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Noggin F [H 12 ¢ 8 5 2 ik s 75 2R 1 44 28t Je H
X i T8 A0 e MG 63 1 #4228 RE 17 1 5 )

Kis B AL RMAE WA KL

(#E] HHB:# A Noggin & B x5 A /8 20 i MG63 F Noggin, BMP-2, &2 % W & 4 ¥ B F (VEGF)
B A KB T (CTGE) 69 & A & 40 i it #4769 % »@ . 4R 3t Noggin A B A B M B 6y L A 2R
EARFGERIE ., Fik: @M E Noggin KB Ak FHUMBFHAMAR, T LELIFIE @R
MG63 P, % Bl RT-PCR #= Western blot 4 #1 4 Ml & & *F B 40 . i$ & & F 20 8% 9% & 28 F Noggin, BMP-
2,VEGF #2 CTGF # mRNA K-F =& & K -F . Transwell 28 J i # Fo42 2 48 A 52 56 59 40 2 0 64 it
B e . BRI M E Noggin K B i R A T LM 9% & B K. 2L 4 4 2 F b 75 a0 i MG63
J& +Noggin #§ mRNA % & & % ik K-F 2 %4 % .BMP-2, VEGF & CTGF # mRNA & & £k K-+ 2
F A, 4 4 Noggin AR AR TURBFGTIB@IL MG63 iz 2R AR E TR, &ig:
it & ik Noggin A B 48 & 20 39 4] B IF 75 20 16 MG63 0918 £ Andb 45, A 2R A BB A B &7 0 5 k.
[X#10] Noggin A B ;i k& TR F; B @0 MG63; it 45 542 &
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Abstract Objective: To investigate the effect of Noggin gene on the expression of Noggin, BMP-2, vascular endothelial
growth factor (VEGF) and connective tissue growth factor (CTGF) and the cell migration and invasion in bone tumor
cells MG63, and to explore the mechanism of Noggin gene in the development and progression of bone tumors. Methods:
The Noggin gene overexpressing recombinant adenovirus vectors were constructed and transfected into bone tumor cells
MG63. The mRNA and protein levels of Noggin, BMP-2, VEGF, and CTGF in the blank control group and the overex-
pressing recombinant adenovirus group were detected by RT-PCR and Western blot respectively, and the migration and
invasion ability of cells in the two groups were validated by Transwell cell migration and invasion ability experiment. Re-
sults; After the Noggin overexpressing recombinant adenovirus vectors were successfully constructed and transfected into
bone tumor cells MG63, the mRNA and protein expression of Noggin were increased significantly, the mRNA and protein
expression of BMP-2, VEGF and CTGF were inhibited significantly, and the migration and invasion ability of bone tumor
cells MG63 infected with Noggin gene overexpressing recombinant adenovirus was decreased significantly. Conclusion:

Overexpression of Noggin gene can inhibit the invasion and

metastasis of bone tumor cells MG63 successfully, which is

T AR T 208 RE(2014-cxb-23) expected to be a new method for gene therapy of bone
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Noggin %P4 & Smith M AE P TCHE 0 B8 B 5 55
RN R Ry — Fh B ARG B A R B LA iR
fe k& BAEEMMAESIEN, 2555
JRZ I & B . AR R M58 B Noggin FE
MENRGEW KB ME P EEAEEEZEM.
Noggin 58S &4 % [ (Bone Morphogenetic Pro-
tein, BMP) i B2 45 &, BH 1k 5 80 B 2 AR 19 45 6 H 3%
541 BMP-2, BMP-4, BMP-7, ) Tfi 40 il BMP 1E F i
555 S ", N I Noggin 3 [K 78 £ Fl I/ & 1 FI
MR MR R MR RS R R EEEH ., A
WF5E 38 i 48 2 Noggin 5 [ ik 3% 3k 5 4 R s 25 400K
I LA e 2 e 40 i MG63 v, UL HL X 8 i 98
e MG63 1 Noggin, BMP-2, Ifil 4 I i 4 K K +
(VEGF) K25 a i 405 K W F (CTGE) $t ik & ik KT
AR ZERE F1 B RE R S TR B 5% B e 988 5% B8 1) 7 L
il 42 A F — 25 1 5256 S A
1 #R5RHE
11 S8t

pCAE kL. pAdEasy-1 i 2 & D 4 JBOkE | 5 42
Bk g K pGV314,BamH [ / Age [ ¥ CE 91
FERAL2E B AR A BR 2 R 5 52 56 HeAth i A B 1 4 9 1)
fiff \ECL-plus 7] & (32§ NEB 2 #]) ; DNA #5 #fi &
4%y (Fermentas A A]) ; DNA & Ji [ 5] & . DNA
aifbiX 7 & . Bk DNA 2 BUR 77) . RT-PCR i 7 &
(TaKaRa 23 ®) s 519 & . BRI e (4 T A=) T2
W) BB BRZA 7)) s DMEM % 3% 3 . Opti-MEM 1
I L 375 85 5% 25 45 20k e (36 [ Gibeo 24 W) . RIPA 2
M2l MTT G4 i yE . —$0 . 9t .EGTA  Triton
100(3& [ Sigma 24 7)) s N BCE 40 MG63 (b 5]
Bl2F B 1 40 0 T 4 g )% 5 Lipofectamine 2000 Tr-
izol Reagent, ¥ %% 5% i 7 & . 9¢ 6 & & PCR i 7 &
(% [ Invitrogen 2 &) ; BMP-2 $iik. VEGF #t A& .
CTGF Hifk (£ E Abcam 22 F]).
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S % AT R )7 4 Noggin FEK, R Primer 5. 0
w1t PCR 519, £4b % & A4 2] & BamH [ /Age |
fitg U145 514 /I B Noggin 5 PR, H  3 $2 1 kL 28 14
pCAE . [l BamH T / Age T UG I kL5 44 B 1)
BAWET 37 C/KWE 2 h

1.2.2 HHAFHRFEHR pGV314-Noggin @
BamH [ /Age T i SR Y 28 #2 T ki pGV 314, 4 il 1)
Je ) 2 M AL il 1 7 4 3 e B O R R e F VK LIS L
XU 5 ) B B = BlE AT g H . S8
A K FF T 2 25 40 L DHS o 75 8 48 &0 15 ARt o
1) LB BAE -4 L BREFE 4k 7, ok DNA $2 057 &
PR B BOTTRL S o BT 2E A7 00 4

1.2.3 i %3k & 4 9% 7 kL pAdEasy-1-Noggin
MM E B pGV314-Noggin FH Pme 1 ¥4k ,0. 8%

SRR e vl UK IS E B R Be s o K B B B 2R 5T
#i pAdEasy-1 # A &3 BJ5183 Rz KW . H 8 K
PUPEF A BE & pAdEasy-1 9 BI5183 &% &5 W . Jf
i3 B 5 FLIE K pGV314-Noggin # 88 FORi 6 A o,
TE& A RIRE R PUIER LB BUIR AR Bkt e 7.
& CBTRL IS AT B IR W BE e HL UK L 28 E IE R SR Pac 1
fity U] 2 1 Ak 20 R B L% BT, JH Lipofectamine
2000 8 5 A gy HEK-293 40 i . W 4206 5 K .

1.2.4 3 EREIFEHRIKEZF pAdEasy-1-Noggin X} &
iR 40 MG63 #:5¢  MG63 41 il 55 3% 24 h J5 43 K
25 A M4, pAdEasy-1-Noggin 20, ] 5 4 ¢ 95 7%
pAdEasy-1-Noggin # 4t MG63 40 Mg, ¥ 4 B %
(MOD 2 50. B H MR TEH Ye 48 h 5, 3 5 AL i 4k
4R .

1.3 SEE R bR E

1.3.1 RT-PCR % MG63 4ii i tf Noggin, BMP-2,
VEGF } CTGF 8 mRNA /K3F  H RNA i #27
G PE M 2 MG6E3 41 M g B RNA, 53 5 17
B s R H R R Be i 1y Rl 3 3 D E AL

1.2 J7ik RT-PCR i 51442 B0 @ it W 45 . L Bractin R4
1.2.1 Noggin JERNFUR A E R NCBLEUEE A ILE L
F1 HEEEM RT-PCR3#
= J 5
Noggin IE B 5’-TTGCCACCGGTGTCACCATCAGAT-3’
S S 5-CATGGATGCTTATTACTCCCTACG-3’
BMP-2 iF X 5"-ACTTATCGATCTATCTGGACTGATT-3’
S 5’-GTTCCATTACCTACCGTGACCCGG-3’
VEGF IE SHE 5"-GAAACGCCGAAGAGACCTCGA-3’
2 Xk 5"-TGATAACGGCAGTAAAGGCCT-3
CTGF IE X 5’-CGGAACGTTCAGGTAGCCTT-3’
7 X 5-GCCATTAGATTGTGCCCTACG-3”
B-actin IF X 5-TGACCCAATGCACGGCAAAG-3’

f LB

57-CAGGCCAATGGATAGGCAGG-3’
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1.3. 2 Western blot ¥ MG63 40 }g 7 Noggin,
BMP-2,VEGF J CTGF & 1 kKT #5440 i
FH RIPA 241 W 24, LS5 1 85 U RE dh i 17 PAGE, 4y
BRI F S 2 PVDF L INA—di)5 4 CHH
. VRS —dt, EWEFEF 2 h, TBST WIEVE 3
W, &R 10 min, ECL-plus i & & . L p-actin E
L E

1.3.3 Transwell 40IER AR ERR I LH WA
£ J il 3 A 20 3F G SR M. PBS I3 3 i, BSA T
037 5 57 5 o 5 A4 o) A . 4 Ak VA L 4 L % R O R
% 5X10°/mL,F Transwell /NETFZEH it A 200 uL
& 1020 5 4 1 i) DMEM 85 332 W (Transwell 40 i /2
Z8 S I HURS B A9 Matrigel 25 oL il A Transwell
M 1% 7 R A SRR R ) HUZH B 100 L A
Transwell /N, H4 24 FLARE T AT R =46 .37 °C
5% CO, #5358 24 h. BUH Transwell /NE, FHIBH &5
B2 ) Matrigel HE e F 2R Bk I B b 3 A 4 M. /)
OB g T A T8O A i oK % 1 F e [
SE 30 min, PR K ZE YL (8 1 min. B R 2 B K (80% .
95%0,100%0) s ZHZRFEW] . /NCoF RER BRI B A
JEVITIBCT & 8 7 Erp M IR S A W T R AL
TEHL 5 > 5 A% 0 B UL %% 1 6 4 A i 4. DL MG63
25 R R Sy o B, 55 25 2H 200 JROAH R 2 15 200 4
1.4 Sit2#orik

58 85040 >R SPSS20. 0 458 3 4b 3 4 14 14 47 54l
LB R AR DL T s Ron R ¢ K5, A W] LR
FHEL PR 2 )5 22007, P<<0. 05 Z 9B %1t X,

2 #R
2.1 47 A Noggin B 1Y pCAE Bk i % &

JH BamH [ /Age | fil§ U] 3% ¥ H B9 £ K 19 pCAE
kL UL 1 85 R RIS B BeRK BE 2 687 bp, 5
H R B BE AR .

2.2 EHFRIR pGV314-Noggin kP FURL Y %8 5E

Noggin K Fifi ] BamH T /Age T il X Y] 5
V. 5 R 2 28 W) R R U0 1Y 2E AR 2K pG V314 b JE Bk
B G R R pGV314-Noggin, 3% ff] In-fusion 7T &
RIS EH FR TR pGV314-Noggin, fEHLPkIE 6 4>
BATR SERE L B BE PCR $2 AR %85 15 2 (9 6 A~ BH 7k s B
CULIEL 2) o 32 HCBH M 5 B ™ 1 5 206 U DU P &5 2R
NI & pGV314-Noggin.

2.3 bSR3k A R B B R 2 (K pAdEasy-1-Noggin
) %5 5

I3 L5 R 8 A pGV314-Noggin FI # 4 If s 75

kL Ak pAdEasy-1-Noggin A4 . | Noggin & [

13

IG5 EAT PCR SR 474 Y 687 bp 4 26717 . 32 W]
L 2 U R SR 28 A R A R LT 3.

1 2

5000 bp
3 000 bp
2000 bp
1500 bp
1000 bp
750 bp
500 bp
250 bp

100 bp

1-DNA #F#ES [ p;2- XU E§ Y betatrophin/F }i

1 BamH [ /Age | E§#J] pCAE J& %I B ik B
1 2 3 4 5 6 7

5000 bp
3000 bp
2000 bp
1500 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp

1-DNA IR S B 9,2~7-pG V3 14-Noggin B £H 54 5 kit P 42 T
B 2 BB PCR ¥ %E pGV314-Noggin EHFHR R 6 MPHETE
1 2 3

2000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

687 bp

1-DNA IsH#EZH8Y; 2-pGV314-Noggin; 3-pAdEasy-1-Noggin

3 FHRBRHA pGV314-Noggin #1540 IR % T FR AL
pAdEasy-1-Noggin #J PCR 4 #7



14

2.4 3 FIKE ARG R pAdEasy-1-Noggin ¥ Y i
b 88 40 By MG63 J5 Noggin, BMP-2, VEGF ;&
CTGF ) mRNA 7K

LRGSR ULE 4 FIEE 2, 525 (O BAL M T . o 36
ik 2H 06 2 Noggin mRNA 7K F 8 % & (P <
0.05),BMP-2, VEGF } CTGF () mRNA /K @ %

A (P<<0.05),

Noggin

BMP-2

VEGF

CTGF

B -actin

= AN HRA
B 4 FLAMBS Noggin, BMP-2, VEGF B CTGF #§ mRNA 7k

RK2 TWHHMAH Noggin,BMP-2,VEGF & CTGF #j
mRNA 7K FE (T£s,.pg/ml)

EARmEA

EGR 25 A IR AR A t p

Noggin  1.16+0. 15 2.4340.22  22.264 0.031 5
BMP-2  1.7440.18 0.364+0.19  19.845 0.025 4
VEGF  2.0140.26 0.644+0.17  59.463 0.013 7
CTGF  0.86-+0.17 1.42-40.23  24.443 0.047 6

2.5 b KK E A MRK # pAdEasy-1-Noggin % 4
b3 40 e MG63 J5 Noggin, BMP-2, VEGF ;&
CTGF Wy ARk KT

HARZE R ULE 5 gk 3, 525 (A% AL Lb . i %
iR H A BRAR TR 4 Noggin E H FIAKFE B EFEH & (P<

0.05),BMP-2,VEGF fk CTGF 9 &E [ £k KL E

R (P<<0.05),

N —
v AR —
veor W —

e T

FAMRA BEARRKREA
5 WA Noggin, BMP-2, VEGF B CTGF E AR EKE
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#x3 WHHAM B Noggin, BMP-2, VEGF &
CTGF WE B FIXKF (z+Ls,pg/mL)

f8hr AOxTEA EA MR ¢ P
Noggin  1.15£0.27  2.36%0.36  20.593 0.038 8
BMP-2  1.5940.38  0.34£0.17  17.462 0.027 6
VEGF  1.4740.41  0.52£0.14  48.014 0.016 2
CTGF  0.6940.17  1.87£0.29  25.171 0.0414

2.6 FRINFEHM A pAdEasy-1-Noggin e e
i 92 240 L MG 63 J5 1 78RR 22 fig ) L3

HARZE IR LK 6 F1E 7, Transwell 40 Mo 1T 5% Fil {7

ZEOLG W L o 8 T 20 B B A AH LA R R
& TR,
BN

i 9eg 20 Jit. MG 63 T35 FIR 22 1 g

worTET

E6 FAMMATHMEELRNXLEBRE(X200)
120 120

£100 £100
% 80| % 80
8 60 60
g 40 % 40
E 2 = 20
O e B 0 A SR

B 7 A B BT R 2 22 AE 1 X4 b AR R
3 itig

e ) e H e A 8 A ) B R HL 5K 7 ) e A e
B IIEEA  E BAESh . Noggin R HHRAR LT
JIT e B EE R A B DAL A 5 R R OE R B DG TY LB A
PO B T B0E 4 ) Noggin K BMPs/CDMP %
ikt Noggin ZEARSN 256 Hh AT 41l il i1 BMPs £ 1)
Jiev 2 2 B 4 3G AR AR R RN AR RS BE T TR AR N S5 5 W] A R
050 Jie e A KRN B IR . BMPs 8 22 BRI G & A
A JE bR ) B S I AR CH R A RSN
JRUR VR RSk IR AR g R A
BMP-2 K& [K] (14 308 5 5% 05 75 58 800K, JF o i e 2
BMP {55 3R 3K (49 B PR 9 4 M e, 25 SR R W] e ) BMP-2
FIR AR AT 3 1R 40 i BMP R38R R i — 2B
UESE T BMP X M9 40 JH 3 58 00 02 3 1 1 5] Sk B
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TR S R 38 8 P k8 AU fieb 97 400 Jf b ) BMIP 3%
KE AR AT AT

22 AU K (CTGE) 2 — Fh B 1t 7 o 3 A
2T 2 20 0 29 B R 0 S R A K PR i LA A2 4N
WgE R KAy e SR, A R K T
(VEGF) J& Il % ¥ 1 i) 5 22 3 5 B 7, F i 8 3 28 1l
BIL S A KA R ) AR, D & 3 VEGE
B FIE T OS BE AR 52w iR 4i Al 4 2k K
. BLoh .Ml VEGE {5 5 im0 i i 2 i %
B, AR S kB K B PR IR AN B Y e B R g B
VEGF Fl BMP 3% ik () 3 Jin 1 5 s &5 % 5% o 8 8
M Z& K7M2 iy VEGF F1 BMP 3 ik K P55 5 L %
FERSE K12 41 5 28 35 KO MK

IXBERIF ST 25 S 4R R %F BMPs 3% H: 3#E 47 J=) 3B 3 41
S AT SR 00 e e g A A D S R e A i
B A — Bl BT AT 7 . BRI IR 5 A 1Y
Gy FALE W EE Noggin i X 76 B Jif 98 48 ffs 5% B vh iy
FEAER AW 58 38 o D) A 2 Noggin JE [ i & ik
20 s 7 AR L O 8 L A Ok B i i R 4 i MG63
o, S2EG 245 B W Noggin [R5 6 5k 1 41 o 75 4%
Yem W 4 MG63 J5 . Noggin B mRNA & & 1%
kKOF B 2 T} &, BMP-2, VEGF & CTGF iy mRNA
KR R 7K P 8 3 B AIG, U8 B 3 38 Noggin 3
J&i s BMP-2 3R 35 K F T B i 96 40 i 15 58 68 0 0 55
VEGF J CTGF Fih KT B i 40 f 2F & fn i %
Y HE 1 RFAG 3% M\ B B 40 il MG63 B Transwell 40
Ji X B FAR 28 S 50 45 FE W . FR b 6 W Noggin £ A
AR A 5 ) A PR A 2 3K ok e A B e A Y
B ERE IR ZERE T .

ZE bR 3l 1k i %3k Noggin 3 P4 g 5% ) 40 41
T 58 48 L ) 1 28 R RS L A B Ry i i R S R T

(k3% 10 7

[14] Ponte AL,Marais E. Gallay N,et al. The in vitro migra-
tion capacity of human bone marrow mesenchymal stem
cells;comparison of chemokine and growth factor chemo-
tactic activities[ J]. Stem Cells,2007,25(7) :1737-1745.

[15] Qin L, Yin YT, Zheng FJ,et al. WNT5A promotes stem-
ness characteristics in nasopharyngeal carcinoma cells
leading to metastasis and tumorigenesis[J]. Oncotarget,
2015,6(12):10239-10252.

[16] De A. Wnt/Ca®" signaling pathway:a brief overview[]]. Acta
Biochim Biophys Sin (Shanghai) ,2011,43(10) ;745-756.

[17] Cai SX.Liu AR,He HL,et al. Stable genetic alterations of be-
ta-catenin and ROR2 regulate the Wnt pathway, affect the
fate of MSCs[J]. ] Cell Physiol,2014,229(6) :791-800.

(18] XUAE, Sk )G . 4. Wntba 5 R AE (5 5 78 48 4 PR

BB 5

S & 3k

[1] Smith WC, Haland RM. Expression cloning of noggin, a
new dorsalizing factor localized to the Spemann organizer
in Xenopusem bryos[J]. Cell,1992,70(5) : 829-840.

[2] Lim DA, Tramontin AD, Tyevejo JM. et al. Noggin antag-
onizes BMP signaling to create a niche for adult neuro-
genesis[ ] ]. Neuron,2000,28(3):713-726.

[3] Zimmerman LB, De Jesus-Escobar JM, Harland RM. The
Spemann organizer signal Noggin binds and inactivates bone
morphogenetic protein 4[J . Cell,1996,86(4) :599-606.

[4] Brunet L], McMahon JA, McMahon AP, et al. Noggin,
cartilage morphogenesis and joint formation in the mam-
malian skeleton[ J]. Science,1998,5368:1455-1457.

[5] LiCH,Yang X,He Y]J,et al. Bone morphogenetic protein-
9 induces osteogenic differentiation of rat dental follicle
stem cells in P38 and ERK1/2 MAPK dependent manner
[J]. Int ] Med Sci,2012,9(10) :862-871.

(6] Wi, 20.% RXANBEERERA-2 W
B SR T % K AR 1 A A e HOGE B PR IR A BB AR W 2R AT R
R[], h R 435 .2000,20(9) :525-528.

(7] k. g54n 2V A K F A stk R L) ] U N B2 2 B 2
% ,2015,38(1) :67.

[8] Yang J.Yang D.Sun Y,et al. Genetic amplification of the
vascular endothelial growth factor ( VEGF ) pathway
genes, including VEGF-A in human osteosarcoma [ ] ].
Cancer,2011,117(21) :4925-4938.

[9] Andersen S,Donnem T, Al Shibli K,et al. Prognostic im-
pacts of angiopoietins in NSCLC tumor cells and stroma:
VEGF-A impact is strongly associated with Ang-2[]].
PLoS One,2011,6:e19773.

[10] Weiss KR, Cooper GM, Jadlowiec JA, et al. VEGF and
BMP pression in mouse osteosarcoma cells[ J]. Clin Or-
thop Relat Res,2006,450:111-117.

CkcA% 8 #1.2017-02-04)

WS E BT ] A AR 2015, 67(4) 1 437-445,

[19] Rauner M, Stein N, Winzer M, et al. WNT5A is induced
by inflammatory mediators in bone marrow stromal cells
and regulates cytokine and chemokine production[]]. ]
Bone Miner Res,2012,27(3) :575-585.

[20] Yang L,Chu Y, Wang Y.et al. siRNA-mediated silencing
of Wnt5a regulates inflammatory responses in atheroscle-
rosis through the MAPK/NF-kappaB pathways[]J]. Int J
Mol Med,2014,34(4) :1147-1152.

[21] Li S,Wang W,Zhang N, et al. IL-1beta mediates MCP-1
induction by Wnt5a in gastric cancer cells[J]. Bmc Canc-
er,2014,14.480.

(A5 8 #7.2016-12-11)



	7期（3校）_部分11
	7期（3校）_部分12
	7期（3校）_部分13
	7期（3校）_部分14
	7期（3校）_部分15

