13 January 2006 WO 03/078568 PCTIKR03/00548 1 HYBRID HEPATOCYTE GROWTH FACTOR
GENE HAVING HIGH EXPRESSION EFFICIENCY OF TWO HETEROTYPES OP HEmRFOC PR 6
GROWTH FACTOR 5 Field of the Invention The present invention relates to a highly efficient hybrid
HepatocytewGawtkstactor (HGF) gene which simultaneously expresses twehgigragyigs of HGF. 10
Background of the Invention The present invention relates to a hybrid HGF gene prepared by inserting
an inherent or foreign intron between exons 4 and 5in HGF cDNA, 15 which has higher expression
efficiency than HGF cDNA and simultaneously expresses two heterotypes of HGF and dHGF (deleted
variant HGF). mimg?ﬂﬁf’% chcé)frotein called a scatter factor. A gene encoding HGF is
located at chro 1! SIROVKIE FACTORGRINE, AN GdH R otide
sequence of SEQ IDINKFPRESSKONEEFICHEN QY 1R TY8Q HETER O RYRIBSA@Pt of about 6 kb is
transcribed from the HGF gene, IEPWEOCYDR ICRIW TR FRETEHRO! consisting of 728 amino acids
is synthesized therefrom. Simultaneously, a polypeptide of dHGF precursor consisting of 723 amino
acids is aISso siﬁ]tmagiz d hy an I(t)ernative splicing of the HGF gene. The biologically inactive
precursors m active forms of disulfide-linked heterodimer by protease in serum.
In the heterodimers; the alpha chain having a high molecular weight forms four kringle domains and
an N-terminal hairpinToepgisecapipasiNatceeRRRdids 4Cgi ﬁfe?f?csigﬂf‘?@%ﬁd-rﬁ% iggig.domains of a
triple disulfidedyQngls r isting of gbout 80, amino acids m lay an important role in
30 protein-proﬁéﬂ:i ntglﬁlgé}%rni% g/?ﬁ%ﬁ!&%ﬁ g’rl I\?vlg%aﬁ'teglé?ay c%xé:iﬁe?S?an”é’naﬁ YRS etine
protease-like ain. dHGF consisting 723 amino acids is a polypeptide with deletion of five amino
acids in tHe | kringle domain of the alpha chain, i.e., F, L, P, S and S. It has been recently reported
that both of HBhckatalind o heeIagatdn35 biological functions, e.g., promoting the growth and
morphogenesis of epithelial cell, melanocyte and endothelial cell. However, they are different in terms
of immunological or biglogical properties. 13 January 2006 WO 03/078568 PCT/KR03/00548 2 For
example, HGF shows difolt STRSIdDYRRAAR it ES ol HighebridctRiGES gsan dmueprrRd phomoting DNA
synthesis in hiifeitingniniszhasnd arefweigeidttieletwetin aeorialSmubth imiSCGE ceiNand NSF-60

(murine myelabifdi ha) highpeeiyedrsid GRiehars AL ERSPIEHRA 2:pldhiglerRagiyities than
HGF in promoéj{;g | pig;K ithelial cell), OK(American opossum
kidney epithelia céﬁ%ﬂérﬁly %%Egi&%g%_s ,|t§llf%;% Igjrdespec: i_\@%?ﬁéwﬂggtﬁ?ébold higher solubility in
PBS than dHGF. Se %ﬁ-h%ﬂ#&fb%r&h%m&%%&@gmz@t@m@meF,Amgemmt HGF or a
reduced form efaid®E HiBIt isitopéies sirohtoreesohtdGE ahaid ebifgirisee t¥fexsnt Aecondingly, the

other. (SHimoy b B eSS i‘éﬁ“&iﬁ%ﬁ@é?g‘%%%igé Ae's1s. 100
HGF.s.ec:retecil‘f“r'ﬁ:r%alng’f_‘gé.l%Zl(r‘gtrryfl ériz\afg ggﬁg gs)‘()?dar%&g %%?)o&cg?nfgqléﬁit ey 5.,.ﬁl‘|?nduci,ng .
b

epithelial cellEfite 4% Arhetirsposie Hi(ahnrer yEsoE nansisting ab728raminelrsidelis in vitro and
in vivo; 3) regenéretisadofthiecsfon. kioBimyy bavieauidyitsaapilgpeptiasi s BHIGR prrgasagenesis of
kidney, ovary angitiiis o?) 3N HA0RS Q9 GRS S thesHAW 629 Difaioueh %gﬁicﬂ{ge(;gntiation of
erythroid hemﬁ@ﬁﬂﬁicﬁ%%curﬁ%rez 18?0”51'5)1 d 17r)a gn s%guting of neuyons (Stella, M. C. and
Comoglio5 P. M., The, Ifternational Jourt aﬁ oFBloC erﬁi yé‘crﬁ? f @8%_ K Wéé@? 1999).
Based ofrthe &40 ntich ida-linked dsecrndingn Proroteesebia denutopelhathe therapeutic
agent for trealigigieditaaris dhéivelpisedmis. haeinglly, Wiglivedhe G Fweishexishas @iwher HGF or

thGF, and thﬂﬁgw,maafqa?‘pﬁﬁsﬂo@:%iﬁﬁ%ﬁf}ﬁgﬂﬂ% igifé@pé) g&&ﬁrﬂkﬁf&& ' t_i:jeHGF
therapeutic g the present inventors have gndeayor, eyelop a’ hybri
gene which fgl%%gi’r%u t(ﬂ%ﬁ%? e)?[ires%sﬁ K g%d 8%‘#1%{?% al%h ésf‘HL? E:E\g/% f'gj‘"lemé”if’nerapy. 30

Summary of tHEFIER RINASIBEIHGRP AW sBQ ininey astigls cogltmiayr @se imparsanionole provide a
hybrid HBF gpredenhjuietsimuitderactisty. ethesers toldwiziotypiphiobet@khain forms an

inactive serine protease-like domain. dHGF consisting 723 amino acids is a
polypeptide with deletion of five amino acids in the 1% kringle domain of the
alpha chain, i.e., F,L, P, S and S.
It has been recently reported that both of HGF and dHGF have several
35  biological functions, e.g., promoting the growth and morphogenesis of
epithehial cell, melanocyte and endothelial cell. However, they are different in
terms of immunological or biological properties.



In accordance with one aspect of the present invention, there is provide 35 the hybrid HGF gene
having an inherent or foreign intron is inserted between exons 4 and 5 of HGF cDNA R ¥ & AN
object of the present invention to provide a recombinant 13 January 2006 WO 03/078568
PCT/KRO3M03387836&ctor comprising the hybrid HGF gene and a microorgagigapifaiasiormed with

the above vector. It is a still further object of the present invention to provide a pharmaceutical
composition for treating or preventing ischemic or liyer dieases, 5 which comprises the HGF gene.
Brief Description of the Drawings The above and other objects and features of the present invention
will 1o become appagent from the f ing descrjption_of the invention, when taken in_conjunction
with the accompanyi n%’&r%?@%’%%i%t%ﬁeﬁ%%ﬁﬁhﬁ%gg}ﬁ%ﬁﬂu r01fold sand A=kl diihigheR of HGF-x
prototype illusfeliyigienehpn & ontaqeadnzabiNansyithysie i lupracessbaicibriogl gene
fragments fromerdeps 2iginbstinl to1RNAwcHgUEM3StE RfREeRS tIClapinaNggnedragmaats from
human plcent i S L pr p. [ ressi ctars pCK- HGF-X,
20 Figure ? : %n fﬁ%&%ﬁﬁﬂ%ﬁp q?%%%ési@ﬁ%?gg%égiﬁé%%a%iéﬁié_f%g‘hre 6:a
process for preparirig expres vett ﬁ@?’nﬁ 173 ﬂﬁf@?ﬁg@ﬁe%(&%@é& ﬂé‘ﬁﬁﬁé’paring
expression ve&Rifashalpcgliic psh @ KE\serican opossiyurkidneyeepitbefind swibthh tendetamiseCP-cHGF,
pCP-dHGF anuiipRti+] Gl Xrdsigiettvelyge BEGEX e ssTin foittal phee B fBiRHGH FE e GF and pCP-
HGF-X obsery el i < i I Figure 10 : expression levels
o A DS R A, o
of rabbits which wete" stibjaJttd’ e dﬂ{) o 5(1‘?31 B sErcfutsseefidFaandetailed
Descriptioh of thGRvastid Egessnudrgcrodiagly Oles OrB868 0T /5mEs/Ee S HGRedndrid
Hepatocyte GHHAF Facios ddgiesgahatahtyoRiRaeaillinvapHR *ARBASE S GRINAIsaIsesponding to the
exons 1 to 18680 ABDARIRRLET JRICEBANIARI SRIEA D WEED X005 42 o BRIEONA. The
intron comprligf!I fragment of the inherent’intro or a recombinant sequence™5An e diment of the
.hybrid HGF gene of the present invention comprising the inherent intron is 7112bp long and has the
nucleotide sequence BIGEE@antrh from hmespséoHGF gshecsltaulianearstyepirdsgimboth HGF
and dHGF, afdrsisiighepsxpiessidncaiiciepeidhdn &EE GRbA: Cotahegensaiaey ejables the

nybrid HGF geReqfdle Preaeiinsentian 0o bemackipcenehangsandne soding anglor
non-coding re%on without alf?ﬂi%gﬂ\%‘% mino acid sequence of the, protein and”tzhga expression of the
0

gene. Accordiigirhatitud IS0 SRS Gd st AR ESRRB RS SriAYEE s, gdhe of SEQ ID
NO:2, and thewg@fngenssiserfofddnenthirvane sodptestishes)inuenttiolbintsS wisstagémtispef)tical” means
tha:c thebTeq U?lﬁﬁlﬂﬂlm@ oy g&mﬂﬂéd@sgﬂamﬁ%nnfﬁéegaiﬁbfiaqgcéﬁ-fﬁdﬁéﬁtf?@?{?eé\n@dpfre
preferably,no . rise a ment, of i ent,intron
optionall)?( Ohavémsﬁ% g}rﬁﬁpaﬂ?rg{%?n%%%ﬁ é%F nr%c%a ﬁ]&%@%@gf&?ﬁn‘gﬁg}éﬁﬁ&bgﬁ’ a?:{l(f 5 of HGF
cDNA. Herein,'é%féﬁaé’%fgﬁ Mt g@ﬁ@ﬁﬁgﬁﬁéﬁ% Sirsgih e riAnete fldebn 1988 nates
"HGF-X". HG Be®dHaF thgsarchHaE- Xgnationsy éfnocleogsesemedivs oHSFQmByNbs: 19 to 21,
respectively, alevelepetdess Theturapeude hgaitefof theaigge HovMantiosy iis¥pthesdzed and inserted

into ah expresoRARFaL- A NI e KBRNNLOSRlE Spansee elings, Fenyihe vector can

be introduced into ar appropiate host cells such "coli 25 and yeast’ For example; Egcherichia coli
ToplOF' May Bgeffﬁffﬁé)é){%ﬂ it end PGE s dmpertantsiar makismsing: S dhemarebiF Top10F
PCK-HGFX7 effdcEscertoiinglly, Ts 10Rsp@ PveFEdiE theveobtalaadbredraaafrosiep as the
accession nuripbri KEEIMza8631a0H KaCuntB3fbuaspeahaly roMaeNatiGE with a

high efficiency for gene therapy.

30  Summary of the Invention

Accordingly, it is a primary object of the present invention to provide a
hybrid HGF gene which simultaneously expresses two heterotypes of HGF.
In accordance with one aspect of the present invention, there is provide
35  the hybrid HGF gene having an inherent or foreign intron is inserted between
exons 4 and 5 of HGF cDNA.

It is a another object of the present invention to provide a recombinant



2002. 30 By using the transformed cells, the gene of the present invention and the_ protein encoded
thereby may be produced on a large scale. The vector of the present invention m1a§/ s%?é‘é’tﬂﬂé‘i& 2006
comprise sequence(s) for regulating gene expression such as promoter or terminator, self replication
sequence aWa exergsEsry signal, depending on host cells. 35 Further, the preseiE/@RIQN comprises a
pharmaceutical compostion for treating or preventing ischernic and liver dieasese, which comprises
the hybrid HGF gene or the vector comprising the gene as an active ingredient. Preferably, 13
January 2006 WO 031078568 PCT/KR03100548 5 the composition is formulated for injection. The
composition of th resent. mverhlo[?%rﬂay rther comprlse pharmaceutically acceptable carriers. Any

of the conventloﬁ A1 STORALBE | SR APt Pe s (ranepEmed i thormulations

such as 5 tabl@l%abaiégl}ié%lopills granules, suspensions and solutions; rejection formulations such as
solutions, suspensionk, @ ﬁladimomﬁtméaayolfetﬁalms%m sigthgbyvater hetqee injection;
locally-applic gﬁﬁg&ﬂﬂﬂ ?g%fi‘én fia cre;%’r%%gn Iotlo?jls and other formulations.

Carriers gener d in the ceutica e emp yad i ]i%?ﬁ "EEMESiton of the
present |n§/ent| SPM?ﬁﬁ §8Hﬁnlstered formulations may include binders, emulsifiers,
disintegrating agents excipients, solubilizing agents, dispersing agents, stabilizing agents,
suspending a@ief, DestvipGoaosi ¥EeODsRIERIYs INjection formulations may comprise preservatives,
unagonizing agents, solubilizing agents or stabilizing agents. Preparation for 15 local administration
may contain bases, eéﬁ é) %nts :illjﬁ%g ag preservatives. Any of the suitable formulations known in
the art (Remington's Q¥ R PLas, S%Q%W%ﬁﬁ [ the R shivrpwhisihy, Eaton PA)
may be U8ed bgappAppariihikomithe fﬁib)mmdmuptrcpoeﬁkhn oarehewlinidadly @alleninistered as

various 20 orabﬂ;ﬂﬁi@&fﬁﬁﬁﬂiﬁiﬁ@ﬁ&&ﬂi@i&ﬁg%ﬂiﬁb@&%ﬁiéﬁ%é&%&? phepAared using such
excipients as addltlvqslgﬁp@qnce‘{ é’ﬂgﬁ]ﬁ{&: Wﬁ%‘lr%?n ude pﬁd nte z%ting alﬁ?r%%@ngg %rri:lr?&?eriésar?(;

diluents. Solid formulations for or ministrati Gsl Ing

capsules. ThB&é‘EBﬁa 5!] a#i@?’ﬂ% prepared by mixing one or more excipients, 25 e.g. starch,
calcium carbonate, sﬁ@gbs@,ZIaCﬁQS@@Sd teatoniith gdileefragtbatity | ErotarHigpGa getbatives. Also,
lubricantsssucpEig magnesium stearate and talc may be included in the present formulation. Liquid
formulations for oral rat nsjon, solution, emulsion and s Those
formulations m o%@%ﬁtlngggg%%gzﬁgﬁagé grrlgm% olp arﬁ prglservé}{léff 1% addition to
general simpl8 ts such as water and liquid paraffin. Formulatlons for parenteral administration
include sterilized aqlaguresdibvtiand 4Bpearsienssenrfolsimepiing exipressidie rmattoes tp@Rkinent and
suppositories HBHeinsoluble excipients and suspending agents comprise vegetable fats such as
propyleng,glycol, polye eqly té gr 5 injectable esters thyl,oleate.
Wltepsc::%r)) Ma((s;f%h T%av@eér% fégg:%ﬁba%oﬁrg a]iq tés%lr(l) é’l‘;’/%é)rro % ﬁﬁf arg\géjused as
bases of sup he inventive composition may be administered orally or via parenteral 13
January 2006 WO 03?@18568 PQTKRB840(6u B patitess explessantravetons URAIGESEUar,
subcutaneoudataitgabdominal, sternal and arterial injection or infusion, or topically through rectal,

intranasal, mhalatio raogular. istration. It should be und rstoo cal daily dose
of composition %&é@ent [ engggrir%&ug%re %B reined ini ggh (gltﬁ'gilf %@gnt factors
mcludmgzihe B d to be treated, the chosen route of admlnlstration the age, sex and body
weight of the individugigbatiént, geve trpsessivitylefdlseoHpiPtH SN pOPadHiGFcamdnsGRIministrated in
a single doseldGR-plivided dose. Therefore, the daily dose should not be construed as a limitation to

the scope of 10 the ﬁ Q@“ geﬁgéé\é\ffi ﬁsTlcra]e 9 §5v¥lolgeng |nv @"1 the [;)rziigratlon of

illustration o cﬁ%%nd not |n

hybrid gene SFrSdi éﬁﬁﬁ%h%@ﬂ?@igﬁh'@obf%h’@%@%gﬁégments obtained from

genomic3DNA Humakiged2 ceta¢ARkEssioneksialn dCTE:HTER) pEPeisiGPendsCRO in TES

buffer (10 mMMIGE-KIE ki 3wV EDTA; 0.7% SDS) and treated with 400 uglni of proteinase K at 50-C

for 1 hour. Subsequgiyly, 0o DN st SRRSO 415,66 4SBEAS Wiy Rpggovchioroform
subject to administrating pCP and pCP-HGF-X7, respectively,

35
Detailed Description of the Invention




precipitation according to the conventional method in the art. In the PCR implication, the extracted
genomic DNA was employed as a 25 template DNA. As primer pairs, the synthelié riiRftRe% of eQ
ID NOs: 3 and 4 were employed to obtain DNA fragments containing : HGF gene fragment 2
(HGF-F2), 8B@ADsE®s: 3 and 5; HGF-F3, SEQ ID NOs: 6 and 7; HGF-FpcHkhik@s: 8 and 7,
HGF-F7, SEQ ID NOs: 9 and 7; HGF-F8, SEQ ID NOs: 10 and 7; HGF-F6, respectively (Fig. 1). The
PCR amplification 30 mixture was prepared by mixing 1 IL! of template DNA, 1 | each of primer (10
pmol// ), 10 0 of dNTP (10 mM), 3.5 unit of Expand High Fidelity enzyme (Gibco BRL, USA) and 10 11

of enzyme buffer solui justed to a f| ume of 100 /d with distilled water. 30 cycles of the
T

PCR amplification was €a %HCB%I tﬁ@f@Fl R{#: ganccof th aressms C and 30
sec at 72-C. FH@W@@M%@M@QW@QH@Q@ therezofragriehls mbiamnedlﬁnemeﬁbm are

shown in Tablfpikidd Innorarin2ea\VHeroesn78a6s 74Takie § B@%&@N@OM@& RHMGT
prlmerAmpllfl%ﬁgﬁgg@gg %@g& (ﬁrlﬁ@ HR_I Qm?ﬁ%ﬁfa é)%E nan O A{)HGF gene fragment 2

(HGF-F2) gHGF3 (SE 3)gHG QID gene gment3(HGF F3) gHGF5
(SEQ ID NO: 6)gHG ‘iil%‘ é%’é’ntg&’(ﬁ@ﬁ 9 PrReend Kipsention NO:

8)gHGF7 (SECPIPRng hearhgeans rnargmaﬂmhp;lmg@rglmstme (BERIBING@qgEtGE7 (SEQ ID
NO: 7)HGF gSRQTBYNEN B (MGE i BHO §efeQitun s dFRIPING: HHIGF gene

fragment 6 (H@W Eﬂf&g ranging from 392 to s 2247 of
human HGF cDNA pl;gt(pgae ?@%é{é%bﬁ ose Héfﬁ %g?rl}e'_ﬁi?tﬁo%?ﬁ ?on 4-exons,5.to 18) of SEQ ID
NO: 2; HGF-F3, the se{ Y SRR f’rB???l%séﬁet&‘W HEE genp ok thaugissentaRysionom 2229 to
5471; HGE- FGOtberrgéhﬁeh@é cpbmn@ indhe Sedingaad/pt neicding tegisequithoet mrging from 3167
to 5471; and HisFandinthexsiel] seqeentrN@NAHEOPrédly @4k L JBarmPlfied dGEgene

fragments We&@c%@ﬁﬂri %%WQI&BE&EE‘WH{‘BMLOE‘&% AIREENED R pgmesa, W

USA) to obtalné) E-F2, g‘ %T eas easy- PGEM-T
easy- HGF-F 6&@ F pERRRST ﬁ%fFf?‘—E)h Withpe G srrpeigt f)cThe
nucleotide sed’ﬂﬂéﬁiﬁ@lof tif?él Hisptigaliemeanndhat therecqBuon fiomedogy dssequence

analysis.12) Qtsnittgno 3% wefebhomensoliainetbiomCRNA hréta G Ruameliigation, human
placenta cDN@s%Iontech CA, USA) 20 was employed as a template DNA under the same condition

as described in E)iamgn a/pnmer pairs, the synthetjc ollgonucleotldes of SEQ ID NOs: 11 and 12,
and SEQ ID NOs: 13 and P eFCdin 8R5\e Y o SRIPESR A? et ebntaheregtHIBIoR | and

HGF-F4, respeptivenlyriating anall freepmbingrdcetpioncg abétied diartifogesedehiSiohand deleted
TSF gene 254aiGF ot EIeReImiiied byePeGRsu&mg ﬁy&mqqeplgemﬁqﬁ@&%fgq R N$h8 15 and
as a pgme ences. The
primers %gedé)hpﬁgﬁr?@ﬁpggygg%ﬁi& ragmenis o %?ﬁi%gﬁefa%m%aéﬁ égg\&/{vn Y Rerable 2. 30
13 January 2 %@ UG PSEBES IC%E@ ghﬁﬂﬁiﬂ&%éézrﬁp@cwﬁ%@e&mf@?ﬁﬁphﬁed product
gHGF1 (SEQ ID NO: ThydnmibHEE @ame nihe Rreret inseetiongimentthegitedahd )ingd@das (SEQ 1D
NO: 13)gHGFatSaeKprbision Aktir, acpsrdiag me Ak @h Eéﬁe@id@ﬁéh{&lﬁ DIy dED)CHGF3
(SEQID NO: 1SR SRe RO ke Taele SRMMEHIEL TR SmallEe pf | onc

HGF-F4 comprl ed the nj%%otlde 5 S(Fa)g_ ces rangln 93%113 of SEQ

ID NO: 22 LS &R e Ené"}fﬁl\]ﬁ dernpfissted tNéthucleotide
sequence ranb‘iﬁg-ﬁ%gm@ of e gfrsED mmm ofEuMmkd@@lgé‘npl%’dpﬂ]KGH@@ﬁe cDNA has

the same sequed BxeeHikhia Gone TR NF el CRPHBFXITeRalalinginédnRee s B@ﬁeEﬁQQifPﬁ from 483 to
495.0 The arggéé@go IYMELSS ef ei(%?éé}& d mtoé}xg muI g site of
pGEM-T easy. ﬁ tor (Promega, WI, 9}?@2 évgtaln p tgasy ré_fﬁm#ri sy-HGF-F4,
pGEM-T eas;g Fand pGEM-T easy-dHGF, respectively (Fig. 3). The nucleotlde sequences of the
By using the transformed cells, the gene of the present invention and the
protein encoded thereby may be produced on a large scale.
The vector of the present invention may selectively comprise sequence(s)
for regulating gene expression such as promoter or terminator, self-replication
sequence and secretory signal, depending on host cells,
35 Further, the present invention comprises a pharmaceutical compostion for
treating or preventing ischemic and liver dieasese, which comprises the hybrid
HGF gene or the vector comprising the gene as an active ingredient. Preferably,



human HGF gene fragments, HGF gene cDNA and dHGF gene cDNA were 15 confirmed by
sequence analyses. (3) Preparation of hybrid HGF gene constructs Hybrid HGF deheleawsricte &9 6
genomic DNA and cDNA were 20 prepared by combining the fragments of HGF gene cloned in steps
(1) and (2) V&8 fomaswes(Figs. 4A and 4B). Plasmid pGEM-T-easy-HGF-F1 \pag {taaiar sdth
Hindlll/BamHI to obtain HGF-F1. Plasmid pCK (see PCT International Publication NO: W0O10040737)
was treated with Hindlll/BamHI, and HGF-F1 was inserted 25 thereinto to obtain pCK-F1. And then,
plasmids pGEM-T-easy-HGF-F2 and pGEM-T-easy-HGF-F3 were treated with Mlul/BamHI to obtain
HGF-F2 and MQ(I::-FS, res}g)ectgeé%‘gCﬁ- was treated with Mlul/BamHI, and then HGF- F2 and
HGF-F3 were Inseniea tharAts WY %’Eﬁlﬁ‘fﬂﬁfland pCKF13M. The Mlul restriction site of
vectors pCK-F12M anthgCRomPesitivas efinbstupsaseatwitivemticiyakrestrittidiesitednigisploying a
site-ﬁlirect:ad %&W%ﬁ&ﬂty(&b&t&@ﬁﬂ%&%@s@ﬁ? I:L’Htﬁil@ %ﬁ%&ﬁ%ﬁm%ﬁ&ﬁr&? ifespectively.
Further, plasngi oA F r with BamHIIXbal 13 January 2006 WO
03/078568 PG/ 6%}/46%554 910%&%%%%E’%%déﬂ-ﬁﬁf?%ﬁd"ﬁ@ﬁ “\%é’r%“ge%{ ith
BamHIIXBal, and- ﬁG[ﬁ?pf 8% inBLited SISO (SUSBERRIGE Ko Salwi P -Femetioaspectively.
And then, pladfiray paEm - suelngs HaRtPss p SBMFieasy-oF GHeA6ppGadys TieaskGhF7 and

PGEM-T-easyntike wihndistilianiestor o foBanthisholdeanptias HGhHE R HGRikhsHGEREF7 and

HGF-F8, respectiugieS KiEdns ARSIl 184 WeLe sreated with BamHI/Xhol, and then HGF-F5,
HGF-F6, HGF-F7 ang HGF-F8 Wereilinser S(’jt er‘g}?}to % ol(lilgaltrllOB&K-F1254 and PCK-F1264,
ggﬁf‘i? -1

PCK-F1274, pCK-F12&5 8 4 Phasresedtcal Sl saay_be smmplesgsbimively. 10 And
then, pGEM-Ttheéasgraprsitionofrshaceresitht XhvendiontaiF aDékantpdgnueall gfdd@mipesedHGF-Xhol)
ofsbout 100bprTaHGRY RGBS E WUAREIR ISR,
pCK- : - - 0 obftain - -X1, pCK- -
X2, pCK-HGI%%Sﬁﬂgﬁl%%}é({?géﬁﬁgéﬁééﬁﬁ; , &%%%%@%&%WJHGF-X&
respectively. ?Hg%ﬁ%PWaWcﬁpd@E/M-fr’é%\%%M@m‘ﬂﬂﬂ%’@ ey TRaRyLHHE M TR tRsated with
BamHI to obt4f? B WEhgenis ol liit@ragents oDMtAbilizarg kigshtgenBrePAidtiandieHGF gene
CDNA wese ifsertadinitishetBanityrestistip Basis, ¥R iplet@sONiBI [ - dHGF,
respectively (Rigy Bk 2@ (I ESRPRIAHIONASANGINES i?lg%%t(ﬁ Coﬁ?%ﬁgﬁ%@gene
construct Pla%mld CnEgA&l (Invitfrogen ﬁg% as_%iges%ed with. ,rtlreatea a}ﬁ?‘fﬂg%enow
fragment to byﬁbeg%f ¢ %a‘_&""aﬁ%‘ﬂ%ﬁ &f{j’é&&‘%ﬁh‘%lqyﬁmﬁb’taﬁqt&@m feajhfenteeshtaining
human cytom@g‘é‘l@?ﬁ%@ﬁrmﬁm@@nmasmids pPCK-HGF-X1, pCK-HGF-X2, pCK-HGF-X3,
PCK-HGF-X4, pCK- HGE Hoemblé- 0saipdiint aH G- X pClirRiGhmi8 yvatevdigssied with

SnaBI,tﬁgategrmitlal{ge W frag ake blun ds.and digested with Nhel, and then the
above DNA fragment c nta{:ilrﬁ%fngI humglr?cl‘é%/gtlé%ﬁ_eg%éllg\%fagpgo%g%nn% B SEHETHE Einto to obtain

PCP-HGF-XI,EB-HEFIX S* peisris G- xad s nbancaesp-biaderts, eringGRegsispCP-HGF-X7
and pCP- HGHsKEcgeaibes thgsyts Rind eurRicient) pCDiNkatd. (IBotidgfemiBabueasodigedted with Nhel,
treated with tdriiestenideadebiidopiiske-pien, %Qﬁiagdﬁq@%@%mﬁm%%ﬁfa%gméé the DNA

fragment conqarigg%gslg}ﬁ@m% rus.promoter. LCK-cHGF and pCK-dHGF were digested with
Miul, treated with the Klenow ragr%%%ﬁ\é Lﬁ%ég‘%ﬂﬁé egr)?legn aha %iﬁ%%t%§%ﬂﬁeﬁ58}P%then the

above DRA ffaBmetti%arfE irBhos 0 7856E0pE T/laRto3e 00w 1 @eladinainivighhuman
cytomegalovififepromhethyiaeiandégran wenaattvem obAdso, bR Bwstd pGRaghfaniespectively
(Fig. 7). Exam&ﬂeEaﬁmimﬁomﬂh@emﬁﬁﬁ%g iﬁtﬁi%ﬁgﬁﬁewgﬁﬁﬁ%ﬁﬁpewﬁﬁﬁgﬁé and the
conatruors (R Ao S8 SR ARk HERA SISOR Skten, SipfeeelarsF and arr
and whether ?HE?B‘isﬁ#ﬁ%ﬁﬁ&gﬁﬁ@ﬁ%@@%ﬁ@nW%Mgwm PURLEEASSy BFRMAEE gene
construéts arfh¢i ErREDIMNIVES) Gendditipne ssigrredfitishupleirdilfenty elipk RsHédiok 2ICP-HGF-X3,
PCP-HGF-X@iqiP taeiffid 5 ¥oanelAlRsHEMpsRnera RRSIEEIEsRO RN a0 a5 lis 26 293 cell
(ATCC CRL 1qd 8o I8iIRLY Nhlersits R 364t AdNeR ARG 23R8 nt and
suppositories. Water-insoluble excipients and suspending agents comprise
vegetable fats such as propylene glycol, polyethylene glycol and olive oil, and
35  mjectable esters such as ethyl oleate. Witepsol®, Macrogol®, Tween® 61,
cacao fats, laurin fats and glycerogelatins may be used as bases of suppositories.
The inventive composition may be administered orally or via parenteral



DNA using FUGENES6 (Gibco BRL, MD, USA), according to the manufacturer's instructions. At this
time, 5 12g each of pCP-cHGF and pCP- dHGF were used as controls, and DONAI- I BRIA 7286
used to calibrate the 20 infection efficiency. 3 hours after transfection, cells were re-fed with a fresh
medium an&®u@sseslltured for 48 hours. The culture solution thus obtaingg-r)yag Fiyided into two
parts. One part of the 293 cell culture solution was subjected to RNA extraction, and the other, to
measurement of LacZ activity. The LacZ activity wags measured using an activity measuring kit
(Stratagene, 25 CA, USA) according to the manufacturer's instructions. In order to compare the gene
expression Ievelst, the gmount of HGF in the cell culture was measured by an enzyme-linked
immunosorbelt Hssay kit {1 Ta/A R4 'BYEBHICRIN; tybaytanensdnsiahigmiaahietoal efiiciency by
the measuredifc2wR%iRltyinjsetionressiofiltve| obiHBpixatignemmsztourdta) tinkarfsesm 20 to
150-fold highanhagmnithaberdhtifebul BNaREsHEGn CODNA (Fig. 8). HGF-X7, in particular, showed the
highest gene expressjpp.level gz}; ressi f HGF ‘.?H F 35.n order.tp examine
coexpresgion of HG Igr%&&c}ﬁé) F ﬁr%%;%?ﬁ@gi—&g%g@gas %§)§et8fa?%ﬁﬁﬁéPM§%ere extracted
from the trandfecied 285 LR ﬂgﬁ?ﬁ e BeriglstsHRiRed o it ofbvarims rsvensrfdcsatsiected to RT
13 January 2006 %in2t10 7884RIPGTIK RE 308B4S the GR torobiaiofciNaniTheronsing CDNA as a

tergpllgte DNAang&xa}mﬂlifma@owwgﬁtlp_aﬁi?@ qﬁgptqmglpwﬁ@@ Qﬁgzmécg%ggg |8%ft QtID Nlots: 17
and 18 as a . i n. mixture; was prepared by mixjng 1 | of the template
DNA, 1 /9t e%ﬁﬁgﬁr{%&)ﬁ@ &rggg{%%égrgn&%fg 11z IB#WS?S\?@W%‘P & fRifmerase
(TAKARA SH ?35%5}1‘}8&% P§?E Qld kb AraIstoRAiaR akeitafiende thasteaevdlume of 100

11 with &istill& Wertion B CR amplication was conducted, each cycle consisting of 1 min
at 94 -C, 1 min at 55 ~C, and 90 sec at 72 C. The amplified PCR products corresponded to the

boundary region to bgﬁgqgnm B GE gene; HGF gene cDNA of 142 bp and dHGF gene
cDNA of 127hp, res ect%}zl : WI'[%S %esg é?r%glltéglﬁ ?E)rtogq% 5618 él PREAOR was
amplified; an . HEH E’}éﬂﬁglﬁ% 15Ut peecone ef dhmd@weniiams 142bp and dHGF gene cDNA of
127 bp were simultaneously synthesized and amplified. The amplified PCR is products were

distinguished Eyaeipbirbphor@sigenioh o IBAYRCEHRTSI HE R SHBWE 1, Fig: Bohile the bands of
142 bp and 127 bp were detected in the lanes loading HGF gene cDNA"and dHGF gene cDNA,

respectively, bat sof 14 and 127 bp were detected in the lanes 20 loading HGF-X. The
ivel Pﬁjhb f d b det d in the lane loadi h
above results‘stiggest that (EFPRsEagracats Ritamed SRt apresaisd M hybrid HGF-X gene

constructs of the present invention. Example 3: Comparison of expression levels of HGF-X7, HGF

gere CDNA 25 and BRBIGHOBGDLA(AIT HRAAGFRORRIIGF KT, BEFEHHGF anc

pCP- Weredaj ) ia ] mice, with an nsulin
syringe. %fter%zaggs%ﬁ&rmgﬁvﬁv&r?gcb |g3d %%§Ué%£ gﬂd%ﬂﬁg%$f¥§bwgpot were
removed and's asf?éd)fﬂtgnb?ﬁﬁe%'l% idPblhayss mNpserueniby gerpmic SNVMIaC, 0.5 %
Na-deoxychoféiEactesh, fipmahe el losupeisicn byyratelfchbufiainsxihetiamatatethihs] total proteins

was measureakeiiptvaiBiCapeotein arAtsidiv RinmAdeARIAONRS,CA, USA) and the amount of
expressed HGF was rgp | 0 kit (R&D 35 System). according to the manufacturer's
instruction. As ca bIeH%% p%%&??ﬁﬁﬁgﬁﬁﬁé%dP%&o ecm‘ﬁn‘%ﬁt ¥$Ased from
HGF-X71s 2 838?8%@&% SRHRERPRIESE Yy ubriic suebtdes o SEQIDNE053 8078568
PCT/KROS/O@B@8412~‘GF¢GW@@QE66Dmdﬁt;@ntwm(ittﬁrﬂgmmﬁmItcohthiaamgaerim@m @legample 2 (in
vivo), this restigaiemHERFH)KING SRPTeO8I0 SRR CERY 38R MY Ghq SpPerior to

those of HG %Wﬁ xapple 4: Gene th ing HGF-X7 in a
rabbit ischerg[ﬁg?@ajﬁmg e Igr;j g%%af ?dDie})éllﬁn%]Z sv%@;ﬁe)rl\lf@li- E?r?ﬁ@% egeyt‘fié% the
treatment 1 enhit Wﬁd%m%c&:sggsé?%éwﬁbfeﬁ@%d&camw BuRoanaplaeitioschemic hind
limb mo¥| aBusMgRsvas prepared by mixing 1 #0 of template DNA, 1 #£ each of primer

(10 pmol/#tl), 10 #& of NTP (10 mM), 3.5 unit of Expand High Fidelity

enzyme (Gibco BRL, USA) and 10 #£ of enzyme buffer solution and adjusted

to a final volume of 100 # with distilled water. 30 cycles of the PCR

amplification was carried out, each cycle consisting of 1 min at 94 C, 1 min at

35 55C and 30 sec at 72C. The primers used herein and the amplified gene
fragments obtained therefrom are shown in Table 1.




A rabbit ischemic hind limb model, which is a standard animal model for the ischemic limb disease,
was prepared by the method described by Takeshita et al., Journal of Clinical In\}éistlﬁ%’l]i'c}ﬁr%m%
662(1994). At the day is before operation (day 0), each of 30 white rabbits from New Zealand(male,
from 3.8 toWRR@yssess intramuscularly injected with 5 mg/kg of xylazine apgyiaRmogsthetized by
an intramuscular injection of 50 mg/kg of ketamine. Subsequently, the left femoral region of the rabbit
was incised and all branches of the femoral artery were separated and tied. The region from the
proximal 20 part to the branching point of the saphenous and popliteal arteries was incised to prepare
the model. Aﬁ.? lSlfe Pperatlon 15 mg/kg/day of cefazolin was injected intramuscularly for 5 days and
0.3 mg/day of morphln for 10 days. 10 days after the operation (day 10), angiography was carried out
for the left hind limb where the ischemia was induced, and the degree of arteriogenesis was 25
recorded as a basal levetinidie rabbits|were randggmly divided jnto twgr%ghl&sﬁ%%pjecte at four sites
in the femoral n&%g(\gga 5-9%89 S)f plaég&‘p{s @ XS(ererlmemlgluu or560-99 of plasmid

pCP(control)j Tespectively 40 daysaftef-the-operation{day 3 out again for
the left hind licdS84 @@ﬁm& a tﬁﬁ%@ﬁé&@dﬁﬁ@aﬁe iSGF mmﬁxmu:%@ @ﬁﬁ@rmh bd and

compared to thaHéiFddstIDDJ:N(@a&j be sgﬂﬁmqmz@mneeubt)m Fpg}ﬂéeng*@agﬁg[@ﬁ(ng enesis was

significantly enhbaneesl EENBegiMmen %dﬂg tered = HGF- ared with
the pCP- admln%gﬁggégg (S)Liéjn n%krgfjm uemulﬁgi'{m t EUrﬁﬁ%%m ent)?,(P?éﬁgrﬁfectlveIy

used in 35 thegene tHetrapy o1 ,%‘EIF&;%H)M@TI@T@MM ed with
respect to thke © i@%ﬁﬁiﬂ/ 0d VeBWI/(SFEEBENG PCT/HED3A0RdSmsparificemeopiments, it

should be recognized that various modifications and changes may be made to the invention by those
skilled in the art whicly-glsq lﬁ’@'ﬁ(}? ope of th ventlon as defined by the ap ended claims.
R

'-

13 January 2% ig%% /605%5 S_L %ﬁﬂ%@ﬁ%?ﬂ@ﬂﬁ' R PRE to
INTERNATI PN PI9ieBms (HEE- RﬁﬂCRm@AmémnFchoTﬂE
PURPOSES @F@A‘tﬁm&ﬁa@d@bgﬁ@rﬂimmmmmw seajaedmemrg{ﬁg flomited 1510-8
BonaChea-dd#p tSe72;1BIGRS; %neeaequaﬁwa , it 0 1R T3d7 C ARl ANORIGINAL

Issued pursu e, o) SITARY AUTHORCIY I"dentlf at the
bottom of thls%@&ﬁ%%l:I é?y gﬁgﬁ%’\é%ﬂ-’l gﬁ#ﬁ@ﬁﬁ%ﬂkﬁ% ﬁ%ﬁga{%% r&8fence given by
theAccession ﬁ&%ﬁ% WWE‘E?ngﬂﬂfE’RkﬂdﬁUMAE%EPOSITARY ALR'UORIY:.
E9Cheriéhicr coll Toolilm:apxpkfmﬁﬁﬂ@ﬁwﬁﬁgﬁﬁﬁm ViR EACRUBSBYERIGIR IO MUANR/OR

mccompaniet A Bcenl e AR RUeD Ao e e SN OB s
where applllcgltngl‘? é}gﬁl E} ﬁ%%ﬁ%@g&ﬁ@&% FerrYa T%leﬁgﬁgf ARRGuUiw accepts
the! microorg rn‘%j g hAASY-FREVE ond atEMs Té@é%ﬁ%ﬁeﬁmﬁmlzm (date of the

origaal deposi) t The inFizokider MEMGDEP@BIWMF&HYH@?Iger 'fraganests Keggan Culture

Center ofsorgesifinasdipatuse fleateampdi) having the power to represent the International
Depositary Address : 361 22, Yurlrn B/D ., Hongje-I-deng,Authoriur or of authorize MCA

Seodaemun- OUL 120-091Date: Mar. 19. 2002
%%ﬁ' oning o %%GF gene fragments obtained from cDNA

In the PCR amplification, human placenta cDNA (Clontech, CA, USA)
20 was employed as a template DNA under the same condition as described in
Example 1. As primer pairs, the synthetic oligonucleotides of SEQ ID NOQs:
11 and 12, and SEQ ID NOs: 13 and 14 were employed to obtain DNA
fragments containing HGF-F1 and HGF-F4, respectively.  Further, DNA
fragments containing ¢cDNAs of HGF gene (¢cHGF) and deleted HGF gene
25 (dHGF) were amplified by PCR using synthetic oligonucleotides of SEQ ID
NOs: 15 and 16 as a primer pair, respectively. dHGF is a HGF gene with
deletion of 5 base sequences.
The primers used herein and the amplified gene fragments obtained
therefrom are shown in Table 2.
30



Republic of Kama- ~J L -- ton Fes? HIMTH51 1 Where Rule 6.4(d) applies, such date Is the date an
which the status of Intel eltary authority was acquired where a deposit made outside WBEH&p@Q@G
Treaty after the acquisition of the status of E nternadonal depositary authority is converted into a
deposit und¥? tH@BIBFapest Treaty, such. date is the dam on which the migregggineskxwas received
by the interaat10u3j depositary author y. Form BP/4 Sole page 13 January 2006 WO 031078568
PCT/KR03/00548 15 BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE
DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE
INTERNATIOI}J@E%'é:gERM r To. Viromed Co., Limited 1510-8 BongChea-doag, Kwanak-Vi. Seoul
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OF THE MICROORGAINti Identification refargmgggiven by theAccg&al%drg,%gp&r given by the
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pCP-HGPX7K Bﬁ é. 3672 U Scle. —RIC DRSCRIPHON-AN
DESIGNATION ﬁ r(ﬁﬁg A\LQ éﬁ% Id éﬂﬁgﬁﬁﬁ%%‘ﬂdﬁ \/ dﬁm ByHGEaFdrient~fic

description -|o afﬁiﬁﬁ)é%@a ﬂamdﬁilc deHIGNBR(EHQ W ar: WiSh [a CIOSE pheterprbaakie) - M.
RECEIPT' AND ACCEPTANCE This |nternational Depositary Au%{; eqlg%%g} ElaﬁGti;}IcroorganI:

SO0

Identified under | above. which was received by TTon Mar. —1Z2-2002: \Uollt: of uuc ortgitrat—deposit) t 1V,
ITF TER.NATIONAL D POSTTAARY AITIILORJ IY Name : Korean Culture Center of
MicroorganismsSigné'f Q)th\lnn@”fﬁe H&WeFﬂo rRYpFEsEsedth éhintemnakiotideDepositary
Address 361-3ucfiaes Bfﬁgmghfmny briof42t hodzfrdra FSEY (g)MIHa@ESE@QDQNO :~2%godaemun ~

-gas. te: Mar. %3@@@%1%@ aas egtw lic Hfdf%%% WIEQ %J% gr- -10C tars
authority 1 W, Iles such d t d ﬁ |.was acquired :
where a depoﬂt%eﬁi/‘ﬁg% o%é&gé aﬁ%gguﬁ arlt:.::‘ta iﬁ% Oﬁ%‘%{éﬁﬁ ﬁg%’%@lﬂs}@f nternational
depositary auf58finPrd rt%@ﬁﬁ@%%lé’ﬁééh%?ﬂi@? mmapéﬂfl‘rk"eames@hl&aeqmﬂqe date on
which the micfeotlyadidetinmsfi doesequenydhanigivyfationsg 3lepesiary authouity, Form BP/4 - Sole
page 13 ganuary 200Bpk6 M ﬁF@dC%HQ%ﬂ& b éﬁ@%@@f@a&r I) construct
comprising: qﬂd&lf CBL}!@ B e O(fma%ﬁslHGF exon% 1-18, ora ri?w}e‘%‘g%c(}?lr%mgreof which do
not alter the eng amlno seq ence; antf HGERo 8?%%;? oPB&Reen exons 4
and 5 of the HSE Aeasy—HGF- , P GEM-T casy—HGF-F4 pGEM-T easy-cHGF and _

pGEM-T easy-dHGF, re5pect1vely (Fig. 3). The nucleotide sequences of the

human HGF gene fragments, HGF gene cDNA and dHGF gene cDNA were

15 confirmed by sequence analyses.

~

(3) Preparation of hybrid HGF gene constructs

Hybrid HGF gene constructs of genomic DNA and ¢DNA were
20 prepared by combining the fragments of HGF gene cloned in steps (1) and (2)
as follows (Figs. 4A and 4B).

Plasmid pGEM-T-casy-HGF-F1 was treated with HindIIl/BamHI to
obtain HGF-F1. Plasmid pCK (see PCT International Publication NO:
WO/0040737) was treated with HindlIl/BamHI, and HGF-F1 was inserted

25 thereinto to obtain pCK-F1. And then, plasmids pGEM-T-easy-HGF-F2 and
pPGEM-T-easy-HGF-F3 were treated with Mlul/BamHI to obtain HGF-F2 and
HGF-F3, respectively. pCK-1 was treated with MIul/BamHI, and then HGF-
F2 and HGF-F3 were inserted thereinto to obtain pCK-F12M and pCKF13M.

+ The Mlul restriction site of vectors pCK-F12M and pCK-~F13M was substituted

30 with an Hgal restriction site by employing a site-directed mutagenesis kit

 (Stratagene, CA, USA) to obtain pCK-F12 and pCK-F13, respectively.

Further, plasmid pGEM-T-easy-HGF-F4 was treated with BamHI/Xbal



2. The hybrid HGF construct of claiml, wherein the hybrid HGF construct has a nucleotide sequence
of SE ID NO:2. 3. The hybrid HGF construct of claim 1, wherein the hybrid HGF doh<IARYP#EE £00
nucleotide sequence not less than 80 % identical to SEQ ID NO:2. 4. The hybrid HGF construct of
claim 1, wH¥RWREWybrid HGF construct has a nucleotide sequence notdesaikan@ds%o identical to
SEQ ID NO:2. 5. The hybrid HGF construct of claim 1, wherein the hybrid HGF construct has a
nucleotide sequence not less than 95 % identical tagSEQ ID NO:2. 6. The hybrid HGF construct of
claim 1, wherein the hybrid HGF construct has a nucleotide sequence selected from the group

consisting of E nt%lﬁg D NO:21. 7. Ave com the hybrid
construct of cl§z§r§ t?Lt%él %(é%/le\%to%&gﬁé W&rl'lg He VERES, FaRies: E’dﬁﬁpﬁ[‘ @r@‘b‘g more
sequences folReydi&Fd ﬂ;eWé‘%%ﬁ%@nt@%ﬁ%ﬁﬁcﬁhma@KﬁE&ér andeeidrlil3ignal. 9. The
vector of clainme8pedtisrdin theAwelctdies, slastailliropGEe e cdIGEIT pGRIKTHGE X2,

Pk Egg g}r@ﬁﬁ OO D %ﬁw&ﬂﬁ §. %9%@%@%&%&&?%‘* T

p aining the vector of claim
7.11. The cellao%wﬁl &(g)vﬁgegr%e?ﬁl tﬁe ce? 115 a yeas?jzgpo%< %Z Qf@ IT(i:Q%] TeSREHIP claim 11,
wherein the c@H&-E144 apf PEHOE 3¢ repre reatebeibs B ast &N, podethpor EGERSToplOF pCP-
HGFX7 (Depdift RN 6K HICH-EI0862) KEE-F8. wepbatmaeslithalebompositons yaptisingsthe hybrid

HGF construcied ghair. i1 264 P y n | r the
manufacture cij 5 re\ggﬁn%%ﬁt}ggﬁg an%@%i@o% l(g;l)i{s.:‘)c(—:'éaaé ?g’ The use of
%’ﬂg%y%?}? E S@Uﬁ‘f

claim 14, wherein is |X a vector. 16. The use of claim 15, wherein the vector

is selectdd from the gfdth havbil SRSKGHEGE %@Sd@%twlha’ﬂwl(mﬁlm@b@l( HGF-X7,
pCK-HGF-X8 fragmert Gif - Hamgmamamyﬁe&xﬁlmweﬂ“ﬁ% aHﬂ}FQBnHGFa%B 17. The

Cutable for Citgepim oo 1A A ool ol S e 2T t%@ %Wﬁ A LiGF anc
dHGF proteer comr%?lssﬁ% ?e{?s?o qtgé?l‘mggc ﬁ%}r‘oﬂ %-thﬁ

'é{ﬁ% suitable
medium and ¢® ﬁé&%ﬂé@ﬁr&&p@@@ﬁ@bﬁ@mGF-

ch:aB Cviisfg&%ﬁﬁmlﬁmmw mﬁcﬁimla@mammﬁw pmHHY&EsIQH@PQTEgCSJ\E(;E
TWO HETER%) OFH %E&%%\/TH F %Togb<ggt§iﬁ:%§3g§ég <160> 21
<170> Kopatentin 16 ‘511> ) S0p\RIANA pnd 79#3 DA€t tor <400> 1
atgtgggtga ccHES ﬂ@%ﬁ&c@@f@%@&ﬁ@&&@‘hﬁ@%&ﬁ@@%éﬁ:ﬁﬁ?&lﬁg%@&G@c&ﬂ@@@é’cccc

ctatgcagag ggHdedavgpadnginéEiaa facaattcat 120 gaattcaaaa aatcagcaaa gactacccta atcaaaatag
atccagcag gaagataaaa 180 accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt

Gl T P T R
gcagctacaa gggaacagta 420 tctatcacta agagtggcat Caaatgtcag ccctggagtt ccatgatacc acacgaacac 480
agctttttgc cttcgagcta tEtagozthpDhtstht {fgvitnegaiatif AQoaandigesdd withovgdaaagasgogggacc
ctggt?tttc acaaeﬁf?se meﬁg@x@fsgﬁ;teﬁgafattﬁl@Oﬁu%ﬂteﬁ&é‘%at@%%&%%@ﬂ@@%ﬁﬂ??tﬁg‘g%gaCCt .
caccoguaLa ??*c?eﬁccatg'?ﬁggﬁtafl@%@%aii : afcgrﬂee@ R D Tah 2506 WO
03/078568 PEHRRG ‘:ﬁ@‘é tggﬁ Kobaky o g péiBc B Gliabéceekaccegctgy
840 HGF-XS, pCK-HGF- X6 pCK—HGF X7 and pCK-HGF-X8 were digested with
SnaBl, treated with the Klenow fragment to make blunt ends and digested with
Nhel, and then the above DNA fragment containing human cytomegélovirus
30  promoter was inserted thereinto to obtain pCP-HGF-X1, pCP-HGF-X2, pCP-
HGF-X3, pCP-HGF-X4, pCP-HGF-X5, pCP-HGF-X6, pCP-HGF-X7 and pCP-
HGF-X8, respectively (Fig. 6).
Plasmid pCDNA3.1 (Invitrogen, USA) was digested with Nhel, treated
with the Klenow fragment to make blunt ends and digested with Ndel to obtain
35  the DNA fragment containing human cytomegalovirus promoter. pCK-cHGF
and pCK-dHGF were digested with Mlul, treated with the Klenow fragment to
make blunt ends and digested with Ndel, and then the above DNA fragment




gagtactgtg caattaaaac atgcgctgac aatactatga atgacactga tgttcctttg 900 gaaacaactg aatgcatcca
aggtcaagga gaaggctaca ggggcactgt caataccatt 960 tggaatggaa ttccatgtca gcgttg af BtEagat2 006
ctcacgagca tgacatgact 1020 cctgaaaatt tcaagtgcaa ggacctacga gaaaattact gccgaaatcc agatgggtct
1080 gaat¥RasOERFGttttac cact atcca aacatccgag ttggctactg ctcccaaatt 1pd6r/Reagaeigig atatgtcaca
tggacaagat tgttatcgtg ggaatggcaa aaattatatg 1200 ggcaacttat cccaaacaag atctggacta acatgttcaa
tgtgggacaa gaacatggaa 1260 gacttacatc gtcatatcttgfgggaacca gatgcaagta agctgaatga gaattactgc
1320 cgaaatccag atgatgatgc tcatggaccc tggtgctaca cccgaaatcc actcattcct 1380 tgggattatt gecctatttc
tcgttgtgaa ggtggt cca ca%ctacaaég%gtcaat ta 1440 5gaccatcccg taatatcttg tgccaaaacg aaacaattgc

gagttgtaaa tgggarices £500 talyaacan acatays PYIRE e GRS R At tea gk Bictgcgga

1560 ggatcatifeteitgapapldygticeFarespenttysdyadiigtiéhe tictcgagac 1620 ttgaaagatt atgaagcttg
gcttggaatt catgatgtce acggaagatg agatgagaaa 1680 tgcaaacagg ttctcaatgt ttcccagetg gtatatggee

ctgaaggatc agpiGigintbr40 Haalg t C tta-ttagta atttacct 1800
aattatggat_gcacaattcc 1é7aaaa§acc %gé%agé%ﬂ g’%%é%%éwﬁ@gég{&ié%t 8 O}l g%@[ggﬁa@ﬁa §gf]aetgatgg

cctattacga gtggcacatc totatafRdr BYGH§A% crs3pr sl AL L icg agggaaggatg actctgaatg
agtctgaaat atgtgctggg 1980 gctgaaaaga ttggatcagg accatgtgag ggggattatg gtggcccact tgtttgtgag 2040
caacataaaa tgagaatg@itiatiggtetasatgidete-ategtagaigitiecaliosne? LR atsaicqgtatitigt ccoagtagca
latatgeaa aalgepipracaaraial P15 Gia A daan: 2008 WOO3TBoGR RATIRO31ANS4

ttaacatata ag taccacaﬁ ta 1%5 gag10> 2°<211> 7112 <21 A e atocilye growth
factor hybrid <4605 g §a adbd; &@8&&0%@9’@(&%@%@8&%@0 Et&IB%B0 ctgcteccca
tcgccatcd® ctat§RERFEPY JegyscaduduahHA tgenatenstteds gadtitadaciMiicagcaaa gactacecta
atcaaaatag atccagcact gaagataaaa 180 accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa

taaaggactt 24@@%%&93@&%@% at aaagcaagaa aacaatgcct ctggttcccc 300 ttcaatagca
tgtcaagtgg agtgaaaaaa gaatttggcc atgaattiga cctctatgaa 360 aacaaagact acattagaaa ctgcatcatt

ggtaaaggac gcagctacaa gggaacagta 420 tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatace
acacgaacac 480 agtddEiaac4yefqidtdledaydealgh-Hycttetdip@REGE gienaBHEIsD tcatattagt
ccticagaas aatiTeneh pCRIHGHIE hrge apmsfégrig anids 90 1gtritacan GrRamstiRl plagaticat gactgatatt
tagcaaatga ttaaipaid PG laiinaiass Atiagec RISL t%‘ziff} agatctcgg 720
tatttgtgaa ata ot z—:@ac? tt {aaaagg: ttgttc%%gggéttt afa %1% @gg agtacggcac gtg%%a@g;gg
gagaggttga tt g\z‘gaa%ﬂﬁgg ga B488ketgXdgc HRddgtReteadingtgPigdbectcaa

cattggttgc acattaHRECHOBT cavstiectiontagodtituia tyeatSitde teaghafang ReddiCHcanh pCRattaaat 960
cagaatctct gygiBEGEAMR@0HRACHR gL R AGICIIOBAET Al GRDNAE L Q2 s agK6AAa HHigagaacc
actgctaa {toacc t CYRC aattgaa taaatgtgtt
Cattbconc g EBNARY. SR %@W%%%gegé%&p?%%%&‘ﬁ L gat
gagtaaacac aﬁﬁ%&@c&ﬁ%&%{ c}ﬁqﬂ'ﬁ it %ggfﬂ'gfca Wie galtion tys phisinedatactga
ctgaattatt agtc¥aggevidedciiac tyas parsaat@tst paaefidba?2agtliaadbragmibtt eccttattag
taatgcattg 1320bimyglitaR NIaceRigbaoa!igatlhecARIG!aeC Halkateh SRS Z380agtgagaac
cacacagc tt : t { t a {a agttttcagt
gtcatgcgcgga?égg%%&g?gﬁcﬁa‘? i c‘?gglé%%%g‘%%ﬁa&‘%%%3%??%%@?3‘3‘%%%@%%?@?%%%&?‘}%aac%acn
cagggcafga 1 ﬁ&%‘l’%%@é% TR et g URBagtgg tggtgatgac 1620 tgccttgttg
aatccacttt ttattctatt cchnttgder jacacapate thesgatgapresdontderceltathyansmayganf AGHYfiatt
gaccaacaca giwagdhaagaokigtigdabsdted e asneiggustinfad inaaicdiogesiaalias kctagctag

taagtgtcca 18?19LP§&EQIQ§§ gg&l@(}gawufﬁ;?ac g%ﬁlaﬁ%g??g;ﬁ%%&%a%%ﬁ%%%gtte 1860 tacaattatg

tagaaatgcc tctaagacac a tatg cC tgtattaéa andacaaaaa tag; cote tHigagagt ttgcatggtg
ttactccctg cat t&%&’ié@lﬁe BT t Bt el el Bigtiat £5ng gias ¢ ttga 2040
aatcaatce actethgiioaygdaat§e-foldgigher sbagthgse) of G cPINW amtdidadttdNagate gtgattctct

gctggaggag tqgigigna HapRIEIE! ﬁ%ﬁﬁﬁ@tﬂlﬂgﬁ@ﬁ&@lQH@%@%@QQ@&@%&&M%IQ%CWHC
cttgtgatat 2220

(2) Coexpression of HGF and dHGF

35 In order to examine coexpression of HGF and dHGF from hybrid HGF
gene constructs, total cellular RNAs were extracted from the transfected 293
cells using the Trizol method (Trizol; Gibco BRL, USA) and subjected to RT-



agatgtttat ggccgagagg atccagtata ttaataaaat ccctttttgt attcaatgag 2280 ggaaacacat aattttcatc
aattagcagc ttattggaat atctgcatga tgatttaaca 2340 cttttaagtg ttgactaaag attaatttta 8@&%%%‘?&"@71’ 2006
aaaaagaaat atgtttctgt 2400 ctggaggaat gatttattgt tgacccctaa attgaaatat tttactagtg gcttaatgga 2460
aagatgatga¥agHegeiefa aattaatgta gaagcttaac tagaaaagca ggtgacctga 252ecfdisiasdary 2006 WO
03/078568 PCT/KR03/0054 tatctacatc tgtatccttc attggccacc cagcattcat taatgaatca gatgatggaa 2580
tagatcaagt ttcctaggaa cacagtgaat attaaaagaa aacappggga gcctagcacc 2640 tagaagacct agtttatatt
tcaaagtata tttggatgta acccaatttt aaacatttcc 2700 tcacttgtct ctcttaaacc cttgccaaca gcaaggacag
aaaacaaaaa ta 760 t taa cttattac aga actggcaca tgctttatgt gtaat ggtt 2820
ctcataaaca cttgttgaa gai?cacaca ag‘gtg cf tt Stctc! %‘&)"% ggtgct
aaagaaaagc aJYBYHSRHA MRS FeREst P&’éd&% %ﬁhﬁ@a@ﬂa@d&gfaﬁ@@@téﬁﬁm acaccacaga

attaaaaaaa galjatgact8 39a(prayeactpaict ttfhe RCR W@ﬁ@ggﬁ&t@ﬁ&@@@g@@cg aatt 3060

gtggaaagga gageate!t t@&&tmm@fﬁ prkiepNecapt ADQaARYH @l &ég‘? Ctacmtga
tttctacatt ajttct%@tt ?Cé% ﬁQ%Q%a%Ctttc ct aaat tttacttat tt ctcac tfttttt 3240
ggctttacaa atccact aggtata atCac Tg AL EgStatsC §t’é{ Gﬁéﬁhaaat
cctctctcaa actabsh g?qa %@BBOBE?I@@@ taigeiie R dnalivelme avétd;&aat@ tataaaatga

tatagaaaaa 34Qﬂhg@gd@m@ttc@&uwﬂmﬁﬁﬁ&g&q@mﬁam&a@g&ﬂg@@ﬁwﬁwo aattgtctaa
ggactaaggt lgiyagAiiiagolaala W@QQQ&M Arpef sgllptgattaacaaataa actictcacc
actctaccat atcaactitt gy tattctttcttt att tgattagtgc atgacttctt gaaaacatat
3660 aaagcaaaag tcaca?t%% a% ?tﬁ- ﬁ:a %1% S%J%gfgf gft? %%%aé’gg?%%%f%% Witaaa
atattctggéoatggﬁfé‘éﬁ‘f@tﬁéﬁﬁﬁt 4408 aa t&%faf‘aaH gegﬁt&@é‘ﬁz‘*ag’-@fab‘ﬂt%t@amcbtgct
gaattttagt tgcadidGH tgtmtcalhp By tofchityytedgpeniteety tctiftitht ﬂﬂtgmmhthM?ﬂmctagttaagt
39005 13 tJapk@ft'flt)AaO%@aY\l@aQ%OEﬁﬁﬁ&E Tﬁ%ﬁ OEHARIOTAIRe ARAIANR qiﬁ a tigasgtige
ataatatgga ta cce ad ctta cactatttg

aatttatatt ttctga('gl}gga é.’a%ﬁg% acab%? gﬁ%ﬁﬁ ECW A @?@
acatgacgca tatRafi toutigngousby s wgh ﬁ&bt@ﬁt@bﬁt@ﬂtag@h@tﬁ@ﬂg@@a@@aca |
catttg aat@gtapﬂniacd&@fbmgﬂ!tﬁm@mshmttgg alethaphtaasistagiged 208 agsisatealaagigica 4260

gtaaaagtag agapaagcce tgttaacaaa acacaagetg aatattaaaa atgtaactgg 4320 attttcaaag aaatgtttac
tggtattacc tgtagatgta tattctttat tat ttt 80 ,t g atgc a agtccaatat
cacaagcagt 4440 agg?laaﬁl?%aaa g%t gég?& &? gﬁﬁ&é&%@(f tB‘P aacactaaga
gtagggcact agdelattes 4g:dhedancaingd Qlﬁ teme genachi¥dgaactg
ggatcactaa gctespgﬂ:tafgil}gahaﬁtdmﬂﬁﬁ@)ﬁdd&hpmdmwmamﬁct@itmt% dggesacagt
agatacaagc A4gA1iRg aﬁﬁar%xagwuw%att&age%m saagngw AR 90 cootiggage
ctcaaaat aacgatatn ? ]% a Iﬁ aa a % gcaca ctaa f Ctgagag
aagctaaatt ac&arntggan% cgaf §éﬁe Sﬂg f BEafs Efﬁga gctct
ttattcatgt 492@3r1%t°&f5a1@]‘é§ﬁ%tttct caattgtgca gaaaaaaggg ggctatttat aaaaaaagca 4980 ataaacaaac
aagtaatgat ctcaaataag taatgcaaga aatagtgaga tttcaaaatc 5040 agtggcagcg atttctcagt tctgtcctaa

gtggcetige tcapighpplasialetly %ﬂ%@%&&%@%@é& SEparaR £ eniGR AEaat gittgactca
5160 gcaaattcag catct tt a@bt"tg gaata tggaaattca gctaaatgga 5220° tgttaataaa attcaaacgt

tttaagaacd gafgaanaty aeaga t 5280 -6 13 January 2006 WO 03/078568
PCTIKR03/00548 atatgaagga atataagata aaggattttt ctaccttcag caaaaacata cccactaatt 5340 agtaaaatta

ataggcaaaa aaaagttgteltgetctiatehctofaqgigRt HGRME S908-cidcHagat tHIRECHGHCAIE89J
Qtacgotacy S s 2‘358‘&@‘93?:@??%%‘2?%%9 %%%aa‘%% e tcgagote
gatggatca? acaﬁléagtgg g‘&%é:gg%:;c?@' %ng%gﬂ g&’ %56114 %thg 8&‘3&?&;%883 i %etggcct%agaga
gatatcccd® caByfRitan spRpMeSrenovedng ngatg@ttt@ag@@gﬁggm &m@"gt(ﬁﬁan%tcttgac
cctcacacce 57BAs-GiTiGdada Gt eakt Iaa@a,catgcﬁ Apedestgcialgrayde ANPoadytcH820 ‘

SDS) to separate total proteins. The amount of the total proteins was

measured with a DC protein analysis kit (Bio-Rad Laboratories, CA, USA) and

the amount of expressed HGF was determined with an ELISA kit (R&D

35 System) according to the manufacturer’s instruction.
As can be seen from the result shown in Fig. 10, the amount of HGF
expressed from HGF-X7 is 250-fold higher than that from HGF gene ¢cDNA or




ctttggaaac aactgaatgc atccaaggtc aaggagaagg ctacaggggc actgtcaata 5880 ccatttggaa tggaattcca
tgtcagcgtt gggattctca gtatcctcac gagcatgaca 5940 tgactcctga aaatttcaag tgcaagda’tc%ﬁf}é}éﬁgaéé) 06
ttactgccga aatccagatg 6000 ggtctgaatc accctggtgt tttaccactg atccaaacat ccgagttggc tactgctccc 6060
aaattccaaawoggatsdgstcacatggac aagattgtta tcgtgggaat ggcaaaaatt 6120 aiatgeagsaasgiatcccaa
acaagatctg gactaacatg ttcaatgtgg gacaagaaca 6180 tggaagactt acatcgtcat atcttctggg aaccagatgc
aagtaagctg aatgagaatt 6240 actgccgaaa tccagatgghgatgctcatg gaccctggtg ctacacggga aatccactca
6300 ttccttggga ttattgccct atttctcgtt gtgaaggtga taccacacct acaatagtca 6360 atttagacca tcccgtaata

tcttgtgcca aaa ca at'gacﬂ gtt gtaaatggga 6420 ttccaacacg aacaaacata ggatggatgg ttagtttgag
atacagaaat aa‘%%%%? gt'ggaggatc attgataaag gagagttggg ttcttactgc acgacagtgt ttcccttctc 6540

gagacttgaa agattatgakPgethegcttiythateenah efttencyperaenigeiEip 6600 2a(Gaaadtgiathacaggtictc

aatgtticcc agotggihtasggantigns JaicagatxpREfion LI Yo20AGIR Q7856 uch

PCT/KRO3/ 0%&9@%&%@%&%&9%%%&3&%@ gt acgaltgatt 6720 tacctaatta
ct

tggatgcaca attcCtgaaa agaccagttg cagtgtttat ggctgggg acactggatt gatcaactat gatggcctat
tacgagtggc acatctctat ataatgggaa 6840 atgagaaatg cagccagcat catcgaggga aggtgactct gaatgagtct
gaaatatgtg 698R2@Rigdlctgdrane darrgny eplgavmatiifa¥ggygartbtyytsdendadiigttiHab0
gtgagcaaca taaaatgaga atggdisdt] gtgtcattgt tcctggtcgt ggatgtgeca 7020 ttccaaatcg tcctggtatt
tttgtccgag tagcttatta tgcaaaatgg atacacaaaa 7080 ttattttaac atataaggta ccacagtcat ag 7112 <210> 3
<211> 34 <212> DNA <213> Atrtificial Sequence <220> <223> ghGF3 primer <400> 3 gtaaaggacg
cgtctacaag ggaacag 8@65?16@5“1351‘&3%2 B X R 39 effestiie il Sedtrateenin2o> <223>
gHGF4 pimepkdodiemisclyjgdidimbtcdisesata ganattherapp>vis<2adie84d@% a-a habknuary 2006

WO 03/078568ckeiie iNlisdtl o ddlifis il peguence <220> <223> gHGF10 primer <400> 5
gaagcttagc accatgtg R <R10=> 6 < . <212> DNA <213> Artificia] Sequence
<220> <223>.gH Fgéq %Fg' ﬁ]ﬁeﬁrqg égééqggt}él%%?gag%%%gcgéﬁgfa%%a%a@?L@>a?ug§_iﬂ%‘; <212> DNA
<213> Artificigigéé[ Ee'r%f CE5 o umb, 413 e%ﬁﬁ@ié‘?spll?ﬁﬁ’@?@ 8y hedacihadg desmichdragtit

Takeshita et al., Journal of Clinical nvestigation, 93: 662(1994), At the day
15 before operation (day 0), each of 30 white rabbits from New Zealand(male,
from 3.8 to 4.2 kg) was intramuscularly injected with 5 mg/kg of xylazine and,
then, anesthetized by an intramuscular injection of 50 mg/kg of ketamine.
Subsequently, the left femoral region of the rabbit was incised and all branches
of the femoral artery were separated and tied. The region from the proximal
20  part to the branching point of the saphenous and popliteal arteries was incised to
prepare the model. After the operation, 15 mg/kg/day of cefazolin was
injected intramuscularly for 5 days and 0.3 mg/day of morphin, for 10 days.
10 days after the operation (day 10), angiography was carried out for the left -
hind limb where the ischemia was induced, and the degree of arteriogenesis was
25 recorded as a basal level. The rabbits were randomly divided into two groups
and injected at four sites in the femoral muscle with 500 #8 of plasmid pCP-
HGF-X7(experimental group) or 500 #8 of plasmid pCP(control), respectively.
40 days after the operation (day 40), angiography was carried out again for the
left hind limb and the degree of arteriogenesis at the arteriole.level was
30 determined and compared to that of day 10.

As can be seen from the result in Fig. 11, the degree of angiogenesis
was significantly enhanced in the experimental group administered with pCP-
HGF-X7 as compared with the pCP-administered control group.

This result demonstrates that HGF-X7 gene can be effectively used in

35  the gene therapy of an ischemic disease.

While the invention has been described with respect to the above



<210> 8 <211> 28 <212> DNA <213> Atrtificial Sequence <220> <223> gHGF12 primer
PCT/KR03100548 34 27 27 -9 13 January 2006 WO 03/078568 <400> 8 gggatcdctt SAREREX ¢y
<210>9 <211> 25 <212> DNA <213> Atrtificial Sequence <220> <223> gHGF13 primer <400> 9
gggatcctggviemagasst ttgaa <210> 10 <211> 28 <212> DNA <213> Artif;@@}éﬁg}dgﬁge <220>
<223> gHGF6 primer <400> 10 gggatcctta tgtttcagac aacttcga <210> 11 <211> 34 <212> DNA
<213> Artificial Sequence <220> <223> 9HGF1 pliémer <400> 11 gaagcttgcc accatgtggg tgaccaaact
cctg <210> 12 <211> 34 <212> DNA PCT/KRO3100548 28 25 28 34 -10 13 January 2006 WO
03/078568 <213> Artificial Sequence <§%E210> <223> gHGF2 primer <400> 12 gggatccaga acgcgtcctt
taccgatgat gcag < l(bg_‘éo Cidsgat sBowld b iccoppized ifintixprieys snediioations<amB> gHGFS
primer <400> ABBgRIreRY e wgde detthgdaagaticn haabose2killed4n <B4 hpt IthisR hko BINA <213>
Artificial Sequeritténi2Geop@3Bhe it ERBHNEIARPLIAHIGISARE IRGggiatoa ctgtggtacc tt



<210> 15 <211> 36 <212> DNA <213> Atrtificial Sequence <220> <223> cHGES, primer <400> 15
32 -11 13 January 2006 WO 03/078568 ggatccacgc gtagcagcac catgtgggtg accaa TRHETE 399f>
36 <212> DNA <213> Artificial Sequence <220> <223> cHGF3 primer <400> 16 ogatcctcta
gattacttca YHeBRRggtac <210> 17 <211> 26 <212> DNA <213> ArtifieialSrspinsae <220>

<223> GHGF5' primer <400> 17 caaatgtcag ccctggagtt ccatga <210> 18 <211> 23 <212> DNA
<213> Artificial Sequence <220> <223> GHGF3' primer <400> 18 ctggattgtt tgtgaaacag ggt <210>
19 <211> 4679 <212> DNA <213> Artificial Selfience PCT/KR03/00548 36 36 26 23 -12 13 January
2006 WO 03/078568 PCT/KRO3fasise 220xTv<3R 3rak! (NTR(GATRIAs400> 19 atgtgggtga ccaaactcct
gccagcecctg ctgctgcage atgtcRECQGYTRAONODECTHE OKFUSICOR MURCURCANERiCagag ggacaaagga
aaagaagaaa tacaattcat 120 gaagiramE-roRiCRES aRargaciacEaiasigagaatag atccagcact gaagataaaa
180 accaaaaaag tgaatactgc agaccaatgt.gctaatagat gtactagaaa taaaggactt 240 ccattcactt gcaaggcttt
tgtttttgat aaagcaaaaa aacaatgcct ctggttceper8Rrtionatagnadgtcaagtgg agtgaaaaaa gaatttggcec
atgaatttga cctctatgaa 360 aacaaagact acattagaaa ctgcatcatc ggtaaaggac gcagctacaa gggaacagta 420
tctatcadtaagameEcad. caamigicag ccctggagttccatgatace acacgaacac 480 aggtaagaac agtatgaaga
aaagagatga layt8tBgtChettdozatigimbaagtc 540 tCatRECEIFTINEHEAGASEAUE IS BRICHIARAAta acttagccaa
cttgctgaat 6@:‘;&& 8yg caaggtitat aacaattcat gac P ofle fidabratiea 660 tgttaataaa
atgtagccaa aacaatatct tacettaatg cctcaattty tatatctc %a ?(2 &@%a titgtcctaa
taaattgtig acttattaat 780 -tcactacttc ctcacagcty ttttitgeat ttacaaatcc ac'fbgaaadﬁgfatatggg.tg 840 tattattttg

tgtatttcgg Egtm{gl "gggﬁggqg ﬁﬁﬂﬁﬁ a &%& caaacta I0U" {aaatatiga gratgigr attgaacatttggtataact
actaggfttc ﬁnaamatp-_ taatatatq aaa@;ﬁa a%’éaaéééﬁdqa‘ aattatagtt cgtattattc atctaagtga. 120

agagatiaagaterRiRamaaaiaagthgicaaaggac ta giigtatactatttag 1080 - gtgatagata tggggcaacc
gtatggotttiabgatianc: aaataaactt ctcaccactc 1140 mm;:ﬁg‘;tﬁgg;zg’rif AUI‘HOR['-IY' o]
Escherickia coll ToplOF' pCK-HGFX7 -~ | KCCM-10361 . D

"IL. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under I sbove was accompanied by:
O a sclentific deseription '

0 a proposed taxonomic desigastion

(Mark with a cross where applicable)
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taccatatca acttttccat aaaagagagc tatagtattc tttgcttaaa taaatttgat 1200 -13 13 January 2006 WO
03/078568 PCT/KR03/00548 tagtgcatga ctictigaaa acatataaag caaaagtcac atttgh#cfamagazaadd 4960
tgagtaagcc atggcccaaa caaaagatgc attaaaatat tctggaatga tggagctaaa 1320 agtaagaaaa atgacttttt
aaaaaagtttVotieigse attgtgaaat tatgctgaat 1380 tttagttgca ttataatttt tgtcagtegikaoggisigac aacctgtctt
atttctattt 1440 ccccatatga ggaatgctag ttaagtatgg atattaacta ttactactta gatgcattga 1500 agttgcataa
tatggataat acttcactgg ttccctgaaa atgtttagtt agtaataagt 1560 ctcttacact atttgttttg tccaataatt tatattttct
gaagacttaa ctctagaata 1620 cactcatgtc aaaatcb%ag aatttcattg caaaatattg cttggtacat gacgcatacc 1680
tgtatttgtt ttgtgtcaca acatgaaaaagaigatttriagagngitHeanygeagidNgd gaaacacatt tgaatggtat ttactaagat
actaaaatcc ttggacttca ctctapdtiGHifoN agtquEatEFRING O AagrRJRGAYISMSaattagaaat aaagcectgtt
aacaaaacac 1860 aagctgaatatiaasFrABEoR N TENTRRIEDYREACIgYL attacctgta 1920 gatgtatatt
ctttattatg atcttttgtg taaagtctgg cagacaaatg caatatctaa 1980 ttgttaagtc caatatcaca agcagtacaa
aaatataaaa aagacttggc cttttctaat 2040 Wmmt ggtaataaca ctaagagtag ggcactagaa
attttaagtg 2100 aagataatgt gttgcagtta ctgcactcaa tggcttacta ttataaacca aaactgggat 2160 cactaagctc
cagteagiCananrioticapmalttattgaa gagaataagc aattctgttc 2220 ftttattagga cacagtagat acagactaca

aagtggagijiipe ttanitendggiddeail2 a0 ttgttaagtglmmcmﬁt §€§$@&Maaataacc

atataaggt%ﬂ'@éﬂél Hhgatgtta aaggttatgg. ttacactcagstyth Py g 2400 ctaaattact
tactggggté tE&cagtaag aaagtgagct gaagtttcag 'ﬂ}ai '3 _ cictita ttcatgttac
ttcatgaatc tgtttctcaa ttgtgcagaa 2520. aaaapgggac tattta{aag aaaagcaata aacaaacaag taatgatctc
aaatdaqiaa 2580 -14 T3 January 2006 078568 PCTIKR03/00548 tgcaagaaat agtgaghttt
caaaptc q%ﬁﬁ%’fe&’@a’&ﬁ% %&%V%‘% qccttactca atcacctact aicitttagt goagctttga aattatgttt

caga,aﬁcrtlé 00 c%attca ft cggqgatgtt tgactcagcaqg‘tg caga Cleatetite raactigatg 2760 -gtgpatatgg

aaatt tiag aaa tt-caaacgtttt aaggpc : mm&ggﬁggwtaaaqata
tgaadg Jt ﬁ% cttcagcaa m@%gg actaattagt aaaattaata ggcaadaaaa
agttge %ﬁfgﬁf’ E‘fﬁ%‘l%@? ﬁ% Cdlttttagaa ctagcttttt gccticgagce tatcggggta 3000 aagacktaca
gg-aaaaﬁta oF=Tolelo] ggtacgaag
tctgtga dca

gaatd aglyemaﬂﬁ&aﬂmlugﬂﬁadgmgetgggae @atmﬁah:acccgca caaattcttg cctgaaagat 324(
atcccgqga@egg%gtg@;.ggg@attatt gccgceaatcc cgatggecag ccgaggcecat 3300 ggtgctatac tcttgagcct
caca¢ ﬁ é%Cact t caattaaa acatgcgctg 3360 acaatactat gaatgacact gatgttcctt tggaaagaac
tgaat;c g @%‘Z gaaggcta caggggeact’ gtcaatacca tttggaatgg aattccatgt cagcgttggg
3480/ aftdtdagis rcoteactey mtgemhtga ctcctgaaaa titcaagtgc aaggacctac 3540 gaaaaaatta
ctgecep a qagt m ctggtatttt accactgatc: -3600 caaacatccg agttggctac tgctcccgaa
ttccadacify igatatqtca catggacaag 3660 “atigttateg *“”gaaxggs—aaaaa{{ata-{g-g-g-eaaeﬂ—ateeea&aca
agatctggaﬁssﬁ%amagﬁﬁmtgtgggmaagaamatg@aamwmaMC ftotyery anhid7 86
caganga@,gagggtgamagammt QREOHABCRIASH psgat. gctcatggac 3840 cetggtgcta cacgd;gaaat

ccactpattcettygygattar ttgeeetatt et uu 3 aca atagicaatt tagaccatcc|cgtaatatct
tgtgcgada “3?%3‘“ J'?}‘Fﬁ?ém /078568 PCT/KR03/00548 cgaaacaatt gcgagttiyta
aatgdoattc ca cata atggtta 4( %&E& aéia ggg@am%g g9 gaggatcatt
gataa 32] %‘“ %gﬁ’o g ttatg ;%Qc{ tggcttggda 4140

ctgcacg acagtgttte ccttctcga actt aa

ttcatgpat A:cacggag_gﬂ gragaigaga aatgcaaaca s ;ttﬁ’t ﬁgﬁfc‘“ al tgg ccctgalagga
tcagajctgg tit aamﬁedg%agg cctgetgtee 4260 tg@&’!g&ttﬁtgﬁaméy heBEs e craattatgg ajgcacaatt
cctgapaagd 4329Mgﬁpg tgtttatggc tggggctag a ctggattgat caactatdpEg¢d@tHC 4380 gpgtggcaca
tctctal-ata atgggsamie agie@atgcag ccagcatcat cgfggganadad4d0 doncl@iia .a’l‘ 3 tgaa atat@itgctg
gggcaaaa gattgg,aﬂ;aggmatgtg 4500 agggggptita tggtggcceca cttgtt @.’ (fefracataa aatgagaatg

gttctt 66 C OO Ot00a 110 cl cdd U UULa ..A_\.--"F.-!‘- 4V, adld tgc

aaaa gamecaﬂamﬁwaiwaacateht abeaagicatiny 46791538 ) IoROUANEATOSONGry authority
lgas acquired : where a depomt uu%‘;ggtmde the Budapest Tresty sfter the acquisition of Lhe status of |
nternational depositary authority is converted intc a deposit under the Budapest Treaty, such date is the

date on which the microorganism was received by the international depositary authouity,
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<212> DNA <213> Artificial Sequence <220> <223> HGF-X7 gene <400> Zﬁggta%ﬁ&%;éggaaactcct
gccagccctg ctgetgcagce atgtcctect geatctccte 60 ctgctcccca tcgecatccece ctatgea ga
aaagaagaaa tacaattcat 120 gaattcaaaa aatcaaaaaa gactacccta atcaaaatag atccagcact gaagataaaa
180 accaaaaaag tgaatactgc agaccaatgt gctaatagatigtactaggaa taaaggactt 240 ccattcactt gcaaggcttt
tgtttttgat aaagcaagaa aacaatgcct ctgcttcccc 300 ttcaatagca tggcaaatgg agtgaaaaaa gaatttggcec
atgaatttga cctctatgaa 360 -16 13 January 2006 WO 03/078568 PCTIKR03/00548 aacaaagact
acattagaaa ctgcatcatc ggtaaaggac gcagctacaa gggaacagta 420 tctatcacta agagtagcat caaatgtcag
ccctggagtt ¢ atacc ﬁlclaceqfﬁgac 480 aggtaagaac agtatgaaga aaagagatga agcctctgtc ttttttacat
gttaacagtc 54 cafat‘fag{ncc tCagaat aattctacaa tcctaaaata acttagccaa cttgctgaat 600 tgtattacgg
caaggtttat atgaattcat gactgatatt tagcaaatga ttaattaata 660 tgttaataaa atgtagccaa aacaatatct taccttaatg

cctcaatttg taghtctcdg 72ybridtttdtiggatocytgggtag\ytnadacint tgddghjat tettagat actapasitag: 780
ttggacttca ctctaagt ttt aga tee
agtgaaa ta R e e ol e e A o

taaagtctgg 961 waei tBidbéeceatadcirantcityh gequammtaata agcagtacaa aagtataaaa 1020
aagactigge ciiiglagh aigtiagan actiialonaslpaiica daaeanian S0A.oreaeiasRpaliiaadto
aagataatgt gttgcagtta ctgcactcaatggcttacta 1 ttataaacca aaactgggat cactaagctc cagtcagtca
aaatgatcaa aattattgaa 1200 gagaataagc aattctgttc tttattagga cacagtagat acagactaca aagtggagtg 1260
tgcttaataa gaggta tC.t t 0 t

taagatgtta aa%gttzgt]z]%é t gétaﬁcgg%%%c%a%%%ugtta%f%%%gﬁ;gigﬁég@ggt[@é%%@aaﬁéga%ggﬁ@%ﬁgg%gggtc
tcacagtaag aaaglepigte seqdeneeaeighiicHy NErdgattta actggattct gggctcttta ttcatgttac ttcatgaatc 1500
tttttctaaa ttgtgcagaa aaaagggggc tatttataag aaaagcaata aacaaacaag 1560 taatgatctc aaataagtaa
tgcaagaaat agtgagattt caaaatcagt ggcagcgatt 1620 tctcagttct gtcctaagtg gccttgctca atcacctgct
atcttttagt ggagctttgbhtogmrunti&gtaonatiachattlaaticage iyt diiigd dtag carsittchbagg 1740 -17
13 January 2 T 3 C 1g. gtgaatatgg aaattcagct
aaatggatgt taﬁ ggﬁ%%g%%%ﬁ@;ﬁ%ﬁ&é%g%i@%ﬁ%%ﬁg;ca (fa%gtls .tg'agg gtaaaatata tgaaggaata 1860
taagataaag gatttttcta ccttcagcaa aaacataccc actaattagt aaaattaata 1920 ggcaaaaaaa agttgcatgc

tcttatactg taatﬂattafﬁ@ﬁggggarféﬁgr?&%%%?f}f 9%&%@%&%%9%9@&%’%@%%&%%?&

tgtcgaaatc ctcgagggga agaaggggga ccctggtgti tcacaagcaa tctagaggta cgctacgaag tctgtgacat
2100 tcctcagigtlesiifespuyenstyoatdess tigefaitgeriirabtenbEghtyisiet. 2160 ggatcataca
gaatcaggca agatttgtca gcgctgggat catcagacac cacacccgca 2220 caaattcttg cctgaaagat atcccgacaa
gggctttgat gataattatt gccgcaatcc 2280 cgatggccag ccgaggccat ggtgctatac tcttgaccct cacacccgct

gggagtactg 2840 theabibEe Hédtgumystiust ahelettn dantepiebrthsakyhtictiHirmeraarhaana tgaatgcate
caaggtcaay GaaaagARIa-CRBROORACLGRAIARE 9, TRRII%HAIRT 1pAeratot cageatigyg aticteagta
tcctcacgag catgacatga ctcctgaaaa 2520 tttcaagtgc aaggacctac gaaaaaatta ctgccgaaat ccagatgggt
ctgaatcacc 2580 ctggtgtttt accactgatc caaacatccg agttgcctac tgctcccaaa ttccaaactg 2640 tgatatgtca

catggacaag ajlottaiey igagRpIgee RBAANABrERATAACHIKIER MCRTARACACHUGYIAG Racatatic

aatgtgggac aagaacatgg aagacttaca 2760 tcgtcatatc ttctgggaac cagatgcaag taagctgaat gataattatt
gccgaaatce 2820eeiipapatyener eelagtiit frern dhgceicsicer s oo h ettt dat& B8 ttgccctatt
tctegttgtg aaqq@%%ﬁageg@t%%@%jcaatt tagaccatcc 2940 cgtaatatct tgtgccaaaa cgaaacaatt
gcgagttgta aattggattc caacacaaac 3000 aaacatagga tggatggtta gtttgagata cagaaataaa catatctgceg
gaggatcatt 3060 gataaaggag agttgggttc ttactgcacg acagtgtttc ccttctcgag acttgaaaga 3120 -18 13
January 2006, WO ,Q%Hmﬁgl{ wmﬁﬂ%mmg%ﬂggm ttcatgatgt ccacggaaga
ggagatgaga aatgcaaaca 3180 ggttcicaat gtttcccagc tggtatatgg ccctgaagga tcagatctgg ttttaatgaa 3240
gcttgccagg cctgctgtcc tggatgattt tgttagtacg attgatttac ctaattatgg 3300

8. The vector of claim 7, wherein the vector further comprises one or more

sequences for regulating gene expression, a self-replication sequence, or a secretory

signal.

9.  The vector of claim 8, wherein the vector is selected from the group consisting
of: pCK-HGF-X2, pCK-HGF-X3, pCK-HGF- X6, pCK-HGF-X7, pCK-HGF-X8,



atgcacaatt cctgaaaaga ccagttgcag tgtttatggc tggggctaca ctggattgat 3360 caactatgat ggcctattac
gagtggcaca tcictatata atgggaaatg agaaatgcag 3420 ccagcatcat cgagggaagg tgaghitgas igmgctgaa
atatgtgctg gggctgaaaa 3480 oattggatca ggaccatgtg agggggatta tggtggccca cttgtttgtg agcaacataa 3540
aatgagaatg gttcttggtg tcattgttcc tggtcgtgga tgtgccatttaaatcgtcc 3600 tggtattttt gtccgagtag catattatge
aaaatggata cacaaaatta ttttaacata 3660 taaggtacca cagtcatag 3679 <210> 21 <211> 2729 <212>
DNA <213> Atrtificial Sequence <220> <223> HGF-X8 gene <400> 21 atgtgggtga ccaaactcct
gccagccctg ctgetgcagce atgtcctcct gecatctectc 60 ctgetcceca tcgecatcece ctatgcaga acaaagga
aaagaagaaa t¥chatt 'ﬁopgﬁaﬂ aﬁd&@ab@%‘%@:ﬁ%&%@f é&?a%?épﬁ%gégﬁégéct gaagataaaa
180 accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240 ccattcactt gcaaggcttt
tgtttttgat aaagpgagas.eRedAtETThG gt 3¢Q|dispatagca tgtcaagtgg agtgaaaaaa gaatttggcc
atgaatttga cctctatgaa 360 aacaaagact acattaaaaa ctgcatcatc ggtaaaggac gcagctacaa gggaacagta 420
-19 13 January 2006 WO 03/078568 PCT/KR0O3100548 tctatcacta agagtggcat caaatgtcag ccctggagtt
ccatgatacc acargaqpacePor aaniragaseadiriBasanidaseasaian aasrictgly; Edilacat gttaacagtc 540
tcatattagt ccttcaaaat aattctacaa tcctaaaata acttagccaa ctttctaaat 600 tgtattacgg caaggtttat atgaattcat
gactgatatt tagcaaatga ttaattaata 660 tgttaataaa atgtagccaa aacaatatct taccttaatg cctcaatttg tagatctcgg

720 tatttgtggazcctipigtideiagscanthicoatioagrémagraigl itgaciage ¢80 TomitFasK-SriFaatit
ctaacttgat ggtgaatatg gaaattcagc taaatggatg 840 ttaataaaat tcaaacgtit taaggacaga tgaaaatgac
agaattttaa ggta%%%% %@b&%ﬁ@ﬁ&é&téﬁ% JQQI%BFECCH@A%SZ\ SQ%%Q%E g gé&gM?ag 960
taaaattaat aggozsapeéiaagtigcatg ctettatact gtaatgatta tcattttaaa 1020 actagctttt tgccttcgag
ctatcggggt aaagacctac aggaaaacta ctgtcgaaat 1080 cctcgagggg aagaaggggg accctggtgt ttcacaagca
atccagaggt acgctacgaa 1140 gtctgtgaca ttcctcagtg tccagaatgt gaatgcatga cctgcaatgg ggagagttat 1200
cgaggtctca tggaicatapirgmateatioal aagaitdtivaanaciosis) trRieyordaHZE Ronsacaceointcaaattctt
gcctgaaaga tatcccgaca agggctttga tgataattat 1320 tgccgcaatc ccgatggcca gccgaggceca tggtgctata

ctettgacce tcalatB&GE" 880 tgggagtact gtgcaattaa aacatgcget gacaatacta tgaatgacac tgatgttcct 1440
ttggaaacaa ctgaatgcat ccaaggtcaa ggagaaggct acaggggceac tgtcaatacc 1500 atttggaatg gaattccatg

tcagcgttgg gattctcagt atcctcac cat 1560 actcctggaa atftcaagtqg caa Cta cgagaaaatt
actgccgaaa tciggat t‘fézBﬁc?%igwé‘fﬁéﬁtéﬁ?ﬁ%&h&éa@?ﬁﬁaicg%%gngfgggfﬁ%“fé%té’ cdaa 1680
ttccaaactg tgatigicaentdoapragiigiateeidogantighamiaanttnter iikeAsdgggcaactt atcccaaaca
agatctggac taacatgttc aatgtgggac aagaacatgg 1800 -20 1 3 January 2006 WO 03/078568

PCT/KR03/00548 aagacttaca tcgtcatatc ttctgggaac cagatgcaag taagctgaat gagaattact 1860

gccgaaatcc agatgaletigetohtdgac LLtgdigeia trdgggabbGicashsatict i91n0a edg@aatta ttgccctatt
tctcgttgtg aaggtgatac cacacctaca atagtcaatt 1980 tagaccatcc cgtaatatct tgtgccaaaa cgaaacaatt
gcgagttgta aatgggattc 2040 caacacgaac aaacatagga tggatgatta gtttgagata cagaaataaa catatctgcg

2100 gaggatqatt gRteRaagase RGN ilhErtiatecgaoaiigtlecanitiiingapedolp acitgiatagaftatgaagcet

tggctttgaa ttcat t a a agjgca t a t at
cg(]:%tga%gga tc'%\%gt%ggﬁl %Op%ﬁ%%t%?é%g:t%%gﬁg Ec%gtg?g%gﬁgﬁgﬁ%eg g ac 293940
ctaattatgg atgerBRXPcpRaHaFaXS; PR EHBRKBANGR e oCTaral PEPOHGFgABgat caactatgat
agcctattac gagtggcaca tctctatata atgggaaatg 2460 agaaatgcag ccagcatcat cgagggaagg tgactctgaa
tgagtctgaa atatgtgctg 2520 gggctgaaaa gattggatca ggaccatgtg agggggatta tggtggccca cttgtttgtg 2580
agcaacataa aalgaapaiougstafgcitgicaudgticiocigiicig dsy/iboig aaaic dodliucadathygiaaligedaitit

atccaagta CalpAigE AR SaRSRARRARIRIE T u iR fpoatacea cagteatag 2729

18. A method of simultaneously producing two heterotypes of HGF and dHGF
protein comprising the steps of culturing the cell of any one of claims 10 to 12 in a

suitable medium and collecting the HGF and dHGF proteins.





