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Background of the Invention The present invention relates to a hybrid HGF gene pr_epared by inserting
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acids is aI;;:o siﬁntmasiz d Iternatlve 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 domain_s and
an N-terminal haifpinﬂ@pﬂﬂ@@@@fﬁﬁ@ﬁﬂéﬁ?%%&;% 48K : ﬁfe?f?éigﬂgs /e dTﬂa% a{nHI pg‘r)tr::?t"r‘slgflr?
le disulfide QR r of abou amino aci
gl)pproteln prﬁwntﬁgﬁrn%ﬁr@%ﬁ%ﬁﬁ g’rl I\?vlg?gaﬁ'teglel?ay KA ISFMEh ﬁf YRS etine |
protease-like ain. dHGF consisting 723 amino acids is a polypeptide Wlth deletion of five amino
acids in tHe | kringle domain of the
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 5 in HGF cDNA,
15 which has higher expression efficiency than HGF ¢cDNA and simultaneously
expresses two heterotypes of HGF and dHGF (deleted variant HGF).
HGF is a heparin binding glycoprotein called a scatter factor, A gene
~ encoding HGF is located at chromosome 721.1 and comprises 18 exons and 17
introns, having the nucleotide sequence of SEQ ID NO: 1 (Seki T et al., Gene
20 102:213-219, 1991). A transcript of about 6 kb is transcribed from the HGF
gene, and then, a polypeptide HGF precursor consisting of 728 amino acids is
synthesized therefrom. Simultaneously, a polypeptide of dHGF precursor
consisting of 723 amino acids is also synthesized by an alternative splicing of
the HGF gene. The biologically inactive precursors may be converted into
25 active forms of disulfide-linked heterodimer by protease in serum. In the
beterodimers, the alpha chain having a high molecular weight forms four
knngle domains and an N-terminal hairpin loop like a preactivated peptide
region of plasminogen. The kringle domains of a triple disulfide-bonded loop
-~ structure consisting of about 80 amino acids may play an important role in
30  protein-protein interaction. The low molecular weight beta chain 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.



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 df>efRAMAF Eel 006
melanocyte and endothelial cell. However, they are different in terms of immunological or biological
properties. W® gameasy 2006 WO 03/078568 PCT/KR03/00548 2 For examile igfoghaws about
20-fold, 10-fold and 2-fold higher activities than dHGF in promoting DNA synthesis in human umbilical
cord venous endothelial cell, arterial smooth musclg cell and NSF-60 (murine myeloblast cell),
respectively. dHGF shows about 3-fold and 2-fold higher 5 activities than HGF in promoting DNA

synthesis of LLC-PKZ1(pig kidney epithelial cell), and OK(American opossum kidney epithelial cell) and
mouse interstitial ce#ggs%aéﬂ%? R#-Ié% ﬁ\g%"é?%%’l'd ﬁgffé%&@ﬁﬂﬂ% irgpsieldnhigher. several

anti-dHGF motSEYdies shab dbogrimobing BNArsnthestst MG oraa renibikchfocordf dHGF,
which implies stsisreaddthihialasel Io atttcil asmebiRremisAeceedinghd tREFUBYtaRgAKS synthesis of

HGF and dHGE, N ¢MRSHIPESES 1bay, bigipg lQrer ith each other.(Shi N. etal,
Biochemicsal anc iBi%)ghyt%ical !7% Y arch Cémml%%%ggég}go%%%%%f@g fé‘él? élfﬁ?:ﬁ_s}gg%ted from
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tubular structufBitb§lial eaibkirnd L& (Amerienm frpesemadadizy epithalisitaslinerd vivnss)
regeneration ahtiusti aalickidegpovtinglto itH@Rimpgmsfglaqﬁil\g'ngr%lgfgﬁﬂpgppggstmrkidnc_ay, ovary
and testis; 5) casplling Q3IaPURREITED YRR éﬂﬁ&{&‘é’ﬂé‘@%‘f{%‘” I\ el
hematop0|et|cr%rte sor 20 ce%s; and 7{)F§xofnd§_ﬁ)@utln .of neurons (5tella, M- C. and Comoglio, P. M.,
The International Jotim@i 8f B ehie & olB¢ 811pkis) SEuctieRopt BUEELBA these
various fuPcticHEGHarreodiffgeens-endssordingly; they vmudianempe dyashasisecip BIGE ament for treating
ischemic or livéH@Beaaseso sgigety tiavitey bielbihilanterist a5mitheh d@E:qSaAGRNand therefore,
the et al., Biochemical and Biophysical Research Communications 200:808-815,
1994).
HGF secreted from mesoderm-derived cells has various biological
15 functions, e.g., 1) inducing epithelial cells into a tubular structure; 2)
stimulating vascularization from endothelial cells in vitro and in vivo, 3)
regeneration of liver and kidney, owing to its anti-apoptosis activity; 4)
organogenesis of kidney, ovary and testis; 5) controlling osteogenesis; 6)
stimulating the growth and differentiation of erythroid hematopoietic precursor
20 cells; and 7) axon sprouting of neurons (Stella, M. C. and Comoglio, P. M., The
International Journal of Biochemistry & Cell Biology 31:1357-1362, 1999).
Based on these various functions, HGF or a gene encoding HGF may be
developed as a therapeutic agent for treating ischemic or liver diseases.
Actually, in vivo, the HGF may exist as either HGF or dHGF, and therefore, the
25 coexpression of HGF and dHGF is important for maximizing the therapeutic
| effect. Accordingly, the present inventors have endeavored to develop a
hybrid HGF gene which can simultaneously express HGF and dHGF 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
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provide 35 the hybrid HGF gene having an inherenj 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 13 January
2006 WO 03/072568 PCT/KRO /0%3,43@%%or comprising.the hybrid HGF gene and a
microorganism ansTOREL RRH YR 5P PRI ICFAEAE TR Arassiioanasd itk invention to
provide a pha'hﬁéb@ﬁﬁé&%@fmposition for treating or preventing ischemic or liver dieases, 5 which
comprises the HGF génds Bxieftillegarthtiorobjébe Bramingsickbriahauamand aihesabigets,and features
of the present | L t from the followingdescription of the invention, when
taken in conjtﬁJ Hc)?(lﬁﬁr? %vékhwéléule%grgcg &ﬁﬁﬁﬁgaﬁdﬁﬁg‘% Wﬁl‘(’:?’nn%l Iéq'%ﬁ\%?f/cs%% FEGRES: a schematic
diagram of Hd&%&%@%ﬁ’?&%ﬁ%' positions of the gene fragments, Figure 2 : a process for
cloning gene fragments from HepG2 genornic 15 DNA, Figure 3 : a process for cloning gene
fragments froBHefDésatsiita eNADrigvigss4A and 4B : processes for preparing expression
vectors pCK- HGF-X, 20 Figure 5 : a process for preparing expression vectors pCK-cHGF and

‘The above and other objects and features of the present invention will
10 become apparent from the following description of the invention, when taken in
conjunction with the accompanying drawings which respectively show:
Figure 1 : a schematic diagram of HGF-X prototype illustrating the
positions of the gene fragments,
Figure 2 : a process for cloning gene fragments from HepG2 genomic

15 DNA,
Figure 3 : a process for cloning gene fragments from human pleenta
cDNA,
Figures 4A and 4B : processes for preparing expression vectors pCK-
HGF-X,
20 Figure 5 : a process for preparing expression vectors pCK-cHGF and
pCK-dHGF,
Figure 6 : a process for preparing expression vectors pCP-HGF-X
family,

Figure 7 : a process for preparing expression vectors pCP-cHGF and
25 pCP-dHGF,
Figure 8 : gene expression levels of pCP-cHGF, pCP-dHGF and pCP-
HGF-X. _
Figure 9 : gene expression patterns of pCP-cHGF, pCP-dHGF and pCP-
HGF-X observed by electrophoresis on 12% polyacrylamide gel, '
30 Figure 10 : gene expression levels of pCP-cHGF, pCP-dHGF and pCP-
HGF-X7, in vivo,
Figure 11 : cerebral angiogenesis of two groups of rabbits which were
subject to administrating pCP and pCP-HGF-X7, respectively,

35
Detailed Description of the Invention
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PCT/KR03/00548 4 id. Hepatocyte Growth Factor (HGF ne of the present invention
comprises cDNA corr?gﬁ )rg‘éf[mbdt;pl ﬁfé"%ﬁ AREtan iR t%?PQ‘oﬂglgth%QE?ﬁ‘?Wserted
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comprising th%dﬁﬂﬁ{%td'ﬁﬁ%%&%f‘ﬁ-@ﬁ%{é g tg?el&ljl ot|d§s uence of SEQ ID NO: 2. The
hybrid HGF gene sim tan usly expre 8 |gher expression
efficiency than HGF c "%’8% (ﬁg‘gﬁé% Ié’ﬁﬁe%@ﬁ@ﬁ JURSH RYgHaRNt invention
10 to be modlfi‘ét!]mﬂéﬁ%é'@dmhqmt@mﬂg isntl/ b2 ool divhhasgibe wichmiidel sedngntb@Bmino acid
sequence of t8EQroteiN@ENY. thmmmﬁﬂq@ﬂg@rﬁ%uléﬁ@@ﬁgl?%ﬂé@iw%B\ﬁméﬁﬂ'm is

substantially |q;eﬁ§|p " I\i%}% he fragments thereof fall within
BA&HHQER bsta aﬁ ﬁijlﬁ)&%ﬁrg ns tha ence homology is not

a
the scope of the mve&toﬁ egeneracy ena s the hybrid HGF gene of CLe present invention

10 to be modified or changed in the coding and/or non-coding region without altering
the amino acid sequence of the protein and the expression of the gene.
Accordingly, polynucleotides which is substantially identical to the hybrid HGF
gene of SEQ ID NO:2, and the fragments thereof fall within the scope of the
invention. “Substantially identical” means that the sequence homology is not

15 less than 80%, preferably not less than 90%, and more preferably not less than
95%. '

A hybrid HGF gene may comprise a fragment of inherent intron
optionally having a small recombinant sequence inserted thereinto between exons
4 and 5 of HGF ¢cDNA. Herein, such a hybrid HGF gene comprising a fragment

20 of inherent intron designates “HGF-X”. HGFX-6, HGF-X7 and HGF-X8 having
the mucleotide sequence of SEQ ID Nos: 19 to 21, respectively, are preferred.

The hybrid HGF gene of the present invention is synthesized and inserted
into an expression vector, according to the known genetic engineering methods.
Then, the vector can be introduced into an appropriate host cells such as E.coli

25 and yeast. For example, Escherichia coli ToplOF’ may be transfected with
HGF-X7 gene of the present invention. Escherichia coli ToplOF’ pCK-HGFX7
and Escherichia coli ToplQF’ pCP-HGFX7 then obtained were deposited as the
accession numbers KCCM-10361 and KCCM-10362, respectively, on March 12,
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 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,
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composition is formulated. for injecti osition Of the present invention may further comprise
pharmaceutically acc &gﬂ?é? yA’ﬁ r% o@?ﬂ}@ﬂ deeldunsy e graniraediceutical field
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solubilizing agents, dispersing agents, stabilizing agents, suspending agents,
coloring agents or spicery. Injection formulations may comprise preservatives,
unagonizing agents, solubilizing agents or stabilizing agents. Preparation for
15 local administration may contain bases, excipients, lubricants or preservatives.
Any of the suitable formulations known in the art (Remington’s Pharmaceutical
Science [the new edition], Mack Publishing Company, Eaton PA) may be used

in the present invention.
The inventive composition can be clinically administered as various
20 oral and parenteral formulations. A suitable formulation may be prepared
using such excipients as additives, enhancers, binders, wetting agents,
disintegrating agents and surfactants, or diluents. Solid formulations for oral
administration include pills, tablets, dusting powder, granules and capsules.
Those solid formulations may be prepared by mixing one or more .excipients,
25 e.g. starch, calcium carbonate, sucrose, lactose and gelatin  with
dibenzylbuthyllacton lignan derivatives. Also, lubricants such as magnesium
stearate and talc may be included in the present formulation. Liquid
formulations for oral administration include suspension, solution, emulsion and
syrup. Those formulations may contain wetting agents, sweeteners, aromatics
30 and preservatives, in addition to general simple diluents such as water and
liquid paraffin. Formulations for parenteral administration include sterilized
aqueous solution, suspension, emulsion, freeze-dried alternative treatment 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
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15 Example 1: Preparation of hybrid gene construets encoding human HGF
(1) Cloning of HGF gene fragments obtained from genomic DNA

Human HepG2 cells (ATCC Accession NO: HB-8065) were suspended
20 in TES buffer (10 mM Tris-HCl; 1 mM EDTA; 0.7% SDS) and treated with 400
1e/ml of proteinase K at 50C for 1 hour. Subsequently, genomic DNA was
extracted from the cell suspension by phenol/chloroform extraction and ethanol
precipitation according to the conventional method in the art.
In the PCR amplication, the extracted genomic DNA was employed as a
25 template DNA. As primer pairs, the synthetic nuclotides of SEQ ID NOs: 3
and 4 were employed to obtain DNA fragments containing : HGF gene
fragment 2 (HGF-F2), SEQ ID NOs: 3 and 5; HGF-F3, SEQ ID NOs: 6 and 7;
HGF-F5, SEQ ID NOs: 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 #£ 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.
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inhalational or intraocular administration. It should be understood that the typical daily dose of
compositioWOf#785present invention ought to be determined in light of vagpus:iglsagit factors
including the conditions to be treated, the chosen route of administration, the age, sex and body
weight of the individual patient, and the severity of the patient's symptom, and can be administrated in
a single dose or in divided dose. Therefore, the daily dose should not be construed as a limitation to
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lglglg cDNA prototype (HGF-X1; composed of exons 1 to 4-
intron 4-exons 5 to 18) of SEQ ID NO: 2; HGF-F3, the sequence ranging from
392 to 727; HGF-5, the sequence ranging from 2229 to 5471; HGF-F6, the
sequence ranging from 5117 to 5471; HGF-F7, the sequence ranging from 3167
to 5471; and HGF-F8, the sequence ranging from 4167 to 5471.

The amplified HGF gene fragments were each inserted into the multiple
cloning site of pGEM-T easy vector (Promega, WI, USA) to obtain pGEM-T
easy-HGF-F2, pGEM-T easy-HGF-F3, pGEM-T easy-HGF-F5, PGEM-T easy-
HGF-F6, pGEM-T easy-HGF-F7 and pGEM-T easy-HGF-F 8, respectively (Fig.
2). The nucleotide sequences of the amplified HGF gene fragments were
confirmed by a sequence analysis.

uman

(2) Cloning of HGF gene fragments obtained from cDNA

In the PCR amplification, human placenta cDNA (Clontech, CA, USA)
was employed as a template DNA under the same condition as described in
Example 1. As primer pairs, the synthetic oligonucleotides of SEQ ID NOs:
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
(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.

00 /d with



amplification was carried out, each cycle consisting of 1 min at 94 ~C, 1 min at 35 55 C and 30 sec gt
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fragment gBFBUBES) ID NO: 3)gHGF4 (SEQ ID NO: 4)HGF gene fragmegtracii$aosze) gHGF3
(SEQ ID NO: 3)gHGF10 (SEQ ID NO: 5)HGF gene fragment 3 (HGF-F3) gHGF5 (SEQ ID NO:
6)gHGF7 (SEQ ID NO: 7)HGF gene fragment 5 (HgF-F5) gHGF12 (SEQ ID NO: 8)gHGF7 (SEQ ID
NO: 7)HGF gene fragment 7 (HGF-F7) gHGF13 (SEQ ID NO: 9)gHGF7 (SEQ ID NO: 7)HGF gene
fragment 8 (H%E?QHGFG (SEQ ID NO: 10)gHGF7 (SEQ ID NO: 7)HGF gene fragment 6 (HGF-F6)
The amplified -F2 comprised the sequence ranging from 392 to s 2247 of human HGF cDNA
prototype (HGE=-X1; compased of exons 1 t0 4 intron 4-exons 5 to 18) of SEQ ID NO: 2; HGF-F3, the

sequence rapging froit pito 727; HGF-5, the sggeience rarjging fr%@g-ggl;pb@%?l; HG :-Fd6, the
sequence ra1g'gig3flf@ iy 4{Li|H E}lé?s engelr ng fram 3167 tcrﬁfl;i‘rran
HGF-F8, the[SeqUe c@eg%}&i&%huél 167 to 5(4%[?‘29#&6 i..‘.%%u t? %%??éiw...gﬁ?slwere each
inserted into “g“igg v_v_“”'glgﬂ'n ﬂﬁﬁfﬂ\ﬁﬁ@@\}ﬂ@p%@)r (W&W@@ﬁ(ﬁ@m"n pGEM-T
easy-HGF-FR, paEf (FECREYNIGFHFJ, PRGN (FREBEY IS F6S5, PGV gerRabN ANCHaFS, PGEM-T
easy-HGF-F[f and pGEM-T easy-HGHK-F8, respectively (Fig. R). Eﬁ%ﬁﬁ&lg%ﬁﬁj&ﬁ&?ﬁce; of the
amplified HGF gene fragments were™ I5 confirmed by a sequernce armatysrs. (2) CronmgofHGF gene
fragments obtained frgm cDNA In the PCR amplification, human placenta cDNA (Clontech, CA, USA)

20 was employed as L¥emPRE A A HdieF iheadmdEidiforremprisedibdatin Eickenide1. As primer
pairs, the Syntati¢sizsoragiagittesnol SEQIMDEOTh 16888 1027218 SESED IOsOL D asd 14 were
employed to ahigignDNAF cDNA prototype, respectively. HGF gene ¢cDNA comprised the
nucleotide sequence ranging from 1 to 2184 of SEQ ID NO: 1 of human HGF
gene, and dHGF gene cDNA has the same sequence as HGF gene cDNA except
for the deletion of the sequence ranging from 483 to 495,
10 The amplified fragments of HGF gene were each inserted into the
multiple cloning site of pGEM-T easy vector (Promega, WI, USA) to obtain
pGEM-T easy-HGF-F1, pGEM-T ecasy-HGF-F4, pGEM-T easy-cHGF and
pGEM-T easy-dHGF, respectively (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



fragments containing HGF-F | and HGF-F4, respectively. Further, DNA fragments containing cDNAs
of HGF gene (cHGF) and deleted HGF gene 25 (dHGF) were amplified by PCR dsind ¥HeHefic2006
oligonucleotides of SEQ ID NOs: 15 and 16 as a primer pair, respectively. dHGF is a HGF gene with
deletion of ¥ ®A&¥B78¥Guences. The primers used herein and the amplified genaikagooents obtained
therefrom are shown in Table 2. 30 13 January 2006 WO 03/078568 8 Table 2 PCT/KR03/005=45 5'
primer3' primerAmplified product gHGF1 (SEQ ID MO: 11)gHGF2 (SEQ ID NO: 12)HGF gene
fragment 1 (HGF-F1) gHGF8 (SEQ ID NO: 13)gHGF9 (SEQ ID NO: 14)HGF geﬂzféagrﬂgr::t gene
- : SEQ ID.NQ: 16)HGF gene,cDNA (c
cONA (Gr LT A P BT A ARt b M PR Ot AceBalieds ranging
from | to 402 3Rd FeES3 W3 linsesied Ebepinio): to phiananGIGE IEINAdraibieR] 3dspectively.
HGF gene cDN#pectivplised thed ntheeptislesseidse pGEMNTHegsITOREZ L SIGEAERMRNO: 1 of
doletion of thespeaimis et ha e e Sa T OTNE T UF MR EH SRR VA ere each
nseried rto G oL GRS (e BRRE R USRS At pGEM-T
easy-HGF-FlP%‘gé\hﬁ é&é‘yﬂngEﬂZflp‘GfEMthféﬁéy‘ﬂdﬁG&ﬂ /KeEMardthap HHGH-Frespectively
(Fig. 3). The rid€i&dtitlel6d-ErcaxloHBE-Fkiware HizErgeh ehfsagiee nis obiein gerie-sDNA and dHGF
gene cDNA wgyg é@KOFfUz@%dﬂm@@%@%?@@ﬁ%d%ﬁf@ﬂﬁ@iﬁn SERYPIGACEgene constructs
Hybrid HGF 0phe GOlRIHESR. 2 9RA0fIS QAR AN SDNA were
10 And then, pGEM-T easy-cHGF was treated with X%o! to obtain cDNA
fragment of HGF gene (HGF-Xhol) of about 1100bp. Then, HGF-Xkol was
inserted into pCK-F1254, pCK-F1264, pCK-F1274, pCK-F1284, pCK-F1354,
pCK-F1364, pCK-F1374 and pCK-F1384 to obtain pCK-HGF-X1, pCK-HGF-
X2, pCK-HGF-X3, pCK-HGF-X4, pCK-HGF-X5, pCK-HGF-X6, pCK-HGF-
15 X7 and pCK-HGF-XB8, respectively. On the other hand, pGEM-T easy-cHGF
and pGEM-T easy-dHGF were treated with BamHI to obtain HGF gene cDNA
and dHGF gene cDNA. Then, HGF gene cDNA and dHGF gene cDNA were
inserted into the BamHI restriction site of pCK to obtain pCK-cHGF and pCK-
dHGF, respectively (Fig. 5). .
20
(@) Preparation of an expression vector containing a hybrid HGF gene construct

Plasmid pCDNA3.1 (Invitrogen, USA) was digested with Ndel, treated

with the Klenow fragment to build blunt ends, and then digested with Nel to

25 obtam a DNA fragment containing human cytomegalovirus promoter.

Plasmids pCK-HGF-X1, pCK-HGF-X2, pCK-HGF-X3, pCK-HGF-X4, pCK-

HGF-X5, 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 cytomegalovirus

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



20 prepared by combining the fragments of HGF gene cloned in steps (1) and (2) as follows (Figs. 4A
and 4B). Plasmid pGEM-T-easy-HGF-F1 was treated with Hindlll/BamHI to obtalr HEERr P £k
pCK (see PCT International Publication NO: WO10040737) was treated with Hindlll/BamHI, and
HGF-F1 was0rs#mesds25 thereinto to obtain pCK-F1. And then, plasmids peeiEMibRasysHGF-F2 and
pPpGEM-T-easy-HGF-F3 were treated with Mlul/BamHI to obtain HGF-F2 and HGF-F3, respectively.
pCK-1 was treated with Mlul/BamHI, and then HGRyF2 and HGF-F3 were inserted thereinto to obtain
pCK-FI2M and pCKF13M. The Mlul restriction site of vectors pCK-F12M and pCK-F13M was
substituted 30 WI an H restrlctlon Slt employlng a site-directed mutagenesis kit (Stratagene,

CA, USA) to o%‘%am ’FS’sBE‘ER?\? SRS SRR MR REE HGF-F4
was treated waﬁ%a ﬁﬁ)@ﬁélﬂ@’ H@Fyrgﬂmnvw 0@1&7@568 PCT/KR03/00548 9 to obtain HGF-F4.
pCK-F12 and pCK-F13 were treated with BamHlIIXbal, and HGF-F4 was inserted thereinto to obtain

PCK-F 124 angd ﬁﬁ tE334, FESReRRN - RIS RY S T GEM-T-easy-
HGF-F6, pGEM-T-éasy-HGF-F7 and %g%s hé@’r Ce% f%(a?’%”tﬁsﬁg ﬁ?(hol to obtian
HGF-F5, FIGF-F6, HGF-F7 &785HE: b‘&‘&%ﬁ?loﬂ@ EWpCK F134 were treated with
BamHI/Xhol, and then HGF-F5, HGF-F6, HGF-F7 and HGF-F8 were inserted thereinto to obtain

pCK F1254 and pCKSrld64, w@é(&ﬁlaﬁétdact&l%ka&ﬁn@GKhEﬂ%%HéCKyEﬁ%Hm@'geﬁel374 and

pCK Lo 1RO UrgPE AR PRURE S o o <OV

fragment of HGF bout 1100bp. T en, H

pCK-F1264, ﬂ%‘lﬁ%ﬁd@%@é@ﬁ é‘?%[ her, here 15 sany, ditierenes dﬁdtbﬁlg@fsm to obtain
pCK-HG2X 1 eppRssiaFlexe] Weﬁdwbmi HOK-gtB & oonsiarsiiad BGFpCRAGF-X6, pCK-HGF 15
X7 and pCK-HGF-X8, respectively. On the other hand, pGEM-T easy-cHGF and pGEM-T easy-dHGF

were treated withda Euﬁpe&htﬂ{%iﬁ@iﬁn%ne cDNA

First, 5 #8 of pCP-HGF-X2, pCP-HGF-X3, pCP-HGF-X6, pCP-HGF-
15 X7 and pCP-HGF-X8 were transfected into 5 X 10° cells of 293 cell (ATCC
CRL 1573) together with 0.5 #8 of DONAI-LacZ (TAKARA SHUZO, Japan)
DNA using FuGENE6 (Gibco BRL, MD, USA), according to the
manufacturer’s instructions. At this time, 5 #8 each of pCP-cHGF and pCP-
dHGF were used as controls, and DONAI-LacZ DNA was used to calibrate the
20  infection efficiency. 3 hours after transfection, cells were re-fed with a fresh
medium and further cultured for 48 hours. The culture solution thus obtained
was divided into two paﬁs. One part of the 293 cell culture solution was
subjected to RNA extraction, and the other, to measurement of LacZ activity.
The LacZ activity was measured using an activity measuring kit (Stratagene,

25 CA, USA) according to the manufacturer’s instructions.

In order to compare the gene expression levels, the amount of HGF in
the cell culture was measured by an enzyme-linked immunosorbent assay kit
(ELISA, R&D System, MN, USA). After calibrating the infection efficiency
by the measured LacZ activity, the expression level of HGF-X gene was found

30 to be from 20 to 150-fold higher than those of HGF ¢cDNA and dHGF ¢cDNA
(Fig. 8). HGF-X7, in particular, showed the highest gene expression level.

(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-



and dHGF gene cDNA. Then, HGF gene cDNA and dHGF gene cDNA were inserted into the BamHI
restriction site of pCK to obtain pCK-cHGF and pCK- dHGF, respectively (Fig. 5).'20 ¢ RBarZ00 of
an expression vector containing a hybrid HGF gene construct Plasmid pCDNAS3.1 (Invitrogen, USA)
was digest®ONMGTRIES, treated with the Klenow fragment to build blunt engg;ranghthrssgdigested with
Mel to 25 obtain a DNA fragment containing human cytomegalovirus promoter. Plasmids
pCK-HGF-X1, pCK-HGF-X2, pCK-HGF-X3, pCK-HGF-X4, pCK- HGF-X5, pCK-HGF-X6, pCK-HGF-X7
and pCK-HGF-X8 were digested with SnaBl, treated with the Klenow fragment to make blunt ends

and dlgested hel,.and th e abgye DNA. frag t containing hyman c tomegalovirus 30
promoter was n@kerl:led f Ee}relnt %ﬁ\m‘otanﬁé Ilf@?gxfgﬁﬁ I—i’(%FaX?rBéiP’teHe 563, -HGF-X4,
pCP-HGF-X5 Abbisatton was cpoird ot nsing prrhetic pligennsipntidsenf $E§) 6D N@smid
pCDNA3.1 (InVitregen SUSA)pmmd|gestedr\thPNBBhrﬂplafﬁdnwhﬂb@dféeﬂ@wﬂféﬂéP§Db make blunt

ends and dlgem%»g/mh MebloRbiinpRd1nRllA fIAIDRR oRig %g% pcppmegglpvinus
promoter. é)C 7 ]ﬁtﬁgﬁ 5 ere, d?e[sted |th Miul, e WI%’E ragment to
make blunt ends ané1 ed wi I and thetl 2 35‘88%?) 006 WO
03/078568 PC?f #b Ggﬁng@%éﬁfg‘?ﬁ ?@Wﬁﬂ@%ﬁﬁ%@#fm&a@mﬁwﬁé@ﬁsé‘ﬁed thereinto

to obtain pCPatHGHEtHelp@RedHGP, oﬁﬂpe@ﬁm&?(ﬁtgpﬁ):aﬁéﬁmmﬁciyrﬁﬁafémaﬁem &fdhe expression
efficiency of hybrigldd qur}g“ﬁa(gcgs@uqtﬂﬁgﬁlpgdge&@@% H3E/dHGF Studies was conducted

can
i?rﬁéﬁ‘?n'é‘iuv!“et‘féf?;% JRpASE .E@F;ra s ‘55@@35%“ f&?ﬁ%"b e
expressidh Ie\ﬁqtﬁﬁ%éﬁ% Aqane P geh &SR stenes BaiHeme s 4 o dd@ eb@réedlon efficiency
dHGF gene cDNA of 127bp, respectively. With no splicing, the PCR
product of at least 1 kb in length was amplified; and if alternative splicing
occurred, HGF gene cDNA of 142bp and dHGF gené cDNA of 127 bp
were simultaneously synthesized and amplified. The amplified PCR
15 products were distinguished by electrophoresis on a 12% polyacrylamide
gel.
As shown in Fig. 9, while the bands of 142 bp and 127 bp were
detected in the lanes loading HGF gene ¢cDNA and dHGF gene cDNA,
respectively, both bands of 142 bp and 127 bp were detected in the lanes
20 loading HGF-X. The above results suggest that HGF and dHGF are
simultaneously expressed from hybrid HGF-X gene constructs of the
present mvention. '

Example 3: Comparison of expression levels of HGF-X7, HGF gene cDNA
25 and dHGF gene cDNA (in vivo)

100 #& each of pCP-HGF-X7, pCP-cHGF and pCP-dHGF were
injected into the enterior tibial muscle of the hind limb of mice with an insulin
syringe. After 5 days, the mice were sacrificed and the muscles around the

30 imjection spot were removed and smashed in a protein extraction buffer(25 mM
Tris-HCl(pH 7.4), 50 mM NaCl, 0.5 % Na-deoxycholate, 2 % NP-40, 0.2 %
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



First, 5 ug of pCP-HGF-X2, pCP-HGF-X3, pCP-HGF-X6, pCP-HGF- 15 X7 and pCP-HGF-X8 were
transfected into 5 X 106 cells of 293 cell (ATCC CRL 1573) together with 0.5 P9 bF DERFAREN 2006
(TAKARA SHUZO, Japan) DNA using FUGENES6 (Gibco BRL, MD, USA), according to the
manufactum0dINsaIsstions. At this time, 5 12g each of pCP-cHGF and pChefikifahese used as
controls, and DONAI-LacZ DNA was used to calibrate the 20 infection efficiency. 3 hours after
transfection, cells were re-fed with a fresh medium @nd further cultured for 48 hours. The culture
solution thus obtained was divided into two parts. One part of the 293 cell culture solution was
subjected to xtracti nd the other, to measurement of LacZ activity. The LacZ activity' was
measured us%%%'f §Eﬂeif§9r§2§isuring kit (Stratagene, 25 CA, USA) according to the manufacturer's
instructions. In order 1@ghtsaratihthgansubixpfshsioxpenmisntied Exmuptol HERinethehisell culture

was measuredebylananaystediskachimmpuegprshiest agaoekiy (6E SSRRDLSySEMmHY, USA). After
calibrating the,infecti ol actjvit expression level of HGF-X gene
SUYSSHP R SHIIEBEYIBY: %&%ﬁh@@%ﬁém

was found 30 to be from 20 to 150-fol ‘A and dHGF cDNA (Fig. 8).
HGF-X7, in particular, showed the highest gene expression level. (2) Coexpression of HGF and dHGF
35 In order toEXamniedsoexproesiberap - bndngHEHF S hin porat biGiFclgenie bimdtiugss, total
cellular RNAs were extracteghddyn the transfected 293 cells using the Trizol method (Trizol; Gibco
BRL, USA) and subjected to RT 13 January 2006 WO 03/078568 PCTIKR03/00548 1.1 PCR to obtain
cDNA. Then, using cDNA as a template DNA, PCR_amplification was carried out using synthetic
oligonucleotides of SE‘Q)T K8 ELX3ming Ve ra%qﬁigg pEfPeri e Beat viip theaertmanture was
preparedby ®fixisghemist thinde dipibtalivease, 1 gone4bbrepyhevasimerriad puola ) al@bKt of ANTP (10
mM), 3.5 unit atAadip bivid éhiatentd A AR ZO, Japan) and 10 /L of enzyme buffer solution and

adjusted to a final volyme,gf 100 L1i hind Timb 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 Investigation, 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



with distilled water. 30 cycles of PCR 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 correspondéd t&/ #i88&und95
region to between exons 4 and 5 of HGF gene; HGF gene cDNA of 142 bp and dHGF gene cDNA of
127bp, respaetivetpsas/ith no splicing, the PCR product of at least | kb in Im%@g&plified; and if
alternative splicing occurred, HGF gene cDNA of 142bp and dHGF gene cDNA of 127 bp were
simultaneously synthesized and amplified. The amplified PCR is products were distinguished by
electrophoresis on a 12% polyacrylamide gel. As shown in Fig. 9, while the bands of 142 bp and 127
bp were detected&n the ‘%;1 s loading HGF gene cDNA and dHGF gene cDNA, respectively, both
bands of 142 B ant 127 ﬁFWéefgsdé?e%lBﬂlﬁﬁtfﬁéqﬁ?%zﬂ@I%iﬁ@WFWQW@mmwB suggest
that HGF and dlatgcsreaisaunade budy sxpretsor brtmskyidided GRoe genekRhsitys s pf the present
invention. Exawitiitn3h€sropatseneahexmieasioadavelsy S h¥hdFFigene cONA 25 and dHGF
gene cDNA (in vivo) 100 /Lg each of pCP-HGF-X7, pCP-cHGF and pCP-dHGF were injected into the
enterior tibial muscle of the hind limb of mice with an insulin syringe. After 5 days, the mice were
sacrificed and the muscles around the 30 injection spot were removed and smashed in a protein
extraction buffer(25 mM Tris-HCI(pH 7.4), 50 mM NacCl, 0.5 % Na-deoxycholate, 2 % NP-40, 0.2 %
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 13 January 2006 WO 031078568 PCT/KR03/00548 12



dHGF gene cDNA. Together with the result of the experiment of Example 2 (in Vli/hg) this result
demonstrates that the expression efficiency of HGF-X gene is much superior to osE SHQ@E

cDNA or dHGF gene cDNA. 5 Example 4: Gene therapy employing HGF-X7 in a rabbit |schem|c hind
limb modeVhBiierd® examine whether HGF-X7 gene is effective in the treatmesiodfpf ischemic
hind limb disease, gene therapy was carried out on a rabbit ischemic hind limb model as follows. A
rabbit ischemic hind limb model, which is a standard animal model for the ischemic limb disease, was
prepared by the method described by Takeshitd ét al., Journal of Clinical Investigation, 93: 662(1994).
At the day is before operation (daymiiessacrefi3Oonhrterabhitsfrasndiew Zealand(male, from 3.8 to
4.2 kg) was intramuscularly rgectavirvehdr meekorebsy arnicisbriaamaanesthetized by an
intramuscular injection of 50 mgfkar atirctonvnes SrhageneHyckRkgft 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 finERaphenaus@ag 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 mgftiay, ofisowupbin, fankd days. 10 days after the operation (day 10), angiography was carried out
for the left Hifi@-Bribratherdatize Isehergia was inducaRCan iNeTHE gTeSE (iroate MRITINASIS Was 25
recorded as %Eﬁl’?&el The rabbits were randomg¥ @lmﬁt@t% rbipshéand injected at four sites
in the femora muscle Wwith-500 99 -of plasmid. pCP- '. ( 0 99 of plasmid
pCP(coatrol), respectively. 40 days -aftér the ~,operaftlon ay anglograp}fagwas carried out agaln for

the lef h| d{gﬁk}@lggygfg gsrﬁ( IS at the- arteriole . leverwas 30 determimed
compaiediothat o IR Sgs ca%@gz‘se%n [Oth the result in Fig; 11. the degree of angiogengsis was
signific nmmw‘g‘@(gpg@ental group admAQ ISt ggduvmvlm g‘ P HEF -X7 as compared with

the pCP-agaugistyed. control group. - INTERNATIONAL DEPOSITARY AUTHORITY:
Escherichia coll ToplOF* pCK-HGFX7 - | recM-10361
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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 adoveTERYaANaRAF06
WO 03/078568 13 PCT/KR03/00548 specific embodiments, it should be recognized that various
modificatioW9amd78eainges may be made to the invention by those skilledporiherasiogdaich also fall
within the scope of the invention as defined by the appended claims. 13 January 2006 WO 03/078568
PCTIKR03/00548 14 , . BUDAPES t'REATYON THE INTERNATIONAL RKCOGNmMON OF THE
DEPOSIT OF MICROORGANISMS FOR THEPURPOSES OF PATENT PROCEDURE
INTERNATIONAL FORM r Togtinarsd fheatyimiechel b8t 8norithea-doag. Seoul 151818, Korea .
Kwanak-gu, RECEIPT IN fBdbcfiroN Ci-rhkl SEROSHNGR MieroedgamsMant to Rule 7.1 by the
INTERNATIONAL DEPOSITARK e BuEH3SERY orcm it BhedeoURM of this page 1. IDEWFIFICATION
OF. THE MICROORGANISM Identtcation reference given by theAccession number given. by the -
INFERNATIONAL FORM

I To. Viromed Co.., Limited ' .

1510-8 BongChen~doog, Kwanak-g, . RECEIPT IN THE CASE OF AN ORIGINAL
Seonl 151-818 i _ issued pursuant to Ruie 7.1 by the
Kom : - - % .. INTERNATIONAL DEPOSITARY AUTHORITY
: _ . .1 . 'idemified at the bottom of this page
l— - .. - _J " . oo " T, . s - .

1. IDENTIFICATION OF THE MICROORGANISM Dt

[dentification reference mven h}' the ot Accesamn number given by the : .
DEPOSITOR : : oL oo MERNAT!ONAL DEPOSITARY AUI'HORITY: ’
Escherichia col ’I‘oplOF' j:CP-HGFX‘? .~ | Kcem-1o362 : |

. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION -

“The microorganism Identified under I above was accompanied by?
0 s eclemific description S ‘
D3 a proposed taxummic demznaﬁou

(Mark with & cross where apphmb[e)
I, RECEIFT AND ACCEPTANGE : . - .. S =050 °

This International Depasitary Authoulty accepta the mlmourmm identified under I above, which was
received by it on Mar. '12,-2002  (date of the original depnah)‘ : -

IV IN'I‘ERNA'I'IONAL DEPOSITARY AUTHQRITY .

Name ¢ Korean Culmm. Center of Microorganisms Stemtm'e{s) of person(s) hmnz the power '
' to represent the International Depoclm-y

Address ¢ 861-221, Yurim B/D Authorlq or of authorized cfficial(s):

. 'Hongie~1-dong, a
Seadaermum~gu !.a' %' _‘n|
SEOUL 120051 Date: Mar. 19. 2002, ﬁt ;
Republic of Korea _ L __,Su:' =

[ At Bl "L
gﬂr‘nm!
1 Where Rule 6.4(d) appiles, such date i3 the date on which the status of Inter tary authority
was acquired | where a depomt made outside the Budapest Treaty sfter the acquisition of the 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,

Form BP/4 ' . ‘ Sole page



DEPOEL(TOR :.INTERNATIONAL DEPOSITARY ALR'UORIIY:-. E9Cherichicré%‘|\? 0010F!
pCK-HGFX7KCCM-10361 It. SCIENTUq DESCRIPI ION AND/OR PROPOSED " FARBINOMIC
DESIGNATION - The microorganism Idemified under | above was accompanied by: ” a scientific
description * a proposed taxonomic dedanadoa : (Miérk with it cross where applilcable) in. RECEIYr
AND ACCEPTANCE This International Depositary Authouiw accepts the! microorganism ldentifiied
under | above, which eras received by It on mar. 12. 2062. (date of the origaal deposit) t ' IV.
INFFRNATLONLAI. DEPOSITARY ALYt IORIZY -'. Name : Korean Culture Center of
orgamsmsSl%trV(% son(s) having the power to represent the International Depositary
Address : 361 , Hongje-I-deng,Authoriur or of authorize MCA Seodaemun-gu SEOUL
120-091Date: Mar. 19. 2002 Republlc of Kama- ~J L -- ton Fes? HIMTH51 1 Where Rule 6.4(d)
applies, suchldateAs thyhidde drepdtiatythie Siaaughof IRtet@itaH&kihorignatagchcatarenrisingre a

capositary sSR0SI FAE oo ur e Byt we et e RE” o on

which the mlm‘oorgallmgnhwem:odedmedr‘lo;adndzseﬂqeeaaeleuej depositary author y. Form BP/4 Sole page
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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 construct has a
nucleotide sequence not less than 80 % identical to SEQ ID NO:2.

4. The hybrid HGF construct of claim 1, wherein the hybrid HGF construct has a
nucleotide sequence not less than 90 % 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 to SEQ 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 SEQ ID NO:19, SEQ ID
NO:20, and SEQ ID NO:21.

7. A vector comprising the hybrid construct of claim 1.

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,



RECOGNITION OF THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT
PROCEDURE INTERNATIONAL FORM r To. Viromed Co., Limited 1510-8 Bangfzh@#

Kwanak-Vi. Seoul 151-818, Korea RECEIPT IN THE CASE OF AN ORIGINAL Issued pursuant to
Rule 7.1 by the INTERNATIONAL DEPOSITARY AGrHDRIrlY ideraified at the bottom of this page I.
IDENTIFICATION OF THE MICROORGANISM Identification reference given by theAccession
:number given by the DEPOSITORINTERNATIONAL DEPOSITARY AUTHOR 1Y: Esdtenichia coll

Top1OF' pCP-HGPX7KCCM-10362 U. Scle.=FIC DRSCRIPTION AND/OR PROPOSED TAXONOMIC
DESIGNATION TGt 8 PG dEh it UideriCaBGhaRiz XA BShdd® B a ecient~fic

description - 0 a proposed taxonomic deaignatlon (Mark With 'a cross where applicable)'-' M.

RECEIPT" ANf AGCE toMSRiddtad ViesiorEpRpliAgpositary Authaulty accepts the. microorganl=
Identified under | above. which was received by it on Mar. ' 12. 2002. (date of the original. deposit) t IV,

IITITER.NATIONAL DEPOSTTAARY AITIILIORJ IY Name : Korean Culture Center of

MicroorganismgSigrates(er efaparsonimehanifte dafl RoYRIlR cep@sankttheintennational Depositary
Address 361-221, 'ftm t B/DAuthority or of authorized oSicial (g) w Hangs 1 dong, , t ~ Seodaemun ~

-gas.
12. The cell of claim 11, wherein the cell is an E. coli ToplOF'pCK-HGFX7

(Deposit No. KCCM-10361) or E. coli ToplOF'pCP- HGFX7 (Deposit No. KCCM-
10362) cell.

13. A pharmaceutical composition comprising the hybrid HGF construct of claim 1

and a carrier.

14. A use of a hybrid HGF construct of claim 1 for the manufacture of a

medicament for preventing or treating an ischemic or liver disease.
15. The use of claim 14, wherein the hybrid HGF construct is in a vector.

16. The use of claim 15, 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, pCP-
HGF-X2, pCP-HGF-X3, pCP-HGF-X6, pCP-HGF-X7 and pCP-HGF-X8.

17. The use of claim 14, wherein the hybrid HGF construct is formulated in a

pharmaceutical composition suitable for direct injection.

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.



te: Mar. 19. 2002. SEOUL 120-091Data. + Eapublic of Korea~" ~WiIrhqjrifi ffiffibagr- -10C tars
authority 1 Where Rule 6.4(d) applies, such date Is the date on which the status 6f HitiA&5&qdiP&s
where a deposit evade outside the Budapest Treaty after the acquisition of the status of | nternational
depositary WOth&/085i8 converted Into a deposit under the Budapest TreatypSHilkgiAgsig the date on
which the microorganism was received by the international depositary authouity, Form BP/4 - Sole
page 13 January 2006 16 What is claimed is: 1. A hybrid Hepatocyte Growth Factor (HGF) construct
comprising: an HGF cDNA which comprises HGF exons 1-18, or a degenerate form thereof which do
not alter the encoded amino acid seq N Iﬂqsgpmqn 4 or a fragment thereof between exons 4
and 5 of the HGF cDNA. 2. The hybrid HGF construct of claiml, wherein the hybrid HGF construct has
a nucleotigiﬁ@equqnﬁgM@é%lﬁmq)EﬁIO:z. 3. The hybrid HGF construct of claim 1, wherein the hybrid
HGF construct has a nucleotide sequence not less than 80 % identical to SEQ ID NO:2. 4. The hybrid

f clai , | [ h leogi I h
00 % identiee 1o é?@%@ﬁﬁ%%ﬁ%@ﬁ@i@?ﬁ%@? f‘*‘ﬁgﬁﬁ%@é@% e hybria Hor
t 2.

cdccggcaca

construct has a nuglggijde sequence not less than Yo 1dentical to

<130>  PCA30320/VML
<160> 21
<170>  KopatentIn 1.71
210> 1
<i1> 2187
<212>  DNA
<213>  Hepatocyte Growth Factor
<400> 1
atgtgggtga ccaaactcct gecagoccty ctgctgeage atgtectect geatctecte 60

- ctgcteccea tegecatcee ctatgeagag goacaaagga aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacceta atcaaaatag atccagcact gaagataaaa 180
accaaaaaag tgaatactge agaccéatgt gctaatagat gtactaggaa taaaggactt 240
ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgect ctggttccce 300
ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatttga cctctatgaa 360
aacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa gggaacagta 420
tctatcacta agagtgggat caaatgtcag cccfggagtt ccatgatacc acacgaacac 480
agetttttge cttcgageta tcgggotaaa gacctacagg asaactactg tcgaaatcet 540
cgaggggaag aagggggacc ctggtgitic acaagcaatc cagaggtacg ctacgaagtc 600
tgtgacattc ctcagtgttc agaagitgaa tgbatgacct gcaatgggga gagttatcga 660
ggtctcatgg atcatacaga atcaggcaag atttgtcage gotggoatca tcagacacca 720

aattcttocc tgaaagatat cccgacaagg getttgatga taattattge 780



6. The hybrid HGF construct of claim 1, wherein the hybrid HGF construct has a_nucleotide sequence
selected from the group consisting of SEQ ID NO: 19, SEQ ID NO:20, and SEQ'ID ReF¥27¥. & %8Etor
comprising the hybrid construct of claim 1. 8. The vector of claim 7, wherein the vector further
comprises B{e030TA%HE sequences for regulating gene expression, a self-iqplggigRsgguence, 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, 13 January 2006 17
pCP-HGF-X2, pCP-HGF-X3, pCP-HGF-X6, pCP-HGF-X7 and pCP-HGF-X8. 10. A cell containing the

vector of ctairaatecty. thgccadcof Rladatd@owaereiache nghdeaseastcall@pan E. cofigell. 12. The cell
of claim 11, wherein the cell is an E. coli ToplOF'pCK-HGFX7 (Deposit No. KCCM-10361) or E. coli -

ToplOF pCRgtAGENTcHaeRasicNagkde Gt 1936231e8!la dach Rharmaceutical compggifion comprising

the hybrid HGF construct of claim 1 and a carrier. 14. A use of a hybrid HGF construct of claim 1 for

the manufaetaceaof @ antgchcasaeiohes Riey QLG QICH QAU ISeheicqk liver disgase. 15. The use
of claim 14, wherein the hybrid HGF construct is in a vector. 16. The use of claim 15, wherein the
vector is setgedegglion thetgrospeANGiBHN Ot ofcabfac HEfridgCHd S 5aet3: PCK-{gépF- X6,
pCK-HGF-X7, pCK-HGF-X8, pCP- HGF-X2, pCP-HGF-X3, pCP-HGF-X6, pCP-HGF-X7 and
PCP-HGF8gaba fthecess: afaalajgact4acyherpinathechyiriddds bccansiiyptds formulgigs in a
pharmaceutical composition suitable for direct injection. 18. A method of simultaneously producing two

heterotypemafceiGH aododHEde protgicvanapsisingdbet staptef sulivsiagdhe cell ofigqpy one of claims
10to 12 in a suitable medium and collecting the HGF and dHGF proteins. 13 January 2006 WO

03/078568&caaactgtg atatgtcaca tggacaagat tgttatcgtg ggaatggcaa aaattatatg 1200
ggcaacttat cccaaacaag atctggacta acatgttcaa tgtgggacaa gaacatggaa 1260
gacttacatc gtcatatctt ctgggaacca gatgcaayta agctgaatga gaattactge 1320
cgaaatccag atgatgatge tcatggaccc tggtgctaca cgggaaatce actcattcot 1380
tggoattatt gecctatttc tcgttgtgaa gotgatacca cacctacaat agtcaattta 1440
gaccatcccg taatatcttg tgccaaaacg'aaacaattgc gagttotaaa tggoattcca 1500
acacgaacaa acataggatg gatggttagt ttgagataca gaaataaaca tatctgegga 1560
goatcattga taaaggagag ttgggttctt actgcacgac agtgtttcee ttctcgagac 1620
ttgaaagatt atgaagettg gettggaatt catgatgtcc.acggaagagg agatgagaaa 1680
tgcaaacagg ttctcaatgt ttcccagetg gtatatggec ctgaaggatc agatctggtt 1740
ttaatgaage ttgccaggec tgctgtcctg gatgattttg ttagtacgat tgatttacct 1800
aattatggat gcacaattcc tgaaaagacc agttgcagtg tttatggctg gggetacact 1860
ggattgatca actatgatgg cctattacga gtggcacatc tctatataat gggaaatgag 1920
aaatgeagee agcatcatcg agggaaggtg actctgaatg agtctgaaat atgtgetagg 1980
gctgaaaaga ttgpatcagg accatgtgag goggattatg gtggeccact tgtttgtgag 2040
Caacataaaa tgagaatggt tcttggtgtc attgttcctg gtcgtggatg tgoccattcca 2100
aatcgtectg gtatttttgt cocgagtageca tattatgcaa aatggataca caaaattatt 2160



PCTIKR03/00548 SEQUENCE LISTING <110> VIROMED LIMITED <120> HYBRID HEPATOCYTE
GROWTH FACTOR GENE WHICH HAS A HIGH EXPRESSION EFFICIENCY AN EWSRE

TWO HETEROTYPES OF HEPATOCYTE GROWTH FACTOR <130> PCA30320/VML <160> 21
<170> Kopatenstordsesl <210> 1 <211> 2187 <212> DNA <213> Hepdtopdefaieyisizgactor <400> 1
atgtgggtga ccaaactcct gccagccctg ctgctgcagc atgtcctect geatctcctc 60 ctgcetccecca tcgecatcce
ctatgcagag ggacaaagga aaagaaaaaa tacaattcat 120 gaattcaaaa aatcagcaaa gactacccta atcaaaatag
atccagcact gaagataaaa 180 accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt
240 ccatt¢peitacaaageithdoiiiigatagrocaagaa aacaatgcect ctgcttccee 300 ttcaatages tgtcaagtgg
agtgaaaaaa gaatttggcc atgaatttga cctctatgaa 360 aacaaagact acattagaaa ctgcatcatt ggtaaaggac
gcagctacaa gggaacagta 420 tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480
agctttttgc eptggagcta tcgggataaa gacctacagg aaaactactg tcgaaatcct 540 cgaggggaag aagggggacce
ctggtgtttc agpggcaateisagaggtacg ctacgaagtc 600 tgtgacattc ctcagtgtic agaagttgaa tgcatgacct
gcaatgggga gagttatgga 660 ggtctcatgg atcatacaga atcaggcaag atttgtcagc gctgggatca tcagacacca 720
caccggcaca aattctigec. i9aaana il acogataagg prittgatga taattattgce 780 1 13 January 2006 WO
03/078568 PCT/KR03/00548 cgcaatcccg atggccagcc gaggccatgg tgctatactc ttgaccctca cacccgcetgg
840 gagtagigig caattaaaac atgcgctgac aatactatga atgacactga tgttcctttg 900

atgtgogtoa ccaaactcct gecagecctg ctgetgeage atgtectect geatctecte 60
ctgctcceca tegecatece ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180
accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240
ccattcactt gcaaggcttt tgttttigat asagcaagaa aacaatgcct ctgottccce 300
ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggec atgaatttga cctctatgaa 360
aacaaagact acattagaaa ctgcatcatt ggtaaaggac gcagctacaa gggaacagta 420
tctatdacta agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac 480
aggtaagaab agtatgaaga aaagagatga agectctgte ttttttacat gttaacagtc 540
tcatattagt ccttcagaat aattctacaa tcctaaaata acttagccaa cttgctgaat 600
tgtattacgg caaggtttat atgaattcat gactgatatt tagcaaatga ttaattaata 660
tgttaataaa atgtagccaa aacaatatct taccitaatg cctcaatttg tagatctcgg 720
tatttgtgaa ataataacgt aaacttcgtt taaaaggatt cttcttcctg tctttgagaa 780
agtacggcac tgtgcagggg gagaggttga ttgtgaaaaa tcagaggtag atgagaatct 840
tactgaggoc tgaggattct ttaaccttgg tggatctcaa cattggtige acattaaaat 900
cacctgetgc aageccttga cgaatcttac ttagaagatg acaacacaga acaattaaat 960
cagaatcict ggggagaata gggcaccagt attttttgag ctcccaccat gattccaaag 1020
tgcagccaaa tttgagaacc actgctaaaa getcaagcett cagattgacc agettttecca 1080
tctcacctat cgcctaaaga ccaaatigga taaatgtgtt cattacgaca gatgggtact 1140
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gaaacaactg aatgcatcca aggtcaagga gaaggctaca ggggcactgt caataccatt 960 tggaatg
gcgttgggat tctcagtate ctcacgagea tgacatgact 1020 cctgaaaatt tcaagtgcaa ggacc? cgd §aaAaAt
gccgaaatcc agatgggtct 1080 gaatcaccct ggtgttttac cact atcca aacatccgag ttggctactg ctcccaaatt 1140
ccaaactgtgvenigiiases tggacaagat tgttatcgtg ggaatggcaa aaattatatg 1200 ggeaaesialspacaaacaag
atctggacta acatgttcaa tgtgggacaa gaacatggaa 1260 gacttacatc gtcatatctt ctgggaacca gatgcaagta
agctgaatga gaattactgc 1320 cgaaatccag atgatgatgc tcatggaccc tggtgctaca cccgaaatcc actcattcct 1380
tgggattatt gccctatttc tcgttgtgaa ggtgatacca cacctacaat agtcaattta 1440 gaccatcccg taatatcttg
tgccaaaacg aaacaattgc gagttgtaaa tgggattcca 1500 acacgaacaa acataggatg gatggttagt ttgagataca

gaaataaaca tasetgegundtaagoalcation Rgaaeatag HogaEEdt AGOsAGYREATgtticeptctcgagac 1620
ttgaaagatt atgaagcttg gcttggaatt catgatgtcc acggaagatg agatgagaaa 1680 tgcaaacagg ttctcaatgt

ticccagetgqtataigaacacigagagate RgeieigictidAR: faalgraagigceaggesdigctatccty gatgatittg
ttagtacgat tgatttacct 1800 aattatggat gcacaattcc tgaaaagacc agttgcagtg tttatggctg gggctacact 1860
ggattgatcaeadatybiy g asinitacy aglggcasaiateRiniantaadanrigadk 32 @aatgcagemagceatcatcy
agggaaggtg actctgaatg agtctgaaat atgtgctggg 1980 gctgaaaaga ttggatcagg accatgtgag ggggattatg
gtggcccactdgiigtyag Reddracancataage igagastogiocttygiode ritoitaaitgiegtogatg figgattcca 2100
aatcgtcctg gtatttttgt ccgagtagca tattatgcaa aatgcataca caaaattatt 2160 -2 13 January 2006 WO

03/078568 RCRMERO 31QQHD itarest el - A0QRICHSE ACRIAAR8dacHAztg <211344312 <212> DNA
<213> hepatocyte growth factor hybrid <400> 2 atgtgggtga ccaaactcct gccagccctg ctgctgcage

atgtcctcct gratiesia alhctgsjcacan (CoRRAICRcARULAIRANIHASERBIQARAJaagagaggcaattcat 120

aa ttccatgtca
gcq 06

gaatataagc ccagtcacca tcactctata acctgegett ttaacaactt cagggcatga 1560
cacattigoc cggtcagtag aacccatgct gtgatttgtt tttgcagtgg togtgatgac 1620
tgcettgttg aatccacttt ttattctatt cocattttogg gacacaattc tgcaagatga 1680
ttcttcatta ggaaacagag atgagttatt gaccaacaca gaaagaaaaa gagtttgttg 1740
ctccacactg ggattaaacc tatgatcttg gcciaattaa cactagctag taagtgtcca 1800
agctgatcat ctctacaaca tttcaataac agaaszacaac aattttcaaa attagttact 1860
tacaattatg tagaaatgec tctaaaacac agtattttcc ttatattaca aaaacaazaa 1920
ttataattgg ttttgtcctc ttttgagagt ttgeatggtg ttactoccto catagtgaag 1980
aaaacatttt atttaagtag atggatctaa gtttttcétg aacaaaggaa tgacatttga 2040
aatcaatcct accctagtce aggagagtgc attagattaa cctagtagag gtcttattte 2100
accctgagtt ttctatgatc gtoattctet gctggaggag taattgtgaa atagatctet 2160
ctgggaactg gettectagt ccaatcagct cttttaccaa tgaacacttc cttgtgatat 2220
agatgtttat ggccgagagg atccagtata ttaataaaat coctttttgt attcaatgag 2230
ggaaacacat aattttcatc aattagcagc ttatiggaat atctgcatga tggtttaaca 2340
cttttaagtg ttgactaaag attaatttta cagaaaatag amaaagaaat atgtttctgt 2400
ctggaggaat gatttattgt tgacccctaa attgaaatat tttactagtg gettaatgga 2460
aagatgatga aagatgatga aattaatgta gaagcttaac tagaaaatca ggtgacctga
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gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180 acc?gaaaa t aatactgc
agaccaatgt gctaatagat gtactaggaa taaaggactt 240 ccattcactt gcaaggcttt tgtttttgat agﬁ‘é’ég’ﬁ_%i% 2006
aacaatgcct ctggttcccc 300 ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatttga cctctatgaa 360
aacaaagacwarsEnga@a ctgcatcatt ggtaaaggac gcagctacaa gggaacagta 42&mm§4ggagtggcat
caaatgtcag ccctggagtt ccatgatacc acacgaacac 480 agtaaagaac agtatgaaga aaagagatga agcctctgtc
ttttttacat gttaacagtc 540 tcatattagt ccttcagaat aattctacaa tcctaaaata acttagccaa cttgctgaat 600
tgtattacgg caaggtttat atgaattcat gactgatatt tagcaaatga ttaattaata 660 tgttaataaa atgtagccaa aacaatatct
taccttaatg cctcaatttg tagatctcgg 720 tatttgtgaa ataataacgt aaacttcgtt taaaaggatt cttcttcctg tctttgagaa

780 agtacggcesigtoeaaaest agrasieacH HeRaRaa (CRNRGHIA% YIRERGISE 840 tagigagggc tgagggttct
ttaaccttgg tggatctcaa cattggttgc acattaaaat 900 cacctgctgc aagcccttga cgaatcttac ftagaagatg ‘

acaacacagagacenifanof)geadasieich 8039 80R31R 09953560 a&m%ga%gtcccaué?&pattccaaag 1020

tgcagccaaa tttgagaacc actgctaaaa gctcaagctt cagattgacc agcttttcca 1080 tctcacctat cgcctaaaga

ccaaatiggadpagigigtigaitaegaca gaestact (14¢f gl JanRvary 2006 MQ,03/078543
PCT/KR03/00548 atttaaagat gagtaaacac aatatactta ggctcgtcag actgagatat ttaatcatca 1200

ctgaggaaazatataghieitiaataciga eliaadintasisannosddnlticneas 1661, praatittabeggaaaccaa
attagtttaa aacagctctc cccttattag taatgcattg 1320 gagggtttac tttaccatgt accttgctga geactgtacc ttgttaatct

catttacttg lsmaataaag&gaa@t@@@Qg@gﬁggcgt@g&t{t@g&éggt{@tqﬁttg%pt@p&ttg@éﬁaaactg 2384260 aagcataaaa
acacttagta agttttcagt gtcatgcaca actaggaagt gacatggcca 1500 gaatataago ccagtcacca tcactctata

acctgcgcticticetaaarit ©Cagyaraty aahbatice ACAIYHR 60 HGATR%.aRaGRIGeL Ytoatttttbidgcagtgg
tggtgatgac 1620 tgccttgttg aatccacttt ttattctatt ccattttggg gacacaattc tgcaagatga 1680 ttcttcatta

ggaaacagagetcagiiait gROCaACacsyanAae ARaRAAETHATIGILAAD FiRrasaLI0 JJatiggace tatgatctig
gcctaattaa cactagctag taagtgtcca 1800 agctgatcat ctctacaaca tttcaataac agaaaacaac aattttcaaa

attagttact 48a0agtta atttaggtaa aagataaaat acaccacaga atgaagaaaa gagatgaccc 3000
agactgctct ttaaccttca tgtcctagag aggtttttga tatgaattge attcagaatt 3060
gtggaaagga geccatottt tctcttcatt ttgattttat taactccaat ggoggaattt 3120
tattcgtgtt ttggccatat ctacttttga tttctacatt attotctctt cotttctace 3180
tgtatttgtc ctaataaatt gttgacttat taattcacta cttcctcaca gottttittt 3240
ggctttacaa atccactgga aaggtatatg ggtgtatcac tttgtotatt tcggtgtgea 3300
tgtgtagagy ggacaaaaat cctctctcaa actataaata ttgagtattt gtgtattgaa 3360
catttgctat aactactagg tttcttaaat aatcttaata tatasaatga tatagaaaaa 3420 -
ggoaaattat agttcgtatt attcatctaa gtgaagagat taaaacccag ggagtaaata 3480

~ aattgtctaa ggactaaggt tgtatactat ttaggtgata gatatgggac aaccgtatgg 3540
gttttatgat taacaaataa acttctcacc actctaccat atcaactttt ccataaaaga 3600
gagctatagt attctttget taaataaatt tgattagtgc atgacttctt gaaaacatat 3660
aaagcaaaag tcacatttga ttctatcaga aaagtgagta agccatggec caaacaaaag 3720
atgcattaaa atattctgga atgatggage taasaagtaag aaaaatgact ttttaaaaaa 3780
gtttactgtt aggaattgtg aaattatgct gaattttagt tgeattataa tttttgtcag 3840

fcatacggtc tgacaacctg tcttatttct atttccccat atgaggaatg ctagttaagt 3900
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tacaattatg tagaaatgcc tctaaaacac agtattttcc ttatattaca aaaacaaaaa 1920 ttataattggattttgtcctc ttttzgagagt
ttgcatggtg ttactccctg catagtgaag 1980 aaaacatttt atttaagtag atggatctaa gtttttcatg'a cla%l%'@ﬁﬁ 006
tgacatttga 2040 aatcaatcct accctagtcc aggagaatgc attagattaa cctagtagag gtcttatttc 2100 accctgagtt
ttctatgatc gwatRITBgmBiggaggag taattgtgaa atagatctct 2160 ctgggaactyg gcieqiagiShaaicagct ctittaccaa
tgaacacttc cttgtgatat 2220 agatgtttat ggccgagagg atccagtata ttaataaaat ccctttttgt attcaatgag 2280
ggaaacacat aattttcatc aattagcagc ttattggaat atctgcatga tgatttaaca 2340 cttttaagtg ttgactaaag attaatttta
cagaaaatag aaaaagaaat atgtttctgt 2400 ctggaggaat gatttattgt tgacccctaa attgaaatat tttactagtg
gcttaatgga 2460 aagatgatga aagatgatga aattaatgta gaagcttaac tagaaaagca ggtgacctga 2520 -4 13
January 2Q0&¥WA 133407R268 E@fl{%g&@gépQ@ﬁg&gg&cﬁ&t@%t{gﬁggg&%cc caggaticat taatgaatca

gatgatggaa 2580 tagatcaagt ttcctaggaa cacagtgaat attaaaagaa aacaaaggga gcctagcacc 2640
tagaagacct @gttiatatt leasagiate dfoaatdla assearithaantatiics: 27Q9: tegsttatct ctgiigaacc ctigccaaca

gcaaggacag aaaacaaaaa atagtgtata 2760 tatgaataaa tgcttattac agaatcttct gactggcaca tgctttgtgt

gtaatgggtta32t teteatasepadiiotigast dagcacasaitea 1 gRasga P salgesiag, gcticatggg,2880 ttggtcaaat
atggggtgct aaagaaaagc aggggaaata cattgggaca ctaacaaaaa 2940 aaaacagtta atttaggtaa aagataaaat

acaccacaga Qisandasa @Raf0aceaily aLaetostet {ARClieR Wicsanay agatittigajtatgaattge
attcagaatt 3060 gtggaaagga gcccatcttt tctcttcatt ttgattttat taactccaat gggaaaattt 3120 aattcgtgtt

ttggccatat siactaetitctacaitaligietct eteiagsa180 ci9ialpitg Jantpariotttactigbigattcacta
cttcctcaca gctttttttt 3240 ggctttacaa atccactgga aaggtatatg ggtgtatcac tttgtgtatt tcggtgtgca 3300

tgtgtagagaguacaaaasiccticivicaadastataaaia tangtatth olaigiiaaa 3360 catttoctat gagtactagg tttcttaaat
aatcttaata tataaaatga tatagaaaaa 3420 gggaaattat agttcgtatt attcatctaa gtgaagagat taaaacccag

ggagtaaatgla4f t aptigictaagog agiaaaghiomasiaiiiaaaaatanatalgesaas aaccotatgg3s40

attttcaaag aaatgtttac tggtattacc tgtagatgta tattctttat tatgatcttt 4380
tgtgtaaagt ctggcagaca aatgcaatat ctaattgttg agtccaatat cacaagcagt 4440
acaaaagtat aaaaaagact tggccttttc taatgtgtta aaatacttta tgctggtaat 4500
aacactaaga gtagggcact agaaatttta agtgaagata atgtgttgca gttactgcac 4560
tcaatggctt actattataa accaaaactg ggatcactaa getccagtca gtcaaaatga 4620
tcaaaattat tgaagagaat aagcaattct gttbtttatt aggacacagt agatacagac 4680
tacaaagtgg agtgtgctta ataagaggta geatttgtta agtgicaatt actctattat 4740
cccttggage ttctcamsat aaccatataa ggtgtaagat gttaaaggtt atggttacac 4800
tcagtgcaca gtaagctaat aggctgagag aagctaaatt acttactgog gtctcacagt 4860
aagaaagtga gctgaagttt cageccagat ttaactggat tctggactct ttattcatgt 4920
tacttcatga atctgtttct caattgtgca gaaaaaaggg ggctatttat aagaaaagca 4980
ataaacaaaC aagtaatgat ctcaaataag taatgcaaga aatagtgaga tttcaaaatc 5040
agtggcageg atttctcagt tctotcctaa gtgocctige tcaatcacct getatctttt 5100
agtgoagett tgaaattatg tttcagacaa cttcgattca gttctagaat gtttgactca 5160
gcaaattcac aggctcatct ttctaacttg atggtgaata tggaaatica gctaaatgga 5220
tgttaataaa atticaaacgt tttaﬁggaca gatgaaaafg acagéatttt aaggtaaaat 5280
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gttttatgat taacaaataa acttctcacc actctaccat atcaactttt ccataaaaga 3600 gagctatag%attctttctt taaataaatt
tgattagtgc atgacttctt gaaaacatat 3660 aaagcaaaag tcacatttga tictatcaga atagtgaata AgEEaEgcE 00
caaacaaaag 3720 atgcattaaa atattctgga atgatggagc taaaagtaag aaaaatgact ttttaaaaaa 3780 gtttactgtt
aggaattgtgsi@awargdisgaattttagt tgcattataa tttttgtcag 3840 tcatacggtc tgacgﬁcfgl%%%?g tsct atttccccat
atgaggaatg ctagttaagt 3900 -5 13 January 2006 WO 03/078568 PCT/KR03/0 atggatatta
actattacta cttagattca ttgaagttgc ataatatgga taatacttca 3960 ctggttccct gaaaatgttt agttagtaat aagtctctta
cactatttgt tttgtccaat 4020 aatttatatt ttctgaagac ttaactctag aatacactca tgtcaaaatg aaagaatttc 4080
attgcaaaat attgcttggt acatgacgca tacctgtatt tgttttgtgt cacaacatga 4140 aaaatgatgg tttattagaa gtttcattgg
gtaggaaace satigeniy gieiaciadeio AQatsiaRR ACGIgRAG icaclgiag dfitagtace glfiagaact

caaggtctca 4260 gtaaaagtag aaataaagcc tgttaacaaa acacaagctg aatattaaaa atgtaactgg 4320

aftitcaaag RAadgitiec dgeigiiaes iagAigh tadlqtiah fatgalelt 438] igidtagaot ctggeagaca aatgcaatat

ctaattgttg agtccaatat cacaagcagt 4440 acaaaagtat aaaaaagact tggccttttc taatgtgtta aaatacttta

tgctggtaat%@&gamact@a@a@%ﬁm%@b@%ﬁéﬁéﬁéc@%a@@%&a{%%&%aagﬂactg05%04560 tcaatggctt
aa

_ actattataa accaaaactg ggatcactaa gctccagtca gtcaaaatga 4620 tcaaaattat tgaagagaat aagcaattct

gttctttatt agtyadegagt @gam@g@aggﬁa&ﬁggacgﬂagggaggggggggg@a@t@qg@&g%@camgt% tgtcaatt
actctattat 4740 cccttggagc ttctcaaaat aaccatataa ggtgtaagat gttaaaggtt atggttacac 4800 tcagtgcaca
gtaagctaat@Eygtiter agt dagctaaadt ma@gg@m@@@p@ggﬁg%taamagjgp gctgaggdtf cagcccagat
ttaactggat tctgggctct ttattcatgt 4920 tacttcatga atctgtttct caattgtgca gaaaaaaggg ggctatttat

aaaaaaageerdRB(r tatatgraeac angadlagtsRRRAa Y a9 Aaladigaga tticggaatc 5040

agtggcagcg atttctcagt tctgtcctaa gtggcecttgce tcaatcacct getatctttt 5100 agtggagctt tgaaattatg tttcagacaa
cticgaticagticiagaat giitgastee 2161t geragiicas-ags cralsdciFiagaiiy algqtoaata [gggaattca

gctaaatgga 5220 tgttaataaa attcaaacgt tttaagaaca gatgaaaatg acagaatttt aaggtaaaat 5280

attgcegcaa tcccgatgge cageegagge catggtgcta tactcttgac cctcacacce 5760
gctgggagta ctgtgcaatf aaaacatgcg ctgacaatac tatgaatgac actgatgttc 5820
Ctitggaaac aactgaatgc atccaaggtc aaggagaagg ctacagggge actgtcaata 5880
ccatttggaa tggaattcca tgtcagcgtt gggattctca gtatcctcac gagcatgaca 5840
tgactcctga aaatttcaag tgcaaggace tacgagaaaa ttactgccga aatccagatg -6000
ggtctgaatc accctgotgt tttaccactg atccaaacat cegagttgae tactgetcoce 6060
aaattccaaa ctgtgatatg tcacatggac aagattgtta tcgtgggaat ggcaaaaatt 6120
atatgggcaa cttatcccaa acaagatctg géctaacatg'ttcaatgtgg gacaagaaca 6180
tggaagactt acatcgtcat atcttctogg aaccagatge aagtaagetg aatgagaatt 6240
actgccgaaa tccagatgat gatgetcatg gaceoctogty ctacacggga aatccactca 6300
ticcttogoa ttattgocct atttctogtt gtgaaggtga taccacacct acaatagtca 6360
atttagacca tcccgtaata tcttgtgcca aaacgaaaca attgegagtt gtaaatggga - 6420
ttccaacacg aacaaacata ggatggatgg ttagtttgag atacagaaat aaacatatct 6480
gcggaggatc attgataaag gagagttagg ttcttactgc acgacagtgt tteccttote 6540
gagactigaa agattatgaa gottggettg gaattcatga tgtccacgga agaggagatg 6600
agaaatgcaa acaggttctc aatgtttccc agctggtata tggecctgaa ggatcagate 6660
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-6 13 January 2006 WO 03/078568 PCTIKR03/00548 atatgaagga atataagata aag{gatt_ttt ctaccttcaﬁﬁ)
caaaaacata cccactaatt 5340 agtaaaatta ataggcaaaa aaaagttgca tgctcttata ctgta1a ggtal’éﬂ‘?a‘fﬁtazg
aaactagctt tttgccttcg atctatcggg gtaaagacct acaggaaaac tactgtcgaa 5460 atcctcgagg ggaagaaggg
ggaccctggtwatesemasg caatccagag gtacgctacg 5520 aagactgtta cattcctcag[,@fpf&g%gsggaatgcat
gacctgcaat ggggagagtt 5580 atcgaggtct catggatcat acagaatcag gcaagatctg tcagcgctgg gatcatcaga
5640 caccacaccg gcacaaattc tggcctgaaa gatatcccga caagggcttt gatgataatt 5700 attgccgcaa
tcccgatggce cagccgaggc catggtgcta tactcttgac cctcacacce 5760 gctgggagta ctgtgcaatt aaaacatgcg
ctgacaatac tatgaatgac actgatgttc 5820 ctttggaaac aactgaatgc atccaaggtc aaggagaagg ctacaggggc

actgtcaatatg@aQ t seagtagea (e a@g%g%cggﬁg&g&gﬂm%%?t%é%pg gag catg acbaféqcmo tgactcctga
g9

aaatttcaag tgcaaggacc tacgagaaaa ttactgccga aatccagatg 6 ctgaatc accctggfgt tttaccactg

atccaaacatma@mgsgb%@&ﬁkﬁcﬁﬁgmaéﬁ%maﬁﬁtggﬁ?ﬁaﬁgﬂg%%?‘agattgté?a gtgggaat

ggcaaaaatt 6120 atatgggcaa cttatcccaa acaagatctg gactaacatg tiCaatgigg gacaagaaca 6180

tggaagacthasipaicabateHslong PREeagata gaeg%tgggqga@@fggaqag{g %6t8a actgccgaaa tccagatgat
gatgctcatg gaccctggtg ctacacggga aatccactca 6300 ttccttggga ttattgccc a?ttctcgtt gtgaaggtga

taccacacch ega@a@aggcgaggﬁgcgtt@@é‘é‘g@ég%@@gptbggqag&tg@ag%gggggggattgcga&tbgtaaatggga 6420

ttccaacacg aacaaacata ggatggatgg ttagtttgag atacagaaat aaacatatct gcggaggatc attgataaag

gagagttgggttisitactacReganagiotiiegatialc §hild.gRaaigasn ARalagag qeitagctiggaaticatga
tgtccacgga agaggagatg 6600 agaaatgcaa acaggttctc aatgtttccc agctggtata tggccctgaa ggatcagatc

6660 -7 13 thagedina 2QR8aV4ea80 JQEBRASPS SIKR AR/ AL AR teattiaalggagcttyce aggectgcty
tcctggatga ttttgttagt acgattgatt 6720

ttccaaatcg tectggtatt tttgteccgag tageatatta tgcaaaatgg atacacaaaa 7080
ttattttaac atataaggta ccacagtcat ag 7112
<210> 3

<211> 34

<212> DNA

<213 Artificial Sequence

<220>
<P23> gHGF3 primer

<400> 3
gtaaaggacg cgtctacaag ggaacagtat ctat 34
<210> 4
<21> 27
— <212> - DNA

<213> Artificial Sequence

<p20>
<223> gHGF4 primer

<400> 4
actggatcct cteggecata aacatct 27
<210> 5

21> 34



tacctaatta tggatgcaca attcctgaaa agaccagttg cagtgtttat ggctggggct 6780 acactg att atcaactat
gatggcctat tacgagtggc acatctctat ataatgggaa 6840 atgagaaatg cagccagcat catc 2GFadtee
gaatgagtct gaaatatgtg 6900 ctggggctga aaagattgga tcaggaccat gtgaggggga ttatggtggc ccacttgttt 6960
gtgagcaacavaadatgsga atggttcttg gtgtcattgt tcctggtcgt ggatgtgeca 7020 teeqaake9 jecigatatt
tttgtccgag tagcttatta tgcaaaatgg atacacaaaa 7080 ttattttaac atataaggta ccacagtcat ag /112 <210> 3
<211> 34 <212> DNA <213> Artificial Sequence <220> <223> ghGF3 primer <400> 3 gtaaaggacg
cgtctacaag ggaacagtat ctat <210> 4 <211> 27 - <212> DNA <213> Atrtificial Sequence <220> <223>
gHGF4 prigper-<40Q@Rra4 actggatcct ctcggccata aacatct <210> 5 <211> 34 34 27 -8 13 January 2006

WO 03/078538 <21gx PN r2tqrddificial Sequence

<220
<223> gHGF10 primer

<400> 5

gaagcettage accatgtggg tgaccaaact cctyg 34
<210> 6

<11> 27

212> DNA

13> Artificial Sequence

220>
<223 gHGF5 primer

<400> 6

tggccgagag gatccagtat attaata 27
210> 7

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<23 gHGF7 primer

To<400> 7

cceetegagg atttcgacag tagtttt 27
<210> 8

211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> gHGF12 primer



<220> <223> gHGF10 primer <400> 5 gaagcttagc accatgtggg tgaccaaact cctg <210> 6 <211> 27
<212> DNA <213> Artificial Sequence <220> <223> gHGF5 primer <400> 6 tggttgagRY Ya¥ecyt&
attaata <210> 7 <211> 27 <212> DNA <213> Atrtificial Sequence <220> <223> gHGF7 primer
<400> 7 coaiogarggatitcgacag tagtttt <210> 8 <211> 28 <212> DNA <2g§3§m§ﬁi&h§equence
<220> <223> gHGF12 primer PCT/KR03100548 34 27 27 -9 13 January

<400> 8

gggatccctt cctttctace tgtatttg . 28
<210> 9

<211> 25

212> DNA

<213> Artificial Sequence

220>
223> gHGF 13 primer

<400> 9

gggatcctgy gtaaacacat tigaa 25
<210> 10

211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223 gHGFG primer

<400> 10

ggoatcctta tgtttcagac aacttcga 28
<210> 11

11> 34

<212>°  DNA

T <213 Artificial Sequence

<220>
<223> gHGF1 primer

<400> 11

gaagcettgec accatgtggg tgaccaaact ceotg 34
<210> 12

<211> 34

<212>  DNA
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WO 03/078568 <400> 8 gggatccctt cctttctacc tgtatttg <210> 9 <211> 25 <212> DNA <213> Artificial
Sequence <220> <223> gHGF13 primer <400> 9 gggatcctgg gtaaacacat tigaa £31831¢r %1338
<212> DNA <213> Artificial Sequence <220> <223> gHGF6 primer <400> 10 gggatcctta tgtttcagac
aacttcga <M®usHisss®11> 34 <212> DNA <213> Avrtificial Sequence <2295T§§%§ 00%‘I‘—lg‘GFl primer
<400> 11 gaagcttgcc accatgtggg tgaccaaact cctg <210> 12 <211> 34 <212>

PCT/KRO3100548 28

21> Artificial Sequence

<220>
223> gHGF2 primer

<400> 12

gggatccaga acgegtcctt taccgatgat geag 34
<210> 13

<11> 35

L1 DNA

213> Artificial Sequence

<220>
223> gHGF8 primer

<400> 13
_ gggatccctt cicgagactt gaaagattat gaage 35
<210> 14
11> 32
<L12> ONA

213> Artificial Sequence

<220>
<223> gHGF9 primer

<400> 14
— gictagageg gecactatga ctotgotace tt 32
<210> 15
<211> 36
212> DNA

13> Artificial Sequence
<220>

<P223> CHGF5 primer

<400> 15

211 -



25 28 34 -10 13 January 2006 WO 03/078568 <213> Artificial Sequence <220>_  <223> gHGF2 @rimer

<400> 12 gggatccaga acgcgtcctt taccgatgat gcag <210> 13 <211> 35 <212> ONALBARIK 14

R

Sequence <220> <223> gHGF8 primer <400> 13 gggatccctt ctcgagactt gaaagattat gaagc <210> 14

<211> 32 WRABAMBBEA <213> Artificial Sequence <220> <223> gHGF9 prl*@ﬁkﬁﬂ%(% 4 gtctagagcg
gccgctatga ctgtggtacc tt <210> 15 <211> 36 <212> DNA <213> Artificial Sequence <220>

ggatccacge gtageagcac catgtggatg accaaa 36
<210> 16

<211> 36

<212> DNA

<213 Artificial Sequence

<220>

<223> cHGF3 primer

<400> 16

goatcctcta gattacttca getatgactg tggtac 36
<210> 17

<211> 26

212> DNA

213 Artificial Sequence

<220>

<223> GHGF5' primer

<400> 17

caaatgtcag ccetggagtt ccatga

<210>
211>
<212>
<213>

<220>
<223

<400>

18

23

ONA

Artificial Sequence

GHGF3' primer

18

ctogoattget tgigaaacag ggt

<210>
211>
<212>
213>

19

4679

DNA

Artificial Sequence

26

23
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<223> cHGFS5 primer <400> 15 32 -11 13 January 2006 WO 03/078568 ggatccg;;ﬁtﬁagca cac
catgtgggtg accaaa <210> 16 <211> 36 <212> DNA <213> Artificial Sequence €353 29R8F3
primer <400> 16 ogatcctcta gattacttca gctatgactg tggtac <210> 17 <211> 26 <212> DNA <213>
Artificial Sewwersagssa?0> <223> GHGF5' primer <400> 17 caaatgtcag CCRi99RANRGafga <210> 18
<211> 23 <212> DNA <213> Artificial Sequence <220> <223> GHGF3' primer <400> 18 ctggattgct

tgtgaaacag ggt <210> 19

<220>

<223>  HGF-X6 gene

<400> 19

atgtgogtoa ccaaactcct gecagecctg ctgctgeage atgtectoct goatcteste 60
ctgctcccea tegeocatece ctatgcagag ggacaaagpa aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcazaatag atccagcact gaagataaaa 180
accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240
ccattcactt gcaaggettt tgtttttgat aaagcaagaa aacaatgeet ctggttccoe 300
ttcaatagca tgtcaagtgg agtgaaaasa gaatttggec atgaattiga cotctatgaa 360
aacaaagact acattagaaa ctgcatcatc ggtaaaggac gcagctacaa gggaacagta 420
tctatcacta agagtggeat caaatgtcag coctggagtt ccatgatace acacgaacac 480
aggtaagaac agtatgaaga aaagagatga agcctctgtc ttttttacat gttaacagte 540
tcatattagt ccttcagaat aattctacaa tcctaaaata acttagecaa cttgctgaat 600
totattacgg caaggtttat atgaattcat gactgatatt tagcaaatga ttaattaata 660
tgttaataaa atgtagccaa aacaatatct taccttaatg cctcaatttg tagatctcog 720
tatttgtgoa tcccttectt tctacctgta tttgtectaa taaattgttg acttattaat 780
tcactacttc ctcacagett ttttttggct ttacaaatéc actggaaagg tatatgggtg 840
tatcactttg tgtatttcog tgtgeatgtg tagaggggac asaaatcctc tctcaaacta 900
taaatattga gtatttgtgt attgaacatt tgctataact actaggtittc ttaaataatc 860
ttaatatata aaatgatata gaaaaaggga aattatagtt cgtattattc atctaagtga 1020
agagattaaa acccaggoag taaataaatt gtctaaggac taaggttgta tactatttag 1080
otgatagata tggagcaacc gtatggottt tatgattaac aaataaactt ctcaccacte 1140
taccatatca acttttccat aaaagagagc tatagtattc tttgcttaaa taaatttgat 1200
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<211> 4679 <212> DNA <213> Artificial Sequence PCT/KR03/00548 36 36 26 23 -12 13 January
2006 WO 03/078568 PCT/KR03/00548 <220> <223> HGF-X6 gene <400> 19 atgtgliRyi t¥ad2REct
gccagccctg ctgectgcagc atgtcctect geatctecte 60 ctgctcceca tcgecatcee ctatgcagag ggacaaagga
aaagaagaawtaamtsat 120 gaagtcaaaa aatcagcaaa gactacccta atcaaaatgg-pigradsRck 9aagataaaa
180 accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactagaaa taaaggactt 240 ccattcactt gcaaggcttt
tgtttttgat aaagcaaaaa aacaatgcct ctggttcccc 300 ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc
atgaatttga cctctatgaa 360 aacaaagact acattagaaa ctgcatcatc ggtaaaggac gcagctacaa gggaacagta 420

tctatcacta 2gagaYeatcIaaigsna GRAIEAY T LEAUAIAA REATISRGAEAELAUJaadang agtatgaaga

aaagagatga agcctctgtc ttttttacat gttaacagtc 540 tcatattagt ccttcagaat aattctacaa tcctaaaata acttagccaa

ctigctgaat 664yt tatRiareRceaaiiahancaa e M Aa o albiagcReaiga ipataata 66Q fottaataaa

atgtagccaa aacaatatct taccttaatg cctcaatttg tatatctcgg 720 tatttgtgga tcecttcctt tctaccigta tttgtcctaa

taaattgttg @gttﬁ@aadﬂgpgat@mtﬁcggaggggpp{gggtggtgg&@tatgwggqc ﬁg&g&gﬁgg tatatgggtg 840 tattattttg
tgtatttcgg tgtgcatgtg tagaggggac aaaaatcctc tctcaaacta 900 taaatattga gtatttgtgt attgaacatt tgctataact

actaggttic tpaatagia 19 Hapiatairagrianiay g3ga2a94aagRattalpgll cgigttatic atgtaagtga 1020

ccccatatga ggaatgotag ttaagtatgg atattaacta ttactactta gatgcattga 1500
agttgcataa tatggataat acttcactgg ttccctgaaa atgtttagtt agtaataagt 1560
ctcttacact atttgttttg tccaataatt tatattttct gaagacttaa ctctagaata 1620
cactcatgtc aaaatgaaag aatttcattg caaaataitg cttggtacat gacgcatace 1680
tgtatttgtt ttgtgtcaca acatgaaaaa tgatggttta ttagaagttt cattgggtag 1740
gaaacacatt tgaatggtat ttactaagat actaaaatgc ttggacttca ctctaatttt 1800
agtgccattt agaactcaag gtctcagtaa aagtagaaat aaagecigtt aacaaaacac 1860
aagctgaata ttaamaatgt aactgoattt tcaaagaaat gtttactggt attacctgta 1920
gatgtatatt ctttattatg atcttitotg taaagtctgg cagacaaatg caatatctaa 1980
tigttgagtc caatatcaca agcagtacaa aagtataaaa aagacttgge cttttctaat 2040
gtgttaaaat actttatgct ggtaataaca ctaagag;ag ggcactagaa att£taagtg 2100
aagataatgt gttgcagtta ctgcactcaa tggcttacta ttataaacca aaactgggat 2160
cactaagctc cagtcagtca aaatgatcaa aattattgaa gagaataagc aattctgttc 2220
tttattagga cacagtagat acagactaca aagtggagtg tgcttaataa gaggtagcat 2280
ttgttaagtg tcaattactc tattatccct tggagottct caaaataacc atataaggtg 2340
taagatgtta aaggttatgg ttacactcag tgdacaggta agctaatagg ctgagagaag 2400
ctaaattact tactogggtc tcacagiaag asagtgaget gaagtticag cccagattta 2460
actggattct gggctcttta ttcatgttac ttcatgaatc tgtttctcaa ttgtgcagaa 2520
aaaaggggoc tatttataag aaaagcaata aacaaacaag taatgatctc aaataagtaa 2580
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agagattaaa acccagggag taaataaatt gtcaaaggac taaggttgta tactatttag 1080 gtgatagata tggggcaacc
gtatgggttt tatgattaac aaataaactt ctcaccactc 1140 taccatatca acttttccat aaaagagade tI@gEatrtfiibaa
taaatttgat 1200 -13 13 January 2006 WO 03/078568 PCT/KR03/00548 tagtgcatga cttcttgaaa
acatataaagwedasgssec atttgatict atcagaaaag 1260 tgagtaagcc atggcccaag I, attaaaatat
tctggaatga tggagctaaa 1320 agtaagaaaa atgacttttt aaaaaagttt actgttagga attgtgaaat tatgctgaat 1380
tttagttgca ttataatttt tgtcagtcat acggtctgac aacctgtctt atttctattt 1440 ccccatatga ggaatgctag ttaagtatgg
atattaacta ttactactta gatgcattga 1500 agttgcataa tatggataat acttcactgg ttccctgaaa atgtttagtt agtaataagt

1560 ctcttag%g@ggtg&gdg&gq;ag&g&g@%ﬁc%%gg%gaﬂqa@cq&%qggt& %gt%gggactcatgté%%gaatcaaag

aatttcattg caaaatattg cttggtacat gacgcatacc tgtatttgtt tigtgtcaca acatgaaaaa tgatggttta ttagaagttt

cattgggtag gké#coanacasaiidonatgeiat factaaqat %agﬁ%qgé%ggﬁggg%g{gtaatttt 0 agtgccattt

agaactcaag gtctcagtaa aattagaaat aaagcctgtt aacaaaacac 1 aagctgaata ttaaaaatgt aactggattt

tcaaagaaat@iReigt atigestgia 1928 09@59tﬁ?f&ﬁg@&t%@ﬁ@ﬁ@tga%ﬂ?%%g9 cag?fgoaatg caatatctaa
a

1980 ttgttaagtc caatatcaca agcagtacaa aaatataaaa aagacttggc cttttcta 40 gtgttaaaat actttatgct

ggtaataacaeiengdgiashgacastadnm REHAATIEA 200 1 RA921RAI9L gtggg&a%g&?tgcactc‘ag%ggcttacta

ttataaacca aaactgggat 2160 cactaagctc cagtcagtca aaatgatcaa aattattgaa gagaataagc aattctgttc 2220

titattagga cReediGaal @eAYRGIAr3 BASKIRIIGIAIapaa LRI 9iag qﬁt[ ?lzt?fgt &tgttaag%é&aattactc
tattatccct tggagcttct caaaataacc atataaggtg 2340 taagatgtta aaggttatgg ttacactcag tgcacaggta

agctaataggetgagagnaga_4RcelasatiaridaHaav s icERMURAY A Gt 9aagtiieng cccagattta
2460 actggattct gggctcttta ttcatgttac ttcatgaatc tgtttctcaa ttgtgcagaa 2520 aaaagggggc tatttataag

aaaagcaatecapnagesaast RAtgaiel AaMAREARATRE: - 34 LR JRRUAVEARE WO 03448568

aagacctaca ggaaaactac tgtcgaaatc ctcgagogga agaaggggga coctggtgtt 3060
tcacaagcaa tccagaggia cgotacgaag tctgtgacat tcctcagtgt tcagaagttg 3120
aatgcatgac ctgcaatgog oagagttatc gagotctcat ggatcataca gaatcaggea 3180
agatttgtca gegetgggat catcagacac cacaccggea caaatfcttg cctgaaagat 3240
atcccgacaa gggetttpat gataattatt gccgcaatéc cgatggecag ccgaggecat 3300
gatgctatac tcttgacect cacacccget gggagtactg tgcaattaaa acatgegetg 3360
acaatactat gaatgacact gatgttcctt tggaaacaac tgaatgcatc caaggtcaag 3420
gagaaggcta caggggcact gtcaatacca tttggaatgg aattccatgt cagegttagg 3480
attctcagta tcctcacgag catgacatga ctcctgaaaa tttcaagtge aaggacctac 3540
gagaaaatta ctgccgaaat ccagatgggt ctgaatcacc ctogtgtttt accactgatc 3600
caaacatccg agttggctac tgctcccaaa ttccaaactg tgatatgtoa catggacaag 3660
attgttatcg tgggaatgge aaaaattaia tgggcaactt atcccaaaca agatctggac 3720
taacatgttc aatgtgggac aagaacatgg aagacttaca tcgtcatatc ttctgggaac 3780
cagatgcaag taagctgaat gagaattact gccgasatcc agatgatgat gotcatggac 3840
cctggtgcta cacgggaaat ccactcattc cttgggatta ttgcectatt tetegttgtg 3900
aaggtgatac cacacctaca atagtcaatt tagaccatcc cgtaatatct tgtgccaaaa 3960
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PCTIKR03/00548 tgcaagaaat agtgagattt caaaatcagt ggcagcgatt tctcagttct gtcctaagtqg 2640 gccttgctca
atcacctgct atcttttagt ggagctttga aattatgttt cagacaactt 2700 cgattcagtt ctagaatgtt gg%(g’(?éblb%ré’at?c %8gg
ctcatctttc taacttgatg 2760 gtgaatatgg aaattcagct aaatggatgt taataaaatt caaacgtttt aaggacagat 2820 '
gaaaatgacaygnaifstasg gtaaaatata tgaaggaata taagataaag gatttttcta 2880 SGRYG g&acataccc
actaattagt aaaattaata ggcaaaaaaa agttgcatgc 2940 tcttatactg taatgattat cattttaaaa ctagcttttt

gccttcgagc tatcggggta 3000 aagacctaca ggaaaactac tgtcgaaatc ctcgagggga agaaggggga ccctggtgtt
3060 tcacaagcaa tccagaggta cgctacgaag tctgtgacat tcctcagtgt tcagaagttg 3120 aatgcatgac

ctgcaatgggcggﬁ@gg@t%(gﬁgg{sg%ag%%aég@[@c:@a%@&gg%gcgi.%%aa%g%t?cta% gegetgggap catcagacac

cacacccgca caaattcttg cctgaaagat 3240 atcccgacaa oggctttgat gataattatt gccgeaatcc cgatggecag

ccgaggccaéﬁ?tggbaggtggéggggat&ttg%%t@@d:%&&ﬂ%ggggga%g%ggag{@aﬁ gcatgcg%%o?)%o acaatactat

gaatgacact gatgttcctt tggaaacaac tgaatgcatc caaggtcaag 3 gagaaggcta caggggcact gtcaatacca

ttggaatgy aeesaiss GRasal9ns R0 s catigLopicReamRiGRIoRcalon clgctgaaag gicaagige
cfggtgttit accactgatc

aaggacctac 3540 gaaaaaatta ctgccgaaat ccagatgggt ctgaatcacc 600

caaacatceq AQYGGREMIIERA%R HSAARar S IgBlalalch ARLagRtaRn RARg,Atatatcp, gagaatoge

aaaaattata tgggcaactt atcccaaaca agatctggac 3720 taacatgttc aatgtgggac aagaacafgg aagacttaca

tcgtcatatc tglig0ads 3¢8%asapatgssag g&&qﬂggﬁtggg%@gb%g@&%@&t&&é\gatgatg%(gctcatggac 3840

cctggtgcta cacgggaaat ccactcattc cttgggatta ttgccctatt tctegttgtg 3900 aaggtgatac cacacctaca

atagtcaalt fagacsatac catagiaky WidetraraIne ain Liolanuat a8 ML) 03/078508
PCT/KR03/00548 cgaaacaatt gcgagttgta aatgggattc caacacgaac aaacatagga tggatggtta 4020

gtttgagata eagAdgianafAtaiEsCd dingoatcA galfaRY g AagRIHGAPAQ  actgcagg.acagtgttic
ccttctcgag acttgaaaga ttatgaagct tggcttggaa 4140 ttcatgatgt ccacggaaga ggagatgaga aatgcaaaca

ggttctcaat giicesage 4609 atagialalg L6609 iaa IRIGISN 5g§agég§§g%gccaggmégctgtcc 4260

tgactctgaa tgagtctgaa atatgtgetg ggactgasaa gattggatca goaccatgtg 4500
agggggatta tggtggccca ctigtttgtg agcaacataa aatgagaatg gttcttagtg 4560
tcattgttcc tggtcgtgoga tgtgecattc caaatcgtce tggtattttt gtccgagtag 4620
catattatgc aaaatggata cacaaaatta ttttaacata taaggtacca cagtcatag 4679
<210> 20

<211> 3679

212> DNA

<213> Artificial Sequence

<220>
<223> HGF-X7 gene

<400> 20

atgtoggtga ccaaactcct gecagecctg ctgetgcage atgtecctect geatctecte 60
ctgceteecea tegecatcee ctatgcagag ggacaaagga aaagaagaaa tacaaftcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180
accaaaaaag tgaatactgc agaccaatgt gctaatapat gtactaggaa taaaggactt 240
ccattcactt gcaaggettt tgtttttgat aaagcaagaa aacaatgect ctggttccee 300

ttcaatagca tgtcaagtgg agtgaaaaaa gaattfggcc atgaatttoa cctctatgaa 360
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tguatgattt tgttagtacg attaatttac ctaattatgg atgcacaatt cctgaaaaga 4320 ccagttgcag tgtttatggc
tggggctaca ctggattgat caactatgat ggcctattac 4380 gagtggcaca tctctat-ata atggga} at adﬁé%\‘éi’g(?a%%
ccagcatcat cgagggaagg 4440 tgactctgaa tgagtctgaa atatgtgctg gggctgaaaa gattggatca ggaccatgtg
4500 aggowyetsaigsgygccca ctigtitgtg agcaacataa aatgagaatg gttcttggtg My@g@ tggtcgtgga
tgtgccattc caaatcgtcc tggtattttt gtccgagtag 4620 catattatgc aaaatggata cacaaaatta ttttaacata
taaggtacca cagtcatag 4679 <210> 20 <211> 3679 <212> DNA <213> Atrtificial Sequence <220>
<223> HGF-X7 gene <400> 20 atgtgggtga ccaaactcct gccagccctg ctgctgcagc atgtcctect gcatctectc 60
ctgctcccca tcgecatecc ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120 gaattcaaaa aatcaaaaaa

gactaccctaaaigarpaiaseaieaaaraet HargR3aR R, 243508339 gggglatgg:%gac agacc

gtactaggaa taaaggactt 240 ccattcactt gcaaggcttt tgttttigat aaagcaagaa a

ticaatagcatiga¢aaniodagiggancsmaAtg 4t YRR eR b
03/078568 PCTIKR03/00548 aacaaagact acattagaaa ctgcat

420 tctatcegieaagRglagraLeaRA R A6 95RaHIERIORIACC ALR
agtatgaaga aaagagatga agcctctgtc ttttttacat gttaacagtc 540 tcat

cafc gg

HYeaidy

caatgcct

F1RI933,300210 13 Jayary 2006 WO
aaaggac gcagctacaa gggaacagta

é80 aggtaggaac

aftagt ccttcagaat aattCtacaa tcctaaaata

a% t gctaatagat
ctgcttcccec 300

acttagccaa eitactaantce O piattagog p@@gg@@g@ggﬁggg&@gg%ﬂéé@%aatga ttaaaata 660

tgttaataaa atgtagccaa aacaatatct taccttaatg cctcaatttg tagatctcgg 72

tatttgtgga tcctgggtag gaaacacatt

tgaatggtat tiastaagit aslspaaiecat gt tisgsicanisiaaiil adiggsalitagageicaag gteleagtaa aagtagaaat

840

tgttaataaa
tatttgtgga
ttggacttca
aaagectgtt
gtttactggt
cagacéaatg
aagacttgge
ggcactagaa
ttataaacca
gagaataagc
tgcttaataa
caaaataacc
agctaatagg
gaagtttcag
tgtttctcaa
taatgatcte
tcteagttct

aattatgttt

atgtagccaa aacaatatct taccttaatg cotcaatttg

tcctgggtag gaaacacatt tgaatggtat

cictaatttt
aacaaaacac
attacctgia
caatatctaa
ctittctaat
attttaagtg
aaactggoat
aattctgttc
gaggtagcat
atataaggtg
ctgagagaag
cccagattta
ttgtgcagaa
aaataagtaa
gtcctaagtg

cagacaactt

agtgccattt
aagctgaata
gatgtatatt
ttgttgagtc
gtgttaaaat
aagataatgt
cactaagctc
tttattagga
ttattaagtg
taagatgtta
ctaaattact
actggattet
daaagggaggc
tgcaagaaat
gecttgetcea

coattcagit

agaactcaag
ttaaaaatot
ctitattatg
caatatcaca
actttatget
gttgcagtta
cagtcagtca
cacagtagat
tcaattacte
aaggttatgg
tactggggtc
gggctetita
tatttataag
agtgagattt
atcacctget
ctagaatgtt
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ttactaagat
gtctcagtaa
aactggattt
atctttigtg
agcagiacaa
thaataaca
ctgcactcaa
aaatgatcaa
acagactaca
tattatcect
ttacactcag
tcacagtaag
ttcatgttac
aaaagcaata
caaaatcagt
atcttttagt

tgactcagea

tagatetcag
actaaaatce
aagtagaaat
tcaaagaaat
taaagtctyg
aagtataaaa
ctaagagtag
tggcttacta
aattattgaa
aagtggagtg
tggagcttet
tgcacaggta
aaagtgagcet
ttcatgaatc
aacaaacaag
gacagcgatt
goagctttga

aattcacagg

720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680

1740



aaagcctgtt accaaaatcc aagttgaata ttaaaaatgt aactggattt tcaaagaaat 900 gtttactggt attacctgta ga’Bg(}atatt
ctitattatg atcttttgtg taaagtctgg 960 cagacaaatg caatatctaa ttgttgagtc caatatcaca agcagiarasy 2006
aagtataaaa 1020 aagacttggc cttttctaat gtgttaaaat actttatgct ggtaataaca ctaagagtag 1080 gccactagaa
attttaagtg awgedd/argsagttgcagtta ctgcactcaa tggcttacta 1140 ttataaacca aaagigggaieasigagctc
cagtcagtca aaatgatcaa aattattgaa 1200 gagaataagc aattctgttc tttattagga cacagtagat acagactaca
aagtggagtg 1260 tgcttaataa gaggtagcat ttgttaagtg tcaattactc tattatccct tggagcttct 1320 caaaataacc
atataaggtg taagatgtta aaggttatgg ttacactcag tgcacaggta 1380 agctaatagg ctaagagaag ctaaattact
tactggggtc tcacagtaag aaagtgagct 1440 gaagtttcag cccagattta actggattct gggctcttta ttcatgttac

ttcatgaatc 15Q0. fititctaaa tt{gggG%Qaqug%gg&gg&&@}ttﬁg?%%%qa%qgﬁaq@caaaca%%ol560 taatgatctc

aaataagtaa tgcaagaaat agtgagattt caaaatcagt ggcagcgatt tctcagttct gtcctaagtg gecttgetca

atcacctgct @atgégégggtgggg%%@%%l%%%%%%t%gﬁ@%gs 1 &qg{tgqggagb%g@tgtt tgagleagca aattcacagg

1740 -17 13 January 2 CT/KR 548 ctcaltcttfC taacttgatg gtgaatatgg
aaattcagclaggiesaiplyiaRianaalltii Larasalil R809RcaNAL JaagalancA Jaatiiaggglacaatala

tgaaggaata 1860 taagataaag gatttticta ccttcagcaa aaacataccc actaattagt aaaattaata 1920

ggcaaaaaqgaghinealds itaide!d dpalarlat catiiarae aac .l BB EFicoage takggagata

aagacttaca ggaaaactac tgtcgaaatc ctcgagggga 2040 agaaggggga ccctggtgtt tcacaagcaa tccagaggta

cactacuaagielaRtal 2R, er eanisl aTaaRle PRI RIARR R OERYgAROA0 el gadaicical 2160

ggatcataca gaatcaggca agatttgtca gcgctgggat catcagacac cacaccc 0 caaattcttg cctgaaagat

atcccgacaa AagHRb SARALRI HRASRRIE AABR9AINGRARkECAAgIGsaL D0t Ctasg tettgaccet

cacacccgct gggagtactg 2340 tgcaattaaa acatgcgctg acaatactat gaatgacact gatgttcctt tgaaaacaac 2400

'gaatgcatc aagEAAGIRHRRE SR GAN9R0C AR LIRS 1BSER (1109731991 2487 aattcongl cagegtiggg

attctcagta tcctcacgag catgacatga ctcctgaaaa 2520

ggatcataca gaatcaggca agatttgtca gegetggoat catcagacac cacaccggea 2220
caaattcttg cctgaaagat atcccgacaa gooctttgat gataattatt gccgcaatce 2280
cgatggccag ccgaggecat ggtgetatac tcttgaccct cacacccget gggagtactg 2340
tgcaattaaa acatgcgetg acaatactat gaatgacact gatgttcctt tggaaacaac 2400
tgaatgcatc caaggtcaag gagaaggcta caggggcact gtcaatacca tttggaatgg 2460
aattccatgt cagcgttggg attctcagta tcctcacgag catgacatga ctccigaaaa 2520
tttcaagtgc aaggacctac gagaaaatta ctgccgaaat ccagatgggt ctgaatcacc 2580
ctggtgtttt accactgatc caaacatccg agttggcetac tgctcccaaa ttccaaactg 2640
tgatatgtca catggacaag attgttatcg tgggaatoge aaaaattata tgggcaactt 2700
atcccaaaca agatctggac taacatgtic aatgtgggac aagaacatgg aagacttaca 2760
tcgtcatatc ttctgggaac cagatgcaag taagetgaat gagaattact gecgaaatec 2820
agatgatgat gctcatggac cctggigeta cacgggaaat ccactcattc cttgggatia 2880
ttgccetatt tctegttgig aaggtpatac cacacctaca atagtcaatt tagaccatee 2940
cotaatatct tgtgccasaa cgaaacaatt gogagttgta aatgggattc caacacgaac 3000
aaabatagga tggatggtta gttigagata cagaaataaa catatctgeg gaggatcatt 3060
gataaaggag agttgogtic ttactgcacg acagtgtttc ccttctcgag acttgaaaga 3120
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tttcaagtgc aaggacctac gaaaaaatta ctgccgaaat ccagatgggt ctgaatcacc 2580 ctgglt tttt accactgatc
caaacatccg agttgcctac tgctcccaaa ttccaaactg 2640 tgatatgtca catggacaag attgtta c@f géé) 06
aaaaattata tgggcaactt 2700 atcccaaaca agatctggac taacatgttc aatgtgggac aagaacatgg aagacttaca
2760 tcgtcaatestcsgéryaac cagatgcaag taagctgaat gataattatt gccgaaatce A2f)xagaigadgat getcatggac
cctggtgcta cacgggaaat ccactcattc cttgggatta 2880 ttgccctatt tctcgttgtg aaggtgatac cacacctaca
atagtcaatt tagaccatcc 2940 cgtaatatct tgtgccaaaa cgaaacaatt gcgagttgta aattggattc caacacaaac 3000
aaacatagga tggatggtta gtttgagata cagaaataaa catatctgcg gaggatcatt 3060 gataaaggag agttgggttc
ttactgcacg acagtgtttc ccttctcgag acttgaaaga 3120 -18 13 January 2006 WO 03/078568

PCT/KRO¥/ 1944 tinteRpotidaottigaasat fealgrtghesncoanngatdndaiyasa aatgcagpga 3180
gottctcaat gtttcccagc tggtatatgg ccctgaagga tcagatctgg ttttaatgaa 3240 gcettgecagg cctgcetgtee

tggatgatit tgitegiens aftyeiianctapiata eIt RErACARiACIGRARATALeRYIgCag jatatggc
tggggctaca ctggattgat 3360 caactatgat ggcctattac gagtggcaca tctctatata atgggaaatg agaaatgcag 3420

ccagcatcagegageanagd ivesitioagsagsteions algiatgciogonaisnans 8iag, oattggateg ggaccatgtg
agggggatta tggtggccca Cttgtttgtg agcaacataa 3540 aatgagaatg gttcttggtg tcattgttcc tggtcgtgga

tgtgccattc sapategtac AM0kagtatityieegagingLatrtieigsanrateggia¢gepaaattafi@acata 3660
taaggtacca cagtcatag 3679 <210> 21 <211> 2729 <212> DNA <213> Artificial Sequence <220>

<223> HGEaaBaggmie o002 it atgigucicn toaraticstaagauRteiasiantgamoc atgteatect gcatctecte 60
ctgctcecca tecgecatecc ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120

ccagcatcat cgagggaagg tgactctgaa tgagictgaa atatgtgetg gggctgaaaa 3480
gattggatca ggaccatgtg agggggatta tgatggocca cttgtitgtg ageaacataa 3540
aatgagaatg gttcttggtg tcattgticc tggtegtgga tgtgecatte caaatcgtec 3600
togtattttt gtccgagtag catattatgc aaaatggata cacaaaatta ttttaacata 3660
taaggtacca cagtcatag 3679
<210> 21

<211> 2729

<212> DNA

<213> Artificial Sequence

<220>
<223> HGF-X8 gene

<400> 21

atgtgggtga ccaaactcct gecagocctg ctgetgeage atgtcecteet geatcteoctc 60
ctgctcecca tcgecatcee ctatgcagag ggacaaagga aaagaagaaa tacaattcat 120
gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccageact gaagataaaa 180
accaaaaaag tgaatactgc agaccaatgt gctaatagat gtactaggaa taaaggactt 240
ccattcactt gcaaggcttt tgtttttgat aaagcaagaa aacaatgcct ciggttccec 300
ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatitga cctctatgaa 360
aacaaagact acattagaaa ctgcatcatc ggtaaaggac gcagctacaa gggaacagta 420
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gaattcaaaa aatcagcaaa gactacccta atcaaaatag atccagcact gaagataaaa 180 accganapa %ﬁaat%%%
agaccaatgt gctaatagat gtactaggaa taaaggactt 240 ccattcactt gcaaggcttt tgtttttgat aaagca 3
aacaatgcct ctggttcccc 300 ttcaatagca tgtcaagtgg agtgaaaaaa gaatttggcc atgaatttga cctctatgaa 360
aacaaagacMieade®aém ctgcatcatc ggtaaaggac gcagctacaa gggaacagta 42fciRds3daagary 2006 WO
03/078568 PCT/KRO3100548 tctatcacta agagtggcat caaatgtcag ccctggagtt ccatgatacc acacgaacac
480 aggtaagaac agtatgaaga aaagagatga agcctctgtc ttttttacat gttaacagtc 540 tcatattagt ccttcaaaat
aattctacaa tcctaaaata acttagccaa ctttctaaat 600 tgtattacgg caaggtttat atgaattcat gactgatatt tagcaaatga

ttaattaata 6ka tgitaatags aigian ceaaaAGRAEAIThEAGEIRRIA SR ICRALtg IAdalEtcag 720 datttgtgga
tccttatgtt tcagacaact tcgattcagt tctagaatgt ttgactcage 780 aaattcacag gctcatcttt ctaacttgat ggtgaatatg

gaaattcagcaipeaigoriaf4bodiaataanpbitgaaseticRisontagaldranqigas poaatittaaggtaaaatat 900

atgaaggaat ataagataaa ggatttttct accttcagca aaaacatacc cactaattag 960 taaaattaat aggcaaaaaa

aagttgcatg eigttatagt geaigats: leatitnaged 020 AGRACHS iggeticoan Glaiagpagt aaaggectac
aggaaaacta ctgtcgaaat 1080 cctcgagggg aagaaggggg accctggtgt ttcacaagca atccagaggt acgctacgaa

1140 gtctotgrcaadggtoadier icandaaiat enaigeaign SOIOERRIBYG9a9a91aL 1200 cgaggjctca tggatcatac

agaatcaggc aagatttgtc agcgcetggga tcatcagaca 1260 ccacaccggc acaaattctt gcctgaaaga tatcccgaca

agggctitga tgakaatial 182Q0taa608R3HE ACYaLRNIGEA6CEAIECR JouigRAta,gicttgaccsdpacaccege 1380
tgggagtact gtgcaattaa aacatgcgct gacaatacta tgaatgacac tgatgttcct 1440 ttggaaacaa ctgaatgcat

ccaaggtcaagjgagagggetacaagugeastaienatogn 1600 altieaanio gaatesaly tcagegtigy gattctcagt
atcctcacga gcatgacatg 1560 actcctgaaa atttcaagtg caaggaccta cgagaaaatt actgccgaaa tctagattgt

1620 ctgaateatsacigyigiti @ccacigaic: canasalest At oaRAGIgEIeEsARBa16§80 ticcaagcty tgatatgtca
catggacaag attgttatcg tgggaatggc aaaaattata 1740 tgggcaactt atcccaaaca agatctggac taacatgttc
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aatgtgggac eadameatggadBEid tt taaggacaga tgaaaatgac agaattttaa ggtaaaatat 900
| atgaaggaét ataagataaa ggatttttct accttcagca aaaacatacc cactaattag 960
taaaattaat aggcaaaaaa aagttgcatg ctcttatact gtaatgatta tcattttaaa 1020
actagctttt tgccttcgag ctatcggoot aaagacctac aggaamaacta ctgtcgaaat 1080
cctcgaggag aagaagyggy- accctggtat ttcacaagca atccagaggt acgctacgaa 1140
gtctgtgaca ttcctcagtg ttcagaagtt gaatgcatga cetgeaatgg ggagagttat 1200
cgaggtcica tggatcatac apaatcagge aagatttgtc agegetogga tcatcagaca 1260
ccacaccggc acaaattctt gectgaaaga tatcecgaca agggetttga tgataattat 1320
tgccgeaatc ccgatggcca gocgaggeca tggtgetata ctcttgacce tcacaccege 1380
toggagtact gtgcaattaa aacatgeget gacaatacta tgaatgacac tgatgttcct 1440
ttggaaacaa ctgaatgcat ccaagotcaa ggagaaggct acaggggcac tgtcaatace 1500
atttggaatg gaattccatg tcagegttgg gattctcagt atcctcacga gcatgacatg 1560
actcctgaaa atttcaagtg caaggaccta cgagaaaatt actgccgaaa tccagatggt 1620
ctgaatcacc ctggtgtttt accactgatc caaacatccg agttggetac tgctcccaaa 1680
ttccaaactg tgatatgtca catggacaag attgttatcg tgggaatggc aaaaattata 1740
tgggcaactt atcccaaaca agatctggac taacatgtic aatgtgggaq aagaacatgg 1800



-20 1 3 January 2006 WO 03/078568 PCT/KR03/00548 aagacttaca tcgtcatatc ttc}%? aac ca%atgéaaég
taagctgaat gagaattact 1860 gccgaaatcc agatgatgat gctcatggac cctggtgcta cacgggaa FRER&EaE 1820
cttgggatta ttgccctatt tctcgttgtg aaggtgatac cacacctaca atagtcaatt 1980 tagaccatcc cgtaatatct
tgtgccaaaa VEEEBATEHIE gcgagttgta aatgggattc 2040 caacacgaac aaacatagg-19QrigRlHa Ptttgagata
cagaaataaa catatctgcg 2100 gaggatcatt gataaaggag agttgggttc ttactgcacg acagtgtttc ccttctcgag 2160
acttgaaaga ttatgaagct tggctttgaa ttcatgatgt ccacggaaga ggagatgaga 2220 aatgcaaaca ggttctcaat
gtttcccagc tggtatatgg ccctgaagga tcagatctgg 2280 ttttaatgaa gcettgccagg cctgetgtcce tggatgattt
tgttagtacy atigriitasa23ds cﬁi@@étaetﬂﬂ@t&ﬁ@%@%ﬁé@&%@g@tggﬁggg%%%gt%t{tatggct gctaca 2400

ctggattgat caactatgat agcctattac gagtggcaca tctctatata atgggaaat dgaaatgcag ccagcatcat

cgagggaagdganitigandoatisioan R IHNCHE kel 39 22 gatigpatca ggaccajglg agggggatta
tggtggccca cttgtttgtg 2580 agcaacataa aatgaaaatg gttcttggtg tcattgttcc tggtcgtgga tgtgccattc 2640

caaalcgiecdoatpritiologasaian CAlRi gt RRRINRR CacARRAP A LI lIipacata tagggtacca
cagtcatag 2729

tagaccatce cgtaatatct tgtgccaaaa cgaaacaatt gcgagttgta aatgggattc 2040
Caacacgaac aaacatagga tggatggtta gtttgagata cagaaataaa catatctgeg 2100
gaggatcatt gataaaggag agttgggttc ttactgcacg acagtgtttc ccttctegag 2160
acttgaaaga ttatgaagct tggcttggaa ttcatgatgt ccacggaaga ggagatgaga 2220
aatgcaaaca ggttctcaat gtttcccage tggtatatgg cectgaagga tcagatctgg 2280
ttttaatgaa gettgecagy cotgotgtee tggatgattt tattagtacg attgatttac 2340
Ctaattatgg atgcacaatt cctgaaaaga ccagttgcag tgtttatgge tggggetaca 2400
ctggattoat caactatgat ggcctattac gagtggeaca tctctatata atgggaaatg 2460
agaaatgcag ccagcatcat cgagggaagg tgactctgaa fgagtctgaa atatgtgctg 2520
gggctgaaaa gattggatca ggaccatgtg agggggatta tggtggccca cttgtttgtg 2580
agcaacataa aatgagaatg gttcttggtg tcattgttce tgotcgtgga tatgccattc 2640
caaatcgtce tggtattttt gtccgagtag catattatge aaaatggata cacaaaatta 2700

ttttaacata taaggtacca cagtcatag 2729
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