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ABSTRACT Objective: To investigate the mechanism of the farnesoid X receptor (FXR) activation by GW4064 to inhibit the
growth of colon cancer cells. Methods: The effects of specific FXR agonist (GW4064) on the growth of HT-29 cells were studied in vitro
by MTT. The infiltration and metastasis of HT-29 cells were detected by the transwell inserts. The mRNA expression of FXR and
MMP-7 were determined by RT-PCR, The protein expression of FXR and MMP-7 were measured by Western blot. Results: MTT results
showed that the growth inhibition rate of GW4064 in human colorectal HT-29 cells was concentration dependent; Transwell inserts re-
sults showed that GW4064 inhibited the invasion and metastasis of colon cancer cells. Compared with the control group, the difference
was statistically significant (P<0.05). RT-PCR and Western blot display GW4064 promoted FXR mRNA and protein expression and inhi-
bited the expression ofMMP-7. The expression of mRNA and protein was significantly different from that of the control group (P<0.05).
Conclusion: GW4064 inhibited metastasis of colon cancer cells. The expression of mRNA and protein of FXR was up-regulated by FXR
specific agonist in cell line HT-29, and MMP-7 is just opposite. The activation of FXR may inhibit the metastasis of colon cancer cells by
inhibiting MMP-7.
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fitp{X W H BIO RAD 23wl 5 Fa He L UK A [ 56 & BIO
RAD /A 7] ; POWER PAC 200 #1420 multilabel counter; PCR
I %8 H ABI 4\ &), thermal cycler 2720 % ; UV2000 484834
1300 A KA BR AT
1.2 FEXF

NG T 95 20 M bk HT-29 ¢ & B2 oy F 5% e e 27
DMEM i 2= [fiL. 35 (FBS) #1 PBS Iy [ 3 [® GIBCO /A # , tran-
swell /NZ Il B Corning 2y 7], UM A #E (MTT) ) B Sigma 2%
A, FXR R 513l 71 GWA4064 1t [ Tocris A ], i 5% PCR
R & 3 Famentus 22 5], RNA 132 Trizoll i)W A Invitri-
gen A F), PCR LK &I B Takara A F], 5975030 LA
TAYITREARTHEA A A B bt FXR HiiK (sc-13063 )it
H Santa Crus 2\ ], 3t A\ GAPDH Ji§ § Santa Crus 2~ &], HIH
BRI =0 (nsesy) WH FERKSEYEARARA
F], 455 D3004p,
1.3 Fik
1.3.1 gfmtEsR  HT-29 Z5 i dii #3535 F 10%FBS DMEM
Rk G FRIAA 37 °C 5% CO, ¥i3efE PR 3%, M4ni
FlE B R BER IR 80%IT, HH 0.05% RN (AL 137 .
132 MMFRIETREZX (MTT) %R GW4064 REIERKE
' GW4064 7T DMSO v, il AN Rk 1) GWA4064,
HT-29 25/ AMpEE AR 7% 10° 4> / FLEEF T 96 fLAR. JH 10%
FBS DMEM K 505 % 24 /NG, 8535 5408 & 1%FBS
DMEM #5333t 200 L, GW4064 % 0 wmol/L,0.1 wmol/L, 1
pmol/L .3 pmol/L, 5 wmol/L,7 wmol/L 10 wmol/L N [Fff 4 ,
BAEFHAESR S L, Wi 712 /M E, &FL45010n 20 uL 5
mg/mL MTT, ZREEEE 4 /NI, Fid5 93, 2 fLINAINA 150 pL
Z AR, IR 570 nm OD B, UL 5% BESLAY
WS B AR S 4R TG 7, B - 40 M3 77 = kL OD {& / X}
WEZH OD flix 100%, FFTHA 1452 B i ik £ (1C50)
1.3.3 Transwell /NE& 3T LA REHAE HT-29 BTN
M YUASE A AINE 24 h 5, 3 Ak 20 B ) 2 A B, B 2
10° 4~ HT-29 40, B A transwell /N3, [5] IS B3 B O
wmol/L( Xt HEZH ) .1 wmol/L, 5 wmol/L,7 wmol/L ) GW4064 il
AR E/NEN, BANESR 3 K, TENIA S ISR,
K% 48 h /NG , THBUaE B SN ) IR A0, LIRS AR 5
FME GWA064 XTI LIS ZERE T B2, FHXT 4G A5 % =
YEFA RS ANAREL / X R RS &% 100%,
134 ¥R B &H5% & M ( RT-PCR )3 FXR . MMP-7 mRNA
BiRiX ¥ HT-29 i B, 4l 6 fLak 4% 10° 4~/ 4L,

GW4064 1% 0 wmol/L, 1 wmol/L.5 wmol/L {EFA4H . 7EEF46 N
WEH ,GWA064 1EF] 24 /MBS, #2H RNA, #2159 RNA 37 B
FHF35 %% 5% %% 1 wL Oligo dT(0.5 wg/pL) F1 2.0 pg Total RNA
JAF] PCR/NEH, Wi 564 i cDNA £, L) 2 pug cDNA
YR, 43 SIS 19, %5195 51 4331 5 GAPDH : forward
5'-GCACCGTCAAGGCTGAGAAC-3' reverse 5'-TGGTGAAGA-
CGCCAGTGGA-3', MMP-7:forward: 5'- GGAGATGC- TCACT
TCGATGA -3' reverse 5'- ATACCCAAAGAATGGCCAAG - 3',
FXR:forward 5'-A ACAATCCAAGGAGGTAGAAGAC-3'reverse
5-GAAGAAATCCAGGAAACTAAGAG-3', J7 Jij Sy , Wi As
95 C, 1 o Z 5 B— A8 95 °C 30 #;1B k 55 'C,30
Fb s JEAi 72 °C L1 43 2LiEAT 40 MEER, A4 5 WL PCR j7
Y15 DNA RS MBIR SR ABER H vk, L 80 £k, 50
YR  FEAMT ISR ST B B, BRI RS A THAE,
Yk &%H7 Fl Bandscan 5.0 #f400 b, SCHREE R4 FXR Rik &
=FXR JK B {f /GAPDH JK ¥ fli x 100% , MMP-7 % ik & =
MMP-7 JK 1l /GAPDH JKJE{Ex 100%.
1.3.5 AE B ®REEN#E( western blot )#ill FXR MMP-7 &5
BIRIE % HT-29 MR, #% 4% 10° 4>/ FLEF 6 FLik,
GW4064 i% 0 wmol/L, 1 wmol/L.5 wmol/L YEFH4H . 7E5F46 I
IFE 24 /NEHE WAL, 56 PMSF 10 pL filA 1 mL &
{4 S48 28 W RIPA L B2 1% 107 A0 A B2 e 1 1
RIPA , {5 4% 30 min, SR J5 76 4 'CF 10000% g &§.0» 10 min,
B F3 . FH Bradford Lb (87300 2 8 1 SR B ARSEAR 1 i £ 1t
R R TS SDS-PAGE $Ec . U [R) 5 2k 11 401 i S
TR * BB ), IR AR 2% By ae 22 ik,
fEHE 90 'V, 207 40 min, B S Y5 1 3102 158 140 P o ALk B 30 B 52
IEHK . SRIEH B AN BE I H, 22 PVDF I, 40 V H FRFL fiEE 30
min, F 5%MBEAEY#Y /TBS-T IR GWRAE 4 CREE N EH 37K
PVDF J, 5% B A5 38 /TBS-T #% 1600 7 B FXR Hifk ,4
CIFE IR A Western PEERIE , 7R M4 R T 2218 +5 5 Uk
P 5-10 24h B8 3 Wk, ARG A 1:2000 i Bt 40, W IR &
LhJ5, FREDEE 3 W, B sR b 2- B 570 N UV
G GE Bk AR , Image-Pro Plus5.0 % {1 23 #r 25 4 JK BEAE,
FXR/GAPDH {3 FXR {AHX ik . MMP-7 {8 HI0 & 77
217 FXR A [
1.4 ZEit=abE

ST IR EE S, DR B (xt ) FR,
L SPSS13.0 Sttt A7 4T Ab 3, A FHAL 55500 IRA LU AR
FH 56, ¥ILL P<0.05 RmZ R A G E L.

2 R

2.1 MTT %l R

0 pmol/L,0.1 pwmol/L,1 pmol/L.3 pmol/L,5 pmol/L,7
pmol/L, 10 pmol/L GW4064 7 [ £F F 20 41 it 75 77 43 51 h
101.8 + 2.50,96.6 + 2.33,76.4 + 3.81,61.7 + 431,47.7 + 521,
5.3+ 3.57,2.6+ 2.11, 1 pmol/L .5 pmol/L .7 pmol/L 10 pmol/L
GWA064 £ FHEZH I N 45 H i HT-29 46 i i1 A F 3 i 5 5 60
M2l (0 pmolVL) ALL, 2Z5AGITE L (PHED SN
0.018,0.000,0.000,0.000;P<0.05),GW4064 i 1% FXR f& X
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(A P<0.05)
Fig.1 GW4064 inhibited proliferation of HT-29 cells in a dose-dependent
manner( A P<0.05)

2.2 transwell /INE 4G
GW4064 1] L4k HﬁF;QEHH@E’JF FHR I R B
FF1.5.7 wmol/L GW4064 VEF HT-29 40 48 /NS, AT

MMFEFLF (%) 405001001 2.35.77.5¢ 7.33.33.5¢ 9.41,

8.3t 1.14. HXJMLILL, 1.5 . 7umol/L L 22 7 HAGEiT
B (P E43 51 0.007,0.000,0.0005P<0.05), (&1 2,141 3).,

2.3 RT-PCR £ R &R

0.1.5 wmol/L A #k iy GW4064 /5T HT-29 4 jifi 24
h J5 ,FXR mRNA £ik & (%) 4358 :13.16% 2.32 2131+
2.44 28.90% 2.81, TR B ZHE N, BIANEARBECR,
FAEFHH GX A Z 22 5 BA GRS (PES R
0.037,0.022,P<0.05), ifif MMP-7mRNA A& (%) 50K
74.33+ 5.98 55.53+ 4.31.9.16% 2.15, FiEFI BB WAL, BB
FIRARIME SR SV A S50 B 2 M0 24 7 B it 2d
(P {E4 3R 0.043,0.014,P<0.05), (& 4,14 5).
ERER

0.1.5 pwmol/L /A [FIHk BE (1) GW4064 1 HF HT-29 4 fifu i
B 24h 5 FXR B I FEE (%) 4510 : 14,102 2.28 4432+
6.37.56.91% 6.44, FIKZFWHIN, ZIFEARBEX R, K1E
A SXRAZEK 2R BARIH¥E L (P<0.05), i

2.4 western-blot Z

MMP-7 FEHFEEE (%) ﬁ%ﬂﬁn&nt 5.75.30.51% 4.11,
8.36+ 3.58, FIRBWIRHL, I AKX R, SEFAHS
= X (P<0.05), (K 6,El 7).

XFRRL = ) 22 5 AT e

& OB DR
l§| 2 GW4064 *f HT-29 *EHEE’J&%%%M%M’E%zijc.?fﬂzﬂ‘iﬁjﬁig(spx 100)
Fig.2 GW4064 inhibited the invasion and metastasis of HT-29 cells in a dose-dependent manner(SPx 100)
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3 FREIRELGEAREBENT BTN,
S3{REMELL 1.5.7 pmol/L {ERAHZER , RAGITFEX( AP<005)

Fig.3 The trend of metastatic rate of colon cancer cells at different

concentrations. Compared with the control group, the 1, 5 and 7 wmol/L

treatment group had significant difference ( A P<0.05).
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B 4 FXRmRNA % MMP-7mRNA R EERARERITN
Fig.4 Changes of expression of FXRmRNA and MMP-7mRNA in
different groups
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ouM luM 5uM
concentration of GW4064

Bl 5 FXRmRNA & MMP-7TmRNA ZER E{ER H P RIZHEW H Lk,
ZABLRAER, EASRITFEN(AP<0.05)
Fig.5 The expression curves of FXRmRNA and MMP-7mRNA were
significantly different between the three groups (A P<0.05)

0 uM 1M SuM
MMP-7 — —— —

B 6 FXR & MMP-7 B RIZEREIERERIZHEL
Fig.6 Expression of FXR and MMP-7 protein in different groups
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NRVH G E R AHOCHY [N 1y 2k, 5 R R L, 5 IE# S5 s
FAEL S5 IR 5 45 1 96 Je 5 v FXRmRNA (1335 B 4 T
AR 15 110, I BAEAR 545 i 40 M SW480
B AL PR IR SW680 A A, AR &I FXR ik,
TESMLEE AT () Caco-2 S HT-29 45 fm 4 M rbr, Al LUK I
FXR f)3Ri5, Kt FXR 235 0w %5 45 e 20 M 1) 20 0 2 4
B I . Lax S SEMFST b — AR S T ik — WL, 25
B K TS S FXR FFRBMUR R . BEAFRATRIE T A
JIRAS i BOE R IRAS 20 21 FXR 3Rk, W45 AR LAY 25 SR 09,
Smith DLUSERT 45 17 B /I BB b B, 17 FH A4 i 4
JIE 2 T LA 92 g T R TR, I BB T Shp (FGF15 K
IBABP ({3&ik, TIXLEH IR IAHRZ H FXR IR . 45 BT
i, FXR 545570 BUG &%), M B AT LA S5
Ko RIS SR N R IR R, i TC T AL

I i 4> )8 25 [ i (matrix metalloproteinase, MMPs ) /&35 £
RS il , AMUAEG OSSR IR B S A NG 3l
hRBEEEEMN, mEEMEE R A ERE TR EEE,
MMP-7 J& 5 I B B VDA DG B I, AT LA AR
AHARAPILTT BRI EL AT AR A g 20 %) 2 A B i A A

expression of mRNA

OuM 1uM SuM
concentration of GW4064

B 7 FXR } MMP-7 ZERIZEASRERARIZHEN, ZABELLEK
BER, AFGEITFEN( AP<0.05)
Fig.7 The expression of protein of FXR and MMP-7was significantly

different between the three groups( A P<0.05)
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