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BEEE—H
Ad, adenoviral vector
Ad-Luc, adenoviral vector expressin firefy luciferase
Ad-LacZ, adenoviral vector expressing Escherichia coli B-galactosidase
Ad-PPARY, adenoviral vector expressing murine PPARy
BRL, BR1L-49653 (rosiglitazone)
CMYV, cytomegalovirus
COX-2, cyclooxygenase-2
DAL, disease activity index
DMEM, Dulbecco’s modified Eagle’s medium
DSS, dextran sodium sulfate
EGFP, enhanced green fluorescent protein
FBS, fetal bovine serum
GAPDH, glyceraldehyde-3-phosphate dehydrogenase
GPDH, glycerol 3-phosphate dehydrogenase
H&E, hematoxylin and eosin
HRP, horseradish peroxidase
IBD, inflammatory bowel disease
ICAM-1, intercellular adhesion molecule-1
IEC, intestinal epithelial cells
LPL, lamina propria lymphocytes
LV, lentiviral vector
LV-shRNA, lentiviral vector expressing short hairpin RNA
MOI, multiplicity of infection
PBS, phosphate buffered saline
PEC, peritoneal exudate cells
pfu, plaque-forming units
PPAR, peroxisome proliferator-activated receptor
PPRE, peroxisome proliferator response element
RT-PCR, reverse-transcription polymerase chain reaction
RNAi, RNA interference
RXR, retinoid X receptor
SDS-PAGE, sodium dodecyl sulfate-polyacrylamide gel electrophoresis
shRNA, short hairpin RNA
SP, mononuclear cells from the spleen

TNFa, tumor necrosis factor o
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Peroxisome Proliferator-Activated Receptor (PPAR)IZ, ~LA4 % Y — AFEE/EH
ERFOILEIC L > THEHEILINDEF X7 L LT U AFED cDNA 74 75 U —
moru—=2rENE) A RRAEODENZER TH- 72, TOBOERR
cDNA 7 im0 —= 72 L o TH 4 OBTER L U@ b EED PPAR 7 Z A T H5H
E S, WHELEBIZEB W TiZa, §(E M TIEINUCL & bFEIN D), BLUYyD 3 FED
YT EA TOFEPALNE 2> TS, oBITEICHRES.LH. HIEIZTRWREEDR
AL, SAITHEBEREED R ONTEERICEAL TS, —F, YAIZITE Higyl
R RRID2FEEDOT A V7 +—LOFERMLNTEY 2, y1 BUIAEIHHEECRE R
iges. BB, /M. KB THROWEIRSHER I, v2 BUIRE MG CRER RIS
HDHNTND >, Fh, b MEEBSKBTIIEIFBEOT A Y 7+—4, 138D
mRNA NFEET D0, TOFRED Iy BLEFRILTTH D Z ERMEN TV S (Figl), =

NWHPPAR T, VF /A vBLETSZ— BRBESAVEVLVEFZ— EZIDLE

S {d75as)

DONA Binding
Domain

N.-Terminus

Adipocyte differentiation
Improvement of insulin sensitivity
Lipid Metabolism

Cancer

e Inflammation/immune function

Fig. 1 Peroxisome Proliferator-Activated Receptor y (PPARY).



FE—REDMOBRLVE S X —LERRIZ, -V AVTF /A VBREI T FETHLVT
JA4 KX bEFEZ—RXR)E~T A ~v—%BR L, EEETFOREN DNA R
#ELSI(PPRE)C#E A LEB 2 #EIT 5 (Fig.1), PPRE 2F L, ERIEEVHET SN D
BEFOELBIEERBICEET IS T THoIl L2 bbb, M, PPAR DERER
B EN IR DS LCER MR TH D L BEZ DT =, L L, B ETIC
DI PPAR @V v K, BHBELGFIRZNENEFRTHY ., £HE - JREREEE bi&D
TERERBDTHD T LB > TE,ER . PPAR DEERRNICBIF 5 0HZ A TH,
FKMOMSITEITH D b OO, FHROMBUSMBIROETE AR, PRk &R
fﬁﬂ%&b:#ﬁ? LTWBZEBHELNERSTND S, Lih> T, PPAR A3 5 AHKRE
DI b, INEFTITHPAENEZHESFEIIL —HTHICBERNEEZLLND,

T, BIED AR TIREEORCK LCEEN R R 728 & OAFRRRICER U FER
REBEREMO—EE 728> T 5D, BERENZ &1, ZOEMEEET 2P0 L 91
RIEMBREBERER LML 225V | 2L ORICRA L DORREREH 5 O T
B EFREN TS OOFEMITIART CThole, EFRAX OMRIN—T 2T LD
WL OMNDRFR T N —F 0, 2 BIERFIREET 7YV VU VA U HFEERTZIDYD F —
7y MyFTh D PPARYBRIE R £ 5 RBIZBIT DIRES —7 v ML At R
LTBk. ZRbORBOEBOEEERET L LTORRLT, SEEERRABL
PPARyE DBIL Y B EE ENTWVS %, HAITINETIL, v UAKBRET NVITH
LTPPARyY #v FEFBHHICEE TS Z L CHEORELIMHFIRETHD Z & HE
DEMEERKEZICS LT PPARYY Y FAFHIRETTI L E2RELTEETY,
—%. FUEBHETAZRAWEBREHICRBW T, RERSHEZ 72k o&ks (FrK
) TIZ PPARyU HY FOFHETZE LSETB LTI, HDVIZLOHRPIZE A
PRERTE o0 E7-, PPARyY H v FORMEEMERIILESZ—%2 N &Y
Ky REEOERTHD LWV HE LIFE L L FFATHS 1,

Z 2 CABFRDBTREE TiL, PPARyD RIEMERRER BT 2 A2 2 B EREE
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T5 L3k, REBERZOBEMEMRIZRIT S PPARYOE(LEMBIT LTz, ZORER. RIE
DEITIZ & bRV EHBRICBIT 2 PPARYyOREBE LU BRETTEZ L ZHLMCL
72 EBIZIE KT LTW3B PPARYL L% PPARYFEIRT T ) U A NVANRT Z—%& Hn
TEFHICETZEICLY ., WEROEEZEET D Z LIRI Lz, %¥ETiZ, PPARy
DAEBRE % L VMRS T 2 00BN A T2 L2 AL L
7o B RS REARTIE & L CHEE & TV 5 RNA interference (RNAi) % FiV 7z PPARy /
v 7 E U ABREIER LTz,

D ORFFREREIL. RIZREHRIGEIEDEE LR WRIERBREITT D
BB EEIR A 1R T 5 LT 518D PPARYITSE 21X LD & T EY & —57 v b &
U CHITR SN D TGS v /)7 B OBERMBITION A S v, FIREMIGRIEDOREICD
RNDHAAREBAEREZRE LSS LD EEX Z ICFMHRIE LTE L HTRE
Th D,



A
1. PPARYRET T/ UANARY Z—IZ X BREEBRBOBREBTIRE

BEERBAL7 o — Rk, BREBHRLERVIRTEIRERELEBRETDH
v, BEEFEEICK D%n@r ICHEShTWS, MRBOBRICIT., SEFHER
I OGE, BENER, REEOEN., HD2VITBAMEOREERENZEZLNT
WABR, RERRIZBESINTOHRY, ZNETIZEZ OFYEENEBINTEY,
JE A B BB R VIS B REE AL & D IREREH R TIL, EH Iy AT
FEV DU BIBEERAT A FEIC X DBBEANENRRENTND 2 LA LBRDL,
I H DI L AIEEITIFORRICBALR B U | RIEREHLRIGEIER RV O BT
TH5 5, |

VR, 4RV VIEREMERFIEEECOA sV E Yy a7y 2y
V. EF TN RS R EDFTVY DTV FHEEN, PPARyE N L CHEBERER
LI U= EERII LD LT AREEBERICHENRD D &V D WA SR SO,
1999 4T VAR =T KEED Gary Wu D 7 /V—T73 PPARYD U T FED3M5
BORECH L TEDTHAILEYTRAETATRHEDTHELL S, Zok, Fx
D FN—TH PPARyDIRIEIER % PPARy. v 7 7 7 b= U AB LU A RBRE
FAEFNTIERL 0 ROT Auwerx H DT A—TbRIOBERET AL TY H Y RO
FISERRZ®RE L2 TOEABFIT. U T REFEE L7 PPARy2 £ & L T NF«B
BREOEMHLEIHT D LEEZLN TS *% ZRITLD TNF-aZ2 & OREMEY A b
F14 > ICAM-1 R° COX-2 R EDRIERA T 4 =—Z — DRI S, R L LTHL
REERZRTEHHEIN TS, ZOXIIZ, PPARYD /) v 77U b= TAzHWE

NI B0 D B IR T 5 S ED PPARYIZBRI 2 RIEMIGEFE Z 20Tz DNK



PEDOFIRIERRK L LTEV TV D ATEEMEATRIE SNz (Fig2A), L LAEnG, Fx
DI N—T I L BEPET N ERVEFITICL > T, REFERDY T FiE
(JemEIEs) IPEDERICH I LBBRESL TS >, Zh b RMMITER Y
EZNEHELLTIERVA, LETZ—DEPKEFITED LTS Z 3o TS
PPARy~7 B RIE~< U A CRAERGORENBREINZZ EnDHERL T &b
AREMEAN T WE R IZ A M PPARY LUV OB TiEZ2WW & B % 7= (Fig. 2B), £ T
AETIL, PPARyZ ¥ —7 v b & LI RIERBRBIGRERRICRKIT 2MERZHA L

292 LT, B LWVIERER 2T T UTORMZITo 7,

A Normal intestine B Diseased intestine

Bacteria of other stimulants Bacteria of other stimulants

Stimulationl 1Stimulation Stimulation Stimulation

o i Stimulation? . . imulation?
Epithelial cells > O Epithelial cells ,

e Decrease in
Inhibition endogenous PPARy
| Activation  Activation O i Activation

Inhibition

Activation

| Inflammatory response

Inflammatory response

Fig. 2 Schematic illustrations of the role of PPARy in normal (A) and abnormal (B) intestines.

EBRMEHS L OERFIE

[FRZE]
PPARYEFEMY o K, v/ U # Y 2 /(BRL-49653)iZ SmithKline Glaxo Inc. &
DL U CIEVWE, BICEEHT 2 b OLSNI, D FEMFREA 7 L— K, AR

T —REFIZFTELLRERZFH L, £/, FBSIEZE& T, 56C. 30 75ED3IE



BB E T oo b DEEH LT

[7F 7 74 NVARY 7 —DREE]

HEK293 fifa, <+ ML 7T X3 K pHMCMV6H B L ORI ¥ —FF X I R
pAdHMI15-RGD" 37Kk M Z S (B EEGSEMEEFEITE L FARESRES LY
5. U CIEV =, HEK293 #ifdiX. 10% FBS B L UHAWE % & ¢e DMEM (Sigma) TH
EL7,

CMV promoter DI T T~ 7 2 PPARyl 2RBT DT T ) VA NVANRT Z—
DOYERLE . Mizuguchi S 23S Lz inviro T A 7 —3 a VIRITHEL TiT o7z 7%, Xbal
& Notl site %&%¢ Primer (sense: 5°-GCT CTA GAG CAA ATT ACC ATG GTT GAC ACA
GAG ATG CC-3’, antisense: 5°-TTT CCT TTT GCG GCC GCC TAA TAC AAG TCC TTG
TAG ATC-3)& FiVy, BR&E#IkHE cDNA 5477V —%7 7L — MIPCR Z1T )
= LT, <7 X PPARy1-cDNA % &ip 14-kb OT7 T 7 A MR LT, HIELZZY
5 2 A v k% Xbal/Notl TLLHEE, pHMCMV6" @ Xbal-Notl site (ZfEA L,
pHMCMV6-PPARy1 Z4E&L L7z, Fiber ® HI A— 7% 22— R 5 &I FEFIERSIC RGD
EF—T7IZHIETHAY AX 7 VAF REBALLLS BT 7T ) vA VA7 7 A (EVE3
BETF % K48) 28T pAdHM15-RGD" & pHMCMV6-PPARy1 % | % #1% 41 I-Ceul /PI-Scel
THLER L 72441Z in vitro T A 7'—3 3 > %17\, pAdHMI15-RGD-CMVPPARy1 Z{ES L
7o {E81 17 pAdHMI15-RGD-CMVPPARY1 % Pacl TALH L 72%% HEK293 #figiC k7~
RT7xyardBI LT, PPARYl BBy NeET MBI T T ) DA NANRY
2 —(Ad-PPARY)Z1E8L L7z, Ad-PPARyIZ. HIKIZHEWIE(E Y U ADEEARRE LE
Tris/HCI (pH 7.5) buffer T&EHT LFEEL - IBME 21TV, AT 5 F£ T-80°C THRAEFELZ, 2
B. BV Tris/HCL (pH 7.5) buffer 1213, RGD 7 7 A A—%l Ad DEEE 2 D
HEYT, BSA(Q%)ZEHRMUIZbDEER Lz, Mz Ad ORRESMRIEIX. Kanegae

SARHE L RIEEICEIL L T{T-o 72 Y, % 7=, Escherichia coli B-galactosidase & % \ M3

-7-



firefly luciferase BE A ¥ v FE2HFTARKOMEEZ Ad Z/ERL, 2 be—nE& LT
R Lz, 728, AREHCHER Lz 2 Ad (AdIL, RIS RWERY RGD 7 7

A N—HAd ZEKRT D,

[TNF-038 X TR LPS CTHIE L7z MBS BT F J VA NVARY Z—DRRGHE]
EL4 72 &5 TNZ RAW264 fREILENE N O — R0 7 L K IEREFSE
& 0 k5 U CIEV 7=, EL4 HIfEI 10% FBS B X CHTAEHE % I % 72 RPMI1640 55!
12T, RAW264 FAEIZ 10% FBS 3 L UHIAWE % i % 7= DMEM (Sigma) CHEE L7z,
FRENOHIFEZ 2 ng/ml @ TNFa (Gibco), 1 pg/ml @ LPS (Sigma) & 2 W MIZ 5 D
HADLRIZE Y 24 BRI L%, RGD 7 7 A4 /"= 2 —F  bNITF ) 7 A LA
7B —HBVERERTT T ) A VAT Z— Y X E 7240 MOT), £ D 24 B#fE&

AR & B L, luciferase assay (Promega)% 1T > 72,

[DSS FHHEBAET L~ 7 2D L BRHROKE]

HAZ L7 &5 WEAASLC X Y BEA L7z specific pathogen-free (SPF)Z L' — K
? C5TBL/6) i~ T AZfERA L, 8@ (IFE : 20-25 g)DEFFT, 2.5 % (wi/vol)?® DSS
(MW=40,000, ICN Biomedicals)% & o8Bk 2 BEHERSEDL I LICIVBAEFRL
oo TOBRET IV~ AL, DSS 5G4 BUNIC IBDRIERETRL, B&LZ
7 BRICE L DEEPIFELE TS '8, G EBR Protocol 1 Tid. DSS DR E-ZBtR LT
H#% Day0 & L. Day8 £ TDSS &5 xftit 7=,

ZOBEEFNAY YA EMER LT PPARyEGFEADIBENRZRETT 57
DIZ, UTOL D74 oOERBELRE LIEZIT o7,
1) DSS-control : DSS IZ X W BREZFRE L. IWREZITDRVE
2) Ad-LacZ + vehicle : 7> b —/LdD Ad & LT Ad-LacZ Z# 5 L., PPARYAFERI Y T

v RE®RET DR



3) Ad- PPARy + vehicle : Ad- PPARy DA% 59 2%

4) Ad- PPARy + ligand : Ad- PPARy%#: 5. L, PPARYFREM Y 7 FER 5T LR

Ad- PPARyE Ad-LacZ iX. ZNEND T A /L AR Z—% PBS (8B L., Day 4 & Day 6
IZ—EIS 720 2.5X10° pfu D7 Z—(2.5X 10° pfu in 300 pl of PBS)& fEREANIC# 5 LT,
PPARYREM U H K, uo /U Z Y U 3EEKICERE L3 mg/ml), Day 4 7>5 Day 7
FC.F 4 AR—F TN T 4 —F 4 > F =— KV(FUCHIGAMI) % AV & 1% 5-(3 or 30
mg - kg - d) L7z, 1BIEFEER Protocol 27CiX, 8 B DSS #& & L7=#ic, BEDOEHFIZ

FERTACEKICEE L, Day 14 £ CRIBZBIE LT,

(ke olER ]

< 7 AfEFE% 4 ml © PBS C 2 [EFE#E L PR I ET S M8 2 B U PEC
& LT L7, LPL 8 X WVIEC i, IBEMEBOBERS L N—a— VBRI K Y [ENY
L7z 920, R ViR B BRE L2/ MBEZ B Y B & | 0.5 mM EDTA/2% FBS & H RPMI1640
HEHITC 37°C, 15 SRR L7, RPMII6A0 BEHISCHL < HErb L. S
DA ENL Uz, D, 2% FBS &4 RPMI1640 5519 C 37°C, 15 43, 1mM EDTA
AV PBS #C=R. 20 . JIL?EIYKJ:‘?%EPOD%HH@%EW LB ORELTRMCEAL
7=o BbNI-EEA 37C, BREMHFT T2 I 7 —€ TypelV (Sigma)llE 452 LT
R RSB ST, T DO E Percoll (Amersham Pharmacia Biotech) D /N B A5 B
REE (25 %. 40 %. 75 %) (ZEE L. = OEE2000 rpm. 20°C. 20 DZEITV . 40 %
& 75 %DRIZHEET D% LPL, 25 %& 40 %ORICFET 2Mila%z IEC & LT
L. (72, BlBEROVBLEBIC T vy Ay a2V THllaz o EE, ACK
Buffer (0.15 M NH,CL, 0.01 M KHCO;, 0.01 mM Na,EDTA, pH 7.2-7.4; For 1L: 8.29 g NH,C,
1.0 g KHCO3, 37.2 mg Na,EDTA, adjust pH to 7.2-7.4 with NaOH or HCI, to a volume of 1L of
H,O)% JEfig | %720 08ml Nk ET2 o4 ¥ 2~— b LURIMERZ FRE LM
BEAZSP L LTHERLT,



AR T DA R ]

Ad ZIBRET V< REERS L2GE OFMEBICBIT 28 ARG TFER
Ad-Luc % BV CERAf L 72, DSS # 54 4 B B IZ Ad-Luc % 2.5 X 10® pfu (2.5 X 10° pfu in 300
ul of PBSREIERE 5- L. %D 48 BRIt I M2 © N gD D & Bl L |
luciferase assay (Promega) % {7272, 2B, BRET /N~ TR TO Ad DREGFEICET
6%@**&*’}0)#% Ad AW BB G~ OBEFEANT BEREPR IR LS
BREOCHDIERNE LN, BREBREIL, BEFH TV THEFIC L > TERE
DEEENPKEL BRH720 BRI L OBEFEARDTL DI RRE SARFIIA

WY Thole, £, BELABICBE CEBEAIZEATLIFELZEZLNILE, £
BUCHRET LR, BMLWRIER D K ERD /S F LWEEEATD B DSS
FRBRET N URCHEAT D Z LR AETH T,

[ Western Blot Analysis]
RRZEZT THA L 727 —/L 2 )L(Tokken) % AV CRER: U 72 /R 7 i,
protease inhibitors % ¥#&/N L 7z lysis buffer (400 mM Tris-HCI, IM NaCl, 10 % Triton, 100 mM
Na,EDTA, adjust pH to 7.4)F CHE(L L, BLEBIEIC LY RS ZBRELTZ, 4-40 g
DB T BRET LY v 7 V% SDS-PAGE (2T 4B, polyvinylidene Fluoride
(PVDF) A > 7' L > (MILLIPORE)IZE5 5 L7z, PPARy. GAPDH ORHIZIX, £h<Th
anti-PPARy mouse monoclonal antibody (sc-7273; Santa Cruz Biotechnology, a dilution factor
of 1:200), anti-GAPDH rabbit polyclonal antibody (2275-PC-1; Trevigen, a dilution factor of
1:3000)33 & U HRP-linked horse anti-mouse IgG (#7076; Cell Signaling, a dilution factor of
1:16000), HRP-linked goat anti-rabbit IgG (#7074; Cell Signaling, a dilution factor of 1:16000)
Z B\ 7=, HRP DR HIZIE ECL-plus kit (Amersham)33 & U Hyperfilm ECL (Amersham) %
Rz, 728, PPARyZHRET ABCER Uiyl BB LU B omT A V7 4 —

LEBHZT D, ZLOBE2EONY RBRBEINTVWDEN, EHFONRY Fidy2 B,

-10-



THONA R BT A4 Y 73 —bThBEEZLND Y,

(B DR

DSS ¥ 51% . RERD . WIREETR., BED S OHMIZESWTHEROFE
%1Fo7-, DALIZ. FREOHEBIZOW T _EERMICEENLL., KRETOLHELEN
U e, (B LI, 2 ERRBIK(1mg/ml in H,0)% &0, £ %[EIX L, Hemoccult SENSA®

(Beckman Coulter)iZ CFH L 72 2,23

Table. 1  Scoring of disease activity index.

Score Weight Loss Stool Consistency ~ Occult/Gross Rectal Bleeding
0 None Normal Normal
1 1-5%
2 5-10% Loose stools Hemoccult+
3 10-20%
4 >20% Diarrhea Gross bleeding

[Histologic Analysis and Immunohistochemical Staining]
BV 72 LISk e BB ESE T 7 o aEE%, MR Gum) % (ERL
L. H&E Rta %47 o7z, £7. anti-ICAM-1. anti-COX-2 polyclonal antibody (Santa Cruz
Biotechnology) % Fi VN THREREZITV, BEMMICIIT 5 ICAM-1 & COX-2 DEBLE
PEm LT 7, FUROMHBIE. vectastain ABC kit (Vector Laboratories). 3,

3°-diaminobenzidine substrate kit (Vector Laboratories) % £/ L 7=,

[E &9 RT-PCR (for PPARy-mRNA)]
fHfR L v B U7~ #EFE 5> B Tri-Reagent (Sigma)% F VT total RNA Z[EX L 7=,
First-strand cDNA 1. 1 pug @ total RNA, random hexamers (Invitrogen), 3 X TF SuperScript

I RNase H Reverse Transcriptase (Invitrogen)Z £ L., WO 7 1 b 2 /WZfEWAER L7z,

-11-



FORGKE, <D A PPARyl &y2 {1 35i@72 primer pair (5°-AGT CTG TGG GGA TAA
AGC AT-3’ and 5°-GTG ATT TGT CCG TTG TCT TT-3') & 2£i7 18S rRNA Z NEHEHE L L
TEFATHE72 Classic 18S primer set (Ambion)% i L. Taq DNA polymerase (Sigma)iZ T
HEIE U7z 2, R BARE T 21T o T2 v 7 /v D354 18S primer : Competimer Hid 2
8 NEE T o7, HIEEOY T IE, 2% agarose gel (0.5 x Tris-borate-EDTA buffer)
F CERIKEN 1T > 21T ethidium bromide 12 & ¥ AIfRAL L. digital camera THE{5

ERE LT,

[ E&H) RT-PCR (for cytokine-mRNA)]
TNF-o8 S OVIL-10 BIREDER L. TagMan RT-PCR system 2\ T{T o7,
% 3 Z ¥ TagMan Universal PCR Mastermix. primer/probe for quantitation of murine GAPDH,
TNF-a.. IL10 (Applied Biosystems)& A L CH 7PN 2 FRE L7=%. ABI Prism 7700
Sequence Detection System (Applied Biosystems) % VN CHEtE, BH%Z1To7, FH 7
/LI D RNA HliH{%hZR72 5 TNC cDNA HIBZIROMIEIZ L, GAPDH mRNA OfEx AW

7’:;
“—o

[ High-density oligonucleotide array fZ47]

EH#E~Y 2B L UDSSTHERBAET L~ T A(Day 1 & 5\ MZDay DK 5.
Total RNA % [EIY L7z, 1 pg ? polyadenylated RNA %> T7-based amplification method %
FW TR X 100 g @ cDNA % 4 % L . High-density oligonucleotide array(GeneChip; U74,
AffymetrisHiIZNA 7V FA XU, 28, FBEDS 3V IAAER L ST 21T o 7o,
ZFNEND array O HE LB, Affymetrix GeneChip version 3.3 software, intron
< reverse sequences (2N 7 U A4 A LT LE 9# Y TRV probe pares & probe sets %
B4+ 5 7= D class ABC mask file % VN TRAT 21T o 72,

Array FERTIE R Z BRFET 5 72 DI, WBERIZHE SN HFEIZESW T, real-time

-12-



quantitative RT-PCR %47 - 7= %, RNAeasy kit (Qiagen)% Fi\> T mRNA ZFH L, MMLV
reverse transcriptase % {5 L T cDNA % 4k L7z, spectrophotometer DU640 (BECKMAN
COULTER)Z 4/ L T 260 nm3 & 18 280 nm DI IE 2 7E L. AL L7= cDNA DI &E
EMEEHER LTc, ZHD D cDNA ¥ 7 V%7 7 L — NI, Primer Express software
(Applied Biosystems) % ff Fi L CE&FH L 72 &F 2AY primer sets (Table. 2), SYBR Green PCR

kit (Applied Biosystems)% Fi\»C PCR % 1T - 7=, 72 %3, quantitative PCR #4113 ABI Prism

7700 Sequence Detection System (Applied Biosystems)% FHV 7z,

Table 2. Primer sets for quantitative PCR.

Gene 5'-Forward 3'-Reverse
Mouse DNA for reglll gamma protein AATCACTGATATAAATATTA AAAATATIGCAACCTTGAGT
Haptoglobin GGACTCACCACCGGGGCCAC AGCTGGTITITCCCCACGTA
Major urinaty protein 3 CCTGGCCICTGACAAAAGAG CCAAATATATTICAGTGCAC
Matrix metalloproteinase 3 GGAGATGCTCACITIGACGA ACTGGGTACATCAGAGCTTC
Pancreatic-associated protein CATGGTGAAGAGAACAGGAA ACGGTCTAAGGCAGTAGATG
Lipopolysaccharide-binding protein CCIGAACTTTTCCATCACAG AGACCACTGTTCTAAGGAGC
Matrix metalioproteinase 13 TGCATATGAACATCCATCCC ACACGTGGTTCICAGAGAAG
Ly-6 alloantigen CAATCTTTIGCTTACCCATCY CCATGGTCCAGGTGCTGCCT
Interferon-inducible GTPase TGGAGACTCTGAAGAAAAGC CAAACAACTCCTGAATAT
GRO1 oncogene GAAGACAGACTGCICTGATG TTAAATATTAATGTAAAATA
RABSC, member RAS oncogene family CGATCGGCTGACTATATTGAC TGACTCCCAGCIGGGAGAGA
Calcium channel, voltage-dependent, TGAGCGGATTGACTCTGAA GATCCCCTTTGCTGTAATGT
alpha2/delta subunit 1 . :
V-maf CTGCTTGTCAGCACCGTGG GCCTGTGTACACACAGGAAC
Jun-B oncogens AACAGGCAAACAGAAGCCCA AGATATAAGTAAAACAACTG
Interferon-induced protein with GAAATCAAGGAGATGCTTGA TGGTAGATAGCCTTGTCITG
tetratricopeptide
Major histocompatibility complex 111 AGGAGAAAAGGAGGGGGCCT CCCAGCCGTGTCITCCCAGT
Histocompatibility class If antigen A GACTCAAATTTICACCCCAGC TGACTGACTTGCTATTICTG
Interferon-inducible protein GGTCCCAGCAGCACAGTGAT CTTCGTGACTTGTTCCGCTG
Agquaporin 4 GTATGACTAGAGGACAGCAC TATATCCATTATAGGCTTTT
Chemokine {(C-C) receptor 1 AGCCAACAGGTGGACCIGTIC TTTCCACTGTGGATGGGAGG
Matrix metalloproteinase TGATATCAGCATTITGGCCC TACGTTTICTTCTICTCCIT
Interferon-gamma CAGACAGCACTCGAATGTGT AGGTATACTTTATTCATATG
[t T

ATOFERIL. mean + standard error of the mean & L CEIR LTz, ¥at#A722 4

VAL DOET, Student ttest, 3 BV NT—ITCELE BT 21T o 7212 Scheffe’s

method (2 X ¥ §E4li L 7=,
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RER L BE

1-1. PPARYZREL L ~UL & SEMBR R

KRIEZPED S HE A Bome B

PRA&RY

2B 1T H5REME PPARy L ~UL

BRI A0, RIEEE B LPL PEC

Normal Day4 Day 6 Normal Day4 Day 8

EEROETLE LTIASR

PPARY

TWA7X A b7 (DSS)FH
R~ U AR, EF~
7 AL, DSSIZEYBRES
HLIEvUAOKBIZBIT S
PPARyHE L~V % Western

blot 15 TLLELE L 72, & Dl .

GAPDH

1EC SP
Normal Day 4 j Normal Day4 Day 6

PPARy

GAPDH

Fig. 3 Determination of PPARy levels by western blot analysis.
(A) A decrease of endogenous PPARy expression in the colon 8
days after receiving DSS. (B) The time-course of changes in

endogenous PPARy levels in LPL, PEC, IEC and SP during
DSS-induced colitis. Isolated cells from three mice per group in
duplicate were pooled and the samples prepared as described in
Methods. LPL, intestinal lamina propria lymphocytes; PEC,
peritoneal exudate cells; IEC, intestinal epithelial cells; SP, splenic
mononuclear cells.

DSS #EBEK~VADIBE
TN PPARyDFE L X
WHBMETLTCNDIEEMERL
7=(Fig. 3A), &5, &AM b EIL LI HEEAE Y o /<BK(LPL). & LM
Fa(IEC)E L OBE 0 A FIZ/EFE L T\ B IEFEMAI(PEC) TD PPARyFEERL L~ /L % f#AT
L7=fE%8, LPL & PEC IR\ TRIESEDOHEITIZHE D 3 LV PPARYFEH L~V DD
2338 b7~ (Fig.3B, LPL and PEC), —J5. IEC 72 b WNZiER D% IZEEE T & 2 Mafign>
SEUL L7z > 23ER(SP) Tid. PPARYE B L ~IVICEHEREITED N0 T
(Fig.3B, IEC and SP), LPL 3 X Ot PEC (2B THREKIZ PPARY L~V DA 378D H
7, Tk, THlE, BRI, =27 07 7 —U%2 %L SOMIENE TH D720,

RIER s & PPAPYD b Y #E 845 ETHIREVNVERTH D, £2 T, S HIZFEMIC

o =



PPARYDIB/D 13588 6 A fifafEis X OB 2 [FIE T D 72912, Magnetic cell separation
system % i\ 7= B FEHIAE O BB IFEBRY) T £ TO PPARYIZXT T A E T AR T
2, BRITET 55 RITE bR h o 72 (data not shown), RIH DHEIL, FUROMEAE
i, BFER SV OO FIEERATZN, BAZRD b4 e E ORiL % BEES
HZERTETRINT DI LN TE D)o, BEICHAL UL, BEMEK L TORELRE
ERICIZFEZRENRD N o720, ZO/RIIMUD IV —TDlREDHRE L —&
LTW3 %% Zo—RAFELEMERIL. 8Z5L in sii TORBRE/ERE, 77
LTI RELBTCHFEORRDZ VNI ERSEER - RHET 22 LR ARER
Western blot IEOBRHRENDZETH D L EZE X AV FEMITTIATH 5,

WIZ. BIERIGOEITIZHED PPARYZ /37 OF LWBA 58D b7z LPL
33 L O'PEC T?®. PPARy-mRNA L~ULZFEM L7z, BHEEN L2, Z o737 LL
DOFAD & 1ZE 72 Y PPARy-mRNA LU RIZER D bz hr o 7o(Figd). T DfERIT,
RIEABFET DM CIXIEE AR & [FERIZ PPARy-mRNA OEBIIVEME(L S TW
BIZH PO, XU E~DOFEROBM & 5 X PPARy S /37 B DS RIERRIC
BWIHAILNDORGS 2ZIT TCND I LR R LTWVWD, &I, interferon-y2s B MEAZIZ
3\ T ubiquitin-proteasome system Z &Mk L, PPARyZ /X7 DR ZRET D LW D
WENRRENT Y, Interferon-yZ X L & T HEEL oA M IA UBRIERIE & B
BEREAHEZ EFHLNTHY | RIEMEBREERIZBW TS interferon-yAs BEE 2 & E| 27w
T LB EELBRE ™ bEG op

EnTwnwa 7P %k M I 4 6 1| 4 6 | 4 &

500 bp -
FTHEIIT, AUYFZED 400 bp wmep

<= 18S
€= PPARY

HC{T>7= Gene chip o o
Fig. 4 Determination of PPARy-mRNA levels by semiquantitative RT-PCR

analysis. Isolated cells from three mice per group in duplicate were pooled and
the samples prepared as described in Methods. N, Normal: 4, 4 days after DSS
R administration; 6, 6 days after DSS administration; LPL, intestinal lamina
BRET VT TAD propria lymphocytes; PEC, peritoneal exudate cells; SP, splenic mononuclear
cells.

FEMTIZB VT EH DSS
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B HERR T interferonylZ X > THEIN 52 < ORI FREEORBERIFRD bh iz,
L7=23- T, IEIFMRE CEEZ S iz PPARy Y V37 DG FRED . RIEMBRIZFET D
MRaRE CRIBRICEI X Z STV 5 ATREMEIE A,

UEDX YT, TNODOBRET NV~ U AR OFRERIT, KEEELE D PPARy
VAUV DI ) T RIS BEOBETN D72 AR EZ R L TV 5, FERIZ,
P PPARy LUV OB AR E FOBABECTRO DN LW IEFPRES NI &
5H. NEMD PPARyD BERELARIESIGDER, 726 NTEBLICBEE L T 5HH

REMEDSTRIR S H7z 30,

1-2. RIEMEIBE BT PPARYEBRT T /) VA VAR Z—DIFFEHIE

2001 £z Gary Wu 5D 7 —71 X, PPARyD U H > RCTHHZuv 7Y & v
BENBEERBRICENTHIVIE N TCOL—T U 74 TARBREREE|E L
T3 8, LLRnb, ZOWmE TIEKFERG4% DEFI THEIERRBD bhic s &
NTNWEB MMOEA LA ENTZERTHHED Y T FEMOPHRZHET D &
TRETH D, £, BRO X 5 KEHET NV ERAWRITR R 2o e N ORER
COMWFERIT. RENEZ > THHD PPARyY F v FEMEBEIZITZ ORIZRR
N BAREMZ R L TW5, &512id, PPARyY ¥ ROWMKEERIZLV S ¥ —% 0
SRV U L FEEOERTHD L5 #EHFE L. PPARy & KIEMR BIARED
Z—F oy hETHIEICEENRELA Lo U, £Z T, B L PPARyZIEE L
AVREEEEEZ L, RO EOREDIRERIAT I L 2ERNE L. BE~D
PPARyEIGTT U NY — &R KT,
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1-2-1. PPARYRIT T/ VA VAR ¥ —DREHE L T DRk

RIEBEME A

Fig. 5 The transduction efficacy
of luciferase gene in RAW264
cells (A) or EL4 cells (B) by RGD
fiber-mutant adenovirus vector
(closed column) or conventional
adenovirus vector (open column).
Macrophage-like RAW 264 cells
or EL4 T lymphoma cells were
stimulated with the indicated
stimulant for 24 hours, and the
cells were infected  with
adenovirus  vectors at a
multiplicity of infection of 40. 24
hours later, cells were harvested
and performed luciferase reporter
assay.

E~DBIZFEAI

. BFEOBKLTE

AR Z—DHFT

ARICERLEZSE B

LRI BB

Luciferase activity (x 104 RLUMell)

FHAFRRLRNT X

—DOEDTHDLT

T TANVANRYT X

—EER LTz, 75 ) UANARY Z— 353 - FEHoOmMRII S L THREICE
GFEATHIENFARETHY ., ELITITEASNAKELR T/ b DNA (A
ﬁihﬁmkbiéﬁ%%m”oMD@K\%EK&5W®ﬁH%M®%Lmﬁ9ﬁ%
B 6T HIIEERER Y L SBREM Th o722 L b, TNFa 2V iE LPS THI L7z
RAW?264 #ifa(~ v 2~ 7 0 7 7 — UMl & EL4 #la(= v 2 JfRIEE ISR
AT BT 5 DA NANRY Z—DBIETEANELHER L, B, BELIERAS
NTWABHRERRO EIVE3 RIE S BT T ) UANANT Z—ZAx, KV ILFEHEEOHE
BB FEEATEDLOIET T ) VA NVART Z—DT 7 A4 N—53IZ RGD £F
—TREALE, T7AN—=22a—FV MIRGD 7T /) UANWANT Z—ITDONTH
HEfTo7 1, FTORKRE, RGD 77/ UA VAT Z—id, WThOHMEBWTY
PERFNZ R TEN - B FEAYE LR LE(Figs), €2 T, 774 N—Ia—F
N RGD 7F /) UANVART Z—(LLTF, Ad 9D E1 RIEBFEIRIZ PPARyER I &
vy hEAE IR TA = a VEICTHAL, PPARYERERT 7/ VA VAT F—

(Ad-PPARY) % 1EL L /= (Fig.6A), TES L7z Ad-PPARyIZESAMAEAN T L < PPARy%:
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FITRETH D Z & & Western blot {512 THER L 7=(Fig.6B),

A
Chd
TRt
B
{342-3523)
B ??&z\,

«— PPARY

Fig. 6 Recombinant adenovirus vectors. (A) Diagram of construction
of E1/E3-deleted Ad vector expressing PPARy. ITR, inverted terminal
repeat; CMV, cytomegalovirus immediate-early promoter/enhancer;
P(A), bovine growth hormone polyadenylation signal. (B)
Demonstration of murine PPARy synthesis from Ad-PPARy vector
using western blot analysis of the COS-7 cell line transfected with
Ad-PPARY.

1-2-2. DSSHERBREFNICEIT B PPARYEET T/ A VAT Z—DIEENFE

DSS FREBAETT L~ T AL, b FOIEBHERIFRL 7 1 — K & R
L7 REMBEEETNLEM TH Y FREOBWERNBOLND Z L b, RIEMBR
BOFERIZIES AV BN TWS, DSS HFRBRET VT, THETHRARMD 7 V—T
BEMELTNDERY, DSS 2E8TeQ.5%)8EIKE~ UV RIZEHERSED Z LITLD
fERIL 72, ZOFET/NTIIDSS H5 4 BRICRENE—7ITEL, MfE - THEZMHD
WLWEBICLD 8 B E TIT 80%E< D<= 7 AT 5 %3, Ad-PPARyIX. IHE

IZZE LWRIENRD LA, +74bb DSS % E55E% 4 BHEE 6 BEIZERSG L
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group 1: DSS-control
A group 2: Ad-LacZ + Ligand
Protocol. 1 465 3: Ad-PPARy + Vehicle
group 4: Ad-PPARy + Ligand

Ad-PPARy or Ad-LacZ

Ligand (30 mg/kg/day) * *
B
by O OO O®OO®
( 2.5% DSS water )]

DAI Survival analysis
RT-PCR Macroscopic analysis
Histology

Immunohistochemistry

B <
group 1: Ad-LacZ + Ligand
Protocol.2 g5 5: Ad-PPARy + Ligand

Ad-PPARYy or Ad-LacZ

L

Ligand (30 mg/kg/day)

v Y Y Y
by @O OD@O®E®@O®® @G @@ @
C

2.5% DSS water X Tap water )

Survival analysis

Fig. 7 Design for the intervention studies. In the first protocol (A), drinking water containing
DSS was administered from day 0 to 8 and mice were sacrificed at day 8. In the second
protocol (B), DSS water was changed to usual tap water at day 8. Ad-PPARy or Ad-LacZ was
administered by intraperitoneal injection on day 4 and on day 6 (black arrows). PPARy-specific
ligand, BRL-49653, was suspended in distilled water and administered orally from day 4 to day

7 (gray arrows).

A LPL PEC B
Nﬂal Daze Ad-PPAR*( Normal Dazs Ad-PPARZ

PPARY ' l —-— —

GAPDH D D GD Gl Gl D D e S —

11

RLU / 1x10° cells

:

SP PEC LPL

Fig. 8 Administration of Ad during DSS-induced colitis. (A) The restoration of PPARy following
administration of Ad-PPARy during DSS-induced colitis. (B) Luciferase activity following intraperitoneal
administration of Ad-Luc. SP, splenic mononuclear cells; PEC, peritoneal exudate cells; LPL, intestinal
lamina propria lymphocytes. Results are expressed as mean (SEM) from each group (n=4-7) and represent
an increase in enzyme activity (relative light units (RLU) / 1 x 10° cells) compared to the same cellular
populations from untreated control mice.

(Fig. 7A), PPARY®EEHV H > R ThHHuY 7V F Vi3 4 BAUKRTHBEETIA L

ERA#KE Lz, Ad-PPARy%Z DSS FHRBA~ U R CHKE LR, RERISOEITIC
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EH RN LU PPARYREIR L~ L DB 378D b7z LPL 8 X UV PEC T PPARy L
NEBED DT EITRY LT (Fig. 8A), 7z, ETNVEBEFNY 72T —ERBEIEY b
ERETOIN F—kAKOTm ba i TRETSHZ LICX Y, LPL 72 5TNT PEC ~
RIS BHBETEZEZEFRETH S Z & L HRER L7 (Fig. 8B),

B EThRNofzay b
— V&8 (DSS-control #)Tix, ZHE T
DOWEL LY BE» D OHIMELE D W
LWRIEDRO BN DDITK L,

Ad-PPARy# 5. & V) v REE %G H

L?’:E¥’C“l‘i DSS j&l__} L:ﬁé 5 H%%ﬂc @%E Normal ' Dss;ar;trnl Ad-PPARy + Ligand

Fig. 9 Protection from colitis by PPARy-gene transfer.
(A and B) Macroscopic observations of the abdominal
cavity and the colon, respectively, from DSS-control or
and 9B), 7=, Ad-LacZ 5 \\iX Ad-PPARy plus ligand treated mice at day 8 after

DSS-induced colitis. © Representative
Ad-Luc DAL D 51X, DSS FHFXREX D photomicrographs of mouse colon sections prepared

from paraffin-embedded samples were stained with

FE o MATICEBE B2 RN b hematoxylin and eosin from a normal (left), a

% o e DSS-control (middle), or Ad-PPARYy plus ligand treated

mouse (right), respectively. Magnification: x 100 for
photomicrographs.

A3 L < #ifil 2Ty (Fig. 9A

# L T\ 5 (data not shown), KAGHEKR
DOBFEMEERIFTRIZB VTS, D Ad-PPARy & U H > ROFRABEO BB RIBFEZIFIZH & 2>
T o 7=(Fig. 9C), DSS-control # Tlid, ¥IKEHFEIR L OFHE~DFE LW RIEMAL DR
HELIBEREOWEELEE D LN RRERPBE I NS DIZX L(Fig. 9C, DSS-control),
Ad-PPARyE U 4 v ROGERIBRZIT o 728 TiX, T 203720 D RIEMAT DR - RhfE
DIEERHER SN HFEE TH - 7=(Fig. 9C, Ad-PPARy + Ligand),
< U ADAEFERIL, DSS-control BED 23%(Fig. 10A, DSS-control\Zxt L,

Ad-PPARYD # D 5-8E Tl 54% & B BN L 7= (Fig. 10A, Ad-PPARy + vehicle), Z L
IXNEME PPARY L SADEIE LRI THLHABREORERISOMEINEZHZ L&
ALTEY, EFICHKREVHRTHD, £/, VIV FOLORERET S 58%DATF

RE B 7= A5(Fig. 10A, Ad-LacZ + Ligand), Ad-PPARy¥¢5-L U 5 N5 Z0FH L7
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TlL 87% D AEFR %R LAARE N & v/ (Fig. 10A, Ad-PPARy + Ligand), ZiLH D
FERITRFEDRE 2 ¥ E(k L 7= disease activity index (DADDFEFR L FHEAL THBY
DSS-control HERB LY o ROADEEEE L LB LT, Ad-PPARyE U > FOFHEET
XTEZ 7 VSES BENERD H IV T-(P < 0.05, respectively; Fig. 10B), X 51213, Ad-PPARy%
BELEBACI.EREDOY HY FERGE LESEICHHEERIGEIRPRD b
(Fig. 10C), T B OFERIT, REMNEEIZF] EHE Z STV 2 IBE MM ~D PPARYEIR

FEAN, DSSERBABEIIBWTHEHTHLZ LEEEIREL TN,

90 27/31 ES
A B N a0y x ;
80 <
§ 25y ] |
70 x T |
— 2.0
S &0 14/24 E 7 g
% 7 13/34 Z 15 5
@3 50 N 2 B
o LN 2 i
R - < 10 AR
40 [ © . / VAR
/ T 2 N
. AL g os % oK i
20 = / ~ 7 0 4 Lo
DSS-  AdlacZ Ad-PPARY Ad-PPARY DSS-  AdlacZ Ad-PPARy Ad-PPARy
control o+ + o+ control + + +
Ligand vehicle Ligand Ligand vehicle Ligand
C 90+ D 1004
804 - .
< 904
70 X g %
[ 3
E 60 \ - 80 4 o /
2 3B -8
g 50 \ 2 - g -
j g . .
Cg 40 \ ;g .g .
8 =
30 \ P 60 :‘
AT\ s T
Dead Ry ;
10 &\ // / iy : //f
DSS-  Ad-PPARy Ad-PPARy Day 8 Day 14
controt + +

N @ AdPPARy+ Ligand

{3 Ad-LacZ + Ligand

Fig. 10  Therapeutic efficacy of Ad-PPARy and ligand on DSS-induced colitis. (A) Survival at day
8. The number on each bar represents the number of survival/total number of animals in
experimental groups. (B) Disease activity index (DAI) was calculated at day 6 based upon data
collected by double-blinded observers (bars, SEM). *, P < 0.05 for Ad-PPARYy plus ligand compared
to DSS-control or Ad-LacZ plus ligand (ANOVA). (C) Survival comparison between low- and
high-dose administration of PPARy-specific ligand in the mice treated with Ad-PPARy. (D)
Recovery of body weight from day 7 to day 14.
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& BIZ Ad-PPARYE 5T L o T DSS FERBAN L OEIEMEESNTNDS Z &
ZEFHT B0, VA ROAO%ER, AdPPARYEE &V T NREZGFA L
BIZOWT, ThEN 8 ARIAFL TV~ v AD DSS {EFILZORBEBHEL
7-(Fig. TB), = DFEHR, Ad-PPARyE UV H v RO B L > TR LT o= HETIE 7
Bl 4 BIDMAERM A S B\ O REEEMEZ R LR, U ROBOREE(T H)
ﬂi/}tf DOIEEDFET L7z(Fig. 10D), T 5 DOFERIT, RIEMREMHEMKIZ Ad-PPARYFH %
FAWT PPARYEIGFEAZITORWEEIZIE, Vv FOLOIRENFRIIBARH D Z
EERRLTWD, EBITiE, VY Rz & vk Sz PPARyAS, RIERTED B D[E]

B2 AR B2 TVH T L EMITRL TN D,

1-2-3. PPARYERT T ) VA NVARYT ZF—Z L BRIEAT 4 =—F —DRBLIMH

BB ISR D RIEDOEITREIX, TOBEMBK TO ICAM-1 DRIE LRV
EEARTZ EAMBN TS 33, [CAM-1 IXRERIS D RBFE CRIEMATDEE %
FEERDGFTHY HRELTEORREZET IS Z EBBRIGEICORNED &
EZ LN TS, RRFHIBWTH, DSS-control B CIXIER 22 B4 & B L THE LW
ICAM-1 OEBIEMPED bz, —F5. Ad-PPARyE U 4> ROPEAEEZ1T - 72 EE
OEEHERETIE, TORENEEIIE & T\ (Fig. 11A, upper panels), £7-. RIE
B AR 35\ C RIS BB = L ASIES MBbR TS COX2 KB LTS
7 Ad-PPARyE U H Y RIC L BB CIIERBEEG L AREORAL L ThH o2
(Fig. 11A, lower panels), 2. DSS-control & CIIHEEARE U o 7 REBR(LPL)IZI T
COX-2 DIRVWEENRD b, REH TIIZORAPERICHIF S TV,

Wiz, PPARGEBRFEAIL X 2 AR E . BEMMICIT B A LA

VERERMNIT A2 L TRME L7z, ZORR. Ad-PPARyE U H v RIZX W IBRZAT
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S TZBETIE, RIEMEY A MU A » TNFaDRB A BIHH 4 Tz (Fig. 11B), — 77,
BLRERNZ L IIRRBE DB E AR CiX. SURIEEA 2R3 IL-10 ORI EFHR 27w
L T\ 72(P=0.088; Fig. 11C), T b DFEEREMN D, PPARyELETFEAIZ L AR, B

RIFREZBIEEZTRIEAT 4 =—F —DORBEZHHT 2 LBHALMNERoT,

Nomal DSS-control Ad-PPARYy + Ligand

B 12 s c 80
11 1
c g
S 104 T 5 70
2 94 § 60
g 81 2 50
] 7 1 S
E 6 e 40
< g
z 2 304
T 41 T
5 31 E 204
w 24 T 104
z 7. 4
. 0
" Ad-PPARy DSS-control - Ad-PPARY
Ligtand Ligand

Fig. 11  Inhibition of inflammatory mediators by Ad-PPARy-gene therapy. (A) Immunohistochemical analysis of
ICAM-1 (panel a, b, ¢ and d) and COX-2 (panel e, f, g and h) expression in colon sections. Colon sections from a
normal mouse (a, €), from a DSS-control mouse (b, c, f, g) and from a DSS exposed mouse treated with Ad-PPARy
plus ligand (d, h). Panel a, b, d, e, f and h are 100 x magnification, and panel ¢ and g are 400 x magnification. (B)
Quantitation of mRNA encoding for TNF-a (B) and IL-10 (C) normalized to mRNA encoding for GAPDH in
colons after treatment with Ad-PPARy plus ligand. Results are shown as fold increases compared to those of
healthy, normal mice. **, P < 0.01 for Ad-PPARYy plus ligand compared to DSS-control (#-test). Data represent +
SEM from 3-4 different animals.
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1-3. PPARYEMHLIZ L 2BEFRER w7 7 A VOEAL

ABRICRIT D ZNE TORFER. BLOBEDOREN G, PPARYREK DTFE
MALZHIET 2 2 &L B RIEEIBRBOBRB L OTFHICAEIMEZRT Z EBHLNE
7277, PPARYDIEMEAGIZ X DHIRIEIERA A 1 = X A%, FEIZ NFxB OTEHELIIHITH
BLEZLATVS Y, HE ARIFTBVTH NF«B HiflOR‘RTH S Z &R
IS5 ICAM-1, COX-2, TNF-aDEHMHINRBO bviz, DM, ZHbD5FLL
AT b PPARYRREE DIEME(LAS . inducible nitric oxide synthase (iNOS)< IL-8 DR B HHIIC
ORVBZERBESNTNS &7%%, —F5 T, PPARyiZ RXR én~nTrd A <—
(PPARYRXR)ZTERT 5 Z & TEHRER T L L COEERERE T LIIHALNTH D
R, & b AR T LIZBAETH PPARYSS NF-xB OTEME(LIRE & 103 2 Big
% PPRE # A T2 EEFHOREERIMIIL > TEACHIAT LI LITARAETH Y,
PPARYDHIHI L TWBHZ—F v b
BLTFEEREDOEDLYITIZEA
EFHLMNERSTVRY, £IZ T,
PPARYB s FEAIZ & 2 RIEMES
RROIEEA D =X LEMRATS

+BRL 49653

Z & e BN RIEVEIG R BIGHIC
EORE LK F —Fy NYF

DHRFZBHEL, BEICEWVWT

PPARY2S I L TW B B TFRE %

ARREH I FRAT L 72 Fig. 12 Plot comparing hybridaizaion intensities for
. individual genes from the intestinal specimen of the DSS

DSS JERET /v~ T RIT colitis mouse and the specimen of DSS colitis mouse treated

with PPARy ligand on day 4. Inner solid and outer dashed

BT, RIER s OEITITEO IS lines indicate expression difference of thereefold and tenfold,

respectively.
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THEANTLET 2 EET. BPT5
EiEF. BXO PPARYyU H v K%
B 545 2 L TRIEDELT % Hil
L 7258 DEInFF I % Gene Chip
% A\ CEERIHT LT, £ O
RBEPRELSELT DL DE
BFERIETDHILITHKIILE
(Fig. 12), ¥£7-. BoNBROE
HEMEEFRIET A 72D, G550 D
BFREEIZOWVT real-time
quantitative RT-PCR (qRT-PCR)Z 1T
- 7= (Fig. 13), & DfEF. Gene Chip
& qRT-PCR Df#H T biLI-fE R
N—E L7HEEIT 60%ThoT,

ORI BEIHRESINTNS
BEE—BTIRRETHY .. KRFIC

700 ¢

Relative Fold Difference

Dayt Day4 Day1 Day4

-BRL49653  +BRL49653

Fig. 13 Gene clustering sorted according to condition, in
which genes increased in DSS colitis and decreased in DSS
colitis treated with PPARy on day 4. Individual genes are listed
Table 1.

$1F % Gene Chip fEATBERICET 2 Z &R EN

7= 28, Gene Chip OFFATRER & Z DMOFNTFRERDS FET D FREMENH D Z LITHET

A LIXTE VN, KIEMSBEESR

XY BB S — Ty My FORT V== T

AT AR OMIT B L L UIEFICENTETH DL EE XD,

RIERBETRIENTLEL, 2>D, ZOTLEN PPARYY T REHEIZEIVELL

MH SN TOEEETZ Table. 3173 T, 2EV ., TALIRIKERBREOEESH D

THEEMICEES LTV AZ EBNRBINDIBIETFHTH D, BITORKR. Zhb D&

FiIWL DD T T AZ—IIHETHIENTET,

1) oncogene families such as GRO1

2) inflammatory or immunomediator-related genes such as interferon y

-5 .-



3) water electrolyte-associated genes
4) others

GROI1. V-maf, Jun-B %M X 5 73 oncogene family genes 73 PPARREE DIEHEALIZ LV F
BITHH ENTW2, TR ORREEBERAE L OBEDLY BEVWEBX LTS HFT
% % interferon-y-related genes <> MHC class II genes (ZBJ L T b ERICRIEMEBR A
BEICBWTRAO LANBEERINTEY  FEORER JUOETERE CTEERKE &
HoTWBZEBPRBENTNS 2 BEOHRE L —BT 5 2 b OBRBEFEITAR
HORIDT 4 T ar bu— /L BTS2 EHNFRETH Y 5D NTREREFEMIC T
T3 L CRIEEBRBICBITAHRIGRS—T Y NV BLERSFORERIT
SRNBZEBNEFENT, £z, water electrolyte-associated genes & DSS A ET /L
EDOBMRIZINETIIHEIN THWRWVED, SHIBRFEZERDILENLDHD, Ll
R D, RIEMBRBORBWER THL THEZZET D L. ZOBRBTFORREIT
@Lm&otﬁ%fhék%zannm%mymm%ﬁhﬁmmrmw%ﬁ# L oY)
. EE, BE EEAROBARBRICBIT ARENEE I TEY ., ThvE THRITH &
TLTWAEEBETFOHTEH PPARYRIEDIEME(IZ L D RIEMIBREIEA V= A L%

BEYH ETCRERREVFER TH D %, &L H D Gene Chip SATIEIH 2R
V@%ﬁﬁ@%fkb\%<®Eﬁ%h%bfﬁﬁ&%ﬁ%ﬁﬁ¢?&éﬁ\&&<k%
PPARY#EIE DIEME(L S RIEE R BISRICAEATH D Z E ARREHE RS D bAEH &
N7z, Gene Chip f#TIIZ DEMOBRBICOZEERFE LN, HBOhIFEREWVNIZ
FIAL T e WD BRI U CIHET 2 FIEERPIEILI N TV D LITEWER, BE
DL OO RV TR LNERERE T —FN—2L L, £ < OFFEEFH
TEBLHICEERED DN ->oH Y, FOREI’PFEIND,
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Table. 3 Gene upregulated in DSS colitis and downregulated in DSS colitis associated to PPARy.

GenBank Sort score gRT-PCR Gene

D63362 ~45.39 =70 Mouse DNA for reglll gamma protein
M96827 -41.3 ~72 Haptoglobin

M16360 —40.94 —80 Major urinary protein 3

X66402 —40.42 —-56 Matrix metalloproteinase 3

D63359 —40.37 —-50 Pancreatic-associated protein

X99347 ~33.67 52 Lipopolysaccharide-binding protein

X66473 -3348 ~48 Matrix metatloproteinase 13

X04653 -32.68 —-40 Ly-6 alloantigen

AJ007971 -32.38 —44 Interferon-inducible GTPase

304596 -1227 —46 GRO1 oncogene

AI836812 -12.11 -30 RABSC, member RAS oncogene family
U73487 ~11.89 -30 Calcium channel, voltage-dependent, alpha?/delta
D42124 -1175 -22 V-maf

V20735 -11.71 ~26 Jun-B oncogene

143085 -11.69 -30 Interferon-induced protein with tetratricopeptide
AF(049850 ~11.59 ~30 Major histocompatibility complex (MHC) HI
X52643 ~11.45 ~26 Histocompatibility class II antigen A
X56602 -11.42 —-25 Interferon-inducible protein

UB8623 -11.42 -32 Agquaporin 4

128405 ~11.40 ~35 Chemokine (C-C) receptor 1

Y13185 -11.39 ~24 Matrix metalloproteinase 10

XM125899 -11.0 -23 Interferon gamma

Sort score, difference in gene expression change; qRT-PCR, quantitative RT-PCR

1-4. /N

THETOREERND, KEFRBO U Vv REMBEOIGRDFITITRA
B0, —ELED PPARYZ > /37 PEEREMICTFEL TWD T EBMBATH DI &R
SEEHE N, £/, PPARyEGFT Y NY =XV HY FREDOHRE L ZERBIZSE HT
CEDRFETHEZEEHLNE L, 2Oy, BERET ACBE ORI
FHEREEIZK LT PPARYD U H Y RRERFENEEZ RT Z L 2B DT )V —T
THBMNE LTS 3, F-, LKIE L nitric oxide NOYEEDIFE L L= brFr
Y OEBBHMON TSN, EIREN L2, EEfkshiz~vsa7 7 —UR TR
PPARYyDF 1 o U EBEN LV BIRMIZ= b ofbx T, U Vv NEEH# O PPARyDEE)
WCEBREZHZLEHLNELTHE Y, ZOXHIZPPARYY H Y RBEZMEERY

5. PPARyZ 7327 DD HRO LN BH], & D WVE PPARyS > /7 BMEMiZ XTS5 2
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& T PPARYZASSEDRERERIIHI STV B Z E R FREINDEAIZB VTS, PPARYDE
BFT U NY —BF LWEBEE L RV 5D FIREMED & 5, PPARyZ I LI RIEMH A 77
=R LADFEMIRZHFTITEBE I N TORWE, BRI, EEPARE LTV
RIERERE % PPARYDSZHEE LTI Y . PPARYRBREEDIEHALZFAEIT5 Z L BRIEZ £ D R
BIBRIIARTHE L EZRIRBLTNDS, BERL OFEI/NV—7 Tk, BRYLT
DA RSB FEAT D00 T — T 4 Y TRERT DX ¥ —H
REEDTEY , AFERRLBET S Z LICL DV RENODHRN BB TFIRFEIENTE
NT B L BT D,
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2.  PPARYDAETRMSREMRIT~DOF =27 7 —F : sARNA BH LV F T A VAR

Z—% W= PPARy/ v 7 X7 VI DRESL

BIEFEDOBREMRITICREW T, BIEERTFOBENMEEL LV THFTE S
FFVvAD =y 7 HBWNNE/ v 7 7T U FEMIIEEICERTH D, ZOM., filkiks
> TREDERERHIEEZ RASED HFEENZBLONDID, TRIREIED D
CIEEETHY . o, BRZEKRTHS PPARYICITEAT S Z LB TERNED
PPARY/ v 7 77 FNEWMOERUEEIIRE VY, FERMB DL, PPARYFRE/ v 7T U b=
7 A (PPARy-/-) IZMREBIETH U . BIROMENT 21T 5 Z L IEARWRETH D, TN E T,
2 RUBERIR « BB - 4 VR U VRS RN T 50 F L LTO PPARYDIEREIT, £ D%
S DOEHSRPPARyNT B ) v 7 T 7 b= ADOMIICLVH LN ERoTERE®S, X5
WL RREERICOVWTH PPARy~T ./ v 7 7T 7 h< U AL LR/ LNTFRITIEE
WWHERTH-7710 LnLARNRE, ~Fu ) v 77 Y ey R &RV ERR
BHdZEHBEETHD,

& T, RNA interference (RNAi)iZ 21 HEF2[E D ZAF RNA (double strand RNA,
dsRNA) % #fa PRI EA UEERE R F O mRNA & EESIS REICHET 5 FIETH
V., vavYaynx Bl RO L THALEICSOTHEARBRFEERERIR
HEThD T EBNEEHA L TE i *, & 5121, short hairpin RNA (shRNA)& L T short
interfering RNA (siRNA)RIBMA Z M@ TRE I E A Z LIZX Y RNAI #FE T D8R
LRI, FORBHEEITABICIENY 505 B TH, KETIE, REFHZRESH
%L BEN TV PPARYDABRENZMAT 5 Z & RO WNTHIE TE DR 2L W
e LI PPARyR X —7 v b ETAREMBERBOBEFIREELRA RAENOR
ETHILEEE L, RNAIERESA L2 PPARY/ v 7 # U EDEREZRAZ T,
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LR L OERTIE

[LV-shRNA DHEZE]

human genomic DNA (Clontech)?> % EcoRlI site & Bglll site % & %¢ primer pairs
(5°-CCA TGG AAT TCG AAC GCT GAC GTC-3’ and 5’-GCA AGC TTA GAT CTG TGG
TCT CAT ACA GAA CTT ATAAGA TTC CC-3°)Z i\ Tt b H1-RNA promoter % HHiiEg L
pHM5% @ EcoRI-Bglll site {7 B—=2'27 L7275 A I F(pHMS-H1)iZ, KABZIE

([ ST 3R A S AP P (5 T I E 2R X 0 (65 LCTH W 2, U A VAR &

—DPEAIZHE T 5 293T IS, pMDLg/pRRE. pMD.G, pRSV-Rev, BLUEARL 2D
SIN X7 #—7F A3 N, ZHEZRAEGEFRAA LY Y =R Z—) K H#EELT
Bz,

pHMS-H1 %, % @ Bgll/Xbal site (2@ EI72B S Z AT 5 Z & T shRNA &%
BT 5 k5 I2RE SN TV S (Fig. 14A), pHMS5-H1 O Belll/Xbal site |Z3&R L7 & — 7
v MERF % & Te oligonucleotides % #8 A L 7z (Fig. 14A and Table. 5), A L7-El51% DNA
r— 7 =% —(ABI PRISM 310; Applied Biosystems)iZ J2 ¥ ##38 L 721212, shRNA FEH
J1€ v b % SIN (self-inactivating) =2 # —7"F A X F(CS-CDF-EG-PRE-KIDICHAT S
Z LT, shRNA EH Aty h&2H TS SINRY ¥ —F 5 A I R(CS-H1-shRNA-EG) % 1#
£ L 7= (Fig. 14B),

vesicular stomatitis virus G glycoprotein (VSV-G)& = ~u—7ER LT 5H L
FIANVARY B —iL, BEOBEICESHNTIER L7z %8, 10% FBS B X OHANE
% &1 DMEM HCkz# L7- 293T Miflaic, Ry — v 775 2 3 F(pMDLg/pRRE),
TR —77F5 A2 FPMD.G), Rev 77 A I R(PRSV-ReV)B L SINRT ¥ —7F
Z 3 R(CS-HI1-shRNA-EGY: b T >R 7 =7 v a v Uiz, BAESNIAY Z—3@ED
12 & 0 EHE L. Hanks’ balanced salt solution {5 L. FR T 5 £ TOHIFE-80°C IZfr

FLl, KRETHERALEZEETO LV F UANVANRT Z—[d enhanced green fluorescent
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protein (EGFP)RE A& > hEHLTW5H7D, BEHR LI~ XA by 7 %
HeLaP4 |7 kY X ¥7-1%1Z fluorescence-activated cell sorter (FACS)fEAT 32 Z & TR ¥

“—@jj'fﬂﬁ%;‘k&)f:o

[LV-shRNA-Lu /&% HeLaP4 #lE D /ER]

HeLaP4 MIBaIE 10 % FBS L HAEWE 4 &1 DMEM 1 THE L7z, ZoOfMAalc
LV-shRNA-Lu % 10 MOI iZ72% £ D IZHN U7z, 24 RefRICEE A T L, S HIT48
BRI 21T - 12 D I FACS fHTIC X 0 Bssh R 2 7R L 7o, HeLaP4 fllfilic 10 MOI
TR S5 DREHRIT 8 %A L Th o7z, ZOMIEZ S HIZEREL, LB

BahcEm L,

[LV-shRNA-Lu @ Firefly luciferase {233~ % RNAi 21R]

Firefly luciferase (=519 % RNAi Zh5i% SV40 promoter Dl T2 Firefly
luciferase ZF¥4 57T A I K (pGL3-Control; Promega)& . NEME= L b —L &L T
4 % HSV-TK promoter Dl 12 Renilla luciferase Z % E. 4277 A I F (pRL-TK;
Promega)% co-transfection 4% Z & TFEfi L7z, 7235, pGL3-Control & pRL-TK DS
=T 10:1 (BEEH) TfFol, 77 A3 KO transfection (21X Effectene (QIAGEN) %
AL, BEIIEV T2, TNENO luciferase {51, Dual-luciferase assay system

(Promega)& A L, A OT 1 haplz Lies-> TRIE L,

[LV-shRNA ¥ 3T3-L1 Mo /ERl]
3T3-L1 preadipocytes I% 10% FBS 3 X O\iA#E % Ik L 72 DMEM T CHEEZ& L
7= o VEBL U7~ LV-shRNAs % 50 MOI & % \ M 200 MOI T4t =& EGFP D3 % FACS
EROCTENT S 2 & TRENERERD -, BYEFNFEIT 50 MOI DFEE 66.57% + 1.4,

200 MOI D413 91.64 % + 1.07 (SEM) T o7z, % LV-shRNA THEEA L 7zMiaix
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FlefeErE L, Bae ORFITER LT,

(s AR~ L iEE L]
SR D EEEIL, BEOBRBFICE SV T RRFEITV. ARFHIEE
RSB SEA M RHRE LS, Manay 7y MIELRZ 2 B#(day )T, & A
7 4 U7 1% rosiglitazone (1 uM), insulin (150 nM), dexamethasone (1 pM) and
3-isobutyl- 1-methylxanthine (100 uM)% & ¢ differentiation medium (DM)ICEE L, 3 BT

CIZEH LW DM IS LT,

[RiBEAG IS MR D> B FRBE IR ~ D LI B3 2 ##T]
3T3-L1 ka0 431kix, Oilred O $:fa & glycerol 3-phosphate dehydrogenase

(GPDH)EMEZET 5 2 & TRHE L 72 ®°, OilRed O Beix, DM I TH{LEFHHL
7= day 9 Dfifa% 10 % formalin T 2 BEREE L, ZREA THE LI2&IC, Oil red O B

(03%) TARMRELE, 0%, +HIKET2 2L T BRIRERERELL.
2B, YAV Oilred O AW IX, 2-propanol {Z¥f# L 7= Oil red O (0.5%; Aldrich)

CHREKREI2OHAETRAL, BRTIOAHBELIZER Y 4 LV F—THB LT

GPDH & #£1% GPDH assay kit (Hokudo)& Fi\V >, ¥sfT D~ =2 7 /VIZIEWRIE L7z, day 9
ORIl % PBS T2 BB L7-th, BERMHEREMA, K EIZ TEERBERE 2 AV
THIRS 2 RBERE LT-, 15000rpm 4°C 5 il Lizté, EIF 20ul 1okt U C RO 2R E R
40pL %784 L 340 nm TOWLIEEE % spectrophotometer DU640 (BECKMAN COULTER)%

W THRERFRICEIE L7,

[RT-PCR (for PPARq, PPARS and PPARy2-mRNA))
LV %Y &97- 3T3-L1 #ll@h 5., Tri-Reagent (Sigma)% FV T total RNA % [H]

IX U7z, First-strand cDNA {X, 1pg @ total RNA, oligo(dT12-18) primer (Invitrogen),
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& 0" SuperScript IIl RNase H Reverse Transcriptase (Invitrogen)Z L, #ifTD 7o k=
MZHENERE LTz, FORISHE%Z . TEe? primer pair % {# f L T Taq DNA polymerase
(Sigma)lo THINE L7= 2, 7235, FEEOMEEE LT LV REY 3T3-L1 MO > T L%
AWTERMEZ RTEBBIEY A 7 VERERE LRI, £ TVOBIREIT T,
BRSOV 7 VX, 2% agarose gel (6.5 x Tris-borate-EDTA buffer) ' CEXRIkEN & 1T -
721412 ethidium bromide Y1z & ¥ B[Rk L. digital camera TE# L L7z, F£7z. NIH

Image software % FlWVEEIGFT 21TV, #—F v OV FREZHER L,

Table. 4 The primer sequences and cycle numbers used in this study for detection of PPARa, PPARS and PPARy2.

Target mnRNA Primers Cycles

5°-CGACAAGTGTGATCGGAGCTGCAAG-3’
murine PPARa 350r38
5’-GTTGAAGTTCTTCAGGTAGGCTTC-3™

5°-GGCCAACGGCAGTGGCTTCGTC-3’
murine PPARS 27 or 30
5’-GGCTGCGGCCTTAGTACATGTCCT-3"

5’-GCTGTTATGGGTGAAACTCTG-3’
murine PPARy2 330r36
5°-ATAAGGTGGAGATGCAGGTTC-3’

5’-GCTCACTGGCATGGCCTTC-3’
GAPDH 200r23
5’-ACCACCCTGTTGCTGTAGC-3’

[ Western Blot Analysis]

FEDOFHEICHEL, BBl O /LY I 2 ER L T L 72, PPARa,
PPARSDHEHIZIX. L F4L anti-PPARa. rabbit polyclonal antibody (sc-9000; Santa Cruz
Biotechnology, a dilution factor of 1:200). anti-PPAR/S rabbit polyclonal antibody (sc-7197;
Santa Cruz Biotechnology, a dilution factor of 1:1000)% £/ L 7=, %72, NIH Image software

Z AW BT 21TV, B0 RORE 2@ LT,
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fER L BEE

2-1. shRNA BB LV FUAINVART Z—DRELE

ARk dsRNA #FWT RNAI 2FE T 256, ERRNICBT2ZEERS L UT
DOHROFHGEHRENHE L STz, AR ® shRNA FEHR A7 LAFWT RNAI 2
FETIFERIINOOMBEREAR L BETHELZHET T 272008 LT/ v I ¥
v UEFAOEREEREE LTER SR TV 2 ARFCIL, B8R TR
BEIETHHEAITASAVLNTVAL b YA VAT Z—DF T, IRIEH DG
CHHRILKBLETIEZEAL. RERBEFREVPERTED VUV FUANVANT F—
(LV)IZ shRNA Aty ML, 2 Oliert - FRAMZFHEL, AV LV
I% vesicular stomatitis virus G glycoprotein (VSV-G) EH %= _a—7L LTN5729,
EARICEYRE - MR bRk A e

AEEGET R SE TR TH Y | EAKES e

gatcccc NNNNNNNNNNNNNNNNNNN ttcaagaga NNNNNNNNNNNNNNNNNNN ttttt ggaaa t
gzg NNNNNNNNNNNNNNNNNNN aagttctct NNNNNNNNNNNNNNNNNNN aaaaa ccttt agatc

JANZ ERFETHD TS, s, U4

NWAERRFCHERT 2y r =V 77 ;
[R[usl = e morel o sl o e
Z AR5 HIV OEEB T (vif, vpr, =

vpu, nef)F & O BEIE T (tat, r ev) % Hi bR Fig. 14 Vector construction. (A) Oligonucleotides
encoding both strands of the targeting sequence, a
L. 3’LTR ® U3 IZH DB/~ —/7 B spacer sequence which provided a loop structure
and a transcriptional termination signal TS5 were

FT—F—fERZHIE L TWAD, FOXE annealed and inserted into Bglll/Xbal sites in
pHMS-H1. (B) Schematic representation of

] = s < - self-inactivating (SIN) lentiviral vector plasmid
LT TH < (P2 L ASATRY ;‘F& = (CS-H1-shRNA-EG). CMV: cytomegalovirus
promoter, ¥': packaging signal, RRE: rev responsive
EWFHEZR N7 ¥ —Td 5 (Fig. 14B). element, cPPT: central polypurine tract, H1: human
H1 promoter, EF-lo: human elongation factor
shRNA OFHL|ZiZk FHI 7B2E—% —%  l-alpha subunit gene promoter. EGFP: enhanced
green fluorescent protein, WPRE: woodchuck
FAU . shRNA DO L— T EE X TR 9 D BESI hepatitis  virus  posttranscriptional  regulatory
element. A: deleting 133 bp in the U3 region of the

3°’LTR



X TTCAAGAGA E2%I % 3&IR L 7= (Fig. 14A) >,

2-2. shRNA RHE LV F I NVARY Z—OF BN : ©F VBEF Luciferase 12
x4 % RNAi 1R

ShRNA 77 A I RR7 Z — & FHWTEZREHIBW T firefly luciferase (2% L
TR HER EN TV D shRNAFEER T & v b ZH#E LI shRNARF L T 7 A b
Ay #—(LV-shRNA-Lu)% {ESL U | BRELHERIN T D RNAIL BIREZRE L7z, T O firefly
luciferase 1259 % shRNA 77 A I RX7 ¥ —X, firefly luciferase ZE A &> &
FTDHTSTAIRRZ Z—LBX% 101 DILETES L THIIZIC co-transfection L7243
&, firefly luciferase DFELAZ =1 b —/LDFK 10 %%%Ei 'C“Tﬂ#ﬁ'ﬁ"é LR S
T U5 (Mizuguchi et al., unpublished data), fES L 72 LV-shRNA-Lu % E&4s X W72 /g T,
shRNA EE bt v &R Vvway ba—Lvo_7 Z—LV-EGEEHEIZ T, B
X % 30 %FEE E T firefly luciferase DFBLEIHT 5 Z & 3 TE J=(Fig. 15A and 15C),
ELIZINLOMIAE 3 » AR E D R L BICRROME 21T o Tofi R, Bk 1
BRIBIZE LN FEER L A% RNAI ZIERPRD b/ (Fig. 15Band 15D), ¥/, %&D
BatTH A Lz Ad-Luc (firefly luciferase BELA v b2 F T 77 A "= a—F
REIRGD 75 ) UA AT F =) TN b OMRICELE S E581IC6, 77 AIF
Ry Z—Z XY firefly luciferase BB > M EEA LGS L RFRIZ firefly luciferase
OFBIMEI RN H7-(Fig. 16), ZD X 912, fEE L7z LV-shRNA I3ZhFH9 50
Erpei72 RNAI DV R A2 FEAEETH Y shRNA A~ Z— & LTOHAERH L)

Lot
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Fig. 15 Effect of lentiviral vector mediated RNA interference against Firefly luciferase. (A and C) HeLaP4 cells
were infected with LV-EG or LV-shRNA-Lu at a multiplicity of infection (MOI) of 10. The infected HeLaP4 cells
were grown and transfected with a plasmid expressing Firefly luciferase (pGL3-control) and an internal control
plasmid expressing Renilla luciferase (pRL-TK) by using Effectene reagent. (B and D) The transduced HeLaP4 cells
which had been continuously passaged for 3 months were transfected with pGL3-control and pRL-TK.
Dual-luciferase assay were carried out 24 h (4 and B) or 48 h (C and D) after the transfection. The results are
presented as luciferase activity (arbitrary unit), which is the ratio of Firefly luciferase/Renilla luciferase. Results are
expressed as mean = standard deviation.
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Fig. 16 Effect of lentiviral
vector mediated RNA
interference  against  Firefly
luciferase. HeLaP4 cell s were
infected with LV-EG or
LV-shRNA-Lu at a multiplicity
of infection (MOI) of 10. The
transduced HeLaP4 cells which
had been continuously passaged
for 3 months were infected with
adenovirus vectors expressing
Firefly luciferase at MOI of 40
(4) or 8 (B) for 48 h and then
assayed for luciferase activity.
Results are expressed as mean +
standard deviation.



2-3.  PPARyIZX$ 5 shRNARBLL VF U A VAR Z—DFREr L RNAIZIR DR

PPARYIZIEI A DO /M LIBRRIZB N T AZ—LFaL—F—L LTHI Z &
NERIZE BTN S 86768 2 = = PPARYZZNEAINC /) v 7 X745 Z L NATkER
Z—74y MEEHIOZER I, BIBRAEAGHIAE 2 S AR M AE ~D LIl 2 R 72 5 T

PPARy-mRNA £, PPARy# > /X7 EDE L Z HEIEICFHME 21T o 7=,

2-3-1. PPARy-mRNA (Z%f9" 5 shRNA #—4%" > MELFIDFRR

PPARYI(Z%}3 % shRNA @ ¥ —7% v MEFIIEL, GC & =. PPARy-mRNA D ZikH#

&, MOBET & OMEFEMEZ BEICANZRA 5, PPARy-mRNA OFEREEE AL I3

Fig. 17 The secondary structure of the murine PPARy mRNA and target sites of shRNA selected in this study.
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—4 % X 5 IZ§%ET L 7z(Table 5 and Fig. 17),

Table 5. LV vectors used in this study

LV vector ShRNA-target gene shRNA-target sequence
LV-shRNA-P11 PPARY1 & 2 CAGCTCTACAACAGGCCTC
LV-shRNA-P12 PPARy1 & 2 ATGGCCATTGAGTGCCGAG
LV-shRNA-P13 PPARY1 & 2 TAAATGTCAGTACTGTCGG
LV-shRNA-P14 PPARyl & 2 TTGGCGGAGATCTCCAGTG
LV-shRNA-P15 PPARyl1 & 2 GTCTGCTGATCTGCGAGCC
LV-shRNA-P16 PPARy1 & 2 TCACCATTTGTCATCTACG
LV-shRNA-P17 PPARY1 & 2 GTTTGAGTTTGCTGTGAAG
LV-shRNA-P18 PPARYl & 2 ATGAGCCTTCACCCCCTGC
LV-shRNA-P19 PPARy1 & 2 GATCTGCGAGCCCTGGCAA
LV-shRNA-P21 PPARy2 ACTCTGGGAGATTCTCCTG
LV-shRNA-P22 PPARY2 CCTTCGCTGATGCACTGCC
LV-shRNA-Lu Luciferase ACGCTGAGTACTTCGAAAT
LV-shRNA-Scramble No target gene GCGCGCTTTGTAGGATTCG
LV-EG ¢) G

LV-EG has no shRNA-expressing cassette. All vectors carry an EGFP-expressing cassette as a

marker gene so that the cells transduced with LV-shRNAs can be identified by green fluorescence.

2-3-2. PPARy-mRNA BIZ 52 2 &

£ LV-shRNA % &Y% & B 72 aiBRAS MM (3T3-L1 preadipocytes) & AV, 3{kde
£ TFT?D PPARy-mRNA FI L ~L% RT-PCR (ZCFEl L7, 723F: LV-shRNA-Lu.
LV-shRNA-Scramble 72 5 UNZ shRNA BV ¥ v b &FFZRWVAT X — (LV-EG) % &G
SerMilazE Y ba—Ak L, ZOfRE, LV-shRNA-P1S % X O LV-shRNA-P17 &
Yuiife CREZE /2 PPARy-mRNA L UL DK T A3HERE & 7= (Fig. 18). — % . LV-shRNA-P15,
-P17 1Z PPARa& PPARSDETUIZ L A EEEE RIFZ oz, Eiz. PPARYICKT

% ZF DD LV-shRNAs 12DV T b PRRE DM R SR S vz,
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Fig. 18 Alteration of PPAR family mRNA levels in 3T3-L1 cells transduced with LV-shRNAS (A)
3T3-L1 preadipocytes were infected with each LV-shRNA (200 MOI) and then subjected to the
differentiation protocol. Two days after the induction of adipocyte differentiation, mRNA levels of
PPARy2, PPARa, PPARS, and GAPDH were determined by RT-PCR analysis. Results are
representative of two individual experiments. (B) Densitometric quantitation of the gel image shown in
(A, PPARy and GAPDH). Each PPARy value was normalized to the values for GAPDH and expressed
as a fold-increase over the basal level detected in 3T3-L1 preadipocytes.

2-3-3. BIBRAR RSN D> O ARG ~D S LI R

wiz, FEpMiE~D 21k

PHIRN R & 5FAfG L 7o, RiTBRAE A

=S s SN BRL - - 4nM 200 nM 10
., vn v sy &Yy 0 0 e " M
INS ) 150 nM 150 nM 150 nM 150 nM

(BRL-49653) # (X U ®» & ¥+ %

DEX 8] 1M 1uM 1M 1M
PPARY%EE/‘] VAV RIZE2 T o 100uM 100uM 100uM 100uM 100uM
BRI M ~D LA E L < Fig. 19  Effect of PPARy-specific ligand, rosiglitazone

(BRL-49653), on the differentiation of 3T3-L1 preadipocytes to

REINS, ABRIETHWE adipocytes. 3T3-L1 preadipocytes were exposed to differentiation
medium containing different concentration of rosiglitazone for 9

days and stained with Oil Red O. BRL, BRL-49653; INS, insulin;

i A B YA
3T3-L1 MAICHNTD . BYT DEX, dexamethasone; IBMX, 3-isobutyl-1-methylxanthine

V& D LR ER R EE
B SN (Fig.19), = b B —/L" T 5 LV-shRNA-Lu, -Scramble, LV-EG J&¥:/fa
1T, HIBEN O R YEREEICEWE RO Oil Red O 12 & » TR Yeta X, BUAIRG 72

FREIERA AR OREFE & T DIz % LT, LV-shRNA-P15 72 & TNZ-P17 BEYSHIMITIE & A
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EReE ST, EIMRE~D LR < I S TWD T L 23 L7z (Fig. 20A), %
7o FERSAIRRDRERS A RRIEMEDFEHE & L T glycerol 3-phosphate dehydrogenase (GPDH)
TEEZRIE LIz RH D b, LV-shRNA-P15 &-P17 33 % ) 7 As i#liAa 43 (b4 ae
2B 52> & 72 o 7= (Fig. 20B), ZH 51X, RT-PCR OFER L IFIFFBE L TEBY . PPARYD
HENGROICHH SNZHRTHHZ ENTBENZ, £/, ARFT 3T3-L1
preadipocytes D43 {LFFE I L 72 B I I X LB B IR BE(1uM) D PPARYHRF A Y 77
Y REHRMLTE Y FEH L7z PPARYY VR0 OIEHEER+H2IZ5 E BRI SN DHEHET
HHEEZOND, EFDX D REMETIZEWVTH LV-shRNA-P15 72 5 ONZ-P17 RS
TIRIEEAESEBRD TN LB b, LV-shRNA-P15 2 H TNZ-P17 1T & -

THFEEIND RNAIDIEPEFEICRARLOTHDZ ENTFERINTE,

Fig. 20 Effect of LV-shRNAs on adipocyte
differentiation. (A) Differentiation of 3T3-L1
preadipocytes (infected with LV-shRNA; 200
MOI) to adipocytes was monitored by
measurement of intracellular lipid accumulation
using Oil red O staining on day 9. (B) Glycerol
3-phosphate dehydrogenase (GPDH) activity
was measured on day 9. Data were expressed as
percentage of the GPDH activity of 3T3-L1 cells
which were infected with LV-shRNA-Scramble
(200 MOI).

a: LV-shRNA-P11; b: LV-shRNA-P12;

¢: LV-shRNA-P13; d: LV-shRNA-P14;

e: LV-shRNA-P15; f: LV-shRNA-P16;

g: LV-shRNA-P17; h: LV-shRNA-P18;

i: LV-shRNA-P19; j: LV-shRNA-P21;

k: LV-shRNA-P22; 1: LV-EG; m: LV-shRNA-Lu;
n: LV-shRNA-Scramble. BRL, BRL-49653;
INS, insulin; DEX, dexamethasone; IBMX,
3-isobutyl-1-methylxanthine. Similar
results were obtained in two independent
abcdefghi jklmn experiments.

Glycerol 3-phosphate dehydrogenase activity
(% of LV-shRNA-Scramble)
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2-3-4. PPAR family # {7 BIZE 2 B8

BEBLTEZBAICHHE T 2EME LTHER STV 5 RNAI Th 5 23, KT,
—¥# D siRNA D522 FAHRI T2V mRNA (2 U CTHIERFAETEM %27~ L. mRNA O]
W4 2 L R BETFREZMET S L 0O EFRHE I ©, K8 dsRNA I,
THYLEM ORI R L CHIBRBE T 55V A VATEM (Interferon system) % FHFE L T
LE S Z ehb, RNAI OFEICIT 21 HEBREDHEE RNA H 5 W IZTORIBEETSH D
shRNA ZFIAT2 08— THS ™, LnLieddh, W RNA Th D3 HUZZ DFF
BEHIEL ) BB LARVWDIREZFIEEI L TCLE ) AIRBEIIBEET DI LN TER
VY, FFE, ARRFT PPARy-mRNA (2% L TEREF L7V < DD shRNA ¥ —75" v HELS]
%, PPARa & PPARSIZH L C—H M TH D, £ Z T, /ER L7z LV-shRNA D PPARy
W25t B B B 2 BREE T 5 729 IZ PPARy, PPARo., PPARS IZ%f3" % Western blotting %
FTNENENDZ L RT VANV ERER LT, £ DOfER, LV-shRNA-P15 8 X O-P17 R
MBIZHIT D PPARYDE LWEEMGIZIR L &£z, 2 bue—L# L FREED PPARa

B X PPARSHEELZHERT D Z L 23 TE 7Z(Fig. 21),
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373-L1 (preadipocyte)
LV-shRNA-P11
LV-shRNA-P12
LV-shRNA-P13
LV-shRNA-P14
LV-shRNA-P15
LV-shRNA-P18
LV-shRNA-P17
LV-shRNA-P18

LV-shRNA-Scramble

LV-EG

Fig. 21 Alteration of PPAR family protein levels in 3T3-L1 cells transduced with LV-shRNAs (200
MOI). (A) Four days after the induction of adipocyte differentiation, the whole cell extract was
analyzed by western blotting with antibodies against PPARy, PPARa, PPARS and GAPDH. Results are
representative of two individual experiments. (B) Densitometric quantitation of the image shown in (A,
PPARy and GAPDH). Each PPARy value was normalized to the values for GAPDH and expressed as a
fold-increase over the basal level detected in 3T3-L1 preadipocytes.
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2-3-5. N7 F—RBYSHRRIZ 35T 2 R RHO 72 AR DRI 3 (L B0l 2 R O HERR

KB, TRNETORHMNTRELRMBERISE DN LV-shRNA-P1S &
LV-shRNA-P17 {Z & 2 iEAG#RE D o3 zh R 2. 8 % O#ifa L~ L TRl 217 - 72,
ERH L2 ToRT Z—1F, N7 ¥ —RIMIaO R EIZAE H FTEE7Z: enhanced green
fluorescent protein (EGFP)REL V& » & H L T\ 5 (Fig. 14B), 2> b r—/L & L TEEA
L7z LV-shRNA-Scramble &4k 3T3-L1 Mg Cix, fko=NB L L THEINLI T ¥ —
YR BV TR D AE KA R K OSERE N~ D IR OB BLEE S 4L, BRI
a~D5Ab % HeR T D Z & 3T & =(Fig. 22, LV-shRNA- Scramble), — 7. LV-shRNA-P15
72 & TNT LV-shRNA-P17 ERYSHID I TRRAE MR DT RE 2 #ERF L TRV . (b3 il &
NTWBEEF N 52 Th o I (Fig. 22, LV-shRNA-P15 and LV-shRNA-P17), % 1=,
LV-shRNA-P15, LV-shRNA-P17 H3E&¥x L CTUWRVNEGFP ORENFED H LRV )T

DI, REMMRa~D LB BE Sz,

LV-shRNA-P15 LV-shRNA-P17 LV-shRNA-Scramble

Fig. 22 Identification of the 3T3-L1 cells transduced with LV-shRNA. Brightfield and fluorescent
microscopy images collected from the same field. The LV-shRNA infected cells, which expressed
EGFP, were detected as green fluorescence (upper panels) and morphologically identified mature
adipocyte with a voluminous spherical shape and a large accumulation of intracytoplasmic lipid
vesicles (lower panels). Bars represent 100 pm.
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5 EEHIT, TNETHLNTEN TV PPARYD A BEREMIT A KRE S ERT DD
DEHFFIND,
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BEMRIBARLY o — VR E Vo T EHRMERESGRBOBERIL. T AU D
TREFEFACDIED E RO TS BT, 2RI L TRAATOBRERIIEEDHT
HDHN, TR, BEEKBAOBERIAMIC LR LTS 2, KRBT, RERER
Blzxt LT PPARYRIEAA Y ¥ — I X ABETIHRENERATH 2 Z L 2B ERE A
WTHID TRLEZESDTH D, ERHHEROBEMTH DM, FFRENZIIAT oA FE
T OEEP, BIFEDTER], & 5 WE/ A 472 —TPPARy LNV OB BRD b D
EGIEISHT 2 I LIIERDOH DI LIELERD,

AL TIREICRERBREEICOV TR ZERN, fOBBRIIH LT, £
CREEZ BE S FREIZH LT PPARYBETT U AN —RNEREEZRTNLEINEV IR
B LT HFEEICHEEE, Fox ORI N — 7 TIRBEIC. EEEXRBRL v —9R
DA L FREIZ NF-xB OFEM(LPRIEMES A A A v ORBEEBIBD N5 IHERE
M EEREEICR LT, PPARRIEEOEMELSHHAICE Z L2 ®EL TS T, &
HIziE, DEOBDEEREECH L TH, PPARYRENBHEAICE LW ®ERH
BB H P PPARYREOEMEALSEMEEREEZEOMAENF N TH 5 TaEttE %
RLTWA, LELBRRSZEDO—FT, DIED PPARYy LUV, JEHEE-CIEE 1T~
TELIBEVDLEETHS >, T, LBRLBE & RIS, EBILIZHVES TS
BRICK LT h PPARYRIZ S Z DEEEMEIT 2 2 L B3I S 7o), Fox PSHEE T
FALTHRE L& A PPARyIEMEAIIZ & 2 B5 %D B ILFERR C & 724> > 7z (unpublished
data), = ALIFMGITTEET D PPARY L~ UULRIZHE AR T HE L DRV DIZRIRBFR
HHENRPS DTN EZEZ BN D, 5%, PPARYDFEI LI & T OIEHELD
FAAR - BRI RIETHEL S LICHMICRIT 2 LERD D, 20X RBEAND
b, AHFZECTHERL L 7= PPARyD R HLE R R AYH D3RI IIHI FTREZR shRNA FEHL L F
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TRt HEREST.
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2. PPARyDIE 13, PPARYRFEKID Y FIZ X BIBRIGRIIR 2 W S &2 ERFER
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3. RIERE ~PPARyEE T 2 5E L PPARYRE 2TEM LT 2 Z L3, REMBRER
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