1 High affinity binding site of HGFR and nethods for identification of

ant agoni sts thereof Technical field of the invention 5 The present
invention relates to the area of the hepatocyte gromh factor receptor
(HGFR) protein. More specifically, the present invention relates to the
identification of the high affinity binding site of HGFR for its |ligand,

t he hepatocyte growh factor (HGF), and 10 nethods for the identification of
ant agoni sts of HGFR targeting the high affinity binding site of HGFR
Background of the invention The hepatocyie growh factor receptor (also
known as 15 Met) is a tyrosine kinase and is the product of the c-net

prot o-oncogene. It consists of a 50 kDa a-subunit and of a 145 kDa
(3-subunit, which are Iinked by a disulfide bond, the a-subunit being
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an N-term na
for its ligand, the hepatocyte growth factor (HGF), and

10 methods for the identification of antagonists of HGFR
targeting the high affinity binding site of HGFR.

Background of the invention

The hepatocyte growth factor receptor (also known as

15 Met) is a tyrosine kinase and is the product of the c-met
proto-oncogene. It consists of a 50 kDa o-subunit and of

a 145 kDa (-subunit, which are linked by a disulfide

bond, the o-subunit being completely extracellular, while

the B-subunit includes (from N- to C-terminus) an
20 extracellular region, a transmembrane domain and a
cytoplasmic tyrosine kinase domain. The mature o/f

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, 1is a heparin-
binding glycoprotein with a broad spectrum of bioclogical
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



5 domain followed by four kringle domains and the a-chain shares structural
honol ogy with the chynotrypsin famly of serine proteases. The (3-chain,
however, |acks proteolytic activity since two of the three critical
residues that formthe catalytic triad typical of serine 10 proteases are
not conserved in HG-. Despite its inability to signal, pro-HGF binds to Mt
at high affinity and displaces active HG-. Recently, a nunber of
structure-function studies have shed sonme |ight onto the interactions
between the 15 extracellular portion of,net and HGF. The Met extracel | ul ar
region has a nodul ar structure, which enconpasses three functional donains:
the Sema donain (present also in Semaphorins and pl exi ns) which spans the
first 500 residues at the N-term nus of 20 the protein and has a
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proteases’ are not conserved in HGF. Despite its inability
to signal, pro-HGF binds to Met at high affinity and

displaces active HGF.

Recently, a number of structure-function studies
have shed some light onto the interactions between the

15 extracellular portion of Met and HGF.

The Met extracellular region has a modular
structure, which encompasses three functional domains:
the Sema domain (present also in Semaphorins and plexins)
which spans the first 500 residues at the N-terminus of

20 the protein and has a seven-bladed p-propeller structure,
the PSI domain (also found in Plexins, Semaphorins and
Integrins) which covers about 50 residues and contains
four conserved disulfide bonds, and additional 400
residues which link the PSI domain to the trans-membrane

25 helix and are occupied by 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 o-chain and a low affinity
30 binding site in the p-chain. Cooperation between the «-

and the p-chain is required for the biclogical activity



affinity binding site for HGF is located in blades 2-3 of the R-propeller,
and that the portion of HG--(3 that binds to Met is the sane region that
serine proteases use to 10 bind to their substrates or inhibitors.

I mportantly, determ nation of HGF (3-chain crystal structure at 2.53 A
resol ution and specific mutagenesis analysis unveiled that the residues
involved in nmet binding in the activation pocket of HG R-chain get exposed
only 15 foll ow ng proteol ytic conversion of pro-HG-, thus explaining why
pro-HG- binds to Met at high affinity wisthout activating it. Wile the | ow
affinity interaction between the R-chain of HGF and the Serma domain of net
is well characterized both structurally and functionally, at 20 the nonent
it is not clear what region of Met binds to the a-chain of HG at high
affinity. Thuxf HRE:nainllareshanismiminhi end HEPrEct PyaceseMet tdie | N-remai ns
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HGF-derivied bind to their substrates or inhibitors. Importantly,
determination of HGF B-chain crystal structure at 2.53 A
resolution and specific mutagenesis analysis unveiled
that the residues involved 1in Met binding in the
activation pocket of HGF p-chain get exposed only

15 following proteolytic conversion of  pro-HGF, thus
explaining why pro-HGF binds to Met at high affinity
without activating it. While the low affinity interaction
between the {(-chain c¢f HGF and the Sema domain of Met is
well characterized both structurally and functionally, at

200 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 poorly
understood. This is somehow surprising when considering
the great biolecgical 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 key
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



factors. Neverthel ess, whether such nolecules target the high affinity

bi nding site for HGF and which is the exact 10 nol ecul ar nmechani sm at the
basis of HG- binding to Met at high affinity, remains still unknown. This
may prevent fromisolating nore selective therapeutic agents, with
increased sensitivity and fewer side effects. The exact know edge of the
Met high affinity binding site for HG-F 15 will certainly help to design

hi ghly specific antagonists of Met. Summary of the invention The need is
therefore felt for inproved solutions 2@ enabling the identification of Met
antagonists wth increased sensitivity and fewer side effects for the
devel opment of nore effective therapeutic strategies for the treatment of
cancers. The object of this disclosure is providing such 25 inproved

sol utions. ACEHrdYYy ©6 tREr avsehtIaARS oS uERTEBLeEEs atidl apPpeved
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high affinity binding site for HGF and which is the exact

10 molecular mechanism at the basis of HGF binding to Met at
high affinity, remains still unknown. This may prevent
from isolating more selective therapeutic agents, with
increased sensitivity and fewer side effects. The exact
knowledge of the Met high affinity binding site for HGF

15 will certainly help to design highly specific antagonists
of Met.

Summary of the invention

The need is therefore felt for improved solutions

20 enabling the identification of Met antagonists with
increased sensitivity and fewer side effectgs for the
development of more effective therapeutic strategies for

the treatment of cancers.

The object of this disclosure is providing such

25 improved solutions.

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

30 teaching herein provided in relation to the present

invention.



the use of a pol ypeptide conprising, or a polynucleotide encoding at |east
the extracellular IPT-3 and I PT-4 domains of hepatocyte growth factor
receptor for the screening and/or devel opnent of pharmacol ogically active
15 agents useful in the treatnment of cancer, in particular a cancer with
dysregul ati on of hepatocyte growh factor receptor activity. In an

enbodi nent, the pharnacologically active agent is a hepatocyte growh
factor receptor inhibitor and/or 20 antagoni st and can be sel ected anong
smal | nol ecul e inhibitors, aptamers, antissense nucl eoti des, RNA-based

i nhibitors, siRNAs, antibodies, peptides, dom nant negative factors. In a
further enbodinent, the present invention 25 concerns a nethod to detect
the ability of a test agent, to act as an antagonist/inhibitor of hepatocyte
growth factor recéptor GR6RAC i Rt héher eRFRERDOf déAREBFITSpréferBbRy a
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receptor as atre&xhenﬂnﬂﬂ damce&meatlng cancer.

10 In an embodiment, the present invention provides for
the use of a polypeptide comprising, or a polynucleotide
encoding at least the extracellular TIPT-3 and IPT-4
domains of hepatocyte growth factor receptor for the
screening and/or development of pharmacologically active

15 agents useful in the treatment of cancer, in particular a
cancer with dysregulation of hepatocyte growth factor
receptor activity.

In an embodiment, the pharmacologically active agent
is a hepatocyte growth factor receptor inhibitor and/or

20 antagonist and can be selected among small molecule
inhibitors, aptamers, antisense nucleotides, RNA-based
inhibitors, siRNAs, antibodies, peptides, dominant
negative factors.

In a further embodiment, the present invention

25 concerns a method to detect the ability of a test agent
to act as an antagonist/inhibitor of hepatocyte growth
factor receptor wuseful 1in 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



Det ai | ed description of the invention The present invention wll 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 engineering and purification of Mt and HG- subdonai ns.
(A) Schematic representation of 20 the engineered proteins used in this
study. Left panel: engineered receptors. WT. MET, wld-type Met; EXTRA,
extracel lular portion; INTRA, intracellular portion; SP, signal peptide;
SEMA, semaphorin honol ogy domain; PSI, @l exin-semaphorin-integrin honol ogy
domain; | PT 1-4, 25 inmmunogl obulin-plexin-transcription factor honol ogy
domain 1-4; TM trans-nenbrane domain; JM | uxta-nenbrane domai n; KD,

ki nase domain; CT, Ctermnal tail; E, FLAG or. MYC epit qpe;

pol y- hi sti di et 2R S T ded 5] angla@d i AdiTcat eSFRe g opém %epét@%'é@age
site between ghewtth I@Euk Reclegitor, R ght panel : engi neered |igands. WT.

HG&-, 7 wld-type HG-; ND, N-domain; K 1-4, kringle 1-4; PLD, protease-I|ike
domai n; UNCL. HGF, (kl}nclmmtxlielg-l%ep'ﬁm@cyastelgirskzthndifealtes t mecRIO4Q am no
acid substi tuééé)ﬂrit!y g AriQeol %ﬁl%ggeané % éééfoz?taéx?ﬂsng of

affinity 5 purified receptors an Ilgan pro el n group

Sema- S|, sDecoy Metg) PSls1leRE: nbPTi nHGFagennalgay abl i, nHgE: oHGFe NK1,
HGF- (3) has been resol ved by SDS-PAGE 1n naon-reduci ng conditions_and is
quantified agdfth a FREENIarPGRWYE oRBoVithd  sefWRCAEBEm nSEBRA} LM 10
nol ecul ar wei gt/ smrdeegredddann kil o-Dal ton. - Figure 2 shows an ELI SA

anal ysis of HG--Met interactions. (A) Binding of Net sub-domains to active
HGF. Engi neered rebem ossi Werieugtrhmpbidnitoed memtsolthe plrasentandverpdsed t o

| ncreas=ng CoRGENLLALl ORS QlsdChivaddFekirdiel 1qth s pBase Hlndipg-yas

reveal ed u5| né; anti -
omains of hepatocyte growth factor receptor as a

medicament for treating cancer.

Detailed description of the invention

The present invention will now be described in
[5 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; S8EMA, semaphorin homology domain; PSI,
plexin-semaphorin-integrin homology domain; IPT 1-4,

25 immunoglobulin-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 proteclytic cleavage site Dbetween the o-

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



anti bodi es. Non-specific binding was neasured by using BSA instead of
purified receptors in solid phase. (B, C, D) Binding of Decoy Net,

Sema-PSI, and IPT to different fornms of HG-. Engi neered receptors were

i mmobi lized in 20 solid phase and exposed to increasing concentrations of
MYC-t agged active HG-, pro-HGF, HG--a or HGF NK1 in |liquid phase. Binding
was reveal ed using anti-MC antibodi es. Non-specific binding was neasured
by using MYC-tagged angiostatin (AS) in liquid phase. 25 - Figure 3 shows
that | PT domains 3 and 4 are sufficient7to binding to HGF-a at high
affinity. (A) Schematic representation of deleted IPT variants. Color code
and legend as in Figure 1A, (B) ELISA analysis of interactions between |PT
variants and HG-a. Engineered 30 |IPTs were inmobilized in solid phase and
exposed to ifcrEdsiRTy Chcedttat Norem 2 HGE- & 14y | Fgardiphase’ BFRdi ng was
reveal ed usi ngrayddsdHGH kant dbadias. @&chL. FHGE!, e UnSheswsath hat HGET donai ns 3

and 4 are sufficient, for.binding,to N li.ving cells. Schemati c
representati oanSto‘?rJtShke de %?%?%F%ﬁSEggfb ra@égﬁtorgl%o?%?éé%%t%rﬂ ]r%gend as
in Figure 1A t{B)p®t@elvdce Fidts .nylBdt idoerasslipsissai@ehbubar apfonetns were
I mmuno- preci pit.ated | i i ' di e LN e &term nal
portion of%C Ngéd%n%%aé]alfgcze;bzddl}% %@V\%is? ggr?%gllsdt ltE ?%h \li\gggg{sli %thgr é%‘?ﬁﬁ; sh
per oxi dase- cjarfatled SEFPt eI n RSIANLFT. ThEPSangldl6t:s &é?éeﬁéa@beprobed
with anti-Mety@ant i hodj escrWiK1, WArdghypes AdS rAdBydunep Eopgraerci nona
cells; MDA, NDA-MB-435 human nelanonma ceh#ﬁ;.TCM Tgﬂ-ll D human ovary
carcinoma  cet? s"CBAPEFUV Y et S 2 rhel 1 A ABEG 1ESr raEhdtts “t o
unprocessed Metandeltb icutte naf urleo¥oren ofetire 15lpwcipt okBSEAC) ChWéni ca
cross- i njg ngy aNalyisi;S wEMel 12Rke5e! kBaexRE e5SHRP Mpt p_5741 (Met 425-741)
ype

and w | d-t
- Figure 2 shows an ELISA analysis of HGF-Met

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

HGF. Engineered receptors were immobilized in solid phase
and exposed to increasing concentrations of active HGF in
15 liquid phase. Binding was revealed wusing 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
ligquid phase. Binding was revealed wusing anti-MYC
antibodies. Non-gpecific 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-a at high affinity. (&)

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

Binding was revealed using anti-HGF antibodies.



TOV-112D cells (WT. TOV) were incubated with HGF and then subjected to
chem cal cross-linking. Cell |ysates were inmuno-precipitated using
anti-Met antibodies and 20 anal yzed by Western blotting using anti-HG

anti bodies. Arrow indicates HG-- Met A25741 conpl exes. (D) Met
phosphoryl ati on anal ysis. TOV-112D cells expressing MetA25_741 were
stinulated with 1% FBS as a negative control and with equal anounts of HGF,
pro- HG-, HGF NK1 25 or NK1-NK1l. Receptor phosphoryl ation was determ ned by

i mmuno-precipitation with anti-Mt antibedies and western blotting with
anti - phosphotyrosine (anti-pTyr) antibodies. The sanme bl ots were re-probed
using anti-Met antibodies. Arrows indicate bands corresponding to 30

Met A2S 74, or |nnun0olobullns (Ig) (E% Schenatl representatlon of
NK1-NKI. From N- to E1EBFF DS ¢ grdi T pEpIAs :
kringle 1; HsmlwléMtstlf@mnebtaglng Ftgurmeso slhmv\&ltvhaﬁg sabu_ltolse IPAD
inhibits HGF- i.nduced 1 nvasive growh in vitr (A ntivira C

t ransduced Nﬁﬁqﬁ? ce??%rmefg:s nula?gd fi aé%ﬁ%ﬁ%anﬁ #@éga%giwbt
phosphoryl at i:@rapg et Ephbneddie an@ud@@bhdttangMBlﬂggure 1A. (B)

ant i - phosghotyy,asj e g%wﬁgnstﬁmﬁuwﬁﬁy@q@el ) ce T101 SAME -0l 14AS, & £2 pr obed
using anti-Met antibodies {lower panel) . Enpty V Enpty Vector. (B)

Br anchi ng nnr%%%ﬁéﬁé§f§1§§§§§edPre1F8}nedﬂ§5ﬁbro@@§lépdlﬁént|@FF%?ted

vect or - t r ans dgeich DA VB- @B&eqallln&l &rt estbeddedidtn anbil asgﬁi’ly&lédi tien
stinmulated wi th recong#f rg @% forn1branﬁhed tu ules | | agen 1 nvasi on
was quanti fi"5tP S Ts %5 ?H% meEh nuiBEYS of TPEBEF 331 TS sB?Sﬁf} 9°Fr om each
spheroi d. EV,cdimptgatvect etyePhhvietoy (SkBt; BR Seme- PSlot¢ CweRepresentative
| mages frgm %ﬁ@?@%ﬁ}g‘a%tqeﬁ%y hed siiaBesMagnicf i caf] o fO0X p54 &1 gure 6

shows that S i splays anti -
A549 human lung carcinoma cells; MDA, MDA-MB-435 human

&

melanoma cells; TOV, TOV-112D human ovary carcinoma
cells; Empty V., empty vector. The pl70 band corresponds
to unprocessed Met; pl45 1is the mature form of the
15 receptor. (C) Chemical cross-linking analysis. TOV-112D
cells expressing Met,;s 741 (Met A25-741) and wild-type
TOV-112D cells (W.T. TOV) were incubated with HGF and
then subjected to chemical cross-linking. Cell lysates
were immuno-precipitated using anti-Met antibedies and
20 analyzed by Western blotting using anti-HGF antibodies.
Arrow indicates HGF-Metos-741 complexes. (D) Met
phosphorylation analysis. TOV-112D cells expressing
Metazs.741 were stimulated with 1% FBS as a negative
control and with equal amounts of HGF, pro-HGF, HGF NK1l
25 or NK1-NK1. Receptor phosphorylation was determined by

immuno-precipitation with anti-Met antibodies and Western

blotting with anti-phosphotyrosine (anti-pTyTr)
antibodies. The same blots were re-probed using anti-Met
antibodies. Arrows indicate Dbands <corresponding to
30 Metazs. 741 or immunoglobulins (Ig) . (E) Schematic

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



tunmor and anti-netastatic activity in mce. CD-1 nu-/- 20 mce were injected
subcut aneously with lentiviral vector transduced MDA- MB-435 cells, and tunor
growh was nonitored over tinme. (A) Kaplan-Mier-like plots of tunor

| atency (X axis, time in days; Y axis, percent of tunor free-aninals).
Enmpty v., enpty vector. (B) Mean tunor 25 volune over tine. (O

| mmuno- hi stochem cal analysis of tunor sections using anti-FLAG anti bodi es.
Magni fication: 400X. (D) Tunor vessel analysis. Tunor sections were
stained with anti-Von Wl Il ebrand factor antibodies. The nunber of vessels
per square nmm of tunor section was 30 determ ned by m croscopy. EV, Enpty
Vector; DM Decoy Met; SP, Sema-PSI. (E) Metastasis incidence anal ysis.
Upon aut opsy, seri.al Iung sections were analyzed by 10 microscopy. to

det er m ne t heé8igredene@P bt d®i c Monet heddsedti K/Et aé‘trééigéei nti déncePPi¥Ye. the
nunber of m qgiaMitdinemeizastasis over the total- is indicated in both
percentage (bars) and fraction (at the end of bars). (F) 5 Representative
irrages of m'cronet—asFagesefra)nshb@senqj’ta;t Eeétlbﬁegrmﬂb ilnﬂmi@isectfii@ms Were

stained wth !;}fd;‘:f%@(yig%xésﬂéj §P§wé§? Pt R/‘igrb' ne ) dentd £ the yald s,
bl ood vessel foun I nsi de vessels as
an enbol ug ortjam esar eMBAYMB-4330 MehliT | c&telr@n s00xulgreddatalpr esent ed

in the preserﬁedammlr@sw S1G3U GGHRS e tt %bsbh@r?ighﬂbﬁ Phs HeEL bi-ndsed 0o he | PT
regi on of Met, at bﬁh af.fini t‘]Ygf and that it %é)ﬁes SO |ndepende tly of 15

proteol ytic protESSiHGEs Fhe 15%hd. 2FheyPa? ne t hatt bthding to
| PT in the com;ipetr cp‘an&]l r.amée mamer dietMetsl aekpngbeﬁeu&r@ dotai et s

sufficient fa t al Je pt t| to

cytopl asmi ¢ kalr nase osegal &i ?%hgjug eq\?\n t héué di gltel nglﬁ %%2 bet?)\%een l%he

i nacti ve 1&nd Bxaniahd nigor méph@g@nqessg%n@ssay Pre-formed spheroids of
lentiviral vector-transduced MDA-MB-435 cells were

embedded in collagen and then stimulated with recombinant
HGF to form branched tubules. Collagen invasion was
quantified by scoring the mean number of tubules
15 sprouting from each spheroid. EV, Empty Vector; DM, Decoy
Met; SP, Sema-PSI. (C) Representative images from the

experiment described in B. Magnification: 200X.

- Figure 6 shows that soluble IPT displays anti-

tumor and anti-metastatic activity in mice. CD-1 nu-/-

20 mice were injected subcutaneously with lentiviral vector-
transduced MDA-MB-435 cells, and tumor growth was
monitored over time. (A) Kaplan-Meier-like plots of tumor
latency (X axis, time in days; Y axis, percent of tumor
free-animals). Empty v., empty vector. (B) Mean tumor

25 volume over time. (C) Immuno-histochemical analysis of
tumor sections using anti-FLAG antibodies. Magnification:
400X. (D) Tumor vessel analysis. Tumor sections were
stained with anti-Von Willebrand factor antibodies. The
number of vessels per square mm of tumor section was

30 determined by microscopy. EV, Empty Vector; DM, Decoy
Met; SP, Sema-PSI. (E) Metastasis incidence analysis.

Upon autopsy, serial 1lung sections were analyzed by



Finally, they provide evidence that engineered proteins

| PT regi on and Sena domain of Met are capable of neutralizing the
pro-invasive activity of H& both in vitro and in vivo. 25 It has be
known for long tinme that HG- is a bivalent factor. Early protein
engi neering studies identified a high affinity Met-binding site int
domain and first kringle of HG-. Subsequently, conbined biochem cal

bi ol ogi cal
(3-chain),

11 receptor activation. Mire recently, detailed crystallographic an
nmut agenesi s data have thoroughly characterized both structurally and

functionally the low affinit
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The data presented in the present disclosure suggest
that the a-chain of HGF binds to the IPT region of Met at
high affinity, and that it does so independently of
proteolytic processing of the ligand. They also suggest
that HGF binding to IPT 1in 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
between the inactive and active form of the ligand.
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.

It has been known for 1long time that HGF is a
bivalent factor. Early protein engineering studies
identified a high affinity Met-binding site in the N
domain and first kringle of HGF. Subsequently, combined
biochemical and biological analysis demonstrated that the
HGF serine protease-like domain (f-chain), while not

necessary for binding, plays a key role in mediating



provided in the present disclosure suggest that this is the case. Firstly,
a soluble, deleted Met receptor 25 containing nothing but the four I|IPT
dormains (I PT) binds to HG- with substantially the sanme affinity as the
entire extra-cellular portion of Met. Conversely, Sema displays very |ow
affinity towards HG-. Secondly, IPT binds to active HG-, pro-HG or HG--a
wi th unchanged strength. 30 Thirdly, deletion of IPT 1 and |IPT 2 does not
affect the affinity of IPT for any formof HG-. Fourthly, an engi neered
Met receptor carrying a large deletion immits 12 ectodomain correspondi ng

to the Sema domain, the PSI nodule and the first two inmunogl obulin- |ike
domains (Meto25 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 sti NRAE Bet weettRERTIR -HGE dFSPr o- HEFCei bl |y, deBR#b?dc form
of HGF NKI, d@ﬁhﬂl&éﬁﬁ@lﬁdoaﬁ@ntrﬂtﬂa@é}@eiﬂéﬂ nRlt dVethaliendt Agrodgney N of

HG--a, is capable of elic actlv 25 741 efficiently as
if not nmore pfg%ﬁ%fﬂﬁ ﬁﬁiarpo%gj ld/enefr?l\éfey%a Ibc?]nor? B_Yhe hg

NK1- bi ndi ng sﬁﬁmlt\&hll\n@:{mﬁr&hr@t@qﬂ)lm aheapkehaiol @ fofHdPTand HEF

bi ndi ng, st r{hy. t tructure/ f t es on
t he ext racel Iﬁ]‘eﬁ@Lt eé(,)g}toltngnw%gﬁ Fh % 0I§| égnﬂéft a%mg hﬂﬁn?%&%\dl ng
site in this berfev(ﬂqsh tl??fixrglﬂaﬁlﬁaf’f H\GFt Wéldlvé’tetech%oﬁﬁmﬁlm BOygest ed

that the Senmea.dgimBid |§mé9;e,'§e§ﬁ§ﬂ_¥ w@awfédaat%}tlﬁgoramcrpbnen@gtia@zsed on
ELI SA assays. A second st anal zed Gﬁg gl e of the Ser& domajn in
receptor di né?]lczréjtsiccﬂﬁjyanﬁ 1§ﬁg HEF 10t AR ST HEETRd For APBFAEHR Met

extracel | ul arangord i tore QONt ermminegl sende| £irom knindies Siorea 1 doofi KeMasndot
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analysis revealed that this interaction has a very low
affinity (about 2 times lower than that of HGF-p for Sema
and 100 times lower than that of HGF-a for the intact
receptor). Since this weak interacticn 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 f£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 dimmunoglcbulin like domains 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 IPT 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.

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

engineered Met receptor carrying a large deletion in its



cooperati on between Sema and I PT is observed al so when 25 the extracellul ar
portion of Met is used as a biotechnol ogical tool to inhibit HG--Iinduced
invasive growh. In the in vitro analysis and in nouse xenografts both the
| PT and Sema- PSI sol ubl e proteins displayed a significant inhibitory
effect. However, none of them 30 could achi eve the powerful inhibition

di spl ayed by the full Mt ectodomain, which contains both the low affinity
and high affinity HG-binding site. This inplies that 13 both of these
interactions contribute to controlling Mei activity. Wiile the HG-- 3- Sema
contact had already been identified as a target for therapy, the results
presented here unveil a second interface that offers opportunities 5 for
phar macol ogi cal intervention. Reconbinant proteins or antibodies that bind
to the | PT r Rfitfanisl acersEspORAINg| de® HEPehabe™an i ittat 68 a8Shi ghly
conpetitive ndiilkd t amsi okhbet fipstt heed reiaﬁrm@tgmﬁoulﬂ@ﬁ/ Mekedepensens

cancers IALS AND NMVETHODS, Pr ering, Sol e_or,

trans- nenbraw eeeptior r%thadlﬁg?%e acelﬁlelllqﬁ g e%]&égrl B’ed#(Jfol'Ln s Work have
been gener at edrdnsdut ﬂ@@%ﬂﬁ%&gmﬁl@cmmlt@ tleehmnqu@es Al l
factors canserye dihe l.egder é?BHSHgﬁ OItth:ea{ drar ‘Egts%" RLQhel Be e %J&ene

N-t erm nus. e amno acid aa uences SO| I’Ot el ns
Bank N. X54559)ticthr rESporad tRyoadiCE- 24F1(rsa1dn/a| fpeﬁtlinéé}c |f@§m Deco§CRNet , as

25-932; 20 Semm a@h?-éhS;é PRBr RS, c88c4on S68e RuldiME] a@eélﬁlﬁa?_-m | PT,
as 563-932; | 932;. I PT 8|le ath 2- 932 |PT-3, as 742:838;
e

| PT-4, as 83 Cé%azld A‘PE %cha'te]rsm hgR2 GRS LYol et At
( SDYKDDDDK - MGHQ,s bD N : ¢9Fioiesthgl esMGE (EQKL rSEEDLPbwe1SEQ 1D foan 20)

10 HGF, thus identifying in IPT 3-4 the HGF NKl-binding

site.

While 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 ligand binding site in this
region. A first draft of the Met ectodomain map suggested
that the Sema domain is necessary and sufficient for HGF
binding based on ELISA assays. A second study analyzed
the role of the Sema domain in receptor dimerization and

20  suggested that an engineered form of 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 1s used as a
biotechnological tool to 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



25 epitope sequence and a poly-histidine tag (HHHHHHH - SEQ |ID No.:21) were
added for protein detection and purification. The transnenbrane engi neered
Met 025-741 is identical to wild-type Net except for the deleted region (aa
25-741) . The ami no acid sequences of engineered HG- 30 proteins (Gene Bank
N. Mr3239) correspond to as 1-31 (signal peptide) plus: HGF, as 32-728;
HGF-a, as 32-473; 14 HGF NK1, as 32-205; HGF-13, as 495-728. The above MYC
or FLAG epitope and poly-histidine tag were added at the C term nus.

Uncl eavabl e HGF has been descri bed befores (Mazzone, M et al. (2304) J din
I nvest. 114(10), 1418 5 1432). NK1-NK1 is a dineric formof HG NK1
consisting of the sanme N-term nal region HGF repeated in tanden1(aa 1- 205

di tly Ii t 32-205 t hout CDNAs
engi neer ed protdl e i e SR BHEG 7 o CHEE VA Vi af CRF BRGT B vECt or 10
pRRLsi n. PPT. @M\tieﬁl%l? Woilei Y SEChé DHNG - Bi)Sema pbatecof Havte alfqpdyDNbears

di scl osed in JF i 2 ) 217- he G-P
codi ng sequené§$k§gaed ace&%g?e$hg% tF%EaHgE Ekﬁs%ééé%gi éeegéﬁiﬁghls
(SEQ 1D No. :l®re SéﬁvaellﬂLA@ ﬁ?@OTQ@E@'F@)ff\@Ce 3yhatsephi@ss PBPPEAGAFEeF SEQ | D
No.:4), P$l-lﬂ°1i nmcsal( QallDll}{Qer5)entleT Ebé&lmﬁaﬁ@E&b&N@s &}, | PT
ill FLAG his (SE Cfisr FLAG hi s I\P | PT 3

FLAG his (SE®Y esg)th T]DJAn LI ﬁP@ CBEQTFS! N& 1Ib %&aec cEfz5b01°f'52‘11 ( SEQ
I D No.:11), HGHEWGEdE s H5EQ | Nappld)katheh- aa20 Nyghmys ESERet Dx Noe : 13)

S N ER BT 16) ~ RRICRKL R o S0 BoR9%).
angi ostatin ¢@H§QﬁS§(SEQ I D No.:18). 25 Enzyne-linked i nmunosorbant assays

Al l englneered receptors and factors were col lected fromthe conditioned
medi um of!¥ entiviral vector-

MATERIALS AND METHODS

Protein engineering

Soluble or trans-membrane receptors and engineered

ligands described in this work have been generated by

15 standard PCR and genetic engineering techniques. Aall
factors conserve the leader sequence of their parental
protein at the N-terminus. The amino acid (aa) sequences

of soluble 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;
IPT, aa 563-%932; IPT Al, aa 657-932; IPT Al-2, aa 742-
932; IPT-3, aa 742-838; IPT-4, aa 839-932. 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-o, aa 32-473;



transduced MDA- MB-345 human nel anoma cells in the absence of serum Factor
purification was perfornmed by 30 immobilized-nmetal affinity chromatography
as previously described in Mchieli P. et al. (2002) Nat Biotechnol.
20(5), 488-495. Conversion of pro-HGF into active HG- was 15 performed by
i ncubating purified pro-HG (maximal concentration 100 ng/pl) wth 2-10%
FBS (Sigma, St. Louis, Mssouri) at 37C for 24 hours. Factor conversion
was anal yzed by Western blotting using anti-HG- 5 anti bodi es (R&D Syst ens,
M nneapolis, Mnnesota). Uncleavable HG% subjected to the sane incubation
with FBS was used as pro-HGF in all assays that conpared active HG with
unprocessed HG-. Bi nding of engineered Iigands to soluble receptors was

measured by ELI SA usi ng FLAG t ed soluble receptors i.n solid phase and
We tagged” dGT Mt ec i dandbor ntbRats dpndse TACr YO CBReEn I [oh of
purified sol wilres regciepipeyr {rid0pelgy el )i diase dadsprizecte d4diab-atel th&ElCSA

pl at es. Protein-coated I .ncub d w i i C rations
of engi neere}%ﬁ%ﬁ{gsa'ndg},n%alﬁé%\)bg%%%i nlga&/asﬁ%gvegﬁ%g ugf‘%%g%g?gg nf;?g(?g%

anti - HGF ant i BtAzene R&D Fistahs, (MomeapoFisn nviaasot 434 (f) ant#18C

anti bodi e (SpdA OnHa Kot echnoladeriSarbam SkuzcrCakhf erpkake indi Hdi ng
data were analyzed and fit wusing Prismsoftware (G aph Pad Sof%tware, San

Di ego, 20 Catl§ oF3i%) N~ eerTindsd 117 S NOANE- - Himn et 27EFR £33 15 were
purchased framws t Ber&eolgetlowkedni ver siat y3 4 sc1ewCuhbute sphwaread .Resloeir ce 25
(Washi ngton, Distri f..Col unbj a) . | | r ' ined in

suppl enent ed év:é v 1%3}5%@%%%& %Pn%) < -efif\ge lfranéi%garv‘feg:r? czsi?té/lg%%%dcel | s
wer e obt ai nedifrom ATCCthe¢Rockvi et ivimpiland; ATCEMNEERL- 1173T8chpd wer e

cul tured si ngredr glinl, PEXIRL P PVPB102EMEAIURANG ) in place of the

gfp cDNA as disclosed in Follenzi, A. et al. (2000) Nat

Genet. 25(2), 217-222. The GFP coding sequence was
replaced by the following cDNAs: decoy met FLAG.his (SEQ
ID No.:2), Sema FLAG.his (SEQ ID No.:3), Sema-PSI

15 FLAG.his (SEQ ID No.:4), PSI-IPT FLAG.his (SEQ ID No.:5),
IPT FLAG.his (SEQ ID No.:6), IPT Al FLAG.his (SEQ 1ID
No.:7), IPT Al-2 FLAG.nhis (SEQ ID No.:8), IPT 3 FLAG.his
(SEQ ID No.:9), IPT 4 FLAG.his (SEQ ID No.:10), Met A25-
741 (SEQ ID No.:11), HGF MYC his (SEQ ID No.:12), HGF-«

20 MYC his (SEQ ID No.:13), HGF-NK1 MYC his (SEQ ID No.:14),
HGF-$ MYC his (SEQ ID No.:15), uncleavable HGF MYC his
(SEQ ID No.:16), NK1-NK1 his (SEQ ID No.:17), angiostatin
MYC his (SEQ ID No.:18).

25 Enzyme-linked immunosorbant assays

All engineered receptors and factors were collected
from the <conditiconed medium of 1lentiviral vector-
transduced MDA-MB-345 human melanocma cells in the absence
of serum. Factor purification was performed by

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



30 Medium 199 supplenented with 15% FBS (all from Sigma). A549 human | ung
carcinoma cells were also obtained from 16 ATCC (ATCC N. CCL-185) and

mai ntained in RPM  supplenented with 10% FBS. Lentiviral vectors 5 Vector
stocks were produced by transient transfection of 293T cells as previously
described in Follenzi, A et al. (2000) Nat Cenet. 25 (2), 217-222.
Briefly, the plasmd DNA m x for transfection was prepared as follows: ENV
plasmd (VSV-G, 9 Ug; PACKAG NG 10 plasm d pMDLg/ pRRE 16.2 pg; REV plasmd,
6.25 pg; TRANSFER VECTOR (plasm d #2-18)5 37,5 pg. The plasmds were
diluted in a solution of TE/ CaCl2, to which a HBS solution was added while
vortexing at maxi num speed The DNA/ CaCl2/HBS m x was i medi ately added

drop-wise to the 15 ¢ | at es that, were thef i ncubat e t 37C Aftgr 14-16
hours the culRUrE s %%%W%le% tRUE F1esh &Hé- garthy
supernat ants ccmmeaatmatgorecuom pag? it eswitvier € -adl¥d edBed chugtna36 dour s

after mediumhangl ng:o.Alier solleetion. theysupernabants uepeefilosrod

t hrough 20 0. m‘por'e nenbranes and stored at anti gen
concentrati orvatas depeivarfAed Ry t MesHeyn] plzhotfem@ priefiinge ERNSA-KEY ( NEN

Life Science Hrodicdiss Bogsen, Miasashuset ihnaependsng taihhesota) .
manuf acturer's instructions. Cells were transduced in six-well plates 25

(105 cel | s/ weftclispvahfe WFnesdﬁ]r?)Ctl%}l kg A9°nGPRF OPCPPAtIPR YhEMpf2Sence of
8 pg/m pol yhreneusSiigae) mso-describedlli msYagsa,tiat ancniNateki nactive (2000)

J Gene Med. %H’l Wfié? %’SQ%H%&%’%S %'1%, %aé’fouén%gn@é’% Oreé&ﬁds

transducti on. prot e n produ on was noni over tinmne.
Trandsuced ceid th’eblﬂerréctepé@rsse@fedﬂwﬁllﬁdtrrb]ﬂl HESA gy t BLBOY%

confl uencg arhdag;g7ed soluble receptors in solid phase and MYC-tagged
engineered ligands in liquid phase. A fixed concentration
of purified soluble receptor (100 ng/well) was adsorbed
to 96-well ELISA plates. Protein-coated plates were
incubated with increasing concentrations of engineered
15 ligands, and binding was revealed wusing biotinylated
anti-HGF antibodies (R&D Systems, Minneapolis, Minnesota)
or anti-MYC antibodies (Santa Cruz Biotechnology, Santa
Cruz, California). Binding data were analyzed and fit
using Prism software (Graph Pad Software, San Diego,

20 California) .

Cell culture

MDA-MB-435 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 wusing 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



i ncubated in mediumw thout serum After 72 hours, the supernatants

contai ning the reconbi nant sol uble proteins were collected, fitered and
purified by affinity chromatography or stored at -30C. 5

| nuno- preci pitation and western bl ot analysis Cell lysis,

i mruno- preci pitation and Western blot analysis were performed using
extraction buffer (EB) as described in Longati, P. et al. (1994) Oncogene
9(1), 49 10 57. Signal was detected using ECL system (Amersham Bi osci ences,
Pi scat away, New Jersey) according to thelemanufacturer's instructions.
Anti-Met antibodies for imrunoprecipitation have been descri bed by Ruco,
L.P. et al. (1996) J Pathol. 180(3), 266-270 and were purchased 15 from UB
(Lake Pl acid,_ New York). Anti-Mt antihodies for Wstern blot were

pur chased frdi Sant & . Bnti -FAG 8%t | BBEi es" IR P UM i ned f r 8BRS gma
Met phosphor yd@abp smeratread ysiith 110 emisi.vi ral vector transduced NMDA- MB-435
cells was perforned as previously described in Mchieli, P. et 20 al.
(2004) Cancer Cell 6(1), 61-73. HGF cross-linking and Met activation

anal ysis Lentiviral vector-transduced TOV-112D cells expressing Meto25-741
were subj ected to =ittt ®s wsicdoirsyl ati on anal ysi s using an ECLTM Surface
Bi otinyl ati on Modul e kit (Anmersham Bi osci ences). according to the

manuf act urer' s i nstSUQY onsSteHER cal'€Ross PAGHIGERy wadY per FERREUSHAS
previ ously descandfesttiiodvBazoney3T Meceelsalas ( 2284)odsT/i midgnreisied 114( 10),

1418-1432. 3 iefly, gell re i ved_of rym fagtor or 3
days and the%%iceﬁbéa]t’e W te% \iyieln'M (?)or @ghgﬁér%se%'cgﬁomﬁg) " %ggt g%EV\Bre
i muno- preci pBretfeldy usitee anpl dbodi@ds DNAresied &gai nstranhéeCtienni wab

portion of Nkﬁréﬁéréﬁsﬁé(¥%%EJJEJQ§N% ﬂiégmi%t(@%V—@}?gg)u%;P@kBRhGI&éo(B)’
10 plasmid pMDLg/pRRE 16.2 ug; REV plasmid, 6.25 ug;
TRANSFER VECTOR (plasmid #2-18), 37,5 ung. 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 to 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 vector particles
were collected about 36 hours after medium changing.
After collection, the supernatants were filtered through
20 0.2 um pore membranes and stored at -80°C. Viral p24
antigen concentration was determined by the HIV-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 (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 1lines were then

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



266- 270, resolved by SDS-PAGE using a 3-10% 5 pol yacryl am de gradi ent and
anal yzed by Western blotting using anti-HG anti bodies (R&D) . For receptor
activation analysis, TOV-112D cells expressing Met, 25-741 were deprived of
serumgrowm h factors for 3 days and then stinulated with 1 nM HGF

Uncl eavabl e HGF, HGF NK1 or 10 NK1-NK1 for 10 mnutes. Cells were |ysed
using EB as described in Longati, P. et al. (1994) Oncogene 9(1), 49- 57.
Cellul ar proteins were imuno-precipitated with anti- Mt antibodi es as
above and anal yzed by Western blotting wusing anti-phosphotyrosine

anti bodies (UBlI). The sanme 15 blots were re-probed with anti-Met antibodies
(Ruco, L.P. et al. (1996) J Pathol. 180(3), 266-270). Biological assays
Col | agen invasi on assays using NMDA-MB-435 cells were 20 perforned u5|ng

preformed sphElOIRFESSs” Hos@EABEE iR EhQUEhi UM p, Agtey) 72(2%}@25 ‘Cahld®r Cel |
6(1), 61-73. sdﬁenﬁdqanuﬁﬂmﬂnuakhmmgetmﬁwmeémmhhﬂamungub@mlagpeetéSns
over ni ght (700 ceIIs/ Eée?n n adh%renHKgG mellfgf teslD (C?

Fri ckenhausen,  Cer ma Sen k"5 m né{hy? FPU?%se

he presence 0
(Sigm). Sphe?km@@mr@lﬂénb@ddééorﬁdt eta-gePFfagen matrix containing 1.3
mg/m typg | collagen fromrat tail (BD Biosciences, Bedford,
Massachusetts) and 10% FBS using 96-well|l plates (40 spheroids/well).

Enbedded spher oi dsrmkire -@ilddcdiadaati od76nd0wkote24 HDYE Sanangsthen stinul at ed
with 30 ng/m HG- (R&) or no factor for additional 24 hours. The nunber of

t ubul es sprouting deldm egehssphsmoinb Waeciepdrediby 18nd mMwersaseopybldt | east
R R N R R L i
0.2 M of [mmgﬁw@ﬁqud”xnnhgpgatl, P. et al. (1994) Oncogene 9(1), 49-

10 57. Signal was detected wusing ECL system (Amersham
Biosciences, Piscataway, New Jersey) according to the
manufacturer’s instructions. Anti-Met antibodies for
immunoprecipitation have been described by Ruco, L.P. et
al. (19%6) 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-MR-435 cells
was performed as previously described in Michieli, P. et

20 al. (2004) cCancer Cell 6(1), 61-73.

HGF cross-linking and Met activation analysis

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

Biotinylation Module kit (Amersham Biosciences) according
to the manufacturer’s instructions. Chemical <cross-
linking was performed as previously described in Mazzone,
M. et al. (2004) J C(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



subcut aneously into the right posterior flank of six-week old

i mmunodeficient nu-/- female mce on Swiss CD-1 background (Charles R ver
Laboratories, Calco, Italy). 10 Tunor size was eval uated every 2 days using
a caliper. Tunor volunme was cal cul ated using the formula V=4/3nx2y/2 where
X 1s the mnor tunor axis and y the mgjor tunor axis. A mass of 15 mMmB
-correspondi ng approximately to the initial volume occupied by injected
cell s- was chosen 15 as threshold for tunor positivity. Mce whose tunors
were below this threshold were consideried tunor-free. After approxi mately
4 weeks, mce were euthanized and tunors were extracted for anal ysis.

Ani mal s were subjected to autopsy. Tunors and | ungs were enbedded in

paraffin and 2q%$rocessed for histolo ..M.crongtastasis analgs%s was
perfornmed by MG SScopy’TiF seFWQFHFﬁﬁ8%§éBFFSH§ st al'fieBd wi EREABRREOXy! i n
and eosin. Tuhireczect i Gmmiwerte stred nedt tadntimaiemgandyldm anfd edsi n and
anal yzed by aft Jndependanty, pat hel 091 st 09t I AffTedy b, SATP! e1bglent [ ty.
Transgene 25 expression was determ ned on tunor sections by i nmuno-

hi st ochemi st r3fausiify ant¥efRIAG ANt | BPBdi eSDESPHAE) . USE@E ons® wer @-10%

count er st ai ngghWddryWeyarkhefiad tind AHB) zedl USPT waDEE PYEPESE 61 NS
anal yzed by i muno- hi stochem stry_using anti-Von | | ebrand factor 30
anti bodi es (DNKOE AUt I, BRNHRIRISS S lomsT Wer BECEBT 6PSE AT ARG As

above. Vesselamtdngiitsy, wagoussesbed dyllari ceapeepyindt |Mestshs 12 fiedds per
ani mal were apal yze ni r res re.ap e Et hi ca
%%]_yelv Ccli g? s‘toélyrlugfl g‘rglvt}q qﬁ%%ﬁ%r %}B 3 85)9%,{ %n%y tT: n

Comm ssi on of ni ver si rn, It , and by the I"an nistry
of Heal th. 5 Stianilsttieshl wahlal ysiM SHaF stUnsdleayiagpaief i EEnceH@ls NIt e ned

using a tio- @i lyhompseedast henstudentce its Toste (AN lus 05t HY 2gr OUP;
array 2, experinental group). For all data
described in Longati, P. et al. (1994) Oncogene 9(1), 49-

57. Cellular proteing 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. (1996) J Pathol. 180(3), 266-270).

Biological assays

Collagen invasion 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 96-well plates
(Greiner, Frickenhausen, Germany) in the presence of 0.24

25 g/ml methylcellulose (Sigma). Spheroids were embedded
into a collagen matrix containing 1.3 mg/ml type I
cecllagen from rat tail (BD Biosciences, Bedford,
Massachusetts) and 10% FBS using 96-well plates (40
spheroids/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
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background (Charles River Laboratories, Calco, Italy).
Tumor size was evaluated every 2 days using a caliper.
Tumor volume was calculated using the formula V=4/3nx2y/2
where x is the minor tumor axis and y the major tumor
axis. A mass of 15 mm’ -corresponding approximately to
the initial volume occupied by injected cells- was chosen
as threshold for tumor positivity. Mice whose tumors were
below this threshold were considered tumor-free. After
approximately 4 weeks, mice were euthanized and tumors
were extracted for analysis. Animals were subjected to
autcopsy. Tumors and lungs were embedded in paraffin and
processed for histology. Micrometastasis analysis was
performed by microscopy on serial lung sections stained
with hematoxylin and eosin. Tumor sections were stained
with hematoxylin and eosin and analyzed by an independent
pathologist not informed of sample identity. Transgene
expression was determined on tumor sections by immuno-
histochemigtry using anti-FLAG antibodies (Sigma) .

Sections were counterstained with Meyer hematoxylin

(Sigma) . Tumor angiogenesis was analyzed Dby immuno-
histochemistry using anti-von Willebrand factor
antibodies (DAKO, Glostrup, Denmark). Sections were

counterstained as above. Vessel density was assessed by

microscopy. At least 12 fields per animal were analyzed.



was tested in ELISA binding assays. Soluble receptors 15 (Decoy Met,
Sema- PSI, Sema, PSI-I1PT, IPT) were imuobilized in solid-phase and exposed to
i ncreasing concentrations of active HG-. Binding was reveal ed using
bi oti nyl ated anti-HGF anti bodi es. Non-specific HG binding was determ ned
usi ng bovine serum al bumin (BSA) 20 in solid phase instead of sol uble Mt
domains. Binding affinity was determ ned by nonlinear regression analysis
as described in materials and Methods. In these conditions, decoy Met bound
to HGF with a Ko of approximately 0.2-028 nM Consistent with previous 25
measurenents, Sema-PSI and Sema bound to HGF with an affinity at |east one
| og | ower conpared to decoy Met. Surprisingly, both PSI-IPT and | PT bound
to HGF very efficiently, with alnost the same affinity as decoy Met
(Figure 2A) .A¥he PrevehcPncaubsdfce e héPPSPVEemar 3616 dEgéﬁCéifect
t he bindi ng afdhii 434 droroHELOf UGl vdesit Sedm PirdPT. 1Shnge ahdosy ahé Sema
domai ns foundjstsojh.f ar 22 . itn nat reaﬁﬁée a PSI nodule at their Cterm nus,
the inventors-thet'ef Lt iSTudE "bi ndi ng anal ysis using decoy Met,
Sema-PSI, and IPT. To determine the affinity of each Met nodule for 5
pro- HG-, HGF-a, HGF NK1 and HG--R and to conpare it with that for active
HGF, engi neered regept oS MBr &b lized in solid phase and exposed to
i ncreasing concentrations of MYC-tagged |igands. Binding was reveal ed
using anti-MC antdadies.corrigpaditthachi RdsnaetBrnagedet,8r Ayngdeysing the
kringl e-contai nj pg proteltg1 angiostatin (AS) -also lia ed wwth a MYC
epitope- in 1ﬁ”qﬁi FPRESEBEIEHEEY & chai’fS&nd NKL whPBRTO!
represents thgroami mehrref - b2 ndi agpaviudetof HEFowp chai ror balbd tat®ecoy
Met with a 3-,,4r,a0d 10 tigw,nequeed 15.ALLLALTY c@iPased tg agti ye,HGF,
respectively ?IIE? g}ﬁre

10 agsumed. In all figures, values are expressed as mean =+

standard deviation, and statistical significance 1is
indicated by a single (p <0.05) or double (p < 0.01)

asterisk.

15 RESULTS

Engineering of HGF/Met functional domains

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

200 PSI hinge, and four IPT modules (left panel). HGF is
composed of an o- and a f-chain joined by a disulphide
bridge 1in 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 domains 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



2B) . Binding of HG--p to decoy Met (or to any other Met donmain) was too

| ow to be detected in this kind of assay. Senm-PSI bound at a significant

affinity to active HG only, while binding 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-HGF and HGF-a with the sane high affinity

(Figure 2D). HGF NK1 bound to |PT 10 tines less tightly than active HG,

i.e. with the same affinity as it bound to Decoy Net. These data 25 suggest

that the I PT region of Met binds to the mchain of HGF at high affinity

i ndependent|y of proteolytic processing of the ligand. The a-chain of HG-

binds to I PT domains 3 and 4 with 30 high affinity 23 The |IPT regi on of

Met extends for about 400 am no acids and contains four |IPT dormains. To nore
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i nvesti gat ed werreaLcrchAHﬂtrﬁﬁ n@r%s%ﬂy% O8nGEt toredhpt@iypToL r dghbhvasah

control. IPT,vdRbéltradrBBuNed?, vbRTvB- 288 Hiflard Weneromapbikized dngsolid
phase and exposed to 15 increasin concentrat of H§E6a Bi ndi ng was
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ELISA analysis of Met-HGF interactions

The ability of Met ectodomains to interact with HGF

was tested in ELISA binding assays. Soluble receptors

15 (Decoy Met, Sema-PSI, Sema, PSI-IPT, IPT) were
immobilized in solid-phase and exposed to increasing
concentrations of active HGF. Binding was revealed using
biotinylated anti-HGF antibodies. Non-specific HGF
binding was determined using bovine serum albumin (BSA)

20 in solid phase instead of soluble Met domains. Binding
affinity was determined by nonlinear regression analysis

as described in Materials and Methods. In these
conditions, decoy Met bound to HGF with a KXp of
approximately 0.2-0.3 nM. Consistent with previous

25 measurements, Sema-PSI and Sema bound to HGF with an
affinity at least one log 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



20 In fact, IPT Al-2, a protein corresponding to the last two

i mmunogl obul i n-1i ke domai ns of Met, bound to the a-chain of HGF with equal
if not higher strength than |PT. However, further deletion of either the
third or fourth immunogl obulin-Iike domain did al nbst conpletely 25 inpair
HGF-a binding. Simlar results were obtained using active HGF or pro-HG

i nstead of HGF-a. These data suggest that the last two i mmunogl obulin-1ike
domains of Met, that lie close to the trans-nmenbrane helix in the context
of a bona fide Met, are sufficient for bitlading 30 the a-chain of HG at
high affinity. 24 |1PT domains 3 and 4 are sufficient for binding to HGF in
living cells. To determ ne whether HGF could bind to IPT 3 and 4 in the

context of a nmenbrane-anchored receptor, . a Mt rotein carrying a |arge
del etion in tHe 8§?P58eI3ﬁ%NE% %nmasglﬁngﬁhe8383¥ Aﬁi 5@%ﬁ%ﬁ 28141
correspondi ngintemtidres Senaradoms ncdraa b 13)g hhed RS doabyaig aas 5dH- 562)
and the firstd%§§}lﬂgg d%%ﬁbﬂ%s&'P£T§ apd 2, as 563- 741) were deleted,

generating ar nbindnt” T ecept dr containing | PT domains 3 and 4, the

transmenbrane helips  @Bdefhend Ulch LY 0P RS CoFe L (RgUnR AN fBE CDNA
encodi ng the engi neered receptor MetA25741 'was subcloned into the sane

| entiviral vetioridesdiGiven difgve'X! rebritfindnt21ent? vierEPabairtF cVesP wer e
used to transgire 1Fdrhe huRBReOVanyFcar dmpiecaeld | ireeebO¥ril2Dyemdi ch

PR, TR A, BDOESSLAD, 85 S TLIRY BT FOR, a0alslSing
bi ot i nyl at i onrc@mantsias iogseal edl t HELC- tgAZ5- 7h1gaads pr ofdmdingxpressed and

exposed on the., 20 fenbiane ohe TQRd 12D e8bdS4 Fi QUhesAB) i 10 BXAHLAS
whet her Met A25. 74] could bind to H&, lentiviral vector-transduced Tells
wer e i nculdat 8RS n €¢leermined using the kringle-containing protein

angiostatin (AS) -also tagged with a MYC epitope- in
liquid phase. Pro-HGF, HGF o-chain and HGF NK1, which
represents the minimal Met-binding module of HGF «-chain,
bound to Decoy Met with a 3-, 4- and 10-time reduced
15 affinity compared to active HGF, respectively (Figure
2B) . Binding of HGF-B to decoy Met (or to any other Met
domain) was too low to be detected in this kind of assay.
Sema-PSI bound at a significant affinity to active HGF
only, while binding to pro-HGF, HGF-a or HGF NK1 was
20 undistinguishable from non-specific binding (Figure 2C).
In contrast, IPT bound to active HGF, pro-HGF and HGF-«
with the same high affinity (Figure 2D). HGF NK1 bound to
IPT 10 times less tightly than active HGF, i.e. with the
same affinity as it bound to Decoy Met. These data
25 suggest that the IPT region of Met binds to the «o-chain
of HGF at high affinity independently of proteolytic

processing of the ligand.

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




presence or absence of reconbi nant HG-F and subsequently treated themwth
the cross-linking agent BS3. Cell 25 |ysates were imruno-precipitated with
an anti body raised against the C-termnal portion of Met, resolved by SDS
PAGE and anal yzed by Western blotting using anti-HG- biotinylated

anti bodies. As a control, the sane analysis was perfornmed on w | dtype
TOV-112D cells. I nmmunoblots 30 showed a distinct band with a nol ecul ar

wei ght of approximately 180 kD in the | ane corresponding to cells
expressing Metp25 741 treated with HG- ba@ not in |lanes 25 corresponding to
the sane cells without HGF or to wild- type TOV-112D cells, either in the
presence or absence of the ligand (Figure 4C) . Consideri ng that both

Met A2S-741 and HG: have a nol ecul wei ght of approximately 90 kDa, 5 the

i mruno- pr eci pi t at éd'Scr b85- FFAKER % '& M ?’éte%%ngFbla@ %th‘l%o cOWpiRx
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in Met activati i VA 1 i nywe r e her HGF
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lentiviral vedtlrtad ansdeeed TOVNPI2DAgERigsweveEe seiaimet e wilFhgpre- HGF or

active HGs, aqh celdr | ysaligs I#ﬁrﬁJzﬁfﬂi%DQ%CNp'tte%@ﬁaW th1aptil- Metms
anti bodi es as 15 above. Recep tor activation was determ ned by Western bl ot

anal ysi s usi rff ahty ];ﬂﬁi‘sld}ﬂ)ttﬁeo e tamt 506 é&rs?héwgaﬁfé‘muﬁpatlgb%?‘lé'
re-probed w tiilentdondinantidrad2s veQ y .narmaki zedt heTanoubtretporgepd or

I mmuno- pr eci prl_}t1 at d oRenar kagiy b%g%? %é?%%Sf%‘?L ﬁémglenyeizﬁ\sg@r géﬁggbl e

of 20 inducing T obUuSt p osphoryl a{nl on igure
pro- HGF bi ndiagy songlé| psiozeilst dheteaiot praiice idd nase aoridacebhont his

suggests fohat,d:he ser dQoai N SQgEhP%@&(erab%v@n apl0- Lphh bi{,orye effect on
Met catalytic activity that is released qun |nd| n}%to actl ve HG-.
engineere IPTs to interac a-chain was

investigated in ELISA binding assays using the whole IPT
region as a control. IPT, IPT Al, IPT Al-2, IPT-3 and
IPT-4 were 1immobilized in solid phase and exposed to
15 increasing concentrations of HGF-o. Binding was revealed
using anti-HGF antibodies. Non-specific binding was
measured using BSA as above. As shown in Figure 3B,
deletion of the first two immunoglobulin-like domains did

not substantially affect HGF binding.

20 In fact, IPT Al-2, a protein corresponding to the
last two immunoglobulin-like domains of Met, bound to the
a-chain of HGF with equal if not higher strength than
IPT. However, further deletion of either the third or
fourth immunoglobulin-like domain did almost completely

25 impailr HGF-o binding. Similar results were obtained using
active HGF or pro-HGF instead of HGF-a. These data
suggest that the last two immunoglobulin-like domains of
Met, that lie close to the trans-membrane helix in the
context of a bona fide Met, are sufficient for binding

30 the o-chain of HGF at high affinity.



25 Receptor stimulation was al so perfornmed using HGF NK1 and an engi neered
dinmeric ligand consisting of two NK1 fragnments repeated in tandem ( NKL- NK1;
Figure 4E). As shown in Figure 4D, NK1-NK1 stirnulation of lentiviral
vector-transduced TOV-112D cells resulted in potent 30 phosphoryl ati on of
Met 025 741, while stinulation with nononmeric NK1L had no effect. These
results suggest that 26 the two Ctermnal |PT domains of Met (IPT 3 and 4)
are sufficient to bind to HG- (and nore precisely to HGF NK1 that
represents the mninmal Met-binding nodul2sain the (x- chain of HGF) and to
transmt the signal for receptor 5 activation to the cytoplasm c ki nase
domai n, presunmably follow ng |igand-induced receptor dinerization. However,
t hey al so suggest t hat IPT 3 and 4 alone are not suff|C|ent for

di stingui shing thei 0 ¢ AL o= WA
precursor, prgeHGn IﬂbﬁﬁglﬁﬁyaslPT |nh|b|ts HGF- i nduced i nvasi ve gromﬁh in
vitro. In a previous study, it has been denonstrated that the extracellul ar
portion of Mt expresdecemsiree sedhedtier HGF peotbidnbf{Décoy MEHT) 3 ndndits

HGF- i nduced i nvasiyve bath jn n S of_ c er
(Mchieli P. ﬂX ﬁh% (%%8%%§:C§%cé% E%#%£%K§ Q“%qbggf ?ﬁgggﬁé?hant ﬁggluble
Sena- PSI was Qﬁ%@iﬁhoﬂﬁr¥blnﬁhﬁ%l%atﬁﬁth gahen déperenexandcelhdépendent
Met phOSphoryf@éi&n M@ngnggngéféaanAMnst aahds(agoé)uca%%&e bhaéh )
75-84). Based hese results, it has ? t ed whet her s ubl e
di spl ayed HG:‘?CR/E’E %n?ﬁ@@nfi@f“ia&nacﬁavlztgy 5ilr§ Il\Fl T 1 $omaNpA % 438" human
nel anoma cel | 562 whaed €xr £58s et wanopT adenainest abt | sheddnedebasgssem for
anal ysi s of Fgf 25 nedi ate |nva5|ve gromﬂh mere transduc%d mnth Lent|V|raI
g rat 1lnan

vectors encodlng sdiﬁﬁiedﬁeco ?@9 rece

10 containing IPT domalns 3 and 4, the transmembrane helix

and the full cytoplasmic region (Figure 4A). The cDNA
encoding the engineered receptor Met,zs.7q1 was subcloned
into the same lentiviral vector described above.
Recombinant lentiviral particles were used to transduce
15 the human ovary carcinoma cell line TOV-112D, which lacks
endogenous Met expression as determined Dby RT-PCR
analysis (Michieli, P., et al. (2004) Cancer Cell 6(1),
61-73). Surface Dbiotinylation analysis revealed that
Metass-741 wWas properly expressed and exposed on the
20 membrane of TOV-112D cells (Figure 4B).

To examine whether Metass-743 could bind to HGF,
lentiviral vector-transduced cells were incubated in the
presence or absence of recombinant HGF and subsequently
treated them with the cross-linking agent BS3. Cell

25 lysates were immuno-precipitated with an antibody raised
against the C-terminal portion of Met, resolved by SDS
PAGE and analyzed by Western Dblotting using anti-HGF
biotinylated antibodies. As a control, the same analysis
was 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 Metass_-747 treated with HGF but not in lanes



Cells transduced with an enpty vector were used as control. Lentiviral
vector-transduced cells secreting conparable |evels of soluble factors
(approxi mately 50 30 pnol /106 cells/24 hours) were serum starved for several
days, allow ng the reconbinant factors to accunmulate in 27 the medium and
then stinulated with reconbi nant HG-. Met tyrosine phosphoryl ati on 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 Serma-PSI partially

i nhi bi ted HG--i nduced Met phosphoryl atiofn, while Decoy Met conpletely
neutralized the ability of HGF to induce Met activation. Re-probing of the
sane i mmuno-blots with antibodies directed against the Ctermnal tail of
Met reveal ed no substantial 10 difference in the amounts of

i MuNno- pr eci piertespqyding .o Thet esmet hellahiwbithony petFerny afo ol Mt

ect odomai ns b BY.4 hirflLanGal ciekil: o Lhe paEBREL! Spnepecnegpboyed to
performan H endent branchin hogenesi's assay. Preforned |1

spher oi ds mer@“%eié@BHQS Ei%¥ﬁqw%% d|ﬁ@ﬁ§ﬂéﬁ§Pn€oﬂﬂﬁﬁénbﬁE@rW?tanduuhen
stinul ated W4y reconbanans meretalier weighul af a§§>f©‘£it\dé'@ély Bs@ngbang was
quantifiig by SCOFIH% t he nean. nuani of tubul Egéoutin fr.om each

col ony. sh BPBGr BE8BIPHbE heS ol ubIESPP 15 Sem&2 P8I hhi bt ed HGF
20 i nduced coctcmmathrkamcmm EEmptpleactormed 7o HEBboles/Nead gay;, .1 PT, 4.0

t ubul es/ col ony; Sema-PSI, 6.7 tubul es/colony). However, consistent with the
results obtained in phosphorylation experinents, decoy Met was a nore
potent HGF-inhibitor than either of its subdonaln 25 (2.5 tubules/colony)

Represent ative i nilfds bIn&HHnyo by jyisare anewd HeSH s esol ubl e
| PT di splays amntdivdumy fﬁﬂiﬁyﬂﬂg-@%qqgtatlc act|V|ty in mce.

10 The inventors next tested whether HGF binding to
Metass-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 determined by Western blot
analysis using anti-phosphotyrosine antibodies. The same
blots were re-probed with anti-Met antibodies to
normalize the amount of receptor immuno-precipitated.
Remarkably, both pro-HGF and active HGF were capable of

20 inducing robust phosphorylation of Metpss 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 1is released upon binding to active HGF.

25 Receptor stimulation was also performed using HGF NK1 and
an engineered dimeric ligand 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 7resulted i1in potent

30 phosphorylation of Metass 741, Wwhile stimulation with

monomeric NK1 had no effect. These results suggest that



30 The above results pronpted the present inventors to explore the
therapeutic potential of soluble IPT in nouse 28 nodels of cancer.
Lentiviral vector-transduced MDA- MB-435 nel anoma cells were injected
subcut aneosly into CD-1 nu-/- mce, and tunor growth was nonitored over
time. After approximately three weeks, tunors were extracted 5 for

anal ysis, and mce were subjected to autopsy. In a Kaplan-Mier-1like

anal ysis, where the percentage of tunor-free aninals is plotted agai nst
time and tunor latency is quantified calgeulating the nmedian in days, all
engi neered sol ubl e receptors del ayed the appearance of 10 experi nent al
tunors. However, |IPT was slightly nore effective than Sema-PSI and decoy
Met was nore potent than either |IPT or Sena-PSlI (Figure 6A). Analysis of
tunor burden tQwertwe ne-teveahed [hat dbRIimasobniMgt S(|IIPg‘ht3| yarldss) efitecti ve
t han decoy Me b I & Ygyri ng
the very earl%/ufé,ytﬂalgegls 0 {g%g%rﬁ(?rﬁen ér?%l rgﬁloéé) % E?}Ing%g ﬁl%tog#en‘i cal
anal ysi s of tihafsgesrr es@irtessilion shoveal Netatbietioy veedulSenen PSpe and | PT

reached sim l@f,ieveks uaand ghst tbbUliQhnit t4PDr $iGRLAUr €0 CecdBrds HGE is
a potent pro-angiogenic factor, it has been deternined whether inhibition

of HGF/ Metd i RS O k@il £88 iGY HaRdaiSFenth g sthgieRHesi BreTuRdPl¥ect i ons
vvelrle gnal ézfedfcbmdvrmg;oﬂ@ﬁcfmhmﬁd Yréléé%‘lgalan&irb@ﬂé £5tiagai AskeVen,

W | ebran vesse 5 assesse Croscop Fi gure
W)l ebrand Tagiar, A veRgsLfenghly, vB5y 25 asapeoed by pLorgscony(F

achi eved a nuchfistireorigerfornhidbst i nguf shpnoxi et elmo40t3|1r¢a§)Ly Seaeiv®S| did
hot S'gn'f!cgﬁﬁérﬁﬁfﬁt 1t%“9'r%gfi@é' SreRPlor UE}]%" erlungs from the

m ce describ ove were extracted and processed i'stol ogy. Serial
| ung secfg ons were st ai ned wi th hemat oxylin and eosin, and

Soluble IPT inhibits HGF-induced invasive growth in

vitro.

In a previous study, it has been demonstrated that

the extracellular portion of Met expressed as a soluble

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

et al. (2004) Cancer Cell 6(1), 61-73). Recombinant
scluble Sema-PSI 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 soluble Decoy Met, Sema-PSI or IPT.
Cells transduced with an empty vector were used as
control. Lentiviral vector-transduced cells 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



anal yzed by mi croscopy to determ ne the presence of 29 mcronetastases. The
results are shown in Figure 6A. In the control group, 4 out of 6 mc
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
nmetastasis could be found in the decoy Mt group. Metastatic |esions were
bot h parenchymal (extravascular) and enbolic (intravascul ar; see Figure 6F

for representative imges).

binding site on the HGFR provided in thgypresent disclosure allows

desi gning of novel procedures |leading to the generation of nore spec
i nhi bitors/antagonists of HG and of HGFR The followng are non-limting
exanpl es of 15 novel nethods for the identification of
i nhi bi t or s/ anthkyors Gt ofanderyscrR tiandetiedg withe eghmbahahhi HGFbi Meing site

of HGFR or utﬁﬁ@éﬂgetheheglgﬁoryﬂiéttmﬁy I%le e S nel HER asnauhgol to
generate novel i nhi bi tors/antagoni sts. 20 Devel opnent of a -nonocl onal

anti body t hatP¥de'd o BxERacePRhl aPhPEIRRE WrRFITFET- 4 WIS HOER
preventi ng Hﬁr‘scmmhdlgaeoven that shewar aet | Eﬂg@fe HEa W bbthhqmtaﬁ@el | ul ar
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S enti al h af HGE bin
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the C-terminal tail of Met revealed no substantial

difference in the amounts of immuno-precipitated protein.

To test the inhibitory potential of Met ectodomains
in a more biological setting, the same cells were
employed to perform an HGF-dependent branching
morphogenesis assay. Preformed cell spheroids were seeded
in a three dimensional <collagen matrix and then
stimulated with recombinant HGF to form  tubular
structures. Branching was quantified by scoring the mean
number of tubules sprouting from each colony. As shown in
Figure 5B, both soluble IPT and Sema-PSI inhibited HGF-
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
(2.5 tubules/colony). Representative 1images of colony

morphology are shown in Figure 5C.

Soluble IPT displays anti-tumor and anti-metastatic

activity in mice.

The above results prompted the present inventors to

explore the therapeutic potential of soluble IPT in mouse

e (67%

10 The identification of the high affinity HG-

ific

, one
PT- 4
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protein or peptide is injected into an appropriate |aboratory ani nmal
(usually a nouse or arat) to give rise to an imune reaction. Splenocytes
are then isolated from5 the i mmuni zed ani mal and fused to a nyel oma cel
line, and antibody-producing hybridonma clones are selected by standard
nonocl onal anti body technol ogy. Antibodies directed against |IPT-3 and | PT-4
are then screened by an ELISA nethod simlar to the ones described in this
10 disclosure that utilizes reconbinant IPT-3 and IPT-4 in solid phase and
hybri doma- produced anti bodies in liquidygphase. Binding is reveal ed using
anti-nouse i muno- globulin antibodies that are avail able commercially.
Alternatively, antibodies are screened for their ability 15 to displ ace
reconbi nant HG- (in |iquid phase) fromIPT-3 and IPT-4 (in solid phase), or
for their abirddels @f igangw-priegitgiviaiee vectpbi-haansiRTed HMRY-VPTLHS

proteins. (B)nd) NRInuclgqli dgesequense. codi rl-ﬂ;bfc‘?ftalnp'!;s?iya”_dmtbp'rcﬂ {nserted

in an appropriate expression vector is 20 injected direétly into a
| aboratory arfftrel~ t BlgPve det ¥BOAN Jrkitlihe WaspBABetagainstvathet §B%e

product. Antzim:.ctl espgrbrehede Bgaithsieel Rleskandtiidrd aferd hertrhsoéat ed and
screened ggscrlbe above, éC) A poI nucl otldecieguen§$ codln% for I PT-3
T- sy

and 25 | ImsBrted th ai” ﬂpﬁﬁ}ﬂé £ eXPresst Bt rahsterred
i nto a manmalKarlagelMeildamed ket exprlessisng wWHEER tdﬂnbtapﬂreamm335|omfof

| PT-3 and | Pl ¢, Qn 4N %hhmaﬂrff‘&e J]%' tle®y eé@é?ﬁé& g - §6ﬁndtutﬁgr4 are

t hen |njectedl|nto a oratory ani rise to an i nune
r esponse, andiaﬁﬂﬁbbdﬁE§ﬁﬁﬁﬁééﬂ@@-é@éﬁﬁé?tppg Bheangdifr- Anadayssorht ed and

screened as dasgiridedabayeupBd Aephorisbrad da@fa nahkvegdd hedicesor
generated by standard génetlc englneerln%ﬁtechnlques (for exa Ie b t he

t echnol ogy krigHEHD FTPrEy) FPsRVRamalfan was  slightl

effective than Sema-PSI and decoy Met was more potent
than either IPT or Sema-PSI (Figure 6A). Analysis of
tumor burden 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 1s 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 Dby microscopy to determine the presence of



| ynphocytes (preferably human, for exanple from5 |ynphocytes infiltrating a
tunor expressing HGFR) is screened using reconbinant | PT-3 and | PT-4
proteins. Positive clones (i.e. those clones that bind to IPT-3 and |PT-4
at high affinity) are then isol ated, expanded, and the anti body
characterized biochemcally. 10 (E) Human nmenory B cells are isolated from
the peripheral blood of a patient harboring a tunor expressing HGR as

di scl osed by several studies including Traggiai E. et al. (2004) Nat Med.
10(8), 871-875. Once «cultures of inmortadized nenory B cells are
established, 15 a skilled artisan in the field can screen for cells
secreting an antibody directed against |PT-3 and | PT-4 using the nethods
descri bed here above in (A) Having identified such anti body-producing
cells, the desigmunetasntidsedy ddre beegdbrredaby pbbynerdasd igvaien deaci®on and

20 standard genet k6nengi Negbiag M%@QU"&S -6 'H@Bé' fiseati ofe@f Behest
conpound that binds to extracellular IPT-3 and PT-4 donalns of HGﬁﬁ

inhi biting MEFRAIGAARPSS wi th a A fed8ht appf oadit™atSls p@ssiBle to
i sol ate testmmmﬂma@fesdm/cen&e ¢ i gbuantihah wmd, to bbe hifghS aféeénity

HG- bi ndi and interfere with activati on.
Thi s can ]H%QVedﬂ%y severaeta€gggﬁggf%§ﬂkg A?g |ngnEﬂi A %eco
simlar to tH@Se dﬁsnnlbewmuﬁsudﬂhg(ﬂhﬁ@h@gareweaeskbbtbd aaresahymmlthe

field can 32 é@%&ﬁ%@%@ﬁ 'én@oq TY. (me&a%geum ngeel FiLted ¢p a

synt hetic chenlcal 't brary, a natural conpound brary, a small nolecul e
library, a pe%%ﬁcﬁ?HHQﬁ%HQ@tHW9'1@@@&?% t hat dlsplace HGF interaction with
| PT-3 and IPT-4. In 5 this kind of assays, reconbinant |PT-3 and | PT-4
protein is imobilized in solid phase and incubated with a fixed

10 The identification of the high affinity HGF binding
gite on the HGFR provided in the present disclosure
allows designing of novel procedures leading 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.

20

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 specific monoclonal

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

HGF for HGFR binding. This can be achieved by several
strategies.

30 (A) A recombinant protein or peptide derived from

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



anount of HGF in liquid phase. Follow ng exposure to |ibrary conmpounds, HGF
binding is neasured with commercially avail able anti-HG- anti bodies. 10 (B)
Using a cell line expressing an engi neered form of the HG-R cont ai ni ng

not hing but the IPT-3 and IPT-4 domains in the extracellular part simlar
to that described in this disclosure (Meto25-741) , a skilled artisan in
the field can screen a conpound |ibrary 15 (including but not limted to a
synthetic chemcal |library, a natural conpound library, a small nolecule
|ibrary, a peptide library) for agents t3mt displace HG interaction with

| PT-3 and I PT-4 or inhibit HGF-induced HGFR activation. This can be

achi eved by putting said 20 engineered cells in contact with the |ibrary and
then neasuring HG-induced HG-R phosphoryl ation as described in the
present st udyENBMSSY igcher taeaPRLeHAt PEVedINIRFR L acEVYVERE®RSH nclfdiSng a

scatter assayprcrdieconst i tpdad gamatird X idi\asicdn assay, «a brapmhipigate
nor phogenesi ssay, a 25 .cell survilét?ll assa ot her_.in vitr.o bi ol ogical

or
tosts as  desciBaray RdRid | (XSpaldy & MOU3608) Canddr G5 1960 Jio%61- 73.
(© Using theccrmg neernet astdctdiare digsiemidogyd eabeve, thenskiddledear thiroan in
the fieldccan,scr - etLiC 0 idr i pcl udi n im.ted to a
cDNA expr(asssrto}?]e I ?‘ﬁﬁ%%g&g éhgrrn?ihzﬁdrdgi %E%ﬁék P?b%arr&gegﬁ%aan?%égngé \
library, a radbnaRbtbedyirecdyding yhybsidpndysienest iaes Sslegiegemy

products thatsdigplace HERoENLAEACT i At MIdY | PTednndndgy PT- 4rftfi dodichi t
HGF- 1 nduced HGFR actjvation. This can_be achieved b ?ransfectl ,
transduci ng SHEERRRLY 29 Tdudihig® 13 nbRT ebt 7ER FP%PaFﬁrleﬁPSdsggd el |'s

and 5 then texiigrg tehaldi | istiywiobrHGEot othet | vt e tdesadelledded irf ortlief HGFR
?é?resseqoby éfg%f%ﬁﬂ%ePeéﬂék H@E?i@ggi%%%E%BingﬁtnﬁﬁﬁugeQm%§ g$§95iqu in
solid phase and hybridoma-produced antibodies in 1liquid
phase. Binding 1is revealed using anti-mouse immuno-
globulin antibodies that are available commercially.
Alternatively, antibodies are screened for their ability
15 to displace recombinant HGF (in liquid 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 eXxpression vector is

20 injected directly into a laboratory animal to give rise
to an immune Tresponse against the gene product.
Antibodies directed against IPT-3 and 1IPT-4 are then

isolated and screened as described above.

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

25 IPT-4 inserted in an appropriate expression vector is
transferred into a mammalian cell 1line 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 as described above.



Exenpl ary functional assays that neasure the 10 biological activity of
conpounds that bind to extracellular IPT-3 and | PT-4 domai ns of HGFR

What ever strategy is enployed to generate anti-I1PT antibodies or

| PT-bi ndi ng conpounds, the final product (i.e. nonoclonal antibodies
directed against IPT-3 and 15 I PT-4 or natural or synthetic conmpounds that
bind to IPT- 3 and IPT-4) is then subjected to biological assays ained at
determ ni ng whet her these agents have the ability to interfere with HGFR
activity. These assays can be perfornmedkin vitro using cultured manmalian
cells or in 20 vivo using |aboratory animals. (A) Scatter assay. Epithelial
cells growng in conpact colonies in a Petri dish and expressing HGFR are

i nduced to "scatter' by stimulation with HG-. As a result of HGF

stinul ation, cellsDn fhelPerarydizh amfeae ndreibpgdsepargerer A dibyper sed.

Thi's assay caétal}ﬁia%rf@éﬁ@&é ne Elﬁeewﬁgn%&fr@%@;r alfdestxeRpPOURgS.
Anong the conpounds. tested, G-/ HGFR i nhi bj t or/ ant agoni st can _be

i dentified by-the t&658R 8I¥f ]%P%"Eht BEr PSP 3R FESP o™ H3EF
stimul ati on. BthdB)cyCeld m @mificaabassay hutahl,s expressigxand®eR h&wem t he
abllltyt%m atet wards nHGF radlent | n_other. 34 WOGg_ﬁ} eIIs are

attracted by mé)rmcicgmes towar& TR ng co%%né%ra?x%ressjfnq% i s abili ty
can be expl oigs@teared sereay fGﬂecH@Elnﬁhtbl IBF s3i nard BoyRient clrarferingssay.

Cell's are segglad din,d htﬁlcfderét C@”Q‘Hos%“%l‘é@és‘ Sth%l%mﬂl%Qi 2d rtptih% Sd%faond

chanber that Is separated f romt e first é a porous menbrane.
m grate throught thedtrehbsanatahBitybaghet i e§eé§ﬁéa6ﬁ§mb§rXRﬁéltd€dHGaqu nor e

concent r at ed. t hdAgetibddiatlcHataichiet-ibhisbpoesesscar ey i dentified as HG/ HGFR
i nhi bi tors/antagonists. 10 (C) Transwel 1T"' mgration assay or reconstituted
10 (E) Human memory B cells are isolated from the

peripheral Dblocod o©of a patient Tharboring a  tumor
expressing HGFR as disclosed by several studies including
Traggiali 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 inhibiting
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 several

strategies.

30 (A) Using ELISA assays similar to those described in

this disclosure, a skilled artisan in the field can



matri x invasion assay. This is a variation of the assay described in (B) in
whi ch the porous nenbrane is covered wth a |ayer of collagen, Matrigel TM
or other reconstituted organic matrices. Cells have to digest the 15
organic matrix in order to mgrate through it. This is a nobre rigorous
assay that neasures invasion rather than sinple mgration of cells. (D)
Col I agen i nvasi on assay or branching norphogenesis assay. In this assay,
manmal i an cells 20 expressing HGFR (preferably epithelial cells or
carcinoma cells) are seeded in a tridinmeysional |ayer of collagen and then
allowed to grow until they form spheroids of approximtely 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

met hyl cel | ul C¥&F 58 i STARBPT L IMTAHvel (1nPuddpgaPut negod)ymehsCetoca |

6(1), 61-73. Q’Iﬁ:ﬂlé:ﬁ.hﬁl’d)‘ldﬂ&cm'le ligkedded inatuielc@ddmgeind a)iefr,artth,‘ya are

stinulated with uﬁ%edrat 37C. Thlé rr—is%lts in aDrouctlng 30
p

of hoIIom1tu5ﬂTé§'fr8 FHe spherords eac%eg ul e |sraggp d 5 Severa
cells organ|Zédm1ndasphbuéaﬁKﬁﬁrlmnemastwmm @Dthrﬂféd3scﬂmhaﬂPEhéreIms a

side of the fﬁj‘ 3<'§f é@@ég&herle%ﬁﬂ%ﬁgﬂt I§@09”‘1n§' 49t Qat ﬁaec%% t he

medi um outs e assa oes on tu es tend br anch to forn1a
more conpl ex %ﬁc%WWQhﬁlﬂ%?dTﬁmssgks%yphésﬁl@Hﬁyln§ﬁééFﬁﬂcWﬂ6F HGﬁlﬁﬁﬁents

that inhibit dddstpr egesschaviem alfiqlmlgh Prahabi IFY @ nbePERSEHEr& erb

specific HGF/H R anta onlsté M tO%?ﬂIC assag HG- has t$e ahility to
i nduce Tat i off ARG EEPK dl%@%lo N 10e ¢8I BRPYRES ng“”ﬁ@FR The
nost responsuvﬁMEMdrakﬂyaamxﬂa&ﬂbyaptuﬁﬁﬁy 4ot hepdtecyt es, usual |l y nouse or

rat. To test HG--induced DNA replication, cells are deprived of serum
grow h 10 (B) Using a cell line expressing an engineered form

of the HGFR containing nothing but the IPT-3 and IPT-4
domains 1in the extracellular part gimilar to that
described in this disclosure (Metu;s-741), a skilled
artisan in the field can screen a compound library

15 (including but not 1limited to a synthetic chemical
library, a natural 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 1library and then
measuring HGF-induced HGFR phosphorylation as described
in the present study, or by other means that reveal HGFR
activation 1including a scatter assay, a reconstituted
matrix invasion assay, a branching morphogenesis 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 c¢DNA expression
library, a short hairpin RNA library, an antisense DNA

library, a random nucleotide library) for polynucleotides



factors and then stinulated with increasing concentrations of HG-. Shortly
after, radioactive thymdine is added and the cells are incubated at 37C 15
for approximtely one day. Follow ng extensive washing and fixation,
radi oactive thym dine incorporated into cell DNA is neasured by liquid
scintillation counting or other standard nmethods that allow radiation
quantification. 20 (F) Survival assay. HG- has the ability to protect

HGFR- expressi ng cell s agai nst apoptosis or programred cell death. This can
be exploited to neasure HGFR activity ima survival assay. Cells are
pre-incubated wth HG- and the test conpound (potential HG-R 25 inhibitor)

, and then subjected to an apoptotic stinulus such as a toxic drug, absence
of adherence, hypoxia, heat shock,_radiation, or DNA danage. After an
appropriate ®F meIhtRIACE AN deiplisenEgsutedekpcsi andytanefhods
iEngl Edibnlg_ TU;\ELd(-fPITmanJr d@@P{Ylﬂ:Utf}' g&gﬂ@ﬁ!ﬂu&é@nmas@c@ﬂvéﬂﬁﬂ .nl-diéﬂE Ni ck

n abel i ng nucl eosones, adder.,, caspase activity, vita e
stai ni ng or aﬂ@nvgﬁié¥§8ﬁﬂ’C%gggbfya§§fefﬁjnﬁbu & TG né§f3a5¥§§¥. I'n
this kind of &ssayjudimgy athevinuelebtadpotlemraaly HGF HGEER1ANhiddl tor ang
tested directiyed ne 2ot AT BhoT up3Rk BR! oePhRGerabl Yody v IDUSEROr a8 EALy There
are several nethods for btarning a tunor in a nouse. The nost utilized
strategy is tBEt el dICER x@feaad by dha ¢ameasspilant HEGRoRCE&VRELIPRsUal |y
of human origé med i @ednmand®iriee phent) (usual |y an i munodefi ci ent
nmouse). Cells can be inplanted subcutaneously (a quick and sinple nmethod to
obtain an 10 experinental tunor) or orthotopically, i.e. in the same organ
“nﬁfniirtyhfeai“g‘éé, Cgéx'ceé{@ﬁ?r%ee“fh%‘é 35891 (& dis s Preast carglogpg inyp the

10 biological activity of compounds that bind to

extracellular IPT-3 and IPT-4 domains of HGFR

Whatever strategy 1is employed to generate anti-IPT
antibodies or IPT-binding compounds, the final product
(i.e. monoclonal antibodies directed against IPT-3 and

15 IPT-4 or natural or synthetic compounds that bind to IPT-
3 and IPT-4) is then subjected to biological assays aimed
at determining whether these agents have the ability to
interfere with HGFR activity. These assays can be
performed in vitro using cultured mammalian cells or in

20 vivo using laboratory animals.

(A) Scatter assay. Epithelial cells growing 1in
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

response to HGF stimulation.

30 (B) Cell migration assay. Cells expressing HGFR have
the ability to migrate towards an HGF gradient. In other



carcinoma into the intestine nucosa, a hepatocarcinoma into the liver
parenchyma and so on). Whatever the nethod 15 enployed is, injection of

tunmor cells into a |aboratory aninmal gives rise to an experinental tunor.
This tunor- bearing animal can now be used to evaluate the anti-tunor
potential of test conpounds. Anti-HG/ HGFR anti bodies or conpounds can be
delivered to an animal carrying a tunor 20 lesion with dysregul ated HG-/ HGFR
signaling by the nost appropriate existing nmethod including intravenous
injection, intraperitoneal injection, os3wtic punp, oral adm nistration,

suppository, gene therapy protocol, local admnistration and so on. After
an appropriate treatnent 25 period, the aninal is euthanized and its tunor
and organs are explanted for analysis. Mouse met ast ogenesi s assa

Exper i ment al WQﬁ%%st%%%%Scéﬁeb@qqﬁﬁﬁﬁﬁ§|9Vacﬁﬁﬂ§%aﬁyss§§Wéﬁﬁé highedti on of
tunor cells. Jdhesagelt ioms appeslGFn trine sl tmgla(&ycamﬂ | B& i expandtsdbsequent |y

extravasate to ive rise % %r net ast as Thes sg, can be neasured
upon aut opsy Cb%es‘pevéf)ﬁl %f)r ng)sl or%(?l uﬁ?ngamc?P'61§cop(§/,a St ol0Giddl 37
anal ysi s, i mimio-shi steochendedl imethed§irshokbabbdy anmadiGig.isThrlestd
conpounds s af%ﬁg&& Sg&f’%é%l&@aﬁﬁélb%aeﬂ i @defa(rla)tegerﬁotnhetr}%oyflms@ ol . In

case the HG-/ tor 1s an antib a reconbi nant protein, a
peptide or a BrRATCUNRGTRFANR FRGL LaHiarertE (ihuameh thliforiasbaaneg 2% mal

Cﬁn 36 aChh®W§Qﬂh¥ @?@eeégbh@raﬂ%nmﬁﬁpﬁﬂﬁﬁb Hdﬁl3sfaﬁﬁk§t§Oﬂdbﬂﬂﬁi§£DCbng
the desire nucl eot i de, i .nt.o an opri ate delivery, vect that 10 can
be chosen arm%{f @? RityrSs, tgg“esnoﬁl?oﬁess\/e&rcﬁs lq'eéitrlg{heldal AFect or s,
naked DNA, orHGHwHGRR|ﬂnhumltdﬁmém@mhgoﬁhetyector preparation can be del i verd

sytemically or locally to the tunor depending on the
10 (C) ~ Transwell™ migration assay or reconstituted

matrix invasion assay. This is 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 order 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 tridimensional layer of ccllagen

and then allowed to grow until they form 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 disclosed in Michieli, P. et al.
(2004) Cancer Cell 6(1), 61-73. Once spheroids 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 1is
formed by several cells organized in a tubular structure

and polarized so that there is a side of the cell that



tunor site,

ef fects of

on the vector or on the tunor histotype. The 15 bi ol ogi cal
gene therapy are anal yzed as described for other conmpounds in

(G. 38 SEQUENCE LISTING <110> Metheresis Transl ational Research SA 5

c120> Hi gh

affinity binding site of HGFR and nethods for identification of

ant agoni sts thereof <130> BEP10941-CF 10 <160> 21 <170> Patentln version

3.3 <210>

1 15 <211> 7425 c212> DNA <213> artificial c220> 20 <223>

PRRLSI n. PPT. CW. eGPF. Wire (the eGFP codi ng sequence starts at nucl eoti de
4756 and finishes at nucl eotide 5475) <400> 1 25 caggtggcac ttttcgggga
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caacatttcc
cacccagaaa
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gccat aaccy
aaggagct aa
gaaccggagc
at ggcaacaa
caattaat ag

ccggct ggct
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gaacccctat ttgtttattt ttctaaatac 60 attcaaatat gtatccgctc
aaccctgata aatgcttcaa taatattgaa 120 aaaggaagag tatgagtatt
gtgtcgeccet tattccettt tttgcggcat 180 10 -1 tttgecttcc tgtttttgcet
cRAYYt HAA dgteaaatfad GotIRETH cS2A0  tAgtt Ry C LAty Gt
tQﬂﬁkﬁkﬁﬁaJQﬂQQQQt@@Qa@l§§éé9@ﬁatﬁgﬁle§5tghatk@gQﬁ%nQ%a%Qﬁﬁcgt
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ATl (e e Ch A CIE E6 - JgHd GRARY gt Csgde
C agyzesaidgica fiaxt tfmiggavtgeggmattgwagtrﬂﬂmnm&}tmgﬂgmas atageagt gct

t 5
chgﬁga&ﬂQ>§§§bg§ afgoggggg?%%%ﬁt g 45 taactcd%ggﬁgggg%gttgg

t rtagags teat accaaac gacgagcgt g 660 acaccacgat gcctgtagca
cgttgcgcaa actattaact ggcgaactac 720 ttactctagc ttcccggcaa
act ggat'dda WgcRprt s gt gcaghac 280 BHe SRthidtyck ciBgyeect t
gatNA atdc dgatarnalret @0agecgdido848n some cell expressing

HGFR. The most responsive cells are certainly primary

hepatocytes, usually mouse or rat. 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 cells are incubated at 37°C
for approximately one day. Following extensive washing
and fixation, radiocactive thymidine incorporated into
cell DNA is measured by liquid scintillation counting or
other standard methods that allow radiation

quantification.

(F) Survival assay. HGF has the ability to protect
HGFR-expressing cells against apoptosis or programmed
cell death. This can be exploited to measure HGFR
activity in a survival assay. Cells are pre-incubated
with HGF and the test compound (potential  HGFR
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
biotin-dUTP Nick End Labeling), nucleosomes, DNA ladder,
caspase activity, wvital dye staining or any variation

thereof.
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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
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
period, the animal is euthanized and its tumor and organs

are explanted for analysis.

(H)

metastases

Mouse metastogenesis
be

injection of tumor cells.

assay. Experimental

by
These get entrapped in the lung

can induced in a mouse systemic

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

by several approaches including microscopy, histological
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5

10
15

Zn

25
30

35
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55 tatagtgagt cgtattacgc gcgctcactg gccgtcgttt tacaacgtcg tgactgggaa 6640

aaccct ggcg
aat agcgaag
t ggcgcgacg
gt gaccgct a
ct cgccacgt
cgatttagtg
agt gggccat
aat agt ggac
gatttat aag
aaatttaacg

ttacccaact
aggcccgcac
cgccct gt ag
cacttgccag
t cgcecgget t
ctttacggca
cgccctgat a
tcttgttcca
ggattttgcc

taat cgcct t
cgat cgccct
Oggcgcatta
cgccct agceg
tccccgt caa
cct cgacccc
gacgtttttt
aact ggaaca
gatttcggcc

gcagcacat c
t cccaacagt
agcgcggegg
ccecgetccett
gct ct aaat ¢
aaaaaacttg
cgcccttiga
acact caacc
tattgtttaa

cccctttcge
t gcgcagcect
gt gt ggt ggt
tcgetttett
gggggct ccc

cagct ggcgt
gaat ggcgaa
t acgcgcagc
cccttccettt
tttagggttc

attagggt ga tggttcacgt

cgttggagtc
ct at ct cggt
aaaat gagct

cacgttcttt
ctattctttt
gatttaaaaa

6900 60
6960
7020
7080 65
7140 42
7200 5
7260
7320
7380 10

Coaatktdiag:Lanaat @tdcdqcghdd A€ A ctd §tC e bbby <2:b0> 2 <211> 2886

15 <212> DNA <213> artificial

Met _FLAGhi s

gaat at gaag
acat gagcat

R il NG EE e oo

120
180

caagacgaE c ggctcgggt gagg%
cacattttcc ttg

gtgccac

<220> 20 <223> Codin
*Cegetgtoct t

ggzgagggaggagaﬁgt

aactaca

acatac ¢t

ng,_sequence of Decoy

Jeacct§gec "at cct'égt gc tcctgtttac
cttggt gcag 60aRBsaggageadat gergggagbghkaastagaggeactastgeaaagtceg agat gaat gt

Sagatecaga,atgtcattct
tatgttttaa atgaggaaga

ccttcagaa 2¢@ﬂ3&wgt%g%ﬁgﬁ@?waﬁaaga%%gg“ge@ﬁgﬁg@ﬁgwﬁﬁaﬁacé@&g attgtttccc
at gt caggac 30Q.q.L9GA8ca06R. aagLERAIL3lca8Qa9Y. LHlbiggaaag,at aacat caa

catggctcta 360 35 gttgtcgaca cctactatga tgatcaactc attagct

t g gcagcgtcaa

cagagggacc 42@“?6@%3@@@%%@%93T%f??6%”?@%%é&?&ﬁ?tééFﬁﬁfﬁbcé“ acagt cgga
ggttcact gb5 46Qggqat:ad tGtE06a cacRGAL agaragageLcags wagigdacctgoact gt gt ggt
ttcatca acttctttgt
cga tatcagtgag
66@gu45mgaaa@gaaaguabggku@nawtg@%b*@ga@gwga@cag@ect agatt gat gt
720...tLcaga0alt. eltacgccal Laagtatgls cakacat ttg,aaagcaacaa

gagcgccctg
aggcaat acc
aaggct aa

tttacctga
ttttatttac

60

780

tecttteate tgtaaaggac ¢
CCC agat catéca ttgcat

o003 FHA0 T CLT R LATOT

ttcttgacgg tccaaaggga aactctagat gctcagactt ttcacacaag

aat aat cagg 84VIBErIex TRYHETIET A *FHARE CETHGecat b PeRatPceIx et ggdada t gecct ct gga

gt gt at t CtES QOthcagctg gcacgacagg tttcccgact

35

40

45

50

55

60

65

atgtgagtta
tgttgtgtgg
acgccaagcg
gtagtcttat
cttacaagga
tgccttatta
gcattgcaga
tagaccagat
aataaagctt
actagagatc
cagggacctg
agcgcgcacg
cggaggctag
atcgcgatgg
tatagtatgg
atcagaaggc
agaacttaga
gataaaagac

caccgcacag

ggagaagtga

gctcactcat
aattgtgagc
cgcaattaac
gcaatactct
gagaaaaagc
ggaaggcaac
gatattgtat
ctgagcctgg
gccttgagtg
cctcagacce
aaagcgaaag
gcaagaggcg
aaggagagag
gaaaaaattc
gcaagcaggg
tgtagacaaa
tcattatata
accaaggaag
caagcggccg

attatataaa

taggcacccc
ggataacaat
cctcactaaa
tgtagtcttg
accgtgcatg
agacgggtct
ttaagtgcct
gagctctetg
cttcaagtag
ttttagtcag
ggaaaccaga
aggggcggcg
atgggtgcga
ggttaaggcc
agctagaacg
tactgggaca
atacagtagc
ctttagacaa
ctgatcttca

tataaagtag

aggctttaca
ttcacacagg
gggaacaaaa
caacatggta
ccgattggtg
gacatggatt
agctcgatac
gctaactagg
tgtgtgcccg
tgtggaaaat
gctctcetega
actggtgagt
gagcgtcagt
agggggaaag
attcgcagtt
gctacaacca
aaccctctat
gatagaggaa
gacctggagg

taaaaattga

ggaaagcggg cagtgagcgc
ctttatgctt
aaacagctat
gctggagcetg
acgatgagtt
gaagtaaggt
ggacgaacca
aataaacggg
gaacccactg
tctgttgtgt
ctctagcagt
cgcaggactc
acgccaaaaa
attaagcggg
aaaaaatata
aatcctggec
tceccttcaga
tgtgtgcatc
gagcaaaaca
aggagatatg

accattagga

aacgcaatta
ccggctcgta
gaccatgatt
caagcttaat
agcaacatgc
ggtacgatcg
ctgaattgcc
tctectctggt
cttaagccte
gactctggta
ggcgcccgaa
ggcttgctga
ttttgactag
ggagaattag
aattaaaaca
tgttagaaac
caggatcaga
aaaggataga
aaagtaagac
agggacaatt

gtagcaccca

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



acagaaaaga
t at gt cagca
attcttttcg
gccatgtgtg
aacaat gt ga
acacttctga
accacagctt
tctatatcca
cgcttcatgc
ctggactccc
t acacact gg
agacatttcc
t gccacgaca
tgtctgcctg
ct gaccat at
actagagttc
acattgaa %
t caaat ggc

agtatttcgc
t acct aaaca
agt gt gt caks
gctgtt aaat
gatcccattg
acaggt gt t

gaagcagg

tgtaccactc
ttcatgttag
tttaagcctys
aagggaaat g
agct gt gaga
ctgaaattga
ggaaaagt at
gat gacaaga

35
40
45
50
55

60
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gaaaaaagag

agcct gggge
gggt gt tcge
cattccctat
gat gt ctcca
gaaattcatc
t gcagcgcect
ccttcattaa
aggt t gt ggt
atccagtgtc
ttatcactgg

at ccacaaag
ccagctt gct
acaaagcaag
caaatatgtc
gcatttttac
aggct gt gaa
tgacttattc
aggagacct c
ttctcgatca
t ccagaagt g
gaagaagat c

aaggaagt gt
agacaaat ag
ccagattctg
aacgacttct
ggacccaat c
gcgegecegt g
at gggt caat
accat ages a
ggaccat caa
att gt ggagc
acgaagat cc

ttaat at act
gagccagcct
ccgaaccaat
t caacaagat
at gagcactg
at gaat at cg
t cagcgaagt
at ctt gggac
cccct cat gt
at acatt aaa
cat t gaat gg

t caggct gcg
gaat gat gac
ggat cgat ct
cgt caacaaa
ctttaatagg
aacagagttt
cctcttaaca
at cagagggt
gaattttctc
ccaaaat ggc

ctt gggct gc

agtecigoagotcant gocteay edegoenc agaeith tsgistcastgt goeggcet gg
agt.gt gt acg. At £e9aa9aa,. 1 9664,03964..09a5at 4aac,t caggagat c
caatctacaa ggttticcca aatagtgcac cccttgaagg agggacaagg
gtgeei-gygaEta tytrastretoe Jayerrarz gt daatLeygerst t t‘ddagaaa
t ceibgdaaa.d-grangetge acstigactl:d3agi.0gagag.cacgat gaat
gcacaq tgg tcctgccatg aataagcatt tcaatatgtc cataattatt

aéﬁﬁ@%éﬁh@“ﬁ&ﬁ%tHﬁﬁdfw%éﬁ?féfbéﬁgﬁﬁﬁfd&%@%@xtgf%&taaca
Coaaaiagqggtiteetabtggtitsggitggeac itisttiagt taatkdttrcaacdoggaaat
gtggagaattc tagacacatt tcaattggt agaaacatg tactttaaaa
aé%%?a tcﬁ'%g%at FtaFBag%E%%%gc%’%bagca t?g aag{%agttt
t gasEERitgECEitay et oAt t gRGRETE a2 gedt Chidedepdt t Ategt gaa
t cL.atgaaal. JealLeaassaaatstdl ta Llagt.gatgg. gaggacaat a
ggaaaaacct gaattcagtt agtgtcccga gaatggtcat aaat gt gcat
ggaastftratragi-ggeat gt-o¢c AW WeC S e gareeayatgattdat ct gt
Ct&&@&tagC@ec@Ga%g& Lgaat L LgeaadLt bbbl gaaaatCaaagcct tt
atgggatcct ttccaaatac tttgatctca tttatgtaca taatcctgtg

ttééé%éﬁtﬁ”%&%6%?@5?%”?éﬁﬁﬁﬁﬁééﬁﬁﬁ?ﬁﬁéﬁﬁ¥ﬁ?macfﬁ&aaatt
aha&hgaaﬁﬁm@gaag@agb&aaaag@@gaagﬁ&gubaaaag@ntggaaataag

atatacactt acatlcl gca? cegLtrtat gcacqaglece caaf.gacctg
acagcgagct aaatatagag tggaagcaay caatttcttc aaccgtcctt

t agtteazcagrt Y ageataat traragt teagetetagmetasccadiggacgac
gcgaklacaa -agacgal-oat, 0al.aaest 9t a98atcacta.ccalgat cac

cccecgccca ttgacgtcaa taatgacgta tgttcccata gtaacgeccaa tagggacttt 4260

ccattgacgt caatgggtgg agtatttacg gtaaactgcec cacttggcag tacatcaagt 4320

gtatcatatg ccaagtacgc cccctattga cgtcaatgac ggtaaatggc ccgectggca 4380

ttatgcccag tacatgacct tatgggactt tcctacttgg cagtacatct acgtattagt 4440

catcgctatt accatggtga tgcggttttg gcagtacatc aatgggegtg gatageggtt 4500

tgactcacgg ggatttccaa gtctccacce cattgacgte aatgggagtt tgttttggea 4560

ccaaaatcaa cgggactttc caaaatgtcg taacaactcc gccecccattga cgcaaatggg 4620

cggtaggegt gtacggtggg aggtctatat aagcagagct cgtttagtga accgtcagat 4680

cgcctggaga cgccatccac gectgttttga cctccataga agacaccgac tctagaggat 4740

ccaccggteg ccaccatggt gagcaagggc gaggagcetgt tcaccggggt ggtgceccatc 4800

ctggtcgage tggacggcga cgtaaacggc cacaagttca gecgtgtecgg cgagggcegag 4860

ggcgatgcca cctacggcaa gctgaccctg aagttcatct gecaccaccgg caagctgcecc 4920

gtgcccetgge ccaccectegt gaccaccctg acctacggeg tgcagtgctt cagcecegctac 4980

cccgaccaca tgaagcagca cgacttcttc aagtccgecca tgcecgaagg ctacgtcecag 5040

gagcgcacca tcttcttcaa ggacgacggce aactacaaga ccegegecga ggtgaagttce 5100

gagggcgaca ccctggtgaa ccgcatcgag ctgaagggcea tcgacttcaa ggaggacggce 5160

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
16B0
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880

55

60

65
43
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cattga 2886 55 210> 3

<223> Codi ng sequence

t gcacct ggc
agaggcact a
cgcggaaaca
t aact acatt
gcctgtgetg
at caggaggt
t gat caact ¢
ccacaat cat
agagcccagc
t gt aaaggac
agat cat cca

at cct cgt gc
gcaaagt ccg
cccat ccaga
tatgttttaa
gaacacccag
gttt ggaaag
attagctgtg
act gct gaca

<211> 1590
of Sema_FLAGhi s

tcctgtttac
agat gaat gt
atgtcattct
at gaggaaga
attgtttccc
at aacat caa
gcagcgt caa
t acagt cgga

cttggtgcag
gaat at gaag
acat gagcat
ccttcagaag
at gt caggac
catggcteia
cagagggacc
ggttcactgc

<212> DNA <213> artificial

60 <220>

<400> 3 65 at gaaggccc ccgctgtgct

60 44 aggagcaatg gggagtgtaa
120 5 tatcagcttc ccaacttcac
180 cacattttcc ttggtgccac
240 gttgctgagt acaagactgg
300 10 tgcagcagca aagccaattt
360 gttgtcgaca cctactatga
420 15 tgccagcgac atgtctttcc
480 atattttccc cacagataga

cagt{tLed gheatliol 9l-g0ta0206066L1.0..940 . Jgagesaaagotcctttcatc
acttcttt%t aggcaatacc 600 20 ataaattctt cttatttccc

cggttcatca

{ t GERP PG PR CRGHG

Fraagir fadG° 680 gaxtt§Haag ®at ggt t t t at

gttttt gac ganeaghectcsagati gatgbcat htacctgagsddy R5qtdkgagagatt cttaccccat

taagtatgtc
aact ct agat
attgcattcg)
at ccacaaa

catgecttt
gct cagact

aqae}:gtc aacaa

ttttatttac

780 ttcttgacgg tccaaaggga

t
‘It cacdcaag dat dat cagg 840° TiCigtt cca t aaact ct gg

t acataggeratestgect efaggastgtrgioeistgtogatObr30saagaaasga gaaaaaagag
aaggaadtolsiLaal alagt..t Gagacl06g..980.. Lakgteagea,agcect gggge
ccagcttgct agacaaatag gagccagcct gaatgatgac 1020 35 attcttttcg gggtgttcgce
acaaagcaag cc¥yaf¥td grccgaaccautocygat cger Ct91080 GeeEdt gt gff°cat t ccct at
caaat at gt 5 aaggaedbCleclicaac angat e JtLaacaaa k4l capsaat gkga gatgtctcca

gcatttttac gggcgcaatctq}gggcact ctttaataq? 1200 40 acacttctga gaaattcatc
aggct gt gaa gcgé t6§i§3éfgéafﬁ?%gméégﬁaﬁﬁ?t *9{P80 qe¢aeHycft’’t gcagegegt

tgacttatt%)atg@gt@aahgh@agcgaagtwc@&@k@ﬁ@@&x&%&@<x45@t&iaba®cca ccttcattaa

aggagaCCt acé:tgttcg'g%(g:at cattg:tg tctt: gcg:gg(c:cc@tagtagg:aa'%gg:ggag'c§c8aq cgccgcectgce 5820
cttgcccgect gctggacagg ggctcggctg ttgggcactg acaattccgt ggtgttgtcg 5880

25 gggaagctga cgtcectttcc atggctgctc gecctgtgttg ccacctggat tctgcgcggg 5940
acgtecttct gctacgtccc ttcggccctc aatccagcgg accttccttc ccgcggcctg 6000

30 ctgeccggectc tgcggcctct tccgcgtctt cgecttcgcecc ctcagacgag tceggatctcece 6060
ctttgggccg cctecccgee tggaattcga gctcggtacc tttaagacca atgacttaca 6120
aggcagctgt agatcttagc cactttttaa aagaaaaggyg gggactggaa gggctaattc 6180

35 actcccaacg aagacaagat ctgctttttg cttgtactgg gtctctctgg ttagaccaga 6240
tctgagcctg ggagctctct ggctaactag ggaacccact gcttaagcct caataaagcet 6300

40 tgcettgagt gcttcaagta gtgtgtgccce gtctgttgtg tgactctggt aactagagat 6360
ccctcagacc cttttagtca gtgtggaaaa tcectctagcag tagtagttca tgtcatctta 6420
ttattcagta tttataactt gcaaagaaat gaatatcaga gagtgagagg aacttgttta 6480

45 ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca aataaagcat 6540
ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct tatcatgtct 6600

50 ggctctagct atcccgccce taactcecgec cagttccgce cattctecge ceccatggctg 6660
actaattttt tttatttatg cagaggccga ggccgcecctcg gectctgage tattccagaa 6720
gtagtgagga ggcttttttg gaggcctagg cttttgcgtc gagacgtacc caattcgccc 6780

55 tatagtgagt cgtattacgc gcgctcactg gcegtcgttt tacaacgtcg tgactgggaa 6840
aaccctggcg ttacccaact taatcgcctt gcagcacatc cccctttcge cagctggcgt 6900

60 aatagcgaag aggcccgcac cgatcgccct tcccaacagt tgcgcagcct gaatggcgaa 6960
tggcgcgacg cgcectgtag cggcgcatta agcgcggcgg gtgtggtggt tacgcgcagce 7020
gtgacecgcta cacttgccag cgececctagcg ccecgetectt tcgetttett cccttecttt 7080

65 ctcgccacgt tcgececggcett tceccegtcaa getctaaatc gggggctcce tttagggttce 7140



cgcttcatgc aggttgtggt ttctcgatca ggaccatcaa cccctcatgt gaattttctc 1440
ctggactccc atccagtgtc tccagaagtg attgtggagc atacattaaa ccaaaatggc 1500 50
gctagctctg actacaagga cgacgat gac aagagcgatt acaaagacga tgatgataag 1560
ctgcagcatc accaccatca tcaccattag 1590 55 <210> 4 <211, 1779 <212> DNA
<213> artificial 60 <220> <223> Codi ng sequence of Sema-PSI_FLAChls <400>
4 65 atgaaggccc ccgetgtget tgcacctgge atcctcgtge tcctgtttac cttggtgcag 60 45
aggagcaat g gggagt gt aa agaggcacta gcaaagtccg agat gaat gt gaat at gaag 120
tatcagcttc ccaacttcac cgcggaaaca cccatccaga atgtcattct acatgagcat 180 5
cacattttcc ttggtgccac taactacatt tatgttttaa atgaggaaga ccttcagaag 240
gttgctgagt acaagactgg gcctgtgctg gaacacccag attgtttccc atgtcaggac 300 10
t gcagcagca aagccaattt atcaggaggt gtttggaaag at aacatcaa catggctcta 360

gt t gt cgaca cceactatgettagEte sacteccakiagettgtrgragomgogitcaastcagagggacc 420
tgccagcgac atltLidlcsceacaglcat..aciostgaca tagaateoga..g9gticactgec 480 15
atattctcco cacagat aga agagcccagc cagtgtcctg actgtgtggt gagcgccctg 540
ggagccaaag t cCtPteHt Triggt-dadyyiie -t gyrteut catdcir ctit gt ttfagdtaat acc 600 20
ataaattctt chﬁa&hﬁ&p@@ag@&@a&aﬁ@mt&g@@&&@g&w&a&ﬁag&gagﬁaaggataaag 660
gaaacgaaag, atgqt it at E&gtt ¢g.gacca tcct acattgatgt tttacctgag 720
ttcagagatt cttaccccat ta gt c cat gttty “haagcaacaa tt{tatttac 780 25
ttcttgacgg tccaaaggga aactctagat gctcagactt ttcacacaag aat aat cagg 840
ttctgttcca taﬁ%@tgggg attgcattcc tacatggaaa tgcctctgga gtgtattctc 900 30
acagaaaagkb gaaanaagag atccacaaag aaggaagtgt ttaatatact tcaggctgcg 960

t at gt cagca ageéerggygéictéagett gct agacaaat ag gagccagcct gaat gatgac 1020
attcttttcg gggtgttcgc acaaagcaag ccagattctg ccgaaccaat ggatcgatct 1080 35
gccat gt gt g, cattreccetats cagatcatfgiecovamegagtitct t caacaagat cgtcaacaaa 1140
aacaatgtd%)gagggcgcca gcatttttac ggacccaatc atgagcactg ctttaatagg 1200 40
acacttct ga gaaabkicat esagget gd-gasgcgegecglercat gaat atGggaacagagttt 1260
accacagct;stgcqgggggﬁ@wsgcttattc atggg}caat tcsﬁggaqgt cctcttaaca 1320

agaggcacta g tcecg agatgaat

tatcagcttc ccaacttcac cgcggaaaca cccatccaga atgtcattct acatgagcat 180
cacattttcc ttggtgccac taactacatt tatgttttaa atgaggaaga ccttcagaag 240
30 gttgctgagt acaagactgg gectgtgcetg gaacacccag attgtttcece atgtcaggac 300
tgcagcagca aagccaattt atcaggaggt gtttggaaag ataacatcaa catggctcta 360
35 gttgtcgaca cctactatga tgatcaactc attagetgtg gcagegtcaa cagagggacce 420
tgccagcgac atgtctttcece ccacaatcat actgctgaca tacagtcgga ggttcactgce 480
atattctcce cacagataga agagcccagc cagtgtcecctg actgtgtggt gagecgcectg 540
40 ggagccaaag tcctttcecatce tgtaaaggac cggttcatca acttctttgt aggcaatacc 600
ataaattctt cttatttccc agatcatcca ttgcattcga tatcagtgag aaggctaaag 660
45 gaaacgaaag atggttttat gtttttgacg gaccagtect acattgatgt tttacctgag 720
ttcagagatt cttaccccat taagtatgtc catgectttg aaagcaacaa ttttatttac 780
ttcttgacgg tccaaaggga aactctagat gctcagactt ttcacacaag aataatcagg 840
50 ttctgttcca taaactctgg attgcattcc tacatggaaa tgcctctgga gtgtattctce 900
acagaaaaga dJaaaaaagag atccacaaag aaggaagtgt ttaatatact tcaggctgceg 960
55 tatgtcagca agcctggggce ccagcecttgcet agacaaatag gagccagcecct gaatgatgac 1020
attcttttcg gggtgttcge acaaagcaag ccagattctg ccgaaccaat ggatcgatct 1080
gccatgtgtg cattcecectat caaatatgtce aacgacttcet tcaacaagat cgtcaacaaa 1140
60 aacaatgtga gatgtctcca gcatttttac ggacccaatc atgagcactg ctttaatagg 1200

acacttctga gaaattcatc aggctgtgaa gcgcegecegtg atgaatatcg aacagagttt 1260

accacagctt tgcagegegt tgacttattc atgggtcaat tcagcgaagt cctcttaaca 1320

65



tctatatcca
cgcttcatgce
ct ggact ccc
t acacact gg
agacatttcc
t gccacgaca
t gt ct gggag
gat gat aagc
<212> DNA

ccttcattaa
aggt t gt ggt
atccagtgtc
ttat cact gg
agt cct gcag
aat gt gt gcg
ctagctctga

aggagacct c
ttctcgatca
t ccagaagt g
gaagaagat c
t caat gcctc
at cggaggaa
ct acaaggac

accat agct a
ggaccat caa
att gt ggagc
acgaagat cc
tctgccccac
t gcct gageg
gacgat gaca

at ctt gggac
cccct cat gt
at acatt aaa
cat t gaat gg
cctttgttca
ggacat ggac
agagcgatta

at cagagggt
gaattttctc
ccaaaat ggc

ctt gggct gc
gtgtggctgg
t caacagat c
caaagacgat

1380 45

1440
1500
1560
1620
1680
1740

50

55

t gcagcat ca
<213> artificial

ccaccatcat caccattga 1779 60 <210, 5 <211> 1458
65 <220> 46 <223> Codi ng sequence of PSI-I1PT

FLAGhi s <400> 5 5 atgaaggccc ccgctgtgcect tgcacctggc atcctcgtge tcctgtttac

ctt ggt gcag
cccat t gaat
accctttgtt
cgggacat gg
acccct t aaa
taataaattt
tttaagtg

tttcaat at

ct at gggaat
tttacttact
t ggaaaaacy
ccaaaccat t
aagcatcttc
t at t agt ggt
gagaat ggt 4’
ctctaattca
cccect gaaa
catttat gtss

30

35

40

45

50

55

60

65

60 ...a00a0caald. g9 acacact..agll alcagl.c 300aagaagast cacgaagat
120 ggcttgggct gcagacattt ccagtcctgc agtcaatgcc tctctgeccce

1891 T Eagp gPgefctcefgt gt ermegare agatgtegtogregatcglfdyg aat gcct gag
24Q%pae&£aaﬁaga:t&&g&ﬁ&g&gm&geaakﬁiaec&agg&#ttﬁﬁocaaatagtgc
agggacaa gaccat at actttggat ttcggaggaa
36@“63% %d%%%“h% %1%‘ gietetect %3% gc%ggcaccttgac
42@amag@a@¢abgaaaﬁa@attgaaxabg@a@agtﬁggg@ﬁeEQCQQOtgaataagca

48 Oaa%Qng %&%%}&%%k&ﬁgég@&  §G.36909aca acacaghpca gtacattctce
540 Cct gt aataa caagtatttc gccgaaatac ggtcctatgg ctggtggcac

600t @5at tapmetcery et at taeTtaaac corytigg astsateeagiicaca ttt caatt gg

660,..L.0ia8tdt A% araglal olLaracaglalt clibgaat gtd, at accccage
720 tcaactgagt ttgctgttaa attgaaaatt gacttagcca accgagagac
980" 3T Ht T GaeEHt P HATat CTEHFEt gt EtHArg4a9attCat Cha ccaaatcttt
84meg@ga@gaaaa;taaﬁaggbgﬁxﬁggaaaaaaecﬁﬁgaaktcagottagtgtccc
900 35 ataaatgtgc atgaa ca g%ggﬁggktémggagtgggat gt caacat cg
960°°Gagat aatct gftgtaccac toctteccty caacagctga at ct gcaact
1032€)attta®caaaag@est tctctdctiaasabgbqwag atggget cactdabgcaa@t
10t§9ctaaaca

agtgtgtcaa

actttgatct

gtgggaattc tagacacatt tcaattggtg gaaaaacatg tactttaaaa 2100

acagtattct tgaatgttat accccagccc aaaccattte aactgagttt 2160

gctgttaaat tgaaaattga cttagccaac cgagagacaa gcatcttcag ttaccgtgaa 2220

gatcccattg tctatgaaat tcatccaacc aaatctttta ttagtggtgg gagcacaata 2280

acaggtgttg ggaaaaacct gaattcagtt agtgtcccga gaatggtcat aaatgtgcat 2340

gaagcaggaa ggaactttac agtggcatgt caacatcgct ctaattcaga gataatctgt 2400

tgtaccactce cttccecctgca acagctgaat ctgcaactec ccctgaaaac caaagcecttt 2460

ttcatgttag atgggatcct ttccaaatac tttgatctca tttatgtaca taatcctgtg 2520

tttaagcctt ttgaaaagcc agtgatgatc tcaatgggca atgaaaatgt actggaaatt 2580

aagggaaatg atattgaccce tgaagcagtt aaaggtgaag tgttaaaagt tggaaataag 2640

agctgtgaga atatacactt acattctgaa gcegttttat gcacggtcce caatgacctg 2700

ctgaaattga acagcgagct aaatatagag tggaagcaag caatttcttc aaccgtcctt 2760

ggaaaagtaa tagttcaacc agatcagaat ttcacagcta gctctgacta caaggacgac 2820

gatgacaaga gcgattacaa agacgatgat gataagctgc agcatcacca ccatcatcac 2880

cattga 2886

<210> 3

<211> 15930

<212> DNA

<213> artificial

<220>
<223> Coding sequence of Sema_FLAGhis
<400> 3

atgaaggccce ccgetgtget tgcacctggce atcctcgtgce tcctgtttac cttggtgcag 60



40 cataatcctg tgtttaagcc ttttgaaaag ccagtgatga tctcaatggg caat gaaaat 1140

gt act ggaaa
gt t ggaaat a
cccaat gacc
t caaccgt cc
t acaaggacg
caccatcatc

60 <220> <223> Codi ng sequence of

ccgct gt gct
gg9gagggggg

aaggagggac
ttgatttaaa

agagcacgat
t gt ccat aats
at cct gt aat
ctttaactgg
catqtacttt
tttcaact gd
tcagttaccg
gt gggagcac
t cat aaat gts
cagagat aat
aaaccaaagc
tacat aat cc
atgtactg

aagt t ggaaa
t caccaat ga

25
30
35
40
45
50
55
60

65

1200 45
1260
1320
1380 50

tt aagggaaa tgatattgac cctgaagcag ttaaaggtga
agagct gt ga gaatatacac ttacattctg aagccgtttt atgcacggtc
tgctgaaatt gaacagcgag ctaaat atag agtggaagca agcaatttct
tt ggaaaagt aatagttcaa ccagatcaga atttcacagc tagctctgac
acgat gacaa gagcgattac aaagacgatg atgataagct gcagcatcac 1440
accattag 1458 55 <210> 6 <211> 1290 <212, DNA <213> artificial
| PT_FLAChi s <400> 6 65 at gaaggccc
tgcacctggc atcctcgtgc tcctgtttac cttggtgcag 60 47 agga9caatg
cggtggat cc cctgcaatct acaaggtttt cccaaatagt 120 gcaccccttg
aaggctgacc atatgtggct gggactttgg atttcggagg 180 5 aat aat aaat
gaazactagagtdet et grygaaatogagagtobge aechtogpa240i20 act t t aagt g

933t agatt 4.A8aL9CAGAL. S LOOL.CEL 96, Gal0aat.830,.300,,, 10 catttcaata
tatttcaaat ggccacggga caacacaata cagtacattc 360 tcctatqtqg
aacaagtat ttotteyet ragatetacygitece atsegor gattergesd2¢¢® act ttactt a
aaatl-acsit 2.2a080LQ008atlclagacastalt t.eaalt.c480,0, 15 ggt ggaaaaa
aaaaagtgtqg tcaaacagta ttcttgaatg ttatacccca 540 gcccaaacca

gt ETGTEGL 19Gatat T YAt FgaLrragrcade coEgag600°° 20 acaagceat ct

t gaagabececatdgl elabgraaaticeal Gesanee aaatehcc660i0tttattagt g

agt gt t aaaa

aat aacaggt gtt jaaaa acctgaattc agttagtotc 720 ccgagaat gg
géﬁ?ﬁ%ﬁ%béggaﬁgggaécf ffé’%‘1g§é:§%ﬁ?€'ﬁc§F”78§8§5 cqctctaat t

CtyttrgrtacacaetagT bdrgeerot goaacagetragadt chgeaars84(4o ct cccect ga

CthLg%Za(‘;%t tgcgtgcqggtﬁgagggaz gé\gggcgt(égqatgtrtt%gtargécgaqgccgoosoo 30 Ct Cat t t at g
tgqtgtttaag ccttttgaaa agccagtgat qatctcaatg 960 ggcaat gaaa

aat teasgoH  HaHR Rt PFoac et HRa g e 2aWEJE91020° gaagt gtt aa

t apLRg6i Ol gagaatat Ag..acilacat e tgargeadlt.g108Q, 35 ttatgcacgg
cctgctgaaa ttgaacagcqg agct aaat at agag&ggaag 1147(30

ttcagagatt cttaccccat taagtatgtc catgcctttg aaagcaacaa att

ttcttgacgg tccaaaggga aactctagat gctcagactt ttcacacaag aataatcagg 840

ttctgttcca taaactctgg attgcattcc tacatggaaa tgcctctgga gtgtattctce 900

acagaaaaga gaaaaaagag atccacaaag aaggaagtgt ttaatatact tcaggctgcg 960

tatgtcagca agcctggggc ccagcttgcect agacaaatag gagccagcect gaatgatgac 1020

attcttttcg gggtgttcgec acaaagcaag ccagattctg ccgaaccaat ggatcgatct 1080

gccatgtgtg cattccctat caaatatgtc aacgacttct tcaacaagat cgtcaacaaa 1140

aacaatgtga gatgtctcca gcatttttac ggacccaatc atgagcactg ctttaatagg 1200

acacttctga gaaattcatc aggctgtgaa gcgegecgtg atgaatatcg aacagagttt 1260

accacagctt tgcagcgcgt tgacttattc atgggtcaat tcagcgaagt cctcttaaca 1320

tctatatcca ccttcattaa aggagacctc accatagcta atcttgggac atcagagggt 1380

cgcttcatge aggttgtggt ttctcgatca ggaccatcaa cccctcatgt gaattttetce 1440

ctggactccc atccagtgtc tccagaagtg attgtggagc atacattaaa ccaaaatggc 1500

gctagctctg actacaagga cgacgatgac aagagcgatt acaaagacga tgatgataag 1560

ctgcagcatc accaccatca tcaccattag 1590

<210> 4

<211> 1779

<212> DNA

<213> artificial

<220>
<223> Coding sequence of Sema-PSI_FLAGhis
<400> 4

atgaaggccc ccgctgtget tgcacctggc atcctcgtge tcecctgtttac cttggtgecag 60



caagtaattt cttcaaccgt ccttggaaaa gtaatagttc aaccagatca gaatttcaca 1200 40

gctagctctg act acaagga cgacgat gac aagagcgatt acaaagacqa tgatgataag 1260

ctgcagcatc accaccatca tcaccattga 1290 <210> 7 45 <211> 1006 <212> DNA
<213> artificial <220> 50 <223> Codi ng sequence of |PTdeltal FLAChis
7 at gaaggccc ccgctgtgcet tgcacctggc atcctcgtge tcctgtttac cttgqtgqcag 60 55

aggagcaat g gggagggggg cggt ggatct cctgtaataa caagtatttc gccgaaatac
ggtcctat gg ctggtggcac tttacttact ttaactggaa attacctaaa cagtgggaat
tct agacaca tttcaattgg tggaaaaaca tgtactttga aaagtgtgtc aaacagtatt
cttgaatgtt ataccccagc ccaaaccatt tcaactgagt ttgctgttaa attgaaaatt
gacttagcca accgagagac aagcatcttc agttaccgtg aagatcccat tgtctatgaa
attcatccaa ccagatstd boolRlhagl-00t -0g0agLasas.haskagohah.d gggaaaaac
ctgaattcag ttagtgtccc gagaatggtc ataaatgtgc atgaagcagg aaggaacttt
acagt ggcat gt CARBETH et CTaal era " gapat adt Ao git gt atéaEct cectfcect g
caacagct g& at etgeaact tg6GeGE  fana-aceanane Gt gabdabdaCat @idaagai«gggat ¢
ctttccaaat actitgatct catttalgla cataatcctg tt{%tcé‘ct aagec Lt gaaaag
ccagtgat ga tctchat gy caatyaaaat gractggaaa ttaagggaaa tgatattgac
cct gaagcag, t t @aaggtyasemgtyt baagasegtet gemsatasagagchgbgatgaatat acac
ttacattcty aagegal.tl Ecté&&%%%géagctg%9&9&&%09%925?9&%93%5}3%9aa&@QCgag
ct aaat at ag agt ggaagca agcaatttct tcaaccgtcc ttggaaaagt aatagttcaa
ccagat caga at tFreagagestagct et acaageracgeracgat acxasgagtijat t ac

120
180
240
300
360
420
480
540
600
660
720
760
640
900
960

<400>

60

65
48
5

10

1)

20

aaagacgat @5 at gat-aagltageags alLac.cachal-tatLeoncat J.83..1008 ,5210> 8 <21"1>

753 25 <212> DNA <213> artificial <220> 30 c¢223> Codi ng_sequence of

1PTde| tal 2 F{gﬂ\%ﬁiagg tcctttcatc tgtaaaggac cggttcatca acttctttgt aggcaatacc

20 ataaattctt cttatttccc agatcatcca ttgcattcga tatcagtgag aaggctaaag 660
gaaacgaaag atggttttat gtttttgacg gaccagtcct acattgatgt tttacctgag 720
ttcagagatt cttaccccat taagtatgtc catgcctttg aaagcaacaa ttttatttac 780

25 ttcttgacgg tccaaaggga aactctagat gctcagactt ttcacacaag aataatcagg 840
ttctgttcca taaactctgg attgcattcc tacatggaaa tgcctctgga gtgtattctce 900

30 acagaaaaga gaaaaaagag atccacaaag aaggaagtgt ttaatatact tcaggctgcg 960
tatgtcagca agcctggggc ccagcttgcect agacaaatag gagccagcct gaatgatgac 1020
attcttttcg gggtgttcgc acaaagcaag ccagattctg ccgaaccaat ggatcgatct 1080

35 gccatgtgtg cattccctat caaatatgtc aacgacttct tcaacaagat cgtcaacaaa 1140
aacaatgtga gatgtctcca gcatttttac ggacccaatc atgagcactg ctttaatagg 1200

40 acacttctga gaaattcatc aggctgtgaa gcgcgccgtg atgaatatcg aacagagttt 1260
accacagctt tgcagcgcgt tgacttattc atgggtcaat tcagcgaagt cctcttaaca 1320
tctatatcca ccttcattaa aggagacctc accatagcta atcttgggac atcagagggt 1380

45 cgcttcatgc aggttgtggt ttctcgatca ggaccatcaa cccctcatgt gaattttctce 1440
ctggactccc atccagtgtc tccagaagtg attgtggagc atacattaaa ccaaaatggce 1500

50 tacacactgg ttatcactgg gaagaagatc acgaagatcc cattgaatgg cttgggctgce 1560
agacatttcc agtcctgcag tcaatgcctc tctgccccac cctttgttca gtgtggctgg 1620
tgccacgaca aatgtgtgcg atcggaggaa tgcctgagcg ggacatggac tcaacagatc 1680

55 tgtctgggag ctagctctga ctacaaggac gacgatgaca agagcgatta caaagacgat 1740

gatgataagc tgcagcatca ccaccatcat caccattga 1779

60  <210> s
<211> 1458
<212> DNA
<213> artificial

65 <220>



<400> 8 at gaaggccc ccgctgtgct tgcacctggc atcctcgtgc tcctgtttac cttggtgcag 60

35 aggagcaat g gggagggggg cggtggatct cccattgtct atgaaattca tccaaccaaa 120

tcttttatta
gt cccgagaa
catcgctcta
caact ccccc
gatctcattt
at gggcaat g
ggt gaagt gt
gttttatgca
aagcaagcaa
acagct agct
aagct gca9c

c213> arti¥icial

cacaat aaca
t gt gcat gaa
aatctgttgt
agcctttttc
tcctgtgttt
ggaaat t aag

ggt gt t ggga
gcaggaagga
accactcctt
atgttagatg
aagccttttg
ggaaat gat a
t aaaagtt gg aaat aagagc t gt gagaata
cggt ccccaa tgacctgctg aaattgaaca
ttLelt canty Gglastd:0ga paagiaat ag
ctgattacaa ggacgacgat gacaagagcg

t
alfghsAceaslealeaal,l $a.sad. =2

gt ggt gggag
t ggt cat aaa
att cagagat
t gaaaaccaa
at gt acat aa
aaaat gt act

aaaacct gaa
actttacagt
ccct gcaaca
ggatcctttc
aaaagccagt
ttgaccctga
tacacttaca
gggagt t aaa
tt caaccaga
att acaaaga

;J?E;C ctgggtgﬁ

ence of

ttcagttagt
ggcat gt caa
gctgaatctg
caaatacttt
gat gat ctca
agcagtt aaa
ttct gaagcc
t at agagt gg
tcagaatttc
cgat gat gat
11> 471

180
240
300
360
420
480
540
600
660
720

3_FLACGhi s 49

at gaaggccc CCYBTEREcIottgeeat 1 ERjE areeteyt gers et gritweatct t §gt gcag
aggagcaat g g9Qagggd99g&9gt gdatClo6Gealt gt Gt-al-gaaatld 6a:t ccaaccaaa

tcttttatt
gt cccgaga

gt ggt gggag cacaat aaca ggt
t gGPCHEHa R 1618 AT GEE G C

tt ggga aaaacctgaa ttcagttagt
FAHG A et Pt 4¥AG T ggcHl gt caa

cat cgct ct a aticcagagatccaatset gicbgtraaceaet ecttaacgedgeaacasagct gaat ct g

caactccccc
gat ctcat tt5

t acaaagacg atgadtgatasagetagcageatssecaccarsalocacatrg@accetytgasa 4421

<Zajgga%g%tac<aggg§a>at%lé;ciagti: %gtgj:tgcca tgaataagca tttcaatatg

<211> 462
20

25

30

35

40

45

50

55

60

65

tgaaaaccaa agcctttttc at tta atg

at gt ECAt 2%t “?%a%¥%fgéé tacaagy”

tccataatta tttcaaatgg ccacgggaca acacaataca

cctgtaataa caagtatttc gccgaaatac ggtcctatgg

ttaactggaa attacctaaa cagtgggaat tctagacaca

tgtactttaa aaagtgtgtc aaacagtatt cttgaatgtt

tcaactgagt ttgctgttaa attgaaaatt gacttagcca

agttaccgtg aagatcccat tgtctatgaa attcatccaa

taacaggtgt tgggaaaaac ctgaattcag

gggagcacaa

ataaatgtgc atgaagcagg aaggaacttt acagtggcat

gagataatct gttgtaccac tccttccctg caacagctga

accaaagcct ttttcatgtt agatgggatc ctttccaaat

cataatcctg tgtttaagcc ttttgaaaag ccagtgatga

gtactggaaa ttaagggaaa tgatattgac cctgaagcag

gttggaaata agagctgtga gaatatacac ttacattctg

cccaatgacc tgctgaaatt gaacagcgag ctaaatatag

tcaaccgtcc ttggaaaagt aatagttcaa ccagatcaga

tacaaggacg acgatgacaa gagcgattac aaagacgatg

caccatcatc accattag

<210> 6

<211> 1290

<212> DNA

<213> artificial

<220>

<223> Coding sequence of IPT_FLAGhis

<400> 6

atgaaggccc ccgctgtgct tgcacctggc atcctcecgtgce tecctgtttac cttggtgcecag

gtacattctc
ctggtggcac
tttcaattgg
ataccccagce
accgagagac
ccaaatcttt
ttagtgtccc
gtcaacatcg
atctgcaact
actttgatct
tctcaatggg
ttaaaggtga
aagcecgtttt
agtggaagca
atttcacagc

atgataagct

aa taata

Hacaurgd-

ctatgtggat
tttacttact
tggaaaaaca
ccaaaccatt
aagcatcttc
tattagtggt
gagaatggtc
ctctaattca
ccccctgaaa
catttatgta
caatgaaaat
agtgttaaaa
atgcacggtc
agcaatttct
tagctctgac

gcagcatcac

caagtacttt
caagagcgat

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440

1458

60

60

120
180
240
300
360
420

40

45

50
55

<212> DNA
<400> 9

5
10

15

20 <210> 10



25 <220> <223> Codi ng sequence of |PT4 FLAGhis <400> 10 30 at gaaggccc
ccgctgtget tgcacctggec atcctcgtge tcctgtttac cttggtgcag 60 aggagcaatg
gggagggggg cggtggatct cctgtgttta agccttttga aaagccagtg 120 atgatctcaa

t gggcaat aa aaat gt act g gaaattaagg gaaat gatat tgaccctgaa 180 35 gcagttaaag
gtgaagtgtt aaaagttgga aataagagct gtgagaatat acacttacat 240 tctgaagccg
ttttatgcac ggtccccaat gacctgctga aattgaacag cgagctaaat 300 40 atagagtgga
agcaagcaat ttcttcaacc gtccttggaa aagtaatagt tcaaccagat 360 cagaatttca
cagctagctc tgactacaag gacgacgatg acaagagega ttacaaagac 420 gatgatgata
agctgcagca tcaccaccat catcaccatt ga 462 45 <210> 11 <211> 2040 <212> DNA
<213> artificial 50 <220> <223> Codi ng sequence for Met delta 25-741

<400> 11 55 aigaPLEassds tatgedoc tgcatek gghsRtGClegiga tecabgtttac
cttggtgcag 60 aggagcaat aggg cggtggatct cccattgtct atgaaattca

t ccaaccaaa lzﬁa“%%“iﬁ?FFEﬁgg%gggﬁgggﬁﬁg%t %ﬁﬁﬁﬁﬁéﬁﬁxﬁﬁ%bttﬁﬁga aaaacct gaa
ttcagttagts 180 gteec gagamat ggbcaisaaactgtgral-gagsgeaggaaggaz«act t t acagt
ggcatgtcaa 240 catcgetcta atlcagagal aatctgttal acgacteety, cectgeaaca
gctgaatctg 300 65 caactcccic t gaaaacCaa agcctttttc atgttagatg ggatcctttc
caaatactt¥036@U§9ﬁﬂg&¥eﬁvatF#ta%g$a&aﬁa&wFEngngﬁwﬂaagtct{@tg aaaagccagt
gatgatctca 420 .3.at999caak0 .a3aal.0tacl.g0aaatl-arq,,09a3a gal.g ttgaccctga
accagttaaa 480 ggtgaagtgt taaaagttgg aaat aagagc tgtgaaaata tacacttaca
ttct gaagcc 54T gttt fatGeas eygticce caas rHACE LY [dat¥gaacH gcgaget aaa

t at agagt g5 60&cd0a0gEaageaRbit &l lteAAGEGEaEdbG0RBAAG aat«ag tt caaccaga
tcagaatttc 660 acaggattga ttogctggtgt tgtctcaata tcaacagcac tgttattact

ttcaa aa ttgactta

acttgggttt 72808t L CePHryge 1 GRadaigag aaagcatatt - a4apat cfgg gcagt gaatt

agt t CgCt af() 7 88 aagcatct tcagttaccg tgaagatccc attgtctatg aaattcatcc aaccaaatct 660
tttattagtg gtgggagcac aataacaggt gttgggaaaa acctgaattc agttagtgtc 720

ccgagaatgg tcataaatgt gcatgaagca ggaaggaact ttacagtggc atgtcaacat 780

25 cgctectaatt cagagataat ctgttgtacce actccttccc tgcaacagct gaatctgcaa 840

ctccecctga aaaccaaagce ctttttcatg ttagatggga tcctttccaa atactttgat 900

30 ctcatttatg tacataatcc tgtgtttaag ccttttgaaa agccagtgat gatctcaatg 960

ggcaatgaaa atgtactgga aattaaggga aatgatattg accctgaagc agttaaaggt 1020
gaagtgttaa aagttggaaa taagagctgt gagaatatac acttacattc tgaagccgtt 1080
35 ttatgcacgg tccccaatga cctgctgaaa ttgaacageg agctaaatat agagtggaag 1140
Caagcaattt cttcaaccgt ccttggaaaa gtaatagttc aaccagatca gaatttcaca 1200
gctagctctg actacaagga cgacgatgac aagagcgatt acaaagacga tgatgataag 1260

40

ctgcagcatc accaccatca tcaccattga 1290

<210> 7
45  <211> 1008
<212> DNA
<213> artificial

<220>
50 <223> Coding sequence of IPTdeltal FLAGhis

<400> 7

atgaaggccce ccgetgtget tgcacctgge atectcgtge tectgtttac cttggtgeag 60
55 aggagcaatg gggagggggg cggtggatct cctgtaataa caagtatttc gccgaaatac 120
ggtcctatgg ctggtggcac tttacttact ttaactggaa attacctaaa cagtgggaat 180
60 tctagacaca tttcaattgg tggaaaaaca tgtactttaa aaagtgtgtc aaacagtatt 240
cttgaatgtt ataccccagc ccaaaccatt tcaactgagt ttgctgttaa attgaaaatt 300
gacttagcca accgagagac aagcatcttc agttaccgtg aagatcccat tgtctatgaa 360

65 attcatccaa ccaaatcttt tattagtggt gggagcacaa taacaggtgt tgggaaaaac 420



gat gcaagag
act acagaaa
tttcctaatt
tcccccat cc
cacat t gacc
gggcccagt a
gtatatcatg
tt gaacagaa
aaagatttta
tctccgetgg
gagact cat a
at gaaat at c
ct ggat gaaa
aaagaat act5

t acacact cc
tggtttcaaa
cat ct cagaa
t aact agt gg
t cagt gct ct
gcctgatt gt
ggactttgtt
t cact gacat

t ggt cct acc
at ccaact gt

tcatttggat
tgaatctgta
cggttcatgc
ggact ct gat
aaat ccagag
gcat ttcaat
ggacaat gat
aggagaagt t
gtcatcccaa tgtcctctcg
at acat gaaa
aaaagat ctt

aggctt gt aa
gact accgag
cgacaagt gc
at at ccagt c
ct ggt ccagg
gaaat cat ag
cgcaagaaaa
t cccaat yc
ct cct gggaa
cat ggagat c
attggctttg

gt gcccgaag
ctacttttcc
agt at cct ct
cattactgca
cagt gcagca
gaagagggca
ttcactgtgc
t gaccgaggg
tctgcctgecg
ttcgaaattt
gt ctt caagt

t gt aagccca
agaagat cag
gacagacatg
aaatattgtc
t gt agt gatt
ttttggttgt
t gt gaaat cc
aat catcatg
aagt gaaggg
cat t cgaaat
agccaaaggc

t t gomagenaaangt bisgiestc acagagact b gget geaagtaaasbgt at g

at ag

aaﬁcta%cté%%%%tcga%ékggt Lget.gatLtlagle. t1gccagaga cat grat gat

aca caacaaaaca ggtgcaaagc tgccagtgaa gtggat ggct

tttggaagtc tgeaaa@sraxaaagtrwa@ewa@eaagveagwanVg@qgmet@ttf@gcgtg

ctcctctggg agelgal.gac..al3gRg9dagetsecaGeltatc clgat gtaaa.Lacght t gat
acttgttgca agggagaaga ctcctacaac ccgaatactg cccagacccc

ataactgtt
ttatat gaa

0t asfPefet-anac AT HEe GuEat ¢ oF SEEE O  aFATgEeEE at ¢

tttct

gaact ggt gt cceggad-ad €aageaatghticast Gt @edatdCaagt-ig@OBageRCt ategt ccat

gt gaacgct a
gaagat aacgs

cttat9t aa c t aaaat
ttt atge
ct gatga fggacac

gctg gt CgCt cc%at atccttctct

cgaccag

gcc

tgct t gaacagc aggtt tcat ca
et t ct9gga gacat cat ag

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040

20
25

30

3J
40

45

50
55

<210> 12 60 <Q&%¢ﬂ%ﬂ§@%ﬁ<@iE%ﬂ@Nﬁtt«@i@uwaxkp$m£4ahGU<%QO>%65 <223> Codi ng
Sequence for ﬁgﬁaﬂycgk§m§%ct&éQQ%cxgmgkgggggi&@mq%§%§&£§0t9£0039000t9
ctgctgcagc atgtcctcct gcatctcctc 6 C
ggacaaagg%)aaﬁ@ﬁﬁ@&aﬁﬂﬂaéﬁaﬁﬁﬁﬁfwiZﬂxa@aﬁﬁfﬁﬁﬁaa aat ca9caa¥tgact acccta
at caaaat ag at ccagcact gaagataaaa 180 10 accaaaaaag t9aat actgc agaccaat gt
gct aat agat gtgﬁ?aggga t aaaggactt 240

25

35

40

45

50

55

60

65

<212>
<213>

DNA
artificial

<220>
<223>

<400> 8
atgaaggccce ccgctgtgcet
aggagcaatg gggagggggyg

tcttttatta gtggtgggag

gtccecgagaa tggtcataaa

catcgcteta attcagagat

caactcccece tgaaaaccaa

gatctcattt atgtacataa

atgggcaatg aaaatgtact

ggtgaagtgt taaaagttgg

gttttatgca cggtccccaa

aagcaagcaa tttcttcaac

acagctagcet ctgactacaa

aagctgcagc atcaccacca

<210> 9

<211> 471

<212> DNA

<213> artificial

<220>
<223>

tgcacctgge
cggtggatcet
cacaataaca
tgtgcatgaa
aatctgttgt
agccttttte
tcectgtgttt
ggaaattaag
aaataagagc
tgacctgctg
cgtecttgga
ggacgacgat

tcatcaccat

ctgc

atcctegtge
ceccattgtcet
ggtgttggga
gcaggaagga
accactcctt
atgttagatg
aagccttttg
ggaaatgata
tgtgagaata
aaattgaaca
aaagtaatag
gacaagagcg

tga

Coding sequence of IPT3_FLAGhis

Coding sequence of IPTdeltal-2_FLAGhis

tcctgtttac
atgaaattca
aaaacctgaa
actttacagt
ccetgcaaca
ggatccttte
aaaagccagt
ttgaccctga
tacacttaca
gcgagctaaa
ttcaaccaga

attacaaaga

cttggtgcag
tccaaccaaa
ttcagttagt
ggcatgtcaa
gctgaatctg
caaatacttt
gatgatctca
agcagttaaa
ttctgaagcee
tatagagtgg
tcagaatttce

cgatgatgat

60

120

240

300

360

420

480

600

660

753

ccca fcgccatccc ctatgcagag



ccattcactt gcaaggcttt tgtttttgat

tt caat agca
aacaaagact
tctatcacta
agctttttge
cgaggggaag
tgtgacattc
ggt ct cat gg
caccggcaca
cgcaat cccg
gagtactgtg
gaaacaactg
t ggaat ggaa
cct gaaaat t5
gaat caccct
ccaaactgtg
ggcaacttaf,
gacttacatc
cgaaat ccag
tgggattatt
gaccat ccc
acacgaacaa
ggatcattga
t t gaaagat

t gcaaaca

t t aat gaagc

aat cgt cct

at cc g aat t cct ccfttt
ttaacatata aggtace %@é?%%géFEﬁccgaagébaaa%cf

atgatctcaa tgggcaatga aaatgtactg gaaattaagg gaaatgatat tgaccctgaa

35

40

45

50

55

60

65

t gt caagt gg
acatt agaaa
agagt ggcat
cttcgagcta
aagggggacc
ctcagtgttc
at cat acaga
aattcttgcc
at ggccagcc
caat t aaaac

arcca
t taéggﬁgé‘fcc%‘fg

agt gaaaaaa
ctgcatcatt
caaat gt cag
t cggggt aaa
ctggtgtttc
agaagt t gaa
at caggcaag
t gaaagat at

gaggccat gg
at gcgct gac

et gugac

aaagcaagaa
gaatttggcc
ggt aaaggac
ccct ggagtt
gacct acagg
acaagcaat c
t gcat gacct
attt gt cagc
cccgacaagg
tgctatactc
aat act at ga

?ic ctaca
C

agrare”

aacaat gcct
atgaatttga
gcagct acaa
ccat gat acc
aaaactactg
cagaggt acg
gcaat gggga
gct gggat ca
gctttgatga
ttgaccctca
at gacact ga

SPel et

ctggttcccc
cctct at gaa
gggaacagt a
acacgaacac
t cgaaat cct
ct acgaagt c
gagtt at cga
t cagacacca
taattattgc
cacccgct gg
tgttcctttg
caataccat t
°t gacat gact

t caagtgeaRsGgRET tRCcYR cgaaaattcactsageogaaatceaagatgggt ct
aggal.cegag . l1a9Gt agt.g,.ct cgeaaatt

gl.atttlag,

atat gt caca

actggat cca

gggag? Cacaa

ggacaagat

ttgitatcytg ggaatggcaa aaattatatg

CCteragreTayIat ctygReteracapgese ag Lt ctgggacassagaacat ggaa

gtoalatal i Shoggaacsa0atgsaagt-a agsh gaatgagaadt act gc
at gat gat gc tcat ggaccc tggtgctaca

gCTREECE T RTeT eGAE e HRee G

acat aggat gt t agt
tdﬁ&ﬁ%gjh% % ggg?? %

cat C

tt
cacgac

aagcttg gcttggaatt catgatgtcc
% t¢agl gt ttcccagctg gtatatggee
ttgcxaggnc tgctgtcctg gatgattttg
aatt at ggat gcéataatrtétict*aaaagacc agttgcagtg
ggatt gat cm achat.gatgg cctattacga gtggcacatc
aaat gcagcc ageatcatidy sggoaaggirl _eetet gaat g

ggt gaaaaga ttggat cagg accat gt gag ggggattatg
caacat aaag t gagasgdkgQécsttetstgedceicbigattctt@etgtgt egtggatagast gceat t cca

gtatttttgt

gcagttaaag
tctgaagccg
atagagtgga
cagaatttca
gatgatgata
<210>
<211>

<212>
<213>

11
2040
DNA

<220>

<223>

<400> 11

atgaaggccc ccgectgtgcet
aggagcaatg gggagggggg
tcttttatta gtggtgggag
gtcccgagaa tggtcataaa
catcgctcta attcagagat

caactccccecc tgaaaaccaa

gtgaagtgtt
ttttatgcac
agcaagcaat
cagctagctc

agctgcagca

artificial

tattat gcaa

Qgggaaat cc actcattcct
gacctataut fagtCaattt a

taa&a&£h1gg&gﬁeaaﬁa@gxa@aﬁaaﬁﬁggmgag@&g&@@autgtgattcca

Lgagat aca gagataaaca

Gttt ccc
acggaagagg
ct gaaggat c
t t agt acgat
tttatggctg
tctat at aat
agt ct gaaat
gt ggcccact

aat

cggtggatct

cacaataaca
tgtgcatgaa
aatctgttgt

agccttttte

ggtccccaat gacctgctga
ttcttcaacc gtccttggaa
tgactacaag gacgacgatg

tcaccaccat catcaccatt

Coding sequence for Met delta 25-741

tgcacctggc atcctcgtgce

cccattgtet
ggtgttggga
gcaggaagga
accactecctt

atgttagatg

aattgaacag
aagtaatagt
acaagagcga

ga

tcctgtttac
atgaaattca
aaaacctgaa
actttacagt
ccctgcaaca

ggatcetttc

aaaagttgga aataagagct gtgagaatat acacttacat

cgagctaaat
tcaaccagat

ttacaaagac

cttggtgcag
tccaaccaaa
ttcagttagt
ggcatgtcaa
gctgaatctg

caaatacttt

tatctgcgga
ttct'cgagac
agat gagaaa
agat ct ggtt
tgatttacct
gggct acact

gggaaat gag
at gt gct ggg
tgtttgtgag

gataca caagattatt
¢t ¢aga “agaggat ct g

180

240

300

360

420

462

300
360
420
480
540
600
660
720
780
840
900
960 35
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860 65
1920 52

1980 5

2040
2100
2160
2220

15
20

25
30

40

45

50

55
60

10



aat ggagggc tcgagcatca ccaccatcac catcattga 2259 15 <210> 13 <211> 1494
<212> DNA <213> artificial 20 <220> <223> Codi ng sequence of

HGF-al fa_MYChis <400> 13 25 atgtgggtga ccaaactcct gccagccctg ctgctgcage
atgtcctcct gcatctcctc 60 ctgctcccca tcgccatccc ctatgcagag ggacaaagga
aaagaagaaa tacaattcat 120 gaattcaaaa aatcagcaaa gactacccta atcaaaatag

at ccagcact gaagat aaaa 180 30 accaaaaaag tgaatactgc agaccaat gt octaat agat
gt act aggaa taaaggactt 240 «ccattcactt gcaaggcttt tgtttttgat aaagcaagaa
aacaat gcct ctggttcccc 300 35 ttcaatagcasbgtcaagtgg agt gaaaaaa aaatttggcc
atgaatttga cctctatgaa 360 aacaaagact acattagaaa ctgcatcatt agtaaaggac
gcagct acaa gggaacagta 420 tctatcacta agagtggcat caaatgtcag ccctggagtt
ccatgatacc acacgaacac 460 40 agctttttgc cttcgagcta tcggggtaaa aacctacagg
aaaact act g t cgeaaat-ecitsb4fac gagyagynageaagggeggace: ckggtcgiat t ct2acaagcaat ¢
cagaggtacg ctacgaagt Qaaﬁ 'Qact ééaat«;gatagl@&aélmgé%a%%@@g{ggt L&.,a98a0t ;gaa tgcat gacct
gcaat gggga gagttatcga 6 ggtctcatgg atcatacaga atcaggcaag atttgtcagc
gctgggatca t cﬁ@ﬁt‘-’fé@c’éﬁaaﬁffgg exETHYe aeqraaEt tetegete Teradatfat at*® cccgacaagg
gctttgatga t a@tJtactgtagegg%&aa'sOgaeggaatage@cggacatggggg&@gocetag@ggaccaftogg tgctatactc
ttgaccctcg cacccget gg 840 gﬁggt act caattaaaac atgcgctgac aatactatga

at gacact ga’ t gtt€etit g -vou° ta%ia A0 § % aatHEH CEF UGt carfga gaaggct aca
ggggcact gt castacceat ttg&@@zgt ggaatggaeatdbeecatgicagegbisgggat 72b ct cagt at c
ctcacgagca tgacatgac .1020  cct ge aatt lcag cctac gaaaatt act
gccgaaat crs agat gg%? c%g 1680° “60 gggtcﬁctctg? g%%%ttttg%g cact g%?cca aacat ccgag
ttggctact g cteecsas tacdt40c ceaaset gigttataatsgiceasa wygaecaagatotgttatcgt g
ggaat ggcaa aaatlabLal 64209, H2.04¢3acilal £Lcaaacaad..alctggacta acatgttcaa
t gt gggacaa gaacat ggaa 1260 53 gacttacatc gtcatatctt ctgggaacca gatgcaagta
agct gaat gaattEet gt 1820° “CHAAGE CTATIH JArFAtY Pt edrPYgacte t ggt gct aca
cgggaaat cc aciceatdreCtaadi3g9q &atgggahtaawagtgthmagaataeatb&g{ct gtgaa ggtgataccg
ct agcgaaca aaaactcatc 1440 tcag gag% atctgqaat ggggggtcttcg%g cat caccacc

at caccat czs ttﬁéatigiéc tcagtgetet aaatcc gag ccagg cadtgcag

gggcccagta gcctgattgt gcatttcaat gaagtcatag gaagagggca ttttggttgt 1140
gtatatcatg ggactttgtt ggacaatgat ggcaagaaaa ttcactgtgc tgtgaaatcc 1200
30 ttgaacagaa tcactgacat aggagaagtt tcccaatttc tgaccgaggg aatcatcatg 1260
aaagatttta gtcatcccaa tgtcctctecg ctectgggaa tctgecctgeg aagtgaaggg 1320
tctececgetgg tggtcecctacc atacatgaaa catggagatc ttcgaaattt cattcgaaat 1380
gagactcata atccaactgt aaaagatctt attggctttg gtcttcaagt agccaaaggc 14490
atgaaatatc ttgcaagcaa aaagtttgtc cacagagact tggctgcaag aaactgtatg 1500
40 ctggatgaaa aattcacagt caaggttgct gattttggtc ttgccagaga catgtatgat 1560
aaagaatact atagtgtaca caacaaaaca ggtgcaaagc tgccagtgaa gtggatggct 1620
45 ttggaaagtc tgcaaactca aaagtttacc accaagtcag atgtgtggtc ctttggegtg 1680
ctcectetggg agectgatgac aagaggagcc ccaccttatc ctgatgtaaa cacctttgat 1740
ataactgttt acttgttgca agggagaaga ctcctacaac ccgaatactg cccagacccce 1800
50 ttatatgaag taatgctaaa atgctggcac cctaaagccg aaatgcgccc atcctttect 1860
gaactggtgt cccggatatc agcaatcttc tctactttca ttggggagca ctatgtccat 1920
gtgaacgcta cttatgtgaa cgtaaaatgt gtcgcteccat atccttctcet gttgtcatca 1980

55

gaagataacg ctgatgatga ggtggacaca cgaccagcct ccttctggga gacatcatag 2040

<210> 12
60  <211> 2259
<212> DNA
<213> artificial

<220>
65 <223> Coding sequence for HGF MYChis



10 <210> 14 <211> 705 <212> DNA <213> artificial 15 <220> <223> Codi ng

sequence of
ctgct gcagc
ggacaaagga
at caaaat ag
gct aat agat
aaagcaagaa
caatttggcc
ggt aaaggac
ccctggagtt
cacct acagg
acaagcaatc
cct agcgaac
cat caccat ¢S

HGF NK1_MYChis <400> 14 20 atgtgggtga ccaaactcct gccagccctg
atgtcctcct gcatctcctc 60 ctgctcccca tcgccatccc ctatgcagag
aaagaagaaa tacaattcat 120 gaattcaaaa aatcagcaaa gactacccta
at ccagcact gaagat aaaa 180 25 accaaaaaag tgaatactgc agaccaat gt
gt act aggaa taaaggactt 240 ccattcactt gcaaggcttt tgtttttgat
aacaatgcct ctggttcccc 300 30 ttcaatagca tgtcaagtgg agt gaaaaaa
atgaatttga cctctatgaa 360 aacgaagact acattagaaa ctgcatcatt
gcagct acaa gggaacagta 420 tctatcacta agagtggcat caaatgtcag
ccat gatacc acacgaacac 480 35 agctttttgc cttcgagcta tcggggtaaa
aaaact actg tcgaaatcct 540 cgaggggaag aagggggacc ctggtgtttc
cagaggtiacg ctacgaagtc 600 40 tgtgacattc ctcagtgttc agaatttgaa
aadaFeT tat e Pr Ay aUGHE B 6P GUr CtYFAt Y GHGTETt cga®gceat caccac
at cttg@cczg‘f)tcg&zacg? ctjaggcéég ﬁaalga?gggggaggagigkamAcat<21ﬁ? artificial

c220> 50 <223> Codingmu?qyence of HGF beta MYChis <400> 15 atgtgggtga
c

ccaaact cct
t cgccat ccg
t aaat ggga
aacatatctg
tcccttctcg

gaggagat ggs
gat cagat ct
20

25

30

40

45

50

55

60

65

gcBAGEERY §TrYET GEAYC Ary T Ee e ST FEAT cF e e* 60 "*55 ctgctcccca
ctabg@agagmgga@aa@gg@maaagaagaa@mta&aaﬁ&@ﬁkul20%0gaattcgttg
 cegacacon.acagacal a0..0a1.9035.99L L adl ! 1gpaa. 180,60 tacagaaata
cggaggat ca ttgat aaagg agagttgggt tcttactigca 240 cgacagtgtt
agectrtyeaetatrargazg e it gyetr goerraat Leatgaraa300%¢° gt ccacggaa
gaaal.geaaa.cag9f tetta. alghlLee GR..0Gt A0kakak: 360,65 ggccct gaag
ggttttaatg aagcttgcca ggcctgctgt cctggatgat 420 54

tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac

agctttttgc 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 aattcttgcc tgaaagatat cccgacaagg gctttgatga taattattgc 780
cgcaatcccg atggccagcc gaggccatgg tgctatactc ttgaccctca caccegctgg 840
gagtactgtg caattaaaac atgcgctgac azatactatga atgacactga tgttcctttg 900
gaaacaactg aatgcatcca aggtcaagga gaaggctaca ggggcactgt caataccatt 960

tggaatggaa ttccatgtca gcgttgggat tctcagtatc ctcacgagca tgacatgact 1020
cctgaaaatt tcaagtgcaa ggacctacga gaaaattact gccgaaatcc agatgggtct 1080
gaatcaccct ggtgttttac cactgatcca sacatccgag 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 atgatgatgc tcatggaccc tggtgctaca cgggaaatcc actcattcct 1380
tgggattatt gccctatttc tcgttgtgaa ggtgatacca cacctacaat agtcaattta 1440
gaccatcccg taatatcttg tgccaaaacg aaacaattgc gagttgtaaa tgggattcca 1500
acacgaacaa acataggatg gatggttagt ttgagataca gaaataaaca tatctgcgga 1560
ggatcattga taaaggagag ttgggttctt actgcacgac agtgtttecc ttctcgagac 1620
ttgaaagatt atgaagcttg gcttggaatt catgatgtcc acggaagagg agatgagaaa 1680
tgcaaacagg ttctcaatgt ttcccagctg gtatatggcc ctgaaggatc agatctggtt 1740
ttaatgaagc ttgccaggcc tgctgtcctg gatgattttg ttagtacgat tgatttacct 1800
aattatggat gcacaattcc tgaaaagacc agttgcagtg tttatggctg gggctacact 1860

ggattgatca actatgatgg cctattacga gtggcacatc tctatataat gggaaatgag 1920



tttgttagta
agtgtttatg
catctctata
aat gagtctg
t at ggt ggcce

cgattgattt acctaattat
gct ggggcta cactggattg
t aat gggaaa t gagaaat gc
aaat at gt gc t ggggct gaa
cacttgtttg tgagcaacat
cctggtcgt g gat gt gccat tccaaatcgt
gcaaaat gga tacacaaaat tattttaaca
aaact catct cagaagagga tct gaat gga
903 20 <210> 16 c211> 2259

ggagccacaa
at caactatg
agccagcat c
aagat t ggat
aaaat gagaa
cctggtattt
t at aaggt ac

gggct cgagc

Codi ng sequence of Uncl eavabl e HG-_MYChi s

gccagccctg ctgectgcage atgtcctcct gcatctcctc 60

ttcct gaaaa
at ggcctatt
at cgagggaa
caggaccatg
tggttcttgg
tt gt ccgagt
cacagt cagc
at caccacca

<212> DNA <213> artificial
<400> 16 30 atgtgggtga ccaaactcct
ctgctcccca tcgcecatccc

gaccagttgc
acgagt ggca
ggtgactctg

t gagggggat
tgtcattgtt

agcat at t at
t agcgaacaa
t caccat cat

25 <220>

480 5
540
600
660 1
720
780
840
900
<2

0
15

tga
23>

ct at gcagag ggaeasagy®-saagaagaastt acaabiteabtciR@: BHsgaat t c@aaa aat cagcaaa
gactacccta at%@%ﬁé&aggé$&@§9&§£$%9@&Qﬂkﬂ@%@m&ﬁgxﬂﬁﬁ@@@ﬂ@agmkgaataCth

ccatfcactt gcaaggcttt
tgtttttgat aangasatfawrdavaatr FETEo e PEHGtTee gE-I308? Yratreaatdfca t gt caagt gg
agt gaaaaaa yaatdtQocs.atgaatitgaccleiat-gaaa80.aacaaagachiacattagaaa

agaccaat gt5 gct aat agat gt act aggaa

ct gcat cat
caaat gt ca

f aaaggact't

ggt aaaggac gcagctacaa gggaacagta 420 45 tctatcacta agagt ggcat
cCEEYHaLt 199CCH YAt AL IaCHEYAUC 48 48tP° Hifetftt t §¢°ct t cgaget a

t cggggt aaa gasedsapaggoaanaltactageat cgaaasacct 540 cgaggggaagsaagggggacc
ctggtgtttc acaagcaatc cagaggtacg ctacgaagtc 600 50 tgtgacattc ctcagtgttc
agaagt t gaps t ggad.gaect gcaatgggga gagttatcga 660 ggtctcatgg atcatacaga
at caggcaag at{tgt gagc gctgggatca tcagacacca 720 55 caccggcaca aattcttgcc
t gaaagat at ccfgdcdfyg . actttgatga taattattge 780 cgcaatcccg atggccagec
o c0ct 0o aaCACt 2l 0h ALeacact g LALLEGIL LG 900 80 gasacasctg aat geat cca
Zégfggggga Sgggbc?éga ﬁﬁgégﬁgf%$ %%é%gbcat? 960 ] ] °
;igggggiga ccaaactcct gccagecectg ctgctgcage atgtcctect gcatcteete 60
2 ctgctcccca tcgccatcec ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180
30  accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240
ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgcct ctggttecccce 300
35 ttcaatagca tgtcaagtgg agtgaaaaaa caatttggcc atgaatttga cctctatgaa 360
aacaaagact acattagaaa ctgcatcatt cgtaaaggac gcagctacaa gggaacagta 420
tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480
40  agctttttge cttegagcta tcggggtaaa cacctacagg aaaactactg tcgaaatcct 540
cgaggggaag aagggggacc ctggtgtttc acaagcaatc cagaggtacg ctacgaagtc 600
4 tgtgacattc ctcagtgttc agaagttgaa tgcatgacct gcaatgggga gagttatcga 660
: ggtctcatgg atcatacaga atcaggcaag atttgtcagc gctgggatca tcagacacca 720
caccggcaca aattcttgce tgaaagatat cccgacaagg gctttgatga taattattgce 780
50  cgcaatcecg atggcecagce gaggccatgg tgctatactc ttgaccctca caccegetgg 840
gagtactgtg caattaaaac atgcgctgac aatactatga atgacactga tgttecctttg 900
55 gaaacaactg aatgcatcca aggtcaagga gaaggctaca ggggcactgt caataccatt 960
tggaatggaa ttccatgtca gegttgggat tctcagtatc ctcacgagca tgacatgact 1020
cctgaaaatt tcaagtgcaa ggacctacga gaaaattact gccgaaatcc agatgggtct 1080
60  gaatcaccct ggtgttttac cactgatcca aacatcegag ttggctactg ctcccaaatt 1140
ccaaactgtg atatgtcaca tggacaagat tgttatcgtg ggaatggcaa aaattatatg 1200
ggcaacttat cccaaacaag atctggacta acatgttcaa tgtgggacaa gaacatggaa 1260

65



t ggaat ggaa
cct gaaaatt
gaat caccct
ccaaactgtg
ggcaactt at
gacttacatc
cgaaattcag
tgggattatt
gaccat cccg
acacgaacaa
ggatcattga
ttgaaagatt
t gcaaacagg
tt aat gaagas
aatt at ggat
ggatt gat ca
aaat gcagcg

gctgaaaagH)

ttccatgtca
t caagt gcaa
ggtgttttac
at at gt caca
cccaaacaag
gtcatatctt
at gat gat gc
gccctatttc
taatatcttg
acat aggat g

gcgt t gggat
ggacct acga
cact gat cca
t ggacaagat
at ct ggact a
ct gggaacca
t cat ggaccc
tcgtt gt gaa
t gccaaaacg
gat ggt t agt

tctcagtatc
gaaaatt act
aacat ccgag
tgttatcgtg
acatgttcaa
gat gcaagt a
t ggt gct aca
ggt gat agga
aaacaact gc
t agagat aca

ct cacgagca
gccgaaat cc
ttggctactg
ggaat ggcaa
t gt gggacaa
agct gaat ga
cgggaaat cc
cacct acaat
aggtt gt aaa
gaaat aaaca

t gacat gact
agat gggt ct
ctcccaaatt
aaattatatg
gaacat ggaa
gaat t act gc
actcattcct
agtcaattta
t gggattcca
t at ct gcgga

t aaa99202% -1 LG99t LG4t 26195 A6 AL QAL LCLE L t €d60agac

atgaagtttg gcttggaatt catgatgtcc acggaagagg agat

agaaa

t t GECEHAIYT I FEET AGELY &L yo Ceestr fadjyat-c agat’®ct ggt t
t tgg@&ggc&c&tgﬁtgt@eigggagzg&tg&t-,\&cg teehotaagtacgatcd gadsbt acct

gcacaat tcc t

acc
act At §atY “cetdl f‘% 989

daa

a atc ccacgt gca

gtggcacat’

tttatg ctg
at at aat

agcat cat cg agggaaggtg act ct gaat g agt ct gaaat
t t gyfdt Gagg accat gt gag ggggattatg gtggcccact
caacat aaaa tgagaabggt tcttggtgtc attgttcctg gtcgtggatg
aat cgt cct g gtatit trgficeégagt agca tattat gcaa aat ggataca
tt aacat at g5 aggt@accaca gt cagctagc gaacaaaaac tcatctcaga

gggct acact

gggaaat gag
at gt gct ggg
tgtttgtgag
tgccattcca
caaaattatt
agaggatctg

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220

65
55

5
10

15

20

25
30

35

40

aat ggagggc tcgagcatae caaocatfc®e veabwatst ga 2259 <210> 17 <211> 1197 <212>
DNA 45 <213> griifjcial <220> <223> Codi ng sequence of NK1-NK1_his 50
<400> 17 atgtggg&gal&ﬁ&ﬁ&ﬁig&ﬁwgﬁgagﬁaﬁkga&&gﬁ&gqagﬁuﬁhgtCGbcct gcatctcctc
60 ctgct cca tqgccatgggxgtag g ag%aa a aaagaagaaa tfacaattcat 120
55 gaattcaaaa 3afcagc aa gaé? cerd %haagig atccagcact gaagataaaa 180

accaaaaaag tg&aﬁaﬁeg@nagaﬁeaaxgtug@Uaaﬁaga¢mgtacuaggaaa¢aaaggactt 240

25 accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240
ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgcct ctggttcccc 300
30 ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatttga cctctatgaa 360
aacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa gggaacagta 420
tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480
35 agctttttgc cttcgagcta tcggggtaaa cacctacagg aaaactactg tcgaaatcct 540
cgaggggaag aagggggacc ctggtgtttc acaagcaatc cagaggtacg ctacgaagtc 600
40 tgtgacattc ctcagtgttc agaagttgaa cctagcgaac aaaaactcat ctcagaagag 660
gatctgaatg gagggctcga gcatcaccac catcaccatc attga 705
<210> 15
45  <211> 903
<212> DNA
<213> artificial
<220>
50 <223> Coding sequence of HGF-beta MYChis
<400> 15
atgtgggtga ccaaactcct gccagccctg ctgctgcagce atgtcctcct gcatctectc 60
55 ctgctcccca tcgecatcce ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
gaattcgttg taaatgggat tccaacacga acaaacatag gatggatggt tagtttgaga 180
60 tacagaaata aacatatctg cggaggatca ttgataaagg agagttgggt tcttactgca 240
cgacagtgtt tcccttctcg agacttgaaa gattatgaag cttggcttgg aattcatgat 300
gtccacggaa gaggagatga gaaatgcaaa caggttctca atgtttccca gctggtatat 360
65 ggccctgaag gatcagatct ggttttaatg aagcttgcca ggcctgctgt cctggatgat 420



60 ccattcactt gcaaggcttt tgtttttgat aaagaaagaa aacaatgcct ctggttcccc 300

tt caat agca
aacaaagact
tctatcacta
agctttttgc
cgaggggaag
tgtgacattc
accct aat ca
caat gt gcta
tttgat aaag
aaaaaagaat

t gt caagt gg
acatt agaaa
agagt ggcat
cttcgagcta
aagggggacc
ctcagtgttc
aaat agat cc
at agat gt ac
caagaaaaca
ttggccat ga

agt gaaaaaa
ctgcatcatt
caaat gt cag
t cggggt aaa
ctggtgtttc
agaagtt gaa
agcact gaag
t aggaat aaa
at gcct ct gg
atttgacctc

gaatttggcc
ggt aaaggac
ccct ggagtt
gacct acagg
acaagcaat c
gct agcgaat
at aaaaaega
ggact t ccat
ttcceccttca
t at gaaaaca

atgaatttga
gcagct acaa
ccat gat acc
aaaact actg
cagaggt acg
t caaaaaat c
aaaaagt gaa
tcacttgcaa
atagcatgtc

cctct at gaa
gggaacagt a
acacgaacac
t cgaaat cct
ct acgaagt c
agcaaagact
t act gcagac
ggcttttgtt

aagtggagtg

360

420 65
480 56
540 5
600
660
720
780
840
900

10
'S

aagact acat tagaaactgc
atcatt ggt a aaggacgeagebataagggat-acagtatetactoactaagagst g9oat caaa
tgtcagecet ggagticeat gataccacac gaacacagel tritgectte gagetatcgg
ggt aaagaccs t acaggaaaa ctactgtcga aat cctcgag gggaagaagg gggaccctgg
tgtttcacaa gcaattceaygegygtatrodetigaagectigtagesavadat weeeargt géd®cagaa 1140 25
gttgaagcta gtgg ta 0] K gat .t cagtga 1197 <210>
18 <211> 18gi%g%%£g%mmg§g %g%%iggg%i %%?ﬁfé$5%2 §g< 23> %%ding sequence of
hAS MYC <AOUS91B At GHaACHE R AHGHAGLEHGt It Ett et @ertoct t t 14t t t ¢ t gaaat cagg
t caaggagt g 60cctésadsed 6d:6a6-0QtFLaagac:b@ggaal-dgaaagaaciacargagggacgat

gt ccaaaaca 120 40 aaaaat ggca tcacctgtca aaaatggqgt tccacttctc cccacagacc
tagattctcas 18 Eatactccftaga gygactyggdag” gagaaciact “'gcaggaat cc

960
1020 20
1080

*TergetHedT actcettaga

agacaacgat 24&act4fccegeagygyyosscisggbgesctaactactagatccecagaasaga gat at gact a

ctgcgacatt

309

cttgagtgtg aagaggaatg tatgcattgc agtggagaag.actatgacgg

caaaatttcc 360 aagaccat gt ctggactgga atgccaggcc tgggactctc agagcccaca
cgctcatgg%)420 50 tacattcctt ccaaatttcc aaacaagaac ctgaagaaga attactgtcg
t aaccccgat 48§iﬁad§gagctgc ggccttggtg tttcaccacc gaccccaaca agcgct ggga
actttgcgac 54@12-55vmt cccccgct gcacaacacc tccaccatct tctggtccca cctaccagtg
t ct gaaggg@S 600213> artificial

30

35

40

45

50

55

60

65

<220>
<223>

<400> 16
atgtgggtga

ctgetececca
gaattcaaaa
accaaaaaag
ccattcactt
ttcaatagca
aacaaagact
tctatcacta
agcetttttge
cgaggggaag
tgtgacattc
ggtctcatgg
caccggcaca
cgcaatccecg
gagtactgtg
gaaacaactg
tggaatggaa

cctgaaaatt

tcgecatcece
aatcagcaaa
tgaatactge
gcaaggcettt
tgtcaagtgg
acattagaaa
agagtggcat
cttegagceta
aagggggacc
ctcagtgttce
atcatacaga
aattecttgcce
atggccagcc
caattaaaac
aatgcatcca
ttccatgtca

tcaagtgcaa

ccaaactcct geccagccctg

ctatgcagag
gactacccta
agaccaatgt
tgtttttgat
agtgaaaaaa
ctgcatcatt
caaatgtcag
tcggggtaaa
ctggtgtttce
agaagttgaa
atcaggcaag
tgaaagatat
gaggccatgg
atgcgctgac
aggtcaagga
gcgttgggat

ggacctacga

ctgctgcage
ggacaaagga
atcaaaatag
gctaatagat
aaagcaadaa
gaatttggcc
ggtaaaggac
ccetggagtt
gacctacagg
acaagcaatc
tgcatgacct
atttgtcage
cccgacaagg
tgctatactc
aatactatga
gaaggctaca
tctcagtatce

gaaaattact

atgtcctcct
aaagaagaaa
atccagcact
gtactaggaa
aacaatgcct
atgaatttga
gcagctacaa
ccatgatacc
aaaactactyg
cagaggtacg
gcaatgggga
gctgggatca
gctttgatga
ttgaccctca
atgacactga
ggggcactgt
ctcacgagca

gccgaaatce

Coding sequence of Uncleavable HGF_MYChis

gcatctectce
tacaattcat
gaagataaaa
taaaggactt
ctggttccce
cctctatgaa
gggaacagta
acacgaacac
tcgaaatcect
ctacgaagtc
gagttatcga
tcagacacca
taattattgce
cacccgcetgg
tgttcctttg
caataccatt
tgacatgact

agatgggtct

60

120

180

240

360

420

480

540

900

960

1020

1080



acaggt gaaa
t ggagt gcac
tt ggat gaaa
aacagccaag
acggaacaat

catggtgatg
cagtcttggt
gct ggcct ga
accacagacc
gcggct agcg
caccat cacc
<220>

Asp Lys

10

15

20

25

30

35

40

45

50

55

60

65

act at cgcgg
agacccctca
act act gccg
t gcggt ggga
t ggct cccac
gacagagct a
cat ct at gac
caat gaact a
ccagcgt cag
aacaaaaact

gaat gt ggct
cacacat aac
caat cct gac
gt act gt aag
agcaccacct
ccgaggcaca
accacaccgg
ct gcaggaat
gt gggagt ac
cat ct cagaa

gttaccgttt
aggacaccag
ggaaaaaggg
at accgt cct
gagct aaccc
tcctccacca
caccagaaga
ccagat gggg
t gcaacct ga
gaggat ct ga

ccgggcacac
aaaacttccc
ccccatggtg
gt gactcctc
ctgtggtcca
ccaccacagg
ccccagaaaa
at aaaggccc
aaaaat gct c

at ggagggct

ct gt cagcac
ct gcaaaaat
ccat acaacc
cccagt atcc
ggact gct ac
aaagaagt gt
ct acccaaat
ctggtgtttt
aggaacagaa
cgagcat cac

660

720 60
780

840 65
900 57
960

1020 5
1080
1140 10
1200

at gatt ga J2d8:cas2102c A9 5211269 ool 52122 BRT 15213> artifi ci al

20 <223> Flag at the C term nus

1 5 TBagPIQFFHocKPPIFPY ILFTFS PRISH RF1I3tA@r 1P ci al
<223> Sing e Miccabe tRRaGal QIBIHUS acad3d t &400R9AGFabkadstt LYSoLeu |1 e Ser
Clu Asp Leu Asn

<400> 1

Ser Asp Tyr

gacttacjétc59t]59tatc4t.9 cfggg:agcia %}tgcajgzt%]éictz‘aatga gaattactgc 1320
cgaaatccag atgatgatgc tcatggaccc tggtgctaca cgggaaatcc actcattcect 1380
tgggattatt gccctatttc tcgttgtgaa ggtgatacca cacctacaat agtcaattta 1440
gaccatcccg taatatcttg tgccaaaacg aaacaactgce aggttgtaaa tgggattcca 1500
acacgaacaa acataggatg gatggttagt ttgagataca gaaataaaca tatctgcgga 1560
ggatcattga taaaggagag ttgggttctt actgcacgac agtgtttccc ttctcgagac 1620
ttgaaagatt atgaagcttg gcttggaatt catgatgtcce acggaagagg agatgagaaa 1680
tgcaaacagg ttctcaatgt ttcccagetg gtatatggec ctgaaggatc agatctggtt 1740
ttaatgaagc ttgccaggcce tgcetgtectg gatgattttg ttagtacgat tgatttacct 1800
aattatggat gcacaattcc tgaaaagacc agttgcagtg tttatggctg gggctacact 1860
ggattgatca actatgatgg cctattacga gtggcacatc tctatataat gggaaatgag 1920
aaatgcagcc agcatcatcg agggaaggtg actctgaatg agtctgaaat atgtgctggg 1980
gctgaaaaga ttggatcagg accatgtgag ggggattatg gtggcccact tgtttgtgag 2040
caacataaaa tgagaatggt tcttggtgtc attgttcctg gtcgtggatg tgccattcca 2100
aatcgtcctg gtatttttgt ccgagtagca tattatgcaa aatggataca caaaattatt 2160
ttaacatata aggtaccaca gtcagctage gaacaaaaac tcatctcaga agaggatctg 2220
aatggagggc tcgagcatca ccaccatcac catcattga 2259
<210> 17

<211> 1197

<212> DNA

<213> artificial

<220>

<223> Coding sequence of NK1-NK1_his

<400> 17

atgtgggtga ccaaactcecct gccagcecctg ctgcectgcage atgtcctcet geatctcectce 60
ctgctcccca tcgccatccece ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180
accaaaaaag 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 agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480

Lys Asp Asp Asp

<220>
du



<212> PRT <213> artificial 45 <220> <223> poly-histidine tag <400> 21 50
Hs Hs Hs HHs HHs Hs Hs 15 58 CLAIMS 1. Use of a polynucl eotide
encoding at |east the extra-cellular IPT-3 and | PT-4 donai ns of hepatocyte
5 growth factor receptor for the screening and/ or devel opnent of
pharmacol ogi cal ly active agents useful in the treatnent of cancer. 2. Use
of a polypeptide conprising at least the 10 extra-cellular IPT-3 and |IPT-4
dormai ns of hepatocyte growh factor receptor for the screening and/or

devel opnment of pharnmacologically active agents useful in the treatnent of
cancer. 15 3. Use according to claim1l or 2, wherein said pharmacol ogically
active agent interferes with catalytic activity, function, stability and/or
expression of hepatocyte growh factor receptor. 20 4. Use according to
claim1l or 2,ashered rrtsasda tphar nacelcogee aklaytagot icyeatagent s«down- r egul at es
catal ytic ac&ﬁ%ggx;m£&£%££QQmE§&@Q&E&£%CQQQ59&36%9£§§§JO”an hepat ocyte
grow h factor receptor 5 b. e according to any one of the preceding

cl ai ns, wher etdeesard PrAsHRCHP I aFl2yeomc trirercagentaiscta ffépat ocyte growt h
f aCt or r ecept &Ectbﬂb&l matéégtcgeg:/a&gaag agata@egaﬂiaS;aagtéa% tactgcagac 720

10 caatgtgcta atagatgtac taggaataaa ggacttccat tcacttgcaa ggcttttgtt 780
tttgataaag caagaaaaca atgcctctgg ttcceccttca atagcatgtc aagtggagtg 840
15 aaaaaagaat ttggccatga atttgacctc tatgaaaaca aagactacat tagaaactgc 900
atcattggta aaggacgcag ctacaaggga acagtatcta tcactaagag tggcatcaaa 960

tgtcagccct ggagttccat gataccacac gaacacagct ttttgccttc gagctatcgg 1020
20 ggtaaagacc tacaggaaaa ctactgtcga aatcctcgag gggaagaagg gggaccctgg 1080

tgtttcacaa gcaatccaga ggtacgctac gaagtctgtg acattcctca gtgttcagaa 1140

25 gttgaagcta gtgggggtgg tagtggagga gggcatcacc atcatcacca tcactga 1187
<210> 18
<211> 1218

<212> DNA
30 <213> artificial

<220>
<223> Coding sequence of hAS_MYC

35 <400> 18

atggaacata aggaagtggt tcttctactt cttttatttc tgaaatcagg tcaaggagtg 60
tatctctcag agtgcaagac tgggaatgga aagaactaca gagggacgat gtccaaaaca 120
40 aaaaatggca tcacctgtca aaaatggagt tccacttctc cccacagacc tagattctca 180
cctgctacac acccctcaga gggactggag gagaactact gcaggaatcc agacaacgat 240
45 ccgcaggggc cctggtgcta tactactgat ccagaaaaga gatatgacta ctgcgacatt 300
cttgagtgtg aagaggaatg tatgcattgc agtggagaaa actatgacgg caaaatttcc 360
aagaccatgt ctggactgga atgccaggcc tgggactctc agagcccaca cgctcatgga 420
50 tacattcctt ccaaatttcc aaacaagaac ctgaagaaga attactgtcg taaccccgat 480
agggagctgc ggccttggtg tttcaccacc gaccccaaca agcgctggga actttgcgac 540
55 atccceccgct gcacaacacc tccaccatct tctggtccca cctaccagtg tctgaaggga 600
acaggtgaaa actatcgcgg gaatgtggct gttaccgttt ccgggcacac ctgtcagcac 660
tggagtgcac agacccctca cacacataac aggacaccag aaaacttccc ctgcaaaaat 720
60 ttggatgaaa actactgccg caatcctgac ggaaaaaggg ccccatggtg ccatacaacc 780
aacagccaag tgcggtggga gtactgtaag ataccgtcct gtgactcctc cccagtatcc 840
acggaacaat tggctcccac agcaccacct gagctaaccc ctgtggtcca ggactgctac 900

65



6. Use according to any one of the preceding clains, wherein said

phar macol ogically active agent is selected anong small nol ecul e inhibitors,
aptanmers, antisense nucleotides, RNA-based inhibitors, siRNAs, 5

anti bodi es, peptides, dom nant negative. 7. Use according to any one of the
preceding clainms, wherein the cancer is a cancer with dysregul ation of
hepat ocyte growmh factor receptor activity. 10 8. A nethod to detect the
ability of a test agent to act as an antagonist/inhibitor of hepatocyte
growh factor receptor useful in the tregatnent of cancer, preferably a
cancer with dysregul ati on of hepatocyte 15 growh factor receptor activity,
conprising the steps of: (a) putting in contact a test agent with i) a

pol ynucl eot i de. . £0goding.at . Icggaggtacgh@ct&é_&;ac-c&@JCL#I AlglP- 3 sand | PT-4 domai ns
of hepatocyte growth factor receptor, 1ii) a polypeptide conprising at |east
t he extra- cel 181G 20*  FPT*3 *EAT “19P T2 4Bt 17870 hapartcyt®°growmt h fact or
receptor, r dckdg)ct6Lbdara@XPressbig cadsads@aStastdiecextdarcccehlsul ar | PT-3 and

| PT-4 donmi ns of he atocyte row h factor receptor, gQ) nmeasuri ng

hepat ocyt e growt A fattor redeptor: 95 acti VitV fUnctIron, 'sStability and/ or
expressio andocf @y sebeatt ngctdaee agenictd hadsaweducesathepatoeyt e growt h
factor reCeptgr_actiyvily,, function, stability and/or exprggsion. 60 9.

Met hod according to any one of clains 8 to 11, wherein said nmeasuring in
step b) conpr@%@slﬁeasuring cell signalling, cell survival, and cel
proliferaljon;lﬁ ﬁg, Extra-cellular 1 PT-3 and | PT-4 donmai ns of hepatocyte
grow h fact or<areceptiorifior use as a nedi canent for treating cancer.

<220>
<223> Flag at the C terminus

<400> 19

Ser Asp Tyr Lys Asp Asp Asp Asp Lys
25 1 5

<210> 20

<211> 11

<212> PRT
30 <213> artificial

<220>
<223> 8Single Myc at the C terminus

35 <400> 20

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Asn
1 5 10

40
<210> 21
<211l> 7
<212> PRT
<213> artificial
45
<220>
<223> poly-histidine tag

50 <400> 21
His His His His His His His
1 5



11. Vector conprising at |least a nucleotide 10 sequence encoding the
extra-cellular IPT-3 and | PT-4 donmai ns of hepatocyte growh factor receptor
for use as a nedicanent for treating cancer. BEP10941 ST25 SEQUENCE

LI STI NG <110> Met heresis Transl ati onal Research SA <120> High affinity

bi nding site of HGFR and nethods for identification of antagonists thereof
<130> BEP10941-CF <160> 21 <170> Patentln version 3.3 <210> 1 <211> 7425
<212> DNA <213> artificial <220> <223> pRRLsin. PPT. CW. eGPF. wpre (the eGP
codi ng sequence starts at nucleotide 4766 and finishes at nucl eoti de 5745)
<400> 1 caggtggcac ttttcgggga aatgtgcgcg gaacccctat ttgtttattt ttctaaatac 60
attcaaatat gtatccgctc atgagacaat aaccctgata aatgcttcaa taatattgaa 120
aaaggaagag tatgagtatt caacatttcc gtgtcgccct tattcccttt tttgcggcat 180
tttgccttcc tgtttttget cacccagaaa cgctggE@5§§agtaaaagat gct gaagat c 240

agtt gggt gc acgagt gggt tacatcgaac tggatctcaa cagcggtaag atccttgaga 300
gttttcgccc cgaagaacgt tttccaatga tgagcacttt taaagttctg ctatgtggcg 360

cggtattatc ccgtattpac goegggfaag padyaactegyitegeogeratiagcatt aléssc 426
agaatgactt ggt{ Ié%if&ﬁ%fa%kﬁ@3ca%%%aa E?-&Ct@ﬁﬁgﬂ%§ Q%Pa%%g%%%c§§g

t aagagaatt atgcagt gct™ gccat aacca tgagtgataa cactgcgycc aacttacttc
t gacaacgats cgguggeitcg faaggagct aacepgert t thar gcabaacatyr eyygsd cargdson

taactcgect t9ategl L 9692a5€98REmE IR GRRIL £ ak ACLARaggACHagcEEd1 660
acaccacgat gcctgtagca atggcaacaa cgttgtgcaa actattaact  ggcgaactac 720

ttact ctage ttEReghEaRTeRt tRat@R %t ggat gga ggcggat aaa gtt gcaggac 780
cacttctgcg ctcggecctt ccggetgget ggtttattge tgataaatct ggageccggtg 840

2. Use of a polypeptide comprising at least the

10 extra-cellular IPT-3 and IPT-4 domains of hepatocyte
growth factor receptor for the screening and/or
development of pharmacologically active agents useful in

the treatment of cancer.

15 3. Use according to claim 1 or 2, wherein said
pharmacologically active agent interferes with catalytic
activity, function, stability and/or expression of

hepatocyte growth factor receptor.

20 4. Use according to claim 1 or 2, wherein said
pharmacologically active agent down-regulates catalytic
activity, function, stability and/or expression of

hepatocyte growth factor receptor.

25 5. Use according to any one of the preceding
claims, wherein said pharmacologically active agent is a
hepatocyte growth factor receptor inhibitor and/or

antagonist.



agcgt gggt ¢
tagttatcta
agat aggt gc
tttagattga
at aat ct cat
t agaaaagat
aaacaaaaaa
tttttccgaa
agccgt agt t
1 BEP10941
gggt t ggact
t cgt gcacac
gagct at gag
ggcagggt cg
tatagtcctg
ggggggcygga
t gct ggccett
attaccgcect
t cagt gagcg
ccgattcatt
aacgcaatta
ccggct cgt a
gaccat gat t

caagct t aat

agcaacat gc

ggt acgat c4f
ctgaattgcc

tctctct ggt

cttaagcctc

gact ct ggt a
ggcgcccgaa
ggcttgctga
ttttgact ags

20

25

Sig%gt1£$@fé§a93é HISd L LeG Q9 LR

900

960

1020
1080
1140
1200
1260

tcgcggtatc
cacgacgggg
ctcactgatt
tttaaaactt
gaccaaaat c
caaaggat ct
accaccgct a

attgcagcac
agt caggcaa
aagcat t ggt
catttttaat
ccttaacgtg
tcttgagatc
ccagcggtgg tttgtttgcc
ggt aactggc ttcagcagag cgcagataec aaatactgtc cttctagtgt 1320
aggccaccac ttcaagaact ctgtagcacc gcctacatac ctcgctctgce 1380
ST25 taatcctgtt accagtggct gctgccagtg gcgataagtc gtgtcttacc
1440 caagacgata gttaccggat aaggcgcagc ggt cgggct g aacggggggat
1500 a@cccdg%%t HERFedascg tacctBfaceye adh g a PESC&Eagegt
lggga1ﬂ§ag®gﬁﬁaﬁngc§ég@cg@argggagagagglnga@ﬁggka &@@@gtaagc
aacag a gc ag tcca aaacgc atctt
180! P e ghqt P OaT o atetcr gaoLErgiog e At e eat o St GOFEGt ca
1740tigectat ggaalaahtdesagcRdaeheggdct inhtibacggst cctigyesttt
?gggvgtgattctgt ggat aaccgt
ttgag tgagc t'gat accgct” cgccgcagcc gaacgaccga gcgcagcgag
1920 aggaagcgga agagcgccca at acgcaaac cgcctctccc cgcgegttgg
1980 aatgcagctg gcacgacagg tttcccgact ggaaagcggg cagtgagcgc

gggo at gt gagid a geicsatieat tbaggafaccete aggct traca patddeati geft t
1

t ggt aagccc
acgaaat aga
ccaagtttac
ct aggt gaag
ccact gagcg
gcgcgt aat ¢
ggat caagag

tcccgtatcg
cagat cgctg
t cat at at ac
atcctttttg
t cagaccccg
tgctgcttge
ctaccaactc

t ggggccaga
ct at ggat ga

aact gt caga
tt aaaaggat
agttttcgtt
ctttttttct

216650 CRARLEH cgRaatTAAT: 0Lt Chel Hate ot SUad et GoaE
2220 hgpagdcytatggoaat atation gleagiptolrg acaavatyggt a acgat gagt t

2280 cttacaagga gagaaaaagc accgtgcatg ccgattggtg gaagt aaggt

2340 tgccttatta ggaaggcaac agacgggtct gacatggatt ggacgaacca
2400 gcattgcaga gatattgtat ttaagtgcct_ agctcgatac aataaac
2460 tRgacchghetikegabectgbegagthet abylytyagtt ag§c§iacss
2528 At agageht &Hﬂagdﬁﬂﬁﬂyramh@a@gkagoﬁghgpg@@@gtéC@gth@hgt

2 act a atc cctca c fttt aaat ctcta Cagt
ehgct any e ot o RRREES e cad o cSERT et ¢
27@®efagabtgca£g<@maagaggughaggggcggcbaanbmgU@Bgﬂmaﬁgmmaaaaa

27ggowth factor receptor activity, comprising the steps of:

in with

(a)

polynucleotide encoding at least the extra-cellular IPT-3

putting contact a test agent i) a

and IPT-4 domains of hepatocyte growth factor receptor,

ii) a polypeptide comprising at least the extra-cellular

IPT-3 and IPT-4 domains of hepatocyte growth factor

receptor, or 1iii) cells expressing at least the extra-

cellular IPT-3 and IPT-4 domains of hepatocyte growth

factor receptor,

(b) measuring hepatocyte growth factor receptor
activity, function, stability and/or expression, and

(c¢) selecting the agent that reduces hepatocyte
growth factor receptor activity, function, stability

and/or expression.
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cggaggct ag
at cgcgat gg
t at agt at gg
at cagaaggc
agaact t aga
gat aaaagac
caccgcacag
ggagaagt ga
ccaaggcaaa
tccttgggtt

t acaggccag
2 BEP10941
ct ccaggcaa
t ggggt t get

aat aaat ctc
aacaattaca
aat gaacaag
acaaat t ggcs
agaat agttt

tcgtttcaga
gaaggt ggag
acttttaaaa
at agcaacag
at cgat aagc
cgcccaacga
tagggact t §
t acat caagt

ccgect ggca
acgt at t agt

gat agcggt t

tgttttggca
cgcaaat ggg
accgt cagat

aaggagagag
gaaaaaattc
gcaagcaggg
t gt agacaaa
tcattatata
accaaggaag
caagcggccg
attat at aaa
gagaagagt g
ctt gggagca

acaattattg tct

at gggt gcga
ggt t aaggcc
agct agaacg
t act gggaca
at acagt agc
ctttagacaa
ctgatcttca
t at aaagt ag
gt gcagagag
gcaggaagca
gt at ag

gagcgt cagt
agggggaaag
attcgcagtt
gct acaacca
aaccct ct at
gat agaggaa
gacct ggagg
t aaaaat tga
aaaaaagagc

ct at gggcgc
t gcagcagca

at t aagcggg
aaaaaat at a
aat cct ggcc
tcccttcaga
tgtgtgcatc
gagcaaaaca
aggagat at g
accat t agga
agt gggaat a
agcct caatg
gaacaatttg

ggagaat t ag
aatt aaaaca
t gt t agaaac
caggat caga
aaaggat aga
aaagt aagac
agggacaatt
gt agcaccca
ggagctttgt
acgct gacgg
ct gag

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420

cta
ST25 ttYagg qﬁuﬁﬁﬁﬁﬁﬁkfat&ﬂmﬁﬂxcﬁp%aaﬁch@§@chté8aééag
ggﬁger@ﬁ@t eeligoCmé gb@gar@ga nt a@@é@a@gg abepaceget neclagggat t
ct catttgcacc .ac gct t ggaat gc_t agtt ggagt
366611t§g%%%§€%9 91 tYydatBHY WEJa Sgge gggg?gbggr%ﬁgﬁﬁaaatt
3660 caagcttaat acactcctta attgaagaat cgcaaaacca gcaagaaaag
3720 aattattgga attagataaa tgggcaagtt tgtggaattg gtttaacata

3780  tgfggtatat, gaaathalt ¢ Alaat galag t aggagachl,09hagotkt a
3840 ttgctgtact ttctatagtg aatagagtta ggcagggata ttcaccatta

3906P2 EREHES { FERW HA CEREHRIY F WFRELYEOF e cFadyfesdcagaagaa

3960r egegedlsach@acagat cc attcgattag tgaacggatc tcgacggtta
4020 gaaaaggggg gattgggggg tacagtgcag gggaaagaat agtagacata

4080 acatacaaac taaagaatta caaaaacaaa ttacaaaaat tcaaaatttt
4140 ttgggagttc cgcgttacat aacttacggt aaatggcccg cctggctgac
4200 ctrccdéanozot t gaogbcaaingat gacgt debgtt cczat avgtlaatcgdeaa
4Zggqu888étQQ%Q&iQ%gtQQQ!ggx%QBaEéifﬁﬂaQta@@ftQCQnﬁﬁcﬁkﬁgﬁag

gtatcatatg ccaagtacgc cccctattga cgtcaatgac ggtaaatggc
4399ma%@%t@Ecb%@atggﬁﬁ@aiEQWQQHQﬁﬂﬁﬂﬁtrqgﬁéﬁéétﬁ@g‘@é@té@a?ct
444041 eahelet 8ot @ELAL 00 dard@sggttttg gcagtacatc aatgggcgtg
4500 tgactcacgg ggatttccaa gtctccaccc cattgacgtc aat gggagtt
4560 ccaaaatcaa cgggactttc caaaatgtcg taacaactcc gccccattga
4620 cggtaggcgt gtacggtggg aggtctatat aagcagagct cgtttagtga
4680
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cgcct ggaga
ccaccggt cg
ct ggt cgagc
ggcgat gcca
gt gccct ggc
cccgaccaca
gagcgcacca

cgccat ccac
ccaccat ggt
t ggacggcga
cct acggcaa
ccaccct cgt
t gaagcagca
tcttcttcaa

gctgttttga
gagcaagggc
cgt aaacggc
gctgaccctg
gaccaccctg
CgaGEQEHENCE

cct ccat aga agacaccgac
gaggagct gt tcaccggggt
cacaagttca gcgtgtccgg
aagttcatct gcaccaccgg
BELC09408895 L gcagt get t

eEgJisegcca tgcccgaagg
aact acaaga cccgcgccga

t ct agaggat
ggt gcccatc
cgagggcgag
caagct gccc
cagccgct ac
ctacgt ccag

ggt gaagttc

4740
4800
4860
4920
4980
5040
5100

g%acgac

gagggagit aMetharggt daz éP@bg§e8Fﬁ§5dﬁbca tcgacttcaa

aacatgepg9 ny

agcgt
ctgcc

cagc
%ta

ggaggacggc
AGAROGY PORAhECHAE LRAGRARAMACHATRAE Hot! dddrat ¢AL[I6R
gacaagcaga afameggedfstsadggbghac ttcaagat cc gccacaacat cgaggacggc
tCﬂgfgacca ctaccagcag aacaccccca tcggcgacgg ccccgtgcetg
BERERAL et gagcacccag tccgecct ga gcaaagaccc caacgagaag

cgcgahiggearsfggt cct gct ggagttcgtg accgccgeccg ggatcactct cggeat ggac

5160
5220
5280
5340
5400
5460

3 BEP10941 5T25 gagct gt aca agtaaagcgg ccgcgtcgac aatcaacctc tggattacaa

aat t tg¥fma PEEQU Inagtstigack-g gtattcttaa ctatgttget ccttttacge
cgctg ta15580 atgcctttgt atcatgctat tgcttcccgt atggctttca
cttgﬂgggéa7§§§0 tcctggttgce tgtctcttta tgaggagttg tggccecgttg
t ggcaioged gpRA00 tgcactgtgt ttgctgacgc aacccccact ggttggggca
ct gt cagst c ab¥Bicigttt ccggga ctttcgettt ccccctceccet attgccacgg
cgccg gc 5820 cttgcccget gectggacagg ggctcggetg ttgggcactg
ggt gt zgé

tct gcgcggg naf¥ddriacol7eetdndt FacishegtacaudTlee@dfc Gy 45)at ccagegg
ccgcgggg%glgggg ctgccggctc tgcggectct tccgegtctt cgecttcgcec
tcgg C ctttgggccq cctceceegec, t attc t tacc
at gacrPALIE AT IO T SR ORGSR T Tans ‘act e PAR AA6LeA0g
gggctaatistbl Btaragj@ecaagadngreacdaatd aetddtctda Clabgiaghgy
ttagaccaga 6240 tctgagcctg ggagctctct ggctaactag ggaacccact
caat FRa§932983 0 LIRYd(t ERAFATHEGS GBAFUACHt FREEGEEET Jitefeaglg
aact a t t g
ot cataea 020 R o aRr it Aot 2 90aaas: LLHLANEED
aact tgtttygytgd Srgap taguagtiddaacy@at ggidtaccanabaagyeag attagtiafagac

aat aaagcat 6540

ttett

t at c AALEGICEEfFPaagaacgt

cggtattatc
agaatgactt
taagagaatt
tgacaacgat
taactcgcct
acaccacgat
ttactctagc
cacttctgcg
agcgtgggtc
tagttatcta
agataggtgc
tttagattga
ataatctcat
tagaaaagat
aaacaaaaaa
tttttccgaa

agccgtagtt

ccgtattgac
ggttgagtac
atgcagtgct
cggaggaccg
tgatcgttgg
gcctgtagea
ttccecggcaa
ctcggecctt
tcgcggtatce
cacgacgggyg
ctcactgatt
tttaaaactt
gaccaaaatc
caaaggatct
accaccgcta
ggtaactggc

dggccaccac

t cact

gttccagkga
gccgggcaag
tcaccagtca
gccataacca
aaggagctaa
gaaccggagc
atggcaacaa
caattaatag
ccggctggcet
attgcagcac
agtcaggcaa
aagcattggt
catttttaat
ccttaacgtg
tcttgagatc
ccagcggtygg
ttcagcagag

ttcaagaact

cattctagt t

tgagcactt

agcaactcgg
cagaaaagca
tgagtgataa
ccgetttttt
tgaatgaagc
cgttgcgcaa
actggatgga
ggtttattgc
tggggccaga
ctatggatga
aactgtcaga
ttaaaaggat
agttttcgtt
ctttttttct
tttgtttgec
cgcagatacc

ctgtagcacc
Page 1

99 r g

tcgccgcata
tcttacggat
cactgcggcc
gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatct
tggtaagccc
acgaaataga
ccaagtttac
ctaggtgaag
ccactgagcg
gcgcgtaatc
ggatcaagag
aaatactgtc

gcctacatac

ccaaact cat

ctatgtggcg
cactattctc
ggcatgacag
aacttacttc
ggggatcatg
gacgagcgtg
ggcgaactac
gttgcaggac
ggagccggty
tcccgtatceg
cagatcgctg
tcatatatac
atcctttttg
tcagaccccg
tgctgcttgce
ctaccaactc
cttctagtgt

ctcgctctgce

t at gt ggat a
ttttctcctc
t caggcaacg
ttgccaccac
cggaact cat
acaatt ccgt

¢g p&&@sq n. IOHRRYCL G  GHLEthd GEFALIET PCbGuTE! Gkt dCcacct ggat

accttccttc
ct cagacgag
tttaagacca

Jgg ctggaa
gltiedctct gg
gct t aagcct
t ¢&@t ct ggt
t gggagttca

gagt gagagg
adadttcaca

C%gé gt at ct
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
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6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260

ggct ct agct atcccgeccc
actaattttt tttatttatg

t aact ccgcc cagttccgec cattctccgce
cagaggccga ggccgcctcg gcctct gage
gt agt gagga ggcttttttg gaggcctagg cttttgcgtc gagacgtacc
t at agt gagt cgtattacgc gcgctcactg gccgtcgttt tacaacgtcg
aaccctggcg ttacccaact taatcgectt gepfpasalgsccecctttcge caget ggegt
aat agcgaag aggcccgcac cgatcgccct tcccaacagt tgcgcagcct gaat ggcgaa

t ggcgrpacgtggcacdagt egr tc ggopray ta gageTygrgyc gy 9§t giaggt gumtt t§@esyc g cego
gtgaCC cta cacttgcca cgccct aqgc cccgctectt tcaoctttett cccttcce

o O it Caeh dRdargEass JgEr kg ecpdfiont Tarof iy cohol
cgat t gt gy@kt § PSR L 6t EQRAEES aab@RAEH L@ tatdRQE0iQR th Bt Carssh

agtgggccat cgccctgata gacggttttt cgccctttga cgttggagtc cacgttcttt
aat aglagaecqact YERHCEEIR 0 489377aa%h CH8ARIGEACE BT RGE crIBY G ct1&P 7320

gattt a ta 7380

anat (T e e g o R Ao Y o o B p 10041 sT25
<210>tQggRlitky 2886 tctdl 2rtdadAgt = YaBrttant fatgi bdgt<a 20p999g@RB> codidng sequence
of Deco(%/ Met FLAGhi s  <400> 2 atgaaggccc. ccgctgtgcet t cacctggc]a@ cctcgtgc
t cct 9Pt ALILE B YESY 62 KPS At FFYYGEHGPEE " éab%fgﬁgfﬁtgca ét ccg
agat gﬁﬁjc%a&%%&tc&@@@ctlé@gtﬂa&&@@%b&@t&@@%ﬁ‘t&@&g@géiﬁﬁ@a@é‘@t ccogshccaga
atgtcattct acatgagcat 180 cacattttcc ttggtgccac taactacatt tatgttttaa

at gagheagaoasst tHGang 2 40CCIsRIge t9gacdacseafacdfgagceiagitgray gakt¥cccag
attgt 3 C t t aaa
A e e e B R R
gcagcgiwgaagcagaguuacagdi 20tcdagecagugany@ygtcigtyarrge cangahaata aca@ot gaca
tacagtcgga gqgttcactgc 480 atattctccc cacagataga agagcccagc cagtgtcct
act gt G000 Gy B T rE Lo 5 5099 G A5G CHASTT EL THEALE ot SEIE cqnPeat ca
actt C%éﬂt@‘:gﬂﬁ@&é’@g@@&g@ggata%'fcﬁﬁf@-tttt%ﬁéa&bé HhkseGad0 catgoa tiagattcga
t at cagt gag aaggct aaag 6

cccatggctg
tattccagaa
caattcgccc
t gact gggaa

acgccaagcg cgcaattaac cctcactaaa gggaacaaaa gctggagctg caagcttaat 2220
gtagtcttat gcaatactct tgtagtcttg caacatggta acgatgagtt agcaacatgc 2280
cttacaagga gagaaaaagC accgtgcatg ccgattggtg gaagtaaggt ggtacgatcg 2340
tgccttatta ggaaggcaac agacgggtct gacatggatt ggacgaacca ctgaattgcc 2400
gcattgcaga gatattgtat ttaagtgcct agctcgatac aataaacggg tctctctggt 2460
tagaccagat ctgagcctgg gagctctctg gctaactagg gaacccactg cttaagcctc 2520
aataaagctt gccttgagtg cttcaagtag tgtgtgcccg tctgttgtgt gactctggta 2580
actagagatc cctcagaccc ttttagtcag tgtggaaaat ctctagcagt ggcgcccgaa 2640
cagggacctg aaagcgaaag ggaaaccagda gctctctcga cgcaggactc ggcttgctga 2700
agcgcgcacg gcaagaggcg aggggcggcg actggtgagt acgccaaaaa ttttgactag 2760
cggaggctag aaggagagag atgggtgcga gagcgtcagt attaagcggg ggagaattag 2820
atcgcgatgg gaaaaaattc ggttaaggcc agggggaaag aaaaaatata aattaaaaca 2880
tatagtatgg gcaagcaggg agctagaacg attcgcagtt aatcctggcc tgttagaaac 2940
atcagaaggc tgtagacaaa tactgggaca gctacaacca tcccttcaga caggatcaga 3000
agaacttaga tcattatata atacagtagc aaccctctat tgtgtgcatc aaaggataga 3060
gataaaagac accaaggaag ctttagacaa gatagaggaa gagcaaaaca aaagtaagac 3120
caccgcacag caagcggcecg ctgatcttca gacctggagg aggagatatg agggacaatt 3180
ggagaagtga attatataaa tataaagtag taaaaattga accattagga gtagcaccca 3240
Cccaaggcaaa gagaagagtg gtgcagagag aaaaaagagc agtgggaata ggagctttgt 3300
tccttgggtt cttgggagca gcaggaagca ctatgggcgc agcctcaatg acgctgacgg 3360
tacaggccag acaattattg tctggtatag tgcagcagca gaacaatttg ctgagggcta 3420
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720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680

gaaacgaaag
tt cagagat t
ttcttgacgg
ttctgttcca

atggttttat
cttaccccat
t ccaaaggga
t aaact ct gg

gtttttgacg gaccagtcct acattgatgt tttacctgag
taagtatgtc catgcctttg aaagcaacaa ttttatttac
aact ctagat gctcagactt ttcacacaag aataatcagg
attgcattcc tacatggaaa tgcctctgga gtgtattctc
acagaaaaga gaaaaaagag atccacaaag apgg@pagtgbsttaatatact tcaggctgceg
t at gt cagca agcct ggggc ccagcttgct agacaaat ag gagccagcct gaat gat gac

at t ct ttohggraygga Groce YTt dat BEERGe bely CegBLiauye tag tcaapaag cetaicagardac gatdo
t gt gt t tat t.at gt tict t
aacactita Gk tibbedogTath Rrfid FELRRNHL Ce RS A Rl B0

acact ¢gygaagrasd tre gt Lccag ged 3y eaa cegratsgiagat gaat adangaaacagagieon
accacagctt é%cagcgcgt tgacttattc atgggtcaat tcagcgaagt cctcttaaca
t ct at H9GRERALEt FEWRRBERCadEeRfaEe9T taa%ag%t%gaﬂ@@ﬁggﬁéea’a%ﬁgagﬁép
cgct  CALOEAQOLLLLO0 ol LEL£A8LEA JOREGRALE AR6ELELG Udbaganly! | L0
ctggactccc atccagtgtc tccagaagtg attgtggagc atacaftaaa ccaaaatggc
t acacaoitgytddhad tagh tapag dagEagat t tgtgwagay oo ttatdagaat ggattaggggciige
agacatttcc aqtcctgcag tcaatgcctc tctgccccac cctttgttca, gtgtggce
tgccaEﬂﬁEB?%&tﬁﬁ%ﬁﬁ% ‘ﬁ?ﬁﬁﬂ%ﬁgﬁétF&%%¥65§é§t§$Q§§ dﬁgétg%ggcagggg
t gt ct gertgrLaat edraeage Pahtddageta @@ab@fiads aa caeaithganqd tagapacazpg 1740
ctgaccatat gtggctggga ctttggattt cggaggaata ataaatttga tttaaagaaa 1800
5 BEPIOR4ItET28AGEL oAy 00RCACYRET PYA6E0RIAFRGRIAI2AcLI9gH299 t at¥Pgagag
cacga 6 t ot tatgtc
B B T A R S S S S SRR L
t gt aagemeagdgd80at@ytadd teguytggaaalygedayaht cigabggaitagataggeacigt t4080t acttt
aact ggaaat 2040 tacctaaacaagtg qgattc taqggacatt tcaattggtg ggg@aacatg
t act t 1942533067 23948 bty FEd3e e %t ftR22P G SRR IR LY e aldlcat ttc
aact gedjghhgakb0gcach&it aaetracggparht g cel lRICFAACARTRIACGRA JFR0CL T cag
ttaccgtgaa 2220 gatcccattg tctatgaaat tcatccaacc aaatctttta ttagtggtgg
gagCcacEAcac X230t9a50 Rt Jripaggbadadteicajafitraagfic@aatpgyoectiga ggt cat
ciBgttcaga

t
%%Eggﬁz ccct gaaaac

ot ooy Shadlotee REPURF SOPE BT Hipl 8o AUT A0t AR
t438at gt aca

gcaactcc
caaaggaitichtid460cadgteadgictagraat gggat cettght apaaadagct tdggat gdaaa

Laat ool atg 2020, K41aa95etL L IRaRANcs agtdat et SR pee et ot
catcgctatt accatggtga tgcggttttg gcagtacatc aatgggcgtg gatagcggtt 4500
tgactcacgg ggatttccaa gtctccaccc cattgacgtc aatgggagtt tgttttggca 4560
ccaaaatcaa cgggactttc caaaatgtcg taacaactcc gccccattga cgcaaatggg 4620
cggtaggcgt gtacggtggg aggtctatat aagcagagct cgtttagtga accgtcagat 4680
cgcctggaga cgccatccac getgttttga cctccataga agacaccgac tctagaggat 4740
ccaccggtcg ccaccatggt gagcaagggc gaggagctgt tcaccggggt ggtgcccatc 4800
ctggtcgagc tggacggcga cgtaaacggc cacaagttca gcgtgtccgg cgagggcgag 4860
ggcgatgcca cctacggcaa gctgaccctg aagttcatct gcaccaccgg caagctgccc 4920
gtgccctgge ccaccctcgt gaccaccctg acctacggcg tgcagtgctt cageccgctac 4980
cccgaccaca tgaagcagca cgacttcttc aagtccgcca tgcccgaagg ctacgtccag 5040
gagcgcacca tcttcttcaa ggacgacggc aactacaaga cccgcgccga ggtgaagttc 5100
gagggcgaca ccctggtgaa ccgcatcgag ctgaagggca tcgacttcaa ggaggacggc 5160
aacatcctgg ggcacaagct ggagtacaac tacaacagcc acaacgtcta tatcatggcc 5220
gacaagcaga agaacggcat caaggtgaac ttcaagatcc gccacaacat cgaggacggc 5280
agcgtgcagc tcgccgacca ctaccagcag aacaccccca tcggcgacgg ccccgtgcetg 5340
ctgcccgaca accactacct gagcacccag tccgccctga gcaaagaccc caacgagaag 5400
cgcgatcaca tggtcctgct ggagttcgtg accgccgecg ggatcactct cggcatggac 5460
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2640
2700
2760
2820

aagggaaat g
agct gt gaga
ct gaaattga
ggaaaagt aa

atattgaccc tgaagcagtt aaaggtgaag tgttaaaagt tggaaataag
atatacactt acattctgaa gccgttttat gcacggtccc caatgacctg
acagcgagct aaat at agag tggaagcaag caatttcttc aaccgtcctt
tagttcaacc agat cagaat ttcacagcta gctctgacta caaggacgac
gat gacaaga gcgattacaa agacgat gat g%;@@gg\ﬁ%agcatcacca ccat cat cac 2880

cattga 2886 <210> 3 <211> 1590 <2127> <213> artificial <220> <223>
Codi mgseg;macaguaﬁaﬁe;gac@_o@@hgac agdOQx cBc aygaaggas Gateygtaggihgetsskgcacct gge

acaacR LR at GAbt eogab ot Dy 6ot PRk AARLE R CARCht (a6 Catdlanaca
cccat

LR Rk Ji Ak ElatacgdIRIER atfrreas atbtdtcerttOayoscRe t aaabacatt
t at gttttaa at gaggaaga ccttcagaag 240 gttgctgagt acaagactgg gcct 8t gctg

gaac et agt et PHCteEtaat 9 W0ag bt 1990 CIt e d§agdfca cadgos atagty at5c,79 gaggt
ttt t
ot ag PP AR AR ARELALE i thoofld MLEOBRRE AT AR (e car

attag cagagggacc ccacaat cat
act gcttgacegdoacagitegoer tggt dcact ge ad8fkcaayqidggharcacagmgat aga agsdgeccagce

Cagt CCTBESR Rt FET oG AP, SO PE A ar PRI INDS oat SABDL o

cttat gecrddatfrrteei d hfsRitheaa geat Hadt gadadaggat aga gagaggaaag
at ggt%gzg?a Ctgt t tgftt%gacg Cgag%%g?cct gacasﬁaga?gt at ttacct gagcg(%g;g ttcagagatt

ct t actEEaEtuCAagitArat ¢ Cc At PHUEEETQ AABGHOGHL RS CLTIGLAE 1TQEITSTI t t¥0Pgacgg

Casireg AL IR CELERGREEL SASIREII AR b atb RS- L]

acagaaaaga
gaaaaaagagu@ccacaaad:cadggmagt gl getafjtataatthapggatgegcdalta t agigbcagca

Page 4

agcct ggggc ccagcttgct agacaaat ag gagccagcct gaatgatgac 1020 attcttttcg

gggt g%qgéﬁ%c@éaé@g}ég SR CcEAgdttEiy & g%%éé@%%&tg%ﬁ%gg@aqgc%ti@g@ Stgtgtg

catt caGlata g Al FatBEPAGEE kEFACRGY Y CHGEFCAAFaddHR 6240
tctgagcctg ggagctctct ggctaactag ggaacccact gcttaagcct caataaagcet 6300
tgccttgagt gcttcaagta gtgtgtgccc gtctgttgtg tgactctggt aactagagat 6360
ccctcagacc cttttagtca gtgtggaaaa tctctagcag tagtagttca tgtcatctta 6420
ttattcagta tttataactt gcaaagaaat gaatatcaga gagtgagagg aacttgttta 6480
ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca aataaagcat 6540
ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct tatcatgtct 6600
ggctctagct atcccgeccce taactccgcec cagttccgec cattcteccgce cccatggetg 6660
actaattttt tttatttatg cagaggccga ggccgcctcg gcecctctgagce tattccagaa 6720
gtagtgagga ggcttttttg gaggcctagg cttttgcgtc gagacgtacc caattcgccc 6780
tatagtgagt cgtattacgc gcgctcactg gccgtcgttt tacaacgtcg tgactgggaa 6840
aaccctggeg ttacccaact taatcgcctt gcagcacatc cccctttcge cagcectggegt 6900
aatagcgaag aggcccgcac cgatcgccct tcccaacagt tgcgcagect gaatggcgaa 6960
tggcgcgacg cgccctgtag cggcgcatta agcgcggcgg gtgtggtggt tacgcgcage 7020
gtgaccgcta cacttgccag cgccctageg cccgctectt tegetttett cccttecttt 7080
ctcgccacgt tcgccggett tccccgtcaa gcetctaaatc gggggctccc tttagggttc 7140
cgatttagtg ctttacggca cctcgacccc aaaaaacttg attagggtga tggttcacgt 7200
agtgggccat cgccctgata gacggttttt cgccctttga cgttggagtc cacgttcttt 7260
aatagtggac tcttgttcca aactggaaca acactcaacc ctatctcggt ctattctttt 7320
gatttataag ggattttgcc gatttcggcc tattggttaa aaaatgagct gatttaacaa 7380
aaatttaacg cgaattttaa caaaatatta acgtttacaa tttcc 7425



aacaat gt ga gatgtctcca
acacttctga gaaattcatc
accacagctt tgcagcgegt
tctatatcca ccttcattaa
cgcttcatgc aggttgtggt
ct ggaetiosc 2at ccagt gt ¢

gcatttttac
aggct gt gaa
tgacttattc
aggagacctc
ttctcgatca
t ccagaagt g

ggacccaat c atgagcactg
gcgcgeccgt g at gaat at cg
at gggt caat tcagcgaagt
accat agcta atcttgggac
gep®al Cagscccct cat gt
att gt ggagc atacattaaa
gct agedldr g 88bacaagga cgacgat gac aagagcgatt acaaagacga
ctgca@ﬂéﬁcﬁﬁ%ggﬁggﬁca tcaccattag 1590 <210> 4 <211> 1779
artifrcial < > "<223> Codi ng sequence of Sema-PSI_FLAGI s
at gaagaposc ccgctgtget tgcacctgge atcctcgtge tcctgtttac cttggtgeag
aggagear g Ggyrdytsgaeencagatdeaey degcllagitcg agat gaat gt gaat at gaag
tatcagﬁhgc caacttcac cgcggaaaca cccatccaga atgtcattct acatgagcat
cacat §ign86o 0 oG5t 2gEIR%aEE akal Gigkht AR (R BAHAALYESddCagaY
gttgct gagi ~ acaagacfgg gcctgtgctg gaacacccag attgtttccc at gtcaggac
t gcagiungoeratdgedRatetacafgusagER IgRAYAFGaR ARG hgaraoat PR tIAGgCct 28
gttgtcgaca Gctact t c t t ggg
Dgccabigaie St ofatt e SAAREES ZhiORRYR doPERTED SateaanReacnet

at at t edat et acagRitggGaagagaacage taagttgitas taygagd@iogt goit cggamgC Cc 49
ggagccaaag tcctttcatc tgtaaaggacggggttcatca acttctttgt aggcaatacc

at aaadtortIadtt at30R 9% gt (RO ER JREERSCEE G IR ICAGt Y&G “addfgct aadl

t
J°SECHERR )0 AL O AREpaNlg ottt aen g

ctttaatagg
aacagagttt
cctcttaaca
at cagagggt
gaattttctc
ccaaaat ggc
t gat gat aag

1200
1260
1320
1380
1440
1500
1560

<212> DNA <213>
<400> 4

60
120
180
240
300
360
420
480
540
600
660
720 Page

taagtatgtc catgcCtttg aaagcaacaa

ttttagttgacgar80cciact atafat gat daecbaagyaec taae tarRageitcagctagagagiac t t d@facaag

aataa{ 840 att

gtgta.é%%?gcgﬁSOatiﬁégt

CradbiyiiRt et B SRAEG R RaRER  Talbe o0

t cagostade et He0cadagb gidenggayrgagd Fagf ceqarttygpiggagprragatay gagaoagcect
gaat gat gac 1020

ggagccaaag tcctttcatc tgtaaaggac cggttcatca acttctttgt aggcaatacc 600
ataaattctt cttatttccc agatcatcca ttgcattcga tatcagtgag aaggctaaag 660
gaaacgaaag atggttttat gtttttgacg gaccagtcct acattgatgt tttacctgag 720
ttcagagatt cttaccccat taagtatgtc catgcctttg aaagcaacaa ttttatttac 780
ttcttgacgg tccaaaggga aactctagat gctcagactt ttcacacaag aataatcagg 840
ttctgttcca taaactctgg attgcattcc tacatggaaa tgcctctgga gtgtattctc 900
acagaaaaga gaaaaaagag atccacaaag aaggaagtgt ttaatatact tcaggctgcg 960
tatgtcagca agcctggggc ccagcttgct agacaaatag gagccagcct gaatgatgac 1020
attcttttcg gggtgttcgc acaaagcaag ccagattctg ccgaaccaat ggatcgatct 1080
gccatgtgtg 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 gaattttctc 1440
ctggactccc atccagtgtc tccagaagtg attgtggagc atacattaaa ccaaaatggc 1500
tacacactgg ttatcactgg gaagaagatc acgaagatcc cattgaatgg cttgggctgc 1560
agacatttcc agtcctgcag tcaatgcctc tctgccccac cctttgttca gtgtggctgg 1620
tgccacgaca aatgtgtgcg atcggaggaa tgcctgagcg ggacatggac tcaacagatc 1680
tgtctgcctyg caatctacaa ggttttccca aatagtgcac cccttgaagg agggacaagg 1740
ctgaccatat gtggctggga ctttggattt cggaggaata ataaatttga tttaaagaaa 1800
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1080
1140
1200
1260
1320
1380
1440
1500
1560
1620

attcttttcg gggtgttcgce
gccatgtgtg cattccctat
aacaat gt ga gatgtctcca
acacttctga gaaattcatc

acaaagcaag
caaatatgtc
gcatttttac
aggct gt gaa

ccagattctg ccgaaccaat
aacgacttct tcaacaagat
ggacccaat c at gagcactg
gcgcgecegt g at gaat at cg
accacagctt tgcagcgcgt tgacttattc aigggfsqasf, cagcgaagt cctcttaaca
tctatatcca ccttcattaa aggagacctc accatagcta atcttgggac atcagagggt
cgct t eatagegaiggttgitggéad ttgbggrittga aggatyaaitt asaagtgafagat yigagaattt t t TEEO
ctggactccc atccagtgtc tccagaagtg attgtggagc atacattaaa ccaaaat

{ acacHABE T ab ARG PG ARG TGATY RCHRIGAL CLe2abt 10 5at HGET Jugo 10
agacattdLegpdt aEdfHGaasad GRAABRELE dEtBHEGeEafge6hdtcal tFRadhH00CI GO
tgccacgaca aatgtgtgcg atcggaggaa tgcctgagcg ggacatggac tcaacagatc 1680

t gt ct agfPAGteICagerBtaaIT tactiggat Waeg@R FacRcatgdgaractoearaigacy0 1740

at ga C t <2 <211> 58 <212>
LRSI ?‘?f@?%?‘ﬁ%@%@“‘é?és@%ﬁﬁgﬁga%%éﬁ%naég %fgtﬁgfé T FLAGhi s <400>
5 at gagggotcaacegadtgtgct tygTiarchygecataricc gapccitaicgéddtgaegett gg2lHdag 60

a agcaat t acacact ttatcact aagaaga tcacgaagat cccatt t 120
Q001 £ BRI A Hjtta GHIHEE EOT CALTICARE BDRIEH A Er Vo bEAC ALY A ( (4420 180

cagt 95 9acta O 9ecAGHAaC At Gadtd L0 EGATG B/ PGe! §aftacHs@ACa gy 240
act caacaga tctgtctgcc tgcaatctac aaggttttcc caaatagtgc accccttgaa 300

ggagggergaas Hgc vgrrseat Caug tgeuly agagt (acggadaatogygdgeratotacataaaii40 360
gatttaaa aaact a ctectt a agc cttgac ttiaagt 420
g ac R B ARATtad FhEGeCAER AR AT el RCt SRl G 90 120
t ccat agitdcaadid caaaicigcL QacgOYact @gassaicaca dyacalct cidagetadgt ggedo 540
cctgtaataa caagtatttc gccgaaatac ttgcgtcct atgg ctggtggcac tttacttact 600

t t aact B4t ER% 4E299355C T AGFCRAFAAE T EPAYHCACH TBLIeaat RS LY haadt® 660 Page
8 BEP%Q%%CC?:}S%téﬁa@géé LgegARAYt HAhegRracAG It &l hOrRLALL at aggpccage

ccaaaccatt

ggat cgat ct
cgt caacaaa
ctttaat agg
aacagagttt

aagggaaatg atattgaccc tgaagcagtt aaaggtgaag tgttaaaagt tggaaataag 2640
agctgtgaga atatacactt acattctgaa gccgttttat gcacggtccc caatgacctg 2700
ctgaaattga acagcgagct aaatatagag tggaagcaag caatttcttc aaccgtcctt 2760
ggaaaagtaa tagttcaacc agatcagaat ttcacagcta gctctgacta caaggacgac 2820
gatgacaaga gcgattacaa agacgatgat gataagctgc agcatcacca ccatcatcac 2880
cattga 2886
<210> 3

<211> 1590

<212> DNA

<213> artificial

<220>

<223> cCoding sequence of Sema_FLAGhis

<400> 3

atgaaggccc ccgctgtgct tgcacctggce atcctcgtge tcctgtttac cttggtgcag 60
aggagcaatg 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 atgtctttcc ccacaatcat actgctgaca tacagtcgga ggttcactgc 480
atattctccc cacagataga agagcccagc cagtgtcctg actgtgtggt gagcgccctg 540
ggagccaaag tcctttcatc tgtaaaggac cggttcatca acttctttgt aggcaatacc 600
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780
840
900
960
1020
1080
1140
1200
1260
1320

tcaactgagt ttgctgttaa attgaaaatt
agttaccgtg aagatcccat tgtctatgaa
gggagcacaa taacaggt gt tgggaaaaac
at aaat gt gc at gaagcagg aaggaacttt acagtggcat gtcaacatcg

gagataatct gttgtaccac tccttccctg %g?@%t%sat ctgcaact ccccctgaaa
accaaagcct ttttcatgtt agatgggatc C Ccaaat "actttgatct catttatgta
cat aajtehgtdtgt ttaageccd hjdigaaacy tegaQitgal gatt&dagt oy ccariggaassid
gtactggaaa ttaagggaaa tgatattgac cctgaagcag ttaaaggtga agtgttaaaa
Ot t QQIHACaAAGatE A i AEF AT SE FPESHHEL b LY A EFEa TR Cat Gacogid
cccaat @aggegdtact arat LatIRa5AVCHRY GtsaakaY 3286 L9206 apEGRAt L 1RY
t caaccgtcc ttggaaaagt aatagttcaa ccagatcaga atttcacagc tagctctgac 1380

t acaalgatRcIogElFAea30a)agCUARDAL JSEOTRCHRLY CacaaRgadpirateauycat G 1440
t 5 < > < > 9 > 13> tificial
o3 AR R P et re HaTheaad AlRce EhE AL e 57 BT 1S 8

t gcacsdaygeasfacgiLghggad actgicahag @by Htgc agabtataaggegyaatdrgyggad9gggg
cggt ggat cc cctgcaatct acaa gctttt cccaaat agt 120 gcaccccttg aaggagggac

aaggct YK R Y1 G899 YGHALLHPGY 292 EIFAFFITEWC 43I0 t t H%0t t aaa
gaaaagfger iyt ?é&t@%&gd}%@é‘é&%g%} &B?&@&% t&ggél&aa‘%cg%g{att@ag&ﬁ: agageacgat
gaat acattg aaafgcacag ttggtcctgc catgaataag 300 catttcaata tgtccataat
t at t t gRAVTPYc cATPgYgatc sazapaat @ avagrEdcat tiragédmgat ceatangeapg at £lddgt aat
aacaagt att tcgccgaaat acggt at t 420 _actttacita ct act gg

Lot be ePR A RIR A adr - Joryeditdd Pl it

aaat t 3EEF

aaaaagtgh@ctpagacagtard hehéQrghd dchadages crgadthtcgcanmagager t tizsaact ga
gtttgctgtt aaattgaaaa ttgacttagc caaccgagag 600 acaagcatct tcagttaccg

gacttagcca accgagagac
attcatccaa ccaaatcttt
ctgaattcag ttagtgtccc

aagcatcttc
tatt agt ggt
gagaat ggt c
ctctaattca

Page 7

t gaagdt CeRIE "t §9 et addrtidat te ddeeeaat cica86Padtt ¢S TARMG gt Yygageac
aat aacageh+ At 098238f LAGLARRLEE RBLIAREIL f2hhgatCORABRL A  CRYspaat gt
gcat gaagca ggaaggaact ttacagtggc atgtcaacat 78 cgctctaa cagagat aat
ct gt t gt catget agdiitgtggtt gtabwaycd ggastaiicgaaac8uatgt gaattttctc 1440
ctggactccc atccagtgtc tccagaagtg attgtggagc atacattaaa ccaaaatggc 1500
gctagctctg actacaagga cgacgatgac aagagcgatt acaaagacga tgatgataag 1560
ctgcagcatc accaccatca tcaccattag 1590
<210> 4
<211> 1779
<212> DNA
<213> artificial
<220>
<223> Coding sequence of Sema-PSI_FLAGhis
<400> 4
atgaaggccc ccgctgtgct tgcacctggce atcctcgtgce tcctgtttac cttggtgcag 60
aggagcaatg 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 atgtctttce ccacaatcat actgctgaca tacagtcgga ggttcactgc 480
atattctccc cacagataga agagcccagc cagtgtcctg actgtgtggt gagcgccctg 540
ggagccaaag tcctttcatc tgtaaaggac cggttcatca acttctttgt aggcaatacc 600
ataaattctt cttatttccc agatcatcca ttgcattcga tatcagtgag aaggctaaag 660
gaaacgaaag atggttttat gtttttgacg gaccagtcct acattgatgt tttacctgag 720



ctccccctga
9 BEP10941
gatctcaatg
agt t aaaggt

aaaccaaagc ctttttcatg ttagatggga tcctttccaa atactttgat 900 Page
ST25 ctcatttatg tacataatcc tgtgtttaag ccttttgaaa agccagt gat

960 ggcaatgaaa atgtactgga aattaaggga aatgatattg accct gaagc

1020 gaagtgttaa aagttggaaa taagagctgt gagaatatac acttacattc
tgaagccgtt 1080 ttatgcacgg tccccappiys§Ci96t gaaa tt gaacagcg agct aaat at
agagtggaag 1140 caagcaattt cttcaaccgt ccttggaaaa gtaatagttc aaccagatca
gaat t ttragagalt2 00t tagc e crjc t8agf aagt acatgura ttg 2agatapaea algagtyct acdd8agacga

{92 A0 RO BB RLER L P CRLIAg, 1200, 0~ 11 1008

| PTdettchtfdcAGhd s ctcéfi0at gt geaggestygaag ciggt gedggh ggagat gge at Qobcgt ge

tcctgtttac cttggtgcag 60 aggagcaatg gggagggggg cggtggatct cctgtaataa
caagt%Gtatgﬁ‘%aaé’éc%%?é‘é?é%agléécCaég?%%@éﬁ%@j‘gg%gttg‘gg%cg ttFOE LAY tt 280t ggaa

att aC&I@%@ad‘c%%é&%ﬁg clggagcttQ%@Q%‘égé@aattﬁé CRaLEAR L oga’gaaRR tdipetttaa
aaagt gt gt c aaacagt a 240 " ctfgaatgtt ataccccagc ccaaaccatt tcaactgagt
tt gct ytucatttaot garaatt93e02aagasaq geet tate grgagea@asaggpacedtad agtBccgt g

aagatcccat tgtctatgaa 360 _attcatccaa ccaaatcttt tatta t g cacaa
F aacadigeay e Yorrasaatu st By il FEa LR Rt et it 2PRRTE oC
at gaagragegrRggaastticAglatatagt geaatcltcargageatgt etraabtayy gagabaat ct
gttgtaccac tccttccctg 540 caacagctga atctgcaact ccccctgaaa accaaagcct

tttt cGtt CHFaIPFGAE T BO0ICIGI2T P4989C ALY tATgAR At CE A PALYtE catX®bt cct g
tgt tt 2a9e5qddt E@@a@@&&gtﬁ‘égac&%@% 935 9¢ gt GRabogh gt 2ot drearta 9t Aghggaaa
ttaagggaaa tgatattgac 720 cctgaagCag ttaaaggtga agtgttaaaa gttggaaata
agagctgiagatgraatattaetaar’ 8ggadacatatacce tpogadg cogt tydgaat yoaggeaar ccREt gacc

L oganar B A Ehdb oot el Gh aGi e PO Rt of GO | afdlggace

acgat gagaat @rysgatayegrt Delca@arzsacaa thRyealraagetaagCegab @ Carywat cat c
accattga 1008

tacacactgg ttatcactgg gaagaagatc acgaagatcc cattgaatgg cttgggctgc 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_FLAGhis

<400> 5

atgaaggccc ccgctgtget tgcacctgge atcctcgtge tcctgtttac cttggtgcag 60
aggagcaatg ggtacacact ggttatcact gggaagaaga tcacgaagat cccattgaat 120
ggcttgggct gcagacattt ccagtcctgc agtcaatgcc tctctgecccc accctttgtt 180
cagtgtggct ggtgccacga caaatgtgtg cgatcggagg aatgcctgag cgggacatgg 240
actcaacaga tctgtctgcc tgcaatctac aaggttttcc caaatagtgc 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 tttcaattgg tggaaaaaca 660
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<210> 8 <211> 753 <212> DNA <213> artificial <220> <223> codi ng sequence
of I PTdeltal -2 FLAGhis Page 10 BEP10941 ST25 <400> 8 atgaaggccc ccgctgtgct
tgcacctggc atcctcgtgc tcctgtttac cttggtgcag 60 aggagcaatg gggagggggg
cggtggatct cccattgtct atgaaattca tccaaccaaa 120 tcttttatta gtggtgggag
cacaat aaca ggtgttggga aaaacctgaa REpaglbagts180 gtcccgagaa tggtcataaa

t gt gcat gaa gcaggaagga actttacagt ggcatgtcaa 240 catcgctcta attcagagat

aat ct tatagttedcadrotetatccedapudath (eoptatttayagourage ag@recetd t ga@faccaa
agcct g g t t1 at cat aa

et argrr BB IRl Rantl BETERREl hBrordiBhetins Aadefolact
ggaaatd@agcgyaasagat@at tgacmeyg@ aagcagichaazaddfrttggtgaagtagit t asdagt t gg

aaat aagagc %igt?a aata tacacttaca ttct aa&cc 540 ttttatgca cggbt ﬁcccaa

{ gaccIRBGA At 1400 0 g EBdRTPAs TUTHTA00 Jg 2B b0 ChSRAABIER 1 1 (0Dt canc

cgt ccitQdpgrragipabashd hegReeana aagaarht (@ 8ohtcgcadehantda Ct grot acaa
ggacgacgat gacaagagcg attacaaaga cgatgatgat 720 aagctgcagc atcaccacca

t cat cgrgpgat(Fad BB acear] OsCirceplq xaayagcty jarstPNACt <@ stagad) f i K28l <220>
<223> I S 0 p I <400> tga cgc gct

tgc ac%%g%g’]%[tc cﬁ%? g%ttt C g%tg%@?g%%% JE %Cg aSE ai-igc tggg ﬁég g%‘gcgggf%t%g g gfa(%gg ggg

cggt ggadaatcagcajitghafic@tgaapbhed dcagemegaaatti2iggyciddtyaidaa gt ggvgggag

cacaat aaca ggtgtt a aaaacctgaa ttcagttagt 180 tcccgagaa tggtcat aaa
t gt gc%?aééﬁgag’gagbaéggg%laaaégﬁaﬁg@‘i R LA i ?%atéaéﬁ@tgga%%@gf 33 at}8gagat
aat ct gidgha AGCREdfethtgL 68h HAAAEA 1FGEHAR G 1R80Pttt atgcacggtc 1260
cccaatgacc tgctgaaatt gaacagcgag ctaaatatag agtggaagca agcaatttct 1320
tcaaccgtcc ttggaaaagt aatagttcaa ccagatcaga atttcacagc tagctctgac 1380
tacaaggacg acgatgacaa gagcgattac aaagacgatg atgataagct gcagcatcac 1440
caccatcatc accattag 1458
<210> 6
<211> 1290
<212> DNA
<213> artificial
<220>
<223> coding sequence of IPT_FLAGhis
<400> 6
atgaaggccc ccgctgtget tgcacctgge atcctcgtge tcctgtttac cttggtgcag 60
aggagcaatg gggagdgggg cggtggatcc cctgcaatct acaaggtttt cccaaatagt 120
gcaccccttg aaggagggac aaggctgacc atatgtggct gggactttgg atttcggagg 180
aataataaat ttgatttaaa gaaaactaga gttctccttg gaaatgagag ctgcaccttg 240
actttaagtg agagcacgat gaatacattg aaatgcacag ttggtcctgc catgaataag 300
catttcaata tgtccataat tatttcaaat ggccacggga caacacaata cagtacattc 360
tcctatgtgg atcctgtaat aacaagtatt tcgccgaaat acggtcctat ggctggtggc 420
actttactta ctttaactgg aaattaccta aacagtggga attctagaca catttcaatt 480
ggtggaaaaa catgtacttt aaaaagtgtg tcaaacagta ttcttgaatg ttatacccca 540
gcccaaacca tttcaactga gtttgctgtt aaattgaaaa ttgacttagc caaccgagag 600
acaagcatct tcagttaccg tgaagatccc attgtctatg aaattcatcc aaccaaatct 660
tttattagtg gtgggagcac aataacaggt gttgggaaaa acctgaattc agttagtgtc 720
ccgagaatgg tcataaatgt gcatgaagca ggaaggaact ttacagtggc atgtcaacat 780
cgctctaatt cagagataat ctgttgtacc actccttccc tgcaacagct gaatctgcaa 840
ctccccctga aaaccaaagce ctttttcatg ttagatggga tcctttccaa atactttgat 900
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caact ccccc tgaaaaccaa agcctttttc
gatctcattt atgtacataa tgctagctct

atgttagatg ggatcctttc caaatacttt 360

gact acaagg acgacgat ga caagagcgat 420

t acaaagacg at gatgataa gctgcagcat caccaccatc atcaccattg a 471 <210> 10 <211>
462 <212> DNA <213> artificial <220> <223> Codi ng sequence of

| PTA_FLAGhi s <400> 10 atgaaggccc gepipugtgot tgcacctgge atcctcgtge
tcctgtttac cttggtgcag 60 aggagcaatg gggagggggg cggtggatct cctgtgttta

agcct ¢tdaghtadgatR@agr trcl20tgtat gra crEkiorgy foanrgyaatgtgreraty gadstt aagg

B R e AR e S R L

ggt ccitmahtgacedgeygeaanatigaacay gagagatraaaictBdtattat agagtgga agsagcaat

ttcttcaacc gtcctt

t gact ‘é@éﬁ@aﬁ’&c@%gg?@aaé

efgRha 3! @ﬁ“c%é&ézg
<220> <2

t cacc
artif

1 cial

da aa

3> C

Hfage

taat agt tcaaccagat 360
g 8%"?9%%‘3&& ARG AGAL WS a

tgécg%%aaia? 1RZadalyrte ]a:hircm

ng sequence for

Qa
d

el

cagaatttca c

ke A
a 25-741

3@@
59

tagctc
cagca
33>

<400> 11

at gaaggeoctvggatificgadya goagetgyc aaeraseyt (sanagacgat tgaggataaggt godd

60

aggagcaat ga cqat %ct cccattgtct atgaaattca tccaacc 120
tcttt?%¥?§qggg§$%%gggxbgg%%%§ €4 ggtgttggga aaaacctgaa ttcagttagt 180
gtcccgagaa tggtcataaa tgtgcatgaa gcaggaagga actttacagt ggcatgtcaa 240
cat cgedldta /att cagagat aatctgttgt accactcctt ccctgcaaca gctgaatctg 300
caact ¢ jgdaaaccaa agcctttttc atgttagatg ggatcctttc caaatacttt 360
gatct@ 3it g%ﬁggqaa tcctgtgttt aagccttttg aaaagccagt gatgatctca 420
<220>
<223> coding sequence of IPTdeltal _FLAGhis
<400> 7
atgaaggccc ccgcetgtgct tgcacctgge atcctcgtgc tcectgtttac cttggtgceag 60
aggagcaatg gggagggggg cggtggatct cctgtaataa caagtatttc gccgaaatac 120
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
caacagctga atctgcaact ccccctgaaa accaaagcect ttttcatgtt agatgggatc 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 atttcacagc tagctctgac tacaaggacg acgatgacaa gagcgattac 960
aaagacgatg atgataagct gcagcatcac caccatcatc accattga 1008
<210> 8
<211> 753
<212> DNA
<213> artificial
<220>
<223> coding sequence of IPTdeltal-2_FLAGhis
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at gggcaat g aaaat gt act ggaaattaag ggaaatgata ttgaccctga agcagttaaa
ggt gaagt gt taaaagttgg aaat aagagc tgtgagaata tacacttaca ttctgaagcc
gttttatgca cggtccccaa tgacctgctg aaattgaaca gcgagctaaa tatagagtgg
aagcaagcaa tttcttcaac cgtccttgga aaagtaatag ttcaaccaga tcagaatttc
acaggattga ttgctggtgt tgtctcaata geagpagcasstgttattact acttgggttt
tt cctgfoggc & gaaaaagag aaagcaaatt aaagatctgg gcagtgaatt agttcgctac
gat gcaa@gagp dcacargatytgr tt tetaccyget asgucutet dactugdec gaagatysagagecoa

§&

(it ottt giaho SR aaAF

FREAEE

gc cgac

gl

atc

c

{§52208807 920

gacagaca

t cccceatetattaagtq@ay@mgdgaciachgai gat@itggaytacasadtiyast geageaairact giso

cacatt gacc tcagt

gggcctageergéct
gt at at Gah & 49atdch

tt gaacagaa tcactga

RIS LA

at9926agk

aggagaa

&

e

o

ctct aaatccagag ctggtccagg cagtgcagca tgtagtgatt

£RER2GESTIREIRR IGAIMHRE9T A tHERGaE JHcAtIt @R gt 24P

ag05aR0pAAR H{ &AL Y dGad Hligaaatspp

tcccaatttc tgaccgaggg aatcatcatg
aaagatdactecyrcrdaresemat gyouitttty atgtitiggyyasatoctige ct gegtaagitgaagddd

atc ttc

91%6°01C

Bt

attt

St Eecaaagad

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440 Page

12 BERYQ§4dat§T2hath gaaaed Gt b 4f Yggsaqataadyhé Girga cagagagasct :g@otgcaag
ccagaga

aaactgtatg 1500 ctgg

gt gg
{1 aheae

cacctadggatgchddtttcatasst gotdctaigtd ghhgcataggragaagga ctaghacaac
cccagacccc 1800

at cct 1430Et 986093553 A%y

ct at gieagcatR20 cadt SeACEEiactivlighgaa cgtaaaat gt gtcgetceat
gttgtcatca 1980 gaagataacg ctgatgatga ggtggacaca cgaccagcct

gacatgﬁbggSQO40 <210> 12 <211> 2259

<211>
<212>
<213>

<220>
<223>

<400>

tgkd =t

471
DNA
artificial

ttatat

reibactty

205

235t GRaRR

gat gac aa

gctaaa at

at 49 9ay

Coding sequence of IPT3_FLAGhis

9

atgaaggccc
aggagcaatg
tcttttatta
gtcccgagaa
catcgctcta
caactccccc
gatctcattt
tacaaagacg
<210> 10

<211> 462
<212> DNA
<213>

<220>
<223>

<400> 10

ccgctgtget
999ag999999
gtggtgggag
tggtcataaa
attcagagat
tgaaaaccaa
atgtacataa

atgatgataa

artificial

tgcacctggce
cggtggatct
cacaataaca
tgtgcatgaa
aatctgttgt
agcctttttc
tgctagctct

gctgcagceat

atcctegtge
cccattgtct
ggtgttggga
gcaggaagga
accactcctt
atgttagatg
gactacaagg

caccaccatc

Coding sequence of IPT4_FLAGhis

atgaaggccc ccgetgtget tgcacctgge atcctcgtge

aggagcaatg gggagggggg cggtggatct cctgtgttta

atgatctcaa tgggcaatga aaatgtactg gaaattaagg gaaatgatat
Page 11

A

cac_cctaaa

St oaga

tcctgtttac
atgaaattca
aaaacctgaa
actttacagt
ccctgcaaca
ggatcctttc
acgacgatga

atcaccattg

tcctgtttac

agccttttga

b4 4382 2GR

gagcc ccac

at gaaa aattcacagt caaggttgct gattttggtc
cat gt $tgarItotctraddgh¥af a2 g ¢y gt IR ath dcaaddda? getcgednitge

teOgR g &t
ctcctctggg

cttggtgcag
tccaaccaaa
ttcagttagt
ggcatgtcaa
gctgaatctg
caaatacttt
caagagcgat

d

cttggtgcag
aaagccagtg

tgaccctgaa

R

ccg

R

t

fagt gaa

atg@hgt ggt c
ct gat gt aaa
cogaat act g

ik

gcgecc
ggagca

atggt t ct ct
ccttctggga

<212> DNA <213> artificial

60
120
180
240
300
360
420
471

60
120
180

<220>



<223> Codi ng seguence
gccagccctg ctgcetgecage

for HGF_MYChis <400> 12 atgtgggtga ccaaactcct
atgtcctcct gcatctcctc 60 ctgctcccca tcgecatccc

ct at gcagag ggacaaagga
gact accct a at caaaat ag
agaccaat gt gct aat agat
tgtttttgat aaagcaagaa

aaagaagaaa tacaattcat 120 gaattcaaaa
at ccagcact gaagat aaaa 180 accaaaaaag

gt act aggaa Lagaggacit 5240
aacaatgcct ctggttcccc 300

ccattcactt
ttcaat agca

agt gagagatapgad tdagguat tah gttt §gra aatdpagt Y aa 936t tah ataaagastt

ctac

atat

a

caaat yroay Ll gabirec i

oAt

aacagta_ 420

LOE 2R iR A SBE T4

tctatcacta

t cg90ataaagt PACE] A6 geh radtenicastd gt E0B8h £ GlaghdltagE JRadgERRG
ctggtgtttc acaagcaatc cagaggtacg ctacgaagtc 600

agaagtadgakt tCgcerIsARE%t CqtaRRtgG oA Y8 EURTALE GEABHICIY GHIELaRR B

tgtgacattc

aat cagcaaa
t gaat act gc
gcaaggcttt
t gt caagt gg
acaudbagaaa

ag%géggcat

ct t’Cgagct a
aagggggacc
ctcagtgttc
at d@Pacaga

at ca t g 720 caccggcaca aattegttgcc
tgaaggggggyg%cégéégggmgg%%%%g%ggC%ﬁ%%?é?? c 780 cgcaatcccg atéggcagcc
gaggccatgg tgctatactc ttgaccctca cacccgctgg 840 gagtactgtg caattaaaac
at gc ac actatga atgacactga tgttcctttg 900 gaaacaactg aatgcatcca
aggtc ga ggctaca ggggcactgt caataccatt 960 tggaatggaa ttccatgtca
gcot t gggat 4ret £Aghat ¢ ctcacgagca tgacatgact 1020 cctgaaaatt tcaagtgcaa

ggacctacga gaaaattact gccgaaatcc agatgggtct 1080 gaatcaccct ggtgttttac
cact % ta cg)?cat ccaa%‘ tt %Ct act _IC'[ CCSC?% tt 1140 Page 13 BEP10941 ST25
ccaaattdt g QLATYSELL CFgg c¥85at1tdt4a gtg ggaat ggcaa aaattatatg 1200
ggcaagigpat gccaaacaag atctggacta acatgttcaa tgtgggacaa gaacatggaa 1260
gact tagahgggicatgttgtdctict ggaagga agat ggaggitacaguoitgaattigagogaigt act g0 1320
cgaaat ccag at gat atgc tcatg accc t gt ctaca c%g%%aatcc actcatt%§§ 1380
{ gggai9RAt~JECRILRa0EH0% EOITHRESR GOT UREGE CIIRHICE ACHER AR ant (1] 1440
gaCC%@tQ(ﬁgattt%a%?gthb%&gt 9&EARAAED g@@@@t@@%ﬁ Ghafdedghat @qagteggat t ggg 1500
acacgaacaa acataggatg gatggttagt ttgagaftaca gaaataaaca tatctgcgga 1560
ggat cattacgaagaaabipiagbrpa tgtafateda Jqe9¢pRaBYACtALRQ@Utt quretgt@iacgagd® 1620
ttgaa g % 0GL{ Q@é cC t gag 1680
tgcaa%%gsguﬁ%cgggg é@“i?%é%%gc'%aé?% a%%%é%cgﬁggggggggaé%§§ctg%@? 1740
t t aat gamagccddcgegmaggccad ggtgiteetg agat gahtd t@att@gttacgahthgadt t acgsd 1800
gatctcattt atgtacataa tcctgtgttt aagccttttg aaaagccagt gatgatctca 420
atgggcaatg aaaatgtact ggaaattaag ggaaatgata ttgaccctga agcagttaaa 480
ggtgaagtgt taaaagttgg aaataagagc tgtgagaata tacacttaca ttctgaagcc 540
gttttatgca cggtccccaa tgacctgctg aaattgaaca gcgagctaaa tatagagtgg 600
aagcaagcaa tttcttcaac cgtccttgga aaagtaatag ttcaaccaga tcagaatttc 660
acaggattga ttgctggtgt tgtctcaata tcaacagcac tgttattact acttgggttt 720
ttcctgtggc tgaaaaagag aaagcaaatt aaagatctgg gcagtgaatt agttcgctac 780
gatgcaagag tacacactcc tcatttggat aggcttgtaa gtgcccgaag tgtaagccca 840
actacagaaa tggtttcaaa tgaatctgta gactaccgag ctacttttcc agaagatcag 900
tttcctaatt catctcagaa cggttcatgc cgacaagtgc agtatcctct gacagacatg 960
tcccccatcc taactagtgg ggactctgat atatccagtc cattactgca aaatactgtc 1020
cacattgacc tcagtgctct aaatccagag ctggtccagg cagtgcagca tgtagtgatt — 1080
gggcccagta gcctgattgt gcatttcaat gaagtcatag gaagagggca ttttggttgt 1140
gtatatcatg ggactttgtt ggacaatgat ggcaagaaaa ttcactgtgc tgtgaaatcc 1200
ttgaacagaa tcactgacat aggagaagtt tcccaatttc tgaccgaggg aatcatcatg 1260
aaagatttta gtcatcccaa tgtcctctcg ctcctgggaa tctgcectgcg aagtgaaggg 1320
tctccgetgg tggtcctacc atacatgaaa catggagatc ttcgaaattt cattcgaaat 1380
gagactcata atccaactgt aaaagatctt attggctttg gtcttcaagt agccaaaggc 1440
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1860
1920
1980
2040
2100

aattatggat gcacaattcc tgaaaagacc
ggattgatca actatgatgg cctattacga
aaat gcagcc agcatcatcg agggaaggtg
gct gaaaaga ttggat cagg accatgtgag
caacat aaaa tgagaatggt tcttggtgtc agpfidugcd@sgtcgtggatg tgccattcca
aatcgtcctg gtatttttgt ccgagtagca tattatgcaa aatggataca caaaattatt 2160
t t aacatcapataggt tureage@agpeafdtaye cgaargaand@ot tenaey cagatatpiggat 0§ 2220

aat gg t.cg c C a 9. <210Q>.13 <21 494
N e e e T e S R e et Dy T A
13 atgigagtga SCRRICICCagmtages Qyfggciagot gvagagtdhgt gejgecjga@catmoct ¢ 60
ctgctcccca tcgecatcec ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120

gaat t 93334t EHGEAGE g ARTIHEEEE R 24F _AAT4AY AF 989 tWAE cCHITIgetGat P88 180
accaa@@&%gtgtg%ai’é@cﬁg%cag apel Qstaahrgal gt RGhaJIgRR A9y 240
ccattcactt gCaaggcCctti tgtitttgat aaagcaagaa aacaatgcct ctggttcccc 300

t t caalmgegiityt aaagt teraagyguedaagm cyaatachggorgad padyt cqragectast at R 360
aacaa ct acaft aaa ctgcatcatt t aaaggac _gcagct acaa aacaqt 420
ity - R R SR L L T e AR G 3 A S g
agct t §ddc@goteitt cgrgat ard agagdcana wgascitacandqgggaach actiadqtegaaat mep 540
cgaggggaag aagggg%acc ctggtgtttc acaagcaatc cagaggtacg ctacgaagtc 600 Page
14 BEWE3949Ct3TOS atgtgfic 402t dit§otccal G HHaa Tt YAt gt 4t gggga
gagtt 0 a t gc gatca
R e T o R A A e R
taattattgc 780 cgcaatcccg atggccagcc gaggccatgg tgctatactc ttgaccctca
caccc ]{O g 8 gagt act gt g caatt aaaac at gcgct gac aat act at ga at gacact ga
tgttcggblg gaaacaact g aat gcatcca aggt caagga gaaggctaca ggggcact gt
gcgttgggat tctcagtatc ctcacgagca

agttgcagtg tttatggctg gggctacact
gt ggcacat c tctat at aat gggaaat gag
act ct gaat g agtct gaaat atgtgctggg

ggggattatg gtggcccact tgtttgtgag

<212>
<400>

caat agziatt H40fidiggaat ggaa
tgacat%?ct 1020
<220>

ttccatgtca

<223> Coding sequence for HGF_MYChis

<400> 12

atgtgggtga ccaaactcct gccagecctg ctgctgcage atgtcctcct geatctectce 60
ctgctcccca tcgccatccc ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180
accaaaaaag 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 agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480
agctttttgc 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 aattcttgcc tgaaagatat cccgacaagg gctttgatga taattattgc 780
cgcaatcccg atggccagcc gaggccatgg tgctatactc ttgaccctca cacccgctgg 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 gccgaaatcc agatgggtct 1080
gaatcaccct ggtgttttac cactgatcca aacatccgag ttggctactg ctcccaaatt 1140
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cctgaaaatt tcaagtgcaa

gaat
ccaa
ggca
gact
cgaa

caccct
actgtg
actt at
tacatc
at ccag

ggtgttttac
at at gt cacCa
CCCaaacaag
gtcatatctt
at gat gacgc

ggacct acga gaaaattact gccgaaatcc
cact gat cca aacatccgag ttggctactg
t ggacaagat tgttatcgtg ggaat ggcaa
atct ggacta acatgttcaa tgtgggacaa

ct gggaacca gaigeapdigsagcet gaat ga
t cat ggaccc tggtgctaca cgggaaatcc

agat gggt ct
ctcccaaatt

aaattatatg
gaacat ggaa
gaat t act gc
actcattcct

t gggatdaaddtgygcattaat t ¢axat cggalcghgraa tgytagay e ggaztgygey aacataaagct dane
%%%§5%%$g cat caccacc_ atcaccatca tt

t cag
<211
NK1_
gcat

aat a
9«

S g

1
 pf iR eED 550 B35S Bt s e lgBic

1080
1140
1200
1260
1320
1380
1440

<210> 14

e of

HGF

MéchtscatcdpQatdderat gt @Rehed gaaRAGHELLgBERANEE YadtEd@glgcageoat gt cct cct

ctcctc 60

ctgctcccca tcgeccatccc ctatgcagag

{ acadtURaAtCCRY (A TaghoR 106 a REAT ISAE Ca Je AEas taeR (CA89IPACRICARABYAY

gaag
t aaa

siitftedioe

Qekaara

ccattcac

S

aPERCGAALQL AP
tgttttfgat aadgCcaagaa

Raladah

ct ggtdaczcetcc8fltaatrhtaaiyaggaahgi cpagi gotagt gagtiapaagaagbéggea

cctc

acac

t cgaaat cct 540

tat

aa 360 aacaaagact acattagaaa ct%catcatt

g9gadtAGYH AP A Ut Gl PIAGAYt §

e tay

A9 TRgGe

doedghiaee

aRAcas t480taadgeidagt t oy gt GORABEACHEOAGIE BARCHACCBGRAY

cgaggggaag aagggggacc ctggtgtttc acaagcaatc

ct ac gHAGRRIBO R LIAGY Gi@at L IgRaHY Cat I3 JAER AGHI37HA0Y AUAG BREAaE

ctca
15 <

S

ttaatgaagc
aattatggat
ggattgatca
aaatgcagcc
gctgaaaaga
caacataaaa
aatcgtcctg

ttaacatata

aatggagggc

<210> 13
<211>
<212>

<213>

<220>
<223>

<400>

DNA

13

0
F%ﬁfg@

1494

ttgccaggcec
gcacaattcc
actatgatgg
agcatcatcg
ttggatcagg
tgagaatggt
gtatttttgt
aggtaccaca

tcgagcatca

artificial

tgctgtcctg
tgaaaagacc
cctattacga
agggaaggtg
accatgtgag
tcttggtgtc
ccgagtagca
gtcagctagc

ccaccatcac

gatgattttg
agttgcagtg
gtggcacatc
actctgaatg
ggggattatg
attgttcctg
tattatgcaa
gaacaaaaac

catcattga

Coding sequence of HGF-alfa_MYChis

atgtgggtga ccaaactcct gccagccctg ctgctgcagce

ctgctcccca
gaattcaaaa
accaaaaaag
ccattcactt
ttcaatagca
aacaaagact
tctatcacta

agctttttge

cgaggggaag

tcgccatccc
aatcagcaaa
tgaatactgc
gcaaggcttt
tgtcaagtgg
acattagaaa
agagtggcat
cttcgagcta

dagggggacc

ctatgcagag
gactacccta
agaccaatgt
tgtttttgat
agtgaaaaaa
ctgcatcatt
caaatgtcag
tcggggtaaa

ctggtgtttc

ggacaaagga
atcaaaatag
gctaatagat
aaagcaagaa
gaatttggcc
ggtaaaggac
ccctggagtt
gacctacagg

acaagcaatc
Page 14

ttagtacgat
tttatggctg
tctatataat
agtctgaaat
gtggcccact
gtcgtggatg
aatggataca

tcatctcaga

atgtcctcct
aaagaagaaa
atccagcact
gtactaggaa
aacaatgcct
atgaatttga
gcagctacaa
ccatgatacc
aaaactactg

cagaggtacg

R T SR T R A

tgatttacct
gggctacact
gggaaatgag
atgtgctggg
tgtttgtgag
tgccattcca
caaaattatt

agaggatctg

gcatctcctc
tacaattcat
gaagataaaa
taaaggactt
ctggttcccc
cctctatgaa
gggaacagta
acacgaacac
tcgaaatcct

ctacgaagtc

ggacaaagga aaagaagaaa

atlééfgcact

gtaghaggaa

aacaat gcct
atlgaat t t ga

ccb

tacaa
at acc

aagagt act g
cagaggt acg

ad®88ct cat
aﬁygg 705

al
1800

1860
1920
1980
2040
2100
2160
2220
2259

60
120
180
240
300
360
420
480
540
600

<220>

<210>



<223> codi ng sequence of HGF-beta_ MYChis <400> 15 atgtgggtga ccaaactcct
gccagccctg ctgcectgcage atgtcctcct gcatctcctc 60 ctgetcccca tcgecatccce

ct at gcagag ggacaaagga aaagaagaaa tacaattcat 120 gaattcgttg taaat gggat

t ccaacacga acaaacatag gatggatggt tagtttgaga 180 tacagaaata aacatatctg
cggaggat ca ttgat aaagg agagttgggt gepigdetige@s240 cgacagtgtt tcccttctceg
agacttgaaa gattatgaag cttggcttgg aattcatgat 300 gtccacggaa gaggagat ga
gaaat tpraacatdtagetaaet e Cafgpact €8s tgeAPIrat FICaIBWIIY ROt yedg gatdblgat ct

ttt t t cgathogattt
R R R R Iy L
cact ggatygraahcaactatg catgoaghadt cacgughgyoatbdfitge ataattcdaiga t adBgggaaa
t gagaaat gc agccagcat c at cga aa tgactctg 600 aatgagtctg aaatatgtgc
{ 000 GAE SH AU R ARIEAT A B TP GG Ly dT IREG TR B GLYTC cacOytt tg
t gagcaprrattgagdiaagac 98ddet a0 abg:i@tﬁftésgtattgzga(?:tgﬁCﬁg&ﬂ&@@t@ gatggpgccat

tccaaatcgt cctggtattt ttgtccgagt agcatattat 780 gcaaaatgga tacacaaaat
t at t t93RAEWRALAL JWHGGR BECac AgFFRA 8% JRAAGAET HIBHT Lohataetaltt cadRfgagga

2550 PGl R LR LSS IE Ty hoch Pardtbact o a2p” <

uncl eaxtghbaatidCGcafeddam ggai@acdb gab gitggot gacgraaact ot ggeagccisg ct gct gcagce
atgtcctcct gcatctcctc 60 ct gctcccca tcgccatccc ct at gcagaq%ggacaaagga
aaagadifaaaC Y AcHHAH EHEAC1 9B 1990t da53H 4aY dAgRas g4t d at't4aat ag

at CCa&ﬁ%ﬁ&td&@a%t@%@@calgggac%ﬁ&@@%@@@a&cbg@%@&%@Qa@%‘é‘%@@%&b gcixpt agat
gt act aggaa t aaaggactt 24 ccattcactt gcaaggcttt tgtttttgat aaagcaagaa
aacaadgqyestti@t ggttagacang3aictogactmagta tegr dasgeg§aagiagsaterda galabdt ggcc
atgaatttga cctcta 3 a a c ttaga tgc tt ggt-gaaggac
Gcagar i G oSk P < o RF A BT E B RIER T s s TELREC0
ccat gajaastcc@agagsgpigacyd8atqgagetd trthh o tatd cgagadaact cogggteaa gassvacagg
aaaact act gt t cgaaat cct 540

tgggattatt gccctatttc tcgttgtgaa ggtgataccg ctagcgaaca aaaactcatc 1440
tcagaagagg atctgaatgg agggctcgag catcaccacc atcaccatca ttga 1494
<210> 14

<211> 705

<212> DNA

<213> artificial

<220> )

<223> Coding sequence of HGF NK1_MYChis

<400> 14

atgtgggtga ccaaactcct gccagccctg ctgctgcage atgtcctcct gcatctcctce 60
ctgctcccca tcgccatccc ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180
accaaaaaag 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 agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480
agctttttgc cttcgagcta 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
pPage 15



cgaggggaag aagggggacc ctggtgtttc acaagcaatc cagaggtacg ctacgaagtc 600 Page

16 BEP10941 ST25 tgtgacattc ctcagtgttc agaagttgaa tgcatgacct
gagttatcga 660 ggtctcatgg atcatacaga atcaggcaag atttgtcagc
tcagacacca 720 caccggcaca aattcttgcc tgaaagatat cccgacaagg
taattattgc 780 cgcaatcccg atggccage@o@pggecat gg tgctatactc
cacccgabggol40 gagtactgtg caattaaaac atgcgctgac aatactatga
t gt t ceflBt g a®0ODficgahacaact g aat gcat cca aggt caagga gaaggct aca
caat accat t 960 tggaatggaa ttccatgtca gcgttgggat tctcagtatc

t gacalgact AR seqiHRaGM tick GRAgl BE@ds ygacct acga gaaaat t act
agat gggtct 108 gaat caccct ggtgttttac cactgatcca aacat ccgag

ctccca@tt 15140 ccaaactgtg atatgtcaca tg aagat tgttatc
et (HHOAI9 93 (RS 2B Aac I e h ARG S S AGE St ALATGRE e

gaacalggedcka 6l g cgé’*@éctcag?ét%cgéa?ge‘béiﬁatag?‘é 39952508 Galaseagdta
gaattactgc 1320 cgaaatccag atgatgatgc tcatggaccc tggtgctaca
act cadaagtegrigraatgggpat t@statacgmtaa@aatcmq; gatggajaat ggughtagea

o9t a1 6. SESTL SRR UELL-AESTRRRAGH: SAERRRARS 2

acac

tat Ct@Q@@@tgﬂﬁ&ccgg@ﬁc@awmtb@@a@amga&d 899g§dathg anitgeaanac
ttctcgagac 1620 ttgaaagatt atgaagcttg gcttggaatt catgatgtcc

agat 9@@5&%99268@99?@%"@%@%9?%% éé%ﬂ"&t“f% @685’@}6@@3 ftasatygéc
agat g{g&%ﬁga&é“ tchh 40805 thi AL G GctHGLBL kG Q&Ltgaéﬁgtattg
tgatttacct” 1 aattat ggat gcacaattcC tgaaaagacC agtfgcagtg
gggcttm&attagrsGEDatggﬁmﬁigamqnaaatataggeaqygcamtuatttu&gaagﬁqgg@gmﬁatc
gggaaat 920 aaat cat atc actct atg
Aot daghetgar o e LoR P ab B B R0l FogBu e
tgtt t@it@ﬁ@taigélﬁhat@@(ﬁﬁat a@a@aahgg?cgagtwtcat@ta&g@igbﬁa ajgtrgh & adigg
tgccattcca 2100 aatcgtcctg gtatttttgt ccgagtagca tattatgcaa
caaaatAteRYt X IctRaAtAE HHCat PRI CHIRA A82HTAIYE CABBIRGEI gwagaeeREc

gcaat gggga

gct gggat ca
gctttgatga
ttgaccctca
at gacact ga

ggggcact gt
ct cacgagca

gccgaaat cc
ttggctactg
ggaat ggcaa
t gPgggacaa
agepgaat ga
cgggaaat cc
cdget acaat
htgtaaa
gaaat aaaca
agogtttccc
cggaagagg
aggat c

t 4agt acgat
tttatggctg
t dBat at aat
t ct gaaat
%égcccact
gteogt ggat g
aat ggat aca
t ®&Pct caga

29299840k thgee SoucrR Q92094 2L COAAGRL ARG EL AGGRGRG CRfrCRL IR 22930 <210> 17

<211> 1
cctggtcgtg gatgtgccat tccaaatcgt cctggtattt ttgtccgagt agcatattat

gcaaaatgga tacacaaaat tattttaaca tataaggtac cacagtcagc tagcgaacaa
aaactcatct cagaagagga tctgaatgga gggctcgagc atcaccacca tcaccatcat
tga

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

<220>
<223> Coding sequence of uncleavable HGF_MYChis

<400> 16
atgtgggtga ccaaactcct

16

2259

DNA
artificial

gccagecctg ctgctgcage atgtcctcct gecatctectce

ctgctcccca
gaattcaaaa
accaaaaaag
ccattcactt
ttcaatagca
aacaaagact
tctatcacta

agctttttgce

cgaggggaag

tcgccatecc
aatcagcaaa
tgaatactgc
gcaaggcttt
tgtcaagtgg
acattagaaa
agagtggcat
cttcgagcta

aagggggacc

ctatgcagag
gactacccta
agaccaatgt
tgtttttgat
agtgaaaaaa
ctgcatcatt
caaatgtcag
tcggggtaaa

ctggtgtttc

ggacaaagga
atcaaaatag
gctaatagat
aaagcaagaa
gaatttggcc
ggtaaaggac
ccctggagtt
gacctacagg

acaagcaatc
Page 16

aaagaagaaa
atccagcact
gtactaggaa
aacaatgcct
atgaatttga
gcagctacaa
ccatgatacc
aaaactactg

cagaggtacg

tacaattcat
gaagataaaa
taaaggactt
ctggttcccc
cctctatgaa
gggaacagta
acacgaacac
tcgaaatcct

ctacgaagtc

780
840
900
903

60
120
180
240
300
360
420
480
540
600



<213> artificial <220> <223> coding sequence of NK1-NK1_his <400> 17

at gt gggt ga ccaaactcct gccagccctg ctgctgcagc atgtcctcct gcatctcctc 60 Page
17 BEP10941 ST25 ctgctcccca tcgccatccc ctatgcagag ggacaaagga aaagaagaaa
tacaattcat 120 gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact
gaagat aaaa 180 accaaaaaag tgaatagig@oagagogat gt gctaatagat gtactaggaa

t aaaggactt 240 ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaat gcct

ct ggttatreaeat3I00ctagteidicagerr ot §oaradgefgaagt gaadusadyaRruttyyoe at §adttt ga
cctct 0 g gc tacaa
s00ae e A R A R AR e A O T T ace

acac gcaaacgg:caz&SOaatagttgdct tg;a}aagata:tgagcgaaaaggg@ggtmaggamataa:agg

t cgaaat cct 540 qqgaa acc ct tttc acaagcaatc
PR T LS et R AR S st M S W

agCaag%@%@étgﬁgOcaa%%&éa%aﬁﬁg'tg%@@icaﬁa’e&@taw&%%Q@a%ﬁg@t@&@é‘@@&@
t act gcagac 7 caat gt gcta "at agat gt ac t aggaat aaa ggactt ccat
ggct tqatagmacxaoaattgm*gataaawcea@@aaamta@ag(g@gmagggt t@atatqata

P29t SR8 Aamaraote B GoL gt Sogek o S dnaenny

t agaa

aadaet act g

{caddaaat ¢

aaagagt gaa
tcacttgcaa
at A§Lat gt c
a t acat
t cact aagag

t ggcactclgaa?aa&GOtcaIagtgiagcgg:accggegﬁ gasadt tgat accame cgarragapet ttiosgccttc
1020 t aaagacc tacaggaaaa ctact a aatcctc aagaagg

R LA Tt OF Lt e DR A a2 0T, 00 R es (kECAE S Jad: dat oo

gt gt t cadaegtd 4 a gt 0286 R a0 HOTGOH LY gt fSafdaa H9cai€AagC alpgt cacca
tcact ga 119(%% <2alg> 18 <§9§11§1 %218g <213 gPi%EIA <21%> artifi gl al <220> <223>

Codi nggcaagiu@ticecc@patail MVMC99ad)aca it e dataddacageagatapaat cti2ébact t
Ctttté&é&%&f&ig §¥% %9@%%ttEﬁggagggééJggEbcaagta agctgaatga

gaattactgc 1320
Ccgaaatccag 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 gtatatggcc ctgaaggatc agatctggtt 1740
ttaatgaagc ttgccaggcc tgctgtcctg gatgattttg ttagtacgat tgatttacct 1800
aattatggat gcacaattcc tgaaaagacc agttgcagtg tttatggctg gggctacact 1860
ggattgatca actatgatgg cctattacga gtggcacatc tctatataat gggaaatgag 1920
aaatgcagcc agcatcatcg agggaaggtg actctgaatg agtctgaaat atgtgctggg 1980
gctgaaaaga ttggatcagg accatgtgag ggggattatg gtggcccact tgtttgtgag 2040
caacataaaa tgagaatggt tcttggtgtc attgttcctg gtcgtggatg tgccattcca 2100
aatcgtcctg gtatttttgt ccgagtagca tattatgcaa aatggataca caaaattatt 2160
ttaacatata aggtaccaca gtcagctagc gaacaaaaac tcatctcaga agaggatctg 2220
aatggagggc tcgagcatca ccaccatcac catcattga 2259
<210> 17
<211> 1197
<212> DNA
<213> artificial
<220>
<223> coding sequence of NK1-NK1_his
<400> 17
atgtgggtga ccaaactcct gccagccctg ctgctgcage atgtcctect gcatctcectce 60

page 17



tatctctcag
aaaaat ggca
cct gct acac

ccgcaggggce
cttgagtgtg
aagaccat gt

agt gcaagac
tcacct gt ca
acccct caga
cctggtgceta
aagaggaat g
ct ggact gga

t gggaat gga aagaact aca gagggacgat
aaaat ggagt tccacttctc cccacagacc
gggact ggag gagaact act gcaggaat cc
tactact gat ccagaaaaga gatatgacta

tatgcattgc agsggagagasact at gacgg
at gccaggcc tgggactctc agagcccaca

gt ccaaaaca
tagattctca
agacaacgat
ctgcgacatt
caaaatttcc
cgct cat gga

t acatTtPEEECCER aBeaICt A IS CantRtaa 2R J0R CFRAgMm GaagRadase grasgattratcccdap
t t
o e e A O A R A A O ot

120
180
240
300
360
420
480
540
600 Page

18 BERtG&ﬁma@ﬁaﬁaaEa@gtg@aaaaqna@cgnggggaamgtg@gaagmhag@gntt cagggcacac

ctgtca
ct gcd

cac 660
ahtacrioacap

Pgtotaet

acccctca cacacat aac ag

P PRREG TR CEEIYHE Y

it

ccat aﬁ&@&@agzgotgt%agmca@@afaggegagbggaacgg&@%g&mgg@t&&‘égs@@fa
cccagt at cc 840 ~ acggaacaat” t ggct cccac agcaccacct gagct aaccc

gact@@aaagagmoaca@aa@@tagatgfagaquagtaa@ggega;gg@q@aa@ cggtgéé@ma

o aeadhfladt)
ctggugktttuﬁe&ﬂxc@@@amagag@gcmag@gt@@@agjgggagmacghg@aamukga addaat gctc

aggaacagaa 1140

a%gggﬁccattt g?&{at%%‘ct: a‘i

ggcc

oBadn o

ga’ca

Spabr Tea bl E ASE

gca

£©ctag

aacaaaaact catctcagaa ¢

é% at ct
ISP reRPcR2YB Cag3°q & gi”laﬁ

cgagceieadpI ord
<213> el >ag43tgdd 34 LAE tCal &k P T
Lys A%gacbgta{ b @4”953‘&33 oGiTg% Qerdicondlf real Bl ca

g gccy

ccctd

a at%

accctaatca aaatagatcc agcactgaag ataaaaacca aaaaagtgaa tactgcagac 720
caatgtgcta atagatgtac taggaataaa ggacttccat tcacttgcaa ggcttttgtt 780
tttgataaag caagaaaaca atgcctctgg ttccccttca atagcatgtc aagtggagtg 840
aaaaaagaat ttggccatga atttgacctc tatgaaaaca aagactacat tagaaactgc 900
atcattggta aaggacgcag ctacaaggga acagtatcta tcactaagag tggcatcaaa 960
tgtcagccct ggagttccat gataccacac gaacacagct ttttgccttc 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> cCoding sequence of hAS_MYC

<400> 18

atggaacata aggaagtggt tcttctactt cttttatttc tgaaatcagg tcaaggagtg 60
tatctctcag agtgcaagac tgggaatgga aagaactaca gagggacgat gtccaaaaca 120
aaaaatggca tcacctgtca aaaatggagt tccacttctc cccacagacc tagattctca 180
cctgctacac acccctcaga gggactggag gagaactact gcaggaatcc agacaacgat 240
ccgcagggge cctggtgcta tactactgat ccagaaaaga gatatgacta ctgcgacatt 300
cttgagtgtg aagaggaatg tatgcattgc agtggagaaa actatgacgg caaaatttcc 360
aagaccatgt ctggactgga atgccaggcc tgggactctc agagcccaca cgctcatgga 420
tacattcctt ccaaatttcc aaacaagaac ctgaagaaga attactgtcg taaccccgat 480
agggagctge ggcecttggtg tttcaccacc gaccccaaca agcgctggga actttgcegac 540
atcccccget gcacaacacc tccaccatct tctggtccca cctaccagtg tctgaaggga 600
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ttccc
tggtg
gt gagt cctc
ctgtggtcca
ccdéfacagg
a ccggggaaaa

at aaaggccc

agggct
> PRT

* 19¢88r Asp Tyr



<213> artific
Lys Leu Il e Ser
<213> artific
Hs Hs H s

acaggtgaaa
tggagtgcac
ttggatgaaa
aacagccaag
acggaacaat
catggtgatg
cagtcttggt
gctggcctga
daccacagacc
gcggctageg
caccatcacc
<210> 19
<211> 9
<212> PRT
<213> art

<220>
<223>

<400> 19

lal <220>

ial <220>

<223> Single Myc at the C term nus

GQu Au Asp Leu Asn

1510

<223> pol y-histidine tag

1 5 Page 19

actatcgcgg
agacccctca
actactgccg
tgcggtggga
tggctcccac
gacagagcta
catctatgac
caatgaacta
ccagcgtcag
aacaaaaact

atcattga

ificial

gaatgtggct
cacacataac
caatcctgac
gtactgtaag
agcaccacct
ccgaggcaca
accacaccgg
ctgcaggaat
gtgggagtac

catctcagaa

Flag at the C terminus

BEP10941 ST25

gttaccgttt
aggacaccag
ggaaaaaggg
ataccgtcct
gagctaaccc
tcctccacca
caccagaaga
ccagatgccg
tgcaacctga

gaggatctga

Ser Asp Tyr Lys Asp Asp Asp Asp Lys
1 5

<210> 20
<211> 11
<212> PRT
<213> art
<220>
<223>
<400> 20
1

<210> 21
<211> 7
<212> PRT
<213> art
<220>
<223>
<400> 21

ificial

ificial

poly-histidine tag

His His His His His His His

1

5

Ssingle Myc at the C terminus

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

10

ccgggcacac
aaaacttccc
ccccatggtg
gtgactcctc
ctgtggtcca
ccaccacagg
ccccagaaaa
ataaaggccc

aaaaatgctc

atggagggct
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<210> 21 <211> 7

<400> 20 Au dn
<212> PRT

<400> 21 H's Hs His H s

ctgtcagcac
ctgcaaaaat
ccatacaacc
cccagtatcc
ggactgctac
aaagaagtgt
ctacccaaat
ctggtgtttt
aggaacagaa

cgagcatcac

660
720
780
840
900
960
1020
1080
1140
1200
1218



