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[ E] HE: UEEREN M mPPARy]1 2 JuH0H IFN - vy 55 ECV304 40l galectin -9 EEME QR
Ko ik MERE/DNE PPARy] EE A SUE R RR R AR K Bl & 80% Y ECV304 4 i %5 T AR R E
(1x10* U/L.5 x10* U/L.1 x10° U/L 1 2 x 10° U/L) % TFN — y T30 ; 3 IFN - (1 x 10° U/L) KB E 24 h
i) ECV304 4153 px BR4H (C) \PPARy BB i BERIA 4 (P) \PPARy 1&E4LFRI di#5 FU B T B4 (T) DL K& PPARy £
1 BRI AN A FUERIL R (PT) 47 T, WA FIFI & IFN - y X ECV304 40 /i galectin -9 B FEHRE
HIFER , LA B PPARy BB BERA A/ SiE 3 ERER R, 4% E% ECV304 41 galectin -9 EH R
5. IFNy 8% 24 h j5, ECV304 40l galectin -9 FEFEFIE HREM NN, B galectin -9 Rk 5 IFN -y R BEHR
#o PPARyl EF% LM IFN -y T galectin -9 EE/FHRE, Mg 71X LR {EF T ; PPARyl B E %%
Yo gl AR S ERZE T S A0 il IFN — v 355 galectin - 9 BN/ HRE 5 H— PPARyl ERFE MMM, EF
ECV304 41 /fd PPARy X 21K, T PPARy HEE G REFIELAZ MR PPARy BERIK. 4it:PPARyl EH
Yl IFN -y 755 ECV304 40Hf galectin -9 BB/ & HRIAT BE2 PPARy EH R IEREREFEAN —-IEE
B,
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IFN -+ —induced galectin —9 gene and protein expression in ECV304
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[ABSTRACT] AIM: To investigate whether adenovirus — mediated mPPARyl gene overexpression inhibits IFN —
- induced galectin -9 gene and protein expression in ECV304. METHODS : A replication — deficient recombinant adenovi-
rus expression vector of mPPAR-yl was constructed by using the AdEasy system. ECV304 were incubated for 24 h with 1 x
10* U/L, 5 x10* U/L, 1 x10° U/L and 2 x10° U/L IFN - vy, respectively. ECV304 stimulated with 1 x10° U/L IFN —
~ were divided into 4 groups in random: P group (PPARvyl gene overexpression), T group (ireated with troglitazone 40
pmol/L in DMSO), PT group (PPARyl gene overexpression + troglitazone treatment) and control group. Changes of
PPAR+ and galectin -9 in mRNA and protein levels in different groups and subgroups were investigated by RT — PCR and
immunoblotting. RESULTS: Galectin —9 expression was very few in normal ECV304. IFN -y induced the expression of
galectin —9 in ECV304. Degree of galectin —9 expression increased with the dose of IFN — . PPARyl gene overexpression
inhibited IFN -y — induced galectin —9 expression in ECV304. Galectin -9 mRNA and protein expressions from PT group
and P group were inhibited in similar degree (P >0.05). However, this effect was not observed in troglitazone intervention
(P>0.05). PPARYy expression was also very few in normal ECV304. PPARvyl gene overexpression/activation had no
effect on endogenous mPPAR+y expression. CONCLUSION: This may partly contributed to the anti — inflammatory and
immuno — regulatory effect of PPARyl gene overexpression by inhibiting IFN — v — induced galectin —9 gene and protein
expression in ECV304.
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o A e G A WS B2 K y WA ( peroxi-
some proliferator — activated receptor y, PPARy) K
BIERAER 14558 W7 40 g 404 59 B T g A
RN, R4Sk, BR9 & BE PPARy 54 RE AT
SRR B AR . PPARy 7E4L LI 19 45 F
M A FRE, BRI 1L PPARy 1 fil
IFN -y #5-3 AKER## Ik Py B2 40 g TP - 10, Mig. 1 -
TAC.VCAM -1 1 ICAM -1 ZEFEFEE", BE
Z (galectins) RA R A HOKLSWHIRTIR, 5 B -
RMEFEAARET . HPEEER -9 (galectin -9)
R T 4 f =4 W B IR M h 4 s B 7, 72 /8
B MR N AT P R EEERS T, Imai-
umi S H I IFN -y 555 AL P B 40 M 5 %
galectin -9, I, galectin -9 ZEHEFREFT AP
HEMEM. BAAFAM galectin -9 BTRFEHLEH %
5o HBTHMAEE PPARy] R B RAXTILE N
BN galectin -9 HYTRIEEM, B, HFLEHE—
5T PPARy £ B B A A/ BE 43T IFN - vy
75T ECV304 ZAffi3 ik galectin -9 BIfER . AR
¥ IFN -y TR ECV304 ZffaREN L BT 51 4 4
HEAT T X AR 4H . PPARy B B R 15 4 . PPARy
TEALF 4% 51 BF T P 2H LA J. PPARy B o B ik
I 4 371 R L R s MR &4 ECV304 A 9%
11 AR PPARy FIBEE R -9 (galectin -9) B/
S[:0F.Sryt i

#7 # #n

1 #RFEE

1.1 #H# B E Ad PPARYL( BEfTHE),
ECV304 Zhffitok B XE SRR .0 (ATCC) , #h
WIIMW 5 Sigma A ], /) PPARy B33 [P &
(sc =7273) ML L TP galectin - 9(sc — 19294 )
VAT Santa Cruz AF], BARMEALY IR ICH FHL
MRAGRHLFE 041 & DAB A&l T4 I A,
IFN - v ( mouse, recombinant, E. coli) j § Calbio-
chem 2% ®], R A Primer 5.0 ¥ 4 ik it 3| ¥
mPPARv1 (U01841) k5|4 5’ - GTC GAC ATG
GTT GAC ACA GAG ATGC -3', T34 5’ - TCT
AGA CTA ATA CAA GTC CTT GTA G -3’ (1440
bp) ; hPPARyl ( AB005526) Fii#5|%) 5' — TCT TCC
GTA ATG GAA GAC C -3', FiF5I4)5' — GCA TTA
TGA GAC ATC CCC AC -3'(474 bp);galectin - 9
(BC105943) Ei#51% 5' — GAG ATG GCC TTC AGC

7 &

AGT TCC -3', FiE|% 5' - CGC CTA TGT CTG
CAC ATG GGT - 3’ (260 bp); P4 % GAPDH
(BC083511) L2145’ - GCC ATC AAT GAC CCC
TTC ATT GAC -3', Fi#8|% 5’ - ACG GAA GGC
CAT GCC AGT GAG CTT -3'(609 bp) , ¥ g
BAEYEARE R AR A B Trizol ¥ AN &
T E¥gA TA%] . PVDF i Hi4% H marker(11
-170 000) W4 T RaE A H],

1.2 MZE  FluorchemTM9900 #E i 15 1Y . Heraeus
B ( Biofuge stratos) \SHZ — 82A $ & KB H B IR
4% - eppedorf mastercycler gradient PCR {¥ , Olympus
BX51 g% &%t .Olympus %t IX71 {8 & B 1145 . Bio
- Rad T H LG MR BESE

2 A&

2.1 BmREFJRAZXBRAEAZARETH AHA
AdEasy R4uH 8 E Hil Bk fE 2 mPPARy1 L AR 7R
BRI, 7E 293 A TRENY I, IHRERE
2.2 a3z ECV304 M T 10% /N1
RPMI - 1640 3535 575 37 C L& 5% CO, 5 g5
B, LBETFE0.2% /MNEMLTER RPMI - 1640
R EREF 12 h,

2.3 Bhwmpesa HRLE 80% i ECV304 41
T 0. 2% (RINIF I 7R 3B 77, iR 4E IFN - JlE & (1
x10* U/L.5 x10* U/L.1 x10° U/L 1 2 x 10° U/L)
AR E 4 4, 0%F 24 h J5, IKE 4, PBS & A%
B, B2 IFN - y(1 x10° U/L) FURIBGHB S 24h i
ECV304 4 ffd, BENL 73 B 4 MR A# AT TFH: ©
PPARy 13 ¥ ik 4H: 15 mPPARy RE KGR B
(R 2.5 x10" pfu/L, ¥k 1 mL/L 3553 MTT 3£
B UE Ik B AR ma 40 Y ) ) SR 0. 2% fRIMLIE 3%
FEIEFE ECV304 41 16 h )5, B & 10% M5 1%
FrEL; @ ol 4% 5 B 4 il 4R B B VA T R R
(DMSO, ¥ & 40 pmol/L, &R <0.01% ), FH
0. 2% {15 ¥ 23552 49 ECV304 40 16 h j5,
B 10% IME A ; QIR : THRE (F &
[&]_k ) i 4% 37 B[R] B T 70 16 b J5, B #: & 10% Ifi
WHRHRE, QX RA: 7 0.2% KI5 R 2 F LN
ECV304 415 16 h 5, B & 10% M iERH#E, &
HAM ARSI T, A T HF 4G 1H6Y,48 h FUIEH
Jiiof

2.4 RT -PCR £ #7 & #1 ECV304 % g, PPARy #o
galectin -9 mRNA #£3i5 76 T -25 BFMPHEF



ECV304 21, % BikFEPLA AL 2 40, %% TFNy Tl
S 4 N, BH 3 M, IR 41, Trizol K57
BRI S RNA, E5ME 6 B iRl RNA &
B W54 cDNA % 1 4%, mPPARy Iy PCR &
RiZ&fE:94 C 5 min,95 C 30 8,57 C 30 5,72 C
1.5min, & 30 M, 72 C E A 7 min,
hPPAR«y . galectin — 9 F{l GAPDH fj PCR % i & 14 :
60 °C 30 5,72 C 45 s, PCR P=¥7E 1. 2% B el it
eIk, B R RE W, W0, 25T E
B #) 2 A mPPARy,hPPARy F1 galectin —9 5 GAP-
DH 2 E RN A B HAE
2.5 &V RAER &40 ECV304 %8 2 PPARy
Fo galectin -9 B G ik FET-25 FHFMPER
ECV304 #iiffd, ¥ bILFEDL B 2 41 K TN -y ]
BAHTHR 4 NTWH, SH3 M, KEHE, RAE
HEBBERSEL, BB ITRNER S
&, R 15% W3 BB 4% 2K, B 4 40 B
100 pg(20 pL) BEHMA LHEFL,128 VIEREERHH
¥k 45 min J5, BUH e, 7E Bio — Rad ¥ 248 & 28
mA {EFET 18 h /5, Bl PVDF EHATHRPLE R
R (LR BI B N 1:1 000,T1H1 4 1: 500) , DAB &
. BERBBRRGEEMH, WHEMIHTEROCE A E,
3 GritFaE

BRI £ pnitiE (3 +5) T, B4R B
HRR 25T, B A Newman — Keuls #2535

& xR

1 AEFE IFN -y Bk #x ECV304 4@ galec-
tin -9 EERZRFM

L YK B B 7% :250 bp F1500 - 750 bp Ab&4A 1 H
KA, 2 BIXF L galectin —9 F1 GAPDH EH 1™
YhEB, WE 1, IEH ECV304 4l galectin -9 FH
k¥, IFN -y JB5 24 h,ECV304 408 galectin -9
HEREBERT XA (P <0.05) , K IFNy Hil#
BN, galectin -9 FEFHFKIEMEM, galectin -9 FH
KX IFN -y fIEERREHCR, WA 1,
2 F[EFEIFN -y Bl # 3t ECV304 4 galec-
tin -9 FERFRIXHIHIT

SDS - PAGE s 3k B @7~ :36kD Ab I 1 &7, 4
galectin —9 F5H, WK 2, IE% ECV304 41 galectin
-9 B HKFEE, IFN -y & 24 h j5,ECV304 4
Jfi galectin -9 /K- BE KT HELA (P <0.05),
TMH galectin -9 HH KL E IFN -y HIHERLGE
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RWORFR FE IFN -y RIBE BN, galectin -9 FH R
mIh, WA 2,
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Fig1 Galectin —9 gene expression in ECV304 stimulated by
IFN - y(galectin —9 —260 bp; GAPDH —609 bp). x +s.
n=3. *P<0.05 vs C group; *P <0.05 vs 10 U group;
"P <0.05 vs 50 U group; *P <0.05 vs 100 U group.

B1 [PbE&E ECV304 4 galectin -9 EERIETN
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Fig2 Galectin - 9 protein expression in ECV304 stimulated by
IFN - y(galectin —9 -36kD). x +s.n=3. *P<0.05
vs C group; *P <0.05 vs 10 U group; P <0.05 »s 50 U
group; *P <0.05 vs 100 U group.

B2 L& HE ECV304 41/ galectin -9 FHRIETN
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3 PPARy B S/ ik 3t IFN — v TRl A9
ECV304 4101 PPARYy $1 galectin —9 & FEREH 2N

L BIRE B : RN B A 3 8 mPPARy B H
Heyuzs TIFN — vy FUR ) ECV304 41/, A 4 75001
M, WE 3.4, LB PAH.TH.PTHMCH4 4
W20 ECV304 4iffs PPARy B F AL, SRR
P 2T 41 .PT 4H ECV304 41 s P4 ¥R Ik hPPARy Z:[H
WFRBEGNBHATHBZR (P >0.05), XA

T 4 KK 3] mPPARy 2 H ik, H P 451 PT 4
ECV304 #iiffiF mPPARy B H Kk, HREEHM
(P>0.05), & 5.6, 4 P4 . T4 . PTHAMCH
4 A4 ECV304 41 galectin -9 BEFHA L, 45
HEP. T 4 ECV304 41 galectin -9 HEFEK S
TR TCHA .22 57 5 P 411 PT 4 ECV304 41 galec-
tin -9 FEEFXDFTXFRA(P <0.05) , Hg /A RE
AL, G E TR EZF (P >0.05) , LA 5.6,

Fig3 PPARvyl gene overexpression in ECV304 stimulated by IFN — y( after 24 h) (left; bright light; right: fluorescence).

B3 PPARyl EE¥# 4 IFN -y Fikl#a ECV304 405

90.0 po

Fig4 PPAR+yl gene overexpression and Troglitazone intervention in ECV304 stimulated by IFN —y( after 24 h) (left: bright light;

right; fluorescence).

B4 PPARy EEFZE &I TRME IFN -y Bl Ky ECV304 41/

PT p T

C_ Marker PT P

T C_ Marker PT P T
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IFN-y(+)

Fig5 PPARvy and galectin -9 products with RT - PCR (mPPAR~y —1 440 bp; hPPARy —474 bp; galectin —9 —260 bp; GAPDH -
609 bp). PT:PT group; P:P group; T:T group; C:C group.

&S5

40 ECV304 #0F1 PPARy F1 galectin —9 & F RT — PCR § &= #) B ik E



4 PPARy iE{Lol/ fid RiE3T IFN -y TR S B
ECV304 #fifi PPARy # galectin -9 B = RIEHIEM

b P4 .T 40 .PT 4701 C 4 4 4 ECV304
#iffl PPARy EEHKF, 45 RAW: PAMPT A
ECV304 4 i PPARy EHRZ Z TX A (P <
0.05) , =t P4 PT A3, B T H 53
RAFITETBEZRF (P >0.05) , LA 7.8, I
P 4. T 20 .PT 4 F0 C 41 4 N4 ECV304 41d ga-
lectin -9 Z{ H/KF, 45 R R T 4 ECV304 HHfd ga-
lecin -9 AR A S RATHE 257 ;P 4 PT
¢ ECV304 40 il galectin -9 T H FE X WA (P <
0.05), HE PR EMHL, R #HBEER (P>
0.05), L& 7.8,

67 kD

- 283 -
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1.0 B hPPAR
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Fig 6 PPAR+y and galectin —9 gene expression in ECV304 cell
in different groups. % +s. n=3. *P <0.05 vs C group;
*P <0.05 vs P group.
tb#: &40 ECV304 40 it PPARy 71 galectin — 9 B FE %
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IFN-y(+)

W e e W 36KD

Fig7 SDS - PAGE of PPARYy and galectin —9 proteins in ECV304 cells with Western blotting ( PPARy — 67 kD; galectin —9 — 36

Marker C T P PT
IFN-y(+)
kD).
B7 %EOiEZE&I PPARy F galectin -9 B RIE

0.9r x4
0.8+ O Galectin-9 —I
0.7¢ [ PPAR

2 0.6

= 0.5+

By i P
0.3
0.2 *#
0.1 _I—I A—I
0.0 C I P I T I PT

TFN-y(+)

Fig8 PPARy and galectin — 9 protein expression in ECV304
cell in different groups. x +s.n=3. "P <0.05 vs C
group; *P <0.05 vs P group; "P <0. 05 vs PT group.

B8 [t##&4A ECV304 4 PPARy F1 galectin —9 R R

EARE
Wi
BER R (galectins) H 3l A8 Y1 40 M & BLAI 23 3
BERZAA MU LRRBEANALR, FES 54
MEEIIRBIFIRE , BN A 5] B9 40 B T O Bk R AL

EHIEYE R galectins 72 FR R & A4 40 g A K/
T 20 ) 2 R L AT R B v EE AR

AU, RS B - AR FEMNNNEER, ga-
lectin -9 H e MW/DNRIEEF 438, Galectin -9 B4y
MAINRERER B M T . AL BR galectin -9
FEARRFREMFRERS, BEREFZHA
#wERE,

& B 15d - PGJ2 764k PPARy 5, # il IFN
-y PR A KB FE Ik P B2 40 ffg TP — 10 Mig I - TAC,
VCAM -1 #1 ICAM -1 ZHEmFE%" . WH 15d -
PGJ2 #iil TFN — -y 75T i W TR PAhr 240 R X PN B2 40 B
IR, FEIRE &L PPARy J5, 1l T galectin
-9 HEMBHMFEZE . EN PPAR«y — galectin —
9 [FEEMTTRE S RBEMRIER Ko

AHBGE R I, IE % ECV304 4 galectin —9 LK
FikF. IFN -y JB5F 24 h J5, ECV304 40} galectin
-9 FERFRIEM, M H galectin -9 FEFEFKEE IFN
-y HIMEBRAERMXER, B IFN - v HIBEHm,
galectin —9 FHFE X, 1M H galectin -9 FHHFE
BREERREIRELL, 58 A Zm IFN -y
B3 galectin -9 FEH/H HIFKIA ; PPARy B HGE YL
% IFN - y 5T galectin - 9 BEF/H HWKIL;
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PPARy J& (R 5% 44 A1 th 4% 5 B L R0 ] IFN -y %
3 galectin -9 FFH/H HFKE 5B —K PPARy FH
Y N A . 1EH ECV304 4 PPARy FRik &
{i%, i PPARy £ B 3 3% 35 25 70 o o) 38 4 38 /0 B
PPARy 3£ B M1 8 H B9 3R 2%, T il 4% 51 B T F4
PPARy i A HFILRIBLH ECV304 4fg Y IR
£ hPPARy KB 5X AR, BiBATCIE PPARy %
AL B B R B A E e ECV304 40 i N J514: PPARy
HEFKE,

PPARy1 ZERRRSHE Juam ] IFN -y FHRBERR
-9 (galectin —-9) 2 H/FE HIZFE X ;15d - PGJ2 HiHl
IFN -y %5 galectin -9 ZEFME HHREL KX IE
BRI M Xt ECV304 40 fd i ZGFY, T PPARy 33l
Fth a5 IT LR ER . XU EiRER S5
iR ) 245 B 1 A& 4K PPARy BRI JEE, PPARs [iR
THEAEE S RXR B B, SEEFE B
¥ PPAR 2 W JG /4 ( PPAR response elements,
PPRE) %5 5 4% 4 41, PPARs W B2 H B 5558
BELIE DNA 458875 2, BUkHE DNA 45 55 85
MF B TR TE AL PPARs Jr sl bl R F=5"
PPARy ZHE AN E Ye ] IFN - v 55 galectin - 9
HE/BORBEATREL HERREEH. W
il galectin -9 {55 P I EE PPARy HHE K iF &
BRI 1 NEEH .

(8 % x &]
(1]

Tontonoz P, Hu E, Spiegelman BM. Stimulation of adipo-
genesis in fibroblasts by PPARY2, a lipid — activated tran-
scription factor[ J]. Cell, 1994,79(7) :1147 — 1156.

[2] Vamercq P, Latruffe N. Medical significance of peroxi-
some proliferators — activated receptors[ J]. Lancet,1999,
354(9173) :141 -148.

M F, % 3, KEE,%. PPARy ZEAF A # apoE
-/ - /PEEBIKFR TR SRR A A LR R
[J]. P ERILEFELE ,2006,22(12) 2289 —2295.

Marx N, Mach F, Sauty A, et al. Peroxisome proliferator

(3]

(4]
— activated receptor — gamma activators inhibit IFN — gam-

ma — induced expression of the T cell — active CXC chemo-

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

[13]

[14]

kines IP - 10, Mig, and I — TAC in human endothelial
cells[J].J Immunol, 2000,164(12) ;6503 —6508.
Jackson SM, Parhami F, Xi XP, et al. Peroxisome prolifer-
ator — activated receptor activators target human endothelial
cells to inhibit leukocyte — endothelial cell interaction[ J].
Arterioscler Thromb Vasc Biol, 1999, 19 (9) ;2094 -
2104.

Chen NG, Han X. Dual function of troglitazone in ICAM
-1 gene expression in human vascular endothelium| J].
Biochem Biophys Res Commun,2001,282(3) ;717 - 723.
Hirabayashi J, Kasai K. The family of metazoan metal —
independent beta — galactoside — binding lectins ; Structure
function and molecular evolution[ J]. Glycobiology,1993,
3(4):297 -304.

Matsumoto R, Matsumoto R, Seki M, et al. Human ga-
lectin -9, is a novel eosinophil chemoattractant produced
bu T lymphocytes [ J]. J Biol Chem, 1998, 273 (27):
16976 — 16984.

Hirashima M. Ecalectin as a T cell — derived eosinophil
chemoattractant[ J]. Int Arch Allergy Immunol,1999,120
(suppl) :7 - 10.

Hirashima M. Ecalectin/galectin -9, a novel eosinophil
chemoatiractant ; Its function and production[ J]. Int Arch
Allergy Immunol, 2000,122 (suppl) :6 -9.

Imaizumi T, Kumagai M, Saski N, et al. Interferon — vy
stimulate the expression of galectin —9 in cultured human
endothelial cells[J]. J Leukocyte Biol, 2002,72(3) :486 —
91.

Rabinovich GA. Galectins; an evolutionarily conserved
family of animal lectins with multifunctional properties, a
trip from the gene to clinical therapy[ J]. Cell Death Dif-
fer,1999,6(8) ;711 - 721

Wada J, Ota K, Kumar A, et al. Developmental regula-
tion, expression, a B — Galactoside binding lectin[J]. J
Clin Invest, 1997,99(10) :2452 —2461.

Imaizumi T, Kumagai M,Nishi N, et al. 15 — deoxy — A —
prostaglandin J2 inhibits IFN -y —induced galectin -9 ex-
pression in cultured human umbilical vein endothelial cells
[J]. Int Arch Allergy Immun, 2003,131(1) :57 -61.



