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TGF-B1 5+ S AN Z.7F 7F 88 T 40 A
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BE BRI 32 E 0 R e A R U 20 A AT i
(I A8 PR B 200 0 o 2 T 400 1), SR 3 4 200 A R AR T
BEE . T 2R A S P R 40 R I S e LA A
PERLSE B, BRI T A A A TRz . A
I, AR FENF ANFLF A6 T 40 ( SHED) S 45 REAE 55 43
AR T e A8 ST 1 LA L ( vSMCs) #E47 T AHOC 5 Y
5. FHik FIHEAGERKEF(TGF) 81 151 E F,
55 SHED 434kl vSMCs. 585 S5 . il i3 RTPCR. i =X
YA ST Western blot Fl 635 57 4 A A6 0 36 PR 4 5
PER I RIAE L. Ak, A5 B Matrigel 1fi %8 £F 13 g S5 5k
U5UE SHED SRR 1 vSMCs J2 75 REAT (1 F ¥ L 4H A i T g
SR E N VAR E R EY (A1 o-SMA.SM22a.
Calponin F1 SM-MHC) #9335, iE 32 T TGFB1 Al PLifs &
SHED 434k >A vSMCs , HL i X 40 B ARAIE 52 316 9 8508 A T 45
K, HoAR AR 0 358 L B 18 a-SMA 86. 1% , SM22a
93.9% , Calponin 56. 8% ,SM-MHC 88.2% . {&#} Matrigel Ifil
W T BE L 3200, By SHED iS40k i vSMCs 7ERS 2
NI BBk AL A5 P 7 200 B BT A BG4 I 5 235 4 v A 2 5 TR,
vSMCs MIITER . it FEImE 4 Z T8 %, SHED 1] L)
P73 vSMCs , RB 8% RLR I 87 20 20 T v —Fh A5 1 ¢
R4 -
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H A, A A M N T I Y 2 SR R T 42
SBCA DA T A8 SC AT L, B AT DK o A8 PN B 4 i
( human umbilical vein endothelial cells, HUVECs) #l
Uy 68 14 1M 45 SF 35 WL 48 B ( vascular smooth muscle
cell,vSMCs) TATHIREIN A AT, By S AL M
I EBOR A IR JEAC AR MR 5 RE T, LA AR EL
RAFRFR G, 7 B AT T AR AN A S BRas A
PRI, 175 1 A R A 1A 200 i 5 45 - 1 JUL 400
J A R DRAZ ) R 32 SR

Ak 4 K A F-B1 ( transforming growth factor—
B1,TGFB1) HAGH iz b T35 5 1 40 il 73 4k il
AN o BFSE FT, TOF-Smads f5 53 B
XF T 53 22 R8T A M 53 A T AR A 3 S B
File TGF-B1 B AT B s AT LUK 5 FCA PH] 5 3 [+ o5
S0 oA - LA M, 40 4n TGFB1 FlE I
BRAEE 4 FTLAFE SR T 40 o34 - LAn
Jfl, TGFB1 BX A 1/ MR AT A K7 BB A LATE 3 AR
TS AT LA . BRI i SR 1 B 2
FKH TGFR1 KW TS5 NFL A 7 #E T 40 e
( stem cells from human exfoliated deciduous teeth,

SHED) 73467 vSMCs , F-4R & 7L nl BEHLH -
1 ##57T%
1.1 ZRRENVRIESR  WEBERTFLF CR MR

added, the expression of HER2 in SKOV3 cells increased with the prolongation of stimulation time, and the expres—

sion of B-catenin and TCF4 was also enhanced ( P <0.05) . After adding wnt3a, the expression of B-ecatenin and
TCF4 increased with the duration of stimulation, and the expression of HER2 was higher ( P <0. 05) . After adding

iCRT14, the expression of B-catenin and TCF4 decreased with the duration of the stimulus, and the expression of
HER2 decreased( P <0.05) . The cell migration ability of SKOV3-shHER2 and SKOV3-shTCF4 cells was signifi—
cantly increased after adding EGF and wnt3a ( P <0.05) . SKOV3 cells were treated with iCRT14, and the cell

migration was significantly decreased ( P <0.05) . Conclusion The interaction of HER2 and wnt / B-catenin sig—

naling in ovarian cancer cells plays a common role in promoting the metastasis of ovarian cancer cells.

Key words ovarian cancer; HER2; wnt; TCF4
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R BELHEA, BRSO T 28 e T il 0 v P 2 1
RAWHIHA 1 h, K5 HALAR R 70 m 7 4 il
kAT 1 €, 488 r/min .0 5 min, 58 B 5 HE L
DMEM ¥5353E( & 10% FBS F1 1% P/S) B &I 5 A
T25 LRGN, 37 °C 5% CO, ¥EFM W L, &
3 d il —IK, AR E] 70% BEHE AR A F) T75 241
MIRE SR, §7 R IEFR 5 T I 22525 . 75 SHED i
17 vSMCs 1531, X H: “Z etk 7 SR T EAR , 4l I
A 40 M A A I SHED #9148 Bt A5 7 9 ( CD45.
CD90.CD105.CD73) ik B , IR « B 28 A0
BUE S5 Z 1) e A RE T 4 e . IR AR HUVECs Al
vSMCs Il F £ [E ScienCell 23 H] , I FHAH I 1Y 35 7 2
FEFR(F- T L0 B 55 5 B0 A e 40 35 5 5 141 1
[ ScienCell 24 H]) , VEA BHXT R

1.2 5 SHED 4L 4 vSMCs B 4 ~ 6 1R
SHED, #1183 x 10° cells/cm® 425, % L DMEM %
FEHEIG R, 17 20 LN BE 5, 4 il vSMCs 75 T 45 57 2
(5% FBS DMEM + A[a]# & 2. 5.5.10.20.30 ng/ml
TGF-B1) , #1555 F 5 AR B[] 55 SHED+SMCs.
1.3 RT-qPCR #ifi RNA $2HUAF & 13 0], 2 1
AR AEAS A B RNAL B 1 g (196 RNA, #2 i TaKa—
Ra ¥ 5 iR @ 30T, 4% il 20 pl ¢DNA, Jf: [A] #E 4%
I TaKaRa SYBR Premix Ex Taq I {7 &8 , 525
PCR 2o ASE5G BT 5 975040 F : GAPDH. I i
5|#): 5" TGCACCACCAACTGCTTAGC3 ", NiiF N 4:
5’-GGCATGGACTGTGGTCATGAG3"; o-SMA L Jjf
214): 5°-CCGACCGAATGCAGAAGGA 3", Tl ¥
5" ACAGAGTATTTGCGCTCCGAA3~; SM22« L ¥if
5| ¥): 5°-AGTGCAGTCCAAAATCGAGAAG3”, | iif
5| #): 5-CTTGCTCAGAATCACGCCAT-3"; Calponin
FUiE5 ¥1; 5-GTCAACCCAAAATTGGCACCA3",
W5 |4: 5" - ACCTTGTTTCCTTTCGTCTTCG3"

1.4 Western blot ] RIPA ZU i vk - ZLfpE A
20 min, J5 7SBS0 15 min, Y4 |3 WOF ] BCA
B R R s ) I S AR AR B B LR L AR A AR
o 0 A B A R R B L 1A 20 g REASER T
(57 , 4T Western blot 521y« A SLE0 Air FH P A4 4n
T BT BEDT Bractin HUAK( Hi 5 sc47778) 1 H
F [H Santa Cruz 2\ 7); £ ol HT SM22 alpha $iik
( %% 5: abl4106) . 4 $r Calponin FL & ( 4i 5
ab46794) It 5 ¥ [E Abcam /A ] .

1.5 S TE75 T H0R 4 42 21 3l S0 il &
A ACER T B 558 B R SR L R4 T E R, S O =
J& UK PBS 36 2 I, S8 5 4% Z W E [ %€ 15 min,

PBS %3 ¥k, &K 5 min, #Xk)5 FH 0. 5% 1) Triton400
AN 5 min, PBS ¥% 3 YK, &R 5 min; {§iFH 2%
BSA EFPAAAML 1 h, SR 5 A5 BLAA ) 8 AN W] ) —
Hi,4 CRd i, PBS ¥ 3 W, 4K S min J5HE 41 1
h,PBS ¥t 3 ¥k, 4K 5 min; B R J5 930 BN G A
HWE A ARSI SR T: o SMA (4%
A2547) W H % [F Sigma-Aldrich 2\ #]; SM22 alpha
( 97 5: ab14106) .SMMHC ( %55 ah683) . Calponin
( "= abd6794) Jy—3i, ZEPT L Alexa Fluor 488(
1 ab150117) FI 7 4t % Alexa Fluor 488 ( 4% 5
ab150077) S — 4T, ¥ A JE[E Abcam A ] .

1.6 f&K4d Matrigel &£ K KL N TR
SHED % 3431k AY vSMCs J&175 1T LA 2 1145 4544 7Y
s Ve, AWFFEAE AT A S Matrigel 1fi 48 AF 552 5, 3
fili SHED-vSMCs 7E4EHF IfiL 48 45 #4 £ 7 P v 59 7R T
¥65 x10° <8 x 10° B FE] T25 i F5 L. LA
20t 24 h J5 53] 80% @l B+ Matrigel M —70 C
UKL TR 4 CUKAE , IRl I 48 FLAAT 1 ml 46k
BT 4 CURHE; 595 2 RAEVK EHIFR R 1 ml 46 3okt
Matrigel % A\ 1% 1) 48 £LAR( 120 ~200 pl BEfL) , it
HE T 37 CHFRAE 30 min; FHLIH AL A0, $2 IR
5 : 1 HfiP¥s HUVECs 1 SHED~vSMCs JH P4 Kz 21 fifa 85
FeIL T B U R 3.2 x 107 cells/ml [ B 241 iy 5
W, AR FE 100 ] 32 B4 i B 52 4 TG 7 © 22 B[]
f) Matrigel 01, I 4k 2k 37 C B F= 40 % MEE 3% T
AN TR B[] g 7 S GO T RS/ VBT 101 0 0T e AL ik
P55 DOLEF A BRIC 5%, SR J5 FH Tmage J BRPF #4753
Bro

1.7 it 403 R SPSS 17. 0 Geit k47
GIRT, PR BRI « =5 0K, R ¢ KB AT
it b, P <0.05 JEmAG 7 E L.

2 R

2.1 BEHMEIRENR SHED BEFSaETHE WK
1 iR, i 40 LA 45 R s SHED 2% 3k 1 40 e bs
w4 CD105,CD90 L) Az CD73, N33k CD45. K 2
#E—2L WoR T SHED HA JE i 28 LA K g fE
il

2.2 TGF-31 A[i%ES SHED 43444 vSMCs 4[4
3A R, 7 d 5, TGFB1 i T vSMCs 457
PRI ( a-SMA . SM22 #1 Calponin) fY) mRNA ik
K- AR (10420430 ng/ml) Z [A) 45 51 22 57 0
giitr R e Wi, Egt— 25 P AU 10 ng/
ml TGF-B1 (K5 .
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R T ARAR AR T 8] AR ST PEAS A [
[ A5 32527 RLPAKA 1.2 £X) 10 ng/ml TGF31
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Calponin

a-SMA

JRASMC

SHED-SMC

SM22a SM-MHC

B4 HREWET vSMCs iREMHIRIE Mot x20

SM-MHC FHPE4RM ) A 43t o g5 R aniE 5 s, X
SeFR R Y HA B 0 2638 ( aSMAS6. 1% , SM22«
93.9% , Calponin 56. 8% ,SM-MHC 88.2%) .

A B
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A: a-SMA; B: Calponin; C: SM22a; D: SM-MHC
2.3 SHED &4 p vSMCs R H 5 FE K
vSMCs fHEARIThEESSME  Matrigel Il IE AR S 56 45
RRW, %5 SHED 731k vSMCs B A 5 74X
vSMCs FHZE AR TIEE. anE 6A fif7R , SHED i 543
1Eiy vSMCs B % M4 72 HUVEC JE LY =4 1l 48 45
PR RTED , - S 35 3G 0 o A 4 R B A I T
6B) .

3 tig
M A AL AT AR S S PR AR IR T 2 4 TR

FEARTENG R A5 3800 A SR ) o e AR A1
HEAY L LU B D AR AT AL, DI PR UE R A 0
IR S RE G4 , S 2 40 T R0 5 B — A 3R T ufe
Mo HAT, AR R R AR R AN R L3 B
P E i BEAT TR A AL . B A TR
BT AGE 5 32 AT Wi B WA AT PR ST
MVEAGIR , B ORAL HE LT SR8 1 P 1078 FR AR A 2
AR R A HERR o T T ) 7 58 FE B ke 4
A A L A 455 L PR 7 40 D a7 R A A (A
I WA vSMCs LA JS 2l Pericytes) , AH AN T
SCAR T AN TE S AR N IR AE DL K Ak B AT R
FAUBUR I MATRESS R ™ o PRt , F T4 45 14
Tofr 200 M A R 2 SR U 0 9 10 A A 1 1 e i A
e SZR B B i 41 2008\ ok 2 5 A 38 1 20 il R
U5, SR R T HR BRI XE « 240 B 55 A J2 M B R IR A
W&, BETCER L8 R p ATz . +
N ELA 2 150 fR TR RE SR A B R R VR SR
PR AR E R i iE H TS TRAEE
7 NI R I H i 5%

H T, fEZH 2 TR FIl A AL 52 v, S iR 2 1)
AT AMAA S ZRET 400 . A IR T 4nHa fn
R Zhe Tl E — 2R B A B 3R JC R G 5E Al
Z [ AT RE RO AN, REWE A 5 0 L ALK BT A
HRAVRIANBL - SR, R O Wi 1 20 B BT 7 2 48
P ] RN ol P 3 R P A A A S R HE R SR DA R
R S 2 66T AN A R ] B 2 th B AY FE G 28 S
T S 307 A — S SR S A 0 , il 45 A G T
A/ S 2 RE T AN/ E R T A AL T

BCEBESE " S W1, MR 40 e BB ) 7R T
2 0 7 4 LA B i A8 PN R AR T ) TR L
A R 1] 5346 Sk vSMCs 1 ¥ fig L SR T, ZRIBUK 26 Al 44
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The study of functional smooth muscle cells differentiation
from SHED induced by TGF-f31

Hu Lulu'?, Ai Qil’2 , Hu Xi:eloy:eml’2 , et al
(' The Affiliated Stomatologic Hospital of Anhui Medical University, Key Laboratory of Oral Diseases Research of
Anhui Province , Hefei  230032; *Stomatologic Hospital & College, Anhui Medical University , Hefei 230032)

Abstract Objective

The main strategy of vascularization is to generate vascular cell ( endothelial cells and vascu—
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BT CIA X R B RMpaIZE5E & TNF-«.
IL-18 1 MMP-3 3% B9 & i

LE TN R S = N 7 o s

WE B B AP HERXT IR 285 (LPS) 5 S IR 4h 5
I CIA K RUBCET A 18 IR A0 S ( CTA-FLS) 948 58 % i 98 3
FEH - TNF-) (IS FRAB(ILAB) FIHE 5T 42 Ja £ 11 -3
(MMP-3) Rk M. Ak RA T RRRE A + 3T
AT ST R O RBERY( CIA) 5 JEURH 57 CIAFLS, MTT
A2 CIAFLS $E5H )52 W) BiAIL 1% 37 CIA X B2
LPS Xf BE2H  FH 2 84 20« AR PHBR 1.0 ol /L 20 6T
R 1.5 pmol/L £ [1EFHER 2. 0 wmol /L 4; 45 259 5 40 fa
LI E 48 h )5 ELISA JL A0 4 i 15 57 b3 W b TNF-ocs
LA B #1 MMP-3 i & f; Western blot ;{4 ffd § MMP-3 i
O AR, R MIT Box, (AL PR AEAS [5] A2 30
CTAFLS fyH45H , 52 e 2 R R PE; 55 LPS X B 2H L%,
PG I 58 A A6 PR S BRI S R 40 s 3% L WO TNF-
o~ ILAB Fl MMP3 (& f (P < 0.001) , B 5 [ I 40 fifd v
MMP3 B8 & (P <0.001) o 5 (1 4L FHER R 1
CIA-FLS ({855 , H-AE 12 T I TNF-o 1L B Al MMP3 (3
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ZE B 5275 48 ( rheumatoid arthritis, RA) 2L
KATHHLUG M RAEPERT Sy F 2RI A B et
PRI o RA FYRFAE PR R I 1 RS < 1 1 2
BB WA BROBER . CREBESE Y Y R RA 9%
PRI TR R 14 & A R e 5 T A i B W AT i A
B AL A5 53 W Y e 7K B R PR BE TR -0 tumor
necrosis factor-o., TNF-o) . [ 48 Z- B ( interleukin—
18,1LB) AL 4> & & 1 [ ( matrix metalloprotein—
ase , MMPs) #5 Y FH %,

FAEFHE AP BB P . e, &
AR T VAR AR AR IX, R TR
I WA DA « I A 8 R T P 0 55 4K
PHEE AR AR PR 32 B35 PR B 53, FEEAT AR 58 9 355 1l
AEFAE I, CAESEHATAE BUh IR P BT AL 55
PEFI o AR FIRAE 26 K 5647 98 BF 9 151 1A i o

lar smooth muscle cells) , and then recombine these cells into vascular structures. The scarcity and heterogenicity
of primary endothelial cells and vascular smooth muscle cells ( vSMCs) hinder the advancement of vascular tissue
engineering. Therefore, we investigated whether vSMCs could be generated from human exfoliated deciduous teeth

( SHED) . Methods
vSMCs. The mRNA and protein expression were analyzed using RT-PCR, flow cytometry, Western blot and immu—

Transforming growth factor beta 1 ( TGF1) was utilized to induce SHED differentiation into

nostaining. Furthermore, in vitro Matrigel angiogenesis assay was used to examine whether those SHED-derived
vSMCs possess the similar function as primary SMCs. Results The results of analyzation of SMCs specific mark—
ers’ (SM22a, a-SMA, SM-MHC, and Calponin) expression confirmed that TGF31 could induce the differentia—
tion of SMCs from SHED, and the efficiency of differentiation assessed by flow cytometry was relatively high ( a—
SMA 86.1% , SM22« 93.9% , Calponin 56. 8% and SM-MHC 88.2%) .

genesis Assay confirmed that SHED-derived SMCs possessed the similar function with primary SMCs in stabilizing

The results of in vitro Matrigel Angio—

the vascular structures generated by human umbilical vein endothelial cells. Conclusion SHED possesses the po—
tential to generate functional SMCs, and could be a promising cell candidate in vascular tissue engineering.

Key words tissue engineering; angiogenesis; dental pulp stem cells; smooth muscle cells



