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Abstract
apolipoprotein F ApoF

Objective

To determine the effect of farnesoid X receptor
in human hepatoblastoma HepG2 cells and hepatocyte 1.02 cells. Methods

FXR

on the expression of

After

HepG2 cells and 102 cells were treated with FXR agonist chenodesoxycholic acid CDCA at 0 25 50 or 100
pmol/L  or with another agonist GW4064 at 0 0.02 0.2 or 2 pwmol/L respectively the mRNA expressions

of FXR specific target gene small heterodimer partner

SHP

and ApoF were detected by reverse transcription

polymerase chain reaction RT-PCR . The apolipoprotein F protein level was determined by Western blotting.

After treated with CDCA for 24 h
P <0.05

Results
significantly higher than the untreated cells
vs 0.185 £0.030 P <0.05

expression of ApoF P <0.05 . Conclusion

. After treated with GW4064 for 24 h
level were significantly increased in the treated cells than the untreated cells

After the treatment of CDCA and GW4064 FXR is activated

the mRNA levels of SHP and ApoF in the treated cells were

so did the protein expression of ApoF 0.884 +0.091
the SHP and ApoF expressions at mRNA

P <0.05 so did the protein

in HepG2 cells and 102 cells which upregulates the expression of apoF.
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1.1 ##

HepG2 AMFREZRAL 102 AR AT 40 M Bk o AR 52 56 22 (377
DMEM /&35 5 RPMI1640 15352301 [ HyClone /AR H&4-
L& F TBD /N4 IfE W [ WU ZE A" CDCA Iy [ Sigma
INHE] GWA064 Sy 35 [E] D 2% B2 K 2 2 2 B B P IR
Trizol 38 1 Invitrogen 2y ] RT-PCR ¥ 4% sl & A 5 &
W H Promega /AF] 1Taq [ B TaKaRa /A 2P0 A ApoF £
FEREHLIAI [ 251 Santa Cruz 2] BRI SALYIERbRIC b
—H AT M PR A A F] RIPA 8 (2RI [ 2075 KA
1.2
1.2.1 ZujkssE HepG2 i &4 10% /N4 11375 1) DMED
TR IR AR IR LO2 BRI IR 10% Jif 4 1ML i i) RPMI
1640 B3R 3L13% ¥NA 100 U/ml 52521 10 mg/ml 4555 2%

AR AIMEREFRET 37 CHEE CO, &N 5% 040 i
B eI AKHEUE K 40 e UEAT R AL 1L 0.5 x 10°/
L BE A 2 6 FLANMESEFRA R It F & 2% N/ IR A
MLV B9 40 J 35 5% 38 n AR A Mk BE % CDCA 0 25 50
100 pmol/L &% GW4064 0 0.02 0.2 2 wmol/L #5324 h
P& T 25k
1.2.2 WikER R A WHEE N RT-PCR A1 fin A [ e
J CDCA Fl1 GW4064 J5 15 3% 24 h #RXJ5 ] Trizol Invitrogen iz
FUFEIUE RNA 336 5% 4% Promega 336 7 s a0 77 &5 U6 BH 5 #54E
FEERIUR B RNA 357 52 cDNA 55 1 4% LIS —25 PCR fifi
Fii - ApoF SHP J¢ B-actin 5|4 {# ] Primer 3 7E £ 5| ¥ i 113K
%3t 3 A SHP LiiE514Y  5'-TGGCCCAAGATGCTGTG-
3" Fhial¥ 5'-TCGGAGGATGGTCCCTTTC-3' ApoF I 5]
¥ 5-GCAGCCTGAAGAGTGGTACTCTC-3' Fiiin|4#) 5'-CAT-
TCAGCCAACATTCCCATCTC-3' B-actin | 78| 4 5'-CCATG-
TACGTTGCTATCCAGG-3' F ¥# Bl ¥ 5'-AGAGGCGATTTC-
CCGCTCGG-3"  BIWIFAT Invitrogen A I A A TAEH
BEH 10 wmol/L A 9% SHP 94 CHASHE 4 min 94 C
308 60 °C 30 s 72 °C 30 min {3 30 Y& ApoF 94 °C 7F {4
4 min 94 C 30 s 62 °C 30 s 72 °C 30 s ¥ 30 YK B-actin
94 °C 4 min 94 °C 30 s 55 °C 30 s 72 C 30 s 25 MEH KR
ZEHFHL PCR P25 Wl 4545 0.5 o/ml VAL L5 1% ZER
WEEE I B VK S AE 4 Bio-Rad BRI R R G dr s
HEEN B S Bractin £ “F LRI L
1.2.3 Western blot M A E R ER RIPA il #2440 g
BEA FOMSERITEA SR SRS LRSS —N
60 pg 25 12% SDS BN ISEENGEERE 100 V EVK 1.5 h (i
Bio-Rad - T B A B Z NC X 5% BiIg T3k 37 C
M1 h 5—37 ApoF —HifiRE LBl 1: 500 B-actin —HiHs B

#1:1000 4 CWEEH LK 0. 1% PBST PE¥% 30 min —Hi
1:30 000 ZEiRMEF 1 h 0.10% PBST P4 30 min {#i fj ECL
Pierce Whff WEZ MR X LK 30 s WM LAY %

Quantity One {4 Bio-Rad XT38 554 HEATHAH W K E(H

W% LI T

1.3 %it 3o

SKFH SPSS 13.0 Seit#fbortr A thBCR A ¢ ke dHi

LRI 22000 BARLL % £5 FOR

2 HR

2.1 GW4064 #= CDCA ## FXR &t

SHP & H AT A FXR RHEEE] JiiE] FXR 78 HepG2 4
Mg HA BTG TE ] RT-PCR J7 k40 HepG2 #0 /il SHP )
mRNA JK-F- TS e FXR B ZHRETGVE - 45 R Bon FXR KR
i CDCA fEH] HepG2 4/l 24 h [ CDCA ¥R 0
25 50 100 wmol/L  SHP mRNA FikF@E P <0.05 Pilf
FXR 7& HepG2 "R HAT UfEHME K1 £ 1

] 2 3 4 M
<500 bp
SHP(227 bp )— <250 bp
<500 bp
B-actin(239 bp)— Aj—250 bp
1 2 3 4 M
-
1 2 3 4 M
250 b
.. .. ol
B-actin(239 bp)— CJ<250 bp
1 2 3 4 M

<500 bp
<250 bp
<500 bp

B-actin(239 bp )— DJ<250 bp
A B 102#%mje C D HepG2 Zmfi. M DNA 47 A C ¥ 1 =Gt
B A5 pul DMSO 2 ~4 45| % CDCA 25 50 100 wmol/L 41 B
D1 =Gt smA 1l pl DMSO 2 ~4 434 GW4064 0. 02
0.2 2 pmol/L 48
E1 CDCA GW4064 i HepG2 1 L02 A sh SHP mRNA 7k

2.2 FXR Eif ApoF mRNA % ik K-F

HEBT FXR #303%] CDCA Fl GW4064 7] %1% 5 HepG2 il
LO2 ZHffiH ApoF mRNA %3k RT-PCR 455 7k FXR KARHEC
4 CDCA FIA T4 B h 7 GW4064 1EF HepG2 FI 102 41 ity
24 h [ifizF CDCA I GW4064 ¥ BERG3E/IN 0 25 50 K 100 pumol/L,
10 0.02 0.2 2 wmol/L ApoF mRNA & FHE P< 0.05
Wil FXR 7E HepG2 I 102 rh HEC AR /5 7] 9" ApoF
mRNA Eik/KF B2 %2
2.3 FXR LA ApoF #9%& & & A K-F

HepG2 4l Z AFYEEE CDCA 0 25 50 100 pmol/L
1 GW4064 0 0.02 0.2 2 pmol/L Ab¥H 24 h J5 12 B4 iy 2
HHHZ Western blot #;Jll ApoF 5 H ik 4R B/~ &
CDCA FI GW4064 Y FEH I ApoF T FRILFE P <0.05
Hita# 5 H mRNA RAKFPA—B B3 £3

<500 bp
<250 bp
<500 bp
<250 bp

SHP(227 bp)—

B-actin(239 bp)—

SHP(227 bp)—
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*1 FEIRE CDCA GW4064 4b1E %t HepG2 L02 ZAif SHP mRNA Rk n=3 xzs
CDCA  pmol/L GW4064 pmol/L
ANk
0 25 50 100 0 0.02 0.2 2
HepG2 41 ity 0.632 £0.061 1.042 £0. 1292 1.373 £0.051% 1.895 +0.036* 0.983 +0.028 1.606 £0. 1332 1.830 +0. 184* 2.540 +0. 182*
102 iy 0.351+0.034  0.564 £0.032¢  0.661 £0.081*  0.929 +0.076*  0.921 +0. 181 1.341 £0.309*  1.534 +0.092*  2.354 +0.172*
a P<0.05 5t Amshapss2sa 0 pmol/L bk
%2 AERE CDCA GW4064 40123+ HepG2 102 £AA ApoF mRNA /KRN n=3 xzxs
CDCA Mmo]/L GW4064 p_mol/L
ANk
0 25 50 100 0 0.02 0.2 2
HepG2 4fijify 0.155 +£0.033 0.195 +£0.017 0.290 £0.020? 0.442 +0.0142 1.116 +0.078 1.881 +0. 1592 1.992 +0. 133# 2.716 +0.254*
102 4 fifs 0.193 £0.022 0.371 £0.034*  0.528 +0.085% 0.759 £0.0472 0.449 +0. 056 0.849 +0.061? 0.917 £0.086% 1.156 £0. 117
a P<0.05 5t AAnshapss8 0 pmol/L ek
%3 AREIRE CDCA GW4064 4bIE%t HepG2 L02 ZAf ApoF FEERILMIEM n=3 x+s
CDCA  pmol/L GW4064 pmol/L
EiYIE7N
0 25 50 100 0 0.02 0.2 2
HepG2 4fijify 3.680 +0. 121 9.904 £0.333* 11.164 £0.376* 11.883 +0.310* 3.134 +0. 506 5.125 +0.010*  10.303 £0.505* 10.859 +0.569*
102 4 fif 0.185 £0.030 0.280 £0.046* 0.496 £0.122? 0.884 +£0.091% 0.204 +0.053 0.286 £0.038% 0.446 £0.045* 0.770 £0. 120

ApoF(375 bp)—

B-actin(239 bp)—

ApoF (375 bp)—

B-actin(239 bp )—
A B 102#mfg C D HepG2 2afi,. M DNA 478 A CF 1 =gt
B AN S wl DMSO 2 ~4 4% CDCA 25 50 100 pmol/L 21 B
D¥ 1 2B Al ul DMSO 2 ~4 5 3 4 GW4064 0. 02

a P<O0.

2 3 4 M

<—500 bp 3
ApoF(375 bp)— 250 bp
<—500 bp
B-actin(239 bp )*> <*250 bp
<*500 b
ApoF(375 bp)*’ P
«250 bp
<500 bp
B-actin(239 bp )H BJ<250 bp

3 4 M

0.2 2 pmol/L 8
B2 CDCA GW4064 _if HepG2 F1 L02 ARt ApoF mRNA 7k F

ABIO2%mi CD HepG2 tafie A C 1 ZGxE A5 pl
DMSO 2 ~4 CDCA25 50 100 wmol/L 48 B D 1 % &G s+f@ n
A1 ul DMSO 2 ~4 GW4064 0.02 0.2 2 wmol/L 28

El3 CDCA GW4064 i HepG2 #1 L02 ZAf+ ApoF & K%

1 2 3 4
ApoF (34x10°)— s = s a—
B-actin(43x10°)— ——] \
1 2 3 4
ApoF (34x10°)— == e S

B-actin(43x107 )— ———— ]
1 2 3 4
/\p0F(34><1()3)*>' e

B-actin(43x10°)— S ————
1 2 3 4
ApoF(34x10°)— === ik il W

B-actin(43x10°)— i ——— )

<500 bp
<250 bp
3 4 M

<500 bp

<250 bp
<500 bp

D250 bp

05 Hafmkimzhapaszsn 0 pmol/L ik

Wi

f51 LDL 7K FHik HDL 7K -2 gl Jik s A i £k v i
2 AMER N ZE HDL ¢ (U [ B A 8 542 RCT {8
A1 JE 4 21 R [ iz 2 3 A R AT AR E bR B
HDL Bk k& EAT B sh bk vE i b Ve I BE B 11 °
CETP SR 4 N [ 0 306 ) B 5B ) — A R T B

T HDL ) 0 i B iz 1% 2] LDL A1 VLDL - [7]
ElﬁFj LDL VLDL #1 ) TG iz % 3] HDL o W 53Uk
S CETP E 08/ T M2 b HDL (K7 JEHI T
LDL Ay 7K A 055 RCT BVE ] 78 R A 7E R 5256
RIRA A I AETE = /K- CETP 5y i 2A7 & s ikoks #
ik 7y /e M AE JE K% CETP i 09 AN BERIF 9 T &
MK HDL > 60 mg/dl H BALGEOHE 2 i
P FEICIASA CETP (%4 i 68 2 25T 2h ik o8+ 15 4L 1)
EH " HETA 3 fh T8 Ay CETP #1030 k17
TIEPRSEE: PR BT ™ A R I A ek
HHBEABSHAR LR Y [ CETP i 51 (4
I BEAE I

— M EA W6 CETP ThRE M & A 4> T 7 1982 4F
HRMMIE B Y B NEIEEA F ApoF  IETF
1999 4R e 5 % © ApoF HLA I CETP fy
RIRAS B /B I HAT AR 9% & PR Fi e FH 2 0 o
ApoF 5 [fi 3% H 1) 45 F g 25 1 55 4 CETP [ 25 50 s
HSZERY 7E IS B A58 I8 & BE ApoF JK 5 1 3%
Hih =Ee AR ik 0

TERRARI B PR ST oh FXR A% T T 12 1M 0 1
ok 02 5 FE N BHE 2 3] FXR B
B I FXR B TEZEBEE R R B
A BRI A2 AR ZE R X LD RE A IF 5% e b) & B FXR

<500 bp
CJ—250 bp
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S 5P RRACH & RIS o] LA S s IR T R
BRI EE CYPTAL ®  FEJ5 R ASE HP AT & B FXR
Z 51 7RIS B FXR 5306 AT DLl
db/db /NERBYIHE S ZHEBT 1 FXR 3 [R5 g 754 /)N BRI
FEIN R W i A7 R S R HEPT FXR 7RI IR AR
W IR AR 2 W E A/ FXR ] LA i fi
il {55 B s N SR A4 45 A B FH-1e SREBP-le T
PPARy 3B/ TG (94 FXR A LAE i 8 Apo-C
I Ff T apo-C I k3 LPL 975 4 LPL &1
AU IR D e i D& 1T g ] LA AR A B 2% B i 2
1 VLDL FIFLEERCk: CM A g i 43 i 0k i R A1
M H W = BR R e Ah 78 FXR 5L R B AL Y
apoe " /N IKKRERE LR EE H B ANE X LA
5EFEH FXR HAHL AS 1EH

JWFSE ApoF JE75 32 FXR J#% AT H FXR K
SRECAR CDCA RN T & B EL & GW4064 Ab B HepG2
YN LO2 2 24 h SHISTE FXR B930E  FRA TR
T FXR 8B 3L SHP mRNA 7K 45 51558 SHP
mRNA /K& THE $278 FXR $S vk — 40
CDCA 1 GW4064 4b ¥ HepG2 1 102 4 i J§ ApoF
mRNA 7KF-FE KT &3 ApoF mRNA FIE (7K
#RE EVE $E8 FXR OB AT 2L 3 ApoF fiy 3%
ik FXR #040% )5 AT RXR 4558 i V5 — B K
GG BB IR P AN (45 G A s b R LR I 1Y
Bt nT RGBS S —JE K 40 SHP k[l R i
HOF W i N % Gl o R TR www.
nubiscan. unibas. ch X} ApoF J:[H FiFFr4] 25 3 000
bp FEATAEYIME B0t K BUAE -2 100 bp AbA77E 7]
BEfl) FXR 2547 4 ER1 TCACCTIAGGTCA 3%
MM FXR A RE B3 L) FXR/RXR Bk ML B
Hedhi A ApoF 1Y LR 5] (HJE FXR J& 45 8 1 F
RXR JE IR — R R 45 A 2101% 7 91 it & #5 J8 454
TG SLIESE FXR 30% 5 L ApoF HEfii#ip
il CETP fy3ft: 2 8Um JK HDL K F-F+5 HA
i AS YER] 1ZWESE R CETP #5504 FF & 32 k57 1)
BARFUH BT Ak — 05 FXR L3 ApoF fY
A3 AL B 5 S 50 S Al

&% 3k
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