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(57) Abstract: The present invention relates to a pharmaceutical

&1 composition for preventing or treating a heart failure, and a method
A for screening an agent for preventing or treating a heart failure. The
g, pharmaceutical composition of the present invention comprises a
gé‘ CCNS5 or CCN2ACT protein, which has an anti-hypertrophic effect,
£, or a gene carrier having a nucleotide sequence which encodes the
£ protein, and thus the composition very effectively prevents or treats
Sham TACH TR a heart failure even without a surgical treatment of transplanting a
B Y B c new heart.
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[ AlA]
(289 HA]
AEA oy EE 24 Sty zHE P ARA oy E:
AZAY 2329 WY
[7]&&°F]
B oo ARAd o e N84 dAety 2AE 2 AR

[d71=1]

DG, T=EH il AW 3 U 4dWY s FIlu
Atk olF AABeR AT AL AAHLR A 1,700 ¥ el o]E21
R, A 7P AAd Ut T sl vl Aol shFel of
2,600 o] 4AHOE Agetn gloh. g Ad=e FHoR A% 2E
49 B ASe o]l st AAHA A TERIF F 45 o

g8 olzx o, fPUStlME AP FaMol AAHo FLT
A7 JAFH A

g, B, udet T o3 A Hdem i AdZel dd

HbeE A "ok, ARe wagyoz Byl 4ds 4" @z f
olFel AxEFAol E/bssith. mEtd A9 7] (cardiac output)=
FIMAACE & Hart AV™E, 7€ AZE AEY AVE FIHIA
29 %59 (contractility) & 8= Zo] FUF dFHA o]
A ddE Aovdizta g,

AAZ(cardiac muscle)old A Helx LARE BFo
Zt2FY e sUEA, FH v QAo E(cardiomyocytes) HEw 7ot
H] @ Abo] E(cardiac myocytes)2 =¥7= . AFZE JIEFHIL

Q3 L FEIE Ao ZFZAZ(skeletal muscle)F FAFEE Ho] o},
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ol 93] A o] gRopRla AT
Aol el g0 A9 Zwol v AstE e AL P EH.
A Agel ofel 71A #WJASE AZH|t(Eo AZSAE LVH, left
ventricularhypertrophy)7t ZAstAY  #4TH HAyor  J&
A7 M(MI, myocardial infarction)o] 2AsHAl Hok. o|AL 77
Aol ol¥7l(diastolic) R FH7I(systolic) 7IeFNE HAHL
Hed, oz Algd wel oA FHEEt EH EBold T4 Rl

#49 + Q. aY ojABo] U AR A(heart failure) 22 o]

o ALelA S Alelel FAE S AE sbsdel We Euh
AzEld A7 BAZ AAAAE @A ARder A¥d & dx

i
P
i
et
-+
¥2,
rlr
of
o
ro
o
U I
ko ¥
Fr

5ol ¥71 wEe, A2udE T
(risk factor)® E&F3t1

&3, CCN(Cyr61l, CIGF 2 Nov)& w4
TH-gHA2 A X X5, @A Zg, df

AZ 2% 2 AE} 2e AT Jlvel o9 du$ = Aow

A7) CON-F 9ilE Zojla], CON2 £ CTGF(Connective Tissue
Growth Factor)2% ¢d#A Jed, ol AX HFFe A4 Fa3g
a3S g}, E-HHF(pro-fibrotic) AIEZ] TGF-BE& AAEME %
AZAEANA N2 L@ FESACE[7]. N2 = TGF-B¢ 4283
259 EFFHA /AR BAG(8]. ES kst vldig AN
CON2 @do] =7l Aoz Hud HE 1ET W ON2
AZegEFds Ze  #AV e Re=E BAG[9-11]. Eg
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B (a3) (i) CCN(Cyr61, CIGF
2 Nov)5 92L& I3t FEHLEE ME & (ii) CN2 oA CT
Trlo] ZA<&® CN2ACT ©Hdg Idste wEHLEO=E AMES
| 2] Fa5%; 2 (b) FAgHoz FEHE
& FATH 2HES AT
e 37 GAGH 242

AE gt AR o

o
& OON-F(family) @ do)] Sot= 712AE Gidont[5].
N5 = o8 CON-FH(family) ©@¥dde 2 A% FdAMe 7]e3

o] Wol] d#HA YA &gkl N5 & UFHZ A EA AE F213
AAsH[15, 17-19], CN5 & ol me2 Hxe F43%
EFAHE 38 CON1 2 CON2 9] 5537 dhdisle 2R BItH20, 21].
g3 e FEEE 409 DEde
zehsit: (1) AdEF-FAF AAJA 2 =Wl (insulin-like growth
factor binding Domain: IGFBD)), (ii) & YWHEIE <A EFY-Clvon
Willebrand factor type-C: vWC)), (iii) EEE2XH"H EH9Y-
1(thrombospondin type-1: TPS-1) 2 (iv) C-¥% =w¢l CT) [22]. =&y,
N5 ol CT =vlele] Aeislo} glidl, 7] Z=dle CONL 2 CON2 9
AXZAZAHE zh= Aolth[23]. N5 9 oyl Fx3 Ao]l& T o,

CON5 &= ©E CON-=(family) ©@¥ZA A= g2 7|5E o Aojgts HAs

(o)
(@)
=z
T
B
wa
(@)
(@)
Z.
(@2}
rlr

r]

!
HlglFoll ojA] CON2 7} Z-A 8]t (pro-hypertrophic)d E5& 7HA+

Wl CON5 & wk-AlZ8) i (anti-hypertrophic)®d &%SL zZEd:E AL
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T3, B #HAES 3-4ZHH(pro-hypotrophic) A
CCN2 oA CT Eﬂﬂ?_% AA A w41 28] g (ant i-hypotrophic) UAFZA] 2]
5SS A 2L wEym Ayl N2 oM T Eddol aAlE
ZYfEto]l =25 CN2ACT @ detn gisigi. A7) (T =¥le] 2=
VEGF, TGF-B, BMP, NGF % PDGF & ¥ g3l B2 A% AdAolA BAHE

2 "gAAoA, o] “fHx AL & FHAAE AE W=
AL 9, FAA MEJ HF(transduction)t FUT
o T , A7 8ol fFEA HEe FAAY
Zit(spread) T FLT AHE JHzIv. webd, B 2o #Fdx Hg
r AR FAF Al2go 2 7iAE ¢ Aot
2 29 fHx A9 Al2"s Axstr] A8, N6
CCN2ACT ©¥dE  FIGsts wEULE=E MEL Hdd &
AX~EZHE (expression construct) ol EAst= Zo] npEAst). A

0y AXEZEA, (N5 w@#zd Z=E (IN2ACT 9¥d 8212
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o
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T2RE AFHoZ AZHE Aol uEAS . 2 HAA A, §of
‘Aoz AFH” & YA A z2d HE (d: z2EEH, A4 A4E
EE AAREAA 2F 99X of#He) tE ik AEAteld 7eHA
A3E oulst, ol o3 A7l 2H AdS 7] tE i AEY HAL
R/Ee A5 dsA "@o. B g9yl oA, N5 HEE CN2ACT
gz §Ax Ade AgE TZEREE, slEASAE BEAE, BEg
Ae EFFTE HE oA ZFstd CN5 E= CCN2ACT T3
FA2e HAg 2EE £ Ude ALEA, EIFFE vl 2EFEH
frile ZEERE 2 IHFE AEXY AFo=ERE #dd ZTEEEHE
Z33te, oA, (MV(cytomegalo virus) TZEE, oldiulojgix 7]
2 WAl o} vlolg]lA 7.5k TERE, SV40 TEXE, HSV 9 &
=1 RSV T2 RE, EF1 ¢33 ZT2RE, dEzEgeod T2HH,
Ef-d EEEFJ, A IL-2 HAXY ZT2RE, Uz IFN F32Y
2 AZE 114 3] Z2HEY, A X5 FHAe 2R
2 Q7 GM-CSF #Axe T2 REE E3eY, old FAHE AL olyr},

B aygol fAx G thks deH = xﬂZ—}ﬂ F A= 4, o=
(ii) Zg2v|=, (i) wpolg &
e g3, (iv) A7l dol7le A% DNA 24 = ZgiancE

NESE YEF BE UeE Uz AT & Ao,

:E
<
I
5
o
5
@]
2
2
PN
II?L
-]
Z
i
> %5

CCNSs ©¥ld T&= CCON2ACT ©@¥id-Qlsg FEdeol= HE2
EAAQ HAA g ol&FE RE HHR} HAG A|xHo| AHL"H
gom, vlEASAE ZgtAu|=, ofdvlo]#l A (Lockett LJ, et al.,

Clin. Cancer Res. 3:2075-2080(1997)), oldl:=-F#&H wulo]]X  (Adeno-
associated viruses: AAV, Lashford LS., et al., Gene Therapy
Technologies, Applications and Regulations Ed. A. Meager, 1999),
d E&Zuvlo]2] A (Gunzburg WH, et al., Retroviral vectors. Gene Therapy

Technologies, Applications and Regulations Ed. A. Meager, 1999),
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dEvtol 8]~ (Wang G. et al., J. Clin. Invest. 104(11):R55-62(1999)),
2o AZHA2x vlo]#)2 (Chamber R., et al., Proc. Natl. Acad. Sci
USA 92:1411-1415(1995)), wiA]lY o} vto]2i2 (Puhlmann M. et al., Human
Gene Therapy 10:649-657(1999)), #8]¥Z (Methods in Molecular Biology,
Vol 199, S.C. Basu and M. Basu (Eds.), Human Press 2002) & YL F
84" + dvh. 7P vEAsHAE, € 29 A dY A|2"E NS
gid EE N2ACT @E-dad wEEHLEelE MEs
ott|:mnlol e 2o # Gt Az

i . olulxnlola] A

ofdnole|2E 4 FEY Aw A7), Y HH, &
ElolE, FRAT BAMAE 2 ¢ I "HE A2 A9 HEEA
Bol o]&H1 dvh. AEY ¢ L2 100-200 bp 9 ITR (inverted
terminal repeat)E ¥38}l¥, o]= DNA HA] 2 H7|AH H4HQA A~
dzlAEo|t}, X% E1 9% (EIA 2 EIRB)L AA} 2 &3 AE A9
ArE 2d3les dlEd S Q3o B2 99 (E2A 2 E2B)2 wHlo]g{2 DNA

|

Al EE otdlenfolais WE] FoA], E1 9dFo] AodE HA
E% otdlxulo]lgiart Fol olgFH1 vk, &H, E3 dFLS A

ofdertolg] 2~ WEA  AAF F FHA AYEHe AHE
A& %t} (Thimmappaya, B. et al., Cel//, 31:543-551(1982); % Riordan,
J. R. et al., Science, 245:1066-1073(1989)). weld, E wrdo] CCN5
gad EE CON2ACT ©@d fHxes 24" Bl 99 (El1A 99 Z/=s
EIB 99, #=sAs EB 99) Ee B3 990 Adss= A

o}

siden, uo wEAdAE 228 B 994 A49d
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ot
e

, A7 A HMEELS Z4dd E4 gd9dE AdE F Uy, &
FAA A vlolEl A AE AEdI #A-HSA AREHE §o, “AHT &
T A go] s AAd"E AWY oz, FEHoz ZAAdd A=
E3eE 9uE 7pxit,

2 dwe s v FdEde wEd, 200
otd:ylolefx  HHA AEG AxHLE “ZTZREH-F5F FIYULeo=
AE-Z8 A AHG” 9 “ZTERE-CN5 ©ld = (N2 o

cr o
FA-Ze A AD" o] A" FxE zod, 4y 'EZ2Rg-23

>

)
=
=]
o)
o\

4
i
k)
fo
Au)
L
[t
>
e
it
AC)
I
x
1
flo
.
>
i
[e3)
—
o2
18
=
—
=
of
18
4,
~
b
rir

EIB 49, wdstAl= EIB 99) Ex E3 99, vgzsAs 4449 El
dodo AYgE HAolx, A7 "TZRE-CCN5 ¢HA EE (CN2ACT Tz

SAA-ZE A AE"e ZA"E E1 99 (E1A 99 YW/o= EIB 99,

2
IRES-CON5 ©h#ld & (ON2ACT @l 4AA-Z8 A AL AY 23
TwEUdQEe]l=e (N5 ©¥a TE (CN2ACT ©83a  {AR7E  IRES
(internal  ribosome entry site)ol & AZAH HoJA|XEE
(bicistronic) & A|xde oM E BdE + U,

T35, ofdlutolgiis kY AEo &F 105%7HA] HAAY F
(7] W&, o 2 kb & FIHH2E 7)1 H T + At} (Ghosh-Choudhury et
al., EMBO J., 6:1733-1739(1987)). we}x, ofdiulolz]zo] A==

e o MEL ottmulolg i Amel FIHHoER ZAPAA =

—

M .

obdlmvlold st 42 Ao gol@ €AY P AF o ARIFS
2t o M, MRIE C o &ahe ohdlmnleldx BY 5 7 ¥
ol oldwrlolsls WEE U7 AW by wgE@ 2Ledold.

ofel:mmtol X BFY 5o tigh A B FHH HRE F dEA o
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olElimulolgzo] 98 WwEHE 9 FAAL NEH FIT
HAog BAHD, old sFAEd s FHHFgo] we 2ot mEhA,

2 29y ofdlcHtolgix XA Mg A2dE o]&d FHA ABT

ii. JEZvog 2

JERHolds: A FAAE 53 AEOE UMD

ge] 97 fd BAe owg F gom, PAAL + Y= Ao
2HEQo] §7] e FHA de AEzA Fo] o]&H1 U4,
dEzvlolel2 WEE TESY A, (O wud wi
CCN2ACT Tl $Ax 2@ 2wslazt gt 23 FEH Qg gL
dEzulolsiae] Ad YAl dERHolgx Awe] AUl 2

E59 utolg2E Aikgth. uvio]lg & A4Sty #ste, gag, pol R
env F+AXE X¢3Ix % LTR (long terminal repeat)$d WA EL fle
P74 AEFE FED (Mann et al., Ce//, 33:153-159(1983)). CCN5
Mg EE CORACT wMd AR, ewstud s 23

FdQEE AE, LR B UAEE X33t A2 S =8 37
AEF] olYstd, UAMEL AxY ZEhu=o] RNA A RS
7bsstAl s, o] HMAMAlE wpolejxE I EHIL, HlolHAE HiAR
HjZ =t} (Nicolas and Rubinstein "Retroviral vectors," In: Vectors: A
survey of molecular cloning vectors and their uses, Rodriguez and
Denhardt (eds.), Stoneham: Butterworth, 494-513(1988)). A=3
HEZutolgi2E  FHdte WAE T} FFstd FHAA Mg
A|=B o8 o] 3T,

2 At HEZvlolal2 WES o]43 fAA Ao WEEHYD,
Kasahara et al. Science, 266:1373-1376(1994))= 224 F&<Ql FAulo}
nlo]gl 9] WolAE ARFU, 7|4 EPO (erythropoietin) A E <
duzx BYd Astd =L 2% B e 74y auds
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yech. 2 wwe §3x AR A2"E ol T 2 AlY
dEzvolelx wWEe & AQd] oiat Az 4+ o

iii. AAV 9§

{l
o
flo
=
Hi
Jm
o
2
ol
}—l
(F%]
©
©
~
—
l.o|'
S
)
o
ﬂ
©
ﬂ
o
>
&0
fol
=
o
>
Ol
i)
X

FAA G A|=HOoZ M AV o I A= LaFace et al,
Viology, 162:483486(1988), Zhou et al., £xp. Hematol. (NY), 21:928-
933(1993), Walsh et al, J. Clin. Invest., 94:1440-1448(1994) ¥ Flotte
et al., Gene Therapy, 2:29-37(1995)o] 7HAIEo] Ao}, FHZof, AAV
HAEls 3EAH AF5Y ABAZA I 1& 28t U
APAOR, AV volf2E F Y AV Z2E IET o
Hol JdE BFHY FHA AME (N5 @¥d E= CIN2ACT ©¥E
2 2 @wretaal ske B3 wEHQEOE AME)S EFsis
Zg2~ul=  (McLaughlin et al., J. Virol., 62:1963-1973(1988); 2
Samulski et al., J. Virol., 63:3822-3828(1989)) % ¥ HHEZ} e
oY MV 33 MEs EFshe= 2d aa’r’\u]‘: (McCarty et al., J.

Virol., 65:2936-2945( 1991))E BA|FAASAA AZHT.

iv. & ¥iojgjx HH
T2 ylo]lg] A WEHEE B dgo GAHA A Ajlad"log o]R3H

= A}, vjA]Yo} wlo]2l2 (Puhlmann M. et al., Human Gene Therapy

10:649-657(1999); Ridgeway, ‘"Mammalian expression vectors," In:
Vectors: A survey of molecular cloning vectors and their uses.

Rodriguez and Denhardt, eds. Stoneham: Butterworth, 467-492(1988);

10
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Baichwal and Sugden, "Vectors for gene transfer derived from animal
DNA viruses: Transient and stable expression of transferred genes,"
In: Kucherlapati R, ed. Gene transfer. New York: Plenum Press, 117-
148( 1986) 2 Coupar et al., Gene, 68:1-10(1988)), #EH}o]2] 2 (Wang
G. et al., J. Clin. Invest. 104(11):R55-62(1999)) =& I 2HX=
AEd 2 wlo]lg (Chamber R., et al., Proc. Natl. Acad. Sci USA
92:1411-1415(1995)) 278 #dd HHEE, CN6 ©¥d == CIN2ACT
A2 g ERbstaz dte 53 wEdlEelE MES AxXuz

o
T =
e & Qe eu A2goz o]§3 5 gl

YEFE 4] BAE 942 dd AR I 9
=0

Z AE UYE 498 o= Nicolau @ Sene,

HU
2,
ol
)
(o

Biochim. Biophys. Acta, 721:185-190(1982) 2 Nicolau et al., Methods
Enzymol., 149:157-176(1987)° 7RAl=ol ok, A, ZXFL o8&
FEAMEY FAAF MG o] ol&HE A|%S=E &= Lipofectamine
(Gibco BRL)©] glvh. CCN5 ©¥ld mE CON2ACT ©@dd  fHz 3
Rt e B3 REdlesoE AEde WES HEES
AEAPEAIL, AE HHMAR2Y FF Lt EH2v Axgdge g3
59 71d& A AEd HAzFAEEd AEulz N @wld Es

CCN2ACT @ d GA4x 2@ Luldluzat st 227 FEH L€

l y
m&
o

B oangeld, A4 BA} welds WEe] sxstel Az
Agel, B 29e GA%E 4B FolpEe FUAd FA
slolzlz 7 whgel weh AA T, wolds HEE ol 8F &3 AEY
Hae 44e A4EA AT ot

B oagel ] fA4 A2 Axdo] Wol7= (naked) AZEF DNA

B2 ;e Zgav=ed A=, uAM FUW (Capecchi, M.R., Cell,

11
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22:479(1980); 92 Harland <} Weintraub, J. Cel// Biol. 101:1094-
1099(1985)), Zg X zdolE AW (Graham, F.L. et al., Virology,
52:456(1973); 2 Chen # Okayama, Mol. Cell. Biol. 7:2745-2752(1987)),
A7) A3 (Neumann, E. et al., ZMBO J., 1:841(1982); % Tur-Kaspa et
al., Mol. Cell Biol., 6:716-718(1986)), BE&-vi/l FAZA™ (Wong,
T.K. et al., Gene, 10:87(1980); Nicolau % Sene, Biochim. Biophys.
Acta, 721:185-190(1982); 2 Nicolau et al., Methods Enzymol., 149:157-
176(1987)), DEAE-d~E- A2*d (Gopal, Mol. Cell Biol., 5:1188-
1190(1985)), ¥ AR ¥wul=HE (Yang et al., Proc. Natl. Acad. Sci.,
87:9568-9572(1990)) "ol o&f FAAE AEUW= oA A 5 A

Z4Ed EIHE FANHo= FHEHE

2 29 oA
FAE AAAA BEHeR o)fHE ROEAN, FES, HIERXA,

FIARE, SHE, HHE, A&
Agtd, 74 Za, PAMZE

A, WY AEE22, WEIESAMZo|E, T2II|=EA M 0E,
A, 2HoEA wiadle 2 mvlY oY 58 EFsIY, old dAHIE
AL oflt}, B dHo A H 2AEL A7 AEE olgd &£EA,
saA, ZuA, F0A, 734, dgA, BREA T FOE IS F
Aot AP FASHo=w FHEHE @A R AAT  Remington's
Pharmaceut ical Sciences(19th ed., 1995)° A3 7] A =] o).

2 29 ded 73 "gAES EFse FATH =AHEY

ofFbAlo} 15, Ak Zg, L7IM|olE,

FoAFe e AF, AE, A=, A 24 AdLd FTE,
=24E 2 BEHTs dEe a¥std AAss Aol Fod, (N @93
EE CONZ2ACT @MEE& ZPsets 7EIULHO=E 712 sigie o

el , =

0.0001 mg/kg(AZF) WA 100 mg/kg(AF)o2 FAT 5
B owge A%E zARe VA B ohyd AsudE,
Aauly B 29 2L e TF-B-SHAD AE AR Fudom A
Ay oY L Az A8E & gor, oHg FWe dAsw
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A A A E- A (cardiac  decompensation),
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A &=(cardiac fibrosis), Z+&
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=0
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£ wge wEdeg oe Fddd w=w, 47 (N2ACT
e HERE A4MDe] FAE ol
R wwY oEd 242 AT EE NPT BT A,

e AY W F4, A3 FY, 25 FY, 23 FY, 27 Fo,
3

A7) epAEE 24Ee AR Aol W g9 + o,
43A (Plasters), A (Granule), AFAl (Powders), A A (Syrups),
HA  (solutions), & HN2=A  (Fluidextractsl), A (Emulsions),
AErA]  (Suspensions), Al (Infusions), AA (Tablets), FAHA
(Injections), Al (Capsules) B FA(Pills)FTLE AXT F Y.
2 dgo 2AHEANAN FE HAELE o§HE AL 7] N5
K CON2ACT & AR ofdzt, 19 FAGHez 38 7Hed 4,
F3E e SvgEot.
go], “IATHoR 3L It @7 & a9t o=y g3,
Z AT ZHE 9A 2 ofstn HgEd ARE ZAAYHE
HEdE YRE¥ 48 ZE A7) N5 EE CON2ACT ©9¥Eo dg
0. oldd 9e solmzzEeel=, dozHzde= 2
stolER g ottolugt e FI)AE, oMHOIE, oltFo]E, &T|vlolE,
ZHolE, HlRdolE, HWAEXUE, p-EFAHARXYIE,

Aol E, davolE, HHlE, YZHolE, FHIOIE, AEDIE,

ZEYOE, LEAXYOIE, ASZHHBIZIQY|E, UFFIIE,
ZHAAHE, oeEdIyolE, FuigolE, FFIHEolE,
FEAZEI 2T E, FHuAFHoE, FExoo]E, dilxdolE, 2-
S EEAdeAdHolE, ZHoE, HFdoE, dHEHdIYIE, 2-
UzgddIyolE, YIEYolE, A oE, EAYcE o
SH 7ol o] Eet 2 #7)4He o] &3t FAHET.

go], “AEHoR & 5P FIE S aWEE Iy

=
AFHE 2= A7) N5 == CON2ACT g9wde) $£3E8<8 Jeldth, 49,

14
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=
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Molecular Cloning. A Laboratory Manual, 3rd ed. Cold Spring Harbor
Press(2001)), =W EZY(Peter B. Kaufma et al., Molecular and
Cellular Methods in Biology and Medicine, 102-108, CRC press), cDNA
ol 2 ool & o] &g EAst §FE-(Sambrook &, Molecular Cloning. A
Laboratory Manual, 3rd ed. Cold Spring Harbor Press(2001)) X+ ¢l
A5 (in situ) €243 ¥WH§-(Sambrook S, Molecular Cloning. A Laboratory
Manual, 3rd ed. Cold Spring Harbor Press(2001))2 o]&3le AAIE
AT}

RT-PCR ZE2EZ mzt dAjsts 4fols 4, AdE
A AFEoA F RNA B <83 dT ZegtolH
AAAEAE o] &5t A 1 3 DNA & A=k, o]}, A 1 A DNA
FHLoz o]§3sta, N5 &¥id FAdA-Fold Zloly AEE o|&3to
PR ¥4 AA@t. 29 o, PR 3% 482 d79%stn, 349

MEES EAsto] CONs @¥d FHzte] THF HsE AT,

Ao
Ach
=
A
oo

TPe

[f2 @ 3]

(i) 2 w9e  okAshy  zY2e  B-A2wd(ant-
hypertrophy)d &%< zt= (N5 T (CON2ACT 9wz EE olgd
AzPste FEUASHoE Ndg TEse FAX BFAES TP,

o
o,

>
3i:9
rlr
-
)2
)
ko
iR
o
>
>
ofo
_(;){_1(
D
&
kK
k1
g2,
I
2
filo
K3
ol
W,

N2e A%

2]
Azstc=d & &5 2T

E 1. igE HE Aot AIAHEAA FALAZI(PE)-FE HlUFl
THeh CCN2 3 CONG o] g 3.
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(A) Z2+e] A3 z7A(Sham, TAC 14 2 TAC-R1) 3F 3709 EHH<
A AEL 1A JHA RI-PCR & 3 3] FaAFGTE. TACI4A: dHEH 1
. TAC-R1: TAC 14 & % 3 AA 1 4. B) #Fd
dLacZ, AdCCN2 2 AdCCN5 & o}ld| ulo]2-rj7) o] A&

Zrdo] tis] MOI = 100 olith. CCN2 2
CCN5 g@id=z FAHHE= WeEE gBA880. (0 SE-JEHdY FAZ
FMste] Zd 7]HS AZSEAY. PE 2 AACCN2 ZE EFel whg-5te]
EANE 2FE ARAPol BAHAG. A7) ¥h§S ACNS o o5 ¢
AAHAJTE. (D) olu]A] ] AZEH A (n=50)F A&t HAIZAE
FTHAS SAH3AY. (B) A2HAEY 28 AMELE F AX 93 gy
Agd ZFol AXse W r|xstd w-AFHoR AAEHAT:
Ax AwHo 1/3 wgk(HA o)), HE WA 1/3 o] 2/3 wTH(I A
2of), AlE WA 2/3 o] H(EFA #Hd). (F 2 6) AZAHEE AdlacZ,
AdCON2 IEE AICCN2 + AACCNS 0.2 ZgA7l:, PE 2. 48 A7+ Fot

4255, AT WAL 2Hsn 22 AN HFH o2 FAHAY

B
=
e
—
T~
e
S
4

% 2. (N5 E CT &4 292 Q3] &4 EvdE EAo|t,

(A) AdLacZ, AdCCN2AT 2 AdCON5/CT o ®igk®  21A¥o}
AZMEA Y ofdle vloleiz w7 old& A=W BERORE ZAUH.
(B) ASAxe] 24 7]#2 AE-AEd FAR G AHgsiitt.
(C) AZAME AE FHEHL ovxr] ] AZEA(n=50)F Al&3}
ZA30. (D) A2AEY 28 AVUAPL = 1 oA 7Ied P wet

WA o Brshgnh.

T 3. CON2 & Q] HIEAgA AZvHdFd 9 FA &=

(A) a-MHC Z2XRE Aojsl CON2 2&. (B) ok ] 2&(WT)
2 CCN2 TG "h-2=(CCN2 TG 1ined0)9] A% FE oA CIN2 21 EX.
(O eodgold e HIA(TAC) FHiolA 4 FF AAJE WT = N2 TG

17
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vh-20) AYFF/AF(HW/BY) BlE&Y AF. D) TAC & 4 F AL
Aol GHWT 2 CON2 TG o wi3dte] n=6). ©H T2 (Cross-sectional
areas: CSA)S AnalySIS o]u]x] B4 T 238 ALg3te SAHFFUTOT
2 CCN2 TG ol thsled n=3). (E) TAC & 4 3+ #2 nl$2= A3 W ANF,
B-MHC 2 SKA AA} 4] zg%zi RT-PCR 4 (n=6). *P<0.05, **p<0.01.

T 4. CONs £ Q1 H R A AZH|dFE AT,
(A) a-MAC Z2XE A3} CCN5 &&. (B) ok E gHufat<&(WT)
2 CON5 TG wh-9-=(CCN5 TG line81)e] A% FE R4 (N6 =" £X.
(O eFdold T FA(TAC) oA 4 £ AAD ¥T 2 CN5 TG
Q29 AFFFH/AFMHN/BY v&e] A, D) TAC & 4 F FL
A4 GAMT 2 CONS TG-81 o] tisted n=6). @ WA (Cross-sectional
areas: CSA)S AnalySIS olv]x] B4 g adg ALg3te] ZASATWT
2 CCN5 TG ol tldle] n=3). (E) TAC & 4 FIF #2 v} A% Wl ANF,
B-MHC 2 SKA AAF dRe] AEH RT-PCR £4](n=6). *P<0.05, ##p<0.01.

= 5. ¢ HEAAN N2 £ A2 ARFE sEsEta, O = A2
ARSE AR

(A) TAC #738& 4 F #L& N2 & N5 TG k9= R 74z
Agahe W B A A zA8d g EAE F4. (B) AnalySIS

= -
oju|A] EA7)E A&t AT dH HF F9S AHEAT. n=3.

A=A RT-PCR 41 (n=3). *P<0.05, **p<0.01.

= 6. (N5 = AF-AS AR,
CON2 TG R CCN5 TG wh-2= B A9 deste W vjaEs
4 F2H TAC 8kl i1, 7 2% A% 72 ® VITE 29 A4 2N

AFgste) EUEEETH(n=8-10). LVIDS, <F=7]9 FHAlA YR

18
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B3 (leftventricular internal dimension at the systole); FS, #3
W= (fractional shortening).

#p<0.01 vs. 7]&H. T6 2 WT < =& 7F AEF p<0.05
A} p<0.01.

= 7. SMAD A1&+= CCN2 TG ol A A3k, CCN5 TG oAl A,
(A) CCN2 TG 2 CCN5 TG vh$-2= 2 Zhzho] A58t W SHajAtES

4 72 UC Bl T, 4% FEAL DSPAE = Felstn, TRu,
A~

¥ AT-Smad2, Smad2/3, Smadd L Smad7 ¢ FFAE APt EQ
EFoRE FEUL AMEEUTH A7 EES AT AnalySIS o)W A
B 72 ALL5le] AR, BE 38| )8 n=3. #p<0.05, **p<0.01.

A 2wy

—
e
ot
Lo
w2
o
&

E (Sprague-Dawley rat)(thE  Alo]ddx)ZHH
Mol HE AZHEE AFHSET. FHo &y Wy wet A

AEALE Pe 2 WFHRT 54 FARYUGHs). dws 4Hs,

AANTE FAZ AT, o2 3 LA} HE JFEAL
¥ 2 (Amersham Pharmacia) TH] YAEZE o|&3 FF3to AHIAEES
2gstgct. 28 ATHEE SA-79 wWlYg HA(Corning) = AH
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SHHA o2 g F Wi (10% FBS % 2 mM L-SFEIWER HFE DMEM
2 5-8B 22 02AlF2d 100 uM GIBCO BRL)IA w433 oh.

HoddE =S ek, 7] ASAHEE Holk U A T
FEA WA A wWiFEHJEL, T tE 24 A F FALAZ—(PE) 100
uM=E A=A,

o,

2. AZF oldlx ulo]2 29l AICCN2 , ACCN5, AACCN2AT 2 ACCN5/CT 9]
A4

AzF ofdlx wHlolg2E AAHEY] Hste] AdEasy XL otvllx
Hlo] & W ] Al 2~® (Stratagene)< AH&-3H3l T ojp| -k
o2 FEd(HA) o] Blad HAge] w92 CON2 cDNA 2 CCN5 cDNA £
pShuttle-IRES-hrGFP2(Stratagene) 02 AMBEEZ=2Y 3Ptk T =w9]
Ao® (N2 AZEHE, (N24CT, 2 (T =dUdL Egg3l= N5
A2EZE, (N5/CT & PCR-"i7] EFQHO|FEHE AMEat Alxdta 47
AE ¥WEz MEE2Y 35t. 1 oF ﬁﬁéﬁ} HE ¥WEE £ coli
BJ5183 ol A (Strafagene) A3y 5 AAY oldentoly s ¥WEQ]
AdEasy-1(Stratagene)9} A=Y, AHAFAHoZ AxFH nHiolgx
WES  AD293 | E(Stratagene)E EYsIG
ot icutol A2 EFE (sCl Z9AEY 2L &
volgj 2~ ke ZEta BAWE AHEste ZAAST. AZAEE 10
T+= 100 MOI(multiplicity of infection)--cl] AFZ% olduloly AR
1 ok pAAsE, EdstAAe) BAL 9l |

fnl

>

7}A o2 48 A 7F

"

3. EAS v B4

AT Zole] meA (N2 = CN5 cDNA = a-mlAl
AU AA(a-MHC) TREE 2 A HA 328 3 by T 5.5k
AIHEE X33 pNC #HE(Dr. Jim Gulick)® ABEEY 3}t
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C57BL/6 A& (Macrogen, Korea) W= DNA FAXLEHEE vlojmz

Fdstda, ogA FIE FHAY FFE AFE EFMacrogen,
Korea)o2 Z<lstgith. FAAE w2z g ofy dfjaEoz 8 A

4. & w2+ P F(Transverse Aortic Constriction: TAC)
8 WA. 10 FF9 34 vH2(25-309) (e AboldL)
AHEETh, 0.5 ml WA 0.7 ml 9 1x o¥E N (2-2-2 EGHZ RS
2 HEY €3L&9 E3E)(Signa, USA)= HZE Fdste HAo=
Folsted A7) w2 E ARG, 1 3 £FF 0.1 ml 2 9 120 39
&9

71

TZEE A7 ve2E FA 35 AFAH(Harvard Apparatus). S
ol 7} HO|EE F4 F& FHAE 2 WA 3 mm A= FAASUY. A7
A g9 ofx= e ol= 27-Alo|X] HlE(o}o]g] FYUANS ALEElH

425 9@ BEE 59 Alolo] BANAT. 1 e ¥7) wEe 34

AAst 228 23 FAHE GAFAS.

StA| QX Ao (Carl Zeiss, Germany)S Alg3ld o] A&
of @] A]2- SIS3.2 AZT E Y oj(Soft-Imaging System, Germany)S Al&3}4

=457 Astel, 4% vHe =93

o HMoz  AA
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6. 4% RT-PCR

TRI A2 (Sigma)L A}&3le] = RNA BT ImProm 11
G AAL AL (Promega) 2L 28 3-dT ZFHoHE A&t IHAE
FPsFet. PR & FF P84 SYBR IW(Takara) 2 FFF
Fz 9824 ROX(Takara)€ FHIE ABI PRISM Ald= dHE Ajx¥
7500(Applied Biosystems)& AF&3le] +a33ltt.

HE PR Zetolv 2= &9 AL AMESISTH:

(i) ANF, 5 -CIG CIT CGG GGG TAG GAT TG-3° 2 5 -TGA CAC ACC
ACA AGG GC;

(ii) CCN2, 5 -TAG CAA GAG CTG GGT GIG TG-3° % &5 —TTC ACT

(s

TGC CAC AAG CTG TC-3’

2 (iii) CCN5, 5 -TTA GCA CTT GIG GIG GCT T6-3' 2 5 -CCA
TTG AGA GAA GGC AGA GG-3’

92 PCR ZelolHZ = v AL AL

(i) ANF, 5 -ACC TGC TAG ACC ACC TGG AGG AG-3' 2 5 —-CCT TGG
CTG TTA

TCT TCG GTA CCG-3’

(ii) B-MHC, 5 -GAC GAG GCA GAG CAG ATC GC 2 5 -GGG CIT CAC
AGG CAT CCT TAG CC-3’

(iii) a-SKA, 5 -TGA GAC CAC CTA CAA CAG CA-3' 2 5 —-CCA
GAG CTG TGA TCT CCT TC-3’

(iv) 27 1, 5 - CGA AGG CAA CAG TCG CIT CA 2 5 -GGT CIT
GGT GGT TIT GTA TIC GAT;

(v) TGF-B1, 5 -GTG TG AGC AAC ATG TGG AAC TCT A-3' % &5 -
TTG GTT CAG CCA CIG COG TA-3'

(vi) GAPDH, 5 -TCC GIG TIC CTA CCC CCA ATG R 5 -GGG AGT TGC
TGT TGA AGT CGC.
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7. AFzEAA

e~ g mHAIL F5Y BE AASGAGY. A¥zxSde
o)A 6000(TOSHIBA) 717+ 2 12-MHz vlo]3 R Z 2 B (PLM-1204AT,
TOSHIBA)E AM&3ste] et @5 #F 2 2 2l N E=E AHE5H

RIPA %‘—]1(0 1% SDS, 50 mM Tris-HCI1(pH 7.4), 150 mM NaCl, 1%
NP-40, 0.5% 4% ©ZA|Z# o] E(Boston BioProducts) 2 ZZEolx] A
Z}Eﬂ%(Boehrmger Mannheim, Germany)® Z¥& AM&3std A2 2SS
galste] &AES AT, F 200 ugd] AT = =& SDS-PAGE =
w2 5kal PVWDF H(Schleicher & Schuell, Germany)S.Z o]AAZTE. A7)
oo 59 FAMFRE BE7)3 12 CCN2(Abcam, USA), CCN5(Santa Cruz,USA),
X 2¥-Smad 2(Cell Signaling, USA), Smad 2/3(Cell Signaling, USA) %
Smad4(Cell Signaling, USA), Smad7(Invitrogen,USA) F a-4E]d(Cell
Signaling, USA)el W@t @Alet w3 AZ T, 1 2} A|ope] b JH oA
sENES FIsFT. 2 te A7l HE Z2dd4 FSAIGAMRP
Jackson ImmunoResearch)9} HFAIZ 2 = A} WH-SA7|n, 8 T3
714 (PerkinElmer )& AM&3to] @A/dslaltt.

9. ¥AAR
dolele FF+ D o= FHIPY. 2F FFE AFHE
HAE Tt E¥2ZYBonferroni) AMFE H2EE FH|g 3 w3k

ANOVA(Statview V5.0,5AS)E Al&3sle] wluslgt). P<0.05 = BASHHoZ
ZostA 2HHAY.

Ad 45
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1. AZAHE ¢lo], CCN2 2 CON5 = 22t 3.-A1 24 (pro-hypertrophic)
2 vk-A] Z4) ) (ant i-hypertrophic) <1A}Fo|t}.

A AFelA, B ¥gAEe devgId 2n 2 A9

L.

U

Aoz Eolex 3IEFHAH #HI Edg Bag # 9
3 FA4F5¢ g2 Fdde FAY fFAAE BT, oE
o)A, CCN2 2 CCN5 7} E38] Tn| 2Tt
slolazolgo] EAYE Algste] £HND FH AT B2E
golsly] st AAH RT-P(R & FH3UTHE  14).
Z7(TAC14) &tellA CCN2 2 CCNs & 25 d#Zdold At
a3y, 3E 7|7 BekdlE, (N5 = Asd AHE X% wA(TACRD)
F43] gLdZdold dd. ot #d Hue 7]z, 2
LSS (N2 2 CON5 7} Zb2h Agu|dise] B 2 32 dojginks
& AT, o] 7S HAFEY] A, e N2 2 NS & ERsts

o
=
A

m

l

Az otdle violzi2~Ql AICCNZ 2 ACCNS & Al&Astdict. dz=" &F
A4 A7 ACCN2 E AICONS-H Y AZAEe 99d 28-S Yoy,
H Y =5 AdlacZ-ZE ASAEE 2¥A FH.

CCN2 2 CCN5 wh=9] 93 ExFe 747 41 kDa 2 31

ol
g
o
Do
NN
>
)
>
Y,
=2
g
=
ﬂl[ﬂl
i
N
)
=)
8

o>,

i
X
H
o
=T
o
flo
N
oo
Pl
L
ofr
=

7hetith. wheel, AdCCNS Z¥E PE-RE AME A7 SIHE

o
&3] AASIHE D). AIAE B wge E g SHAL a-

AACONZ Zrdo]l 28e dAsA A 71E v, AdCCNS
Ade PE-GE ZA9 AwMde AP HE 1E). AdCCN2 2 AdCCNS =
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A ZEAFIHE, ACCNS & ACCN-#E AE z7] F7F ¢4 2H9
A EE AASFAHE IF £ 6). oldd A= N2 2 N5 7F 2 5-
A1 4] ) (pro-hypertrophic) 2 wh-A1 28] o} & (ant i-hypertrophic)
QA4azM ZAL3S u)dta, CN5 7} CON2 o Wste &4 ZuldE
BA2A Z-g3s orgnt.

2. CT =v|d2 AZv| & &5 (hypertrophic effect)o] ¢lof 5.3},
CON @Mde 4 Ji9o FEHH= T2 E9d& x3dse=d,
delF oz (N5 = (T Z=dd& dodsta g
d5or AZAE HYE FEE 5 AU
CON5 oA CT =HIj1SY 985 H7tetr] fste, £ 2HaEL FH49Y

F744 obdlx wlolg 2% A3,

_,;
_EL
o=
Q.
()]
O
=4
(@21
~
C')
Ol
[>
(m
Ju
Tl
rlr
Q
(@]
=z
[N}
1o
()]
—3
al
=
0,
)
o}
ool
(o)
(]
Z.
(@3]

gzt BEF BX Az, ACCN2AT 2L AdCCN5/CT o2 Zgd
AoAEAAY did ddE IASATHE 24). ZFF F 24 A3F AR
PE & #H7lste] AZHE wids 48 A 5 RS THE 2B). AlE
37] F7F 2 2d AE FAHAA Frlstg S o, CON2AT 2 CCN5/CT 9
G52 77 N5 2 CCN2 9] &5 b abolrh Y= 2¢ € D).
olgigt A CT EH|o] CON2 & 3tolHERT d5o QlojA FF3<
g T8 AAEE, N @¥HEL (T Z=ddol A" A &4
T oy

= A4 5 9ee ANBT. oldF dHolHE (N5 7
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Ja" BR BAMEe 47 16 uhezoldel A2 N2 wEel
SFAHE(IT) FMAEET} 4 ¥ Foli &S UEATH(E 3B). CON2 TG mF$-2
2 T PHMAELS 4 F7 b oRE(TAC) Aol = 3, AFo
gestd W 9 A4 WsE BREAY.

AArF=(HW) tiv] A5 BW) BE& 2 g HAH(CSA)S HI7MEE
o, CON2 TG vh9-2v 7Z|EddA] A vuFE do7|x Itg B
=]

obvzl TAC ol tisiiE S7He SlolHERY whgS do7]A At (% 3C

=
offl
g
El

2 D). ®Hlo} HAR(AATY, ANF, B-MHC, 2 SKA(skeletal-actin))<]
fres AZHdFe SAolv. A4 RT-PR 2423, CN2 TG Pk
BAE 71@AAA oleigt FtelHERZY WA {AAY fFEE FEHA
eFtar, &g TACH HAAME AR FrHstAlE FUTHE 3E).

B-MHC o] %= dolglerl, N2 16 vh$-2olA 7] A=
TAC-9&4 elgeolde dAsHA Frtekint. ¢ HEAN CN2-F=

o]
Aaudize 2087 a4 obd delAA @S TE 227t 4T

A" EX 4 A, 16 vlezolA A% CN6 HAL W
FujbEol A B 2 8 EJTH(E 4B). CON5 TG vh$-2= 2 WT gujxEe
TAC 3ol 4 F3F FAT. TAC-fr=4d A2 ¥S2 HW/BW ¥l& 2 CSA 9
WA Z7kz EANAZH, o= N6 16 FFezolA oju] dAsA)
AAFAHE 4 C 2L D). AHFH RT-PCR B4 Eg TAC o] 93 glo}
FAA FE7F CONS TG wp--Zol A XAl JAHISFE RAdFHE
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AE). ol#d AF= (N5 s Ba® ATHTAM®e olUd, o
BlHA M Z H-A 28| g A2 A 7]5ES YERAT

5. &8 FHIF-FEAH A2 AFFES N2 TG vhg2oA o3k}, OCN5
TG v}-$-2o A& JA D).

CCN2 7} TGF-B-ui7] A5 T A= Aol FH ] B
gk, TG vk 2 WT SejatE S TAC AHd 4 F7F T2, A% dHS

EYIAE Aoz AFYIUTHE 54). TAC = AHFEFLS A4
FEIGEH, ol EIE EAE AA9Y U 2 ARFT oA
FAA] A 1 F IGF-89 F7id 2do=HE & F Ao, EgaE
FAE ojgg TAC-FE AFFol N2 TG >

CCN5 TG mh¢zeAxe dA3A dAHASES HAFTH

A2 RT-PCR & CON2 TG w}-$-20) A Za}ha

dASA Agg wkd, N5 16 vlf2oAe AAHNSE BHoAFT
QJTHE 5C 2 D). olgld ®lojHE (N2 2 CON5 7} Z+2t -4 42 (pro-

7)
fibrotic) @ ®¥-A8Z(anti-fibrotic) 84 8= 7M€ FurA s},

o
=)
o

6. CON6 = 48 FH-31= Qg A% ddFdE d¥ad.
4 FHe TAC °o)F AR 7|5E Hre] Y3t 2o AR
AL TYs3] .

TAC FAE H2 W A& W Z T (sham-—operated) w229}
wale] AgHoz B3I £ZE(fraction shortening: FS)2] 18 WA 20%
25 BT, (N2 TG vh¢-2% FS 9 326 #aE EJied, ot daT
sl Hlwste EQ FEEAE AoUdtHE 6A). WhHol F A
AYzAstoA N5 16 vh$-z=oME FS o Za7t A3 #2FHA
WATHE 6B). CON5 o 23t AZH|diF 2 AFFe dAl= TAC o 93

S A o3 =T dste Aoz Bt AV ARE s =

27



PCT/KR2011/001685

WO 2011/118928

1]

Wi

éﬁw@g 1230 _,m m

w.r wzm@ mzuu Em Lt m Emw w i m@mmﬁ

T
WS 24 5 Ged
WILT SA [ T

28



10

15

20

25

WO 2011/118928 PCT/KR2011/001685

7. CCN6 & TGF-B-SMAD A& HAZE A},

AEFE Sl SMAD = AﬂE W TGF-B Al2d& wiilsts AL
A k. TGF-B = SMAD2 2 SMAD3 9] QIXEE F7Al7]=dl, olEL
SMAD4 ¢} SE|2Etoln}E P rh. o] EFAE § Ao R o]Fdlo

GAA ArE BAFFT, MAD7 £ ol2F AT AN A o

Shoh. £ 2ol UHAEL N2 2 CON5 7} TGF-B-SMAD 413 AR
AFE FEA ARE #AHI}Y] Astd 2" ERE FIEUAHE
B2 A#RE FEAZ #3s 2¥W, TAC AL AL (N2 T6 #h$29]
4% Smad2 F Smadd ©HA I4E FFEo] EF FUhe WA, N5 TG
o} 2o M= okzh AR, R, N2 TG vh$-2=ol A SMAD7 & &2

it

I
ke

5O
= =

]

CCN2 = PE o &4 2 FEA stolA AxE 43 2 2d AEs

FE=3 9k, N5 & PE-fr &= Hdd @& AT, (T =vdlo]

A CONs Ay FaUTHE 24-D). ol ZAFAE

CCN2 9] stolHE=RE @Ae) glojA (T

z=rgle] AZAAHJA dgg T& T, FA FIAN B N5 =
A

2]
CCN2-fr= Hthd @S AASIA=H(= 2E R F), o] N5 7} CON2 ]

o >
oL 2
=2 i
o
o
-
S
rls
m:Lrlr
o,
—
N

dated £4H EVUE BARA R4 AN BT
2 ogEase (R & A8 98 ARS-4E 43 443e
£A82 WHUUTHE 5). ofd eiAA Fe BAL o #EdA
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()
()
-z
)
z,
wx,
flo
o,
wy 0
(ot
jurt

bob o] EHE 4 A EdRlE
x3tsl=d, (N5 &= d9Foz N2 o AZ8|dE A AAZA
Toels Ao, B oagol dYoA e IrEE AL

=od
RrEthE Aolth. N5 & A9 24 wiC =S F3te] TG-Sl
A% & AAR, (T Zvle] Zod A% TF-p7F 2R &A=
Agste AL WA JheAdel Aok FIHAA sy Yoz A7)
7HaE AFskeE Aol &8 Aol

2 2AEE T6F-B Al2d®o] (N2 2 CCN5 o ojs =dg<

nog. FA9 ATE W6E-p AadEgel AzudE 8 sl
Bolge AASHYTHII. T okl - HEde ATAE
JE@ ggoz SAAAS JIHUE © A4EL zde B934,
g FAE AT R BA ¥ Es AdE ASHEHITE

FEA|2Z 9]

z 4

A TH35]. AT, WD £ ATHES FTpggelA of

W HAATHS6). wekd, 9d TR el

CCN5 o] 93 A& 7% HEL CON5 o] 9% TGF-B-MAD A& ZH=ZE9

AAelA HFR Acw WoHET. A% ARIe FASH uYS9
O

2 A% Ax 9 7Zde FHeo=

P
o
Jo
(I
ol
s
PO
o
il
(12

(@]
o
AHAHQ QA A 719 + vk, ZEAHSZ £ @Y dlolE & (NS 7}
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g

o/ HEz g ¢ #/@ RFA By = ded ATHdT B

A

OCN5 = TGF-P-SMAD A& A2 E xterate] o8] o]z sk <tel-
ol EZE 2 <E-wBEE 7SS FAET, uald Sals (N5 2

CCN2ACT w@WAo]  AZv|d=F, qeZ, AlZZ(cardiomyopathy),

ARA(heart failure) B AZRARED AgARA AFF LB

7H4e AR,

g

A FEAY Polr, ol B @ Ut AFH= Aol ofd
Ao gusit. makd, B 2w 424 e AFd A7I 19
7l Qs Aoddn & Aol

FaEd

[1] Hunter JJ, Chien KRF. Signaling pathways for cardiac hypertrophy
and failure. N Engl J Med, 341(17):1276-83(1999).

[2] Katz AM. The cardiomyopathy of overload: an unnatural growth
response in the hypertrophied heart. Ann Intern Med, 121(5):363-
71(1994).

[3] Berenji K, Drazner MH, Rothermel BA, Hill JA. Does load-induced
ventricular hypertrophy progress to systolic heart failure? Am J
Physiol Heart Circ Physiol, 289(1):H8-H16(2005).

[4] Molkentin JD, Dorn GW, 2nd. Cytoplasmic signaling pathways that
regulate cardiac hypertrophy. Annu Rev Physiol, 63:391-426(2001).

[5] Perbal B. CCN proteins: multifunctional signalling regulators.
Lancet, 363(9402):62-4(2004) . “

[6] Bornstein P, Sage EH. Matricellular proteins: extracellular

modulators of cell function. Curr Opin Cell Biol, 14(5)1608—16(2002).

31



10

15

20

25

WO 2011/118928 PCT/KR2011/001685

[7] Chen MM, Lam A, Abraham JA, Schreiner GF, Joly AH. CTGF expression
is induced by TGF- beta in cardiac fibroblasts and cardiac myocytes: a
potential role in heart fibrosis. J Mol Cell Cardiol, 32(10):1805-

19(2000).

[8] Blom IE, Goldschmeding R, Leask A. Gene regulation of connective
tissue growth factor: new targets for antifibrotic therapy? Matrix
Biol, 21(6):473-82(2002).

[9] Matsui Y, Sadoshima J. Rapid upregulation of CIGF in cardiac
myocytes by hypertrophic stimuli: implication for cardiac fibrosis and
hypertrophy. J Mol Cell Cardiol, 37(2):477-81(2004).

[10] Ohnishi H, Oka T, Kusachi S, Nakanishi T, Takeda K, Nakahama M,

et al. Increased expression of connective tissue growth factor in the
infarct zone of experimentally induced myocardial infarction in rats.

J Mol Cell Cardiol, 30(11):2411-22(1998).

[11] Yun SH, Shin JO, Lim BK, Kim KL, Gil CO, Kim DK, et al. Change: in
the cells that express connective tissue growth factor 1n acute
Coxsackievirus—induced myocardial fibrosis in mouse. Virus Res, 126(1-
2):62-8(2007) .

[12] Hayata N, Fujio Y, Yamamoto Y, Iwakura T, Obana M, Takai M, et al.
Connective tissue growth factor induces cardiac hypertrophy through
Akt signaling. Brochem Biophys Res Commun, 370(2):274-8(2008).

[13] Panek AN, Posch MG, Alenina N, Ghadge SK, Erdmann B, Popova E, et

al. Correction: Connective Tissue Growth Factor Overexpression in
Cardiomyocytes Promotes Cardiac Hypertrophy and Protection against

Pressure Overload. FPLoS One, 4(9)(2009).

[14] Zhang R, Averboukh L, Zhu W, Zhang H, Jo H, Dempsey PJ, et al.

Identification of rCop-1, a new member of the CCN protein family, as a

32



10

15

20

25

WO 2011/118928 PCT/KR2011/001685

negative regulator for cell transformation. Mo/ Cell Brol,

18(10):6131-41(1998).

[15] Delmolino LM, Stearns NA, Castellot JJ, Jr. COP-1, a member of

the CCN family, is a heparin-induced growth arrest specific gene in
vascular smooth muscle cells. J Cell Physiol, 188(1):45-55(2001).

[16] Pennica D, Swanson TA, Welsh JW, Roy MA, Lawrence DA, Lee J, et

al. WISP genes are membersof the connective tissue growth factor

family that are up-regulated in wnt-1-transformed cells and aberrantly
expressed in human colon tumors. Proc Natl Acad Sci U S A,

95(25) :14717-22(1998) .

[17] Lake AC, Castellot JJ, Jr. CCN5 modulates the antiproliferative
effect of heparin and regulates cell motility in vascular smooth
muscle cells. Cel// Commun Signal, 1(1):5(2003).

[18] Lake AC, Bialik A, Walsh K, Castellot JJ, Jr. CCN5 is a growth
arrest-specific gene that regulates smooth muscle cell proliferation:
and motility. Am J Pathol, 162(1):219-31(2003).

[19] Mason HR, Lake AC, Wubben JE, Nowak RA, Castellot JJ, Jr. The

growth arrest-specific gene CCN5 i1s deficient in human leiomyomas and
inhibits the proliferation and motility of cultured human uterine
smooth muscle cells. Mol Hum Reprod, 10(3):181-7(2004).

[20] Frazier K, Williams S, Kothapalli D, Klapper H, Grotendorst GR.

Stimulation of fibroblast «cell growth, matrix production, and
granulation tissue formation by connective tissue growth factor. J
Invest Dermatol, 107(3):404-11(1996).

[21] Kireeva ML, Latinkic BV, Kolesnikova TV, Chen CC, Yang GP, Abler

AS, et al. Cyr6l and Fispl2 are both ECM-associated signaling
molecules: aétivities, metabolism, and localization during development.

Fxp Cell Res, 233(1):63-77(1997).

33



10

15

20

25

WO 2011/118928 PCT/KR2011/001685

[22] Brigstock DR. The CCN family: a new stimulus package. J

Endocrinol, 178(2):169-75(2003).

(23] Ball DK, Surveyor GA, Diehl JR, Steffen CL, Uzumcu M, Mirando MA,
et al. Characterization of 16- to 20-kilodalton (kDa) connective
tissue growth - factors (CIGFs) and demonstration of proteolytic
activity for 38-kDa CIGF in pig uterine luminal flushings. BAiol Reprod,
59(4):828-35(1998).

[24] Yang DK, Choi BY, Lee YH, Kim YG, Cho MC, Hong SE, et al. Gene
profiling during regression of pressure overload-induced cardiac
hypertrophy. Physiol Genomics, 30(1):1-7(2007).

[25] Sadoshima J, Jahn L, Takahashi T, Kulik TJ, Izumo S. Molecular
characterization of the stretch-induced adaptation of cultured cardiac
cells. An in vitro model of load-induced cardiac hypertrophy. J Biol
Chem, 267(15):10551-60(1992). |
[26] Levy D, Garrison RJ, Savage DD, Kannel WB, Castelli WP.
Prognostic

implications of echocardiographically determined left ventricular mass
in the Framingham Heart Study. N Eng/ J Med, 322(22):1561-6(1990) .

[27] Katz AM. Cardiomyopathy of overload. A major determinant of
prognosis .in congestive heart failure. N £ng/ J Med, 322(2):100-
10(1990).

[28] Hardt SE, Sadoshima J. Negative regulators of cardiac hypertrophy.
Cardiovasc Res, 63(3):500-9(2004).

[29] Chen Y, Abraham DJ, Shi-Wen X, Pearson JD, Black CM, Lyons KM, et
al. CCN2 (connective tissue growth factor) promotes fibroblast

adhesion to fibronectin. Mol Biol Cell, 15(12):5635-46(2004).

34



10

15

20

25

WO 2011/118928 PCT/KR2011/001685

[30] Abreu JG, Ketpura NI, Reversade B, De Robertis EM. Connective-
tissue growth factor (CTGF) modulates cell signalling by BMP and TGF-
beta. Nat Cell Biol, 4(8):599-604(2002).

[31] Bork P. The modular architecture of a new family of growth
regulators related to connective. tissue growth factor. FEBS Lett,
327(2):125-30(1993).

[32] McDonald NQ, Hendrickson WA. A structural superfamily of growth
factors containing a cystine knot motif. Cel//, 73(3):421-4(1993).

[33] Rosenkranz S. TGF-betal and angiotensin networking in cardiac
remodeling. Cardiovasc Res, 63(3):423-32(2004).

[34] Rosenkranz S, Flesch M, Amann K, Haeuseler C, Kilter H, Seeland U,

et al. Alterations of Dbeta-adrenergic signaling and cardiac

‘hypertrophy in transgenic mice overexpressing TGF-beta(1). Am J

Physiol Heart Circ Physiol, 283(3):H1253-62(2002).

[35] Zhao XY, Zhao LY, Zheng QS, Su JL, Guan H, Shang FJ, et al.
Chymase induces profibrotic response via transforming growth factor-
beta 1/Smad activation in rat cardiac fibroblasts. Mo/ Cell Biochem,
310(1-2):159-66(2008).

[36] Heger J, Peters SC, Piper HM, Euler G. SMAD-proteins as a
molecular switch from hypertrophy to apoptosis induction in adult
ventricular cardiomyocytes. J Cell Physiol, 220(2):515-23(2009).

[37] Petrov VV, Fagard RH, Lijnen PJ. Stimulation of collagen
production by transforming growth factor-betal during differentiation
of cardiac fibroblasts to myofibroblasts. Hypertension, 39(2):258-
63(2002) .

35



WO 2011/118928 PCT/KR2011/001685

(379 99
(479 1]

(a) (i) CCN(Cyr61, CIGF, and Nov)s ©WAS FIYP3l=

5 FEH9Eole Ad mE= (ii) CON2 oA CT Z=w¢lo] A&Ld CON2ACT
gde 3= FEIHLEE AMES EISE FEA @AY

10 (A3 2]

15 (7% 3]

20 [HF7 4]

A1 Fel oM, A7 FHA FAe EFav=E, Az
olgjinol ]2, o} =-& ulo]2] X (Adeno-associated viruses: AAV),
gE=Zulolgl s, WHAEHlolF A, HEda AZIx mlolyx, AU}
Molel, BEE EE JoEd A 5402 St ATH 24E.

25

A 4 Foll JoA, 47 73R FAl= AxF otvlenbolH 24
90

4
2 Eqo® St AT 24B.



10

15

20

25

WO 2011/118928 PCT/KR2011/001685

(%3 6]
A1 Fel RN, A7

2L A dS(cardiac

dsts, A= 44,

ox o>

5

)

hypertrophy), 21 2Z(cardiomyopathy), =

AR #oE a8 =5 A dfF3H(cardiac fibrosis)ol 93] ¥

CCN2ACT ©hulA o] ekxEld S-gek; o
(b) FAGHOZ 3§ B,

373 9]

Al 8 o QoJA, A7) CCN5 @iF L XNIEE A 3 Ag9
71" ofu| At MEL E8EE AL EAOR = FATH 2AHE.
[%+3 10]

Al 8 o YolA], A7) CCN2ACT 9HA L ANIEEZE A 4 A F9
ZIAE olr| At AL EFUSE AL EFOZ e IATH ZAHE

(373 11]
bl v
A 23y P

AR A (heart failure) ¥ ZE=

Ha
)
o
fr

37



10

15

WO 2011/118928 PCT/KR2011/001685

s
23]
ot
ol
rlr
2
24
=2
>
o
e
)
o
Au)
ok
rlr

(a) CON5 S o) 1)

A 11 &gl oA, A7) AEE AFozRyH fAT AEYD AE
ERdoz s Wy
(%73 13]

A 11 goll oA, A7) dA (b)ollA A dde] £4- N5
Azl RNA E= CNs @A S &35t AAHE A& EHoE =

[ T3 14]
A7 A1 & WA A 10 o ATy ZAHES HQE e

4 (Subject) ol Al FAste GAE EFste AFA dW & A5y,

38



WO 2011/118928

Helative Expression

£ ]

h Shgm

Rt Lol Sleo (%)

Balathe Call Son 18

1/6

S

ol AEDONS

. Y
AECONR
5

FdCONE

Relave Ol penter %)

il

8
i

Rulativa Exprasgion

PCT/KR2011/001685

[+3

Sham TACI4 TAC

Soflacd  ASZONZ

AdLac? ADCONZ ADCONS

PE -~ & - «

_ A
AdlasZ  ASGONZ & ,
ASCCNS



WO 2011/118928 PCT/KR2011/001685

2/6

o

2001 D o0,
& 5 4
£ E 7o)
S we{ = : S 50
L 4
p ] L& 165 o
2 2 40
a B 0
B 509 K S
o -
6 Ll ' G
PE - » e * % PE - » ot % RO
AdlLacZ AdCCN2ACT AJCCNS/ICT AdLacZ AJCONZACT AJCCNS/CT



WO 2011/118928 PCT/KR2011/001685

3/6

A

Bt §

WT CCN2 TG

_WT

@
=y D%ho
f o 1o RS

Rolative Expressisn M



WO 2011/118928

A

ik |

4/6

t' “YAANC promater(s 5ib)_|

PCT/KR2011/001685

CCN5 TG

Sham

TAC

Sham

TAC

Relative Exprogsion I

WT  CONSTG

B

WT CONS TG

& of Cardlomyotyles

2 50w

CCONS TG

{wm’}
g

W
B

fegs

- W e

WT CCN5 TG



TAC

o

FPelative Exprossion

L= A X

0

&

2‘
2 ]
d

WO 2011/118928

w

Fibrofic area (%)

[ ™%

Wi

CCN2 TG

b

CONZ TG

S S

WT CCN2TG

Cotlagen 1

4

... T

5/6

st

o

Felative Exprassion
B

G e

2

B3

_—e

MG b oW

WT

CCN2 TG

PCT/KR2011/001685

Dlaven

1

1.8

e

WT

- 3
CCONS TG



WO 2011/118928

6/6

6

BCCN2TG

Sham TAC awks

PCT/KR2011/001685

) CONS TG

Sham

TAG dks



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings

