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RWE:. BiY W% ERRa #IHI ) (XCT-790) X L EX Wnt {5 5 18 B W #| B F Dickkopfl (DKK1) B 8 1LH B Sclerostin ( Sost) &
IR R AR Y MG63 418 OPG.CTGF.FGF2.TNFa I Wd, ik A LRI HFREFH MC3 M A= AXT A U
B DKKI 2 . L5 Sost £ . U1K ( DKK1 + Sost) £ . XCT-790 Ab 375 £ I5 555 8 4 . XCT-790 4h BTk DKK1 £ . XCT-790 4 ¥ yi 8k
Sost £ \XCT-790 &b 3 Y1 2R ( DKK1 + Sost) 4 , 4R 3% 41 51 A 5] 43 3l F A 2 47 i UL K DKK1, Sost IR 5 2 £k 75 P MG63 41 Jig, B F
Western blot ##1] MG63 4 ffisf OPG.CTGF .FGF2 . TNFo BEAMN KX B, &R (1) 5EEX BAX t, YT DKKIL, Sost,
DKK1 + Sost 7] A #£ % OPG .CTGF.FGF2 £k & (P <0.05) [ {% TNFa # 158 (P <0.05) ; XCT-790 F Hi MG63 40 iz 7] B %
OPG .CTGF .FGF2 ik & (P <0.05) ,1# /0 TNFa kB (P <0.05) ;(2) 51 8 DKKI1,Sost . DKKI + Sost 41 th3% ,XCT-790 4b 3
YLER DKKI .Sost .DKK1 + Sost £ ] [ & B9 77 %% DKK1 . Sost,DKK1 + Sost i3 il OPG .CTGF .FGF2 By & X B MEM (P <0.05),
1/ Y8R DKK1 ,Sost . DKKI + Sost ffj B ff TNFo f K& (P <0.05), £it XCT-790 7] LA & {iK MG63 48 g OPG.CTGF,
FGF2 %58, 7+ TNFo A8 % 7 A8 45 B 7T % DKK1 . Sost, DKKI + Sost iiif 8 4% §5 MG63 40 fig *p OPG.CTGF FGF2 &
TNFa HIRIXE .
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Abstract; Objective To investigate the effect of ERRa inhibitor (XCT-790) on silencing Dickkopft (DKKI1), sclerostin
(Sost) reconmbinant adenovirus vector, and the related proteins OPG, CTGF, FGF2, and TNFa in the transfection MG63 cells.
Methods MG63 cells were divided into control group, silence DKK1 group, silence Sost group, silence (DKKI1 + Sost) group,
XCT-790 dispose no-load adenovirus group, XCT-790 dispose silence DKK1 group, XCT-790 dispose silence Sost group, and
XCT-790 dispose silence (DKK1 + Sost) group. The silencing DKK1 or Sost reconmbinant adenovirus vector was transfected to
MG63 cells, respectively. The expression levels of related proteins OPG, CTGF, FGF2, and TNFa were detected with Western
blotting in MG63 cells. Results (1) Compared with control group, the expression levels of OPG, CTGF, FGF2 increased in
silence DKK1, Sost, and DKK1 + Sost group (P < 0.05), while the expression level of TNFa decreased (P <0.05). The
expression levels of OPG, CTGF, and FGF2 decreased (P <0.05), while TNFa increased ( P <0.05), when XCT-790 intervened
MG63 cells. (2) Compared with silence DKK1, Sost, and DKKI + Sost group, the increased expression levels of OPG, CTGF,
FGF2 were impaired ( P <0.05) and the decreased expression level of TNFa increased (P <0.05) in XCT-790 dispose silence
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DKK1, Sost, and DKK! + Sost groups. Conclusion

XCT-790 decreases the expression levels of OPG, CTGF, and FGF2,

increases the expression level of TNFa. It also regulates the changed expression levels of OPG, CTGF, FGF2, and TNFa in

silencing DKK1, Sost, and DKKI + Sost MG63 cells.
Key words: XCT-790; Dickkopfl; Sost; MG63 cell
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WL IR R HERTIE RS, W {55 EKES
BFRIEHE X - EEZRNES % 58 K, DKKI
A Sost J= Wnt {5 5@ B ML E F, & B Mg
R RE AR, SRR R B RS E
BERGTHA" . EAER, A RPN E 2
1Kk #8 2% 3 1K o ( estrogen receptor-related receptor
alpha,ERRa) 5 &R AT H WM XD, Auld
%01 % B, ERRe B 0] Wt {5 S 803 R kR
VA RE 404 1k, 2 LA 40 BE P ERRa 2N TTRR
J5,ATR3## Wt BB S, i XCT-790 & ERRa K
R mi R AT LB R A R 4 A 1 T R
HRG AR o A B R A BB DKKI, Sost fif
W B AR g MG63 4 i, 3 A ERRa 1 i
(XCT-790) T ¥ 5% 4t /9 MG63 4 ifg, i Fl Western
blot 4 M MG63 4 B & & 1} $7 # ( osteoprotegerin ,
OPG) .45 45 4 X A < [ F ( connective tissue growth
factor, CTGF) . iR & 4t 4= K [H F 2 (fibroblast growth
factor 2, FGF2) | f4 J& 35 3£ (A -F o ( tumor necrosis
factor o, TNFa ) EHMRZE , MBI T

1 #WR5HZE

L1 FEEF S

A FLE PR 40 B (MG63) il i B R Be V2
JHL BT 446 B PR 4R it , DMEM $% 5% B | Jif 4 i1 7 | Pen/
Strep M1 Opti-MEM $% 32 2 5 B 22 E Gibeo 2 Al
ERRa #0#]3) (XCT-790) # B F Sigma A7) ; ¥ #% 5%
ik 7 & . Lipofectamine 2000, TRIzol Reagent, Taq
DNARAGHM . K tER PCRANAH WA XE
Invitrogen A & 5 JJURL 88 U] & | B B/ 24k 12057
EWHEERBEYERLF; DHSo BREZS M
MBI SEAYAERAF;BIS183 BEZSH MM
HE®AREFERNNF; TADNA % #Z 8 Kpn [ (Xho
I \Pme I \Pac I REIENTIEEN 5% E NEB 24 ;
$i Wnt {55 8 B0 %] B F DKK1 yitkly § £ E CST
AW PUE AL E (Sost) HiAM B EE Abcam 2
Al GG H A A KB F (CTGF) Bk (Hi 8t B &7
B KEF (FGF2) ikl B 3£ E Santa 24 5] ;
BB A E R E (OPG) HLik 4 it & SR 5

HF o (TNFo) Hi &5 B 3 E abcam 2 F; H H
Marker I B 35 [ Fermentasa 4\ &) ; 25 & Bg #1370/ 8%
B M H R ECL ZCW W 8 E Merck 24 H);
RIPA 40 M B4R WK | Triton 100 . EGTA MTT W B £ H
Sigma 4\ ] ; Calcium OtangeTM Indicators ¥y B £ [H
Molcular Probes A5l , #MIE 45 ( DHP-9052, b H
L —1B) #E¥% T A (SWCI-1FD, & 1L 75 7
#) = R AR R B O HL (H1650-W/H1650W , # [ 3§
) i@ PCR U (TC-S,hEHEH ) .3t €& PCR
1% ( ABI7500, 3% [ Thermo) 8 B %2 5t B #4 (1X73,
% OLYMPUS) . B3 4% ( Mini-PROTEAN Tetra, 25
fE Bio-Rad) .%& 4 ¥ EI{Y ( Mini Trans-Blot, Z£ [E Bio-
Rad) B¢ 12 % 4t ( ChemiDoc MP, 2. [ Bio-Rad) ,
B ¥ € & X ( Nanodrop-2000, 38 [ Thermo) ,
1.2 5

1.2.1 MG63 4 a5 37  UAR X 803 MG63 41 i , i
AL B, AW E R 1 x 107 cells/mL, 6
RPEAMA 2 oL A BH, B F 37 C,5%
COo, RAMBELAMH TSR, EHF24h 5, HIR
2 % B UL Bt MG63 4l (MOT =50) ,
L2.2 EMEENREABRRERENEE &
NCBI ¥ 2 & 1 2 % ¥ # BR /¥ 5] DKKI1(801bp) |
Sost(642bp) ,E A Primer 5. 0 %1} PCR 3|4y, &%t
AR M 8T X DKK1 | Sost B FF 5 F1 JE 36 Xt B8 15 37|
(Ser) ,FFEW I AMA Age I \EcoR I B YIS,
BiEET Y ACBRZA K DHSo 40 M, A OB/
BN B LB DHSo 40 i B 4H Fokr, »F 32 B
B B 2 JSOR AT I T 4 8 L SR R R IR B RN B
EEFERTHNERERN, 23 RiERARTAE,
B H IR DKK1 Sost R R,

1.2.3 XCT-790 4t 2K DKK1 ,Sost if 55 3 84
#Ys ) MG63 4l : 100 pM XCT-790 % F 838 pL
DMSO B il ik 77 W o e AT, L XCT-790 %77
¥ : & 10% FBS DMEM 85353 =1:1 00014 H. 45
Wi B XCT-790, BU BT i B & 100 pM XCT-790 4
DMEM 7= 4% 5% 3¢ AL (DMSO & ¥ 4 0. 1% ) , 43+ 7
4b 7 75 28 R % B 25 F1 DKK1 ., Sost JT3R IR 5% 5 2R 1A 5%
YuiH  BEFE 24 h,
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PERE % R F Osterixl (Osx1) W B A gE M E &,
DKK1 fI Sost £ H & Wnt {5 5 i B ) 40 M b 45 40
M, 5B RO REFEMHEX, DKKI B#5K%
EIBE A Z KM £ H (low density lipoprotein re-
ceptor related protein, LRP) 32k 45 & g & 5 H S
%4k Kremen ( Kremen-1, Kremen-2) Z & 5 H 5
LRP5/6 &M =RIK , BN ENHKRAF, B
AR BB LRPS/6, i SR UT T Wt {55 ) g
PG E, B RB D™, Sost P ML A
Wt {5538 B 7 #9232 /& LRPS KM # % 5 5 &
B TSI REBE MRS, BHREZREXZHK
o(ERRa) B F R —FIILEZIK, B ZK
MEBHH— R, AR EZRY,ERRa RIXTH T
AL B A B B, R LB % B R B T ERRa
BT KB RC MBI A B , 2 5 X
BT EEHER . R, Delhon &) % 3,
ERRo @B/ BB A PA B B B R B A 2 8, &
Ah 3% 3% BUE 40 M A0 B BE IR FE T 4 fE TR ERRa /5
ROMMEIETE S5 & W LR T 58, OPG J& 4r W
RIMEEA, B— Rl s Nt R 7324k, ek N
DIBRRFER _RERMEAGFE. HEZWRE
00 B A 23 A, 0 R R A B Y TR M
EHFEISHMAT, £, 1 ~40 ng/mL(ED,, =
4 ~6 ng) ) OPG WM& 4 2L AL, ZE/B L 11 d
B S R, A RE B A EES S ~
11 d""™ ,CTGF 2— Fh ¥ % B 7T 31 3 A% 47 45 40 M 3%
EAMBEFEABRAERKNF, A2 & E K CCN
(CTGF.Cef10/cyr61 1 Nov 85 ) Z Rk FEH LG .
A WFERB, CTGF f] M| BB 48 ML 4% 5 F Kappa B
Bg ik 32 & (RANKL) £ 1% , #75 CTGF W 38 i 41 1
BUE A RANKL /9 3235, W] RE B 77 (] 432 410 i ok 2
W dE MG HI MR o FOF2 B P B RISk &
AN EEFTEF, ERE AR, FCF2 BiF
L5518 B A M SME 5 08 W BB (ERK) B &2
ME LB C(PKC) R &, 3 52 w5l & 40 M M 5%
FEANRRBEEAEAERRAE, TNFa £
17kDa ) 40 fd (5 5, 7] e 5 B 40 MG+ 40 2 o H 4
M& R, B+ EEAS T ARG E T IR
SRA IR A R 2R, W6 4 R PR 5R
AGERA, ERAFTSHBEEMRERERU K
S E) 72 B R 4 M 2 T DUE o B A WA B 3R 4 i
XEBARA T, S 5HEEREAY ', &
A4, 0PG,CTGF . FGF2 . TNFo HEH R Z B 5
BB M 3 FH B R R I

A SLE BT P SR UL BR DKK1 | Sost 55 75 3% 44
B gL MG63 40 Mg, Jf-f81 F XCT-790 T8, #f — 2 85
AE4H 5 MG63 4 ffidth OPG ,CTGF ,FGF2 . TNFa &
HEARTHEL THRER, TRERERH. I
2k DKK1 ,Sost ,DKK1 + Sost A] L) 2 5 7E MG63 41 g
1 OPG.CTGF.FGF2 B HAM R E &, BIE TNFa &
HARILE, JLLL DKKI1 , Sost — 3 [A] Bt Ui 2K B 22 )
Bk, HAEAVLE AT REE DKKI1 Sost JLER/E , Wnt {5
5 B EOE  RIBO E A1 MG63 B85 TE AL, 2 i
REMEE R, 3l # OPG,CTGF . FGF2 . TNFa & 1
HAE 4L, TIEA XCT-790 FHif5, XCT-790 o] i@ i
%l ERRa MIRB TS Wnt 55 EEEMEER,
MR Wnt {55 8 P& 0 0o, % e 80 B 40 M
MG63 T B34 7 , 5| & OPG.CTGF . FGF2 . TNFa
BEARNEL, X 5HKEY W g R—8. &%
W45 R X +F ERRa 1 #F B & 40 Mt 431k 5 3 58, Ho 9
T3 XCT-790 B8 P& % B & 40 M 78 1 09 MR 3. T
ERRa 5§ Wnt (5@l Z R B FIEPLRR, WK
RMRAIXR  ALRERIEL _EFHREHR.
Delhon 2"/ 3A 3% ERR #1865 40 M 43 1k 5 A B,
k% B 5 % 91 ERRo 12 35 5B 40 B 4 1k 5 14
58 ,ERRa EH B AT W RE RS —BWIERH
AR 3N O3y BE 415 A& 4 Mk
R —Fh &, ST SE S0 85 RAFTE 40 b , AL A BB
#1525 ; @ ERRa #P il 3 XCT-790 + ¥ &4 Bt 1G] R
—BLOXBAMFMAEEFEA—B,

ok, A SZ 8 XCT-790 £ 3 i & W Wnt/B-
catenin {55 1 M8 2 57 Z ¥ EH ,ERRa 5 Wnt/
B-catenin {5 5 i 2 5] 89 B4R BX R W], {75 % 2 i
— BB S FIART .

( & £ x ® ]

[ 1] Ke HZ, Richards WG, Li X, et al. Sclerostin and Dickkopf-1 as
therapeutic targets in bone diseases. Endocrine Reviews, 2012,
33(5).747-783.

[ 2] Villena JA, Kralli A. ERRa: a metabolic function for the oldest
orphan. Trends in Endocrinology & Metabolism, 2008, 19(8):
269-276.

[ 3] Auld KL, Berasi SP, Liu Y, et al. Estrogen-related receptor o
regulates osteoblast differentiation via Wnt/B-catenin signaling.
Journal of Molecular Endocrinology, 2012, 48(2) :17791.

[ 4] Lanvin O,Bianco S,Kersual N, et al. Potentiation of ICI182,780
( Fulvestrant) -induced estrogen receptor-alpha degradation by the
estrogen receptor-related receptor-alpha inverse agonist XCT790.
Journal of Biological Chemistry, 2007, 282(39) .28328-28334.

[5] %ok, BEE RE. % BBRHEELZE  BREDHA



o B B FA 2 R

20177 A5 23 %5 7 Chin J Osteoporos, July 2017,Vol 23, No.7 845

[6]

(7]

(9]

[10]

XCT-790 X g-& 40 Mitk MG-63 SR LI e, M P EEZY
K2R ,2011,28(1) ;4345.

Yang B, Tan TY, Liang D, et al. Effect of estrogen-related
receptor-alpha specific antagonist XCT-790 on proliferation and
differentiation of osteoblast-like cell line MG-63. Journal of
Guangzhou University of Traditional Chinese Medicine, 2011 ,28
(1) :43-45. (in Chinese)

TR VEEX, B, %. VI DKK1 Sost EHBRKEREY
H R R X MG63 4 IS5 ALP 35 1 A 4% 8 -7 % B 3 ol F
7. hEE R RKE,2016,22(11) :1361-1369.

Wan L, Huang HX, Huang H, et al. Construction of DKK1 and
Sost recombinant adenovirus silencing vector and their effect on
MG63 cell viability, ALP activity and Ca2 + concentration. Chin
J Osteopor,2016,22(11) ;:1361-1369. (in Chinese)

Han X, Yang K, Yang J, et al. Distinct roles for hedgehog and
canonical Wnt signaling in specification, differentiation and
maintenance of osteoblast progenitors. Development, 2006, 133
(16) :3231-3244.

Mikheev AM, Mikheeva SA, Rostomily R, et al. Dickkopf-1
activates cell death in MDA-MB435 melanoma cells. Biochemical
& Biophysical Research Communications, 2007, 352 (3) :675-
680.

Yochum GS, Sherrick CM, Macpartlin M, et al. A beta-catenin/
TCF-coordinated chromatin loop at MYC integrates 5“ and 3’
Wnt responsive enhancers. Proceedings of the National Academy
of Sciences of the United States of America, 2010, 107(1) ;145-
150.

Bonnelye E, Merdad LV, Aubin J. The orphan nuclear estrogen
receptor-related receptor alpha ( ERRalpha ) is expressed

throughout osteoblast differentiation and regulates bone formation

[11]

[12]

[13]

[14]

(15]

(16]

in vitro. Journal of Cell Biology, 2001, 153(5) :971-984.
Delhon 1, Gutzwiller S, Morvan ¥, et al. Absence of estrogen

receptor-related-a  increases osteoblastic differentiation and
cancellous bone mineral density. Endocrinology,2009,150(10) ;
4463-4472.

Tsuda E, Goto M, Mochizuki S, et al. Isolation of a novel

cytokine from human fibroblasts that specifically inhibits

osteoclastogenesis.  Biochemical Research
Communications, 1997, 234(1) :137-142.

PEER SR MER, S HHAEFASERBEFIA
BE AR R/RANKL X WM. PER;BARSE
,2010,26(10) :881-884.

Sui GL,Peng YQ,He YL, et al. The effects of recombinant human

&  Biophysical

connective tissue growth factor on the expression of
osteoprotegerin ( OPG) and receptor activator of NF-kB ligand
(RANKL) and the mechanisms involved in human osteoblasts.
Chin J Endocrinol Metab,2010,26(10) : 881-884. (in Chinese)
Xiao G, Jiang D, Thomas P, et al. MAPK pathways activate and
phosphorylate the osteoblast-specific transcription factor, Cbfal.
Journal of Biological Chemistry, 2000, 275(6) ;4453-4459.
Salamanna F, Pagani S, Maglio M, et al. Estrogen-deficient
osteoporosis enhances the recruitment and activity of osteoclasts
by breast cancer cells. Histology & Histopathology, 2015, 31
(1):11651.

Bailey RL, Looker AC, Lu Z, et al. B-vitamin status and bone
mineral density and risk of lumbar osteoporosis in older females in
the United States. American Journal of Clinical Nutrition,2015,
102(3) :687-694.

(HCRS B35 2017-01-10; 45 [F B 31 :2017-02-26)





