttgca taatgctaaa
cccggakzile cioba&t gt gaa ctgatgatga aaagtttgtc caaggttgct caacaaaaca
aaagt t t3de dﬁgaﬂ%aggc agggagaaga at gctggcac agcaatcttc cgtaaaat gt

ggt ggataca 2" 19941 5T25 cacagagact tggctgcaag gattttggtc
ttgccagagm ggt gcaaagce tgccagt gaa accaagtcag atgt gt ggt ¢ ccaccttatc

ct gat gt¥3a crPétidkseaenee gdatride tadcfldghfccg aaat gcgecc tctactttca
ttggggagpa gt cgctccat atccttctct cgaccagecct ccttctggga aaactgtatg
cat gt ah@Rbgdc 0Rige iy € 1igc8669h0 RAELGt AL Qe EARACCHYTERCT L L bOt
ctatgtccat gttgtcatca gacatcata <210> 12 <211> 2259 <212> DNA <213>
artifi8993Pcaats 4993998899 C@@B?%Cgéﬁﬁ%"ﬁééaaf Graqtart iy BFfi9gadso> 130

ggtcctatgg ctggtggcac tttacttact ttaactggaa attacctaaa cagtgggaat 180
tctagacaca tttcaattgg tggaaaaaca tgtactttaa aaagtgtgtc aaacagtatt 240
cttgaatgtt ataccccagc ccaaaccatt tcaactgagt ttgctgttaa attgaaaatt 300
gacttagcca accgagagac aagcatcttc agttaccgtg aagatcccat tgtctatgaa 360
attcatccaa ccaaatcttt tattagtggt gggagcacaa taacaggtgt tgggaaaaac 420
ctgaattcag ttagtgtccc gagaatggtc ataaatgtgc atgaagcagg aaggaacttt 480
acagtggcat gtcaacatcg ctctaattca gagataatct gttgtaccac tccttccctg 540
o caacagctga atctgcaact cceccctgaaa accaaagect ttttcatgtt agatgggate 600
ctttccaaat actttgatct catttatgta cataatcctg tgtttaagcc ttttgaaaag 660
ccagtgatga tctcaatggg caatgaaaat gtactggaaa ttaagggaaa tgatattgac 720
cctgaagcag ttaaaggtga agtgttaaaa gttggaaata agagctgtga gaatatacac 780
ttacattctg aagccgtttt atgcacggtc cccaatgacc tgctgaaatt gaacagcgag 840
ctaaatatag agtggaagca agcaatttct tcaaccgtcc ttggaaaagt aatagttcaa 900
ccagatcaga atttcacagcC tagctctgac tacaaggacg acgatgacaa gagcgattac 960
aaagacgatg atgataagct gcageatcac caccatcatc accattga 1008
<210> 8
<211> 753
<212> DNA
<213> artificial
<220>
<223> Coding sequence of IPTdeltal-2_FLAGhis
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ccaaact cct
ggacaaagga
t gaat act gc
aaagcaagaa
acatt agaaa

t cgccat ccc
at caaaat ag
gcaaggcttt
gaatttggcc
agagt ggcat

gccagccct g ctgetgcage ctgcetcccca
gaatt caaaa aat cagcaaa gactacccta
agaccaat gt gctaatagat ccattcactt
ttcaat agca t gt caagt gg agt gaaaaaa
ctgcatcatt ggtaaaggac tctatcacta
caaatgtcag ccctggagtt agctttttgc Gibfagcdrast cggggt aaa gacctacagg
cgagggeamy aagggggacc ctggtgtttc acaagcaatc tgtgacattc ctcagtgttc
agaagt RepRadIIGE at GatTICH Jigs ey A cugtigadac it tasg e Hgtagast gt cafe

at gt gggt ga
ct at gcagag
aCCaaaaaad
tgtttttgat
aacaaagact

caccgg t t gccaggce
Ga0ge o s R b A e s 8

gaaacabettytatin gutau teusan qRceaieg g Jgholjgosan caraagentt gtreattagtcat §8ea
tt t t t,agt
Gant catitroddin Al E1had T0RAATA HEORTNIC AL BHERR 503, 00A07 RS

ggcaactampcygaat {tacadagat graatgcay acgguattactcgaesat gowgatoac gadoaa
S ot leco P oRRAR ceat RREAGERY S AGLIAN B ARLLG PRk 0ER  99HE°
at at gt gagacaetaaacacgagtwatgigett aatgatged geageeajtayitgattaat at ao g
acatag at t aaa aga at gaagctt ttctcaatqgt ttgcca CcC cacaat C
oot ar atuolca i AN F BATHTANS obndn it Thodrt Bl (a0t gt aadit
t cgagcgdtyaagtiol oaasdryg aladt@act agtiflgatntadnch eadaggengeadegt t ghgaa
t gccaaaacg gatggttagt ttgggttctt gcttggaatt ttcccagcetg tgctgtcctg
tgaaaa%%ga%éﬁa‘?gtgé‘é a%\gf%gg%@&% agEE@ggﬁagﬁﬁgatgéfi‘B@g iﬁaga%‘%@agt &8%a
gt cagciAREafeACaREEAGac col efikgddIigHlRE kotdat £l S QUARHEICaRE0
acatgttcaa tgtgggacaa gatgcaagta agctgaatga tggtgctaca nggaaatcc

ggt gat HEPat%EE FARHRCAR MHBERCONE IEAARGTh AR AP AT FIRTEEHAAL adala

act gcagaegagk Hich&Gk & A g LLSE tg§J9aagagg gtatatggcec ctgaagggjc
gatgattttg ttagtacgat agttgcagtg fttatggctg gtggcacatc tctatataat

actctg g tct gaaat ggggattatg gtggcccact attgttcctg gtcgtggatg
tattat%ﬁ%g af ggat aca gaacaaaaac tcatctcaga catcattga aaattatatg
gaacat ggas gaattactgc actcattcct agtcaattta tgggattcca tatctgcgga
ttct cgedjde agaifjayaba agatctggtt tgatttacct gggctacact gggaaat gag
atgtgciggg tgtttgtgag tgccattcca caaaattatt agaggatctg <210> 13
<211> 4 €347 EDNerddl 37 @i diaghd  <220> <223> Codi ng sequence of
HGP—aIL&myN%his <400> 13

atgaaggcec ccgetgtget tgecacctgge atcctegtge toctgtttac cttggtgeag 60
aggagcaatyg 94949gg9gg cggtggatct cccattgtct atgaaattca tccaaccaaa 120
tcttttatta gtggtgggag cacaataaca ggtgttggga aldacctgaa ttcagttagt 180
gtcccgagaa tggtcataaa tgtgcatgaa gcaggaagga actttacagt ggcatgtcaa 240
catcgctcta attcagagat aatctgttgt accactcctt ccctgcaaca gcotgaatctg 360
caactccccc tgaaaaccaa agectttttc atgttagatg ggatcctttc caaatacttt 360
gatctcatit atgtacataa tgctagctct gactacaagg acgacgatga caagagcgat 420
tacaaagacg atgatgataa gcrgcagcat caccaccatc atcaccattg a 471
<210> 10

<211> 462

<212> DNA

<213> artificial

<220> ) ]

<223> Coding sequence of IPT4_FLAGhis

<400> 10

atgaaggccc ccgotgtget tgcacctgge atcctcgtge tcectgtttac cttggtgcag 60
aggagcaatg gggaggggag cggtggatct cctgtgttta agectittga aaagccagtg 120
atgatctcaa tgggcaatga aaatgtacty gaaattaagg gaaatgatat tgaccctgaa 180
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ccaaact cct
ggacaaagga
t gaat act gc
aaagcaagaa
acatt agaaa

gccagccctg
gaatt caaaa
agaccaat gt
tt caat agca
ctgcatcatt

ctgct gcagc ctgctcccca tcgecatccc
aat cagcaaa gactacccta atcaaaat ag
gct aat agat ccattcactt gcaaggcttt
t gt caagt gg agt gaaaaaa gaatttggcc
ggt aaaggac tctatcacta agagt ggcat
caaatgtcag ccctggagtt agctttttgc Ghpf@agctdstcggggtaaa gacctacagg
cgaggggaag aagggggacc ctggtgtttc acaagcaatc Page 14 tgtgacattc
ggt ct catagytaas colgeattytt Rraaltieey GLRRdant yuyagaataraacticytagidaat ggla
cct gaa t a aat g
{oogat e R G A B B T 00 202
caat t aatewesRA (RuaRagraat tivcat@aca gttcalatgmfcaag@gtgltt ttamccadadt gt Gata

cccaaa t cctatttc atctga aagt,t gaa

2t cagorann e NBL - DAL ARRET AEGEA Al TR Ei R B 0!
ggacct engatgaat gatgcach ggacaagat catcicggacya ct gggaacca tcat ggaézc
tcgtt gt gaa agggct cgag BEP10941 sT25 tgcatgacct gcaat gggga
attt gt cage gqt gggatca cccgacaagg gctttgatga tgctatactc ttgaccctca

aat act afijga apgacact ga gaaggct aca ggggcactgt tctcagtatc ctcacgagca
gaaaat £t d@¥@gaaat.cc aacatccgag ttggctactg tgttatcgtg ggaat ggcaa
acat gt fTaa g%ﬁ8@§é§ha gat gcaagt a agctgaatga tggtgctaca cgggaaat cc
ggt gat aeg ct agcgaaca cat caccacc atcaccatca  gagttat cga660
tcagacéﬁ@a?l@dﬂuﬁsﬂamngtTBOh@&dﬁﬁ@@ﬁ@gﬂwo tgttcctttg900 caataccatt 960

at gt gggt ga
ct at gcagag
aCCaaaaaad
tgtttttgat
aacaaagact

t gacat ga 20 agatgggtct 1080 ctcccaaatt 1140 aaattatatg 1200
gaacat ngiﬁag @-’?éttg@@t'lﬁ@aé'&g@c et eRbtEC kB0 RcAGHERg 14480t t0a
1494 <210> 14 11> 705
aggagcaatg gggagggggg cggtggatct cccattgtct atgaaattca tccaaccaaa 120
tcttttatta gtggtgggag cacaataaca ggtgttggga aaaacctgaa ttcagttagt 180
gtcccgagaa tggtcataaa tgtgcatgaa gcaggaagga actttacagt ggcatgtcaa 240
catcgctecta attcagagat aatctgttgt accactcctt ccctgcaaca gctgaatctg 300
caactccccc tgaaaaccaa agcctttttce atgttagatg ggatccttte caaatacttt 360
gatctcattt atgtacataa tcctgtgttt aagccttttg aaaagccagt gatgatctca 420
atgggcaatg aaaatgtact ggaaattaag ggaaatgata ttgaccctga agcagttaaa 480
ggtgaagtgt taaaagttgg aaataagagc tgtgagaata tacacttaca ttctgaagcec 540
gttttatgca cggtccccaa tgacctgctg aaattgaaca gcgagcraaa tatagagtgg 600
aagcaagcaa tttettcaac cgtccttgga aaagtaatag ttcaaccaga tcagaatttc 660
) acaggattga ttgctggtgt tgtctcaata tcaacagcac tgttattact acttgggttt 720
ttcctgtgge tgaaaaagag aaagcaaatt aaagatctgg gcagtgaatt agttcgetac 780
gatgcaagag tacacactcc tcatttggat aggcettgtaa gtgcccgaag tgtaagecca 840
actacagaaa tggtttcaaa tgaatctgta gactaccgag ctacttitcc agaagatcag 900
tttcctaatt catctcagaa cggttcatgce cgacaagtgc agtatcctct gacagacatg 960
tcccccatce taactagtgg ggactctgat atatccagte cattactgca aaatactgtc 1020
cacattgacc tcagtgctct aaatccagag ctggtccagg cagtgcagea tgtagtgatt 1080
gggcccagta gcctgattgt gcatttcaat gaagtcatag gaagagggca ttttggttgt 1140
gtatatcatg ggactttgtt ggacaatgat ggcaagaaaa ttcactgtgc tgtgaaatcc 1200
ttgaacagaa tcactgacat aggagaagtt tcccaattte tgaccgaggg aatcatcatg 1260
aaagatttta gtcatcgcaa tgtcctcteg ctcctgggaa tctgectgeg aagtgaagag 1320
tctcegetgg tggtcctacc atacatgaaa catggagatc ttcgaaattt cattcgaaat 1380
gagactcata atccaactgt aaaagatctt attggctttg gtcttcaagt agccaaagge 1440
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<212> DNA <213> artificial ctgctcccca gaattcaaaa accaaaaaag
ccattcactt ttcaatagca aacaaagact tctatcacta agctttttgc cgaggggaag
tgtgacattc gatctgaatg tcgccatccc aatcagcaaa tgaatactgc gcaaggcttt
t gt caagt gg acattagaaa agagtggcat cttcgagcta aagggggacc ctcagtgttc
gagggctcga ctatgcagag gactacccta agaccaatgt tgtttttgat agtgaaaaaa
ctgcatcatt caaatgtcag tcggggtaaa Giegffjudtdosagaagttgaa gcatcaccac
ggacaaagga at caaaatag gctaatagat aaagcaagaa gaatttggcc ggtaaaggac
ccct ggatiaRaectcasdfaadcaiagtiate C@é@%?@é@héég‘éf@lcé%éa’t‘f(,tgt%i@agabﬁgaaa
at ccageafdarHaaCiA08gR6AFL A%et ALdadLEd 93386894 %Q’E”gaca&?a?ct o
aaaact act'g cagaggtacg aaaaactcat attga tacaatfcat gaagataaaa

t aaaggasagra Ao tagEeiace ctarargaa WYigaraeaq itaccgasipaatendtgeaaatbeet

Cl aCYaRQY 5 i CAURA0RG ca “FhfPrthee Seddayrdls ac BRI Lertbgogry ™2 Lsgo PVA

ctcctctggyg agctgatgac aagaggagcc ccaccttatc ctgatgtaaa cacctttgat 1740
ataactgttt acttgttgca agggagaaga ctcctacaac ccgaatactg cccagaccce 1800
ttatatgaag taatgctaaa atgctggeac cctaaagccg aaatgegecc atccttttet 1860
gaactggtgt cccggatatc agcaatcttc tctactttca ttggggagca ctatgtcecat 1920
gtgaacgcta cttatgtgaa cgtaaaatgt gtcgctccat atccttctct gttgtcatca 1980
gaagataacg ctgatgatga ggtggacaca cgaccagcct ccttctggga gacatcatag 2040
<210> 12
<211> 2259
<212> DNA
<213> artificial
<220>
<223> Coding sequence for HGF_MYChis
<400> 12
atgtgggtga ccaaactcct gccagecctg ctgctgcage atgtcctect geatctectce 60
ctgctcccca tegecatccce ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180
accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactrt 240
ccattcactt gcaaggettt tgtttttgat aaagcaagaa aacaatgcct ctggttcccc 300
ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatttga cctctatgaa 360
uiAaacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa gggaacagta 420
tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480
agcttittgc cttcgagcta tcggggtaaa gacctacagg aaaactactg tcgaaatcct 540
cgaggggaag aagggggacc ctggtgtttc acaagcaatc cagaggtacg ctacgaagtc 600
tgtgacattc ctcagtgttc agaagttgaa tgcatgacct gcaatgggga gagttatcga 660
ggtctcatgg atcatacaga atcaggcaag atttgtcagc gctgggatca tcagacacca 720
caccggcaca aattcttgcec tgaaagatat cccgacaagg gotttgatga taattattge 780
cgcaatcccg atggccagec gaggecatgg tgctatactc ttgaccctca cacccgetgg 840
gagtactgtg caattaaaac atgecgctgac aatactatga atgacactga tgttcctttg 900
gaaacaactg aatgcatcca aggtcaagga gaaggctaca ggggcactgt caataccatt 960
tggaatggaa ttccatgtca gcgttgggat tctcagtatc ctcacgagca tgacatgact 1020
cctgaaaatt tcaagtgcaa ggacctacga gaaaattact gcecgaaatce agatgggtet 1080
gaatcaccct ggtgttttac cactgatcca aacatccgag ttggctactg ctcccaaatt 1140
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<213> artificial <220> <223> codi ng sequence of NG~ beta mvchis <400>
15 atgtgggtga ccaaactcct gccagccctg ctgctgcagc ctgctcccca tcgcecatccc
ctat gcagag ggacaaagga gaattcgttg taaat gggat tccaacacga acaaacat ag

t acagaaat a aacatatctg cggaggatca ttgataaagg cgacagtgtt tcccttctcg
agacttgaaa gattat gaag gtccacggaa gaggagat ga gaaat gcaaa caggttctca
ggccctgaag gatcagatct ggttttaatg apeghhPceastttgttagta cgattgattt
acctaattat ggagccacaa agtgtttatg gctggggcta cactggattg atcaactatg

cat ct cecaraCtaAat JFHALFACR JugacRiyt taAGtatagimugaataocpageAtgatatat atigdgc
tggggcfga ?% gat a

cct ggt égt 3°%3? Sétctég%;c{aaé ?égg&a%qgg% ag%fd&té?éaai E:?tgtggaaaa gga ?gadcacggggt
tatttteaxtiataat apgatacthadongacct geasgaagaggacmeamag@gaag@gct ddagc tga
BE P10 t a g g gggga
gagt t o BgAReaT R RS e H R e R R TR 20 0a
t cagactgygaadt oga:ccggctacatcamettoaa ggogattgaaagmcaacmcggxrcaaggagctlmn@at ga
taattattgc/780 c cca ccat C ata tc tt ctca
cacccttnHa0e Rar el of s L da- AT ER S e 1B ey 0300C1 ga
t gt t cchdalcg®i@a graaRRCYH g;aa@dtga@t Gtaryata gaggaagaagoctaamaggggeact gt

taccatt960 tggaat ttccat t tctcagtatc ct
{ gacat BRI 163 0 R L GAA AL P oL E A0 PO b E L GEaotsEL 1000 O

gccgaapigasa@alaggddirtd QRRtqpat € aetaitgag! eeédah@@gcwt@@éma 1680
aacat ccga gctactg ctcccaaatt 1140 ccaaact at at gtcaca 1740

t
t ggac a‘éﬂﬁga‘taégt%*éiﬁ YhJEatGgeEh gé%tﬁttﬂ%‘fcaf:‘éﬁai‘g@ﬁc E3qtat
CCCaaagaadyAlbetagacdyac Aaat Bjdceaf oh B 90RC *ta @aagat g@%@té&éo 1800

gacttacatc gtcatatctt ctgggaacca gatgcaagta agct gaatga gaattactogc
1320 c@%&é‘&&?&’é@Céf%jétt@‘étf@éaaca@af‘g@%@é%@g?@‘@t@@:‘é%%&%\%ﬁcéc 186
act cat §&etqak380 kgaAALS Alkaiaesd 3Lbda It aAROGIAaAARE 1020
cacctacaat agtcaattta 1440 gaccatcccg taatatcttg tgccaaaacg
aaacaatiGecugH g HAA Y GHe%RATEER A1 FU0 HTadfrag R tat it agiparg 1980
gat 90! §@Ghadai I AABLACRG P IR ARGER b HaTLHLOGRGLOR IARIEHISGA 2040
t aaaggagag tfgggftctt actgcacgac "agtgtttccc ttctcgagac 1620

t t gaaatRCETeARY dAGBIATYo YT LHIRALE aceatgact etﬁgae@a}aa‘gm:ggtugat gddgeda
1680 t a ¢ C
O A G R T S S

t t agt atigatatagatagpascacd YO0agtaag tagggaaa@racaetttcagat maaalgtagc 2220
agttgcag t attgat ca act atgatgg

cct attacég %@Ea& Cragc %?%%%%g%{ cégcg‘g'é gagl920 aaat gcagcc agca% cat cg
agggaaggt g act ct gaatg agt ct gaaat atgtgctgggl980 gct gaaaaga ttggatcagg
accat gt z{gattatg gtggcccact tgtttgtgag 2040 caacat aaaa

tgagaai britogogtgtc attgttcctg gtcgtggatg tgccattcca2l00 aatcgtcctg
gtatttixig:s eegifdtigca tattatgcaa aatggataca caaaattatt2160 ttaacatata
aggt acg?ga gt cagct agc gaacaaaaac tcatctcaga agaggat ct g2220 aat ggagggc
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tCgageahea e6afHgl &fden&PbF Ak IAF2IR 70> 17

<400> 13

atgtgggtga ccaaactcct gccagccoctg cigctgcage atgtcctcct geatctccte 60
ctgctcccca tcgccatcce ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180
accadaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240
ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgcct ctggtteccce 300
ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatttga cctctatgaa 360
aacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa gggaacagta 420
tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480
agctttttge cttcgagcta tcggggtaaa gacctacagg aaaactactg tcgaaatcct 540
cgaggggaag aagggggacc ctggtgtttc acaagcaatc cagaggtacg ctacgaagtc 600



<211> 1197 <212> DNA <213> artificial <220> <223> codi ng sequence of
NK1- NK1_hi s <400> 17 atgtgggtga ccaaactcct gccagccctg ctgctgcage

atgtcctcct gcatctcctc60 Page 17 6EP10941 sT25 ctgctcccca tcgccatccce
ctat gcagag ggacaaagga aaagaagaaa tacaattcat 120 gaattcaaaa aat cagcaaa
gactacccta at caaaatag atccagcact gaagat aaaal80 accaaaaaag tgaatactgc
agaccaat gt gctaat agat gtactaggaa tzapaggacirt240 ccattcactt gcaaggcttt
tgtttttgat aaagcaagaa aacaapgﬁct ctggttcccc300 ttcaatagca tgtcaagtgg

agt gaabHPA YLat 1A Tat3Paas 1 98a tGE1@Rat g 93 B9 A3 Fati9%acatflgaaa
Ct gcat gg¥ck c 89 aRARE GG gH CALEIREAG FERREFIY %gaﬁ&t ftLAch@&aagaghggcat

caaat gt cag ccctggagtt ccatgatacc acacgaacac agctttttgc cttcgagcta
t cgggoFH&aIGFEE CAREAHGCaddaIHERY thé%&ié&%éFS@GaWaﬁwga’a@Caagdg%gacc

ctggt géééaﬁtc%?%aééa%ceag%@@&a%?@ &E%Q@?&E'E%ﬁ@c{&t 99&%%;&*&_:; getcaghattc

agaagttgaa gcfagcgaat tcaaaaaafc agcaaagact®60 accctaafca aaat agatcc
agcact gRg it Hah bR atangilgan Wwardtgesgatmrec eratgitgetoat agdl® gt ac

t aggaa&&%@a%é%a&?@ﬁcc& CRotLAG gQQ&g{cEEEﬁ%;&%.%gc{&tt gglaegaCcaagggaaca

atgcctctgg ttcccctftca at agcatg c aagt ggagfg
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tggaatggaa ttccatgtca gegttgggat tctcagtatc ctcacgagca tgacatgact 1020

cctgaaaatt tcaagtgcaa ggacctacga gaaaattact gccgaaatcc agatgggtct 1080

gaatcaccct ggtgttttac cactgatcca aacatccgag ttggctactg ctcccaaatt 1140

ccaaactgtg atatgtcaca tggacaagat tgttatcgtg ggaatggcaa aaattatatg 1200

ggcaacttat cccaaacaag atctggacta acatgttcaa tgtgggacaa gaacatggaa 1260

gacttacatc gtcatatctt ctgggaacca gatgcaagta agctgaatga gaattactgc 1320

cgaaatccag atgatgacgc tcatggaccc tggtgctaca cgggaaatcc actcattcct 1380

tgggattatt gccctatttc tcgttgtgaa ggtgataccg ctagegaaca aaaactcatc 1440

tcagaagagg atctgaatgg agggctcgag catcaccacc atcaccatca ttga 1494

<210> 14

<211> 705

<212> DNA

<213> artificial

<220>

<223> Coding sequence of HGF NKI_MYChis

<400> 14

atgtgggtga ccaaactcct gccagccctg ctgctgcage atgtcetect geatctectce 60
7'ctgctcccca tcgecateee ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120

gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180

accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240

ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgcct ctggttccce 300

ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatttga cctctatgaa 360

aacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa gggaacagta 420

tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480

agcetttttge cttcgageta tcggggtaaa gacctacagg aaaactactg tcgaaatcct 540

cgaggggaag aagggggacc ctggtgtttc acaagcaatc cagaggtacg ctacgaagtc 600

tgtgacattc ctcagtgttc agaagttgaa gctagcgaac aaaaactcat ctcagaagag 660

gatctgaatg gagggctcga gcatcaccac catcaccatc attga 705

<210> 15

<211> 903



atttgacctc tatgaaaaca aagactacat tagaaact gc900
ct acaaggga acagtatcta tcactaagag tggcatcaaa960
gat accacac gaacacagct ttttgccttc gagctatcggl020
ggt aaagacc tacaggaaaa ctactgtcga aatcctcgag gggaagaagg gggaccct ggl080
tgtttcacaa gcaatccaga ggtacgctac gaagtctgtg acattcctca gtgttcagaa
1140 gttgaagcta gt gggggt gg tagt ggagpmggasat cacc at catcacca

t cact gadlP97 poNx210> 18 <211> 1218 <212> DNA <213> artificial <220>
<223> sddpngréeligéakte of hAs nic <400> 18 at ggaacata aggaagt ggt
tcttctaglht cttttatttc t gaaat cagg tatctctcag agtgcaagac tgggaatgga
aagaactmga gadigaegficnenadadqrgberal machdt gt ca aaaat ggagt tccacttctc

aaaaaagaat ttggccatga
at catt ggt a aaggacgcag
t gt cagccct ggagttccat

cccacaggéc cctgctacac acccctcaga gggact ggag gagaactact gcaggaatcc
ccgcag t gQt9sta t G gq g gagtghg
Y L L e e

at gccaggetctqggoadtaitccagdgtaorasd JuacRayec aiagaegaal tagetbadcaadadc

t t
B R e S e T R S L e
Page lticagmmaggtg@aasaticyyagogummdecd ttggaitagadn agataggyraacttacggaacaato
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cat ggt thtt ;c ct gg&Ct ga accaca aCCtg‘[%C ct a%%gaca cat @EC
ret ar AT G AcRsEt e et ety FLTgr Sao - Bebilcs agadll a
cat ct ajgascRaatGassiargs cagagicaay caggradanatgtateadat gérggratat 360
ggccctgaag gatcagatct ggttttaatg aagcttgcca ggectgctgt cctggatgat 420
tttgttagta cgattgattt acctaattat ggagccacaa ttcctgaaaa gaccagttge 480
agtgtttatg gctggggcta cactggattg atcaactatg atggcctatt acgagtggea 540
catctctata taatgggaaa tgagaaatgc agccagcatc atcgagggaa ggrgactctg 600
aatgagtctg aaatatgtgc tggggctgaa aagattggat caggaccatg tgagggggat 660
tatggtggcc cacttgtttg tgagcaacat aaaatgagaa tggttcttgg tgtcattgtt 720
cctggtcgtyg gatgtgccat tccaaatcgt cctggtattt ttgtccgagt agcatattat 780
gcaaaatgga tacacaaaat tattttaaca tataaggtac cacagtcagc tagcgaacaa 840
aaactcatct cagaagagga tctgaatgga gggetcgagc atcaccacca tcaccatcat 900
tga 903
<210> 16
<211s> 2259
~-<212> DNA
<213> artificial
<220>
<223> Coding sequence of uUncleavable HGF_MYChis
<400> 16
atgrgggtga ccaaactcct gccagccctg ctgetgeage atgtcctoct geatctecte 60
ctgctcccca togecatcce ctatgcagay ggacaaagga aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatayg atccagcact gaagataaaa 180
accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240
ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgcct ctggttocce 300
ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatttga cctctatgaa 360
aacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa gggaacagta 420
tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480
agctttttge cttcgagcta tcggggtaaa gacctacagg aaaactactg tcgaaatcct 540
cgaggggaag aagggggacc ctggtgtttc acaagcaatc cagaggtacg ctacgaagtc 600



cacacat aac
ct gcaggaat
ccgggcacac
gt gactcctc

caat cct gac

gt gggagt ac
aggacaccag

gtact gt aag agcaccacct ccgaggcaca
catctcagaa BEP10941 ST25
aaaacttccc ggaaaaaggg ccccatggtg
gagctaaccc ctgtggtcca tcctccacca ccaccacagg
caccagaaga ccccagaaaa ccagatgccg ataaaggccc tgcaacctga aaaaatgctc
gaggat ct ga at ggagggct ct gt cagcaggbhihori ggagaaat 720 ccat acaacc780
cccagt at cc840 ggactgct ac900 aaagaagt gt 960 ctacccaaat 1020 ctggtgtttt
1080 afY@acHFaa"rIFPIEGAPEAT AR I0YLIR9YE 9C3NPP9a] gagTiYsgag <%§g> PRT

<213> @éﬂc*téét%saitcéi—’a”{gﬁa<&%§€gcﬁh@§ht@%gﬂcﬁ§c c%d’grgg’cdw%ca 00%al9 85 Asp

gaat gt ggct
accacaccgg
gttaccgttt
at accgt cct

Tyr Lys As Lys 15 <210> 20 <2Z211> <212> PRT <213>
artlfl @qg;pgqgggogattcttgcc tgaaagatat cccgacaagg gctttgatga taattattgc 780
cgcaatcccg atggccagec gaggccatgg tgctatactc ttgaccctca cacccgetgg 840
gagtactgtg caattaaaac atgcgctgac aatactatga atgacactga tgttcctttg 900
gaaacaactg aatgcatcca aggtcaagga gaaggctaca ggggcactgt caataccatt 960
tggaatggaa ttccatgtca gcgttgggat tctcagtatc ctcacgagca tgacatgact 1020
cctgaaaatt tcaagtgcaa ggacctacga gaaaattact gccgaaatce agatgggtcet 1080
gaatcaccct ggtgttttac cactgatcca aacatccgag ttggctactg ctcccaaart 1140
ccaaactgtg atatgtcaca tggacaagat tgttatcgtg ggaatggcaa aaattatatg 1200
ggcaacttat cccaaacaag atctggacta acatgttcaa tgtgggacaa gaacatggaa 1260
gacttacatc gtcatatctt ctgggaacca gatgcaagta agctgaatga gaattactgce 1320
cgaaatccag atgatgatgc tcatggaccc tggtgctaca cgggaaatcc actcattcct 1380
tgggattatt gccctatttc tcgttgtgaa ggtgatacca cacctacaat agtcaattta 1440
gaccatcccg taatatcttg tgccaaaacg aaacaactgc aggttgtaaa tgggattcca 1500
acacgaacaa acataggatg gatggttagt ttgagataca gaaataaaca tatctgcgga 1560
ggatcattga taaaggagag ttgggttctt actgcacgac agtgtttccc ttctcgagac 1620
ttgaaagatt atgaagcttg gcttggaatt catgatgtcc acggaagagg agatgagaaa 1680
tgcaaacagg ttctcaatgt ttcccagctg gtatatggec ctgaaggatc agatctggtt 1740
ttaatgaagc ttgccaggcc tgetgtcctg gatgatttitg ttagtacgat tgatttacct 1800
aattatggat gcacaattcc tgaaaagacc agttgcagtg tttatggctg gggctacact 1860
uggattgatca actatgatgg cctattacga gtggcacatc tctatataat gggaaatgag 1920
aaatgcagcc agcatcatcg agggaaggtg actctgaatg agtctgaaat atgtgctgag 1980
gctgaaaaga ttggatcagg accatgtgag ggggattatg gtggcccact tgtttgtgag 2040
caacataaaa tgagaatggt tcttggtgtc attgttcctg gtcgtggatg tgccattcca 2100
aatcgtcctg gtattittgt ccgagtagca tattatgcaa aatggataca caaaattatt 2160
ttaacatata aggtaccaca gtcagctagc gaacaaaaac tcatctcaga agaggatctg 2220
aatggagggce tcgagecatca ccaccatcac catcattga 2259
<210> 17
<211> 1197
<212> DNA
<213> artificial
<220>
<223> coding sequence of NK1-NK1_his
<400> 17
atgtgggtga ccaaactcct gccagccctg ctgctgecage atgtcctect gecatctecte 60
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<223> Single nyc at the Ctermnus <400> 20 Gu G n Lys Leu Ile Ser
Au GQu Asp Leu Asn 1510 <210> 21 <211> 7 <212> PRT <213> artificial
<220> <223> poly-histidine tag <400> 21 Hs Hs Hs Hs Hs Hs H's
15

BEP10941 sT25
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ctgctcccca tcgccatecco ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180
accadaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240
ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgcct ctggttcccc 300
ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatttga cctctatgaa 360
aacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa gggaacagta 420
tctatcacta agagtggeat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480
agctttttgec cttcgagcta tcggggtaaa gacctacagg aaaactactg tcgaaatcct 540
cgaggggaag aagggggacc ctggtgttic acaagcaatc cagaggtacg ctacgaagtc 600
tgtgacattc ctcagtgtic agaagttgaa gctagcgaat tcaaaaaatc agcaaagact 660
accctaatca aaatagatcc agcactgaag ataaaaacca aaaaagtgaa tactgcagac 720
caatgtgcta atagatgtac taggaataaa ggacttccat tcacttgcaa ggettttgtt 780
tttgataaag caagaaaaca atgcctctgg ttccccttca atagcatgtc aagtggagtg 840
aaaaaagaat ttggccatga atttgacctc tatgaaaaca aagactacat tagaaactgc 900
atcattggta aaggacgcag ctacaaggga acagtatcta tcactaagag tggcatcaaa 960
tgtcageccct ggagttccat gataccacac gaacacaget ttttgecttc gagctatcgg 1020
ggtaaagacc tacaggaaaa ctactgtcga aatcctcgag gggaagaagg gggaccctgg 1080
tgtttcacaa gcaatccaga ggtacgctac gaagtctgtg acattcctca gtgttcagaa 1140
gttgaagcta gtgggggtgg tagtggagga gggcatcacc atcatcacca tcactga 1197
<210> 18
<211> 1218

- <212> DNA
<213> artificial
<220>
<223> Coding sequence of has_MycC
<400> 18
atggaacata aggaagtggt tcttctactt cttttatttc tgaaatcagg tcaaggagtg 60
tatctctcag agtgcaagac tgggaatygga aagaactaca gagggacgat gtccaaaaca 120
aaaaatggca tcacctgtca aaaatggagt tccacttctc cccacagacc tagattctca 180
cctgctacac acccctcaga gggactggag gagaactact gcaggaatcc agacaacgat 240
ccgcaggggc cctggtgota tactactgat ccagaaaaga gatatgacta ctgcgacatt 300
cttgagtgtg aagaggaatg tatgcattgc agtggagaaa actatgacgg caaaatttcc 360
aagaccatgt ctggactgga atgccaggee tgggactctc agagceccaca cgctcatgga 420
tacattcctt ccaaatttcc aaacaagaac ctgaagaaga attactgtcg taaccccgat 480
agggagctgc ggccttggtg tttcaccacc gaccccaaca agcgctggga actttgegac 540
atcccocget gcacaacace tccaccatct tctggtccca cctaccagtg tctgaaggga 600



acaggtgaaa
tggagtgcac
ttggatgaaa
aacagccaag
acggaacaat
catggtgatg
cagtcttagt
gctggcctga
accacagacc
gcggectageg
caccatcacc
<210> 19

<211> 9

<212> PRT
<213>

<220>
<223>

<400> 19

actatcgcgg
agaccectca
actactgccg
tgcggtggga
tggcteccac
gacagagcta
catctatgac
caatgaacta
ccagcgtcag
aacaaaaact

atcattga

artificial

gaatgtggct
cacacataac
caatcctgac
gtactgtaag
agcaccacct
ccgaggcaca
accacaccgg
ctgcaggaat
gtgggagtac

catctcagaa

Flag at the C terminus

BEP10941 sT25
gttaccgttt ccgggcacac
aggacaccag aaaacttccc
ggaaaaaggg ccccatggtg
ataccgtcct gtgactccte
gagctaaccc ctgtggtcca
tcctccacca ccaccacagyg
caccagaaga ccccagaaaa
ccagatgccg ataaaggcecc
tgcaacctga aaaaatgctc

gaggatctga atggagggct

Ser Asp Tyr Lys Asp Asp Asp Asp Lys
1 5

1

His His His His His His His
5

Glu Gln Lys Leu Ile Ser Glu Glu Asp Lgu Asn
5 1

<210> 20

<211> 11

<212> PRT

<213> artificial

<220> )
<223> Single Myc at the C terminus
<400> 20

1

<210> 21

<21l> 7

<212> PRT

<213> artificial

<220> . .

<223> poly-histidine tag

<400> 21
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ctgtcagcac
ctgcaaaaat
ccatacaacc
cccagtatec
ggactgctac
aaagaagtgt
ctacccaaat
ctggtgtttt
aggaacagaa

cgagcatcac

660
720
780
840
900
960
1020
1080
1140
1200
1218



