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A Y AA-B (- 249 Pudy, AX #ah 2 SR ohie 939 28 9 WY wge
kel ohokgt A HAo A Fa3 JE8S =33Th(1. Verrecchia F, Mauviel A. transforming growth
facter-beta signaling through the Smad pathway: role in extracellular matrix gene expression and
regulation. J Invest Dermatol.2002;118:211-215, 2. Li MO, Wan YY, Sanjabi S, Robertson AK, Flavell RA,
transforming growth facter-beta regulation of immune responses. Annu Rev Immunol. 2006;24:99-146).
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37H4 THEE] TGF-B isoforme TGF-beta 1, TGF-B2 % TGF-B3% Aoz Qs glon], o]EL ofunit
oA 60-80% FEES TSt o5 AR e 474 fHAte] ofsf QA ETH(35. Gizard F, Amant
C, Barbier O, Bellosta S, Robillard R, Percevault F, Sevestre H, Krimpenfort P, Corsini A, Rochette J,
Glineur C, Fruchart JC, Torpier G, Staels B. PPAR alpha inhibits vascular smooth muscle cell
proliferation underlying intimal hyperplasia by inducing the tumor suppressor pl6INK4a. J Clin Invest.
2005;115:3228-3238.).

TGF-beta 12 7} FEH o2 AGH o] isoformeZA], A7, &, dFo] E A FollA] ofniite] ¢
8 =Ly, 1soform4 75 SA e oAt Z7Rko] o]} k(3. Kim SJ, Glick A, Sporn MB,
Roberts AB. Characterization of the promoter region of the human transforming growth facter-beta 1
gene. J Biol Chem. 1989;264:402-408.).

o] FHE opv| it HES TGF-beta 17} A2 S A=Y To% 93-S Fdddvs As 9
n|3t}h, TGF-beta 12 @%%%E*ﬂ.-. (VSMO) ol Al & s o] &2 315 (atherosclerosis) 9

A 2 (restenosis)oll &S HAE= AoZ d#x vt (6. Ghosh J, Murphy MO, Turner N, Khwaja N, Halka
A, Kielty CM, Walker MG. The role of transforming growth facter-betal in the vascular system.
Cardiovasc Pathol. 2005;14:28-36.).

TGF-beta 12 & A (vascular system)ollA 45 WS-8 24d3}aL (7. Metcalfe JC, Grainger DJ. TGF-beta:
implications for human vascular disease. J Hum Hypertens. 1995;9:679.) TGF-beta 1 F#=}o] = 3
ol Aol #wd 95 wh-g 2w 27| HALE oF7]3FA Y}t (8. Kulkarni AB, Huh CG, Becker D, Geiser A, Lyght
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M, Flanders KC, Roberts AB, Sporn MB, Ward JM, Karlsson S. transforming growth facter-beta 1 null
mutation in mice causes excessive inflammatory response and early death. Proc Natl Acad Sci U S A.
1993;90:770-774. 9. Shull MM, Ormsby I, Kier AB, Pawlowski S, Diebold RJ, Yin M, Allen R, Sidman C,
Proetzel G, Calvin D, Annunziata N, Doetschman T. targeted disruption of the mouse transforming growth
facter-beta 1 gene results in multifocal inflammatory disease. Nature. 1992;359:693-699.).

Hero], TGF-beta 12> 27 9] 2-&A|Ql Smad3E vi7Hste] MCP-19] &S JA|skaL (3. Kim ST, Glick A,
Sporn MB, Roberts AB. Characterization of the promoter region of the human transforming growth
facter-beta 1 gene. J Biol Chem. 1989;264:402-408., 10. Feinberg MW, Shimizu K, Lebedeva M, Haspel R,
Takayama K, Chen Z, Frederick JP, Wang XF, Simon DI, Libby P, Mitchell RN, Jain MK. Essential role for
Smad3 in regulating MCP-1 expression and vascular inflammation. Circ Res. 2004;94:601-608.), TGF-beta
19 Alsdd A= 9SS FATFomA sUAstSS sl e R Betdd o as fx=gt (11.
Mallat Z, Gojova A, Marchiol-Fournigault C, Esposito B, Kamate C, Merval R, Fradelizi D, Tedgui A.
Inhibition of transforming growth facter—beta signaling accelerates atherosclerosis and induces an
unstable plaque phenotype in mice. Circ Res. 2001;89:930-934., 12. Lutgens E, Gijbels M, Smook M,
Heeringa P, Gotwals P, Koteliansky VE, Daemen MJ. transforming growth facter-beta mediates balance
between inflammation and fibrosis during plaque progression. Arterioscler Thromb Vasc Biol.
2002;22:975-982.).

wekA], TGF-beta 1> & A5 =t dFHS Ak A AA el (13, Grainger DJ.
transforming growth facter beta and atherosclerosis: so far, so good for the protective cytokine
hypothesis. Arterioscler Thromb Vasc Biol. 2004;24:399-404.).

HEAIF S22 893t 784 (PPARs)«= A& A, EZoA 2 15 W ol Alx #3194 F2] Ao
QIS v ) 28 849 d=Fo|vh(14. Issemann I, Green S. Activation of a member of the
steroid hormone receptor superfamily by peroxisome proliferators. Nature. 1990;347:645-650., 15.
Mangelsdorf DJ, Thummel C, Beato M, Herrlich P, Schutz G, Umesono K, Blumberg B, Kastner P, Mark M,
Chambon P, Evans RM. The nuclear receptor superfamily: the second decade. Cell. 1995;83:835-839., 16.
Desvergne B, Wahli W. PPRSs: nuclear control of metabolism. Endocr Rev.1999;20:649-688., 17. Kersten
S, Desvergne B, Wahli W. Roles of PPARs in health and disease. Nature.2000;405:421-424.).

ol F&AE R4 FAAY EAstE 54 <14 A EQl PPAR W& wilE (PPRE)E miI7lE 3slo] dE ko=
X 84 RXR)< A sHZttolWE PJAstozN FHx T3S AoJste} (18. Tugwood JD, Issemann I,
Anderson RG, Bundell KR, McPheat WL, Green S. The mouse peroxisome proliferator activated receptor
recognizes a response facter in the 5'flanking sequence of the rat acyl CoA oxidase gene, EMBO J.
1992;11:433-439.). PPAR o (NR1C1), PPAR & (NRIC2; PPARB, FAAR, 2 NUC1Z2%= &#F), % PPAR y

(NRIC3)¢] 374 M & ©2 isoformo] EfFFolA EAHFAC.

PPARa 3 PPARy ¥= W4 o2, PPAR delta®] A2|sty 7] WastA wsld JA FARE, VSMCE 3
st thst Al AlE oA ddsa e ez dEA vt (19. Zhang J, Fu M, Zhu X, Xiao Y, Mou Y,
Zheng H, Akinbami MA, Wang Q, Chen YE. PPARs delta is up-regulated during vascular lesion formation
and promotes post-confluent cell proliferation in VCMC. J Biol Chem. 2002;277:11505-11512.).

’37] PPAR B4 Al Z2RE FAdd= 6719 b AGGTCAZF HHEujd = &8t 9o, 1 52 2
(DR1 =& DR2)7H2] yrZa Qeto] =0 ol ¥2]8t}(16. Desvergne B, Wahli W. PPARs: nuclear control of
metabolism. Endocr Rev.1999;20:649-638.).

PPREsE A frazte] Z2RE Jodulo] 91x]3te] PPAR deltaRXR H&A7F Aggo = FAFHAe]
s 4= QtH(16. Desvergne B, Wahli W. PPARs: nuclear control of metabolism. Endocr
Rev.1999;20:649-688) .

ol Ate o), PPAR delta 2|ZF=7F AN (in vivo)olA &5 ™43} (antiatherogenic) TS e}
e Ae® BausEar 9t} (20. Lee CH, Chawla A, Urbiztondo N, Liao D, Boisvert WA, Evans RM, Curtiss
LK. Transcriptional repression of atherogenic inflammation: modulation by PPARdelta. Science.
2003;302:453-457.).
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webd], PPAR delta’t 59385 2 716k 934 QuA 299 Amshd w5e] ¥ 4 vk o] WFHx
9JtH(21. Barish GD, Narkar VA, Evans RM. PPAR delta: a dagger in the heart of the metabolic syndrome.
J Clin Invest. 2006;116:590-597.).
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N3 QRS ek, WEE, A, fdols, #YA 3 2o AR go] Fold & glom, 482 AsHA
e thE SR EE AT 48 HFSE 02 YR, dan FARD, FEA, FEEA, B
3 stk obnden g Baw $F ANA, Fohas g FFAFA; vl

A AGA; HEZH L dIdzzdy 32 <X

= % elEE g2
o)
o

T A s WA GAE &R nke o], 24, dgd, dx, 39, A, Y3 (tincture), X
gol, B T AW AY X, HAS g dojrE 2 Zk FHE xFeh, o) T FHES Y
e F5A, 934 2 HAIAE FrE AL £ ok, 53] yE-xded H4sh] s aekE AA
o el AT di EE S EFF F= 9

z ¥

&g sk gol, B ool e, WSAE 2ABYS FEAPPR) 62 BASALoRN dugne
AZOSIOWNA A% A ARIGH)-B1] BAL FAAA dAZFE, G4 A%, 34 A%, 95 =
3w FE, Had 949 0 954 A8 aRgeR oY BE And 5

, = Ik, olsh A
A me AR FAS G4 AEHel Ak MER J1EeA e oo Wy, AR, Ao Ei 2y
A= A4 9 23ed Bokel & AelA Ao FAHo ov wa DAL TH 4+ Ax AL A
oltt,
<24 9 299>
24

GW501516, GW9662, WY-14643, EZZFEE}<=(troglitazone), 15-TJ=A]-§ 12,14~

Z g ~elF @ (prostaglandin) J2, TGF-B EFY I =84 (TBR-1) A4 2 IL-18 = Calbiochem (La
Jolla, CA) AF=EE F3ksitt. E PPAR deltaol i3t Control scrambled siRNA ¥ siRNAE Ambion
(Austin, TX)AFZHEH FY3}A T}

SuperFect a3k AJ2k& Qiagen (Valencia, CAAFZR-E] F4stoitt. FAHeA] @ p-ZAZEATHA assay
systems< Promega Co. (Madison, WDAIZHE +AdstE . tFE2 E7] 3-PPARa, 3-PPAR delta, &-PPAR
vy, 94 3-E7] 1gG-HRP % 94 d-un}-9-~ [gG-HRP @A+ Santa Cruz Biotechnology (Santa Cruz, CA)Z4-
B TYdstgct. G4EFE nl9 2~ 3-TGF-beta 1 &A= R&D systems (Minneapolis, MN)ZX-E] F+43s}9itt.

<M E 8>

HE s g AFE (VSMO)S TA%E (23, Chang KC, Paek KS, Kim HJ, Lee YS, Yabe-Nishimura
C, Seo HG. Substrate-induced up-regulation of aldose reductase by methylglyoxal, a reactive
oxoaldehyde elevated in diabetes. Mol Pharmacol. 2002;61:1184-1191)° &2 ¥-2]s}3it}.

As>

<&z N

il

%

e

A RNAS 329 W (24, Chomezynski P, Sacchi N. Single-step method of RNA isolation by acid
guanidinium thiocyanate-phenol-chloroform extraction. Anal Biochem. 1987;162:156-159.)2 & A} FrolUH
E| QAo E-vlm-S 22X 53 AHEste] FEslth. 1% o7tz Al A7) gEl o8 &3 A
RNA (5 pg)E 32P-2}¥3k HE TGF-beta 1 =2 MCP-1 cDNA L2HZ FA5}3t}. ¢DNA L2HE 77}
TGF-beta 1 % MCP-19] 1039 - 1297 2 61 - 475 F2ELE =S ZZA|7] Zelo]wE A}g35ke] PCRo] o4 Al
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ol

3kt

<gz"d £X 4>

o] 71x] AlekS A Elek VSMCE d-5-17F PBSE §=AI8tar, o]o] 4] PRO-PREP ©-)d F=Z o (iNtRON
Biotechnology, Seoul, Korea)WolA &sjAlzTtt. AE &aoS SDS-Zgjotaoln|= A A7|H9F5S 335}
3l Hybond-P+ Z&ujdeldl t]Z=2gto]= 9 (Amersham Biosciences UK Ltd, UK)Ao 2 o]%& gt A7) #&
Aersk FA W (Chang KC, et al., 2002)°] &) 54 A= g3},

<Zgav= 9 XA TE>

TEULEE XA S Zolo]w (TGF-beta 1-DR1us, 5'-CCA CCT TCT GAT ATC AGA TCG CGC CCA TCT-3' %
5'-AGA TGG GCG CGA TCT GAT ATC AGA AGG TGG-3'; =& TGF-beta 1-DR1,s, 5'-CCA CCT TCT GGT ACC ATA TGG
CGC CCA TCT-3' % 5'-AGA TGG GCG CCA TAT GGT ACC AGA AGG TGG-3')<} QuikChange 3MAFX|EHA] ZIE
(Stratagene, CA)E A}£35}o] TGFR1 ZZREY] DR1 #ge] &AHS x3s)it).

<EMSA(Electrophoretic Mobility Shift Assay)>

Wild-ElY =& X 3kd DR1 AAA2 H4E (5'-CCACCTTCTGGTACCAGATCGCGCCCATCT-3", 5'-
CCACCTTCTGATATCAGATCGCGCCCATCT-3", 5'-CCACCTTCTGGTACCATATGGCGCCCATCT-3', =&
5'-CCACCTTCTGATATCATATGGCGCCCATCT-3") & X33l 2ol a| LEFO]=2 EMSAE A3k 3% (25) ®Hio
we} =85F9 ). Q17F PPAR delta W/%E Q7 RXRa w2 TNT Quick Coupled
Transcription/Translation System (Promega, Madison, WI)S AF&3&}e] A AAW(in vitro )olA A3t

(Reporter gene 9 Al°])

o17F MCP-1 A1 &A] reporter MBS Dr Alfredo Garzino-Demo (Institute of Human Virology, University
of Maryland Biotechnology Institute, MD)ZY-E A|&FWkth. VSNCE 6-2 %2 ujok ZHo|Eo A|=3}aL
SuperFect A|#] (Qiagen, Valencia, CA)E AF&3te] Z+ oy WEHE JAAES g2 FAHIGA 4 ds
St T (25)HHel 98 4.

(siRNAS ©]-83% f-HA THHFA])

VSMCE @ gst7]ol ¢hAl 100mm Bl A AIW o A 18-24A] 7H5Qt v kg2, 80 nM o= siRNA =2 &)
PPAR delta siRNA (Ambion, Austin, TX)2 HAAZIAHT. FAx HdAGA9] a35 o B3 24
reporter A AA o7 AATGT}.

<3 2wl WHFF (ChIP) HA>

& GmAds 1% LELY S =R Am DNASH A3HA17)a &-PPAR delta &A= HAAZT. TGF-beta 1 LEE
HZFE 37 PPAR delta 2% #g] (DR1) 2 ] "ozl 4o (242} -402/-114 2 -627/-468)S X E3t=
HE AE Age the Zatolnl: oligo#l ME (AAGACTTCACCCCAAAGCTG and AGGTAGGTGATAGTCCTGAAC) 2
oligos#2 ME (GACGAGCTGGTTGGGAGAAGA and GTAGCAATCGAGTGTCCACGA)E A}-&-3fe] ZE A T).

<EALA 4>

SAEH 249E 95t9] Student (~ElAE & Dunnet HIAEE AMEET

<A3>

A, PPAR delta B|Zr=% VSMCU Ol Al TGF-beta 1 mRNA ¥ ©¥ld W¥ S HE=3r).

VSMCE PPAR delta®] 574 2]ZF=<1, GW501516% A &skH TGF-beta 1 HAAMA 2 v WA F715 ek

WolaL, = 2 ARE fEAR] A dIsln (= 1 3Fx).

50 nM GW5015162] EA)3}oll, TGF-beta 1 mRNA % wula o] ZF7te HHle 12hol|l A HEF U ow, 38hellA FH )
ol =it

E4), PPARa =& PPARy 7} o}, PPAR deltad] 4337} VSMCWH oAl TGF-beta 1 mRNA & ©¥ld 1HS &
=3,

PPAR isoforme] TGF-beta 1] f=ell X E=AE &2lst7] Hste], VSMCE PPARa, PPARy % PPAR delta®-
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Ex 7teg Aesta 1 AnE T 20 =A8HY.

VSMC= EE A 0% TGF-beta 1 mRNA B! whijdo] g2 Wawa gllom, o5 HAeM2 o] 5 PPAR delt
ad Ao g F19S o4 = vk, 22y, TGF-beta 1 2&o] PPARa =& PPARy o Al ¥ =}
o]7} gld o™, o] PPAR delta isoform¥Fe] TGF-beta 18 7ZalAl ZAdl= S A8},

A siRNA =2 or PPAR delta® A= GH5015169] 93] FE5HE TGF-beta 1 TIHFES JA T},

GW501516¢ o]af %% TGF-beta 1¢] & %o ths] PPAR delta’} oJw 3t d&s F8st=AS xAME7] 9
3lo], VSMCZ PPAR delta siRNA® a*‘%ﬂ%aaﬁﬂr PPAR delta siRNA2] &A3}oll, PPAR delta®] @' & A3
g W, H[5o] iz siRNAE FAMEe doll = olw e FEFE WA FdtH(E 3a Fx). A7) siRNA
Aol &3 PPAR deltad] & Mxﬂ—t— PPAR delta 2]7t=ol 2]3F TGF-beta 19| F7l8 HdS A AT (=

3b Fx). o]o]A], PPAR delta®] M7} oJAIA|Q GW96629] EHE =AHF A7, PPAR deltaol 93]
T4¥ TGF-beta 19 FdFolA AT F4E #HZY (& 3b #FF). o] ©lo|H = TGF-beta 1 F&HO]
PPAR delta-9]&H o= zdgTE AL 9=

Y, PPAR delta 4E AAL @A TGF-beta 1 AL FEFc}.
3 X2 o HE #2137 9lste], FAA

12

PPAR delta o] VSMCWolA TGF-beta 1 ZERE ZAlo|
3 AAS TGF-beta 1 TZREHIA Falld FAIHZA reporters AFE3ste] =3} th. GN50151690 23|
%% PPAR deltad] &A= TGF-beta 1 T2RE A4S A 7M1, PPAR delta vrla w8 o =
oyw g JFLE v X H] At hERHO R, TE PPAR = ZERE ZA Qo] A F& HF JFS
A% AT %= 4a FF). TGF-beta 19] wae] PPAR delta’} Toldtls AL Felslr] 9935ke], TGF-beta
1 reporter A2 PPAR delta & WE (pSG5-PPAR delta) =-& PPAR deltac] §1& WE (pSG5) 2t Al
HAAGER T, FDADAES 501516 =& 13| Z(DNSO) = ﬂﬂé}@u} TGF-beta 1 TRRE Ao glo]A
o] Z7h= PPAR deltas FAld Pt AdToA HZEJon, TdL GW5015169] EAlste] F7H= ATt
T 4b FE). GW501516¢] EA)3tell, TGF-beta 1 L2 XE ZA 1 AASHA S7HEo] HEHASH,
o] Ul2lAd PPAR delta®ro. @ % TGF-beta 1 TRFE] 4 S Z83] o]ZojyittE AL FAQIA7]E= Ho|t},
PPAR deltadll 9J3l X% TGF-beta 1°] LM 33l Z2HE J9& &Ast7] Y3+, TGF-beta 1
ZRREA fFaElE saHoR o] AU ZRREE AME3EY] reporter A G333 tk. PPAR deltacll
sk g2 kst -323 B -175AFo)] YA H A de] AEA FEIElem, o= PPAR deltao] WHg3h=
917} TGF-beta 1 frdabde] -0.32 B -0.17 kb Abelell 9Agthe 21 ofugrh(® 4c F3).

O mlo

tlo r£

o2 M o
o o

—r—‘

SR

THAA, PPAR delta® TGF-beta 1 A Z=ZRENS PPREY] A3t}

PPAR delta”} TGF-beta 1 X Z X E{U]e] PPREo A4 2 -0.32 WA -0.17 k
1

ol
ol
rlr
N
2
-z
Ll
> ek
rO
ol
:i
jd
ol
JL

bAlel deu] dleEjwo] =5 AlE-3}e] PPRE %Hﬂ IS ZAFA T 7] Y 4 <A A A9 4
PPREC] &A= AFE38HE PPREsSF 1=9] 48 S Ztete A A8 (= ba #3). 471 54 PPRE #h
2]+ TGF-beta 1 TEREQ] 224 to -212 YA 1 A DR1 M E& X3t JERE i‘fﬁék‘ziﬂr. 371

PPRE7} PPAR deltad] 93t MALSEA L /s =xE elsl7] 935+e], 1.36kb TGF-beta 1 TZRE R 3)2kx]
3t 2dAWolE =Ystgtt. Wild B9 TGF-beta 1-DR1 =} EA&}tel, GW5015169] <& wi7]¥ PPAR delta &
AL FAd kA AL 49 72 F T, o] &3 PPAR delta siRNA =& PPAR delta2] JA|A|¢l GV9I662<]
EZA 8kl FAE ATk, polst, TGF-beta 1-DR1 H-91¢] 5 ¢ && 37 RE|Z X3S PPAR delta 2] 7=
o3t =2 RE o AL JAlste AHS Pt (= 5b FF). o]ES At TGF-beta 1 EEZEE]7} PPAR
deltadl] 93] ZAFH o] GF-B1-DR1 ¥ 2 mi/NE }e] updts AL Hulls) =3l Ao},

PPAR delta”} TGF-beta 1-DR1 ¥-9l¢} &% AFsI=A A5 Flsty] flste], AldAN(in vitro) TR
PPAR delta @ RXRa THAE A-&3t] H7]9% o5 WY A7 (EMSA) & st 2 AH/E & 6o =
Alatgdnt (2 6 #x). daE vkel o], RXRa 22 PPAR delta @502 wild-BY & =33
TGF-beta 1-DR1 A}&loll DA A3} LYTHE 6a F=Z). L&}, PPAR delta 2 RXRa 9 EAtA =
(lane 4) TGF-beta 1-DR1 A&l At AL A= 4 Yo, 7] 239 E3A= F-PPAR delta 3
A (lane 5) =AA] supershifte A, ojusk T ZA-DNA E3HA = A2 3kE TGF-beta 1-DRImt5, TGF-beta
1-DRImt3=2 TGF-beta 1-DRImt53 Z2H EASIol| A= TA=H A Fket. 28X ¢ Wild-EFY TGF-beta
1-DR1 (DR1wt), TGF-beta 1-DR1mt5(DR1mt5), TGF-beta 1-DRImt3(DR1mt3) =& TGF-beta 1-DRImt53(DRImt53)
59 Y AFEHALE=E (10-, 50- E 100-9) #=F) H7FslH, TGF-beta 1-DR1wt &2]itef]l tdk PPAR delta

_11_
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2 dbA AL 8kl TGF-beta 1-DR1 &8 3l
= u XA (= 6b FE). °]E H°]EE DRI
1 FA2] -224 YH] -212 XX Aol 9

gro] TGF-beta 1-DRIwt Af2j} ZepAl FAsh= As o
S QE]= PPAR delta ¥ DR1 Alo] Aol ojwdlk 3k
PPRE #}&]oll ZA3tst PPAR delta-RXR a heterodimer Z o] TGF-beta
shal s YERIAT.

oAX A, GW501516 A 2= TGF-beta 1 TEZRE FJ O =Z PPAR deltaE TojE<it}.

1 (Vin )

PPAR delta’} TGF-beta 1 Z2RE S A3 Faageh=x 2ei 71 Ago] T6F-beta 19 A=} g
EAE ey Ak, Azud WARA(ChIP) HAAS Fdsta 1 AHE = 79 =AY

VSMCE GW5015169] &4 &-& H]EAstol4] 0, 4, 8, 18, 38 hs<t AE|ata, A=ntel H35S 3-PPAR delta
GAS AFgate] AAAGA LY. WA G AN £3F AxA DNAS 34 TGF-beta 1 PPRE A+ E X 3Hsle=
T2RE Jg 4=, EE}OM ANE S8 i#lS AHEste] PR T3 AT (= 7H B4 g% i),
GW501516 2 A 2]® A EA, PPAR delta’} PCR-FZF J o] EAES FHelalgdar, GI501516 R A8 A Lol A
= PPAR delta®] A7} AZH A @stvh. tl%o], PPAR delta’} A3jtels F-ol9f ko] gl Foe] Zetol
W (&2 a42) 5 AHESte] Sde ARutE AxEollA FAS PR SHA A= PPAR delta®] EA17F AEHA
FSkTh. 01—‘;— A= EMSAC 93] dojzl Wi a) AT = Aog, o]—‘e PPAR delta”} TGF-beta 1 ZZXEL)
ol A E7EelE PPREC] Attt AL YERAT.

AFA, PPAR delta®] 43} TGF-beta 15 WiZZE dto] Alo]EFIRIS 93 =¥ MCP-19 @S
A H .

IL-1B8S VSMColl A MCP-1¢] 3 & Sxsle Aoz delx 9ri(28. Feinberg MV, Watanabe M, Lebedeva MA,
Depina AS, Hanai J, Mammoto T, Frederick JP, Wang XF, Sukhatme VP, Jain MK. transforming growth
facter-betal inhibition of vascular smooth muscle cell activation is mediated via Smad3. J Biol Chem.
2004;279:16388-16393., 29. Miyoshi T, Tian J, Matsumoto AH, Shi W. Differential response of vascular
smooth myscle cells to oxidized LDL in mouse strains with different atherosclerosis susceptibility.
Atherosclerosis. 2006;189:99-105.). @ zt=ol ]3] &4d3}H PPAR delta’} VSMCollA MCP-1 mRNAS] %4 2
Aol FEFE MR =R AF-E AT AFEA] S Aol A, MCP-1 mRNAS wH& =

WEEQ o, IL-189 98k 52 Bdo] dAsA Z7stgtt (& 8 X)), GI5015169] AA T = o5 &
=5 @A A ZAIRE PPAR delta siRNA= 7o) €-dshAl GR5015169] Al a3t FH3A R 8

Fx).

ﬂ

A A Z el A, PPAR delta HAF A1 BCL-62F9] A2t 2 &3-S w72 sto] A5 FElE Ao
RNoZ Hauwa Qth(Lee CH, Chawla A, Urbiztondo N, Liao D, Boisvert WA, Evans RM, Curtiss LK.
Transcriptional repression of atherogenic inflammation: modulation by PPARdelta. Science.
2003;302:453-457.) . whebA], VSMColl A, PPAR deltacll °]8ll =% TGF-beta 1°] BCL-63} frAFsHAl A5
&S AT de Aolghs S ARG, AAR, F-TG-beta 1 FA 52 TRR-1 AAA 9] H7h=
MCP-1 mRNA el glojxe] PPAR delta®] &35 AASHA AAAZTHE 8b, 3bF E =),

IL-1B°l <g MCP-19] f== AL dAllA T2 dojip= Aoz AU rh(28. Feinberg MW, Watanabe M,
Lebedeva MA, Depina AS, Hanai J, Mammoto T, Frederick JP, Wang XF, Sukhatme VP, Jain MK. transforming
growth facter—betal inhibition of vascular smooth muscle cell activation is mediated via Smad3. J Biol
Chem. 2004;279:16388-16393., 29. Miyoshi T, Tian J, Matsumoto AH, Shi W. Differential response of
vascular smooth muscle cells to oxidized LDL in mouse strains with different atherosclerosis

susceptibility. Atherosclerosis. 2006;189:99-105.). o] T Wz UXF= A¥EA, NCP-1 LEE
HE AR dAFR] FAAE 1478 A= AT (5015162 A Al IL—IB of 93] F=¥ MCP-1ZZRH
gAdo] dAEA FraE = Hﬁﬁ PPAR delta siRNA, &TGF-beta 1 &A &2 TRR-1 JA|A 2] EAslol M=

MCP-1Z =R &9 dAg a7t GAES 0T & AT (& 8a, b FF). o2 WL VAMCHI el A,
PPAR delta”} TGF-beta 12 & 7R3t AL @lfolA] MCP-1 ZHE -3 AL AAsHE Aol

<A3>

o 584 PPAR delta®] B3 5@ FA4e HAS 245w o5 vE YA Jusls =
B weS o)FojYE= AoE HuEa ¢Juh(30. Tanaka T, Yamamoto J, Iwasaki S, Asaba H, Hamura H,
Ikeda Y, Watanabe M, Magoori K, Ioka RX, Tachibana K, Watanabe Y, Uchiyama Y, Sumi K, Iguchi H, Ito S,
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Doi T, Hamakubo T, Naito M, Auwerx J, Yanagisawa M, Kodama T, Sakai J. Activation of PPAR receptor
delta induces fatty acid beta—oxidation in skeletal muscle and attenuations metabolic syndrome. Proc
Natl Acad Sci U S A. 2003;100:15924-15929.,33. Tan NS, Michalik L, Desvergne B, Wahli W. Genetic— or
transforming growth facter-beta 1-induced changes in epidermal PPAR beta/delta expression dictate
wound repair kinetics. J Biol Chem. 2005;280:18163-18170.).

W2 QUAE0] PPAR delta®] A&/ gl woldvhil sto]%=, PPAR delta’} fAlshs AAAQ 24 FHa=
7o) &8 A vk, v, B ddgA s 54 s 650151600 €]k PPAR delta@/do] VSMCU ol A
TGF-beta 1 mRNA % wruide] wtd S F ittt AL A53Hd. F2AS 2923, TGF-beta 1 THLS A
AL @l A PPAR deltaol <& A= ATt TGF-beta 1 ZZRE Ao $XE DRI ¢ sz 3o
PPAR deltadll &3 f %% TGF-beta 19 AA} G52 Fas}siglon, 01—t— o]& 917} A= PPRE EFYS]
YERARITE. Yo7}, PPAR delta®] A2 VSMCWolA IL-1B89l 98] F=d MCP-12] B3 #AaAH L o]
52 TGF-beta 1& W/ZE 3to] dojrtar At

PPARa =& y 7} oFue} PPAR delta®] 43317} VSMCU ol Al TGF-beta 1 mRNA % oz o] W3S 7}&lA
T390, oS WA GEE TGF-beta 1 S22 A ule] X% PPRES] PPAR delta-RXR a7} 2
AR oA 2%

bl
B oubgo A Eelw PPREE AlEAlG] 93] E2l® Uwkel DR1 RE|XE X 33lt}h. PPAR isoform3s PPAR
delta®to] VSMCW EA #7t=2 Ab&3}o] TGF-beta 1 2AS AR, waby, Zhzte] 3 =849 A4S
3 st

54 £4 84 oz E4A0d & vk o] sbsau,

AZF TGF-beta 1 FHA= b AL 1Al 2] E ztom] APH o2 TATA 52 CAAT boxes EFHA| &
tH(Kim SJ, Glick A, Sporn MB, Roberts AB. Characterization of the promoter region of the human
transforming growth facter-beta 1 gene. J Biol Chem. 1989;264:402-408.). thAl <17+ TGF-beta 1 &&=}
ZIREEE 11708 delgE C0GCCC REEAE zh= GO7F F7-3F 495 £33 H(Kim ST, Glick A, Sporn MB,
Roberts AB. Characterization of the promoter region of the human transforming growth facter-beta 1
gene. J Biol Chem. 1989;264:402-408). th<=¢] A543, TGF-beta 1 F3ke] 5 ° FGufoll 9118 AP-1 =+
Y7h FF AAF dA-a, JEF (ID-18 3 IL-133% 22 Wild Ate]=7ilell olsf fAld Edel T
Ashs Fastris Ao Le A lth(36. Warshamana GS, Corti M, Brody AR. TNF-alpha, PDGF, and
TGF-beta(1) expression by primary mouse bronchiolar-alveolar epithelial and mesenchymal cells:
TNF-alpha induces TGF-beta(1). Exp Mol Pathol. 2001;71:13-33., 38. Lee CG, Homer RJ, Zhu Z, Lanone S,
Wang X, Koteliansky V, Shipley JM, Gotwals P, Noble P, Chen Q, Senior RM, Elias JA. interlucin-13
induces tissue fibrosis by selectively stimulating and activating transforming growth facter beta (1).
J Exp Med. 2001;194:809-821.). tj=°], AP-1 A2l vi7/l=2 3 TGF-beta 1 A2 A7bi=7F BalE o
™ (39. Kim SJ, Angel P, Lafyatis R, Hattori K, Kim KY, Sporn MB, Karin M, Roberts AB. Autoinduction of
transforming growth facter beta 1 is mediated by the AP-1 complex. Mol Cell Bio]

1990510:1492-1497.), 7471 AP-1 &AF&]= TGF-beta 1 frd=ke] HAF qhAlol QoA 7HE Fag J3S 3t
3 Y= ARl Ao ® Y55 Qth(40. Dhandapani KM, Khan MM, Wade FM, Wakade C, Mahesh VB, Brann DV.
Induction of transforming growth facter-betal by basic fibroblast growth factor in rat C6 glioma cells

L 52

and astrocytes is mediated by MEK/ERK signaling and AP-1 activation. J Neurosci Res.
2007;85:1033-1045.) .

B gl A= TGF-beta 1 FrAAe] Z2RE AU cis-IAZA] DR1S €15}l 0w PPAR deltacl €3]
=¥ TGF-beta 19] AT7F7F DR1% #E o] = 23 HL PPAR deltadl] <]s)
=¥ TGF-beta 1 LEHIT7F7F VANCHI o] A5x4l wo] ;} 7}%*301 91 —t—ﬂ Tk, GI50151691 2]k PPAR

delta?] &A3l+= IL-1B9 98] F=% MCP-19] 4t ©=o], PPAR delta siRNAS] 3

7hHe o] 22 MCP-19] d A A A FE3 ﬂﬁq.“ﬂ ﬂﬁ@ﬁaalaﬁﬂmTﬁklﬁﬂﬂ%

PPAR delta®] 285 JAlsta l=dl, °o]= MCP-1 2lolA19] PPAR delta®] &= TGF-beta 1-9]F=4 <

S vel= Aolh. mﬁme%EQSmﬁwﬂﬂ%@ 2 g Axe] &3, Alo] BTl ot

MMP(matrix metalloproteinase)-12, =4 24k AHstE a4 (INOS) 2 MCP-19] HHRF=E JA = A

o2 BiuE3al Yuk(10. Feinberg MV, Shimizu K, Lebedeva M, Haspel R, Takayama K, Chen Z, Frederick JP,
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<170>

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

<220>
<223>

<400>

KopatentIn 1.71

1

30

DNA

Artificial Sequence

DRImt5' consensus primer 1

1

ccaccttctg atatcagatc gcgcccatct

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

<220>
<223>

<400>

2

30

DNA

Artificial Sequence

DRImt5' consensus primer 2

2

agatgggcge gatctgatat cagaaggtgg

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

<220>
<223>

<400>

3

30

DNA

Artificial Sequence

DRImt3' consensus primer 1

3

ccaccttctg gtaccatatg gecgcccatct

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

4

30

DNA

Artificial Sequence
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<220>
<223>

<400>

DRImt3' consensus primer 2

4

agatgggcge catatggtac cagaaggtgg

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

<220>
<223>

<400>

5

21

DNA

Artificial Sequence

one primer of oligo#l set

5

aaagacttca ccccaaagct g

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

<220>
<223>

<400>

6

21

DNA

Artificial Sequence

other primer of oligo#l set

6

aggtaggtga tagtcctgaa ¢

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

<220>
<223>

<400>

7

21

DNA

Artificial Sequence

one primer of oligo# 2 set

7

gacgagctgg ttgggagaag a
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<210> 8
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> other primer of oligo#2 set

<400> 8
gtagcaatcg agtgtccacg a 21
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