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[#Z=] HMY WLk B EE X Z 4K (faresoid X receptor, FXR) ) K 9K 18 5 771 %8 A %0 JH 8 ( chenodeoxycholic acid,
CDCA) X HepG2 #iiffi# 11 C (protein C,PC) KK M Z M, FRITH 3R BT RENLE . ik DUARTE MR EE (25,50,
75 wmol/L) FXR 387 CDCA J#{ HepG2 4IfL, RT-PCR 43 14 I 4 ZH 40 A FXR 48 5 M 0 2L /N F 8 — AR PR 40 F
(small heterodimer partner, SHP) & PC mRNA k25 4k , 31 FH 520258 9 & & PCR (real-time PCR) 43474540 PC )R IL &
ELISA 625 1 4135 5% L i PC AL 43I it A2 Ak s DRI i Y 235 5 i 25 5 XU  7E AR JHF 102 44t Jf v A2 i Pk
THLH) FXR F3kFURL(VP-FXR) , W58 PC 3 s FiltE i s . 853 48 FXR FifA CDCA J34 1% HepG2 A, i CDCA
WeSE (4G 5 ,SHP \PC mRNA (193K 2 Wi iy , A G 9% {WP PC & H R IK W B W T, 50 AR 2 IR 102
g, WG k) FXR T3S PC R sh TR 2.9 £, 8518 CDCA 351k FXR 512 HepG2 41/ h PC mRNA & 3%
ke, HAREENLE S PC S s+ PTG ARAE G
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Effects of farnesoid X receptor activation on human protein C expression in HepG2

cells and its possible mechanism

Li Jialin, Li Yuan, Chao Fan, Gong Wei, Xu Zhizhen, He Fengtian ( Department of Biochemistry and Molecular Biology,
College of Basic Medical Sciences, Third Military Medical University, Chongqging, 400038, China)

[Abstract ] Objective To investigate the effect of chenodeoxycholic acid ( CDCA ,the natural agonist
of nuclear receptor, farnesoid X receptor, FXR ) on the expression of human protein C (PC) in HepG2 cells
and the underlying related mechanism. Methods After HepG2 cells were treated with FXR agonist CDCA at
the doses of 25, 50 or 75 pmol/L for 24 h, RT-PCR was used to detect the mRNA expressions of small
heterodimer partner (SHP) and PC, and real-time PCR was employed for PC mRNA expression. ELISA was
used to detect the concentration of PC in the supernatants of HepG2 cells. Transient transfection Luciferase
report assay was performed to analyze the change of PC promoter activity after cotansfecting the plasmid VP-FXR
expressing activated FXR into human embryo hepatocyte 102 cells. Results CDCA remarkably elevated SHP
and PC mRNA expressions, and PC concentration in the supernatants in a dose-dependent fashion. CDCA at
75 wmol/L increased the amount of PC secretion by (4.22 +0.97) fold in comparison to those treated by
DMSO. Activated FXR enhanced the activity of PC promoter up to about 2. 90 fold comparing with control group
in 102 cells. Conclusion CDCA can activate FXR, and result in the up-regulation of PC in HepG2 cells.
The underlying mechanism may be involved in the activation of PC promoter.
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1 #REFE

1.1 ##

RNA 2GR Trizol \ MLV 33 %% 54§ , Lipofectamine™ 2000
0 B 25 [# Invitrogen 2\ 7 ; DNA 2R & i . pyrobest DNA 2R & i} |
Bel 11/ Miu 1 BRHHE Y B0 T, 6 325 Oligo d (T) 18 Primers 14
H TaKaRa /\ ], Lysis buffer ,Luciferase Report Assay,B-gal ¥l
17 & B 3 [ Promega /A ], DMEM , Opti-MEM £ Jifl 3 57 & |
B4R B GIBCO A H], AFE 4 C ELISA I35 £ [ X
W ZE BB A R 2 A&, #  48 JH R ( chenodeoxycholic acid ,
CDCA) 14 15 Sigma 23w, ARG Mk L02 HepG2 4 itk g
TroRHBE L 40 A
1.2 ik
1.2.1 Ziffksss H A IR HepG2 102 4l T 7 10%
FR2F UL /) DMEM B 525, 8 F 5% CO, .37 CiF4H B 5%,
AL KRS R 80% Al A AU 3%, 19 2 ~ 3 RAEM
1R, 28 A5 3 ~ 10 /R4
1.2.2 HepG2 40l E H C mRNA FIAM)AR1L
1.2.2.1 Ziffifhti 5 CDCA fb3i ARRERIFH3 ~10
1R HepG2 4l & 80% @il A i, LIS LA (2 ~5) x 10° /LK)
WA T 10 em’6 fLAR T, & 10% 4 13 (FBS) )
DMEM #3350 5 % 60% ~ 80% fl & )5 , W 33535 5L, S04
2T 25,5075 wmol/L CDCA ¥) 2% FBS DMEM 1 3 %
YEFH 24 h, XF FEZH 257 55 AR Z F IR0 ( DMSO) 4h 38,
1.2.2.2 45 5 RNA (4 Wk 24 h g E R
W CDCA % DMSO AbH ) HepG2 4l i, 4 PBS ¥k )5,
10 SEJ5 KA 1 ml Trizol 247 40 i, $% Invitrogen RNA i i
AU URPE A A A0 S RNA, 28 Byt iR W 458 J0¢ FEL K A 00 9T 2 RNA
WLl I M E B,
1.2.2.3 RT-PCR & MWEER C RBWEL i
Oligo d(T) 18 Primers, ¥ mRNA £ RT-PCR 3% %5 5% 5 c¢DNA,
HAE N PC . B-actin ,/NFIR —BARLE{B /3T (small heterodimer
partner, SHP) J£ Kl mRNA 741, 4% 185 | Wi 1+ 25K , N ] Primer
58 Mt 5l . PC I iE: 5'-CGGCTGCACGCATTACTGC-
CTAG-3", Fiif: 5'-CGATGTCATTGTCGGGGTGCTCT-3", F= ¥ K
J£°h 467 bp; B-actin |27 :5'-CCATGTACGTTGCTATCCAGG-3',
7.5 -TCTCCTTAATGTCACGCACGA-3' , F= 4 K & -l 252 bp;
SHP | Ji:5'-TGGCCCAAGATGCTGTGAC-3', T ii#:5'-TCGGGG-
TTGAAGAGGATGGT-3' , F=4 K & 7 232 bp, A Ff i B &
1) cDNA A4 T PCR 473 , B-actin [N 5514 - TARH: 94 °C
2 min ;(94 °C 305,61.5 °C 305,72 °C 45 s ) x22 MG ; iEfif
72 °C 5 min, PC W 554155 28 E 94 °C 2 min; (94 °C 30 s,
61.5°C 30 5,72 °C 45 s ) x 30 IEFF 41 72 °C 5 min, SHP
J N S5 R TR PE 94 °C 2 min 5 (94 °C 30 5,60 °C 30 5,72 C
45 s ) x30 MEFR; ZEM 72 °C 5 min, PCR §HE52HUS  BLS pl
PCR =Y)7E 1% B NEWEEERE T AT HL OISR
1.2.2.4 Real-time PCR E i HEH C £iAa92 1k 1 FH
Bio-Rad &G # PCR 5133844, iRIE N PC B-actin F[H
mRNA J¥ 4] % it. PC | if: 5'-CCTTGTCAGGCTTGGAGAG-
TATG-3", Fi#:5'-GTGGTGCTCTTGCTGTAGTTGG-3", F= ¥ K J&
4105 bp; B-actin [ Jif#: 5'-GTGAAGGTGACAGCAGTCGGTT-3" ,
T Ui7:5'-GAAGTGGGGTGGCTTTTAGGA-3' , P K B A 157 bp,

FTA FE 5 BUAE & 1 cDNA # i, {di F Bio-Rad SYBR Green
Supermix {7 F Bio-Rad PCR {47 Real-time PCR 414 | [7 Jij
L4089 AR 95 °C 15 min ;P74 95 C 15 5,60 C 30 5,72 C
30 s ;344 40 AMERR . 38 27 BT A CL L, M E R L
BEHMIEN PC BREE,
1.2.3  ELISA y:E#& 14 26 HepG2 4010 3% W 1 PC 23 WA i
A5k ¥ 1.2.2.1 1 DMSO Jz CDCA 4b3 %) HepG2 41 fifd 3%
F& 35,4 °C 1000 r/min &0 20 min, 558 3% HL100 pl |-
THWE A C B, F41 3 B 4L ELISA &, sLie A 3
Wo B BRGNS U A AT, N RS | 78 BEAR X
1= 450 nm P K AR T I B 45 LB R BEARL L D (450) T, fifi
HIVERIZEHX /1 Curve Expert 1.3 HEFF434TT , BiAE i A9 [ D (450)
R RAWANGR L A ACE i Wi e M ol N1 = U =g = O3 7.4
| e R =
1.2.4 PCIRZhTRURAME Ll HepG2 4UHLK 21 DNA Ky
BEAR , F R A . DNA AP 1% PC RENYLR 3hF 5 IR g X
J B (=2 740 bp ~ +139 bp) , I H % B3] Bgl 1 -Miu 1 JH4k
# pGL3-Basic kK I, BRz N pGL3-PC, #AT W1 L&, |
U7 :5'-ATTACGCGTCCCCTGTCAGAAAAAGGCT-3", F i :5'-CA-
GAGATCTTTCAGCCCTCATCACCAC-3', F=# K- i 2 879 bp,
1.2.5  BRBF Y A WA 2L K VP-FXR X} PC ) 311
P RS R 3 ~10 /X L02 41K % 80% 4
B, AR L (0.5 ~2) x 10° (28 BEER T 2 em® 24 FLAR P,
JePiA: % 10% FBS/DMEM ¥ 35 5L 15 395 & 90% ~95% Ml f , #%
Lipofectamine ™ 2000 7 £ i3 W1 43 #4755 e . 525541 (300 ng
pGL-PC 300 ng VP-FXR } 200 ng B-gal/fL), 25 |4 %F 1R 40
(300 ng pGL-basic 300 ng pCMX =5 # {4 & 200 ng B-gal/fL) , BH
HXT B2 (300 ng pGL-PC 300 ng pCMX %5 i f& 2 200 ng B-gal/
fL) , FHAMLE Opti-MEM #5323 8 5 h 5, Tk 10% FBS/
DMEM }; 373 5% CO, \37 CH L% 24 h J5, W3kanie. H
Tive PBS YL Anit, JRE AN S H . 15 wl BEH 5%
PO CR B IR A, R R4 SR ORI ; 59 15 pl &
FEAIMASGER B-gal JEY, T 37 CHHIEA I EF 30 min 7,
AR TN B-gal Yo% A [ D (405) ], THERAH XS 2t i 4 {H
(PSR B/ B-gal HL A
1.3 %ito

STEBRE L & + s T, SR SPSS 13. 0 ek k47 20 7
FEHENT, Z T L HBCR A Dunnet ¢ 46556,

2 #R

2.1 HepG2 zmfF FXR 2 PC mRNA #.ix ¢4 %A

RT-PCR ,Real-time PCR .75, 2 A [a] i & CDCA Ab 2 %
HepG2 #iiffd SHP . PC mRNA ik X} it DMSO 4b ¥ 4H A B i
Fhi, HE2IR AR (#1.2) .

1 2 3 4

SHP—
PC—

B-actin—

<232 bp

[
R
1.2F 8202, 25 pmol/L CDCA #1;3: 50 umol/L CDCA #1;
475 pmol/L CDCA 48
1 RT-PCR % ARERE CDCA 432y HepG2 ZHAE
PC mRNA %%



32 B 12
2010 46 A 30 H

o= %

N
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32, No. 12
Jun. 30 2010 1269

3.5-
3.0 =
s 25
5
o
20 . .
= a
Z15
IS]
QI.O —
Ay
O.SJ
o— 2 3 4

1:3F 88 20;2; 25 wmol/L CDCA #8;3; 50 wmol/L. CDCA 41;

4. 75 wmol/L CDCA 21 a.P <0.05, k5 3 18 20 bk 4%

E 2 Real-time PCR #&MR[E % E CDCA A2 H) HepG2 4k
PC mRNA *i%

2.2 HepG2 mfadg s LiFik ¥ PC & & kikoh L iL

ELISA K:il 75 , i 2 CDCA b B FE (1) 74 7% , HepG2 4
Mk EREWE PC AR (1 A9 AW f DMSO 4k 31y
HepG2 A [ 3R A ER FT C 430 ik o X IR 1, AT 3 ]
IL,25.50.75 pmol/L CDCA b3 24 h (941K L35 Wi 28 1143
Whe 43 ) R N BEAE Y (3. 01 £0.26) ((3.59 +£0.48) . (4.22 +
0.47) . PC 3-ilb ik f 25 P AT B Bk 9 90 AR

5&

a
a
4
a
3.
2
0= 2 3 4

1:aF BB 40;2: 25 pmol/L CDCA #8;3: 50 wmol/L CDCA 41;
4. 75 wmol/L CDCA 21 a:P<0.05, 5 s} a1k
&3 ELISA #&iAREiKE CDCA 432K HepG2 4 &R
PC Rk

2.3 FXR #97&4Lst PC B3 Fid i %k
FRATRCIIMEE T PC IR BT 5 LW T X 4R 1 25 X T 4 o
RLUU 1) 5 5 5 TR AN R 4. 4k TR AR 0 A0 TR 1 3R 1k R
VP-FXR A #4535 PC 33+ ( =2 740 bp ~ +139 bp) iG ., 5246
ZHAHNT 9 S TR B2 1 (45 856. 24 5 956. 02) % [ 1 % B 4H
(15 778.53 +199. 38) 45 e K IE A B B A (P <0.05) ,

M 1 2

10 000 bp—
4000 bp—

2000 bp—

«—pGL3-Basic 4 818 bp
<2879 bp

1 000 bp—f

500 bp—]
200 bp—|

M: 474 ;1 : &840 pGL3-PC; 2. B4 5 pGL3-PC
4 PC EshFEARKM Bglll /Mlu 1 WEFIEELER

3 g

AR RAE & — P HUS 22, 9% S8 R W a1 5 0 o
2001 4=, 2 A4k B C(recombinant human activa-
ted protein C, tThAPC) i & FDA 4 0] /) B2 0E 48 GE 4ifi B
M2y, —EBE Loss T HAR S, APC H i 52 3]
WEGEE T . B C(APC BRTAREEE) 41 461
NG IERR PR o 7 N B 40 T, #5E I - o A 7
TEA-NEAREN C ZIKZAKMS5TF,PC K
fip b8, k2 12 DR 1Y IR B, i B 22 3 PR &
PRSP ) APC, DT & 4% Z2 Fh B 42 1 40 i /R H L an
Fok BT ThEES T, HAT, HE TR APC R
EAUGREE T ENPTR ALY DIRE , LT B T HAd
PSR A AL, AR T R E AR

HEEE X ZK FXR 7225 TR0 AT
G R ERAR U, B A3 Ak AT B i P4 il AH [ AR
B AR PR L i A PR e i IH [ B 7 o FRAR T, PR UG,
BEFR R AR P R 7K 6 A BRUERN 2% , IR FR M AR 52
A PR IR R G 2% IE 912 ( BA L CDCA 5§) J&
FXR ) RARBAR " Sk R 5% & B, $i 48 4 ) 2
FXR i9—AN#ridg. 14k FXR o] g & i 1IL-6 5]
1) C R R A TR WA LIPS 0385 3k 4 JEP R o, 37
VERYRE P WAL VEMAE R A3 A, SRR
i AR A RE % (LPS % 5) T, FXR Bi%E 4 &%
FERAKF AR B AN A ST R, TR AR 3R
A 40 e A0 HepG2 2l b, FXR A% Ak o] 78 54 58 7K F-
] NF-kB 7551 9 5E F 7, 40 iNOS \COX-2 \ T4 %
FHREMA 10 MTIE y FRE I MCeP-11 17
PEJRT RAE RN o R i 2 E S R B FXR 5 R AE
[ A v BE A O

AR AT EEE N IEEE E C BRIk, To R R s AL
RYT R DIRE, M X T H A C A9 R B W 5%, 12
Berg 215V 438 FoxA2 J HAli 6 fL T HNF6 f] #i#4 PC
[ 15 ; Miao 251V 4R 1 PC J3 3 7 X f£ /£ HNF1
HNF3 5607 58 M0 31 57 L3 58 1 X A9 1IEPE
TR TR RSN G T 1 NI SPL S5 & 0 . ARIF5R
iz Hl NUBIScan Jii 8 F{57 15 43 A 844, 1Ll PC )5 3+
5'%f —3 000 bp 4ty X N A77E %5 AT RERY FXR 454
D5, e T SE 5 M %8 FXR 5 PC 323K B9 AH G,
FXR fEA 17 PC 193535, 7 HepG2 4iffg b, 3 A/1iH
SR FXR AR SR SHP 2835 7K -, IESE CDCA X
FXR i 2B 800 . ARSI 45 R B FXR 76
b, fdi HepG2 4ffi2E 11 C B mRNA /K K KT+
i, A A, DB ZE T AR b, FXR g4 n] I
W PC ek, BETT, 24 AR AT LO2 41 A Hr &% A4
PEIEAL ) FXR &Kk VP-FXR J5,PC J5 8 T 7%
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