10

15

20

25

30

TREATMENT AND PREVENTI ON OF CARDI AC CONDI TI ONS USI NG

TWO OR MORE | SOFORVMS OF HEPATOCYTE GROWMHFACTOR FI ELD
W@R009E38BINVENTI ON The present invention rel at eBCT/ER2009/000406

nmet hods for treating or preventing cardiac conditions

in a subject conprising adm nistering to the subject

TRESRMENTANDERRVEN I B RARTUXCH ONAE T s wsiNG

TWE ORIMORE iSQTORMSOEHEPABOCETE GROWTHFACTOR
bl ood vessel conprising adm nistering to the bl ood
vessel two or nore isoforns of hepatocyte growth
factor (HGF). In one enbodi nent, the two or nore

FIELDSGFOH'EEINV@ fe administered as one or nore
~ polynucleotides encodi ng the isofornms. BACKGROUND OF

THE I NVENTI ON HGF is a heparin binding gl ycoprot ein

a'Fh@ MR BTG "rﬁ'élte% a61AEthAUs IT8P ﬁ"eﬁﬁﬁ% e@entmgg cahrdlac
inally identified. as pot ent ato

Condlft’é’t‘ilgom ENBRRIREH SOBPTISINg P@t@% 4Q0t 19‘8‘@??" t‘P‘EEFOI gnore
1sofoﬁn§Tﬁﬁ€ h@ Y18 gy gﬁi@«vtw Q’lﬂctbfﬁ F{Hﬂt}F) bi mbngrd@él?tt ehveritioal further
relateﬁof(b ’é@%eg}{h% éﬁ%@ee %ﬁel&lsg o Ogengﬁood vessel
comptmiﬂg adhigistreeingnwoghertd obiBiveisel lm&?{;ﬂl&% 1551’61&11@ Sf’ Wepatocyte
onpr i ses exons i ntrons
srowiEei (HRGET el e SRELIGNORE Y BYRGH HOMSaRIorHS OlcHGF are

admiuilster&t ae oh6 2r 24@-eFByrfuicd&dtjdes eﬁcbdﬁfgsmeumfomhs about 6
kb Is transcribed fromthe HGF gene, and then a full

BA e8! ReREARVISRTROREUr sor (f1HGF) consisting of

zed therefrom conprising

the follow ng donmains: N-termnal hairpin
| SKpY kisi adhamarinr binglieg -gly¢angptedn kalsodinesun pacidattar dactor or

hepaté%:ie'ﬁ%ﬂr Ot@ﬁ%%aﬂg”ﬂ'eﬁhﬁ&i adl 4 ?&ﬁxﬂi?ézl%aééggﬁﬁﬁ' oW factor .

pol ypept | of or ns ares

(Nakappe €htdlveNgpirec? ig4dP N8 NcHGdnds akmswenelaanallyderived
hepaﬁlﬁ‘ %ﬂkﬁﬁg%ﬁb@élﬁ%&ﬂhh@ Eﬁul’[‘ﬁ% bidkd émhle Eﬂ%‘ts IT%hedscﬁl‘i’ﬁogene51s

for e residue deletion in Kri
motogfasfy # e BIOTRAPSSAENI G Pt 91 Calee. (‘vsees gnsing HGF
is lochaidr @i dihﬂoﬁitikokﬁd ngl el -dadi dftﬁh $es BO@xbKE ahiiH-t7Rioiom8! having

e R
(19915).0 Agﬁrﬂ:mdcln)pt o abbut/€ kprie transoribedriyn ehecHBIE peies] aindtthen a
w15 A AT JLAER RSB e s
synthchacch thavdifrgma doingirising ethal followeingh tlofmaimss Neuarm_inal hairpin
loop-fih 81 SR> MG Rl UEEL 0l SRR, BRRende gPipain
Simulanegusty,oseeerak iqther HGh| pokypepbdcj elsof(nms ste wynthesized by
alternaf9e spliciity OF tREIMEF8ene. Known isoforms include deleted variant
HGF (full length HGF except for a five residue deletion in kringlel), NKI1
(N-terminal hairpin loop-kringlel), NK2 (N-terminal hairpin
loop-kringlel-kringle2), and NK4 (N-terminal hairpin
loop-kringlel-kringle2-kringle3-kringle4). In addition, allelic variants of each
isoform exist. The biologically inactive precursors may be converted into active
forms of disulfide-linked heterodimer by protease in serum. In the heterodimers,
the alpha chain having a high molecular weight forms four kringle domains and an
N-terminal hairpin loop like a preactivated peptide region of plasminogen. The
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am no acids may play an inportant role in

protein-protein interaction. The | ow nol ecul ar wei ght
wheidog/oedssd n forns an inactive serine protease-PCRER2009/000406

domai n. dHGF consisting of 723 amno acids is a

pol ypeptide with deletion of five amno acids in the

. [ f h
kinge”orihiad i, BERTR ol ForRieB B8 Ry cGinsistipg pLabout 80
aminandidsxmay play lanvimpnrtanmdesnf proteineprotéih iptdrek¥omaviThg low
moted e SR SS0EH, T, ) D 2L BRI, g
dHGFs xonsiSting\of A33 gmibnat &cid$ if h Iﬁ@le;mpxﬂlddlﬂ%hsiﬂetmm of €ival amino

i KO IO RRR o AP L LS 1P S IRy L et

al’femﬂayeEphﬁngwwe@@esonﬂmmi@i@n@ ogenesi s by regul ating

t I gr n
98 B0 BLERHOLIFIORSH 400 T "l an anie
havingnig3oyeiiocacads) aretgeneratrd via aligyatdesispliciogdedveeexon 4 and

exon rsr omh 1CB6M BPFRSGF add 8L Yhie RBLAIGREH Sal guncuons

peu iC angl ggenesi S" nmeans an 1 ntervention
they @@.dlff%@t Hhifregei imnyeelegical and seyerakbiclegieni mmsrues

PHGRhAS beén dBowANEStinkiflhtel 1RibgE &@gilﬁgsey régulat ﬁfe Erowth of

endofeRe ARy i 9L %cyué%k%g%oqh@upélséacr% RS Of its
angmgtamltrug@ti\ﬁt}lnoHlGF” ¥ fég%r@écb\'&l% hoﬂéltofaﬂf@ ﬂrbﬁuﬁh@f@éﬂ(ﬁ&ates in
therapglEgpioReissis. KBRS iE At Orenys iy Sasans as ipjerygation that
ut111zéslﬁﬁ@1)ogenmnﬂadm ledthier tag steednibitiaritt 15roltt§1h§ @sag genes, for the
e B S, LA BT By D D) o
periplierabene(2050p3e (PEP)had]iGEeis alscedmawrato atjianflattonot only the
h eague
o BB RO SR AR BRI
119: 6?ﬂe§/1988§,eNade8mmett wler dpfémaroeﬂseﬁﬁdﬂéé (1996PHamt hes been
tested®9SH WsSISE ! S92t P& eﬁﬁﬁh@ﬁ?l Cattfblﬁt sfflhui\%ﬁgrégeﬁ? éx\gg‘&ﬁ; ¢t al,

gene transfer

Czrcué%ﬂ@ 1 RS54 420QWaktayeshinet wl b Ewmet e o1 667 %GO(BMS
apiciRha§afeh Sydedr aAR dddhy %@ﬂ’fétﬁéeﬁiﬁ ax%l%g%%%onMonshﬂa

105: 2556 (2002 Az t al
and cpllgimys TASRUsEH! e HeEeenmise (eatment pSatsD. anchARy They

obsereéd QbmeJtheﬂ'dijéhﬁ@'l@:s @ RYISAD a?ﬂélgadﬂi?lﬁstjeﬂ?x &%OQ@F) gene,

st cont rovertsg gene

ver
but it} Pasdslook qhgibRe HOF g Feptiar &5 fieghiag CAD.
To dd%yﬁw\@eﬂ@ dranisfercedd baet esstadh W@dﬂbh@tanﬁk@iﬁﬁﬁhdﬁs for CAD

oINS, S DR IE AS o (LS 1 131206
(2006\);964«§kla%t erl.,t (M@nﬁﬁkrl 7:4l 7T d200@)QCcBubdatsh enfdl CIi Qhoracic
Cardz%gfcl. AS(uMg.y 399408 (2‘”1402))(.:i rl-clgxlvzél%ro It %sogtlﬁscso%tx(overmz\l whether
HGF gene transfer has beneficial effects on CAD. For example, Miyagawa and
his colleagues showed that human HGF transfer could not increase the left
ventricle gjection fraction (LVEF) of the infarcted heart 8 weeks after treatment in
a rat myocardial infarction model (Miyagawa et al., Circulation 105:2556 (2002),
Figure 2). Moreover HGF gene transfer had little effect on the percent fractional
shortening and LV anterior wall thickness 8 weeks after treatment in the same
model (Miyagawa et al., Circulation 105:2556 (2002), Figures 3 and 5).

HGF has also been used as an agent to inhibit restenosis. Coronary
2
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Figure 2). Mreover HGF gene transfer had little

effect on the percent fractional shortening and LV
w@nioen93sso wal | t hi ckness 8 weeks after treat nePCT/KR2600600406

same nodel (M yagavva et al, Crculation 105: 2556

(2002), Figures 3 and 5). HGF has al so been used as an

oI Rl o GBI DR SEL AR08, BB oy or e

treatmeitiofdsbstwredtbleod vesdal®nt Hofvewes dutiadl ithickenings 8@ Scoronary

artory RURYRb s o8 At BT Pi e Bt B MGt B g One of the
causeanyfi wsteassiy. isGhe yfpertprotifarstien mhdrmgnaﬁomd vasculer smooth

musci@'@eq s With la}:é&\%?%éﬁﬂgas&ﬂ A Bf & ct%;lggﬁ Srﬁgtggcr &g ﬁg from a

nusc e cel npanylng
respoase teciessall infuryat rlihere ieswiddnog 1Ih|ab majzidr essjodheléalt msurfacmg

could/ 38k bk, pRAGLE ok GERE M BERL, i esenosi
(e.g. cBeEMCT;Sr@I al.ebrag &iqr dmsc Heis e §): hoﬂh(ltﬁ9t7))r eshe s method for

the pf&feﬁtlon %’f%@t"eﬁoﬁg Rical 'ﬂ%ﬂgex?aﬁfl 'eﬁéi@ﬁ’l%lla %roa)?@l f4fors such as

s one reventi o
vascul ool 6] o Tador (W IAGIDY Sichemaresth ol agtor (HGF) to
the i ﬁﬁéfdolbl%od%@sélswdﬁﬁﬁéhﬂfte@ RHtNABWAl efBEQWMOR ﬁl%cétfhrnuatlon of

te ro
st s ch e e85! ARt vt e Geation
101:2546t t@ow)t&m hbresoll| eSeRAOFLE (7ABEHRI(2060); a'Waltel et al.,

291 (1996); Yasuda et al, CTrculation
C”C”?%fria’béz‘@gg%@@‘}ﬁ Haygishl et al., Gene Ther 7:1664
( AODOF thaNatudéss eh IAGF, géhe théra;by Qdesdrissd3ab§vd84ye bebh ldone

with 0" BRI SRR R R il ER NG 98B ADR encoding

723 aammbsacﬁs:t(l\h%gmmtdbﬂzﬁaﬁ)m enaddi Agki’ 28 i Fumasi &3 al.;

Yasu&ep/ley acgra J{%Latsh UQ?;) . et 'g%‘eé%i iglegzntl% éargyggt Sﬁle first

demohsivatfari dha’rp thei tjalssﬁsh eoff |mmiecn11§ieo sequaices nexprassing emultiple

n
isofofthE BEHOF T fHF (A SRAISNCES YREIR o TATL B Bppmals
and hpmegs, SAcympared; weth@%N@x meﬂHQF adiclo marte@tednmnno@m the
prev1(fni§ re bh!g: ‘Mib et ihFsHRA 415 idef e @H@fﬂﬁ)%?aﬁon that
The present I nvention also provi

the tfaéﬁﬁhsﬁfrla%q hiidan SEQUIRSSS rAPSPSING M tiples dtatgems of HGF can
accel@ﬁ%@Q@%nﬁéﬂfeﬁ%ﬁk&‘@orﬂ?f&de@é Bf h PO ¥8ssef, HGF can

accelerate the re-endothelialization process of a

bl ood vessel. SUVMMARY OF THE | NVENTI ON Accordi ngly,
SUMPDERVOOEQHBINMENPI®Nent i nvention is to provide a

use of a conposition conprising two or nore isoforns

of HGF. One aspect of the present invention relates to

aNasercbfﬁglg, onapﬂgecttl @mth'mmseﬁt fiveinwon ok toDp@VidO hais¥sof a

HGE o [ nor e ucI e S
comp8s1t10n compnslng 9W0 or mo Ims o 8%

One aspect of the present invention relates to a use of a composition
comprising two or more isoforms of HGF or one or more polynucleotides
encoding the isoforms for the manufacture of a medicament for treating or
preventing a cardiac condition in a subject.

Another aspect of the present invention relates to a use of a composition
comprising two or more isoforms of HGF or one or more polynucleotides

- encoding the isoforms for the manufacture of a medicament for promoting

endothelial cell growth in a blood vessel.
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encodi ng the isofornms for the manufacture of a
nmedi canent for treating or preventing a cardi ac
w@emdiopisen i n a subj ect. Anot her aspect of theP@I/BER209/000406
invention relates to a use of a conposition conprising
two or nore isoforns of HGF or one or nore
| ynucl otl d encodi ng the.isoforns f

AR b 8 Al it S 58 aitbvidRgnethade imgitreating or

preventihp agramdtab dOfldHld.ﬂ op ddmésisteringneidier mob¢ &ofolfis bhEIGE.

P OERE HOSET AP A o Bl siieg ot b Gi, im fhorife the

perfusmne oif srsbhelmc ofardiae. tiksue her insreasingofvasdudar rdmsityom the

myock R, by BRSBTS 518 Shmpeyon
Comprlﬁlllg”ﬂ@VOWDMG ispfoims ef Eib.ect , conpri sing

azzkrﬂomért §§|}Je€9 oFQnk hﬁvé,g&@aaks ;qm?a hbidd %9#2?{4@5%@%

I sof or ns asp ec
Condltlﬁnem Rosily ettatcomprising tadpaknisering dot th@g sebjeetr di e@mposition

compﬁg t‘vt 8rMbr@1§if9hﬁ§bf}mﬁprl sing adninistering to
@o

JeCt a FﬁOSItlon corrpr|S|ng two or nore
r oaanet ther {Hentiggpselatest te hagthedmntoforenhancing

endoth@hﬁh% afr Or’pR &Eaﬁﬁé}ﬁ% HRWsie 801 ARl A infughair'a &’i‘seased
OVIdIn treatme at the site of v cular |n ury

VCSSCErI&I de Y4 c(,eggaé]prmlﬁgaa ggnn(goﬁg t Y bject a composmon
compﬁdiﬁgnw 6f iritgle (Sofbfigs §ﬂ19](ﬁ€t a conposition conprising
sofégxnlge HGE. 1é?rlurther ob é g{‘ t he

B0 dRtmEh Suiedt o M riov Ao 1St offborneodh dbh SFometing

endothe]lldtl @flbgfdiwtmuﬁa ﬂii}oodi W:Siéle bom@i@mirg édmﬂnstermg to the blood
ni st er. vessel a osi t

vessef it AR iPR S ARbHSE P85r F niioss BRI, QindfGF. Tn one
embodirhenti mtid , bidvel biessd]l vessaljufesl. i nj I ed. funther f enibweliment,

re-en&c[{ﬁgﬁéﬁ%tﬁﬂfogg %Tlg&{leﬁ%%g i,?é%%ﬁn f the blood vessel

I'n-one ' two or nore
i Bbbnﬁ: resnbaddim@nt,i theltudeof nidrel 1&@1@lﬂms HEH Gletreludal fuld length

HGF %:r%i g@hgﬁfg ffl‘T@Fﬁ% ﬁécfeqeetégr\}gﬁﬁht Fﬁ:ﬁ &fée?%%& g(? hkfein as
dHGHyor dnjaseftsrmmbpdipentathedwaof sweNsoforms of HGH tlsp include
NK1.enbodi nent, the two or nore isoforns of HGF are

adm ni st ered in the formof polynucl eotides encodi n%
t He 3 sbuthers embodimentspeet tv®  ohemiow elvoferms tofe HGF are

admirfi RQPin theToih FPH aﬁ@@@&s%cbair@%b%bfohﬁs anot her

ect of th |nvent| on the conposit)on
EhoRe atheck T B BEFRGOR eI oUBIp iRy Sadmipisteied by injection.

elbagbtienbspdchef ded invehiiofl eké e8mipdsition! i Hdmihistéred by using
a delivery device. In one embodiment, the delivery device is a stent. In a

further embodiment, the stent is selected from the group consisting of a
non-polymer-based stainless steel stent, a polymer-based stainless steel stent, a
non-polymer-based cobalt chromium stent, and a polymer-based cobalt chromium
stent.

In one aspect of the invention, the two or more isoforms of HGF are
administered directly to ischemic cardiac tissue in a subject.

A further aspect of the invention relates to compositions comprising two or
more isoforms of HGF.

In one embodiment, the compositions comprise polynucleotides encoding

the two or more isoforms of HGF.
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further enbodinment, the stent is selected fromthe

group consi sting of a non-pol yner-based stainl ess
wG@ee@elossent , a pol yner-based stainl ess steel BCBERR2008/000406

non- pol ymer - based cobalt chrom um stent, and a

pol ynmer - based cobalt chrom umstent. In one aspect of

esj pventi on
ST Abitnt B vyl BBHEn 08 Bpiuslion G Befpsipe the
perfusiohjodaschemitardiac tiasyeent a siibjebie compeising two o a@e is6forms
of H nposi tions conprising two or nore isoforns of HG-.
n one enbodi ment, the conpositions conprise
pdl furtidreaspiedt of dhe ddventiatheclatas tor armnnposstmbm rfos posbmoting
r e f e
endotﬁpﬁ_al%él%l g&%ﬁ%?ﬁ?&ngfroggsv%éslt Fg\épg@ﬂ 5}? b ublusl’%m Qr more
ISOfOT@m@fHﬁﬂlssue in a subject, conprising two or nore

Bf’f)ﬁé B ditdent Aacﬁﬂfnﬁﬁﬁ{t Bieﬂ{e eémhgﬁtlo ieolﬂPod vessel
re

ates to a composition OI‘

of the eWbJ@‘Pto@(anpfﬁSa ead@fb@llale%mn mf thes @i:tVeSerrprlfsmmgther
emboHMﬁelﬁr aﬂﬁﬁﬁls'tﬁﬁf)ﬁrcfﬁﬂféf oslhﬂn%eth%"iﬁl%gg% el of a Tubject

adm ni tratlon of the conmp sition vesse

promefes apd/og @sFeleratpy peRdaihahaliation of the dloashvessel. he
bhp@ FuiB&S@hb ol OthB&LLRIED A Rd ofAstel 8hedH 8f treftn®nt of

he conposition to the blood vessel of a subj ect
regﬁnﬂ§§nntes and/ or accel erates re-endothelialization of
the bl ood vessel. In a further enbodinment, the subject
S H&ﬁh treatnent of restenosis.
! PDRAWNGS The above and ot her
obj ect s and features of the present invention W||

TGRSR DL 0E b B0 TR R e 25 i

become eppaeny ifrgn dhaviolgwing-idgsoriptions bb wse imeenerbhe mt&r?ofaken in
: [on. Figure 2 shows the
conjuﬁg%%?&@{hot?x%ﬁéggm? y%(gﬁﬁs%g OCQZ celgl m gration.
FFxgwr@ 13homsibe etectsf dfdd GE ispfanem ors BOYHE migraigion.
f
Bl DRI T MG LR i on
s 1@%6|$OWSdQ¢ @ﬁfeéfs qﬁiéGExlgefqnmmmH%r?o@@bungramn
aph 8 4 vRNAE @fée{sqm H@tp 1§6fdrﬁﬁ% Hfm'r@ dlifertfibn.

em heart ease ur e sho
*gélé? fshogys 6@%@%@%@%09&%@ gxperimevialr peegedpre to

assess the pharmacological efficacy of HGF in a rat ischemic heart disease model.
Figure 6 shows the effect of HGF on the function of the left ventricular
gjection fraction.
Figure 7 shows the effect of HGF on the function of the
systolic-interventricular septum.

Figure 8 shows the effect of HGF injection into the ischemic myocardium
on capillary density.

Figure 9 shows the effect of HGF injection into the ischemic myocardium
on myocardial fibrosis.

Figure 10 shows coronary artery territory on the 20 segment model of
MIBI-SPECT.

Figure 11 shows selection of the myocardial territory for the pCK-HGF-X7
injection. pCK-HGF-X7 is administered by intramyocardial injections into both

sides of the coronary artery within the myocardial territory having a perfusion
5
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ejection fraction. Figure 7 shows the effect of HG- on

the function of the systolic-interventricular septum
wo-2@anes3s8 shows the effect of HG- injection i NPOI/KR2009/000406

i schem ¢ nyocardiumon capillary density. Figure 9

shows the effect of HGF injection into the ischemc

rdi 0 balogdrosis. Figure 10 shows
decre%?éﬁgﬂéggggerlgﬁﬁiéﬁﬁ?gﬁfﬁoﬁﬂ he 20 segnent nodel of
MEgurSARChows the effdct oftpfuis-H6EFeXTi nmyfochtdial perfusion under
fn% EE tal territory for the rCK-HG- X7 injection.
MIBp K- ggg X7 is admnistered by intranyocardial
i dfigarei lohshowis onyeandiel gefusiont (g assassediby myveardial contrast
stresé"éél#&&r&i@ apyocardial territory having a

perfusiondecrease by the assessment of M Bl - SPECT. )
Fifiignre Irbshonstighe necelerasion off repandatizelifvzasionnlyy EHGHiplasmid

elutie§tEmsdLounder M Bl - SPECT. Figure 13 shows nyocar di al
erfusion (K) assessed by nyocardial contrast stress

edhgasr i shpwmtheageslerationstioresendnthelidlizagion; by AlGF plasmid
elutilf&STT@ﬂd@i REM Al i zation by HGF plasm d eluting stent on
. Figure 15 shows the accel eration of
re-endot helialization by HGF plasm d eluting stent on
DET SEMED DETSCREPT RESGRE ATHRINOENHFONNVENTI ON The pr esent
Invention 1s based on the discovery that
adm ni stration of two or nore isofornms of HGF to a

s Uhiequtsentfiheention iy based Gt dizcovnryi thaeadaiiaitratiodP two

or b SR ACHE, 5L SAE SS  BORIRT GuBol A a
CADcisnefif¢dtive. toFindrbase peyfesivs aff isthemineardiaonisaue and therefore
st BEPE S BRCUBRANGLY RN A fRsiok g pred
to thesdiscoveryg. that ondetinistration n@fr &st obeinss t bf olH(BF r gwonhotes
endoETSBERIELE A1 R e DM ERSRL A ORI i
re-endethghializasfon: o€ ibhepd vepseby eAccordinglyarali abjesbrodi theopresent
iy (PR GCSREAON AT PO g opiion, .,
CADopyj 60¥O1SFY (AHEETR I IESEROSISNPENRIBHIISIETING Py \ardeonetisefesms of
HGF{ orAf6taePtduecte iotHie lrédent Slnlve oM ¥ 1t§ Brd¥i@@dmethods for
plrom\(gtenig,§ gl(’iot%'eﬂ'al éelY\g%v(Stht irr]xea Efo%(c)ldve\égc-:sl,s S.lg. ,I v%/here the blood vessel is
injured.

One aspect of the invention relates to a use of a composition comprising
two or more isoforms of HGF or one or more polynucleotides encoding the
isoforms for the manufacture of a medicament for treating or preventing a cardiac
condition in a subject.

Another aspect of the present invention relates to a use of a composition
comprising two or more isoforms of HGF or one or more polynucleotides
encoding the isoforms for the manufacture of a medicament for promoting
endothelial cell growth in a blood vessel.

Another aspect of the invention relates to methods of increasing the
perfusion of ischemic cardiac tissue or increasing vascular density in the
myocardium in a subject, comprising administering to the subject a composition
comprising two or more isoforms of HGF.

Another aspect of the invention relates to methods of treating or preventing
6
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injured. One aspect of the invention relates to a use

of a conposition conprising two or nore isoforns of
woHz9/09388Ne or nore pol ynucl eoti des encodi ng tPET/KR2009/000406

isofornms for the manufacture of a nedi canent for

treating or preventlng a cardiac condition in a

a caif é%at%égld{t@n ﬂse o 8&2 o?%%%é’iqug r g‘i’g‘%# g‘?{l%g Q wieopubject a
compositen Gmipnising ¢WoEAnore soforats obHE&Mol ynucl eot i des

oy el AP 06, Vet TR thofer§pdS, of sqphgncing
endotbebialdrepeis seiproviding sicatispatcit thé sit ef vaseihar injunyedrad diseased
vessel %8 @ﬁgﬁc{afcdrﬁﬁlﬁﬁ ' %@n{lﬁﬁté} Sé:l{?a‘ﬂﬂe Ut} ‘%C‘Ehgmc{}rﬁxgosmon

cardi ac tlssue reasi ng va r dens
compwmgam ghmomeasﬁgn}lé@f @Bnprising adninistering to

t g ot %\Secﬂlegf’”ﬂfés'lh’vé’ﬂu&x?”féﬁét%% %ﬁté’mm%{ d@r& promoting

isoforns O her aspect e Inventio
endothgligh el growidh Hbadblepdivessel; ﬁgnwwmgea@mmﬁ@mgatmﬂwcblood

vesseF Of) dd:%lhﬁé‘smﬁn acglﬂblri%ﬁi otﬁs%ggér?p fdllgll%n géj(%}‘(\gghg E Sﬁl) Isig}F O wherein
S

endotﬁ‘lglggloqeﬂegrgwt }T&gf li§ pEemoiid. t he i nventi on

réh &in%S efnbodBhiad &h@fm@ﬂfdﬂ@ CédtpRes alhRhistdride F&abém%bsmon

treat msn at t te of . vascul ar | n% 01[
compfisihesfise8 gt E&earofoitts of Bl ol 9f Rre isoforis of HGE.
In onadembodingsnith the ?otﬂp@sﬁuhi €o6inpise® Iwesbi hﬂecﬁﬁ'ﬁiﬂﬁd 08 HGF
re isofor
selecieiitedin (R frandradiifind oL ARG oAt o SR R ERuat g T
anothee kelnbypdameit, ithe a:ohnhpxmifwnamﬁhpnsels ngwrd i mgore 1soforms of HGF
e iti

s BB ) S L AR WL AN, i v
anothen @ml:t@eillmant dbe |cogmjpestition rconiprrises desd vessale issforms of HGF
select@goﬁBﬁle‘f‘he 'g?ov%‘eco‘ﬁgﬁ %ig{rgf‘tﬂH@h*’e cﬁ:fé}?’o%?)ﬁcﬁﬁ)f' Sfﬁﬂ) A further

st er ing ron conprisin ree or
emboflignen; the tovo Bleor@ lg)forms of HGF qmmmlsesﬂHﬁFrandde@ Ina
d [
furthérnelﬁBSdﬁg?@gﬁ %ﬁ@%}_&f‘seﬁgﬂi’s‘gg&)ﬁ?'ﬁf }ﬁ@f c§ﬁ§15{ W #HGF and

nore Is om t
dHGE gl anpthgr smbodipyentd er IWRKPT mee, 1sgfmm<4>f H@F comprise

fIHGRNGHGE, MHADH 1TeNh aﬁ&ﬁep SRR thbA) (& RO GCthdr¥Qstorms of
HGF g8 i gl ing et S0l clco iR cesiogifhgvoforms.
aﬁpﬂiéepreﬁéﬁ?t%ve@@én ﬂl@%a@@lﬁ'@ Q:%)hﬁitﬁﬁl @H@Heﬁf&i bMBreQented is
any G PO RS HAR RSBh Ro o coronary
arten@’rbx)rhchémic tishe invtheoheator eExambIHsr@f edrdHcrcaiiohs tnclude,
w1thou{ 'f%utﬁmn clz)l%nary al%ery occlusion (e.g., resulting from or associated
with lipid/cholesterol deposition, macrophage/inflammatory cell recruitment,,
plaque rupture, thrombosis, platelet deposition, or neointimal proliferation);
ischemic syndromes (e.g., resulting from or associated with myocardial infarction,
stable angina, unstable angina, coronary artery restenosis or reperfusion injury);
cardiomyopathy (e.g., resulting from or associated with an ischemic syndrome, a
cardiotoxin, an infection, hypertension, a metabolic disease (such as uremia,
beriberi, or glycogen storage disease), radiation, a neuromuscular disease, an
infiltrative disease (such as sarcoidosis, hemochromatosis, amyloidosis, Fabry's
disease, or Hurler's syndrome), trauma, or an idiopathic cause); arrhythmia or

dystrhythmia (e.g., resulting from or associated with an ischemic syndrome, a
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further enbodi nent, the two or nore isoforns of HGF
consi st of flHG and dHGF. I n anot her enbodi nent, the

wo 90938801 e | sof orms of HGF conprise fl HGF, dMEFKR2006/000406
NKI . I n anot her enbodi nent, the two or nore isoforns
of HG- are admi nistered in the formof polynucleotides

t he.i sof.or resent [ , the, ..
cardi T35 R, aRPiabGin R iow. B bdfel G inslthTELAifisgyidiation,
a neucemdsdtulen disehsd, eoh tnﬁlttenveahmsb,l trardmﬁl owannididieathic cause);

ot dg. PG 0% s B0R B SHAESs SR RE Dot hneus
or a mramm); ahnid rent Htﬂammamycmmdytlm (epy wsctiatidowithemyocarditis,

perlcdgﬂﬁig EPHQCJIHR{Q %ﬁ'&%l‘? g%@grrl,;&g d{nﬁ&%ﬁrﬁg{oﬁﬁﬁ{ldl’uons

resultm&&gm fm@ pf) td@opatgrco pbtes e, ar @l camndelpes Hissusndisesse).
NEPLAL | dHbodihfnt | B Thb MBS d f&@%ﬁb&n@w HBIBE usd Yo treat or
resu t| ng rom or assoc]| at e
prevenhfaéh@ﬁqsg}ﬁrogﬁ e, digithe, aqrtasttabw@r@wqynartems)o ntar yrevent
compBREAESS Eté‘s?ic?d%@é'\ﬁﬂ? ratl'ic%B@élEH%'lé’ . gg o%ﬂl ectorls %;yocardml

car di omyop e.g., resu )
infarcfjopy, aﬁrﬁ{r'fylil mﬁ(ﬁ»g hﬁ%ﬁ%&lroﬁi‘é‘m% c dﬂeé(t 0 iﬂllﬂrean 11ve1 cirrhosis,

LeggJGtﬂﬁ@IPleQﬂhes h)dli&"aﬁ@nsi*sél{bmﬁ NREGRO! igeripheRAS Grfed C hcRRusion,
urem a, ? st or.age di sease),

riberi, coge
aneurysy; o EMHQlisaY e 0t oFﬁJsgfif{ §e§§’él}’ SYIRtPmst rand yeigns  of
atherc¥ictezosis (e ctheainability Qifdﬂ&b& flderreahe QiRcRa fissue to increase

wit QYL e 3 R Pln gl oo o™

dits ahythbmemblodigent, ths nidtho@s bf die ﬁfveﬁﬁ_&ﬁ(m@j_z ®d wdetiho treat
or R SARRE, SRAGEAE: sR6H 85 Moo ST Mervention
includingj awithopt almntmtmnusamgmmlai;meées €., ercuthnédusattraresluminal
coron?}ef ea%%?oplﬁtg,e gagot&f p% o e(ﬁﬁf: géglﬁxﬁﬂﬁgl) ﬁnggbpigstty, coronary
angmp}al@tse it stenty |1mpkmt@tmn)n gitlisntlrcg, athgeecseinye)qr graftiag (e.g.,
coronlk%}f f)%S%&?ig?éﬂm aniﬁ’t Qeﬁﬁro%mgﬂtgar dint% I?cﬂis\%f{tﬁe invention may

ri car 1t1s
be cagagdiiont r@etdumg and/an afier | tharmugicgl wﬂmqnt@m In certain

embod@setits | 1A cfafcﬁﬂé 00ibn'id cORRHaY %ﬂeﬂ“fe%tégi%nem or.a

connective tiss di sease). one t he
RBgsasect od vm@nsﬁnnﬁlv« ﬂgvowédn@l@ isodgrmyof HGF are

admirf§tersio @Eﬁlﬂé&%lvﬁigjédn‘@n@ﬁy QrteryI dlséaﬂ% agh lohe@mbodiment, the

rona rterie eve nplications
subjeciolie patish i tormalelso biadiage | Q1§ O JOTe, ROy arteries. In
anoﬂlaeembbdﬁnelﬁlly Qh?ﬁafsdlb jatt had aed! i@ﬁavmgf bi;/ ﬁ@ﬁt a8k foeah{ocardial

1nfarc£188g Yot aldamgggsthle %ﬁé@qé E?‘F‘% g@q gﬁgrmlned to have or

is sugmrctah eﬂoa Ihaae t tsr:hem!:m | hueshiro ntissas e V:4 g $ nba@db @ni @) ,an@iogram,

clectrb@ulRER, pofip@Rlioky "B STen RiPoife s B pog amhagimegt, the

subjedthis afdaedidatt fos ausoronaiynartens bypastshgtiﬁn’éﬁA.B@)s i m another

. t t i n..ln.
embo B2 45448 D B 1 P ShE0h 1 S s,y o
completelyddackes buteae not suitable for CABG. In a further embodiment, the
subject has had a CABG but there has been incomplete revascularization of the

D_,L

myocardium.
In one aspect of the invention, the two or more isoforms of HGF are
administered to a blood vessel to promote endothelial cell growth. In one

embodiment, the blood vessel is obscured or injured. In certain embodiments, an
8
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or prevent cardiac conditions resulting from vascul ar

surgical intervention including, without |imtation,
w@ogpopsssty (e.g., percutaneous translum nal POF/ER2609/000406

angi opl asty, carotid percutaneous translum nal

angi opl asty, coronary angi oplasty with stent

o BRSSP o oo

vessel h}as hﬁxhgabowfedtalnd blové ﬂblvsothrﬁﬁgh lptee _Vesfslel Mctlédiéasetd In one
r er the surgi I nter

embofl gy ARSI S bR Smnbt eReme F HER' piimotes

re-endathelalizationt ef thertéobé rvressd e.n fmiﬂmvagmgﬁr;ofo thHeeblood vessel

[ nt i t he t [e HGE, are
wall, B8 gy YRR ASRRAONE, 3 TEthS qvociments,
re-endfitbelaalization may lmrpmmmedtandt’d’teamdbqamwd leas, parincedased rate

o PSR O TEEb roc
of two or aote; igkfcrors of/ JETT. dilal anthﬂerr enbodiment, adxfrmusmmon of two
or moRERRHLIRE of d[fI ;%J fF4 SE@% ﬁﬁﬂe&?bﬁo%x%?ﬂlo&looﬂqﬂ%%nt of

I S suspecte
restengsise &umemSasﬁgQQib rnauﬁclfec@l:pmitfammgmathp Blood vessel.

IO Seq g Rty e DEPABAYI ofid SORMBRER) M ondic
e

Condlﬂ%a@sa% OZhSFu eéABt;)mJur?fia iﬁzﬁ% S5 SS B UTER 1] hereige Tefers to the
adm1rﬁ$tbdtﬁﬁi tbag Qﬂﬂe@tr offDg efa@@ﬁ ORErY ahidiit esuffidaint afoe result in

or co | et eI gﬁﬁwg bu& .are not sui ta
meh?@POéA ng 9 1 DREPLOBRY rRuditine. ot BfeEHt # ¥angement
of theacdBBRIDI W daeE eedrassibeof then@&m?tle? ecta Ee\tﬂﬁ:qwtﬁé pi@hbﬁan of
one asgpect .0

. of the oca ent
angiofipsSiy (e hetih ot eRthr o Eff: tnbfReg Witk steshet to
amelibtatiod \of's aelsymptcpmo wht & eaxdtchealonditiss)| Itregtmmm redults in a

meas BFGCBRTETEIL i O BR8N 55, TR, B 10%, o

least b@éus at leaay 20%s | adeash 25%6,t atrlgasir30%6] at ldast 25%dat leased0%, at
least £4%! ¢ hé%tsﬁgﬁ o8 R 3Fdst 33% DAL AR EAI AR o 1érﬁs9%%, at

least 116, &U}ﬂaﬁﬁ 8@%oant lﬁﬁSbBS%V\ﬁt lpashB0%, ias tfast Hé%ofor laGleast 100%.
Phys181r gf@a;l%“-f éc%s SRR b h‘éfﬁtﬁﬁéﬁg (glf) at&?dﬁ!{:%d?hl‘?&? ‘?ﬁat can be

Injury to vessel

detect@dr anfh raﬁasamq? dpl defeympicodeaunent Inclede,t without hmltatlon an
increaR8 PR dhFRA éfﬁdl@ﬁ(%n@@tlﬁ@e{sh%d Behi Rﬁtsf'@ﬂe Eﬁni‘?:'ép%lﬂfeﬁ%f cardiac

and/ o accel .erated, e. g., an |ncrease rate o
functigh qyeh @s cardiae outRytonylmansrp aFtery epd epmselesnons reggsures, or

ventrighl@Mefedtidn frictidle), Aaasenes Nbod \MOW'in RE eny At @uEP affest or
istratign of two or

t her enbodj ment, adni
under 3giess O IANS: GRECROIRIOD. g} ypGARIal fseier Hormiticg Tegturation,

and/opgﬁwetht bbbokbﬁtefaiﬁlﬂbwl%sﬁls (s t@é@ﬂ'r&oaﬁ%ﬁx@éﬁéﬁ@&ncrease in
rollfer t|o in the bl ood ves

capile°t Qe IRE, o otertodfngiie; g ynBhangpEssi - iR ogenesis),
cardiomoysfdnesss, (egs. ,gstrla‘a:dg amdb#cor myoepithelial cells), vascularization of

myocardial tissue, contractile function of the heart, left ventricular ejection

fraction, or inter ventricular septum; or a decrease in myocardial fibrosis, intimal
thickening (neointimal proliferation/hyperplasia), endothelial or smooth muscle
cell proliferation, chest pain, or shortness of breath.

The terms “prevent,” “preventing,” and “prevention,” as used herein, refer
to a decrease in the occurrence of one or more symptoms of a condition (e.g.,

altered cardiac function or decreased blood flow due to an obscured or injured
9
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condition or an obscured or injured bl ood vessel, as

used herein, refers to the adm nistration to a subject
wW@Roog/0938d or i n an anmount sufficient to resul tPCTKR2009/000406

anel i oration of one or nore synptons of the condition,

or prevent advancenent of the condition, or cause

blood, FEHED bt Aar “niit, g aitss PENGPAEAGTENEPF okuefe. o gucthe total
absenkoerof esymmbm,s mia d;ubjesipeélfhet preaanﬁomnm% alsodfe parﬁulm;h@hnthat
n
the ogéur?ex‘rfcggﬁf %&n‘gﬁgg'ls h}% P@l@%gty ESE?%S% @}alijl hc’qt'e Q{ch,sa)lould have
occurpecetvethabt thespresasnvaiiign.at | east 15% at | east 20%
ag% A,O?‘gfé‘?é gm% A)tﬁ@SIEI eas#o@%%} Sﬁ?lgﬁ %legégyese %fi&odmg the
HGF |isaforms 09g admlnm@pdabo/sheavaspulamrem%em dfeaastleEB’%e g., an
gl GIESERT: st B D15350 Sl b o
myocwliilﬁréssmemmdlaéﬁp@pee@r EPEQNAEY BWIUS| oNn that can be
deheqies lgafbrﬁ&aépp@r;ﬂ Leledahes Ehwﬂlhg%gé G | ?M%ay be
w thout [Iimtation nincrease ILn c Iac efficlency
delivergd tReths desitasy sife Using enpfacHS knewn ihdas agr Javamples of

dehvéryn@évl@@s shiehnis Bareieac lmwtwtltaahmwtyu&i t eitheRrPd (e.g.,
or ventricul

us_pressures r eje
ballodis Behelsr SR am SHRIHE. Bhlst8 LR obdon edles Pasmiectors,
stents!, €sifusion UgkBTuls! hess, candiati Bfhess, e@ﬁ@l@t"s atda@dla@f pacemakers,

1mp1a3\¥38}j\,? ﬁg%ngléﬁrg? gpt&{rg{a %@%@egﬁ{r%src?l r wragso da%a‘i)le sheets or
membranes gvlagle rezsi Substmmaibgs eonfomﬁpolthawoxﬁeﬁm b¥.a wound site,
chanr%ig‘lgrdgﬁgcenegreags a%{(g%&%)p% p%{%gbc ¢ vas];:e og?ﬁaﬁgass 2>f delivery
of theyd&H tisdbims welids), thhenu liamniitatadn odelwerwthraug]uad balloon
cathefe'rif[r ed CR AT tdtrgu‘ﬁu{é‘ ﬂftb 88 c%@oﬁ:ﬂ‘? 4331?5 g 28y e[flé lﬁr%at cardiac

ar ej ec raction
vein, sepddlen candl@c d@m,eam@termrnyomaraf she fﬁeﬁr ozingriclentdrmahterior

R e,
condugigch intgrthe Hemeneeisopg obmeefechcorpharyt aiteies’ i gv dhe right or left
corona{%F El‘f@l‘% 'vﬂibrema@l@ HG‘Fei‘éSerhﬁrhre c%ﬁte‘ds@rfj a [MRIIBbA théSE $hflated

ecreas he oc rrence one Or nore
at therPd@CEﬁd O%W@.tm ght (ixeé:a@hetermd@lswew vigramegdle during open

heart fsﬁfgéi'y R Iﬁar@ﬁﬁﬁﬁﬂ&@tﬁtlbh e, f iy tee geft Q)felﬁ‘glﬁbc&ﬁ'&h? dr Qéft or

d vesse| n. an aplnal The. preventi on

right § t&l&ﬁ% delivery igto thepericarainl e sen iteyb Cafy thipugh the
left atsimlm atght veieripleeoreleti vt @ sond exmall élitry ﬂﬂétﬂ%ﬁ Batopen
hest currencelglfwgé tonms in a subject is Ss t lished
ches ﬂ’ﬁ%‘ie > B VG SUR T Ed WP PRGOS Pigsafomplishe

by 111135&'@051!! anthéterigatéore rT‘rwehd tmﬂtof tlh@erk@éf ategloferfision  channels,

cleotl odi ng the i_sof opns,.are

cann b &P B A BRIE WuBC ot A6 o Pupad Bty apiseperade
perfusiog.froram icafhet@dplated dntoes sehduia dediveriaglblood tbahaltisgue or
retrogl?lu?ec ES&ué‘i%Oﬁéﬁ}’ a Al pla%%g MEa conduit receiving blood from
the tissue; or delivery via an intraluminal device or intravascular prosthesis for
maintaining vascular patency (e.g., stent, graft, stent-graft, vena cava filter). In
one embodiment, the device is biodegradable so that it does not need to be
removed after it is no longer needed. In certain embodiments, the 2 HGF
isoforms are delivered using a stent. In a further embodiment, the stent is

selected from the group consisting of a non-polymer-based stainless steel stent, a
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nmyocardi al tissue, pericardial space, or coronary
sinus. The HGF isofornms or pol ynucl eoti des encodi ng

w0 baoslBsd sof opns nay be delivered to the desiPEOKRRG00/000406
usi ng any nmeans known in the art. Exanples of delivery
devi ces that may be used include, without Iimtation,

potnf OB sl VA, 500 Bl bRACLARYCEURRS st

and agicdyiner-basddisoalt dannuhm stemish, cardi ac har ness,

L T ey ——

delivgredanlithe fcbmeto£ coMls Fempr S th@lbmudnoHdéssamhexptdsmng HGF
polyp%gﬂﬁ% m Tﬂe E?ﬁ’s ﬁﬁgtt%‘éliof%o%é"&%% %ﬁtéx %P ZQ dlﬂ%enelc or
Xenogmem)dse baf by vesll tlmt tsmaﬂa@ af@mfmmplamammway be used,
includinkNG8t dxif Cﬁéﬂé‘t iBRobIISS! \éﬁféﬁoﬁﬁ%g@Q %n@@#eﬁgf‘ cells or stem

catheter p in a_vein coro

cells, sliergys epibrgonics emgeelly, hematopelsfis ﬁerrhﬁ@ﬂéﬁ,em@wrmhamal stem.
cells)Y €ibllsPEshSfitiAE th@'ﬁbl?ﬁuél@@ué&f aysd fﬂtﬁi(ﬁlcea fas an dmjectable

nterior interventricular vein or any of their
11qu1c€l

PUSRGNSION DENATYANY, €180 (RFh IniCetieh dn tlzeorserac@%ah¢ lagnaged
myochftﬁu{ruepn?t@évtmas@r nO&18s ?Myoﬁé‘&%trégl?(%rd't ﬁﬁo (@ Bhfardtne to
or e COl Ona arter er
reduck ¢ sloggec b S dOBR N SO0 SR OnHOVAY (gpetip When
the pohgnridatides drej ﬁﬁbg:ilrfﬁ(‘jmmcéﬂ einkd n:eﬁﬁ ép«? At fhet e¢lls may be
ee e 1 en ear S
obtaifl 6% . Kuelt PErn, coctimifi RRSHnRE e, A JRiafia but not

limiteat td,Umiopsies,efdrapmgs) ghd suegical d:isﬂ)e reiabialer yThertisolated cells

may lFeeHﬂ@ §|fg¥ a s?x?tgﬁlteﬂ %Iupg [Sg hg}ae to {lﬁ &V éﬁ? I‘rpggs&glci)epo%des to be

mtrodmedgnm(ﬂm cells,engr,\2,thr ou§hl1an12péfB, 2436, @Bdomdsrar, more.
Meth84d dﬁ%&l%ﬁfﬁ%";@ﬁhg é&!@%&%%ho t%es’fordg lf)tfﬁfﬁé’ Ui wah" own in the

acco eri za crea
art. &for |eagmplea cels @@asp ¢ tuliied mndawe (e g.,darmigr owaﬂlpiai;es) either

attachéde & & s le gngunl OlpléS€e &’in?éﬁfp t Of)r\é@a%ﬁ’cebyof the

ant erogra usl on rom a cat et e{;@}) ace
po yn@@k@@d@s éllé[ﬂilﬁi/ éeldt-‘ngs getstaines prier tq yyredusing dhe eginback into

the s@§jettsimn aﬁét‘h@i %Iﬁl%cﬁﬁ{e%rt BLIRS RAntAR atlfeo ?@Wﬂucleoudes are

romthe ti lve via an

cel vi_ng Ssu
selectefl(F 2 Lhﬁsﬁg 9.%8%6.%@5&3%&1?5%%%@1 Hhespalypyeleotides)

and oy bRk dellsVesaHimhg Dt@lbe?6])jfnﬁ@}e6t1de§ta@é“reuﬁf@ddced into the
stent-graft, vena cava filter In one enbodi nent, the

subje Sfevice i s bi odegr adabl e so that it does not need to be
r §Vilate $1GF tieofoirinsi 6r pelm@%hde@%ﬂﬁddlﬂgnt}@H@F Msoforms are

d
detivBi by e oy fi5e MIERIBR: MM, Dot He LT GIEC sEvetiosg o8-
intraatvianglef emgl‘arupglo:tr) i mtnangmibfculmr(gﬂfﬁ Iagﬂ)édt‘rgill %Ihz.s effhte elgjl ection
r--has
may GEP AT TS BerdldhiseEBE: a5 RARARa MG AT Bt bEfger the
ischemiqibygorsc - bagied, cabalthe cbooddrunofst et .ndrmabndissue and the
1schelgx?ggﬁ§}}55589 tregfb(ﬁl, YU GO AlesHRc oem%gms Qi it ?1‘1)2(}9 be®at the

site of one or more coronary arteries, e.g., an artery that is occluded. Injections

may be transepicardial or transendocardial. Delivery may consist of one
injection or multiple injections at one or more sites. Delivery may be made by
intrapericardial injection. Delivery to a vascular site may be by intravascular
injection, e.g., intravenous or intraarterial (intracoronary, intraaortic). Delivery

may be into at least two coronary arteries, e.g., at least one left and one right
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delivered in the formof cells conprising the

pol ynucl eoti des and expressi ng HGF pol ypepti des. The
w@e00v®9388y be aut ol ogous or non-aut ol ogous ( e.RCT/KR2009/000406

al | ogenei c or xenogeneic) cells. Any cell that is

vi abl e after transpl antation may be used, includi ng,

cornkfy FERTPL PO P BB CTNOR S JRRSELOEL Hronary
arteryhe rﬁammlmelng ectonemny dle|, §or meanpbb wtral sitet adjaconit lts hschermc or

dlseascé% 1!1§3u%g i te%%t?%fta Plgll ﬂgjﬁb%gcl}rog?}g? g@%?g? egﬁé L oduced
f the| aﬂ:mmStmmomrmfoﬂmﬁéGf isefarimg hmydbamqmatatynme dlhatmonce

eg., al‘l’{?,r'd}ffrﬁé/ﬁﬁ}’&{sb% 1581 4 54 MRy bﬁdae}g@?&%?@d ”%ﬁef‘fbn,3 4,5,

zone to redutce t’he de Sears Or e
6, 7, 8n8, on lQugeakstornvapre. i clil eme £ mnnt \the gardiec perfusion state

or VaMI%nHQJhIﬁPBf ?es%bﬁré:? 1%&1091?’[&& By g‘éy cach LAk Qﬁhtﬁ%‘%?f the HGF

VI VO e ce t al ne roma su
isoformas h ¢ gued Sknmmogwm,hé: legtyocar gcmnngech@gardh@gram,moure@ther

proceﬂﬁre l%hﬁ%kiﬁfona? ﬁﬂﬁ‘ﬁh@ﬁ‘ﬁtw@ﬁ’r%@i&e@' asheob@r enoval .
e |soI may be .cul tured for a sufficient

QRE ftdd %ﬂ% 9 H}q Wﬂﬂenptheym PesIqra dsofopmp ot HGF are
admn’n@teﬁr&ﬂ lt@@d suljtfe@t thfef@y | Ende@gbin g{%@? 1§che§mcseveh@. 12 .another

our s .or. nore. ods f cul turing

embOéPPﬁ%tp ﬁseﬁ% Of o10LG, d39TopRas; oy e A0RISiEPY Gonsgpn as
possible dfter @ ischémic evennblas oceelrtd, &y, Wwghi@ud.5uned, 304, 5, 6, 12,

N cr.ouel | plat S) either att ached or

18, 24Frf6;§§péﬁg?3wursl ?f%ﬁéscﬁf?%‘é? F the presence of the
pfﬂhyrmm @DtdeSISK)fbmﬂHE of iGF ae démémisienadl apral tiferiyseutically
effec%\Pnéo Bﬂ)gg El?ét %%‘?ﬁagk | n%aasuﬁzpﬁs 1u?r|é§\(r:etmel|1tnin the cardiac
and/opozte)%mlc¢@nhtlolle3)faa SUb_EICECd: ed z(re igereadease efusidne of ischemic
cardlszlr F1§§ﬂ:° Gn° {HCS%E%? ﬁccgﬁ}g n?r)f?% fsy (ﬁ:l{‘e lt{)é‘ ?sche{mc caldlagh’ussue a

-

ucl eo S ‘contarnin
ecre@sﬂ ;dhlfdlrew inetheaiseheminmrcantiae dissuat @ ddsecasa bpeth;e extent of

Vascume@gﬁg i Cg&ﬁéver eig&gﬁ@ﬂ&hﬁﬂ%dngﬁe?c en‘f”ﬁQ'éT@e difve JI@:e will

I nj ectlon
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weight rﬂ%ét? ﬂl&ﬁVIdvﬁbgtﬁa?@cﬁ}%bﬁaém gatpgyt ke subiset, aagthe severity of
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sue.and .t h hem ¢/ h icre or |
dose. ; | BRRIEFGIYn e ke 0SSR Rl Deccistitind s ¢ dirbHatRe to the
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of HGHF Gt affinistPiedcis oPoa 4y Qe SBERLY Rtk o se may be in the
rangei Gﬁ it pgrtonabiuit AI0O g, ecd.i absuiat 0 preetcoabowtr B sig @$.each

proteE | Y8 . 255 gtk TIRBSC, SRR b Sebifera o

polynucleotldes a therapeutically effective dose may be in the range of about 1 pg

to about 10 mg, e.g., about 5 pg to about 5 mg, e.g., about 10 ug to about 2 mg,
100 pg to about 1 mg. When the administration of the HGF isoforms is repeated
more than once, the dose administered may be the same or different each time.

In one embodiment, the methods further comprise adnﬁnistering to the
subject additional therapeutic agents or procedures (e.g., angioplasty) that are
known to be effective for the treatment of a cardiac and/or vessel condition.

Examples of therapeutic agents include, without limitation, angiogenesis
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injection, e.g., intravenous or intraarterial
(intracoronary, intraaortic). Delivery nay be into at

WO 29988 coronary arteries, e.g., at |east OPEI/K&R109/000406
and one rightcoronary artery, e.g., at a site at | east
about 1 cminto the lunen of a coronary artery.
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ic effective dose inther
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DNA molecules, sequences may be described herein according to the normal

convention of giving only the sequence in the 5° to 3° direction along the
non-transcribed strand of DNA (i.e., the strand having a sequence homologous to
the mRNA). A "recombinant DNA molecule" is a DNA molecule that has
undergone a molecular biological manipulation. DNA includes, but is not

limited to, cDNA, genomic DNA, plasmid DNA, synthetic DNA, and
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100 ng to about 1 ng. When the adm nistration of the

HG- i sofornms is repeated nore than once, the dose
wa@ciwpndsser ed nay be the sanme or different eacPCT/KBe009/000406

In one enbodi nent, the nmethods further conprise

adm nistering to the subject additional therapeutic
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RNA g rprofeim nentpolypeptedey i tnu]mtrhng refglllmcjﬂdi,équ&cm:préaédlﬂg (5
nucl eoti de presen
non-cfifig Rbduordeds) LG onfnd ) W ERAES SBAGRRYY 1 cfpdine
sequehoweveNativie gare pdbyntel & @endeas efpandttmdnﬁnnm with its own

reguleﬁgigﬁg&[ﬁenﬁ%l e"‘@hglg@rzrgcg g'eﬂeol a]feg [0 an&ug%& ! C]]¥ Jot a native

consi
gene, wmr@ng segulatesy s e, Codlnglsgqmmdes dhatiere’ nambbund together

in na | y&é‘&drﬁfﬁg@ €a cﬁﬁﬁeﬁ? égné M/ &&ﬁ?ﬁ?@ pé%ll%g}' (il?édlcég and

ep osphate est meric onuc
Codlng SEGHTSR atgﬂ!ﬁrﬁ%lV@é i @Ilifmerttrsowt%d onaegulposy sequences

and cﬂmn%céécﬁl%n%eso Heﬁ@@éf ﬁérﬁ%@%aﬁ?@ 'sgﬁl%g( L e g@& Shng mapner

u OSI ne deoxyt hym di ne eoxycyti i ne;
dlfferﬁ% ! B3 Wi 4 y3HESs phde SHIERCTIH HeB§s HaNe EOBIPTiSe Leading
sequeﬁ@esp h@ﬁpéw rf%ﬂ ﬂﬂﬂ’&‘énﬂ Reufdds ORRd/6F %e%lhlrat&'yt slﬁfueﬁb&g ld8rived

from FFGRACIPUERES DN ERTRNR CaRk]. RO Halie @sng i its natural
locatlmﬁstltﬂ nobhe of an ror Mﬁlsml C RCTéteiml’ ’eg‘éﬂeeor &{&eﬁo[bgous gene

DNA ecule, refers o
referspalrehlg%u ol Ao, ng&p%ﬂa nﬁom fhe host organism, nbl% tilat 18 1ntroduced
into the host organism by gene transfer. Foreign genes can comprise native

genes inserted into a non-native organism, or chimeric genes. A “transgene” is a
gene that has been introduced into the cell by a gene transfer procedure.
"Heterologous DNA" refers to DNA not naturally located in the cell, or in a
chromosomal site of the cell. The heterologous DNA may include a gene foreign
to the cell.
The term “genome” includes chromosomal as well as mitochondrial,

chloroplast and viral DNA or RNA.
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structure of the nolecule, and does not limt it to
any particular tertiary fornms. Thus, this tepn

wo p@buesso doubl e- st randed DNA found, inter aliBCT/KR2009/000406
l'inear or circular DNA nolecules (e.g., restriction
fragnments), plasmds, supercoiled DNA and chronosones.
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nuclei.c acid fr t .that expresses specitic \

relatignshinhetween d}%@%ﬁ”f edbasesn ghafdaneg carafle aelo hybsidigiag cles one

another. eCRsH Brarhple, NOIthCRAPAE & DIVAC Eflendside! R/ b@fffp!@n&ﬁtﬁry to
.non-c({)dlg{})g. se uencei the caodi ng sequence. I\gl I ve
thymigg and” cyfosine {%, cqupplerpeniary Jangiamngat AFeorsingly; fhe qupsent

inventieg ulsdt miclhdes dsslatEisnucleRi akd iffghedifs thafee Tohléméntary to
e oS Dbt S e SRR b HEe bty
similaratwteic adidsegdémgisy, a chi neric gene may conprise

P8 BRSPS AMMRETRAbThe e by
emplayéug bpbedization conditions comprising a hybridization step at Tm of 55°C,
and utilizing conditions as set forth above. In other embodiments, the Tm is
60°C, 63°C, or 65°C.

Post-hybridization washes also determine stringency conditions. One set—
of conditions uses a series of washes starting with 6X SSC, 0.5% SDS at room
temperature for 15 minutes (min), then repeated with 2X SSC, 0.5% SDS at 45°C
for 30 min, and then repeated twice with 0.2X SSC, 0.5% SDS at 50°C for 30 min.

A preferred set of stringent conditions uses higher temperatures in which the
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and codi ng sequences derived fromthe same source, but
arranged in a manner different than that found in

WO 2100/023880A chi neri ¢ gene may conprise codi ng SPCUERC@S/000406
derived fromdifferent sources and/or regul atory
sequences derived fromdifferent sources. "Endogenous
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The term “probe” refers to a single-stranded nucleic acid molecule that can
base pair with a complementary single stranded target nucleic acid to form a
double-stranded molecule.

As used herein, the term "oligonucleotide" refers to a short nucleic acid that
is hybridizable to a genomic DNA molecule, a cDNA molecule, a plasmid DNA or
an mRNA molecule. Oligonucleotides can be labeled, e.g., with *?P-nucleotides
or nucleotides to which a label, such as biotin, has been covalently conjugated.
A labeled oligonucleotide can be used as a probe to detect the presence of a

nucleic acid. Oligonucleotides (one or both of which may be labeled) can be
16



10

15

20

23

30

35

Hybri di zation requires that the two nucleic acids
contain conpl enentary sequences, although dependi ng on
wao b@9mseassngency of the hybridization, m smat chBGI/KR2009/000406
bet ween bases are possible. The term "conpl enentary”
Is used to describe the relationship between
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the tdrgéy itc@NAf ]{Igﬂééﬂléfoﬁ hl?@leé@f%s nﬁ@'@@%ﬁﬁ&f ddg?)ykse%ﬁl}ggR also
.equations for calculating Tm have been i
PTOVIC%‘gm?,r Htﬂ@néttoalﬁi,e?%% pﬁlhﬁ, P@%S@W).%l)tehe If%‘i‘geﬁfﬁpi/e&ilkatafﬂén under
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that 15 Bl iR B R R G NG G RGN nbs. | Lo
SAdONA Ceodingssequéardirrefdss ¢d aadoulsieptranddd DNA skqidnce that
encodes a polypeptide and can be transcribed and translated into a polypeptide in a

cell in vitro or in vivo when placed under the control of suitable regulatory
sequences.  “Suitable regulatory sequences” refers to nucleotide sequences
located upstream (5' non-coding sequences), within, or downstream (3' non-coding
sequences) of a coding sequence, and which influence the transcription, RNA
processing or stability, or translation of the associated coding sequence.
Regulatory sequences may include promoters, translation leader sequences,
introns, polyadenylation recognition sequences, RNA processing sites, effector

binding sites and stem-loop structures. The boundaries of the coding sequence
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In one enbodi nent of the invention, polynucleotides

are detected by enpl oyi ng hybridi zation conditions
w@oopiodIssng a hybridization step in | ess than BODKRR09/000406

salt and at least 37 C, and a washing step in 2X SSPE

at a tenperature of at |east 630C. |n another

are de%bgﬁgﬁbm S&gﬁt éiﬁhl aittﬁagaég Con%e}r%ﬁﬂl?% 81(1) artlrgnesla!tt?&s stop
codoinyb thejBZQGarbnxysl)etgrminusa fAIchbimg wm!eggggﬁh 1nt:l|ndg,c blflt is not
.. t an or
i A0SR TR S5 ST B G s
and @renosymbetic DINA | mqgehcéslor I& thybeoding ?skﬁcplgnuellel intarded for
1 . a
cxre i LM L0005 SR oS, TRV of T ¥
terminsidon sefienae vatusuely be lgeated 3’ lte Hsd c«abngtseqmence
n“@lpﬁﬁtrbgcﬁﬁg f?'%lﬂe"’ 1?‘%?151%@%?@ @)KFJ %llﬁ%fqu 0 a. a:length, of nucleic

er nore reco
acid semeneepeitheu DN An I Ah o8 diNA dha‘s @Iomprtms ean trazslation start

s1gnaITEi/ Igﬁgﬁﬁix %?H@ﬁ o ogsg g %ﬁg @t (gfl}ﬁn@”(%ré}gi 5 Qexfn?l‘fl%ﬁ&? C%HSH and
can b§ Pﬁ@qnélﬁlalﬁ’rw&ieﬂ defogt polyppptidsesigneet hat can base

PFhHE t¥nk FdBwaRITBARMRRERS Yo alﬂﬁele%tﬁfersegaa%é t%gf‘st logated 3” to
nucleic_acid to form a_doub] e-stranded nol ecul

a refefenay isleqtidle sqmienge.m be?@’é’HIFéi éewna@eaméwl@ttd@ sgquences
generﬁhg rrélafd! € %e@l@ﬁieﬂ thﬁ'tafolloiv IﬂHé) éta@ﬂlﬁ@iﬂoﬁﬁt@f faffMplich. For

a or an
exampleushedieBSlaion M, CPUOR 10 Beten 5 D oRiesh Aatnseam of the
start mddftﬁeaﬁcﬁpabﬁotl des or nucl eoti des to which a | abel,

sgeh as hiotin n _co con ated. A
" 158185 Py SR ed B tieetbaliite B Be loied 5° 10 o
referahet exucledtddprsegaanee. of I partitwhs apstmleam nucleotide sequences

cenrd G0N L A53e RIR  J09L0 B, M5 5 R enc

or Star@ngt hoimt of ftraagosptions Fonuslampleaandst pmmﬁmﬁs are located
upstréd?ﬁlgfﬂ% g{th e (;fqré}fastcﬁghoﬁhe presence of a nucleic

gonucl eot1'de can al so be used to forma
t ripmelegaousx rwqmbmaum" rrofars (betheGinrertaon yof a foreign DNA

sequeﬁl:é %B‘%ﬁl'oﬁi’ér' ﬂﬂ% ﬁ{(ﬁe&ﬂ@ P& eqns%){'ﬂhﬂ %tf'a‘:@eclt ina 8hr0neosome

pre er ab nucl ei ¢ ‘acPd synt hesi zer. COT

Prefeggb ilsgoﬁlw‘&ﬂwrd dargsis HeSnseHFardwomosamab nSthathf aholylo ogous
reconfBiftién. NOF &N @Mﬂ@%ol@@@h@ Qe&‘i’ﬁlﬁﬁatléﬂ Cthed tc%‘htaln

etc. . prinmer refers to an |gonuc eot|

Sufﬁce%fy mgr#e@l%% of somalagyde srgeenses olcihg @@qm@ﬁ@metf@ allow
compwn@@itﬁryﬂbﬁmihg earsd iAeipOrationl Sf Qhéweitéle%t@nﬂfehé‘ﬁro‘h%bome

serve iatio oint for DNA s esis.u
Longd et cbopinblasds and Biratin fgiteshvey Shalugace Slanty, may
increg3e Ithereffasenqhaf homawgdusrte@cﬁmbﬁfat@m sequenci ng.
ner 8se hain react,. op abbf evi at %d P %
r‘éf oyector’ Tefers 1o :any vehicle for°the Q oning of and/or transfer of a
nucleic acid into a host cell. A vector may be a replicon to which another DNA

segment may be attached so as to bring about the replication of the attached

. segment. A "replicon" refers to any genetic element (e.g., plasmid, phage,

cosmid, chromosome, virus) that functions as an autonomous unit of DNA
replication in vivo, i.e., capable of replication under its own control. The term
"vector" includes both viral and nonviral vehicles for introducing the nucleic acid
into a cell in vitro, ex vivo or in vivo. A large number of vectors known in the art

may be used to manipulate nucleic acids, incorporate response elements and
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met hod for enzymatically anmplifying specific nucleic
aci d sequences. PCR involves a repetitive series of

wao esopesmsur e cycles with each cycl e conpri si ngp@€TIK&2009/000406
stages: denaturation of the tenplate nucleic acid to
separate the strands of the target nol ecul e, annealing

prom@tegs Netee gehésanded PORiBld gefteed andlide R SRimple, tPMesmids or
t.enpl.at e nucleic id, ang eétensu on of the anpealed .
modifiEfTiftses Mgudieg. 6T rafible AparR ipito g Bekes. uline-gagociated
viruspleérpesvitiye op pksaride saéh b ?Bfl@tﬂedjr ﬁngﬂtuhﬁicﬁd@i}ivaﬁ\ﬁ&[ or the
uantitative seni.- qyant jt at.i ve .conditions
B lues%&pér PR he(i;loé I ﬁ’ﬁa%}'gﬂﬁ’lm t 1gFeingy Otfartggt D;ggecf}pgments
correspdriding ttheesicaseielgmeaty amliq probedrs iai gduitabeyvesqer can be
i pt-i on- . K leeaction’ is
L ON N ———
has ¢amplenmptatyi cahésiver temining Alteanagstely, Ditfe nevidsc lolfether DNA
. e .
molofbE Tty CAAMATA IRYTEL P afl T DS Bradued B flating
nuclegtidaesagencess Elinlesrspsnta tthe (DNHe teemiget SDNA wedtersulneay be
enirdPLCUL G, SEIRMCAGAAIBYE, 5, 0L T PO YERGRn o
cells st haygdaeopesater tthe imarksr intonihecgedivan gedome.  Such markers

! . r .
o BRI 2L ey SISt s
Pmte’d@i%.od%) © BHdKPly sequence” refers to a

DOl YDER L6 and canbe. T anoce 1bed and s EAnS] b P RS
. ol ypept i : :
in cellS sSalLat s aniaal SPISc.y  YiTal B5oips Wiy gampgnsed nclude,
but preacest unditedt b catunoviruef mtidvakke va@#hiat Gfivus, poxvirus,
dens uen‘"te@. ."Sui t abl e. re]gul at or s{eguen es"1 refers to. .
adenqr A0 RIFd LruE R RER ST EH S, SRy PaCulRyEcthndgi virus,
measBBouRIse e'm)ian}/viitdsi 4% and E:j:ﬁ;‘tvlfiﬁ.tBai‘iimh(u@'Veﬂ_tlﬂf,1 c Q@H}chfmgviral vectors
. i sequence, an ich i uenc
N T AT T R
(cationianpobnmearDDIA compdesp andtprdteindNg canpleses. In addition to
Lncl e .
a mucfiig B6fH A VRGBS IR € SR ABARPIE Py o remaps, gor
selectablso grirkers nussdigl e el ciRBA measveing) rgdsmoesoriekf patleic acid
i ngli ' : r daries
transfB) RN (B ph e B o R R Al o o Bres I8, B Sliom
atlbetterns “plagmidoyetess o Ansxidcmomosariahelamenstafen carrying
a gen€ 9845 abt pA® of thd Eé’ﬁt?ﬂ’iﬁl?@abbﬁ&gﬂ dtUfe cBlICHH DSyARAHEMRE Form

can i ncjude, but_is not Timted to, prokaryotic
of cHgglAEncisuPIBRIdachrINNA, Molarblese. DRAUEbq GleYs aney be

auton®URIUsBY HeHIREdtTh cDNEq @SN GRfomk! iftBeratiadi SERAGHENERage or
I s.intended for,.expression in a eukaryqtic cgll, a
nuclegyfly a SERYIILER-onliBFeYnalCILGHERT r §hs SEPFICPHRL efhi AatSiBgle-  or

doubleesitimdeé DN o RASA, Yoy edofaine tnyd sotiel e vIBidh Y number of
sequence. "Open readi.ng franme" is.abbreviated ORF and .
nuclepgg% ﬁgqqe&cg%ﬁatq?egfjo QF Eeconicbmecl? into a unique construction
which is capable of introducing a promoter fragment and DNA sequence for a
selected gene product along with appropriate 3' untranslated sequence into a cell.
A "cloning vector" refers to a “replicon,” which is a unit length of a nucleic
acid, preferably DNA, that replicates sequentially and which comprises an origin
of replication, such as a plasmid, phage or cosmid, to which another nucleic acid
segment may be attached so as to bring about the replication of the attached

segment. Cloning vectors may be capable of replication in one cell type and
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aci d sequence, either DNA, cDNA or RNA, that conprises

a translation start signal or initiation codon, such
W@20010988G or AUG, and a term nati on codon andPCERRR@9/000406

potentially translated into a pol ypepti de sequence.

The term "downstreani’ refers to a nucl eoti de sequence

exprebéioh mSaﬂ(smat Eéhﬁﬁld @e@tof’gf er(lﬂﬁﬁﬁlgW@dtstt 1RA§ SHRAPASS Bne or
nucl e e se

more SBaBéiicets %1 o e 3B g0r SR an BF gels e s Dgdbe vaptargor

one op mcn’e mﬁlti;ﬂ@ﬁliﬁthmtesrfor Eﬁ)%rﬁ&iﬂﬁi@s@qudﬂ&@s bf aitetedt.i on
?tl on. codon. of a g}e cated downs

it " oRPERT e, PRREET B 15 Thevedibin PLiSGLfeafy vehicle
deﬁgn@d ¢o enhbleathn lmdpmwiEOﬁ an uﬁmreed hatleicsadid csetu;zeh& fdlh)wmg

ans g BRSPS, PLOLREL' U5 IRHA el ) 270 e i ci

seque@equemasaaﬂh aplaced undentthd omtrdle of' caitad elbnentoduoly as a

prom&%g ue?ﬁ‘ﬁﬁnﬂﬁl Spftbﬁ{ottéﬂq ?lél %ghgfrl%é} 1}3 g}aenlglg% ng{th%%Rrb&x%tﬁ%l regions
or prtsnatenfs,swh@hcﬂre tusaﬁlsl ¢ idptvieorxpredsoombbgausleic acid in the desired

host %%‘i‘@'lﬁﬂﬁél‘aﬁs il feﬁﬁﬂ%\ tbgﬁfgsesﬁ%ltlécf in ocfleaar{ Or ¢ @flally any

uence | nto anot
prometgs eeqpabﬂ\e ol glrivéng oxpirassionr hefo rtbmenar ecfa@r &6 ysed hia an

expre¥§6hOvet®td Qhéluﬂlﬁgo eutl Ifot C ILARE QPR vﬁ‘%lt {)ﬂfoters bacterial

honol ogous, reconbihati on. For specific
PromQIEED, niAHEE] oRTOTRYTETS, e dAFRMAIIAN dWAMSIPrSs Lytheent pyomoters,

constit@fide ﬁ)@@l&l@f&s Oﬁsslil@@ie@ﬁ‘i/c bfbrﬁ@ﬂa!r'@r}ﬁﬁ dg&fneﬁﬁeor disease related
chro to all ow, n%lemsntarg 5{1 d

promSisEs, sye IpresRtah SheRific, Bhamptern dnduciblecpromismmight regulated

promdn@m einchielih@n Fupﬁ%’é‘l P 18ited a0 thE tesarm fe]‘céﬁ gr @340)‘ romoter
uence sim|ari crease, t he icie

regiofho 5 BEGudte et Pathe A i8R sl ispent Eﬁiﬁ3 of Rous

sarcomhrmiw(KSiV ),tthe Ed Aooi m@j@f lagnpifoatioter QU3 fPYrofeldeBoviruses (Ad),

the HREIF CGrSkSolahls JHITREYY roune gl PtmoTer o erpes

simplen wigus o(I-bS%Vh ghatmdmet fkénasep(TEAt promatkr,t ﬁa: dacabdvarhs 1E1
prom A, A ORBEET SLE" o1 il SOTBLEF, DRy,

glycerabdg‘md@n&»phgsldmtaut oddrysluegenise of((BNRD}é)ol i paoinoter; n the
phosp‘ho%?yce at@_rlﬁg ?fnGK)o r(ﬁﬁgl?ﬂei Cﬁ'feu esld,'ti}‘ijlfrc tﬁ)c?vi%ﬁgloter, the

tor ira )
albunpgnpromaeteye mhw@gukamry IS@QW@S nef the movseimeadioghionein-L

promd)t%I Qnd ﬁﬁhé ri iotiaf rc@ntl‘%l( r¥gl‘6ﬁs°Ehé ﬂbY%M@usﬁ%ﬂo?’i&%rs (HPRT,

Vlmefﬂ?ﬁh | Ecﬂ%ltne élﬁr&s é‘n‘ggﬁm&‘s Ihnl‘iféac cﬂ?l% ola@tnéf)tﬁéss gdndec intermediate

filam&its l(&éﬁrﬁmaﬂ@ﬁfdﬂmﬁl%h{% kR Rir) TCAP, 8h¢ thPARE), RhE promoters of

theranfeficogEnt dpleibng MbEs R o &%%é“e%;ﬁéty%%e{wmeshke>

pathogélenis ags divcaie Cfelaltédlprorhﬁfﬁﬁs‘éhﬂ Uﬁrorﬁditeﬁi étﬁﬁﬂ @xhbie Nissue

spemta 01t}p aang %ave Legn utlloz &P t%agsegfellﬁlcaztuln\rlr?ais such as ?he elastase I gene

control region which is active in pancreatic acinar cells; insulin gene control
region active in pancreatic beta cells, immunoglobulin gene control region active
in lymphoid cells, mouse mammary tumor virus control region active in testicular,
breast, lymphoid and mast cells; albumin gene, Apo Al and Apo AIl control
regions active in liver, alpha-fetoprotein gene control region active in liver, alpha
l-antitrypsin gene control region active in the liver, beta-globin gene control

region active in myeloid cells, myelin basic protein gene control region active in
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Bl uescri pt vector. For exanple, the insertion of the

DNA fragnments corresponding to response el enents and
wWEe@ane3ssE i Nnto a suitable vector can be acconpCT/ER2@9/000406

by ligating the appropriate DNA fragnents into a

chosen vector that has conpl enentary cohesive termni.

oligod¥rides it Ic‘éﬁb ¥n thdBrandayosintlight A0 @6l c%%tf&)fe@i%n active

in skef LR b ek S0 el P s At o active
in thet eypothalanfis pyvevdte kénaseyproectogi \nﬁ&[ ?domt@’heﬁropfcﬁhﬁter of the
or e S 1.on

t abl ke t hat
fatty 51t S5, i) PSR s Plor Ol HES bt Musels ERL Aot
and thel like.ar I]g eadulitton, Sticgse nexression| sexpiendenthdy dat |Iﬂ@%1ﬁed by
t t
e I T SRR
ﬁc oxprassvn eetors wonsiricicd abpue arﬁaﬂ]eataﬁmmsgjand to a subject

in the%h‘nv(?f y g@ﬁ ?5&&@ ?ﬂa@ bhS Tvﬁ?a ?i’\'ﬁwre ggo r%la "t HGF may

ors can
be adrnmlst@eed biﬂpaa&télya otithgrni ssquentmllsad@n oti thes, same time, i.e.,

co- adﬁmf&&g &gamw n@ldwfby%he R%Vdrrlﬂare Ade FOh B %fd;ﬁﬁﬁsy be

ex VIrus ent V rus, OoVI rus
adnn@‘eqxa@.orwcraérmmﬁ%mé@r@ sipgle expieasioni plasmih cantaining genes

for tw%Rﬁtﬁio!ﬁe ?ﬁffbﬂﬁé 69 $HQR %h@r 8a191‘érkfi"é>{3ﬁ‘éss‘ﬁ?%\1% %eﬂé%cl}oy e two

exes ni c
or mo’p"%uwrfp@saé@ (ﬁ&% Vrie :p@ww@r nprarple, haitwo Roforms
ﬂHG]Eg r 32@! g&}mﬁ Cgl:ﬁzgqj(%sa(ﬁhgnﬁgﬁéed '()?ﬁrrrlg?eﬁ\;d;U§éﬁd1§teacpﬂsm1ds
Alte rqﬂél@f?@h she iy SrPaiccploamids RaRieENEE Asars 1o { 8P and anGr
may tbel as$d nfor Eﬁaahmmﬁlﬂratl@ﬁd TTFM&IVI\%F i Eg tsﬁig% e@?pr@@sllgn plasmid

ransfer r ich tis ra
contaifhi] Efies 45 ot (" S0 QLG Mgbabh tingeied.  dnappreain
aspectxafr ﬁ}emhmvermem,rmiﬁ fH&Feahd @H(éﬁbalfaarsymgl? ﬁp@@?ﬁon‘. bRism1d is
et abol.i sm o
encoded 1P fud Blibe oty IEGe B pYRLPRRUL IR RGBS, maa¥ e o
numbcmloef_c appig)acﬁeﬂ: tto efremlwedet snowey then aareo qmﬂnymsdlgrotlde capable of
expressiil hit 36RY9s %e(gkfﬁﬁnq%g ﬁ?z[gfm'dnt 441 é&ﬂﬁpéﬁ(@? %%gllsnple the

€ Or nuc ces rlnear

use o s@yﬁ@iﬂ@leﬂéQﬁon@ﬁ Eatryi Sitd dRIGY) stgubhesss tnahpieson @S/ expression
cassetfé@A andefsy&e Bfémsany];]ave gem nfbrdhis gfbrﬁls H)%ﬁ%se‘af from the

nuc eotide s quences een Ol ne or re
same plasgud qFrmy o separatauplashdsaascdiscussedphpre e selected from

the grbﬁ’;lﬁ cOAMSHAY of MHGFOHEIGE 'REITE Rhd 30K 2 DB&%&@%@%&M& gRoup
uct al’ong. Wi t h apptopri at e

COﬂSlS&Wﬁr%ﬁggﬁf pNa gn% and dilold cdhe twe el mene ngof@é@man also
includeeidditson) mlbrl@csﬁom@ Iknowmocéhd of @rdﬂﬁﬁr}r skﬂmi theodrt.2

ek i 3 iufipduerd fned o desieed hastilstsy ethods known in
the art, eﬁpgl dajdcéion, ﬁﬂaﬁb\feaﬁom ﬂbaﬁﬁpdnatlbhaﬁﬁcfﬁmjé@ﬁﬁhdtrahﬁliuctlon
cell fuswn rilpoqoct:tﬂ?n u%léccl a gene :ggn or a DNA vector transporter (see, e.g.,
Wu et al., J. Biol. Chem. 267:963 (1992); Wu et al., J. Biol. Chem. 263:14621
(1988); and Hartmut et al., Canadian Patent Application No. 2,012,311).

A polynucleotide according to the invention can also be introduced in vivo
by lipofection. For the past decade, there has been increasing use of liposomes
for encapsulation and transfection of nucleic acids in vitro. Synthetic cationic
lipids designed to limit the difficulties and dangers encountered with

liposome-mediated transfection can be used to prepare liposomes for in vivo
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segnent may be attached so as to bring about the
replication of the attached segnent. C oning vectors
woragpdbesssapabl e of replication in one cell typBCT/KR2009/000406
andexpression in another ("shuttle vector"”)- C oning
vectors may conprise one or nore sequences that can be

uansfwg/dnfo(fra g@i@@dl@ﬁbﬁtlcflemr%c C{Vﬁ'ﬁr UBhAISEN @4&149@407413 (1987);
(0] e nu (0) or
MackeP e ¥l AR S4reh S8 AR A58) hnd Uimer et a,

Scierice 2pOeiskliSoil 998%). orThe ﬂsieebﬁ cdtforic hﬁd@mayqir@ﬁfﬁté efi€apsulation

of nqg,qggpf[ye g3 gﬁgdtggq %Egiglq @ghggl SX 1{ gs\ﬁ?tlﬁoﬁlsmn With negatively
chargedacedf mamblraams i(Felgricheer hdstScidine é’Bﬁﬂiﬁd’ gl@rs@)) i . Rarticularly

e

descrmedlm eWOﬁSﬂ%ﬁ&alW%?%ﬁ} amd diffanb@59,127.t h&he use of
lipofédiitR 1d Firb@OREOMAR! LA AN B BRUBE CidandM Mo has

ssion of
certamhprag‘ggalr advansagesc el Vokeculan tatgeting aﬁ&lpbswmm 40 specific cells

repre§é?ﬁ§ %]né %&%A g@l beflefit’® RN cledt rtﬁé{atﬁlk%ctﬂ%y trgﬁﬁg&tl&{ | to particular

riving expression of enes
cell tME@dWOﬁ C&beepqﬁléggr orprederrest in |ant¢ssu@|wg m@ﬂluiart heterogeneity,

such hd ﬂhﬁ&@aé QiveY] kidhep! ﬁfﬂ’flﬁrb?anpaql idéal r‘t%’ﬁﬂé?ﬁﬁ:ally coupled
ni mal_ pr.onot er mamal i an rom) ers,
to Otﬁ?fomﬁ grules c‘%’ﬁs&lpt puppge mforﬁyg@tmg (M@@@ér ghaéi 1988, supra).
Targené@ Rdptides, lead hQﬁﬁﬁﬁﬁl‘eé} &f neLARAIRNTIREAL e PPHRIR Such as
velopnental ers uci bl e pronoters
aniib o i e el npl iposaris e cally.
I %éﬁﬁol&uléd‘@e%\mﬂuﬁﬁl ﬂ)r G&iﬁ‘iﬁtn@f aandfectiteef 8 hucldi€acid

i o S5 SRS rRobIE (2 DS B B Rl RS e from

DNAI ehmdmgombtmn{ M., oW@B6/26808)s e (aAdjationite polyaier (e.g.,

al ovi rus (HCI\N) i medi ate early pronoter, the
WO9§@%§WS| npl ex virus (HSV) thym di ne kinase (TK)

pHdselserpossitde bacntradicesvdidr jr onotasr, nakied RINAnplatndd (see

P L
ethzcﬁo@m@gclwe caR ealkd r2es @s¢P@urisl oamaér Huwhe Gegieqfhen. n3:147

(199 MWuefaﬁDj%ozt@ﬁe;ﬁ'méﬂz?LI Jplak Lt he regul atory

equences. of’ mouse netal ['ot pronot er and
¢ FHRderm pitrassEctionn et fe ghe ustakenel exogariousws heterologous

RNA P6O NS 903( HPRE1L, Vi Aeeén nhasb Reh| mtraﬁéf@é‘cle n @n%xtog@nous or
i | anmen

fers of the internediate
hetefqlegg‘?lﬁ R. zﬁémﬁﬁ%m @mhk%M (O, I&AAhas heen infeoduced)inside
the cdlhe Are1bhes Heeh "thakaRaied! b é’iﬁo 5 driGetMdPogGISTRNA or

f VII] t t hogenes s or
DNA jivhgns °Isaa§fsateéf’meqrsbﬁ% ? MenPRAC Shmgps The

transfoiminge RPeA&i farciDX}Aandahavpe kiﬁwgrattew i(¢evhlefitly linked) 1nto
chrol RN UM o7 S DERELEL 1 9T,

c€ltamsfornsatian’ gdas toother thnsfer of a nucleic acid fragment into a
host organism, resulting in genetically stable inheritance. Host organisms
containing the transformed nucleic acid fragments are referred to as “transgenic”
or “recombinant” or “transformed” organisms.

In addition, the recombinant vector comprising a polynucleotide may
include one or more origins for replication in the cellular hosts in which their

amplification or their expression is sought, markers or selectable markers.
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region active in pancreatic beta cells, imunoglobulin

gene control region active in lynphoid cells, nouse
WOreovae3gst unor vi rus control region active i n PCI/KR2009/000406

testicular, breast, |ynphoid and mast cells; al bumn

gene, Apo Al and Apo Al control regions active in

| I terﬁi phelet@blp ke SEBR €ORAhS Rienﬁfﬁhgnfa%%ﬂ MBuhlly an

| ha,l-antitrypsi n.gene ntr |ve
antibiale i oDl TEERant Hne Geds abR i pe sElatin fo baged upon
the markety gértd’ sl e€febt, 9.e. nesistandeasi 4h MitiHietio, Geniearkeor Pherbicide,

onaC|ve|noI| droc ecIIS|
COIOIH}}%@an DIATEHES: A eg e 5198 ?@gl%‘ﬁ %abtft lhg(@’ Ivﬂwrem the
effectisalsetlab trackdhe inlsmritages aﬂa)tnuokuc: acidl (ﬁ‘aﬁteﬁresﬂwrdvmil@ identify

o coB5PSySAB0RE g L BIBFLLY ol PR BARSHERAEINE, egpnges of

selectabde fragtkgr sgrings bkmaivn gandtused | mathep act eicludar gemdse proxfiding

R LTS T e ——
blalaplyos;tdmrblptdc osfuI&mamder and rclecgdllea; oand sgapesntted ared used as
phen{)tﬁ/gné I keljs_h% eex nbﬁegu?étﬁlrrf%%ﬁ% Uik g},}xﬁg?}/ Grafsferase

m ni étere
genepﬁ%ﬁbﬁ dikgt i cal conp03|t| on. Two or nore |soforrrs of

H@fle”&Ymb‘efe gFteh| g@ﬁ@" ?@feﬁeﬂﬁﬁq{&héic aecﬁd REGoding an identifying

Seque nt |

factog éhaédmahfes f%be dde&t@é%sf é’?%edpllﬁ%ﬁnﬂé% répsiriartgeneim ffectrvherein

the effséXf i8U¥ed @b tiek tHBYniRG-itaged 8{55@1&1@1%1@ heifiCo PR RL S & iRkhtify a
a single %élg gﬁSl 0 I as con aLni ng genes for

cell qr\r,@ggpls%ﬂgﬁ eRite f abieryst.oyl/ e tq mpasure
gene tehprageivesiddactibheort anruﬁnﬁle IM 165 dff reﬁ@ﬁeﬁ%n@@ known

d d. he.t fl
o GELEL o 0 SEETR 1 s A A CIGTD)
chlordinphemiabdl vel ycetyhenrisferasepar @EATY) as nﬁ@alab@méasr@l ng (LacZ),

BetoSRTRT Gk R et ey S eREiF cmalir csepes may also be

consigemdrepotengeiesi ng genes for both fl HGF and dHGF may

beP?cgﬂg@‘:ﬁhﬁr"ﬁ d@&r%@éﬁ@%& %39 g)?,(épcf 1 géﬁcbgﬁ%‘%a}gﬁ]%tah%gfer toa
DNAeswsp¢ace papable efreenprolling ¢the ekprission bf asepdinat sequence or
functﬂﬂla}/ rlgNAem!nd%%nerElPeﬁe @(Fﬁ% & 19f1099l%iﬂ°§c E(? % LRomoter

I nc nor e an_one p I de
sequesepr e SEQIHGLeEH OFDE b’ledfl larthalrmﬁgf:@ ﬂpasmmtlwm or be
compoB&d Bigifféeht 8ATIttE detibPEd féﬂéh?go /rp P5@Pin nature,
Entry Site (I RES)_sequences, ters ressi on

OF SVER COBHNISE, SWH&@%Q% §§RBIEA RS T fmandowtend hyrtbose skilled in

the aftShe ﬁfﬁe@ﬁﬂpﬁ%‘a@ﬁér@ rIﬁ?’ doece ﬁ’(fjéee I@§§Ibigr(gf a g gtg"ig different
i scusse

t1ssue1sr§rmc$ﬁ ygkﬁaya{%nr d@i ‘?IH:gStégesf 0 entyQr, g fgsponse to

differbPenvirorgeéeal 6ﬂpﬁ$f$i61dg|‘ﬂ@l GoRERiERNS lPifbhfd)@eI@fthaﬁEeQuk@a gene
two or .nore isoforns . can.als

to bey GRirERE AL A1) PSS AoRB TN FUBBHGeraTed to as
“constitwtiveapyomsloterk.”i nPtdr@orets .that cause a gene to be expressed in a

specific cell type are commonly referred to as “cell-specific promoters” or
“tissue-specific promoters.” Promoters that cause a gene to be expressed at a
specific stage of development or cell differentiation are commonly referred to as
“developmentally-specific promoters” or “cell differentiation-specific promoters.”
Promoters that are induced and cause a gene to be expressed following exposure

or treatment of the cell with an agent, biological molecule, chemical, ligand, light,
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Vectors may be introduced into the desired host cells

by nethods known in the art, e.g., injection,
W@ e@ns93884 i on, el ectroporation, m croinjecti oNPCT/KR2009/000406
transduction, cell fusion, |ipofection, use of a gene

gun, or a DNA vector transporter (see, e.g., Wi et
or thellike thatBiiuceshBenprafibté6 ard b%ﬂﬂhonl‘&ﬂrﬁbrréﬂ toJ as BiiRducible

1 88 and Hart t et al,, nadi. an
prom§liFE of Siahfeble %ﬁmm érs 2015 1a TR fRCogRipRt A1 siAGHin most
casesatiroeglactgbdundahies i ofv easgulammm atqakscesbRavé tnod deepdcompletely

detnf Y RO SBnf BB P B B i

t Tdves perhoten sef;uammd és aypiuiatly bourwdedd at Sy 62 ftetmmus by the

vons AT U s S, ) 14 e

mlmmuanmﬂmber ohbases dyeclemertst meqesmyrte ﬂntmes tremscription at levels

detecﬁb“f@tdbg%f%kgpdgﬁl% 4%9%%8 %&Fc&ele sé‘éueqﬁéo&zgg N lound a

transeugption Mpsidtiossite(sansemenily ( BEﬂ fcamxamme; bt mappmg with

nucle®§d €9EE 239 whlid%us( é)?gtaﬁ bﬂ?ﬁn Hée%sgé Pk8fuences)
not e _encapsul ation o ve y c arge
respoa@,%ﬂeefqgr the ibipding od RaY. V@@ﬁ&s@ fu3| on with negatively

CRargEdsGe ﬁeﬂ'&%’l@ "'&H@e? tﬁE %bﬁﬂ‘%[" @F trihscripfi ? gﬁpﬁl&gﬁgnﬁ%ﬁonal

989)). Partl ef ul
Com‘ré P?‘?Solﬁsa st Wﬁpaﬁ%lﬁgrp@m%ﬂeeﬁrensg&baeﬂm eoding sequence
into lﬁRSN?AI Retch As m/tﬂa&gﬁ@NAV@ﬁééd7§@3th@%d‘ih§ sequence contains

27, The fol fect t roduceé
mtr%%l 34 m%@:g’éo %F?ﬁ ﬂrqtﬁl'élpegl@@m'd %a! tﬁ? ga g SLAVENEF- has
cénmsanpflaﬁﬂl cald &tht@ldtﬁﬂﬁ$ comirelc us{equeﬁ@rsg etrbftgd @6 DNA
t e r esents .one ar
R KT TR Dok S T AT
provigarfor thelexipressidn dsﬂ/meedmglﬂeﬁuem:ermrat hestlcetll y Iﬁreeﬂkafy(ﬁd: cells,
r t er ogenei t such as
POIYE‘SQ%@ah ﬁ%@}avﬂeéljg C%%grﬁ)iﬁ q%qp% hegbr ai ny Li pi ds nmay be
cHéri taahl yrespopbe delement’haefers| tc wines of omoré ecipuaciage DNA
eleméHts m%&? Ebﬁ‘fér Qe\%%hgﬂ(fe%sssaen glzﬁgm éfprh@ha%et(f‘{lﬁlgﬁglg jpteraction

eurotransm

with félﬁd?NAw Irslmgm demagst ol tasscripgiomiaatqre ptlihis DNAeleinest may
be eifiRd HalsiroaHe! @@rfe@t 'drpﬂﬁﬁ‘?ﬁéctfac ﬂtg agelq]}ieng &' composed of

nol ecul es are_ al so usefu
sequepeg metalstardiplibsites separated byd wriable num es@muabeqldes The

half $ifdki @i %e%hﬁ&l?ecﬂt id%%t&ﬁl %nd M%e%tlgs’ﬂe}thepeﬁiéc@% inverted

derive |n|ng protel ng g W6/ 5
repeatsy Oraasc%ﬁ}%g‘?nbagA §Hig (s mpgugers qui“fﬂ@ alfjsites in |t§n<53ﬁI§o The
respoﬁﬁts selézhentt PnayidodEieRe a YEaiMmal 'pi*ofsﬁ'o‘(é} ?s%lé’ceﬂaﬁ%% Eﬁl‘ﬁ‘erent

é ee U S tg’atent Noz h ﬁ. 2, 5,589, 4 h

organris §lepebiiErupdh (BT TR ObIIBIETLOF | G 8RB ghisacHagh the
responsd éémend Ewﬂllséié (lﬂ%tfrp@fat@d a|Thd'|lDNAG€Hiﬁd11ige don@id46f the

(r S% n) :%1 aﬁl Bi ol em 198@6)
transcription’ factor bmds bn & presence Or absence o 1gan the’ DNA
sequence of a response element to initiate or suppress transcription of downstream
gene(s) under the regulation of this response element.

The term “operably linked” refers to the association of nucleic acid
sequences on a single nucleic acid fragment so that the function of one is affected
by the other. For example, a promoter is operably linked with a coding sequence
when it is capable of affecting the expression of that coding sequence (i.e., that the

coding sequence is under the transcriptional control of the promoter). Coding
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The term "transfection” refers to the uptake of

exogenous or heterol ogous RNA or DNA by a cell. A cell
whamolesso "t ransf ect ed” by exogenous or het er oOPGERS009/000406

RNA or DNA when such RNA or DNA has been i ntroduced

inside the cell. A cell has been "transforned" by

sequefsegeaRUse operabheliaked a0 TefNAtay §ddhenbed it Rense or antisense
1 ansf ect engNA}gr DNA ef f ect s(ﬁry phenot ypi ¢ change.

orlent\?ﬁg Ot ransfornming RNA or DNA can be integrat ed
(The aerntexptdssioat)asiused heheipmesersaio tlﬁ%l&rz[fﬁ;btlpﬂoﬂ Rndhgable

accurf AL o sshCE R o BRSLRE NS ik Eh HipsChbclic acid or
polynoclgatidem Lixpsesstammaiy mlgerefer tatrhyslationlof mRINEY irdtarcgrotein
or polsjgg gL 9ani sms contai ning t he transfornmed nucleic acid

mernts are referred to as "transgenic" or
"'The detmn doassetve,” ‘bxmwﬁmnrmd%em’gamﬂ Sgene expraddonicassette”

refer [t8® o SEOARNNANY DYRA! Aol VIR' 12! Ml NRNIC SRIIAE UBY or

e-one or nore origlns or re |ca 1 on
polynudepulda rat spegisic estyintion Sttﬁ% or bardpjmologaus oecammbinhton. The

segmeerﬁmf@ﬂ‘z@ otn r1§93“@ B yodRldofidR RA éfdpﬂéé ofypeptide of interest,
Thapr f@fodes diolvmeptide

ect abl e mar
and ﬂxedassq:ttq/ im@ rersére@fmn smﬁp Wsmmedﬁo msmel msemommfrﬂl@ ghssette

in the ﬁﬁ?}pﬁ%{a{é‘éﬁl R@md At trbﬁs&gﬂltf’oﬂ Qngetraﬁ?sh@cfﬁr? d ‘f"ﬂ%n?[%ﬁ?l%lon

(0] ene' s ef ., resistance

cassetfiy rﬁiﬁbﬁt f¢a ' Resildg AREIOT 1COBPIIRG; %m@&m@é«mﬂdwat encodes a
polypBptide b intefesy And. hafv_i él%ﬁféi’ﬂi iBadRIoN, toPfhé ﬁdl?nﬁéllé@‘ude that
t he eff I S ?1 tlLacé the inheritance of
facilith (sghelpEmation o5 RasteH BE Hosien BSSCHERt PHPYCHIbrssettes,
gene CHXp@é@&ml Smstsbt@és hingl itrieforngdidm ecasbsit®i anagi slsof compnse

t el ect abl e rker
elemeg.ﬂsd eSGIIPW ?We eafmim eﬁls FREsSIon an y@uﬁ tlé(e encodlng a
polypepﬂdsbﬁnn‘&resl ianphost ¢elh, ’ﬁhemél@mﬂmm megem@m/e;lbnt are not

timite 337 D hibpadReg f Fln oM iR G ARl repopss glogaent, o
tenmrp;ﬂienmcpmnce,rmp@]@'adenyla@on sa:[udmeyami ‘dlerldgml atory
g?ﬂgscs:rrhs‘%%?x@ts%ﬂ%h”t fe?@t?sf & IR 4B tfao%d g r&sé&%e yl}gnent

ene ers 1o a nuc elrc ncod
associated deith |2f prwglotexcta@d @ agaridsdepnadent ﬂ:mascdphonffaewr—based

systerR %ﬂﬁ@huﬁ%ets}ﬂgsérﬁg ‘Uftggl‘% &ﬁgslrezlhgéﬂ{c{%g%%oedﬂgfég ik £ ession of

effect 1s u a nuc
a gengyiytg veichdbe respense gemgah and prometar|are ingnrpeiitedn t hat

heRe itoE FhRulfie” ﬁﬁ&"%‘l&dlﬂﬁteg” Shed i & ifdloe, PR orf thhibit

Teasuyr e gene expressi on . nd uctlon or transcrlptlon
nuclei OE£eBF eﬁ@{f@ﬁl{o@r resuiing Khdvnreshectisemdugtipparegduetion or

mhlbmoﬁldfqﬁotehmt bsrm tilé pfoductionen fluorescent protein

b%ﬁ%@@?gléh? iy ?{5@8%1 mbeta?g'eté{ﬁ%%fﬁ 3&?@3(1&@}%% Aeclpfe but
are ndti KmiteBet@cinly\eiorenkeicege aesytomegalBaride(CMV) enhancer, an
elongation factor 1 (EF1) enhancer, yeast enhancers, viral gene enhancers, and the
like.

Termination control regions, i.e., terminator or polyadenylation sequences,
may also be derived from various genes native to the preferred hosts. Optionally,
a termination site may be unnecessary, however, it is most preferred if included.
In a one embodiment of the invention, the termination control region may be
comprised or be derived from a synthetic sequence, synthetic polyadenylation

signal, an SV40 late polyadenylation signal, an SV40 polyadenylation signal, a
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consi dered reporter genes. "Pronoter and "pronoter
sequence" are used interchangeably and refer to a DNA
WG e@eysse0 capabl e of controlling the expressi oPCDKR2009/000406
codi ng sequence or functional RNA. In general, a
codi ng sequence is located 3' to a pronoter seguence.
bovinkrgronitlke hormaye {B Gy bul%ﬂdé%dhﬁ@h kiganal | viedItefrh Bt} sequences,
thg@t?!ve gene, or be conposed of different elenents
Orthetd¥S-ved fromdifferent promoters found in nature, or
ehs termprils en@y-ooddipii seqidhcesEgneis S untranslatednetpion UAR)”

S illed in e art that,different pronoters
rofer R PRAN Gt BncaPl dPuitld ool prccifing BpfRncE dhd may
comprise qudgadenyiation {pelygA)preagndtidid ](cs]?epmmcﬁ:s ek otifer sequlences
e ns . ffer envi ronment a
encodlfi HeBRIBLy, Skpdl ARBRORE. SBeCie PR ASPHCRRIELSF gene
expregeng. t d hisepalypdeasdation sigmebis valdllyt gheascterized dly dffecimg the
«, . ,r t ;' H 1 S_ n
i SRR 5018 185 SIS LRI BTG
spRegylptoryeragion’pacterse te annbeleic mefdsequence thet regulates the
vcel | csneci i o Odnent | SEUES SBEGLTiG: :
core 0 TSPSSLE RSB S | €Y TRRF T on oy inluce
sequeggey Bdae 2k Dafuspbe respengibliyforoxpaessind prasmticdar satleic acid
(a hoﬂi(flégé@%gfibhf :br ?dlﬁ}é GAERRE! 3¢ h@{l@ésr gf gﬁ QifgeZF?t origin that are

devel ppmental | y-speci fic pronoters” . }
feSP°H$1S¥ee rfgﬁt P’éﬂ'eéﬂngpéléﬁcf?lie@t PPIOkRINE r 9T " eVsi fynEedict papteins (a
heterélbgoud drepesh)and Inayaeri il Nehd OsdRficBERY asmethd Ndqavhdld of
kex(gtosurl%e}gqor Lreat_ment,1 of the %el_.! gnth an agelgt, ol
Prokapy it g ey e €11 eral ceifs o depivgdmepduenegs iyt stigulate or
repredsi kanddrigitiom dfice gehbanpd apbtific 6F GoRNPFRITIY niffef r#d in an
"1 nduci bl..e pronot ers” | at

. t,Q as or ,"reqgu abl e ..
induciifle 8y pon-iduCible” ATGE, * REEHAOFRATBIGS dnrlude; prigins of
replicatien, BaéAssplive sites;tpromoteiar :eﬁhaﬂéerg,egahgdrqmgﬁﬁl termination
e . . le i ned, .
sequeiEEL SN SialRl SedlRincBE ShiER TRICE! The sofiebiis AR ghe secretory
pathwayswftle taagei adlt.y. The pronoter sequence is typically
bau i.ts: 3 ' Gript
PRIl epioh, figf B %%g*%“gé@&%@?% R 3P, 4 seylgtory
region padtus eot maturaHy msseciatedewitbfthp espsessed auecleinnsid. Included
TR ) ey _
amonf SREHERTHIdedus Bebidlcky rEBRRC AP ko fllafdhy KEUBS from a different
speciese Hrmpeierviegiope fosy adlitfexank gene. nthrihragniatpe sespesrese and

reguldt6BNYRMIeABES WhelaE b 9t beEurSHailR, bRY wIBBR hRIINitikd by one
) nucl,ease&]gll B gs wel | as protein binding domal ns

having ogdiwang @#€les) responsible for the binding of
prt :ytﬂﬁ’%s@fipt” Ar@féilit; n%slemeeanoaml' u?z_céa[ti@e from  RNA
control " of .transcription ransl ati onal_contyo
polyniiheciali%en KABSHPHHLr O IOV nerBieaCes anddipdhS. RNA
transctipe is adierfecs equyiementairp copNAL thBIBNA Sequle@oe it N FefBMAd to
¢ spl.iced (if the fodi ng se uelgce c@gi ns i ntroylf%i aHdf
as the, pribianye JranseEpE nar pitof@h Bhedd y SPALCERCEgidegtved  irom

" post-tsegurptienal processing of the primary transcript and is referred to as the

mature RNA. “Messenger RNA (mRNA)” refers to the RNA that is without
introns and that can be translated into protein by the cell. “cDNA” refers to a
double-stranded DNA that is complementary to and derived from mRNA.
“Sense” RNA refers to RNA transcript that includes the mRNA and so can be
translated into protein by the cell. “Antisense RNA” refers to a RNA transcript

that is complementary to all or part of a target primary transcript or mRNA and
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"Transcriptional and translational control sequences”
refer to DNA regul atory sequences, such as pronoters,
wenivaneisss, termnators, and the |ike, that previ/E&2600/000406
the expression of a coding sequence in a host cell. In
eukaryotic cells, polyadenylation signals are control

that &OM@prgﬁﬁoW§ F@ﬂé e Thews %jlerh@ﬁﬁkﬁy (¥4 aﬁ%tlsense
SR

t s whi
RN A S o R R o S e om-coding

sequéntee Banbnwmdmg bedpli@c@l\lér hhe dﬂoﬂihgj @fﬁfueﬁh%e of “Bunctlonal RNA”

refers b ART<oRp 20 s’ KNP afiy T Y dg el odSlared vet

has aanmSedceﬂu]saepnmaseemtlfs or half sites separated by

R Tl s TR CTEREA A YRS
to a pelyinasie cosponsdeangprosedast cmvalam]lyehﬂdedd‘ amirceacd residues.

res pgfrglgfea%ee én@%"’ﬁﬁ&?’g@% Lhted! é)tegﬁdé’n of a{gg%{f&%{(’g‘?m refer to'a
polypnepbidat e pretsin dhat és esnbstengalﬂuy sfiree dxfptlms:e ngpmpoundshéhat are

o Ry BTSSR o
polypsptidas wuclpiccpeidsi sarbokydetesi hipigls). i n"ISQ]@tﬁpi"esSe not meant to
exclu@@sa?ﬁﬁ&a@for AyhtH#0mitArds"®ithNh e OYS ?6ﬁn&§ s ﬂ]?sﬂl@&?tﬁe of

el .ement LO ihitiate or su&hress trans ti’on

impugfigh Syhighndle it (wietdege wi blqlégmabtacaﬁltaff ang; which may be
presehﬁsﬁﬁ’r@@nqﬂ@”ﬁﬁé to R ohflde " pRSfiddtion, | Addigen df%t%ﬂlie% or

t he .ass.0 on of nucl.éic aCI Seq uences on a Si ng

compyaizgdn FHERcRMMCaky acheRta é’rPDW@{IPBn of one | s
afAf ﬁmg?@orbmdyhbe qhids b Faﬂiy taﬁhﬂi@fu@ fod rﬁﬁmﬁgeﬁ@sﬁs kSiown in the
n nce when it
art, iR rlol R hey FE T IR GRuPeResis @Righinson

al, JsBmIe Gbem( 1258 655tlh@11971891€201¢eh anak, emer]sm%(l@rsdyr OlipBant ez

o, GRTELARRRL ERRHEoer by PPPPREl i oS, 83710

(198@};quam:esof| nT§d31®e tinkerst i §Bhaeawia)entm@sirationThendenuolease
as used n refers tg ithe
diges 1853&%%%1?' on a{)l?{ &b and mtutlon

and st € accunul ati on of sense (
PCR-meratﬁd/%lquauﬁmtldadlxﬁ@ﬁbd moytegenastd, edrd dbe dike. PCR-based

techn e¥;b;1‘§ ?é’ﬂeh‘é? fr?gﬁl\&ée(ﬁféc%ﬂ W 0is' GEE thﬂcl{ur 1989, Using

1on_o pr 0 I n or ﬁ)
tt@rlﬁ%glﬂé%rs B Ae, n r EedinohogyisBeneiglesaatd’ @pplecatlons for

DNA%I%ﬁﬁ%hﬁ@n C‘HSEH‘ié}F‘ edr eSftSéktbﬁ RS mﬂeﬁq ﬁ&'@}

n elnertedlnto. nucleic acid o |de
a?\ s}ﬁ%réfiﬁtl Y r%@PWR?PF‘@ﬁ qfj predeig refisrs H@n‘ﬁ%@@@i@gﬂe fragment,

derivAt®Es) 8} matdn® thfEhels SRATRAL fr8fn @%l?ﬁé}ﬁid& 8 potein and which
th encodes pt.ide of I nterest

| | eot
retamg??dylgasg (g‘g‘?sé’éﬁ?%lca pronesty; p£ t%i“gﬁo Bgdﬁr‘g RISG18n e PiffsTEnt
variats fitiee poBeptide odhroteih AAFKidtan nature. These variants may be

allelic variations characterized by differences in the nucleotide sequences of the
structural gene coding for the protein, or may involve differential splicing or
post-translational modification. The skilled artisan can produce variants having
single or multiple amino acid substitutions, deletions, additions, or replacements.
These variants may include, inter alia: (a) variants in which one or more amino
acid residues are substituted with conservative or non-conservative amino acids,
(b) variants in which one or more amino acids are added to the polypeptide or

protein, (c) variants in which one or more of the amino acids includes a substituent
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in the proper reading frame for transcription and
translation. "Transformation cassette" refers to a

WG p@ei093sg0 vect or conpri sing a pol ynucl eoti de tPEI/KR2009/000406
encodes a pol ypeptide of interest and having el enents
in addition to the polynucleotide that facilitate

group, rads(d)! rxfmiahtmupfvhi?dpﬂid pebipeptile v 1fibldin iSFeKR Wk another

reSSI cassett.es e expr essi 0 cassettes,. and
polyrpBAE siF s S e ALLERITDS "y techuisties foF pBuing thRses variants,
includingt gdnketio/ f(mppeedsamsed dedepioassi matafons, p@zic»nuchaﬁtdaﬂe and

d f t
R T BN S R
pfheoteam ‘homolbgy? mf«:nsmt@rtheapeﬂjehamiéndexﬁltyeba@m two

pob SSTEREof 18 0800 SHBAEE: PR HALFRAGLE Broyeen e
sequemge tthemomrebinoaity da asiothenr empbe deteehnn@d]byateshmqaw #nown to

the ax‘rf’i t 'P’o? eg gg:t ‘ﬁ%n%oquaﬁ 'b%acféqelglﬁ%ﬁ%gzg&eﬁgrg Iﬁhgt s'bc?nnof the
sequanse e llllﬁoglm’dgn g@@(ﬂeat dwo nmlgp@tmlmnlmﬁlea doneligning the
sequéff@bcr‘lnﬁl}}?naftgﬁxp Eﬁ@ ‘ﬂs‘?ﬁ@mr %ﬁ?}é @lr a&gmpu er_,programs.

I ncor por ate
Alterpgisvely ohpmelesy, ca@&@céet@rmmﬂﬁﬁ bythyhmh@atmraofqnqbymgémldes

undereéﬁi{cﬁﬁéﬁ%at FSeY bﬁabl@dﬁﬂe&@?bé&%&ﬁ%drﬁ@lolgﬁgy ‘féglgﬂs followed
re UCtIO or 1 nni i on of roteln or
by lgﬁmw Slnslﬁﬁ‘ﬁ%i%d -BIPReE lwcwse@é@ndn%w&iem@on of

the di i:,sﬂehe&agﬁy@ﬂgl on include but are not limted to: an

40 h r enhancer,
POy Biverth e ehm eroDiausow al in g agmrlive fgrms and

spellmgradm@tﬁnﬁ mfbﬁnc@rt&e ad1atibiship llBétweEﬁf??diéhhb Ofhat possess a

"comfih ERILORE Stieln,” achitk, a0 Giniiolt ibpe BRIES (c.. the

immumaigiobalino suﬂmfamﬁj/)e randdhom®lisgousppiateils! ftond different species

A N e N —

(and thwsnncmﬂmg tgwes)ehaven aeqmnonMmologyeglsomﬂmpecbby their high

degre%(’(%o%écﬁl%ﬂ s Fﬁﬁgﬁ gwfervgfn ) ?gﬁ%b%sb%gsqegﬁg "1i%he present

synt I'C po I'on Si’gna
appligssiopadbayteami ohompg(?@us "wiswmedifipddentl ati edverb such as

"hlgh];j 9 ﬁ?%yﬁ reféfo&ﬁ'se &i&%ﬁnﬂ?ﬁ?ﬁﬁ& n%?%nﬁﬁ%)% %gﬁﬂﬁ o?l%}ﬁﬁ Brigin.

viral erm na or seq uences
Atgerdinglyndhe dom nge@mrﬂ;@g larigy" ‘iw'all, fis rgragimatéenl forms

refersrt%gﬂh%rﬁe(g%ge%f 1d&ftﬁ§/ droc% 6ﬁ8&%&°§§tv¢e‘é§a}f&@elc ar%% or amino

downstr ea a codin sequence an

if‘auﬁ%eéng)fn é’F‘PtSHlS[ B@w(my]orr BEyghet lrese @9@11@@5 &¥pdutionary
orlglrp éb%r REESLNGRS @mq@ 6@7 V(F‘Qi&f}'ﬁt oy o‘iiegélﬁbédﬁﬁ&ﬁb t&oCDNA

fecti, en expr ssi, on.
sequefless, Sisonb R pBR . PORMIORGUS sara 4P SRR Y iy B bgn at least
aboutef(8qeigndatilbgst about 75%, 90%, or 95%) of the nucleotides match over

the defined length of the DNA sequences. Sequences that are substantially

homologous can be identified by comparing the sequences using standard software
available in sequence data banks, or in a Southern hybridization experiment under,
for example, stringent conditions as defined for that particular system. Defining
appropriate hybridization conditions is within the skill of the art (see e.g.,
Sambrook et al., 1989, supra).

As used herein, “substantially similar” refers to nucleic acid fragments

wherein changes in one or more nucleotide bases results in substitution of one or
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addi tion of polyadenylic acid tracts to the 3' end of

the nMRNA precursor. "Regul atory region" refers to a
woewbedissaci d sequence that regul ates the exprBGEK&R000/000406

a second nucleic acid sequence. A regulatory region

may i nclude sequences which are naturally responsible

moref @migx pictdssi By do pl?ét:j hefdtBrhe l&h@tlfenﬁcgfbf iSOl ﬂ’&oﬁﬁotem
0 i ncl ude nces, of, a erent. orig
encod S athe DB SAREREE T o ShRE LTy St el refsroter pucleic
acid fragmeats Wheﬁdmﬁt;h@ngﬁsqn&)ﬂﬁoﬁ o pRchiotide UsiséL 86 @t affledt the
t he uence

cul ar seguences can,.be of .
abilit 4, epafitpic oy SRR To, ghin ARIHEET AR dhoes gupyossion by
antisemsquen «:ess@ba&ssm tadhabkogyr. r‘éSntBSe&ltiarllgrnsmﬂaﬂ’l &lso ofeférs to

o BERAT 8 SR, T B O HE Ml e o
deletionc b deseotion afsomﬁ or epbie auckeotidBNAasep| thete dei mcﬁssubstanually
affect rtﬁgohﬁ{c?ronﬁf‘ gﬁ'ﬂ?&rﬁﬁ bFaRRCY é&ﬂ{cﬂﬁg haé&:rr nat 1s therefore

sequences, sequences ct t
understnogh dhati thae ulmrtamlroneesecunpasmey marhvbys the smelﬁcaregetnplary

seque?x%%;é Balip gy ﬁ{c%o&&@ hﬁiﬂlfiﬁ?@({nﬁsa{sr\?éﬁ m Q%ié r&?t?'ﬂé: §kill in

rs to are tory regio
the aatssa’ﬁcwatdétﬁmmﬁlqrh ef erpmréggwf neielagiealaa¢tavity o] ﬂﬂ@edncoded
prodﬁrfrg)ng t he heterol ogous regul atory regions are
ul atory regions froma different species,
5@%63{! 8 yhe gigi aﬁm%ﬁeﬁoanﬂ?é ﬂ@%tsube’fﬁ@tlalﬂw piidar sequences

encompgsr;letatmf thiSBAAHEE are amg d&ﬁi&dﬂi;og%eéﬁg&iﬁggﬁgg mﬁaﬁe , under
no ccur I ur.e

stringge, SadiBoas sk SBE 0719 Yns 65 C antpesiedisich 2t 5SC, 0.1%
SDS feliexed by 0.h& §80¢ OCI%TSBSMWM fhedgieces exemplified herein.

o T R S TR D e AU

nuclenowdoﬁragmenﬂ@whmm 8equéndes arefael¢Rd aboutaB0%oh @0%, 90%
i ved

or 95% om pocset1 r@n Pﬁk}‘?ﬁ? sfre@ﬁ%fl oéc@fs?‘r‘rcgml&f aqﬁﬁ%‘%@%ﬁ reported

herein.r anscri pt and S referred to as the mature RNA

WW%%%? Fons &g% X G%%&%&Pilwmﬁg{%géﬁgt iﬂ' substantially

similgst ovkemh gisaterbas @bput 46%I\IAf thefwigo foida are identical, or greater
I t d : eme

than /?vgfjé férlg}?nﬁ? @N@t % Qﬁy ﬁgﬂﬁ@fg P}%E%[Qm A similar or

hom qmcsqqyﬁnma@rer ldén@ﬁed hyh@ 1gmmnran@mgof<ua¢xmple the GCG

(Genét{&n@bﬁﬁﬁ@eﬂ GE@u P AtV Fiel §6¢ the G‘@FG' lsa?crlk%g VR%rsmn 7,

transcrr pt that I's conpl enenta
Madl%ﬂrrﬁ&rsceaﬁm) 8HCED PEYgEM-pri mary transcript or nmRNA

aﬂfﬂbh@érnb| Dt feshHRdiBEP1E'S SisORsed Beredd OR) Iﬁﬁ?e to Th@nilar or
f.an_antisense. RNA may be wt

ementarity o
homof RIS recuR Uy SHfethel (e exact ASKIILiS 1dendical gf dffefept from
the mbllﬁudmﬂj W@l(&ﬁﬁi&@ﬁ@ﬁarﬁy oRBONRNOE NS ARANABES. AChudlBR: acid or
LNg sequence, 'Functional R
amin& ac1 seq ence alignment may include spaces. Thus, the term
"corresponding to" refers to the sequence similarity, and not the numbering of the
amino acid residues or nucleotide bases.

A “substantial portion” of an amino acid or nucleotide sequence comprises
enough of the amino acid sequence of a polypeptide or the nucleotide sequence of
a gene to putatively identify that polypeptide or gene, either by manual evaluation
of the sequence by one skilled in the art, or by computer-automated sequence

comparison and identification using algorithms such as BLAST (Basic Local
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refers to antisense RNA, ribozyme RNA, or other RNA

that is not translated yet has an effect on cellul ar
wEe@essses. " Pol ypeptide,” "peptide" and "protBCTIKR2(608/000406

used interchangeably and refer to a polynmeric conpound

conpri sed of covalently i nked am no acid residues. An

Ahgnmeiﬂ}Sethm Poby; eRidiae fer al. |t,$QM@l %ﬁkopeﬂt_‘i Jg@3 glrg%r)%)ta&a#able at
i sol ate refer to a po ptide

nebi s e L ST S R thekieetl o s RaLEe i 59 b omgious
aminmeicids loy ﬁﬁﬁpcmahﬁdetllnmlmdds Isnnktessat i alrdeF ad epu’catwely
Bl B By BB R B o580 i

or gme:l uddomcmeir,l ovih e¢spsyinttbetmiuclavitideusequanrcel, qidner specific

tsof RIBRHA s RESRCAF SRR g oy o i

sequeppesiepcndmtrmeﬂmdplaf gedeadentificatiom (ete Sourthdrdaftiratization)

o RIRATE P 1) MBS SPTIOAR) SRR Py

plaqun@)y Ha addisioby sﬁayt Dhgmuqi@mldasr ofiay® resses hapvhe used as
amplltﬁi%ﬁtléﬁ tprnﬁé}% dlﬂqj’@ﬂ iAWrd80Cfo %t?h%g %a&ﬁeul?f‘nﬁ\{él%gc acid fragment

'recte nut ageneS| S !
compeﬁ@«& ﬂzﬂs:prgs%@ ( Yorwydingly, |@r‘ substantlalamrtmrzﬁgf (a1 98cleotide

sequeQE:é(:) ?B r1s%‘.é e%bug@%ffe{héf é:(a ﬁo l?rrlklgﬁﬂﬂf ?ﬁd/@f isolate

a nucleigacid ﬁtgméwscmmlﬁﬁéh@yeque@g@n ct| on endonucl ease

diTeséian Ef@lﬁ@émﬁ?"’eﬁsl RiowAdn SHE B, tis'hi reMutionship between
PCR- nedi onucl eoti de-direct ed’ nut genesi s, and
two o fBofE RaPRRLS SR 9Rit9eQr H1%Ee HO idecgeduences, as

deterrired- BY rmﬁp@kuﬁgﬂﬂ@@ @B@@dlﬁ:eé Seh the l«'!t@ﬂ‘““ldéigﬁ?” alé& nihns the
ri.nci

h
degreg, 3 SRR ELtd RO S, SR ATARD NREPEI PO R P § B Seavences,
as theemiase n’fa}obé;t snddtemsined Gyaht ematoh bﬁmeeﬁﬂstﬁ@gs ofisuch sequences.

Sl T e S e
but nco:telnmtedi tdi thosealgsatihgdpt:i dEompugatoinal MeledulahBitlogy (Lesk, A.
M, LA T ERR, 508, N TATI BN Pgbl, Jnormais
and Cgm &roxf@t% (Spridy, gD n Wimyedek madamm Rresse. Nawe¥erk (1993);
Comp:&ﬁ‘(%ﬂf é?léﬁfcsf@%f ke ﬁ%ﬁ(ﬁélu%ﬁevqfak‘taf g@?f‘fﬁﬁhﬁr at ee{rLdzé%fﬁiﬁ H. G,

[ es I n oti de” sequentes of’
eds.) Hpmana Figss, oo J@Wr(é Pot; Seqmeped Aaakysivin MoledranBiaogy

(von @Iéixflj%r L i &l.) stddeliig Pfes@cﬁ%ﬂ agsd %éq‘r&@g.]:e Anal?/sm Primer

(G < g Dsbrans o1 i SHooend bsbise, Newt ot L1391).
Prefeﬁl@a thﬂﬂ)‘as ffl dietdrfifie 1@éntit‘9phﬁac QeBighed tbh gﬁ% Yl?é iREE Snatch
betwefi the ARG §Fes | digbods bo SEIRTOG ideptigand Smilarity are
codifiedne publiclke anilalsie- canpetey progearddi NSegéibe, alignments and
percent identity calculations may be performed using sequence analysis software
such as the Megalign program of the LASERGENE bioinformatics computing
suite (DNASTAR Inc., Madison, WI). Multiple alignment of the sequences may
be performed using the Clustal method of alignment (Higgins et al., CABIOS.
5:151 (1989)) with the default parameters (GAP PENALTY=10, GAP LENGTH
PENALTY=10). Default parameters for pairwise alignments using the Clustal
method may be selected: KTUPLE 1, GAP PENALTY=3, WINDOW=5 and
DIAGONALS SAVED=5.
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(b) variants in which one or nore am no acids are

added to the pol ypeptide or protein, (c) variants in
wokioekosse or nore of the ami no aci ds i ncl udesP@EI/KR2009/000406

substituentgroup, and (d) variants in which the

pol ypeptide or protein is fused wi th another

pPathgpenh i“deqisenct aalyey y@ﬁtﬁbﬁwmeﬂars Thany o aeeslgdogithm or

obt ai ni ese var i ncl |ng ene
softwagk, FePeat et tu ety ﬁg th, paalyat tl§°tld@n 8fiagino acid
sequeaieds. enzsecpxemetammlq ussitw et mg\/\/bet@ornﬁm@lraﬁyhavalmale or

kil | Th fe
inderpfenlE) Hevelonec, ! R epobals, B bin STBIGR andfiFrcput is
not lonitedvtopahy @0 daiteoo tpregranish §Wiscorssp drabkage Version 9.0,

G LERLEE SRR 0TS, ST B ASTRTBEIR B O

(Altsehuslrplab, Tnbind) Bigl. GA0:405 (K996))Ti amdcDBASTAR @NASTAR, Inc.
122809"1}}%&1(5 g MaqlESnSWPGS‘?ﬁIS 'UQAgat 'Wnth?r?tm%e'?:oﬁ/&t of this

trde no t he "sequenc
apphcatfcm mﬂl&rﬁ mraqughabwhﬁtwsmnmbndymmtﬁt\me is used for

analyRlsCHaR iR reflft® 6? %(1’?2{%51[3 A dﬁggé'sgﬁgﬁr Q%tfeﬁﬁm/{ﬂﬁgﬁ b%{f the

ybridization o ynuc y »
progragy afetenstd Mw%&@gwesﬁ\@@éﬁl fiedmo |/>e<gusgi hergimridefault values

will lﬁ%ﬂ Wgetb(yf 41968 bt 9ﬁrdﬁlét€rssx';vﬁﬂiheoﬁ%?ﬁﬂgqga§ RAM fhéa Software

fililC ease( s and si ze determ nation |geste
wheny &b%ﬂ@]éz As used herein, the term "homol ogous” in

ak Cheﬁﬁcagrya@mheﬁ@éd @k FBlafabiosd Sédiich@e \tﬁf@ﬁw @AGans that the
fers e rel ati onshlpa bet ween _pr ot ei ’tn
Compﬁaggfe@éclaoﬂ SHFS SSRABRIH A Y7 | QiiAnual %&qwa gynthesis of
DNAp hﬁtye:cbﬁs addoanplésheer ﬁl@iﬁg iveesd]- éﬁatﬂhshddh rbé’ﬂ@iabﬁ*;&?' leuitult(ﬁnated
er roteln rom,dl ren
chemfgiSyfiesls’ bt e, DRTRrRRE iR e OF a mMbRs i Caipimgrcially

availa@ﬁé Im&€hif€s! (AB8IIngIS the Penteican bartdllbfwll fore optidiah zene

en h I as. refl by & hei .
expreffigf Hastf U8 AFMEAGER S ictitide RabBhuti B s Bidap, bias
of thaibesjeetind The $1¢1Hed raessan agpptiatatthe ﬂ1keihheode:rfmuccessful gene
expres%}BHQF%%Bﬁ usage ﬂ]{[ﬁgé(i 'éc}&%gf#géﬂlg@% C‘I%Ql\éﬁ% kﬁ%‘%ﬁ ﬂ? the host.
Deter@unﬁmn eﬁpraiy red s;p;lons‘ cen be basecboniRsyrygy oﬁgene@rdnnved from

I ammati cal forns
the host P9 et S RE IhlormdtcR s AvplallE® T e pondence
bdhfdemn N g¥peerowscENEs MRS 258F doraign dp dhe subject, that is, a
gene Wlﬁkﬁ'lﬁﬁnfrﬁéﬁcé@mt%rtHéaé’uB%éﬁt &6 gh % ﬁQHﬂ’Bﬁnatlon Q_process, an

evol utignary_ ori (see Reeck et  ah
unmugateg 7V)efswnrpfoﬁ1é f‘émaanmmutmé £908 @é@um@t@dav@swn of an

endogéiébé‘? uafhitaledYedhe M ITHEOmMethodl of @AtkTOANAL G iynét &Hitiédl to this
east, about 75%

t | east abo 0% t |
mvengé rm@sg& 2y Tokigo ﬁ Qéﬁh Yok s ROV i (hfseiin e art
Exogéﬁmgt gk ¢de bONAtIRE qURNGE DT s'l}ﬁammcgéndshﬁfhuﬁf @re introduced

into (FEREERL " el ol PREA Sy a4 Bigitiay W8tk throveh a DNA

1ntermed1ate such as by reverse transcnptase Such genes can be introduced into

target cells, directly introduced into the subject, or indirectly introduced by the
transfer of transformed cells into the subject.

The term “subject” means an intact animal, preferably a vertebrate, most
preferably a mammal.

The term "isoform of HGF" refers to any HGF polypeptide having an

amino acid sequence that is at least 80% identical (e.g., at least 90% or 95%
31



10

15

20

25

30

35

avai | abl e i n sequence data banks, or in a Southern
hybri di zati on experi nment under, for exanple, stringent
w@orvdiopisens as defined for that particul ar sysSPEIKR2009/000406
Defining appropriate hybridization conditions is
within the skill of the art (see e.g., Sanbrook et ah,
1dent1b9?9to SHUGRImiAS aciddeqediriethat Bulahaily giddncsd rfh'aﬁ'fammal
lﬁrﬁ nucleic acid fra ma?ts V\/n]éerelncanq fré h
inchudig AL alglicoVaTiANE ot s, SEROdIuERY, £4° fommiaiers P deetoms that
are knéwarte lmvewetl jproliferationdsmtivittyt  deofeeinsadff IgGg: gi&ltlcrl]e without
f.unc e oteln encoded by e
hnnt% ?&g@g’r}%@@og}gltg@ ngH}ezN mlar" also refers to
niibkeemn 48HGF'T sefamsntiosthetfalideng uhﬁd@@ﬁ&lote’m ij?nOeltqmmﬂ Leg.,a
| eot he ability of the
mamﬁégleeg tbﬁ?n@@é?ilﬁél$8fh&%gﬁi@§ alteration of gene
eXlpedesn g dPB@F"amfclssdnsthe aleletod yappnesSHOIT peatbitopragipced by
S tions
g I BBy, TN, 0y
HGF sgobisting dﬁl B3 amine apt@emhhodelcflommé ve aprieo acids in the 1st
krlng%%ﬁﬁfﬂ GF t@@%gﬁxat BRLindE, Psgbérﬁcf@iz f?(lt)ﬂ]yth%f L !elfg?l‘tf HGF

nctional properties o e’res ranscri pt.
Sequenget her ef or e under st ood that the invention enconpasses

MpLe {RAN"NRE "SREeHs & £X EHRbRH Y, ﬁs 2Pl eg., a

the proposed nodifications_ is we thlntﬁeroutln
mamiggl, 4.8, R hw@ag, congisting Qfe@’éertﬁmml% hsirpintepp jand kringlel
domahi50| ogi cal act|V|ty of the encoded products Mor eover,

skill an recognl es th tantially
ﬁ,p O QO AYa 59 f{a %@9 Q@nﬁpofﬁﬂﬁ}aé e.g., a

1nam1ﬁh1§02 gl‘;‘fal mﬁﬂalb,ycdﬂsﬁtmgﬂbf Itlhé N-t&nﬁﬁﬂf lhzﬁ f, lot(é:[ﬁdkhnglel, and
ki fﬁg élgent conditions (0.1X SSC, 0.1% S d
MEWa B WPt h 2X SSC, 0. 1% SDS f ol | owed by 0.1X SSC,

0Thes 1808) ' NKi4!' hrefews &ememémw(ﬂ(ﬁlﬁ i fedmhen eaimal, e.g., a
s§ ant C i ragnent s
mam PRS0 ke Fob e b A AP BRb B Qo Sngte,
krmg]naoknnglﬂ& sedjbangkd domamts. | east about 70% 80% 90%

O‘Thg q}{%ih%agtcifcﬂle %Pesteﬁ{s nrg%tl%%qg%? s9fad %ﬁéﬁ&gﬁﬁf t§ subject

orted am no
havmgeeq Q@ﬁd@@s angd/er vgawtmmm yfl ¢mnp4>s:gous:onmnsmg two or more

1sofornﬁsue Be AR Al Yor Bidedbi 1m QPQ G 6F ot ?ﬁﬁiﬁ 68‘?%@? are

am no acl ds are | dent or greate
isoforgpsnpf amammadianddQH, . g dbnma@aHﬁF PrEhe amsmy acichsequence of

HGF $ﬂd@91 hafioRS spQTRd %%ﬂ Wnﬁ%ﬁ% arteddent bé 'fSﬁithYn sequence

(CGenetics

al 1 gm nt r exa
datab@%p&ncg\r %3@?1&9 %}eamnm @eid seauenss ebdumatk JYeF having
accesMBRSnAmber NadA $4348 Wiﬁ@(ﬁf}&d’déd PhéRUP By Oﬁfé‘i'éhcéfﬁe In one

embogfidht, Sk of 1he Toforms of HEF'R Human AHGE(SED 1D N0 2). I
another embodiment, one of the 1soforms of HGF is human dHGF (SEQ ID NO:
3). In another embodiment, one of the isoforms of HGF is human NK1 (SEQ ID
NO: 4). In another embodiment, one of the isoforms of HGF is human NK2
(SEQ ID NO: 5). In another embodiment, one of the isoforms of HGF is human
NK4 (SEQ ID NO: 6). In a further embodiment, the two or more isoforms of
HGF comprise fIHGF and dHGF. In a different embodiment, the two or more
isoforms of HGF consist of fIHGF and dHGF.

In one embodiment, the isoforms of HGF are variants of human wild-type

HGF isoforms. For example, the isoforms may be variants of the human fIHGF,
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honol ogous sequences, whether the exact position is

identical or different fromthe nolecule to which the
w@Rewplgassd y or honol ogy is nmeasured. A nucl ei cCPEUK&2@0/000406

am no acid sequence al i gnnment may i ncl ude spaces.

Thus, the term"corresponding to" refers to the

dHGEaYKanNK 3] 6it NKI4 §auende haOingt Nelehstiehise ﬁ&icet d8ntity to the

wild S R Pl 1 P A G QDT i, g 0

NO: "B)ﬂ?NIéMSEQOMNGeS) on DTG (SEQH&N(Dﬁ G)Dse’qtlleﬁcéeaqglea@&ast 85,
90, 981 96 PIYREET LAY, LOReRdE! FRHIE « THE Dy S gy PBprie

addltlens,h deletypnepsuldtitetiany)adi ancahbidationethepewfetdthengnino acid

somedtL e 105 AP SOERHL ARG SRS o

1n01U®_ﬂE' usBach vongralrally goeremtinSeamirto Fcids; andl nsshiokcwt in any

9 | t
numb@f bntérr}aw a?ﬁle% té%i@'%% %nﬁi]"g‘ a?t)et%eer ) aﬁgégugnce of
tBrﬁfGFahhzxr @x&ihstlgmm aarmqwsamauye @minhiacid sabstitotiens. A
"cons@Hfa!tﬁ/%t ehﬂﬁﬁ) b d%@ﬁ@@fo‘g;" i9 u(ﬁ{edﬁf w'il?clf’ﬂ{ea&h‘i’fd ¥c1d residue is

dentify a pol ypepti acl d seque
replam @g@usammaacklﬁlomsl h@vmgoa sijatlar swh @hmar Rmmlhles of

amind ﬁéfﬂeﬁsld&srhﬂ%i'lﬁg’fshﬁﬁaﬁ SAMESES hdgDBesPaEliheE Wlthln the art.
conprising 20 30 conti

nucl ept | de probe
Thesqqt?églgkﬁsula desgme ads With bagigefide chaims gt yﬁzlteh gdginine,

hlstldﬁfe)g ecidid drtet ¢Hd11@s-?1(é glnnaégfutgﬁz acgraglgg%xgﬁgﬁ@ dhﬂcﬂ{drgéﬁ polar
Y

| ati ,
side BERipRr (s OV GMce IDAARRS o BB SHHfmeUyconiRe, tyrosine,
cysteiagji mommmdetcminsg@ﬂgmlawn@l evalitfe, 1eickhe, bidsRBcIRY ph6line,

pheny{3ERi s ey "ﬁ%ﬁ%ﬂ?@@@%%ﬁ%ﬁ% i theponine,
valing, hesqﬁbeuame)s antic cwomtiatigl gidea chairsst(ampt, ahrqaiud,i phénghlamine,

equence conprises enough of the sequence
ﬂypug%gsbeéhaﬁ%illy identify and/or isolate a nucleic acid

f Bequance edantity sisngaldwdated qbgncempaniagt ¢éwm opeintdlyt aligned
sequegggs%{féryiihat %lglrll %‘P’%oh&a&ﬁ%naﬂé ribfhifle ﬁﬁfn%%f%%olsltlons at

e sequ nces oOr
whichythe igentjaad cimaisg a@dseezq; escutssimd both seqeehdey to yield the

numbEP FPahA Ee% gﬁ)sﬁfdﬂée ASFERing hd Iﬂﬁfrﬁ{e f 1lngfacgk? V%omt%rfso by the

neans t ree Of sequ ce re ness
total yuNherpt pa%ﬂ@ns o e trgien of fempagisendée., the windowasiee), and

multl}b’l@i/n@ﬁle R§uM %tyeFUU foedeRy tHeﬂ?erB@dtﬁge be E ICétlﬂéIﬁEZ 1 one

ceS. "ldentjt can
aspech @gaqqny § 1Rty llsa@aéau B&Fdwothﬁ NPEGERGRES, Oﬁ %Bln@oﬁ% ¢ residugsoin the

smalldri & w6 sbQudries qvides @nﬂghemthran f&gﬁﬁ@élaérhﬁﬂfhmgtﬂe@fa% h the
or, y.Press

Lesk U er
Seq“ew‘?gékéﬁ%ssi Wérs%cfe%s%%gl 2 lsnesh e (Dsarging agidsaay be
introdBced Gtotmaigfﬂiizéhahgfﬂméﬂt (]B@Iyﬁoffxcﬁﬁ Atle &F P?@tcn{\@@qﬁ(@ﬁé% and

Structgx 9@) é Pa E%Ael(laén ﬁ%ﬁ?ﬁlé@%ﬁéggr%h%gu%daf ion, V\;ashmgton,
D.C. (1972), 1ncorporated herein by reference). A determination of identity is
typically made by a computer homology program known in the art. An
exemplary program is the Gap program (Wisconsin Sequence Analysis Package,
Version 8 for UNIX, Genetics Computer Group, University Research Park,
Madison, WI) using the default settings, which uses the algorithm of Smith and
Waterman (4dv. Appl. Math. 2:482 (1981)), which in incorporated herein by

reference in its entirety).
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eds.) Humana Press, New Jersey (1994); Sequence

Anal ysis in Ml ecular Biology (von Heinje, G, ed.)
wa\edmossd Press (1987); and Sequence Anal ysi s RCT/KRR009/000406

(&Gibskov, M and Devereux, J., eds.) Stockton Press,

New York (1991). Preferred nethods to determ ne

| dg rniet Mnbb&rﬂ?ﬁl ﬂ‘[be@hr}\%tt gif\é:ﬁl iéshﬁarhfﬁf HGF q’aga@ﬁé ¥Ye®itantially
e se uences S 0 e mn I de
ol of gy SR aiors of the DigPricalativibien dtaly WadihRpHGE isoform
protetm np”ﬂhe rtenndgulbnmnnﬂe;q Ladelnoﬁ tlaé ibgologidas a’@mshﬂyeéﬁelﬁe wild-type
m Vi cal cu ns na usi n
HGE A it (ERE B2y ARt S ARG TRTopRogHich oA gt Least
70% bﬁﬁﬁmlbnmrafocﬁ rthabmiegmahmﬂvmgs sfithe HGRNASTBHN (e.g., the

it 5 OB ket PO A g e
embcallllinghﬁemtt leadtgl,n80,e85,490,, omﬁl/mf dire161l n{ck® 88f) Jhewbidbogical

acuv{&’%ﬁmﬁ‘%@l fp&()fefgﬁbtq : gg{raarre ers ? gg_tp‘gty %P bEdEltmined by

routing jmgyifrenand isving assrysvels knownantbel artey. gb,@nsx&i)@ Matdigel plug
and 53_1114@515 ﬂeov%lg%b-ﬁ\( assa Cy)é\' NPOWER/ BN l?{)war < Lgh?rloallantmc

The term "sequen anal ysi s so
mem‘?r@nsn;i%w utaspasa| g@r Vittim eellaler ¢ prodifprabignanmigrations tube

formatﬁﬁ{)landf&r ah b8 pidelorié $ingh g afaGhgoti de or am no aci d

uences. e ence a sl s sof t war e"
&ﬂmﬂa %%qcasné 311 s fssa eqml}sm@wr%cbé@ and one of
skill ihythieceat 1§§\Q9J@n@1€th@rhahﬁ’1§l a0t ﬁh@fHGWqﬁéﬁée tHilard fmportant

t.li ite (W sconsi n
for rShkt TS5y S5 B raelob o e e e Tat ar
pr efei‘ﬂxﬂy $100 chiged 8t SATR chsBHAGTMY Ed i AN ubn@é vatiant of

HGF, | 8eds g0 Witmahh eqtal By ggg%fz”vg Cigh N °f WA 1992);

Lokkehet adnt EMB@fJ.t hi:256H (1063}, Zhoutethzll | Sbﬁcm;‘rdeG 3090 998),

Ul A1 R RISS NS SGLLS 1) BT Bl s

Commw&eﬂc?ﬁd 32081982, avibshiyahaes' alofszhkerpr Bioips. Res. Commun

175: 6”69f ?I @E?‘f')e cﬁgéﬁf‘e\?\nn P%@S{éﬁ'&rét%ds Bgckéfexfee \c/:gfﬁleg’?sg%n{l%@' " For

examplgs aﬁ@wc@rwhaé tthe rNgemmay hlauam Waemh andekiinglehad@mains are
requﬂ@@lefbrfd 1S rdlftblatidhl #E¥ity ty. g@ﬁb{: ahdido %ﬁ[&sht?% { 2R9not @ﬁtI%al to

relate a sequence o) means e conp

biologigal agi Vi Basehe deletarmcéer subsiuted magerfieelyc héMecat skill in
the ar$XBh @?é{ba&e Qlariahiey MG‘F@SWS&@%M&' 1ﬁﬂt gnescls Itechmques,

wel | - est hed ced or . automated c

such &5, thasei 3o e bt GeRIBnRs eBNEb, cankinderiilyr variants
retamﬁ:@‘@iﬁﬁstal@thélw alV B kabbio ] SEEAl degivit lyAﬁ‘?tﬁé W @Bliyofokke

L Bheo ATt 9 S8 FBIPIPnAEE dotd a6 BaEudHnms Of HGF are
adm1me1fek®d:tt0t hesutjenadipadynucleotides encoding the isoforms. In one
embodiment, the polynucleotides encode isoforms of mammalian HGF, e.g.,
human HGF. The polynucleotide sequences of the HGF gene from various
species are well known in the art and can be found in sequence databases such as.
GenBank (the polynucleotide sequence of the human HGF gene having accession
number NM000601, incorporated herein by reference). In one embodiment, the
polynucleotide encodes fIHGF. In another embodiment, the polynucleotide
encodes dHGF. In another embodiment, the polynucleotide encodes NK1. In

another embodiment, the polynucleotide encodes NK2. In another embodiment,
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of the host cell. The skilled artisan appreciates the
i kel i hood of successful gene expression if codon
W@ 2@ge93880 bi ased t owards those codons favored BYT/KR2009/000406
host. Determ nation of preferred codons can be based
on a survey of genes derived fromthe host cell where

the pSl§iuciecade Rnoodes NKY.I SIry dutthel émbbdemesf, the HOPAATMIdes

encod) RS JFRHE & AR B 4 Ak HEmBABRESE: cht osiiieiSorides

encoderiiiiIHGifEQrcliflKEF,oaincbl\I(I@Ess an unnut at ed version of an
O I e eSS R i BB eI Bcing e two or

more tisefoshe rclfafE[Gd?n cCOmpNBE the iwild-aypd hutrfamsHiGF/ @ehe cseqambe In

anothfF %o RERE™ 1 BoBtildidhel ohBsg P18t IO of the

wild-tyge 6P gens yout fstidl engmdeethewhviildrhtypeeamniria adidc eeljience of the

nGr (e 658 A0 SO0 GAERIE o5 SO AMED ibodin, e

polynuelentides pneede Bldh igefeem gaoteire Sequcm oeunamtﬁ @s described

abovd. AAnd Ehltiddilehe the spbogyxi‘L&Qdff&d Ack VErH 8Fthe Riman
uced ns

rectly intro
HGF é@fo@n 2808 S@ﬁéersqﬁoilfé@ at fept §0%0 rsﬁqgemeemenﬂmemﬂmwﬂd—type

humah HEF s8Rl en@rséﬁﬁérﬁ@ ¥ Hele §b§§t% JDSY 6 97 98 or 99%

preferabyamamm The term™ orm’of "HG"
identifyy any HGF pol ypepti de having an amino acid sequence

thgl/togbsa{l Pect &FStheS @endiont 'tﬁ@'twbgoﬁ moge% é%(ﬁ%ﬁ%lts 9<|9f;/‘}K'}F are

% den am np aci d, sequ

encoq%ath}f a . l'? @r%lﬁfogam?ﬁfaéﬁleﬁ ﬁ%‘FOﬂSbhEFHJEﬁS?@S 9 ofmeue;of the

isoforviay, i @81, SﬂHG’:‘lF omed eifiGH. NENhe Hybeid EPOFT g&ﬁ?sdbﬁbnbed in US
i fer

2005 AR Y™ KByl Brmeded A repsehls Bhols CREAH L Rogpprises
cDNA Ichisespatidihg tdlkxonhH2to &8I NKEE, ﬁhé_dlletrmeréﬂﬂdiﬁ:f‘orelgn intron
s Pl  hd | SRLEDIEE B854 080 BT gy o
other Thizone betwetHGE  onsebthes than the intedrebetivemr erods 4fandas. The

1nH01P5&ﬁe§f1§Esp¢{ ﬁggﬁaeeﬂf g¥t}?é fnﬁ%ﬂa%tt '11¥tt'orf 81‘ E%Q&nﬁ{n@&t‘ ge_@ce
cénsftrsbomgn@tt (Yfzmeatmhmi HQEJI gene chmypaiséng the ofherenteintron is

71 13 %ﬁ‘ R)?iga@dj?ab ghé gﬁa@gé #éagbﬁ%ﬂ f uﬂ;po{ tﬁgh %Hegﬁae hybrid
ﬁ@@eﬁﬂé@l ltaneeuslsr expasses betleBHEE andi d&&,mﬁb«ﬂ IeF higher

expregsri@l‘ifbﬁ'ibl@ﬁéﬁﬂan 8HGE coNRmMmal , e.g., a human,
08n3|st|n of the N-term nal halr pin | oop and, kringle

8 %dﬁgenemey capbles thohybrad &%F t2eng o ibsgnedifiesk oglanged
in thef §68h@And/br'®@én-cBdithg re@ion without altering the amino acid sequence
of the protein and the expression of the gene. Accordingly, polynucleotides
which are substantially identical to the hybrid HGF gene of SEQ ID NO: 7, and

the fragments thereof fall within the scope of the invention. “Substantially

identical” means that the sequence identity is not less than 80%, e.g., not less than
90%, e.g., not less than 95%.

A hybrid HGF gene may comprise a fragment of inherent intron optionally
having a small recombinant sequence inserted therein between exons 4 and 5 of
the HGF cDNA. Herein, such a hybrid HGF gene comprising a fragment of
inherent intron is designated “HGF-X”. Examples include HGF-X6, HGF-X7

and HGF-X8 having the nucleotide sequence of SEQ ID NOs: 8 to 10,
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mammal , e.g., a human, consisting of the N-term na
hai rpin | oop, kringle 1, and kringle2 domains. The
W@ 2009093Bo" refers to an i sof orm of HGE from aPCEHRR2@E/000406
e.g., a mmmmal, e.g., a human, consisting of the
N-term nal hairpin |oop, kringle 1, kringle2,
respektivéelgl e3, and kringl e4 domai ns. The met hods of thet
sent inventi.on.conpr rln ec
PR 5o, O B SEO R Gt BCUSET bE ailnisteted Sa8¥ eerticodrd by
separatengulysiucigotides ara sigte pel;ﬁmbl‘@tﬁé HGlﬁe ﬂd‘lyﬁmﬂeondes may be

opera]%gxg?gir(ﬁ B ?nécl Bﬁgﬁﬂ“{;‘élrggﬁl seagét?cresh% &n Iprp@g)%erﬂ% enhancers,
contralhngoe)qxresﬂ;meqﬂdeGF 19dGbrrhis. onTh@ praustes pray bS ai @nstltutlve

promif (3o M RS Rl B FRR PSR e B BNERES prgmorter

The rhglmlatoryl@qmea gnaic be paitof agereeswiBAnthat Béfiilates expression of

the H@Pol ?fbrﬁ% odrﬂrlr{éng i @8&8”{%{3)31 #%&ﬁﬁ@ %d I%?#@les of

hgan@jdepclmdqm @nanefpru@tmm acterstthabmaydfe used indbé gene switchigrof the
1nven't1%nhﬁ?1%tﬁe g\wlfﬁéo? CHiidi ?f berk1 Bf %@WE g%%ﬂ%ﬁﬁgberfamﬂy

activafpd By, theibiisapeciviso digaads (€<8'rbe ghicorptiqoidf esfregert, pragestin,
ret1nd1§ Béﬂ%n@@nﬂsﬁﬁlbé% IEl@d ﬁﬁmeh@s QH@E@E@L Hbﬂdf A‘Eﬁ&wated by

human

f
tetrace‘f m@ n ﬁl # ﬁ orﬁ%@é&ﬁnﬁﬁhﬁhe PRRMP{RS igma wﬂwmgwsdwﬁemﬁc
prom@fer FoG Ct{“@diaéeaﬁltﬁﬁF r@ﬁ@ht%‘i@f’em' M@’Bg’f@ engegl tshte gwo or
i ren or nor.e | forns
moref Il 95 o O HﬁFI ATSn ENSRE ntsep@qqge i B8 OélFleF«IGleaCh
polynﬁbheo‘ﬂ.d&l maysbefq?aramy \Mnﬂ(édtwoets Hedvni %M?ﬁgﬁy deQuences. In
sof orms_may be variants o e
anoth Biofment [4g v b P halimitprBRsinpy be il esanerol of

a sing@lorsgulatye seqlemicet s t part h@f i [tahdenpecdssene, lp HGHally with

seque&?ggl{ﬂk%rﬂ(gglzb@t}vﬁ %g%cesﬁg Hﬂ@f (g%ghpgm §§) I l? an internal

nbos@mq iémding sigegto, pramdte RXpradSionasr albaf theisoRFms98, o
A EEIERORp R o the BREntiBhy i JRY of SHBIC Solvpucigotides

uti'ons, or a co
enco lh% tleptwa er mase amfnana@fd{@Ecaye per affa veakdr, @-g.y pe expression

vectofu i d‘g%thtokmypbg‘ fd%dé;da'iﬂa@ asﬁﬁass;e'cfdft Oé;m ?gﬁg Jegtor as

I NC e use O:f non-n y occurrin
discloggd iel,eweb .. iioghgnniiphys: wesr hammun.ag7eR30 (2000); WO

2000/@40&@ gfﬁoﬁﬁgiﬁr gg%btéesvt%nggn%% or ?%Sfﬁﬁ 3R Wec®?Y Such
subs
VeCtoLs , B {J@nm%ﬂ Ce,d ﬂater@ifs ﬁ iwell-kppwa teehaiques for introducing

DNAsmb@tRNw: A deflsOnevirhl Wektds tingy apé %ﬁﬁ%hﬂoﬁ esdHp&ent or
aced wi;t h_an, am no aC|dreS|due aln%ai )
rephcgfiﬂpp%f ecliVea dRaths 1 1qase,s Visal propagation generally will occur

only in complementing host cells. As used herein, the term “host cell” or “host”

is used to mean a cell of the present invention that is harboring one or more
polynucleotides of the invention.

Thus, at a minimum, the vectors must include the polynucleotides of the
invention. Other components of the vector may include, but are not limited to,
selectable markers, chromatin modification domains, additional promoters driving
expression of other polypeptides that may also be present on the vector (e.g., a
lethal polypeptide), genomic integration sites, recombination sites, and molecular

insertion pivots. The vectors may comprise any number of these additional
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am no acid residues having simlar side chains have
been defined within the art. These fam lies include
W@piono9med ds with basic side chains {e.g., |ysPCEKR2009/000406
arginine, histidine), acidic side chains (e.qg.,
aspartic acid, glutamc acid), uncharged polar side
eleme:insgldiﬂle% 8vighin cﬁ"ﬁtﬁlvmhmaﬁm@%(ﬂ Lﬁkﬁeoﬁﬂé’st 30tm dﬁlat&ﬁé iv@Btor can
nine ei ne non Si chai ns
be tal{oé 5?0 thg g?ﬁ“#é &F ioﬁil?{e ?}515%1? ﬁ}%@&%@ proline,
phe oyé @hdbudimentef thegmiesent lhff@’m(fm haevectors thaeaad ﬁﬁﬁﬁﬂuced
. i de,chains. {e.q. hreoni he, valine, is uci
into o SEUF ARORG Puive 4 "G00 piBierdne ShicH avhr sapressed.

indicatey phatptharectirshdsdbeen) intSelyced datd dmnha)stt}ceills In this manner,

the sRRUEH KBAE 0o SORRAEL A5 S, 0L ATl )6, g no
crltlcalrte th@ mishods ofptheipresems imventiving the pmsemtemd)ﬁ x s¢leatableomarker

gene %S@gse ?l?e:‘)?ﬁ:érgl 18ﬁ&utrosseié1‘tt bot Qpﬁgﬂfé‘:t‘fgyﬁe&f lixge Jifs nggh%,l%etpe vector
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constivgt &a@&qﬁnémmdu@ecgmtph@et esills Alvise lcetiﬁlnpcmbt)dxm@lts rof the

preseﬁthﬁl ‘flbﬁ Tofpr gs%rg%?édtﬁ&gcéﬂf %heret fie Y@Mﬁssé&%&stfaﬁg been

yi ng resul percenta

mtrOdé‘Peéeq@éﬁbS@ |h§é®m»f term ‘Beleca’s péyﬂnatp@m%&wreqfd@ﬂwmqsed in
conjuhétl&‘il'\ﬁiﬂh 366‘?1@ #$ 1ﬁt€ﬁd@& 16 SiRbag est:ﬁ{daé‘ﬁ‘ %llaﬁh&wﬁ%bﬁﬂﬁﬁ for

er of . two sequences

I gn
choosige ﬁF %éﬁ’lt A SRSOHIS BORGIG TAKEr D OF eph%atm@ce Tamleaj "methods
include) Baeaghonhaited wfcusml@ﬁlgl delR 1hQH@bfbs@ﬁce1@paﬁt'iB16ﬁcs such as
aci ds rm belntroq maxi m allsg[%?%{
G418 Bufiprin ARd AMBSHR. pOMel P taile yuptlies, genes
includé| butd arep nolaﬂmté@tﬂop r‘@neBl ahamnfal rédseaéscho methotrexate,

yerof I o)y APBOLF  Ridhe GRS SO BHOBE  Bokpitoy penstruct

comptiyimgc ahl ynmi:ndﬂc kn;esmtarmpgém d“rogehef]sgquﬂdgwhem saoyapable of
t

oleraf, B apOIGCIP oy OB, 30 8, BBl o v

constiunt xonpsisang es agtibmiiceres@tanae, gdiei vegendsywBRekkenotcbe capable

g the default settings, which
Ofto}gl%{]hg tﬁ@%ﬁﬂi%tm%ﬁ%uf@% mth and Wat er man {Adv Appl

lvéshusezi mzel(ugei‘;:hromml@ mnpdlﬁmmdpmaem’ r(é:rMD) bsfers to
nucleb®d&'RGGENdA {iaf @ggrr?ﬁ&gtvs)ﬁ%_dq vaiery® fﬂ?og{) §%8?1ateq with

. varil ant 0 an ISO retai’ns s
maintaining andis adieriggrdrgmatinestBiciisg sach aacbut\nqtulergltg tehBNA

msulamﬂsd tveeCHGhtth LR PRIOUGIM. 4508 §&' @S%bﬁ@ﬁpés@'(lzaos)

|. of the |oIo cal ctivity ofthevvlld

whichiys igGemataic |, eleresics hescis. v Framples MRS nctegao e are
not limited o) teadhickent B%ﬁﬁﬁihﬂﬁ%ﬂﬁtoﬁﬁﬂd ﬁ[@clﬁ&kéfph?p&fseﬁsﬁﬁve site

I t
4 (c}géﬁi i t %taﬂségﬁf In%‘lﬁgflr ﬁfé\{l gé‘?@%ﬁ@eﬁ) %Wﬁﬁ%t%l%cgf |more gene
prograns| (zfeer at Ipﬁdsﬁlotelrﬁ c%)df@ Qié’qciémd@ Nined 3t rég@@ﬁbrﬂ Xegfth), for
examp?le can *facﬂlta%e ézxe use of the dwf?erenaal Hf\iDbbﬂA %equences as “mini

homology arms” in combination with various microorganism or in vitro

recombineering technologies to “swap” gene programs between existing
multigenic and monogenic shuttle vectors. Other examples of chromatin
modification domains are known in the art or can be readily identified.

Particular vectors for use with the present invention are expression vectors
that code for proteins or polynucleotides. Generally, such vectors comprise

cis-acting control regions effective for expression in a host operatively linked to
37



10

15

20

25

30

35

activities of the HGF isoformis retained. HGF
activity may be determned by routine in vitro and in
waQ 2o0g/0g338@ys wel | known in the art (e.g., in VP@DKR2009/000406
Matrigel plug and corneal neovascul arization assays,
in vivo/ in vitro chick chorioallantoic nenbrane (CAM

the p@iyﬁayl%eotlﬂe ;td) ﬂ)%%x@eédslsedl ar Aﬁ)pf@{iméte rtﬁatﬂtsqmtm@ faERrs afb supphed
e, for i a aortic.ri
by thé 08t SipBei Bl FomueBRRng efide" ol lniptiad 8 B2 TG jtsetr
upon sitookherticanidtetie ledst.skil | in the art is aware of thef
cids.,indhe HG se ortant far
"R BPedtltiferk e SirEision SRERRF SehcBt, vhd gb cRPred s or
polynutlemleiepu ofSech vacidrs heluder dnpmadse;mdil ypisomat had yadsaterived

vectoﬁ?}é’ g. %%%?drg ‘%e'rl\(rgéyfg %ﬁ&ggné pﬁgﬁggf Gﬁéﬁf Sa%?éa t offrom

yeast USpisegies, 1ﬁmm( 1898 ; chxonk)eom@il elem@ENBO flom1 Vi256S such as

ik 381, 208, g OGS G T v,
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retrovﬁ‘fuse?' zﬁﬁf‘%ﬁtoﬁ' SRR ﬁ&ﬁscbo an HHere 86 %EH 99 %lliose derived

erei.n I ncor orat erencelnltse
from P@’rﬁﬁé t@ctqrtopé)agé 8e8etiq, akemfmis NuCcBagi wanu%amcbphagemlds-

All mhP Ibeaﬁ&d< Fo Qkﬁﬂesﬁﬁﬁﬁihnéccﬁfrﬁaﬁ&q Wlﬂ?%if Oéis 6{ lof the present
hat are. ot
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invenfpp | C(gq:nqr 8llgi any gY‘?FéPr §é‘%tﬁb € O nipiniaing elPTé‘péﬂatﬁn@l SPPress
polyn&@lk%‘tﬂdéybﬁ groveins ihaaelsy ma@flﬁa e forldxptébsidifinathis f3frd.

f or B USI rout i
B e le i snshee in 1o SxEreshone Cebalop BRIy fipked
to appmipeiats egpresﬁ)lbﬁobcmm)?lf eeqmiite(?emﬁldding,afdramﬁnce : a pr(t)moter
tanti a ot _the acti vi
to dirgt RENALLHRT Pl * 8 hofienuiudsy SRRl Btk iioluce,
but ard eldtvﬂmlmedntor ecansbﬁﬂwnsprdmda*l@l?s amd tiskuenspdotfie dort inducible

prom G Sk R PV BRSPS oo LA g o
111n1teﬁ19t|®rrﬂ1€| mm@r okthg. mohmtaﬂtaihloﬁem bgbye(damet etel., J. Mol.
Aot SSHJCE RO,V (o 8 R 5o, e
31:35§ 411283 pe shes § ¥ OparlyGeroszetrr (Bﬁ@lpb%/WucNe@ﬂ”e 90:304 (1981));
and ﬁﬁqwﬁe&%@fw}&gﬁ iR d]HGgr aen h[ﬁxl 90@&0?3?@& %f&léﬁt%ég are

601, |ncor ora erence
mcom&ai Ranteferenge ﬁ%ﬂ@lﬁucl%@@lﬁl@@ag ﬁé@@@éesr oficthe nnwmoters that
could&f@hg@I té ﬂﬁ@@'é@i’ésmdnh@f R%rﬁféiﬁ'&%dl?ﬁuﬁ@&ﬁ@@%ﬂﬁ@: but are

ot her enbodi eotlde encodes

a
not hﬂwt%fﬂ dPhdissirBRehi rﬁromq#erspané écﬁqd@gelé%@é@mﬂr@zs for

spemﬂidﬂ pllmélhgf saology nRat albhﬁnﬁ%ifdlﬁ@ie@of ieghat (gﬁ‘{?@s‘je% insulin
i dés énco

rther.e th nuc
promgGy ﬁp?llﬂj%@'tﬁ%hapb Fels) 0 e kBt ErpEmeTeST Ho Constructs
will pohtpinucsist Ifdﬁsﬁmn@aoﬁj HoktiatibiGrandandridiflation and, in the

transcribed region, a ribosome binding site for translation. The coding portion of

the mature transcripts expressed by the constructs may include a translation
initiating AUG at the beginning and a termination codon (UAA, UGA or UAG)
appropriately positioned at the end of the polypeptide to be translated.

In addition, the constructs may contain control regions that regulate, as well
as engender expression. Generally, such regions will operate by controlling
transcription, such as repressor binding sites and enhancers, among others.

Examples of eukaryotic vectors include, but are not limited to, pW-LNEO,
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In one enbodi nent, the one or nore pol ynucl eoti des
encoding the two or nore isoforns of HG- conprise the
wowdodoeispe hurman HG- gene sequence. | n anot herPCT/KR2009/000406
enbodi nent, the pol ynucl eoti des conpri se a sequence
variant of the wild-type HG- gene but still encode the
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ovi ORISRV Su S B Eimmcrciay

availdbdentity to the wild-type human HGF i sof orm gene

o SOREAEE of Eromilts P2 R AR pf Sl kP siof o ¥ gyt el

is a voell-known podasdmee, gndHER peguisite: tzbdulidnesaforytecier e@struction

| .t | f
and nlqgg?tgfrtfnbg{ 11?69"?:1'16 W§ vVec}?éﬁéEs %%ﬁrets%ﬁ}gofn ffﬁzﬁo& allehx%utme
skillsdedleg ied i n US 2005/ 0079581 Al ( her eby i ncor por at ed
byhe elfl%ﬁﬁ@ﬁoﬁ bfl fh%oﬁ&tyhﬁ@lteﬁﬁg& ?ﬂiﬁ&lﬁeéelgpgﬁhl 6 a tr trans1ent

corresp ond L to ex
transfsetl%r% gadlentiensfertignrafethepsecionn dxarsent tmsfgctmn Of the

vectofshint6 B hodh @ERi dhrt be emﬁeefeddbg efifect SnfeKehd c%nﬁh :pﬁfosphate

ntron et en exons ther t an the ntron
transfjs&%% ZDMCXW% iTAeqI3Fedc olpRs %@% f?aégﬂ%w w@mr@ated
transfeotfien, e slectidpbiticd, Ransdaetibh n%ﬁ\fecﬁ@ﬁU@i*C@theP\rlnethods Such

e GOGE ) i e A 5 gl camp s 1 e o
BasicniMidthods de Macﬂaaﬂae anol@SQ(deip Kéowhher Wbrﬂ@th'lGEnzymol

185332 AP o RO S RIER L fn 0 EIB et A Gl G AR gloty Fliual,

ThirdBddiongegelie B@cmgehhblbcﬂs Laberdtgtdyr PdedsCN genewliiohbere hereby
incoréa‘g{e%il%a{%re%?gnged in the coding and/ or non-coding

altering the am no acid sequence of the
plbe &éwn cadorehisoforprsef Ol @f oncher gmne poBnwictaditidgs gncoding

t.ant al
the IPQLYIHFtoRaN, A% O ARG B Toblert UL 12 ok, of =
p almaﬁtérl@@fﬂ Gaanposifiohi nIn hae sodislintent,Hheioompasition is formulated
for m]egﬁgﬁt antially identical" means that the sequence
I dentity is not |ess than 80% ., not less than
obbg réﬂagmaCﬁ%fﬁcale%@np%ﬂogswy | GPIRPYISY) Pharmegeutically

acceptrasbrr@ Ichfgerd. f magnaﬁtth@fcowa@ﬁ&ml procb@efRhi me%ﬂaxmaceumal
i mal | reconbln equence inserted therejn
field P Be el

ol9s PIEPRFR) OgalofoTIARES gl s a kﬁtﬁa capgelgsq pills,
granulBsbrsudpédrodie padC sstRtibas; N thjsctid doRmulAfons such as solutions,

suspensions, or dried powders that may be mixed with distilled water before

injection; locally-applicable formulations such as ointments, creams and lotions;
and other formulations.

Carriers generally used in the pharmaceutical field may be employed in the
composition of the present invention. For example, orally-administered
formulations may include binders, emulsifiers, disintegrating agents, excipients,
solubilizing agents, dispersing agents, stabilizing agents, suspending agents,
coloring agents or spicery. Injection formulations may comprise preservatives,
unagonizing agents, solubilizing agents or stabilizing agents. Preparations for

local administration may contain bases, excipients, lubricants or preservatives.
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i nherent intron is designated "HG- X'. Exanpl es
i ncl ude HGF- X6, HGF- X7 and HG-- X8 having the

wocombeessde sequence of SEQ ID NOs: 8 to PCT/KR2009/000406
10, respectively. The two or nore isofornms of HGF to be
adm ni stered may be encoded by separate
y oD khesuitabde ifdemutiti s Skrtoie nﬁ) Qho/ rauc (Ie@mmg&on’lihpharmaceutlcal

S UL TR ol S50t R (i

presenpmiventibn.ng expr essi on of the HGF i sof orms. The

E‘?}g‘)t ) Hﬁ% tji)(feal%o;fﬁé]ossét:l%'t’u\é %)engl?n %ﬁy ﬁl&l{fgﬂ.}ﬁté‘geg as various
oral qmdqnmenheral'lfmenmémmmt or/ ssiablenfoemubatiorbmayabe¢ podpased using
such %%ﬁneﬁ% tat%haa@lgltveﬁ eaph A& eBﬁBFlSlssS'v%]ttiﬁf c%g?%t gltﬁcggratmg

I‘on Of Tenov

agentquﬂpswaqjanﬂs; @andilurniendSelid tﬁoanslathM| o omtadmlmstratlon
1nclu(§e!1 ?lllEmXalﬂﬁtsu S§gst] x{%‘fﬂb‘%}/ o egrﬁi’l\hn%g hgsq o&%[fwsiﬁ?es' nv?ﬂbéeo Yolid

ers of e nucl e
formulaa@lpﬁ &ays lbseplfe@m@@/ baCHINAEENG DIt MOLE GXSHeRtS) eeg, starch,

calc1drhg;%ﬂ5j<ﬁ1a@@ &oro% Y5&08¢E tahﬁogéiatll?%lglﬁ’gﬁ%nz@%iﬂ aflécﬁo? lignan

retinoid h%,sone and anaf ogs and m netrcs t
derivafivesy TTAISé?@t alpéatswu%t%saé%gneﬁwm stearatq range talc may be

mclu&éﬂoﬁﬁtﬂmmlﬂmorpr ORfud fbﬁn@laﬁehg FOMYRA HdenitR®&kionCinclude
pronot e cardi a¢c ankyri pﬁg protel n,

SUSpERHBBCHP: i SRS VD | JOTOBP TRl plisy ey contain
wettigd) cagéﬁ@ Ry e eREA! aﬁomdtw@ Ugil e Eééé?ﬁatn%@Chn addition to general

snp PO RAEL S50 08 Wk s %Pﬁr&f By SO pgsenteral
adnum_strmt?m mmlrdaclsmﬁlnmls a@edue Lsmliﬁi(%ﬁ hastuspgﬁsnoh o¢malsion,
si,ngl,e .y egul at uence as part o an
freerG JHE AHETHE Hehimigrt it Sulisibes s MEae T Riroligesasgivients
and sispendimgoragentse th]ymmlxeagetaﬂﬂas fas gsuclﬁraS| mrepylahe glycol,

polye W&?& ? Pdln gh Iolfid il L 1 é:P ne%?{aggee ;E%gé?g Séu% § e%{rlhg; eate.

n one €i/b e’frnve
Witensob®p Mmogom Ymech@ bl deacasntassli kagirinh éats \mdoglyncxrogelatms

maylﬁesﬁ’geﬁra{gﬁoa‘gres E@FO@S&*}%Z{ of a vector, e.g., an

gressn on vec vector may be, for exanple, a
The ipHowaeg dixapnles areagiyer forshopurposgioddilostsatiomonkye and

aren(?ctmﬁ:'nde thR8SvenGREMIN. 272: 230 (2000);
WO 2000%040737) or&gﬁ;ﬁng e-or doubl e-stranded RNA or

DNA viral vector. Such vectors may be introduced into

Exanfjsie |13 GonstPaétién @fplagaiami ques for introduci ng DNA and
NA into cells. Viral vectors may be replication

conpetent or replication defective. In the latter
cdhe, pCKal vpetopagahi odrigenegeakl yexpressioe curon! thel nhuman

conf QRN YRRl S 58 ASE 0 pHEgh e e .
Biochgre $éophysn Rest Comminat? 722 30a(2000);ny @ 2600/040G8 €).
pBbY(QW(?P 588529 fcoh@t?uét@d% ii{’wztrting VEGF165 cDNA into the
pCK vector, and has been described previously (Lee et al., Biochem. Biophys. Res.
Commun. 272:230 (2000); WO 2000/040737).
pCK-cHGF contains the cDNA encoding HGF,3 under the control of an
HCMYV promoter, and has been described previously (US 2005/0079581).
pCK-dHGF contains the cDNA encoding HGF7,; under the control of
HCMV promoter, and has been described previously (PCT/KR03/00548).
pCK-HGF-X7 contains a hybrid HGF ¢cDNA (SEQ ID NO: 9) that was
40
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Thus, at a mninmum the vectors nust include the
pol ynucl eoti des of the invention. OQher conponents of
w0 b@owessor may i nclude, but are not |imted tBCT/KR2009/000406
sel ectabl e markers, chromatin nodification domains,
addi tional pronoters driving expression of other

desigped %p %Xprébsszt Reforimy of| BOTLsinRileaRBUSIENIdsRBed et @the pCK

vestof rithas hegh ABRIRO R oy (USERBTEd BT er 1 on

pivots. The vectors may conprise any nunber of these

Exanffif 2 1Rt IET an R ofirablob Uy BhoBBath " 5 | o7 cc

to the speC|f| c goal s of the t herapeuti c met hods

dgsi’ Sfectite ?)Eethm%jd ggﬁla&r 'etfféc'ﬂv(?fnﬁ(?ffq’on cell

t he vectors at are |ntroduce |nto cells
mlgfﬁlﬂﬂiﬂp%ndslembfe@@(’@é’@ abre. mar ker gene" which, when
expressed, indicates that the .vector has been

1. Mdtéﬁﬂ@@ﬁggqeﬂh@ag) the host cell. In this manner, the
sel ector gene can be a positive marker for the

presen ector.. Wiile not critical to the nethods
(1) Prgpay fg“igﬁtprpﬁ‘\}’éntl on, the presence of a selectable
mar ker gene allows the practitioner to select for a

ppAH-MGHX Diveré vennsfdctad witer293iTheelitensing MEBENHET (Roche

D RSB B g MR e

Two daysedftérripmsiidtmnier eultire supetmatartasostaitiaglGH yrobfﬁﬁmrere
obtaitdtt hAGHE dmdihe Uc?feﬁdﬁ i ' me (E;,E‘&eh% BB EGE ¥LISA R&D

ions use i oN Wi
Systelm, MN, USA)neertding © tﬂmanamtfactdmras mmemmkmamms
met hods for choosing cells with a specific genetic

(2) CERKEHRIR a Qgsenotype Typi cal nethods include, but are
not F|mte 0, culturing cells in the presence of

O hereEach B HGTopn SBisgatabicl raieanany aAuFpCF eiesndghelial
cell (MEVEQ, Ag{ﬁé&lﬁ@é 0.Ldg nﬁlﬁlh@IZchganﬁé%slfeleglkﬁbﬁﬂc ®ybBlast cell
(2T BE N SCpRLPI hd e b RORE AR 6Tl R B R N
CRL—rlé%)SWasl eea]@latb%l ora @ﬁi’(ﬁﬁed@dyﬂiehlmﬁnﬂ)@r (aémbﬁﬁleoﬁlserts of 24

s 691 Rl Sl VS eSS i bonae

filtersa(R-pni poie size} ivedranmatgkmdtini %g geksinbuPB SIAUMEC (n = 15)

suspeﬁﬁ@c?%lhgfrlg%{noédﬁrﬂ#r@%a%rﬁﬁmﬁgéiﬁﬁ g a/f ﬁho%néﬁr}cﬁb‘i é%n =10)

or HYGZ én < 10) nelts setpicnded anUaNR miedium supplemsented twith 3% of
FBS \ngtaeswe@{: v%x%t Ehﬂéd A4S "i‘hsee%s ath bl r(‘)“‘abéﬂ {‘&fr U@éﬂorTest

INn Sstruc ure
substanges mmqrn@tan@t Emm tiged98y awéhsﬂaaretfecmd mtprKJapCK-cHGF

pCK-AERER oP% CK gilch ?%@%@f@é@&?@e H]'@}F Ropcegtration of 50

I NCor pora erence ereln
ng/m} incMig8, orddM tmn lempntededithd % tOFié” e mfm respectively, and

600 ul]? o@"tﬁé’ dhihied REULHPANREvSlacd GKER RS GRRMdr YeIls were
allowed to migrate for 3 h at 37° C in a CO, incubator, then the inserts were raised,
rinsed with PBS, fixed with 4% formaldehyde for 10 min, and stained with 0.2%
crystal violet. Cell migration was quantiﬁed by counting cells located on the
opposite side of the inserts. Cells were counted from 5 high-power fields (x 200)
in each insert. The image was analyzed using Image-Pro® plus (Media
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4 (cHS4). The use of different CVD sequences between
one or nore gene prograns (i.e., a pronoter, coding
wGemaesse) and 3' regulatory region), for exanpCEKRe@N/000406
facilitate the use of the differential CVD DNA
sequences as "mni honol ogy arns” in conbination with
Cybematibg,llssm croorgani smor in vitro reconbineering
technol ogi es to "swap" gene prograns between existing
nogem c shuttle vectors. O her
3) Célyé%d&&g&n P%gga omati n nodi fication domai ns are known

in the art or can be readily identified. Particul ar
vEbe mffect of HEF wint hraliigrasians efitthe (B EGncellse was evaluated

using Xﬁ%ﬁgﬁ‘{lﬂfﬁe g%ﬂfoﬁ“aﬁ&?ta]s%}ﬁe lfIWVECO s nﬁlcgr 10) suspended in

eot | such vec ors
M199ansdiaen svgplementasl withgh %orif T8 avereplated to @ W@éh niate af 5 x

10° calshgai wener %h\’r%,'n)é lrarﬁg%@ FIGFgﬁrol@éihy rﬁ%h%efﬂo%h Bge 293T

s _are

cells mgﬁfq?:se “ at g tréﬁ k. nﬁG@o@@ E%H@@-Xﬂ were

addedVRCHR cAls. Sl@lﬂls' Wgrebdllbﬁf@d\’[@ llfér’ﬁfeefcfr APBBurs at 37° Cin a
i nt.roductiqn into gr t variety

of
CO; igeuhatek ofy E’@%‘Fs o%l Iéwraé@ds#apeqaﬁh well and

cells \F)@ireyllﬁuﬁbﬁ@ﬂ ifehesnothee 6 \I@@tpatsﬂml udgheCd¥lBRP&RMHrvested and
and virus-derived vectors

i SO , . vect.ar
the NS PUgie Biothard Eor Sfas,paeiad oot ligid Sntadge counter
(Wallhe,ohorkepBinlepl)sones, from yeast chromosonal el enents,
fromviruses such as adeno-associ ated viruses,

t acul ovi ruses, papova viruses, SV40,
2. Reé\}l {cgcdn\rélllgﬁ\é/ﬁ%a%lgs adenoviruses, fow pox viruses,

pseudor abi es viruses and retroviruses, and vectors ‘
d&ei ergdorer the bindogical iooicomere pédﬁvo §l(eh pretainoseforms, their

effectg 'éé?l‘jrﬁ@?e[ﬂo# aag gro"ﬂ?gra%ﬁt gxsﬂengtﬁege gssays were

ements, “suc and agem

perforaediuging ﬂé@(?ﬂl‘-@i@ﬁl@nt& fromciBY gﬂb%tr&m& poteg v@tfagwtexmﬁssmn
vectoxt B§ d@§&ﬂ%ﬁt in WERBEAIRMndRIRESH.Y  1rAA ¢ EéﬁﬁfenW'thétihéntlcal

tain, propagate or express polynticl eoti des or
amou%tr SPIOKEIR YassiSclay be used f or expression in this

r 89agibw e Piuréddl, et ade ﬁewl@epfe%enéb tTetved PHETS iiiforms

proaulgh fp' SRR 02T ot Bikcehdy SRERGE! ifebaCaP' P GVEC,

Czcmramioﬂeczt@lld; respectivy, hs a0aPardd thWheBQﬂﬂjEfim@h@bfdtﬂﬁwas

preserfl, 5 uefeie Bavg ot wploimeise BitmOldfiqy/egrofiferation
of HUNBE i dellls Higoret di)s. TEEteamfppﬁslatﬁnt qmnduwdjtfrma pCK-HGF-X7

ranst U821 P ORESL TGA4E, AR SRl LS o e

superm&mmanodme;hfrom pCKdeG]E) pﬂanﬁﬁntedlceﬂlss (ﬂﬁ@éﬂsultshﬂmﬂ(that
the coﬁ g%l %ffe?l% mgﬁggdr pr siein I?l&lgec%tlwg? %%{éﬁ%mgratlon and

prohfmtlon@cmme:san e(nﬂgﬂ_lgl;al cgHs), ambmmc potend nvigraigon activities in
skeleth&fB)Eeﬁ{hacﬁh&ol?l Sg&glsabove listed references are

Vascular endothelial cell migration is strongly associated with angiogenesis,

—r

and migration of myocardial and skeletal muscle precursor cells is a crucial step in
muscle development and post-lesional muscle regeneration. Thus, these results
show that administration of both isoforms of HGF may provide a more effective
way to induce neovascularization and regeneration of ischemic tissues. Vascular
endothelial cell migration and proliferation are also the natural process associated

42



10

15

20

25

30

i ncorporated by reference herein. Additional exanples
of the pronoters that could be used to drive
wezpressson of a protein or pol ynucl eoti de i ncPCMER2®91000406
are not limted to, tissue-specific pronoters and
ot her endogenous pronoters for specific proteins, such
with asesséle @laliunformationot er Thérefartpcyliess) ,resulfy oaldsul show that

. pr.onot er ncr atlc cells d the l.n
acmidJ PTG bt BRG] 68 o P rebriforhitigization; of blood
Vesselwahscrl ption, i n| t| ation and termnation and, in the

transcri bed region, a ribosone binding site for

translation. The coding portion of the nmature
Exampleds &ifficacy expuatioad bl GFén ratischentic heayt disehseimodlel

translation initi ati ng AUG at the begi nning and a

term nation codon UGA or UAG appr opri at el

pbbe wbierdtycaef thie SBWd’ wRs tiRecvabasp dhe ica wliprogctive effect of
1ntra1ﬁ3fcﬁﬁ§dhﬁl %ﬁecﬁ@n %ﬁdHGF) An é het SRRSHY HedrtBiesRNhAdEl. The

contr ol 8‘ ons t regul ate as wel | as engender
exPer’éR‘Ei?"é!sBﬁQ?ﬁ u’@elﬁ&l‘é‘myl 2R Sy egi ons wi || operate by
controlling transcription, such as repressor binding

1. Masdrifls andd1ehbdscers, anong ot hers. Exanpl es of
eukaryotic vectors include, but are not limted to,

%) AI%P?GQNEO pSV2CAT, pOXA4, pXTl and pSG avail able from
agene pSVK3, pBPV, pMsSG and pSVL avail able from
Amer sham Phar maci a Bi ot ech; and r CWDsRed2- expr ess,

r TRES? eipRebiRagpdiRodey Mato (maled [2CwecEGRIP ageaill5@btoe400 g,
SLC) f&@ﬂ%‘%epg& g#eﬁcx'ihth"t% gﬁhr\%gte}‘ St 1961§urﬂr1ﬁ>o‘fﬁéﬂrlv‘é[‘°3[% fRftided 7

Y. ava| ection of “approprra
days efaiesobefombeipgsibiasted taotheswpgarysi on in a host cell is
a wel | -known procedure, and the requisite techni ques

) Mé,géaru%tlﬁfarmh{d&ll on and introduction into the
ost, as well as its expreSS| on in the host are

utlnes ills.ip the art. intr i.on. of the
Pwhm it 8t pﬂmaaq egical P 1GAgH 03§¥§%th%§ ipEeient study, a
rat 1S¢Heam%f1@@trt atseage gl eohd M&h@c\iddely abed bathoe@glermodels for
Tr ansi e ecti on of t%ﬁ ve [ nt %
AD A by 3PP SR p QB i dsrinial sl injection
of Xybirisp(taing/ kg )afoslbecid lqueBEAﬁedéﬁtmgAkgﬂe diddtez dterilization with

o, 1 fect t f :
95% LB BEG0A oA UREh St By BT MR eCttpbls Be gt H2fh and just
the inosidoaiea v&scdfxpweﬁ,dﬂisreh')epmmng mecbmpletedy testlacdadidion for
the sﬁr%gﬁs{)late]g (}'01:??(%%%4 grbtuﬁﬁg%ﬁ éjﬁéfg%qﬁ&ti QJL? tﬁ%&r‘én%ﬁ&?dx%ute
Duringnz | .ope8®iBR1 pOSiiofr; Brasbumsok ventilation20@ms  maintained.
el A A s R S e v
thoragéplyy wasc qresiratedd by fiest epenping the pericardium followed by
exploration of the anterial wall of the left ventricle, the proximal one-third of the

left anterior descending coronary artery (LAD) was ligated using 6-0
polypropylene sutures buttressed with a small piece of Nelaton (5Fr).
ST-segment elevation on the monitored electrocardiogram was confirmed. After
LAD ligation for 60 minutes, the rat ischemic myocardium was reperfused. The
pericardium and thoracotomy wounds were closed. A single chest tube
connected to mid wall suction was removed after enough spontaneous respiration
returned and the endotracheal tube was removed. Then the incision was checked
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The two or nore isofornms of HGF or one or nore

pol ynucl eoti des encodi ng the HGF i sof orns nay be
w@ewpndssered to a subject in the formof a  PCT/KR2009/000406

pharmaceuti cal conposition. In one enbodi nent, the

conposition is fornulated for injection. The

for ﬂmh@feﬁaﬁwa Geingfhingesi AR ﬂﬁ%lﬁa@ﬁin@eﬁvﬁ %Gﬁfrbﬁ@d the incised
ers

maceuti cal l.y acceptabl e, car t he
muscfeo ff”@ﬁﬁ’ ofg ﬁ c YFIF eSUTHFEG: e A ﬂ%% e rlgélé}fa gpléqaémcm €
mg/kg/egypevas edtramupdnﬂ@ﬂy eadmiidlisttdmidaBi dags 36/ Gfredent 1nfect1on

les. Dills ra sions and
TransyiRolceatio R agRm, Bab sEHor el o fiG e shtfer S 16 confinm
the industien oif ompycaodiablinifadtipnineats. t hat may be mixed wit h
distilled water before injection; |ocally-applicable

(3) Eff&rgeg e@tal lg,]g(g{ g&si ﬁ”t ments, creans and | otions;

Ion Carriers generally used in the

phar maceutl cal field may be enployed in the '
cohpositicasy of HHel pwes etestadnsntditactlyFdnjeetingpthe, plasmids

contaﬁﬁﬁ%' eGP %ér?er &tkof ﬂ{é'”fééﬂeh‘ﬁ@sh@)l hisLH d@ncp JHEing the

sifiers Isinte atlng agents excl |en
Cardl%mrsptwfz. ehfealeRbsiolgiiqedlysi angl ag@artpguczdbab. | Thpngplasmlds

contaﬂﬁﬁ@ttﬁe H@pgé‘l‘i’é Webr@ R &diafedy AdntligisAaea ! St thaPint8tNon of

| ati ons may conpri se eservatlve
lschemgﬁ %ng%gggrﬂnéma yias era%w@arég@fx §jgeted tvaish |a tottalgdose
of 2569§glt1§CKE’¢I€IG@Y ad=+ 1) sorf QCK-QI@F X '(!n&'IG} r anloméT@ﬁégatwe and

tai.n ba ex0| I ents i cants
Posmﬁ? oSl &Biq %pﬁ| Eeqter daskingothe FFGHncoding
sequenne tthe7p retnd( IE@,Ki-VWI & Hhéﬁ)niﬁél%uﬁij €daed.Sc Tﬁs Qﬁlp(réﬁérhents in

ﬁgl é’%loﬁ)#lf:?\lwagﬁ% i SE ﬂ?q e A Sﬁ%e%n L}Z} ;Hansthoracm
echocaodmgsaphyomn Dary hd4<; DR reingla’ 6 yftaﬂthenDNAe nmgdct&@n vaThelsvel of

anglogéﬁémfﬂlgd At qﬂ;rs RAlwdr8 Gﬁ%ﬁg@%@%‘iﬁg %A]S bl e

I on" may e pt épar é(r pi ents as
addi tives, enhancers, binders, wetting agents,
(4) Cayrdio-phugiolegieg] aaalisis and surfactants, or dil uents.
Solid formul ations for oral admi nistration include

POnl Prayt @b|1@ﬂt Sven%'&ﬂhf‘% é?:‘?l%efmcﬁéSﬂ'HHde §y%5‘ﬁ'c QE&Wélgcﬁigular

Those Solid f orruatlonstga pr epar ed mxmg1
septury, Vgfice TRSASUBEG nYsing etrgnsthefagic hech@&atdlggﬁa@hybonx g, values

obtalrfddlC a0SPay! fcivese s@f‘dlsgﬁbﬂiﬂé Vatfesdi @ﬁ‘@h@ﬂW' bacid 56,
nan derivatives. Al so, uflcats gnesi um

echocadBERpES LIS Paoried wein el b gatics oy a1 Lol 28
and 36 qwerk foomipdradi betsveear tiey PCH njb@KSH(&L pGﬂ-bJHGF and

pCK-IRATTES WSy o SRR R, G L ol By dschemic

heartsatocamal yzesclemgep ireteroapillargiensity aﬂdlﬂbroms tio tigeledt éntricle.
sinple diluents such as water and liquid paraffin.

(5) Cf}ﬂflguw @éﬂsﬁ’@sanfawsig)ar enter al

On Day 56, myocardial tissues were obtained from the ischemic heart and
fixed in 10% formalin solution for 2 days, then embedded in paraffin. A few
serial sections were prepared from each specimen. On the tissue sections,
endothelial cells of the capillaries were identified by staining with CD31 antibody.
Capillary density was quantitatively analyzed under a microscope at 400x
magnification and presented as the number of capillaries per 0.15 mm?
(Image-Pro® plus, Version 4.1, Media Cybernetics, Bethesda, Maryland, USA).

44



10

15

20

25

30

adm nistration include sterilized agqueous sol ution,
suspensi on, enulsion, freeze-dried alternative
WO e@anyssed and suppositories. Water-insol ubl e PCT/KR2009/000406
exci pi ents and suspendi ng agents conpri se vegetabl e
fats such as propyl ene glycol, polyethylene glycol and
The v&llueWeasoihlen canshared B@tv@één&heﬁe%hﬁeﬁugﬂmu@s ethyl ol eate.
VVtepsoI(r) Macrogol (r), Tween(r) 61, cacao fats,
in.fats and gl ycerogel atins may be used as bases
(6)Aﬂ8f1@&EBEEP?%?F The foll ow ng Exanples are given for
t he purpose of |IIustrat|on only, and are not i ntended
tOnlDay 661 heyoseafiemaisstibe wiens ohtained fiGoathpd schemic heart and
fixed S?i‘éd/ a‘fffﬁ ?Jluﬁh@i’{)? H%ay08 &’%n ﬁ&%%ﬁd&@Wﬁngeﬁefew
ex preSS|o man” cy one a
serial pectensewerampaepared feem @@bcﬂpebane@wd: staiied WLtheTnchrom to

s S P O P, R0 il

analy. rc@l\mlclmsgonmeatp&% vewgaificatinn. had hisegiglue was “then
comp}@8 HelPech H{eeéféé?tﬁféni’g et al., Biochem Biophys.
Res. Commun. 272:230°(2000); WO 2000/ 040737). pCK- cHGF
contains the cDNA encod| ng HGF728 under the control of
(7) Stafsstig®M pronoter, and has been described previously
(US 2005/ 0079581). pCK-dHG- contains the cDNA encodi ng

HEESRG wderp &b@t@@rasr tHe QieaHCWSEMfmicEfana dhasing SPSS

ers D P T, E Ls L F Eahto

was pwﬁedﬁed QBT dive-ewayrABE VA andf ubssq wéntl-]KS:D s test or Tukey’s test

o e BRI AC ST 5 Ol Qe DRSSl ar 1, 9 vt

less chtn (E05 evdtreanbiderahsigaificant.gr ati on and proliferation
The objective of this study was to eval uate the effect
2 Res%fltsHGz on cell mgration and proliferation in vitro.
I\/aterl al s and Methods (1) Preparation of HG-

ot

CK- HGF- X7 were transfected into 293T cells

D Indgcptrfgl FﬁﬁE\lEff(‘quanﬂ%WODﬂ@gﬂdﬁlﬁfégon@ f#fany). As
controls, pCK, pCK-cHGF and pCK-dHG- were used. Two
d’ﬂb’a‘hsﬁfdr@&ctdcﬁﬁéilﬁfdgr@m whd'pergoihed 28 raifiet el ﬁlducuon of

cont i.n rote re obt | ned a nount o
the mygpghal NEHEAPRAO SpHRe el (eassarodshe: Dts pRS
that t ysiclogidadlifimgction @Merlrafn wfeﬁﬁictle srgrﬁﬁba@tbyrde@dasecknfser the
surglc(alj' m%%cjuon artnlyggar 741 *Yschemia. Also, myocardial fibrosis was
observed in the anterolateral wall of the left ventricle.

(2) The effect of HGF on the function of the left ventricle

The changes in left ventricular ejection fraction (LVEF) after the DNA
injection were compared between treatment groups. On Days 1 and 14, there
was no statistically significant difference in the LVEF between groups. However,
by 28 days after the intra-myocardial DNA treatment, the value of the LVEF was
statistically significantly higher in the pCK-HGF-X7 treatment group (40.77 +
2.92%) as compared with the pCK group (31.24 = 3.58%, p=0.028) or the
pCK-cHGF group (33.99 =+ 2.26%, p = 0.069). The value of the LVEF in the
pCK-VEGF165 group (39.63 + 2.44%) seemed to be higher than the pCK group (p
= (0.056) or the pCK-cHGF (p = 0.138) group, but the difference was not
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The effect of HGF on migration of the human unbili cal

vein endothelial cell (HUVEC, Agiolab Co., Ltd.,
WOARL@MBRPS) , nouse skel etal nyobl ast cell (C2ZEIRKR200E000406

No. CRL-1 772) and rat cardionyoblast cell (H9C2, ATCC

No. CRL-1446) was evaluated in a nodified Boyden

statistialipbsipnifhay. Ahsimilaepatient Wb bbedised! bn d®hy 56 after the
cu% re chanmber (Corning, NY, US) having porous

treatmenf (FghkoRht e filters (8-mmpore size) were coated
Wlhédr ditanges ati rthe nsRBGlic HOteFS dmricults) septeper(@e8) i after the

weatmdhi ¢ PASA N3 HR0 EBGRRGH 1 MGG ZN S RBRaseR kdifiGpmty
only iBlﬁh@b@lﬁ_}H@E~Xﬁ7TﬂBam gfoupBsnridap 661 theel VS ofehe pa&KIEHGF-X7
vt G ATl T VBRI 0! v
(p = 010 12n of ¢loe pERwicHGT k= pCKL eticred gorup KEE e 7).

pCK- HG-- X7) were diluted to the final HGF

Q:jfﬁe%@ FREGP DO +i,n ML99 or DVMEM suppl enent ed
) Tt%!t 13% orGS%noéa as&?deésﬂrsfet tively, and 600 m of the

diluted test substances was placed in the | owe . .
_c@an‘ééy .5%&%1?% deniiiyoifethe guipcgrdive fispues o the phemic
bordet Breéd g@@ 30{2%%%5 qu_mt ?@fl _0:.{13? Eg}ﬁ% ok &P%@éﬂmgeﬁzotreamem
rrnpsed w I xed wmtn.4%71ortn ehyde
groupy; s, capUlBay sy 1 Wa S F g gl Gan 2 p4 & 6.16 per
0.15 mingr of it peIs ggapt' ked.o!oy),cw.serhglmizlperl 0qst @@h?gaf the
site s e e I n . wer ount e
pCR-VEGIRR il Shi e R 00EE ari25h8S i e P nb sy Mot the
pCK-cH&gegroap (aralyndy (Bigung8).mage- Pro(r) pl us
(Medi aCybernetics, US). (3) Cell proliferation assay

@) Thmeffeecf‘Q’?%‘Egg)nﬁogﬁﬂ%ﬂ%%ati on of the HUVEC cells

was eva n ym di ne i ncorporation assay.
HUVEC cells (n = 1q0£) suspended in ML99 nedi um
sUpPandoy ibe extert ofoflupsis e the ledt peiriste was d 83 Hwdl§1% for

the pGKf’IIIGFaXZSLré%é[ﬁﬁﬁt g%df.f PEhis ;ﬁﬁzkéent FRStoSiRRPL ﬁgﬁifgggfl'ggower

gfgotem super nat ant romthe 2937 cells trans o
than the 80-290k, 2-p2k eHER PeBreterror LARIHGH e pxtnet ef Sbess in
the pCR-VEGTIES sroupetd0s96ver 22304 )0WaSs Al Rswéd fihathat beih&CK

hours a{Mé?Tgln a C(%glncubator. Afte.r\é\ﬁrgl'sé, 1.rr% 0
group) Gt 49 ol eagiTTenem aps statskiraly oeps SigHficant as
compéfeduﬁi@t{heghé qPCKnH(FEKﬂ%rB@%F S Bait e @xtéﬂtﬁ eof €ibrésigelre the

est e e mi di ne i ncorporation, was

pCK-gGERiniR, B2 & Pr4lhl A it on BB, B iapps et the
pCK tfeatingnt Eroupaoy 0.41 1)REsgre 9)and Di scussi on To expl ore

t he bi ol ogi cal outcones of two HGF protein isofornms,

. Lhei.r effect on cell mgration and proliferation was

3. D1sé1)1( rlﬁsrhed. These assays were

The therapeutic potential of HGF was evaluated in the rat ischemic heart
disease model, which is a well known animal model for CAD. On day 0, heart
ischemia was generated by surgical procedure and a total of 250 g of plasmids
containing the HGF gene or control DNAs was injected into the ischemic
myocardium. The effects of HGF were evaluated by echocardiographical and/or
histological analysis. The function of the ischemic heart was significantly
improved in the pCK-HGF-X7 treatment group. The pCK-cHGF group did not
show any significant improvement in heart function, even though pCK-cHGF
expresses one isoform of HGF protein.
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performed using the supernatants from 293T cells
transfected with each expression vector as described
WO poobae3ssd al s and Met hods. In all experi nents, PCTIER2009/000406

i dentical anpbunt of HGF protein was used. As shown in

Figures 1, 2 and 3, the presence of two HGF isoforns
Exansledy qﬂ@ﬁc&w revARatiE o K ORVIEGEFL K7dnaNimnn! dlfiiefkrial

m gration of HUVEC, C2Cl2 and HOC2 cell s,

respectively, as conpared to when onl y one i sof orm was

pMhseefficati eofp pe¥ediEF oX 7 twas @aluasat énn® hinsan clinical trial.

Iif ells

Two RAERS FhgSie TS Uil e Blb8R Ba (AR Rdpiegied with
0. Smgrcaﬁﬁ(ﬂédﬂﬁd? -Xdlls nore efficiently induced HUVEC cel l

proliferation than the supernatant produced from
1. Me?ﬁ’ﬁi JHG- transfected cells. These results show that

combi ned effects of two isofornms of HG- produced

nore potent migration and proliferation activities in
(1) Swhigelshel i al cells, and more potent migration

activities in skeletal and cardi ac nyobl ast cells.

Vage tghafecw@fdlﬁichﬂiedcml the Mgl whée® thdysm%t fHR6wing criteria;

Wi t enesj and on of
1) aggg $94 b Sarodihch SRBag SEverals peilhsln dedidindis than 7 percent
of differened Bétweenn s ched detvedsopieiisici)d Wsthé e@Ss@ﬁb@hent of

enera Thu t hese.results show t.h
MIBIEECT, 5796 B Abintilsd A FRU RS il B aR oY A tation area
after AARGedif oché eetmm;ed as hadingemyecatdial \Peafiisiod ternit@ydwhich is
not Sdlgﬂ%?é]féra(?A?h()n al schem c tissues. Vascul ar endot hel i al

nd proliferation are also the natural
pﬂ“bcembjaets ovicrt edwludedy & tledy \ball afplrervmusohistory or current

evideﬁpéf flﬂfﬁahg 528, rﬂ@x@d@a %}ﬂﬁcﬁﬁ?t i1 5 ALl O hced

can
heart rf@ﬂ@r@o@mevmgmxz af ilef V@ntmmdmd dysfesetiomabbse Kellaprglass 31 and

havmgI sfeé;ﬂs g%‘%ﬁgﬁ?ﬁﬂ%ﬁ até&%&ledg{ | 'fﬁétl?ﬂ r%ES‘VSCgf}m ‘Era%@ﬁfotracm 2D

ve of thi
echocaydipgeaphys B Se¥eLgiin qﬁt@pg(ghsqa@e,é)f wegongrolled blood disorder, 6)

valvuldi haspy 0&1§é§§ea|anﬂnh€€d1h§ nd&fulk@% 'sﬁr%%r& abf 'léﬂh%ﬂtﬁcular 6)

eart di seas exper | rocedure is
pr 011 graivs qeﬁnpzp@tgxym%g strpke;\/g) gpgglptgo b haypartension by the

assesﬁﬂéﬂt&ifsn\?r(b T t% s%ivélhst lnﬁirafﬁﬂllﬁd %)éaieafoi IOW&BGll?rewously
a P Qv d

s of
56 Rl SRS Zarr et v tag okl K atigwoBoordidd Seoul
Natiotlaly Universigt Heoésital, hai ngels uly ey ethet Kohans Wogdr ¥ind Drug

Admi 2 gcardial infarction nodel For the anal ysis of
Col ogi cal efficacy of HG- in the present study,

a
(2) MIBI-SPECT myocardial perfusion study

#MTc-MIBI gated SPECT (Vertex EPIC, ADAC Labs, CA., USA) at rest
and after pharmacological stress with adenosine was performed in all patients
before pCK-HGF-X7 treatment and 3 and 6 months after pCK-HGF-X7 treatment.
The SPECT images were constructed by electrocardiography gating, and analyzed
with a semi-quantitative 20-segment model using an auto-quantitation program
(AutoQUANT, ADAC Labs, CA., USA).

Seven percent of difference between rest and stress perfusion scores under
SPECT is the bottom line of reversible perfusion defect in myocardial ischemia.
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rat ischem c heart disease nodel, one of the w dely

used pat hol ogi ¢ nodels for CAD, was enpl oyed. The rats
wWowRe0e/023386t heti zed with an intranuscul ar i nj eCPCDRRG§09/000406

Xyl'azine (5 ng/kg) followed by Ketam ne (50 ng/kg).

After sterilization with 95% al cohol and iodine, the

Thuscbe g, vefs diffenes biétiveed 1‘&:&19 rahﬂesﬁ?ebfsg édlisiohoidtieqnds that a
myoééxr(iig}ppﬂgst lér\]f?r%s rpq%rgfﬁ fec& %?13 7% f bgﬁé&%g \{Ill 1cat%s that
the nﬁodmtdnmnhmalnou‘mhhbatfu&@nms performed via the

orot r acheal ute. i ng the operation,

IR PREC B BY 1B Mg st R G WeS otRied #6m scgment
numbiek dét amt 46 dvfotheaSBEETU buldigeye smbge,adnd thenvdifference of scores

L& Of 0 t.hor ny. erf
was JR3e S SARbAENC VRIS, b Pomr OB B o kg
injectadn (Figuent@xial wall of the left ventricle, the
proxi mal one-third of the | eft anter| or descendi ng

(3) 1 ﬁi/dl KYH@#\% Sctldid@h

propy e sutures ttresse snall pi ece of
ton (5Fr). ST-segnent eIevatlon on the noni t or ed

a
N%é’é%% ARG o Ash S afiing iof he . lefif anterippdeseepding reoronary
arter}f @ﬁd @rcihifléxeSorohhsy bﬁbﬁ‘ %Bedﬁ @mcﬁfrghgﬁnav‘ﬁﬁndard median

sterngighe ci obda 1A Singlek AT

sites/patidntpwavadntiaivesed Hf Irﬁfanej’tfda%laB BELRGIE D both s1des of the

t t d dth
postefigh Honcpndinz, ier, % %ﬁ&%@%@”@ﬁ& ik AP O be dsassead by
MIBIeSPE€fpraltiaggh Abviarg tdeerddsed dparfusies. cortig @egﬁﬁnttﬂilﬁnbers

adﬁué‘r%@‘ﬁ?@@}]@éi{g@ﬁ{ﬁéﬁc 71q 28&&@1&/ ﬁg% 6@& léreey% métge obtained
fromM}BIa&EiEGUl‘I(Engmealdm nistered for 3 days to prevent
i nfection. Transthoracic echocardi ogram was perforned

he surgery to confirmthe induction of
2. Reg'ﬁgsgar dD?ﬁf Es:‘ll?{érctl on in rats (3) Effi cacy eval uat i on

udy design The efficacy was tested
(1) T]éﬁ ?ﬁé@tl%f pC%fé@GFn&t%ﬂm raymaiéwé mf@BWd%MIE:SPECT

gene into the ischem c heart nuscle and observing the
cahdi differedice Berwee R fthe ¢bstPAMS §0éR% éiﬂlél(\(n &B@res under SPECT

beforg 30 ALy S8 IGHnA BISHea Wi T

the aveape r‘dlﬁfefd'ﬂw l@étwe‘éﬁcﬂleafésmﬁnd\ﬂmesmpéﬁﬁfM@ﬁaédﬂ)k@d b¥fore the

pCK-HREEE hplelion e 6v4eor Rt b #h8 HOBIACA ke DRI GF-X7

111] jectimn) tth@tmeragh diffarencaboetméencthe pé‘:t( andcdtewss Ipacfasivg $doees in the

icoE R R R0 b T, S LR ) ARER e

significantlyi differsnt Heceam tthevbaselamsedsed hythermenﬁ subpict; the average
dlffer‘éﬁaao B?tr\xsjéeﬂgq:\% %¥t Qﬁ]ﬁl Q?r%ssfl peljiﬁsw?lssc%%js BErRL L pt(ﬁg BEOEx7

1nJect10n was 9%. At 3 and 6 months after pCK-HGF-X7 injection, the average

difference between the rest and stress perfusion scores in the injected area
(segment number 10 and 16) was 4% and 3.5% which was significantly different
from the baseline value (Figure 12).

In conclusion, the intramyocardial injection of pCK-HGF-X7 to affected
subjects can change the status of myocardial perfusion from reversible defect to
normal. These results indicate that the administration of pCK-HGF-X7 can
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angi ogenesis and anti-fibrosis were neasured after the
aut opsy. (4) Cardi o-physiological analysis On Day 1,

wO edop/o93ssd ri cul ar ejection fraction and syst ol PCT/KR2009/000406
interventricular septum were neasured using
transt horaci ¢ echocardi ography. The val ues obtai ned at

signifReantlly ingsreve elyctardiabpeifasional ues. On Days 14, 28 and
56, echocardi ography was perforned again. The val ues

obt ai ned at Days 1, 14, 28 and 56 were conpared
bet ween t he pCK rCK- HGF-X7, pCK- cHGF, and pCK- VEG-165

xanf Rl b A AGIESD b Sy schemi

modalensity and fi brosi s in the left ventricle. (5)
Capillary density analysis On Day 56, nyocardi al
ti ssues were obtained fromthe ischem c heart and
f iChecpljectipoef dusstudy s@isuoi ovalnate the gaydip-privtective effect of

percuiReds eéﬁd?@arﬂ?e[l o é&lorﬁoﬁg%ﬁgi}?ﬂ LXF e&stlh%rhs cMe%r under the

prepared fromeach speci tlIssue section
guidagge of patdiag imRaging 58$teﬁh@1 %apxqm%an@solﬂés@qrm@ﬁnpdeled
by staining with CD31 anti body. Capillary density was

1. MaRfhistaid Methodnal yzed under a m croscope at 400«
magni fication and presented as the nunber of

1 rgllllaries per 0.15 mm2 (I nmage-Pro(r) plus, Version
( )Aﬂl. al Medi a Cybernetics, Bethesda, Maryland, USA). The
val ue was then conpared between the treatnent groups.

( Bleuvtared Yiarkshosd domnaﬁg/ pi@ @+ PaynaAE, 20130041?1@) were prov1ded

wit GIEHE 08 SRR b D5k 305 08 oo e

subje@mdéddm:gem paraffin. A few serial sections vvere
prepared from each speci nen and stained with Trichrom

) Pél@ltﬁﬁéﬁ)‘i@?scﬁ%@ﬂﬁfﬂe‘fom ent. Fibrotic area in the

[ eft vent r| cle was quantitatively anal yzed under a
oscq a magni fi catigon, . The val ue was .t hen
?Jﬁﬁ Qﬁ@iﬁ%héomp &nyoRsidialisstigniia yia amergid sopgtsiction
is a “&Eéﬁtﬁlﬂlsh%ﬂeclﬁﬁl%l@?lrélévaﬁt Afe a@&?ﬁed" pr¥eMhasd n%tl’élﬁ%romc
nlg SPSS. (Ver i on 10.0,. SPS Chi

ica
myoctRgigi”isphemia 4 (8¢ (et 051 YAl e Ganicishgapies. This model
simula&sf otietheu hun@nooeromayy AMXMImeNds swhHegyiehé dxBEAtS of Vessel
£ test. or Tukeey st.to getermn 8 signi.fi cance of
ormaiy R OR 1 i  RORRF o Onaddiopsfhis porese model is
well testablioh@b inerthe c tessingerodd cardmvafsmhimt medicReslelices( Idue to
simil#rﬁge%clh's?% fd élﬂl%?ﬁsfft% the 'iliturﬁa% e ioVASEAS s'}%ltem

arctioninra
The pigs were subjected to a surgical implantation of an ameroid constrictor

to the proximal left circumflex to create chronic ischemia. Pigs were sedated via
an intramuscular injection of Telazol® 4-6mg/kg and Atropine Sulfate 0.02 to
0.05 mg/kg. Then Isoflurane was administered via facemask to induce general
anesthesia for surgical interventions. The pigs were intubated and appropriately
prepped for surgery. The pigs were placed in right lateral recumbency. An
intravenous Plasmalyte and Lidocaine drip maintained hydration throughout
surgery and control any arrhythmias. Scrub solution was applied to sterilely prep
the surgical site, the chest was covered with sterile cloth drapes and the entire
animal was covered with a body drape. Pancuronium bromide was administered
intravenously for muscle relaxation after a deep plane of anesthesia had been
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Transt horaci ¢ echocar di ogram was perforned 28 days

after the induction of the nyocardial infarction to
w@oovPi093s8d he ani mal di sease nodel . It was o0bsePUEERRDA1000406

t he physiol ogical function of the left ventricle

significantly decreased after the surgical induction

establiﬁheﬂonﬁQ@L@?hihéﬁitﬁil Withs rtﬂaﬁe,inrmleqaﬂ?d%t E’lt B0 Stls inefcostal
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space ol GPs Wes) teRABIS FelovEe i Johe Highitheped n sauze
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ectio ct.l on a r, t n L. ON Wer.
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cradld. heFlee wasumblext edrionniyc akﬂeyy SLAXN)f ivaardissdictdde f@ma alistance of

sboutiF e s SSPAFEH AR ERs abRERET brmith, A AT Y bl boetfctor

of thevwrepaaiesﬂzm: &b1 thesartpriyfis pdadeddyarougtet. i Allt chﬂlateral materials

that “Rﬂf% ﬁ ]g(rffgdl]gg{l g\%frg Za%r@%ggxﬁy 11%8?6@2/‘)8)ng98¥§§ Yords was
admmmad—[ﬁ:ng;e@squ(fm @atrod. @Whyihmlas 068he pEhieaxdaimewas not
1rout1nte£‘559 ﬁtﬁ?{dob{g) Eﬂf’%lﬁ%%/ E@;dl %aﬂ %Eﬂ?ox( é’e%uﬁ% tﬁe éﬁ@gg d in place
on the peepcK- Chgmicpget PR134)) gttutqam meMInéou$ Pﬁ@?léhﬁ@s mgd to
close Ak Sfrﬁ%bl%t laFy%H y Bkeﬁ?éfi' E@QénTNA s@itute! ﬁfﬁs Hﬁ‘eﬂe E\ﬁbd‘iﬁﬁneously

ohserved he treat gure

Surgie] shaples Wﬁr@ H@eégﬁs@@w she ﬁlﬂ@r \Téwn?ﬁﬂmgérreg@ﬁ@@ era),r{rpﬂsatacm

(5.0md Vl&%?ﬂa:?)ﬁﬁtﬂaﬁﬁﬁbﬂﬁﬂty forf3 19 veait sefeelbRAr ed.
ol1mc VS was increase S|gn|f|cantly only in the

X7-.t reat roup; on Day 56, the IVS of the
€) E@é@walk?u?’ﬂég%‘@od%F% was consi derably higher than
the pCK (p = 0.061), pCK-VEGF165 (p 0.012) or the
pEsac H@'ek(sp afteD. zﬁﬂeﬂojd tingaEtettignp ithe (piggumwerd)rani@ized to

receivi]f, e 5 o HGF-R7 (AY WoBDMrfiine ) el afF Y28y, g me of
pCK-H%éﬁ Hughrdmsc gnoe dasg/8001 Qo=3)] 4r tonpret atticls congisting of
the sapfl ek i bilfidns el hoth K ABGRLR TELS1F BRhtriPRoup: § mI
(0=3)b. 15hemartitles hwerﬁcmdgnmﬁ@er@é using ohe) NOGAAR MypStr @@livery
cathet% @ﬁ_ﬁ%&%eog\’é ?ergj) 005 m}’éﬁ@%ﬂ%ﬁ@l&@ﬁgfhl gﬂﬁft@?”%@h animal
TCCCIV@fi Qlﬁbt dor: deggrgpipuy- 1% agl (3(511}11/@9?@@?1@3 s§§) of sixtaegye (high
dose gf'cfu%CtO 25 fm%'/@:Sr ﬁﬂ/lﬂ}’&‘%ﬂ)‘hdé;l?é) ﬁl{;&‘tﬁ)ﬁ' 8f QGKDHGPQU tdrecontrol

articla (¥phiglp SPniTR Sscie: fl- AN Gcgan RS A Dommilcs 49ar cbyiable
and 1§dHé!hﬁ§| @yb@@rdﬁhﬁnoﬁ ilgeall d¥nd %teridiaWaﬂhe 180crder 8. Shilhate
functlpHal outco?ne of p%JIe I&&F X9 tcx)gat}nent t eer)gy%ggrdo eftl {)cler*%usmn (x) at
peak stress before and after the DNA treatment was determined as measured by

myocardial contrast stress echocardiography.
2. Results

The changes in the myocardial perfusion at peak stress before and after the
plasmid DNA injection were compared between treatment groups. In the vehicle
control group, Day 30 showed a tendency to decreased perfusion as compare to
that on Day 0. But two pCK-HGF-X7 groups on Day 30 showed a tendency to
preservation of perfusions as compare to that at Day 0 (Figure 13). These results
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the pCK- VEGF165 group (20.96 2.25% was al so | ower

than that of the pCK group (p = 0.049), though the
waledobesissce was statistically | ess significantP@I/KR2009/000406

conpared with the PCK-HG- X7 group. But the extent of

fibrosis in the pCK-cHGF group (25.02 2.49% was not
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pereufy RS RS EgBfaial it editer J78 Secbotid Gor Sgosaydial
injectmin pfasmols dmgsakem ngt_etxhe:el-lﬁzagemaums and tralkded DNARA. under
uidalff® Qe EC bR IEL BEREM ol AERh L THE R dials.

Thesehiestlts oglicae tlaat a:l@lé+HGF4’)(€ fflasmid DNAcan be safdpedintnistered

into ﬂ%eﬁlé&rreg\ﬁjt% %Llfoﬁdﬁpﬁg ﬁ%’fﬁél@' d@@\ég dg ag)e}agaﬂ%% ﬂgnséﬁdocardlal

injectmingnsing canathetep ﬂmderréhﬂ elerctlhmqhanmal: guatancey e hukp u@ﬂheter

inj ect&%gﬁﬁs GOPE5RIES pBRE H(§ f)@fc:lb f_{%e_flg;rﬁo E%L %'enué':e?ﬁaﬁp b&tients

i cacy. eval uation
having|ipehesaic ¢arfliac tiysue esrlﬁhoaescgta pr@xtahl?av@mmgectons or acute,

chronfé/ﬁllygaaﬂiialllﬁfeﬁlcm{mn clinical trial. Two subjects

undérgoi ng coronary artery bypass graft (CABG were
injected with 0.5 ng of pCK-HG-X7. 1. Methods (1)

Exampleiee Delivey of HGEWxpressifigiceisuded in the trial when
they net the following criteria; 1) aged 19 to 75

years, 2) having reversible perfusion defect (nore
t HGF Capédrecéelivendd din fthe fenneoibadliveesmpssingaihd CKeBGE-X7.

The BEseHILRI, Reg] {ERD 67 S eedl OB, 2 Sl THe abfess of
mesermhymalfsdten @NBGanr be ma:reowsasipﬁmt&sdommoml\umbpenpheral blood.
The ﬁx%%g ﬁ.&ﬁﬁ&l&ﬁéb &téﬁ&é&rellggéﬁm%ﬁguké ?ﬁ& %hgﬁme% with
pCK—HrC&rD%SJSm&Imoyomﬁ delienre ghen elnm’aresied,l)waarhed gwithc yaline,
re-suspendéf oﬁf k! oAl " 0?6{1.1(% %F-rﬁhXﬁﬁ'gb&‘ 11?&) ‘T‘Hé’ anaGdct. The

eart failure or evidence ventri cul

mesenpfyPM e reells dtanskgated pw&h a§§< HGEm4/ ﬁamh@gadrafmstered into
the isVIRRAIC St AIFrRIGE E@Dad fidGld Dhs< At dilydd200] hefeREbR whg a

. echocardi ography, 4) severe’infectious di sease,
Syringen 05 Abrast 3 PETHIAISQUR IS ocagqial, JUGEiiR URDS 2 cathetgrsunder

the elédftbriiesifhiniehl daRidnkeng surgery of left ventricular, 6)
Example 7: pCK-HGF-X7-eluting stent

This example demonstrates the production of plasmid-eluting stents.
A. Production of plasmid-eluting stainless steel stent
1. Materials and Methods
(1) Stainless steel stent

Stainless steel stents (SS stent, Liberté®, 3.0 mm x 20 mm) were purchased
from Boston Scientific (USA).
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proliferative retinopathy, 7) stroke, 8) uncontrolled
essential hypertension by the assessnent of JNC 11, 9)

W@ eaee3sBi ver and ki dney di sease, or 10) CABG PCT/KR2009/000406
previously. The protocol was approved by the
Institutional Review Board of Seoul Nati onal

(2) Produwteoss of pCHOSIGE-A7-ehgingeS S sentby the Korean Food and
Drug Adm nistration. (2) MBI-SPECT nyocardi al

e yBllof ek oneTia bibe Bt SRRl St o

stress with adenosine was perforned in all patients
b&b owashy (bk-scac X pf (SSestemestrutantheStemtd véerasnnicatel theee times

in HBSEC 7 Sy TR CoB, SEREL 4 MRS, Svictond) an

dried %pia3 9 rdtuteistan 33° £enihequihatstends ware 20nassgrbone totein 5 mg/ml
' t s Lt 4t , ADAC

of pctgg@f@ ?&U%%%kﬂgé bh AR F %@r@{ﬁ&fnfs#‘étoﬁf’w

even percent o erence between
rest and stress_ perfusion scores under SPECT is the

bBt Praductiae obpokwper kassde ok HfsF oh/-ghrtig S$ gtent

myocardi al ischem a. Thus, > 7% of difference between
r PetmalksltiRt gt smep BadedSS O Rtdrtelithakamtd Wake AnfMbeedl shidtime in

s ey bt At AP AL e SR e
UK) iﬁr?hmﬂr Thewfthe RC pﬁlt%&%ann%%s?ﬂrgﬁ Stegw Wtstge;c mﬁgﬁyea Eone time in
5 me/Bfl ¢t RELHERTXITONS Ml Gla 8RO G pobulsP e SELT

assessed on screening period, 3 and 6 nonths after the
(3) Quariteidea X7 pOl -G F-0%/ cRited fronl §)S. sté®) | nt r anyocar di al
pCK- HG-- X7 i njection under CABG Coronary artery bypass

051 5 ey Rt RS U A BREA Yo onc

the S$ wieaitythalagavebimge ataphionsnmwicdrand ©péenigheds (0.8 ml out of
1 miPSasHeHosth (P -q%%ﬁtifﬁ%%ﬂ@?HGW—Xm BRi#oANin 4 guick and efficient

.Sites/patient) was "adm ni stered by 1 ntranyocardi a
ashlqnnj ection into both sides of the posterior descending

apCR-AGIDCH chaedNOS sbetith abbR {ridhividhBEB, iiheded 88S@Yotubes
by M Bl - SPECT, .al {.ho ng decreased perfusion

contarpied { G EhBORIASEIEC AT RS AT SR R DIPSepRo the
roller kfixen (HIB- R Fd0e Hyninlil B AGY-&AMH) K orhapifoied0 fhidiites under the
condi B TGS s o RO AP HERIROeH A 1, 5.
10, 2 adé r40MnihutERESHT eddietitief peingn®.8 b oiekn solneionesis aithdrawn
for U%tgneaﬁ?si? 3{1& l(!)sé Bl ot %PLs SnSRgs "saling CvJas added back to the cryotube
to maintain the total volume of the solution. The cryotube was then placed onto
the roller mixer to continue the experiment. Concentration of the withdrawn
pCK-HGF-X7 eluates obtained from each time point was measured at 260 nm
using Ultraspec 3000 (Amersham Pharmacia Biotech., Sweden). As a negative
control, the SS stent without pCK-HGF-X7 was also tested using the above
quantitation method.

2. Results

The results are given in Tables 1 and 2. Almost 78 pg of pCK-HGF-X7
was eluted from the non-polymer based SS stent at one (1) minute and 115 pg of it
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before and after the pCK-HG-- X7 injection was

conpared. In the first subject, the average difference
whedneeasst he rest and stress perfusion scores PEF/ER2009/000406

the pCK-HGF- X7 injection was 16% At 3 and 6 nonths

after pCK-HG-- X7 injection, the average difference

was eheelee mgtlhﬁmte@t Alxd, tslhh@ﬁtg@gr B Msli)«d;Kigc}F-w {Nla% ff'['@ted from
i.njecte a, (se nt.n er an ) was 3. an .
the Py esechSS S A A PhisiEs y TReereHE tocbiie fist the plasmid
can bbaa?ité:dl @and%menoﬂ-lpd}Eﬁeﬁ andnsblgiieir esdsed tS&fswh@é_ 2818l that the
i ffer.ence bet t heqkest .and,stress .perfusio
coated plgsFiTHAR RCOINRE TrbiE Sietiat”| LG0T, if5es §nSiided that the
plasmadiehiingp 88 lssera fasrsup Cisstfialfy ¥rodugedct i on, the average
di fference between the rest and stress perfusion
scores in the injected area (segnent nunber 10 and 16)

TablewaQuantdatios o6 pCOKRHEHF 4% chited ififang dhret hon-pohyeerchdsetirSSstent
the baseline value (Figure 12). In conclusion, the

Hatramrecardial—npecti-on—of pCk

subj ects can changeyhhe:st pERSIOF xMeReRtHd al perfusion

ExtraclibPm reversible defect to normal. These results

I ndi cate thﬁt %Qgcanq;nistration O#O-CK%EFESXQ

T.cansignificaﬁ?ﬁy CRBF9ve myocdr di a ﬁ@? £ e B e

s, =fficacy eval bation of pCK-[HG=- X7 in porfci ne
“anefoi d H8€heni a| Rsldbve BeroveBjlect | Wi BF  t hi |sSRelative Regysry

Mi)g eval uate the tardi o-protect|ive effect of

per cutp&BedGE-Xdndocar di @) i nj eqt | EK-BIGHRKK- HGF- X7 (U8i ng

o . :

4+ or A

a A aneo f_ecardi o~ oA AL N~

+hao + P~ TR - | o
A Cac1TIectT CT—arraci e ygurUartc Cor—carurat—r+ gr11g

1 systemgiss «20.por cine amggoi d i Schema:ppoel .| 1.  67.88

Materials and Methods (1) Anigal Neutered Yorkshire
sdompstipgrRidigs (n) = 9, e, 20 Lgedd.Kghoutre Proygled
an

with food waler ad libitumupon arrival], an

provi ded 7 days rest before being_subjected to
10s,urt;er§:41 “Por ¢i ne aﬁLroid iséﬁ%ﬁgilgﬁael The 9792

por £i ne model of [chroni ¢ nyocardi al _ischenmija via
20anef oi d-3¢arstlriction i 0 a wel |- ddtdblildied, 99.38
af

ctri-catty=retevant—and—aceceptred—prectHntcag—rodet—of
40chr pni a.8oyaxar di al i scheenmi a in tihesgvessigag (of naw@bo
—anglogenic-ther albi es. - This nmpdel simil ates lboth the

human coronary anatony, as well as the extent of

vessel formation in response to ischema in humans. In
addition, this porcine nodel is well established in
the testing of cardi ovascul ar nmedi cal devices, due to
simlarities in size and anatony to the human

cardi ovascul ar system
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The pigs were subjected to a surgical inplantation of
an aneroid constrictor to the proximal left circunflex
W@ 20080238€ chronic i schem a. Pigs were sedat edP@I/KR2009/000406
i ntramuscul ar injection of Telazol (r) 4-6ng/ kg and
Atropine Sulfate 0.02 to 0.05 ng/kg. Then |soflurane
TablevsQa4hiitatish of pAKLIEGFICP ehgkd Fonh fE/E @l¥ﬂﬁ!ﬂfa§éd SS stent
anesthesia for surgical interventions. The pigs were
|nt4bat ed and appropriately prepped for surgery. The
pi g$ were pl aced i e ncy. An
Extrach nt favenous Pl asrml%y uga@lv%pﬁkgi@l: F(ﬁ Xt&“g?% mai nt ai ned
%M ation throughout sur gery dnd cont ror any
_ ap- hyt hni as Negva6o¥8 ut i on” was appllTOé)antrbaS§€§§|SFeé1
Tlmﬁre; the surgicalr Site, the chest—was covered wrtir
sterile giofh draﬁ@kitim]&ectoha'ye ntireugofi mal ViRdatoe\Recedry
(Mimi t IH a body drape. Pancuroni um brom de was
adm niggikeped-xnt avenogs) y forl myeelmsp-glaxjati on (@(f)t er

a ihaen plane of anesthesia h _beenestablished. A

020- ¢ i was made,in the | aft at the
10 | NG} 1 €| 8! 749{?9?2 ; 82k fby

i nt <Ercost al space. The ribs wdre retr f ol | owe

t he wrapped | n gauze es. soaked with
20sall nlg}% @E’e i ¢ardi urévvas open 364 stl4di stal t&the

phr eni ¢ Nnerve by|a horizontal (incision and [the heart
305usbendei§=‘1(h()(h pe=r| caro(? al cradl ¢3.3F8&.8i r qunf | e%2.12

corpnary—artery—(LtEXy—was—dissected—for—adistance—of
40about (.4 m0j ust proxioral to |t he4Fstonmr gijnal bypsch
and{an-aneroid constrictor of ithe appropriate size for

sot he | ar tjejoy: d.63 P! aced arpund it %Iszgqj@ateral 97.37
mat erials that vchuI d_inpact the LCX bed werle

oofF hocdokaydt o |cont rdl of arr hyTHREL? The | 10608°

pericardiumwas not routinely sutured closed, but was
used as an aid for securing the anmeroid in place on
the artery. Chromic gut (PDS Il1) suture in a

B. Pyl S R SBeon Qoo tugea

subcut aneously. Surgical st apl es were used to close
1. Matdrenls khd Mdtheds al | pi gs recei ved Enrofl oxacin
(5.0nmy/ kg/ day) intranuscularly for 3 days to prevent

1) Céﬁglﬁ (?%fhun(l@c efif fi cacy evaluation study design Four

ter aneroid inpl antatlon t he pi gs wer e
random zed to receive 1 ng o HGE- X7

el o msients i 0-C st eAﬁR"éI:I@SRy‘-'Oﬁ%\[ISVhH@h X162 gnm)

were ﬂﬁ&%ﬁsecf‘frﬁﬁf&l\l@ ihferRatioRl (GRRhARY).article consisting
of the sane excipient buffers used wth pCK-HGF- X7

o PR TR e TR o S

cat heter (Bi osense Wbster, USA) into transendocardi al

r auP@dutidon o nonyolymee byed, OKHGF-N7-@hsingCour stent
0.125 ng/0.25 mM/injection site) or sixteen (high

To wash the surface of SS stent struts, the stents were sonicated three times
in ethanol for 3 minutes and dried for 30 minutes at 37° C. Then the stents were
immersed one time in 5 mg/ml of pCK-HGF-X7 for 5 minutes and dried for 30
minutes at 37° C.

b. Production of polymer based, pCK-HGF-X7-eluting Co-Cr stent
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dose group: 0.25 ng/0.5 m/injection site) injection

of pCK-HG- X7 or control article (vehicle control
wW@e@a93880 5 m /injection site) into the boar dePCHER2000/000406

vi abl e and i schem ¢ nyocardiumon | ateral and

posterior wall. In order to evaluate functi onal

O]Jb GAske @Iﬁe olyhEiFbased CoaCreints,t ihe strpGawetaimmersed one

usi on ak s SS ore .and af
time BF o3¢ A, )g' SheBERvEhoRee DD Suthitr ol CoEAE, Pihenus
Specﬂ@ﬁﬂi 1[5 TSKI) ﬁﬁ%tbmfuicghdn,oﬁfeahﬁypo@mefieﬁséd €olQe stents were
s in the Q a at pea r
immefsgf SR fiffel A SHRA bf BORPHGHRRKT Tt aRBRiesci ified for 10
minuteoapdred. bet ween treatnent groups. In the vehicle
contr ol group, Day 30 showed a tendency to decreased

(3) QERHEP G BEKCARRAN L Ruld BonPLollY sflne B TV,

preservation of perfusions as conpare to that at Da

(¥n gides ta apalyzw élseeqwgwtcsfsl%elslﬁﬁd&mhat had been loa ed onto
the C6I@NSERAROFRE gargé Mﬁﬁéf@f saﬁueg& Flfacewalfcp rpi Hé&g@ 8 ml
perrtusi o

ai_nst f he rease ocar uce
out oy E SNASrGROSPN 1 BHEMALY p@%egé?ﬂ—é%ﬁwogﬁm dwisk andretficient

fashiom@n be delivered using a catheter. The percutaneous

traps di al _injection cathete as been used for
ela@ﬁcﬁ:&g? 57 F?ﬁtsétfé "Chistanss veaTe %idﬁgsmdéw ualTXtte rryotubes
contait@hg 4, nﬁd(ﬁnﬁwﬂrﬁalssaﬁlﬁié Miettee eh AW B pracedi ¢iab CeOfolleh @nixer

(HIP- g}h&ﬁi@gﬁe 1? i,ASCg l\f[@lglg, ﬁgg Vfgg %hloti%gg{s’c ot eg%,r fhe condition of

40 rotafiknsiemite. pOK -HGRAX G asludtes s&frelcxolladtrédmtsltmm)d 30nd0, 50

and 6 Finft & et Y BRGUL BT P s SEEFBR L& Withgrawn for UV
analysiatangt 818 urdef fieble mwirad rsabae haas added hadknioe theTbomitube to
maintGRLAE ol VUGHE XSG L LARRL! WASHRE1Ed Guto the

can Inopat aV| ng
roller c arigemctot icontisus uthc a@(p@tlanmm, Gasttfaiﬁtaéloan gifnahe WIthdrawn

pCK-ﬁgﬁ‘ 9;‘;7 %%&Eegeﬁﬂfaﬁae& ﬁrfo‘fiﬂ_écfgtﬂ‘rﬁg 1ﬁ{ \ﬂze{éf ﬁ{e‘é%ﬁ at 260 nm

using déﬂtr\aep@d 3400, hers on miGRates | gommlpr i n@orﬁé stent  without

pCK- H@i’*‘ NG é%alsgﬁést%%ﬂ%l%%'bo?é&Sﬁﬁ{altﬁm%&h%g' lect ed

romas ject. The source o enchymal stemcells
n be rrow aspirates or nobilized peripheral bl ood.
2. Resy 13%§Fi§é|01hesenchynal stemcells are cultured and
transfected Wi th pCK-HGF- X7 using |iposone. Cells are
tThe rbaﬂvaesltee@homshemab\hem aatife, Arlmosuspemgl@dldl 85 pg of

P RS e 4L Pl At

baseddao-Crsstaatniasipsttvely. | mlsotatlmoss dBearg of p@dt—Hn}F-m wds eluted
from G FHIH%et bERATTHICAReR 4160 ATUAES" rfilse fAkfES hRACAHR RS the
plasmid can be coated on both non-polymer and polymer based Co-Cr stents, and
that the coated plasmid can be eluted from the Co-Cr stent although the amount of
plasmid eluted from the Co-Cr stent is less than that from SS stent. Therefore, it
was concluded that the plasmid-eluting Co-Cr stent was successfully produced.
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syringe, or ii) as a percutaneous transendocardi al
i njection using a catheter under the el ectronmechani cal
w@iodaysser Exanpl e 7: pCK- HGF- X7- el uti ng st ent PATYKR2009/000406

exanpl e denonstrates the production of plasmd-eluting
stents. A. Production of plasmd-eluting stainless

Table St €Rlansitftivn df pOHLHGRDS] dhtedBioho e ioh-pSlyanet! 88d Co-Cr
steel stent St ai nl ess steel stents (SS stent

stent | ; berte(r), 3.0 nmx 20 mm) were purchased f r om Bost on
Scientific (USA).(2) Production of rCK-HG-- X7-el uting
SSBrent a. Production of non-pof ymer based,
PCKt HGF- X7- el ut i ngCSSutatuemCHdI%Kﬁexttv@teQurface of SS

\ ot vt o +h t enatod +he A
ExtracSdre pt—Sstr+dts—tne—stents—weresenteatea—tnree—t+HHes—+h-

et hanol f or NGl 0btol (Vi br a- Cel | Kbdpolyrebassd Go-Cr stent
TimMat erials | NC Switzland) and dried for 30 mnutes at

37 C. Th he st rer sed,Qpe ti Medn;
Mi“ﬁ»?/ m of ﬁ%@K ggltdﬁ {fgv‘%rgglt es ;Lﬁg) dri echepféwIV 8 eoovety
i nut e .| b. Prqduction of ased,
pCk} I—I@él{%@g%qti ng SS Stent Tg rﬁfl@%@ol yner B%45ed
SSBfents, The sfents were imjersed one tiqe in 5
I ng/m @f53§#r901§phoryl choll ne (PQ) @Qﬂ%b}rl& CN/5208,70-48

Yertettus Spe‘bi’l tTes—tNC 'U\) rn—ethanot——Then—the
5 PC pol yisge oBsed; SS stents wene igoveeddd one timaagn 5
gl of pCK-HGEL X7 for 5 mnutes—and dried for 20

joM nbiteg 4qt o3% C. | (3) Quantitat/i ogsef +RGE- HGF- X7 @it ed
fromSS stent Inlorder to anallyze the quantjity of

20 ho] | an g8 Wehlame| of sollt i on fenduda*ans rdot e SRSd

(0.B mM out of 1|nl) was cﬁoszm to quantify pCK-HG-—- X7
40el up i oR- 8B 024qui £k and ®f fici ent 8P-4bhitdd. pOK- HERL

coated SSstents were Tndirviduatty Trmersea T
cryotubes containing 1m of normal saline. The tubes
contai ning stents were E aced onto the roI ler m xer

Table@riQuantitaioon ¢4 paK-HGAB N hgiatekaoanihermlyser based €9-Cr stent
under the condition of 40 rotations a m nutes.

pCK- XF—ettat-es—v 20 and
40 m nytes. At eacB\)f: i?Ka ?{%‘ ‘1£ e s@l ution
was vvitﬂtjg‘rr i ‘gﬂn'glf‘@v?p sHAT F}Téxrtﬁa"t% fregh
normal |sal i ne was—atdaed—back—to—the—eryotube—to-
mai nt ai{n he total vol of . th 0 n. The
cryot ube WY then pl acheHT?yderBasteﬁg% teé‘? m xer to
cont i nu\?m(tlvllﬁe) experrent—~Coneentrat ‘r“r'. of—the—
i 4 m
Wi t hdr ug of pCK-HGF-X7

60 21.9+0.00

Example 8: Efficacy evaluation of HGF-X7-eluting stent in rabbit balloon
denudation model

The objective of this study was to evaluate the acceleration of
re-endothelialization by HGF-X7-eluting stent in a rabbit balloon denudation
model.
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pCK- HGF- X7 el uates obtained fromeach tinme point was

nmeasured at 260 nmusing U traspec 3000 (Arer sham
web@poesss® Bi ot ech., Sweden). As a negative coPCT/BER2009/000406

the SS stent w thout pCK-HG-- X7 was al so tested using

the above quantitation nmethod. 2. Results The results

1. MagrRilghn@Méthodsabl es 1 and 2. Al nost 78 ng of
pCK- HG-- X7 was el uted fromthe non-pol ynmer based SS

1 st.en at one (1) mnute and 115 ny of itwas el uted at
()% futes. Also, alnpbst 43 mg of pCK- HGF- X7 was
eluted fromthe pol yner based SS stent at 60 m nutes.
Thes Neave Adaiand vvdmiteataé)bﬁﬂs aimalee3 @ tos #ild Kea D e Yoemd tRidtech,

V. S t
Kores tyct€ AR RAYY BIA ARG vRB P E ARSIy EE it fifidea 7
days dftrestdiefore, belngmgyectﬁdcﬂqthwtmnampﬂmnammsm d-el uting

SS stent was successfully produced. Table 1:

t SHT att t he non- pol yner
@ RN E R S R o e
el ut ed fromthe pol yner, ba SS stent Product i .gn

ed
ofhe ralbitsqwere eneghetizs Wl@h@rb mttﬁmgwﬁar Hyjeqianepl aydazine
(5 mg/kg) Miloqd bgz) K@ﬁtﬁﬁiﬂe By St Q@ftelc@,ﬁﬁﬂiza%howmm%%

alcoh@tﬁ%{]@g&&p fﬂll% Hg%t e@n tals HHOYE }F;rl st(sggg ?FHWE%(E‘I chgrgnd only the
incisiéi afhaa?a@ékm]{sea Ciiﬁei‘KB"y ﬁfrbvedibmgl aﬂ@t)rﬁp}efé”ly%tcﬁ*gé cdndition for the
ro i on of .non r. bas
surgeqy, *chftet Shatial SboRier 6F the BsfebnallcaseliCasfiivop i Stroducer
sheatit l(@osdlenmoﬁ(\p neass advam:teddxr;thrthe exttan?% i qaretidh aarrnétrﬁf oA 2.8F
ri m S : n
microfbANEER VR adVin2da | ep ook A Rodlondr fic FERAINBac artery
after ihsertfonnofraitl el guidedwired Teoum80 Japam)tint® the Bhatal actery using
j f I
standdtHORHEISEP mPROUEE" 1066 3G nfa B 6P k! 0 nfifoHycerin
were adramtisiergsk e i nrersed one tine in 5 ng/ m of

ggem {mgﬁ&&@ﬁg@f %K%);ﬁtﬁagygﬁrn Q308 pef iRl Mo follows: A

athnony cathesipr QGdiM JvasHinserted ide the egternal iliac
arteryrfﬁféﬂglpfherﬂfdéﬂ%rgfoﬂ&heé 54 ﬂ%iﬂﬁcﬁf%l 3Pehd hh@ﬂ) E:cheéb@ from the

i hhesltnest 1 bsPuy e gour e e 3 the
exterrﬁmhh@"_ar?é? t\b@é deaddhednal aadiRthnester OQQmQ{"el tleot@m by
TG
removeIdut firGi Ithearﬁlbbltlkaﬁdd aefifgwei Balloon catheter mounted with a
pCK-HGF-X7-eluting SS stent (PES) or a bare-metal stent (BMS) was advanced
into the external iliac artery which was denudated. Stent implantation was
performed for 15 seconds at 12 atm of balloon inflation. PES (n=10) and BMS
(n=10) were implanted bilaterally.

(3) Optical coherent tomography (OCT) analysis

For the optical coherent tomography (OCT) analysis, the Helios occlusion
balloon catheter (LightLab, USA) was advanced into the proximal portion of the
external iliac artery through the guide-wire, which was then removed from the
rabbit. The OCT image wire (LightLab, USA) was then placed 1.5 cm distance
from the distal edge of the implanted stent. OCT images were acquired using 10
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fashi on. pCK- HGF- X7 coated CO- Cr stents were added
individually to cryotubes containing 1 m of nornal

w@ ad0vne388The t ubes were pl aced onto the roll erP@i/K&2009/000406
(H P- RVF40, Hyunil LAB-MATE, Korea) for 60 m nutes
under the condition of 40 rotations a m nutes.

ml oP@eridar-siine! fiadte sAfrRt erceivat cdfedlladevlifes Ftom3the #4bbit, the

0 nut es eac ne, n of the
exteniyl) GROUR phLy W lieald FiR HO S RYRie. anhebingtsion gfas then
checkledefoh tiropreatnceadfi mhemmhagded Akf&srkhé bldelalﬁlg westoeperolied, the

intaindhe tot vol unme of t

inciseff Bl fhckden A SR SBE o efne ot Gome/ke/day) was

intrangustiariye adinénisteped fortitree days eopretandrinfctiohe  Also, 32.5 mg
; es. {0 ined fromeach ti

of clqMElef Sl RS, FEOEd s HhE B A-h b AR50 Glimany)

were admenpderedevenrdayol , the Co-Cr stent without pCK- HGF- X7
was al so tested usi ng the above quantitation method.

he results are shown in
(4) Scampfigpdste @Bﬁcgﬁéﬁgzisggdng and 85 ng of pCK- HGF- X7
re_el uted at onecéhl) m nut e and, 20 mnutes fromthe
\Mésﬁ frendps afferthaptent anplantatige dhe waimalsawers; sacrificed
and tﬁé wegelﬁ%ea@ Hafvaatdd B -fisedasthed sbe %hﬁtraﬁl'@lfy'ﬂ% SO For 2

hours; e d oo wathed s Bines SabbahorpHsiA huffered saline
(PBS)WQeﬁrdOQhé’ rwst&n@uml peafoeshedowath SI%NGsOARBIUtIA,.  The

| asm d,can be el.uted f.
post-fifst SEHF | Bels Tuannedy thescHS oMo S oid rifeodehy dration
procedtlmstweml éegplgnﬁtiayl hmrm‘edomtBSS(Ip‘tce 95% Eﬂ@fér@ﬂ@dﬂﬁ)l | Finally,
aoncl u t e el ut.i ng Co stent was
gold &G R MR fon B BB Bk T T oty o of
pCK- HGF- X7 el ut ed fromthe non- poI ymer based Co-Cr

(5) Statistias Tabl e 4: Quantitati on of pCK-HGF-X7 eluted from
the polyner based Co-Cr stent Exanple 8: Efficacy

XLy o Tl Loyt Lo sess

(versigal (&t 2P H dnee Ednieasn, ilbn 1A} o - Ehelstatistiral alzeéymmfka}l data
was ﬂﬁcﬁ%‘deh fkgnguﬁfeﬁfﬂs i-fesf papiub 183 keaD 0069 b\g@xte' E8nsidered

tm)e erials and Methods (1) Aninmals Ten New
Slng@é‘Fand white rabbits (male, 3. 5 to 4.0 Kg, Doo- Yeol
Bi otech, Korea) were provided with food and water ad

2. Reéﬂltgietnmgpaggi@ﬁrival, and provided 7 days of rest
bef ore being subjected to the stent inplantation.

To evaluate whether the pCK-HGF-X7-eluting stent could accelerate the
re-endothelialization process, the changes of intimal dimension and the nature of
cells covering the stent were examined by OCT and SEM, respectively.

OCT images were obtained at Day 0, 14, and 28 after stent implantation.
Nine cross-section images were obtained from each stent. Baseline and
follow-up data of OCT are shown in Figure 14. Post-intervention results were
similar in both groups (Figure 14A; Day 0). However, the cross-section area of
intimal demension (ID-CSA, mm?) of the PES group at Day 14 after stent
implantation was significantly extended compared to that of the BMS group
(Figure 14B; PES vs BMS, 0.23 = 0.05 mm? vs 0.48 + 0.09 mm? p=0.03). At
Day 28 after stent implantation, the ID-CSAs between the two groups were similar
(Figure 14B; PES vs BMS, 0.91 = 0.08 mm? vs 0.98 + 0.09 mm?, p=0.76). These
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(2) Rabbit ball oon denudation nodel and stent
i npl antation The rabbits were anesthetized with an
w0 niopamsscul ar i nj ection of Xyl azine (5 ng/ kg)PEDKRWH00406
by Ketam ne (50 ng/kg). After sterilization with 95%
al cohol and iodine, the neck was covered with a
results tshowl @aﬁﬂfengKl—HﬂR;m alwmgrdwmt éiﬂlane@dl shograwdeofide cells

on hE SRR b STk RURR AR RpRBTRCRISINT cxposur e of

tN@xtgxlﬂlerlnﬁH afacdls dlaetrpmhfera&c56nlthe mehtcweres detinined by

SEM gL SEM R PN BRANE, DR 4 Hel 2 ol e bhdies thar
endotheliadi medls (see blank afrott) eevextyecoatreidlthacuafacerof thEtstent in the
PES élﬁﬁﬁr&fu?@ a%l Jne%li_'nt%ﬁadc%n\t{\%(gsg geérﬁg&h Iﬁﬁ?ﬁg)ceilpggeoeswhlte

f al usi ng”s uor 0scopy
arrow) @od eudhéq@iaal a@lmwdrwohsmrge(bm thetBb@ gL n wer e

d
SFRLRL SLSURS, oPRbhAORLC OOk AR RASEATL, Wi con
accelﬁatmmdqt@mimﬁonmdathps ha¢ useddrtoelitol tiea aphebscured blood

Vessestternal iliac artery t hrough the guide-wire foI | owed
renoval of the mcro-catheter fromthe rabb

AFbe ol shaver sl (et baiGsceAtHaea Noforas o HEReHGF
and deTGPS bgh h%?e‘ﬁfféd%ﬁfeﬁy(‘iﬁ!d&' th'e' gx@evtﬁra&ﬁrﬂn Siofl esuslRigtRklial

at a di,sta ro sequent i al
cells { i thapnia wg{l{@f% @135%{; he gt ﬁveoFramfﬁaef hucleotide
sequeﬂeéw@qirbﬁ\n otH efEhecl idoferms b€ HGP WTHGRAA @H@F\) in vzvo can

accel ey iy sEaOGHIcyAfEARORoRIes: Bhea (VRS HEShy iedTesults
1nd1c%8&1®et1tt21 goédrtntﬁs;l ?ﬁ(ﬂ){(&F ican a{ehgfu;e ngblfegbsixlalgﬁcs)tetg%ﬂfek&h@tﬂy {hzrough
t en nt.at i
rapid §-Spg B fRin At oRe R ngle SRGAETRP R
wehe ienptreandisclositeat @i adll pul@l&)atmnsl ((Hichmdlhgr q:atents patent
apph a?ﬁ?lg,rj%ﬁﬁ%ll %%}s gﬁg{ﬁﬁ%@ 15?{%%51’9&8 yoks, égc ﬁeg :ag)r ents) cited

hereibate lmmby:atdwp@late(d_bgmfbmnceUSA) was advanced into the
proxi mal portion of the external iliac artery through
the guide-wire, which was then renoved fromthe
rabbit. The OCT image wire (LightLab, USA) was then
placed 1.5 cm di stance fromthe distal edge of the
i mpl anted stent. OCT i nages were acquired using 10m
of normal saline flush. After renoval of all devices
fromthe rabbit, the external carotid artery was
ligated with 3-0 silk suture. The incision was then
checked for the presence of a henorrhage. After the
bl eedi ng was controlled, the incised nuscle, fascia,
and skin were sutured. Gentam cin (3 ng/kg/day) was
intranmuscul arly adm nistered for three days to prevent
infection. Also, 32.5 ngy
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of cl opidogrel (Sanofi-Aventis, France) and 25 ng of
aspirin (Bayer, Gernmany) were adm nstered everyday.
w@ 2009823m8mi ng el ectron m croscopy (SEM At DayPQBKR2@9/000406
28 after the stent inplantation, the aninmals were
sacrificed and the vessels were harvested and fi xed
W th 2.5% gl utal dehyde solution for 2 hours. The fixed
S ashed three tines with phosphate
i (PBS) and the post-fixation was
performed with 1% OsO4 sol ution. The post-fixed
vessel s, we d three tines with PBS and
L o el S et Gk WECerinbre S0 00t ph e o one or
more potymusiedtioled s#cedimgl thalisafooins f6i the tpnuipeindecsfod imeglicament
. S per 3! . v, s. (5)
for tr%%lgiogtérg{é I-zsrggtc éﬁmgggg%(ﬁég}elzﬁgc?%gi&khe mean SEM and
anal yzed using SPSS (version 10.0, SPSS Inc., Chicago, _
2. | Theuse) of Teingt bt whereial theniieging @f paventiagaofidhe cardiac
. f i '. - J . .
condifi6 0 bIRACHS I B fiiTision or cBpillary AU of P Cartil Hissue in
the subjefdussi on To eval uate whet her the pCK- HGF- X7-el uti ng
stent could accelerate the re-endothelialization
3. PTREaRR of keaifh 2)0REeRin isald ®aIdisd MRS A5 A %dhlic cardiac
. nature of cells covering the stent were exam ned by
UsSu€oCT and SEM respectively. OCT i mages were obtai ned at
Day 0, 14, and 28 after stent inplantation. N ne
4. cThesusgeof iddainh nhgedereinetlebteatieg dr prewwacingsbenhe cardiac

.Basel i,ne and f.aoll o dat a_of ar.e_ shown in.Figqure
condii 48 <ARFasife siRe Bl Rpdin, grihelfifs BEN Nat Gt Bty or
diseagpdonessel (ikiagaubgeckt4A; Day 0). However, the cross-section

area of intimal denension (ID CSA nmR) of the PES

ot n L :
5. SHCUR oo o S bR LORURS LG or o o
more gobuyycimtigies encadingriis isefoprs, footipsmaguimtureiianedigment

: =Q; ent inplantation,
forp 1th ﬂ%%flg%gxgmglea?%gﬁ Wg‘?tﬁ\l/\g%é%%gésssé\;ér e simlar
(Eigure 14B; PES vs BMs,. 0.91 0.08 nm2 vs 0.98 0.09
6. Tﬁhgélﬁ%gtpgéms%o\ﬁhmm S%lﬁ%l‘a@dmrﬂ gANBIGE| ng stent
enhanced the growth of the cells on the surface of the

7. sThetussanpelagdl 6) wheteilakeeermitiadliatizatibn d¥esdid Blbed kielstl is
proliferated on the stent were

of ,cells .that d
promgtgfl&rﬁpﬁ%lgra% ‘SEM anal ysi s. SEM was perfornmed at Days
14 and 28. Figure 15 shows that endothelial cells (see
8.  bThekusarofovlaimyniwheremethedblood eesséhoe imfa $uigest Bnneed of

prevehﬁoﬁ BF treatment of restenosis.

wH

9. The use of any one of claims 1-8, wherein said two or more isoforms of
HGF are administered as polynucleotides encoding the isoforms.

10.  The use of any one of claims 1-4, wherein said medicament is administered
by injection.

11.  The use of any one of claims 1-8, wherein said composition is administered
by using a delivery device.

12.  The use of claim 11, wherein said delivery device is a stent.
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PES group while a m xed neointi ma conposed of snooth

muscle cells (see white arrow) and endothelial cells
wowee/ogdsser ved in the BVS group. These resul t SPCT/KR2009/000406

denonstrate that the pCK-HG-- X7-eluting stent can

accel erate re-endothelialization and thus be a useful

13. tmé use bfedhiran 12psphereth kshab@tems&elsele&&i rfml tie group

ove. show t hat t e ce of for
consiRRSE Ao ek oo SERES, SboL fEnf 4 Beh ke kg!ialess
steel aﬂﬂt&gfm%@hynﬁrl-lﬂsédt dftgjalltﬁbhnﬁhhimn |s1len/c% tanal ?hpdjinmtbased
or al one and that the transfer o
CObaltrﬁ%P%‘PP(féewgguences expressing both of the 2 isoforns
of HGF (HGF and dHGF) in vivo can accel erate the
14. rEhenstoohelaiml 2 atheyeinpant eampositiants ehuied dwar lsaidiiteste
results indicate that 2 isoforns of HGF can attenuate

15. "Rl ﬁ@@%ﬁm g%l{e%itn' é’a‘f!i%wtoh&oﬁﬂﬁ‘ 1%61*0%}5 of HGF f:omprise

re-endo lon actrvit sing
full 1opgtby B GTLIGED aristad wkinet DGO S o |
publlcatlons (i ncluding patents, patent applications,
16. |PHS Ré oA dlhitheS, WRARHREAAYWRAYahsre ROhns OF HGRefurther
doc nts) cited herein are hereby incorporated by
commm%? ce.WHAT IS CLAIMED IS; 1. A use of a
conposition conprising two or nore isoforns of HGF or

17. OTke ase GOcRipol ynwheedn ssdswencodiong isdferms of HGF dodkist of

he acture of a medicanent for treating or
ﬂHGPtp?%Q/gﬁﬁﬁrg a cardiac condition in a subject. 2. The

use of claiml, wherein the treating or preventing of
18. tTke use of ataionhf) wihﬂminsatuyﬂH&F aadi dgGFharepachiagileast 80%

identi@eﬂ t8 QR% wigi%%%e&eﬁggﬁ%e?g a| m giffé\/\gfadrn?’ﬁﬁﬁg%?g car di ac
tlssue is an ischemc cardiac tissue., 4. The use

19.  cThe wpa of wﬂmme iLB, whereinsatd HEL@F apA«lBGt arg Qﬂphtaﬁéeast 90%
1dent1@ﬂrt9'tﬁé waR{} ubﬁc@ f RRAap FHGrerdatiighh aaGepai r

a the site ascu ar 1njury or diseased vessel in

20. %3%53%&.1%@ R T coghasdeast 95%

1dent16aﬂoc@ dhaevildreypes@igaente dOhuhhe ARGH @ Mia® {HGF.
medi cament for pronoting endothelial cell growth in a

L pPBegsy Bt Sfim 20, sl S il fd ofOF e} BB’ aHGE and

humamkiéKé]Fn re-endot helialization of said bl ood vessel is
pronot ed or accel erat ed.

22.  The use of claim 15, wherein said fIHGF and said dHGF are encoded by
separate polynucleotides.

23.  The use of claim 15, wherein said fIHGF and said dHGF are encoded by the
same polynucleotide.

24.  The use of claim 1, wherein said one or more polynucleotides are operably
linked to a promoter.

25.  The use of claim 24, wherein said promoter is a constitutive promoter.

26. The use of claim 1, wherein said one or more polynucleotides are on
different vectors.
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8. The use of claim5, wherein the blood vessel is in
a subject in need of prevention or treatnent of
wOo ewbeyassd s. 9. The use of any one of clai ns 1P@[/KR2009/000406
wherein said two or nore isoforns of HG- are
adm ni stered as pol ynucl eoti des encodi ng the i sof orns.
27. 10he TRe ofs€laith Bnyheeén edidco®d 6B nlord, polyaneledtided dre on the
rreql cament is adm nistered by injection. 11. The use
Same ¥eCighy one of clains 1-8, wherein said conmposition is
adm ni stered by using a delivery device. 12. The use
28. oThelsé of tthim2iE veheremesaid sdettiov ¢y y piesniideveicsora
stent.13. The use of claim 12, wherein said stent is
S 0 . . N
29, SEhESkPdl LA A SRR BRLTHINRCR fa nOK veston
pol ymer - based stainless steel stent, a
30. nbhe pse 9helaimalbvhesbi 12id Heetor igm yishvectand a
pol yner - based cobalt chrom um stent. 14. The use of
31. CTRé Wsd 3f cMIM $5Nwhkdin %QRPHIFFGF afid!shic bHICRE afd SRRy a

) (ir%f(glt: 15, The use of ¢claiml 5 erein said twp or .
hybri icopsBpaE compremecH pxeny Lth8 pedgeenggdes thengef which

do noknkefiehetepdouéd iadiiho Hdid Gefiidnce dd flABe 88mPlisilgahMintron
two or, nore isof 0 furt

15, wherei n, sai r s, of r
betweRR E3PRS g 1l 5. BACIa Stk EORsTrel 81 APaid G eingr HHteRidbetween
exonstotherothafiGai] id@nobdtseeh ekibhs 4andist of fl HGF and dHGF.

18. The use of claim 15, wherein said fl HGF and dHGF

eachraf .| t 80%identical.to the wl.d-type
32, e BRE 8t Bl R BTl SEDpef i Sy e iR e o
claim 18, wherein said fl HG- and dHG- are each at
33. | 'thetuse0of cham B2awheoeinhsaidi hybrid/ ftGE ecprstwet ebntpuises the

: 20. The use of claim 19, wherein
nucleé%(?%ﬁ%@?ﬁ?@m&)égéach at least 95% identical to

the wil d-tépe sequence of human_fl HG- and hunman dHG-.
34.  7The wpe of skaimg 3 s |veheremosaiduniren i & HiagnienHefan ggheremtrntron.
are human fl HG and human dHGF. 22. The use of claim

35. 1Phe Wrer 6f Blaiml 94f Wiereianshig aybritHEGR Corifeefl@dniptises the
separ at e gol ¥gwé};@eg 23.. ' The use of claim 15,

nucle HPCREY § 8a? @ dPGF are encoded by the
same pol ynucl eotide. 24. The use of claim| 5wherein

36. sEhel wsaofarlaimrie witdryinugdié subjbes isncnopean ahdysaid isoforms of

HGF are administered at a dose of about 1 pg to about 100 mg each.

37. The use of claim 1, wherein said subject is a human and said
polynucleotides are administered at a dose of about 1 pg to about 10 mg.

38. A composition for treating or preventing a cardiac condition in a subject,
comprising two or more isoforms of HGF or one or more polynucleotides
encoding the isoforms as active ingredients.

39. The composition of claim 38, wherein the treating or preventing of a
cardiac condition is by increasing the perfusion of an ischemic cardiac tissue in the
subject.

40. A composition for promoting endothelial cell growth in a blood vessel in a
subject, comprising two or more isoforms of HGF or one or more polynucleotides
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linked to a pronoter. 25. The use of claim 24, wherein
said pronoter is a constitutive pronoter. 26. The use
w@Rooglgdsgo | 5 wherein said one or nore pol ynucPEDKRA@S/000406
are on different vectors.27. The use of claiml1,
wherein said one or nore pol ynucl eotides are on the
encodé@dthevis6fcns AfactiVedngtediafis.cl ai m 27, wherein said
vector is a plasmd vector. 29. The use of claim 28,
wherein said plasmd vector is a pCK vector. 30. The
use of claim 27, wherein said vector is a vira
vector. 31. The use of claim15, wherein said flHG
and said dHGF are encoded by a hybrid HGF construct
conpri sing HG- exons 1-18 or degenerates thereof which
do not alter the encoded am no acid sequence and
further conprising an intron between exons 4 and 5,
wherein said construct is devoid of other introns
bet ween exons other than said intron between exons 4
and 5. 32. The use of claim 31, wherein said intron is
an inherent intron. 33. The use of claim 32, wherein
said hybrid HGF construct conprises the nucl eotide
sequence of SEQ ID NO 7. 34. The use of claim 31
wherein said intron is a fragnent of an inherent
intron. 35. The use of claim 34, wherein said hybrid
HGF construct conprises the nucl eoti de sequence of SEQ
IDNO 8, 9 or 10. 36. The use of claim1l, wherein
said subject is a human and said isoforns of HGF are
adm ni stered at a dose of about 1 ng to about 100 ny
each. 37. The use of claiml, wherein said subject is
a human and sai d pol ynucl eotides are adm nistered at a
dose of about 1 ng to about 10 ng. 38. A conposition
for treating or preventing a cardiac condition in a
subj ect, conprising two or nore isofornms of HGF or one
or nore polynucl eoti des encoding the isoforns as
active ingredients. 39. The conposition of claim 38,
wherein the treating or preventing of a cardiac
condition is by increasing the perfusion of an
ischem c cardiac tissue in the subject. 40. A
conposition for pronoting endothelial cell gromh in a
bl ood vessel in a subject, conprising two or nore
i soforms of HGF or one or nore pol ynucl eoti desencodi ng
the isoforns as active ingredients.
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