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Ay RN BEZH  ov — miRNA — 633 41 NC 41 . anti — miRNA — 633 41 I SL55 ye 4
Ov — miRNA — 633 41 X HRZH 23 500 5 Y miRNA — 633 33 3% 35 BRI i o] i 23
H# Ak , anti - miRNA - 633 411 NC 2153515 Y& miRNA — 633 B 48 (4R X i
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CCK — 83 I 41 i Py 184 G 1 490, FH SS9t SR A5 W SR L A I N — 286 7%,
H (N = Cadherin ) B A8 XF 32 35 7K -, J 2R 11 5T B 320 325 46 00 o B2 Ak Smad1/5/8
(p —Smad 1/5/8) FYFHXTFR XK. R XFIEZ ov — miRNA - 633 21 NC 41,
anti — miRNA - 633 41 FI 3L 56 YL 41 (9 55 7 R MG FH 6 Pk (OB % BE ) 430
1.65+0.05.1.79 0. 08 .1.55 £0.05.1. 19 +0.08 il 1.76 +0.07,N — Cadherin
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Abstract; Objective
targeting the regulation of bone morphogenetic protein (BMP) and Smad

To investigate the role of miRNA — 633 in

protein pathways in promoting the proliferation and differentiation of
dental pulp stem cells into dentin. Methods  Human dental pulp stem
cells were randomly divided into control, ov — miRNA - 633 ,NC, anti —
The ov — miRNA - 633 and
control groups were transfected with miRNA — 633 overexpression vector and

- miRNA - 633
and NC groups were transfected with miRNA - 633 knockout vector and

miRNA - 633 and cotransfection groups.

corresponding control blank vector, respectively. The anti
corresponding control blank vector, respectively. The cotransfection group
was transfected with miRNA - 633 overexpression
shRNA — N — Cadherin. Cell proliferation was detected by CCK -8 method.

The expression levels of N — Cadherin were detected by real — time

vector +
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polymerase chain reaction. The expression levels of phosphorylated Smad 1/5/8 (p —Smad 1/5/8) were detected by
Western blotting. Results ~ The optical density values on the 7" day of the control, ov — miRNA - 633, NC,
anti — miRNA - 633 and cotransfection groups were 1.65 +0.05,1.79 £0.08,1.55 +0.05,1.19 + 0.08 and
1.76 £0. 07; the relative expression levels of N — Cadherin mRNA were 1.09 +0.03,0.63 £0.03,1.06 +0.04,
1.31 £0.09 and 0.46 +0.06; the relative expression levels of p — Smad 1/5/8 protein were 0.79 = 0.05,
1.28 £0.08,0.80 = 0.09,0.62 £ 0.06 and 1.09 = 0. 18, respectively. The differences of above indexes were
statistically significant between the ov miRNA — 633 group and the control group (P <0.05,P <0.01). And the
differences of above indexes were statistically significant between the cotransfection group and the anti miRNA — 633
group (all P <0.05). Conclusion miRNA - 633 could promote the proliferation and differentiation of dental pulp
stem cells into dentin by inhibiting N — cadherin expression,activating the BMPs/Smad pathway.

Key words: miRNA - 633; dental pulp stem cell; N - Cadherin; differentiation of dentin; bone morphogenetic

protein/Smad protein pathway
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KA DMEM 5355 iR 2F 03 8 il iR
2% Wik ( phosphate buffer solution, PBS) , #] |y 58
Gibco 2\ ] 4 77 ; Lipofectamine 3000, 2€ [E Invitrogen 2\
477 ;N — Cadherin Fii4, 35 [F Santa Cruz A4 77
T P4 W5 182 it ( alkaline phosphatase , ALP) & 357 &5,
H 7K Wako Pure Chemicals /8] 4 77 & RNA 13238
&, 5 Giagen GmbH 23 H] Az 7 3 SEI ¢ E £ R
AW 5% I W ( real — time polymerase chain reaction,
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¥ A DPSCs BEHL 4> 2 X} BEAL L ov — miRNA — 633
41 NC 4 .anti — miRNA — 633 2 L6 Y2 . IS
JBi{4 Lipofectamine 3000 %% YL 5 i A 7454 , F 41 ki
3 BRI YL 28 DPSCs, Ov — miRNA - 633 20 1%} B
53 5% e miRNA — 633 32 223K ARG R % HE 23
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2.4 RT -PCR E&E% mRNA ftExdRixkE"

e N DPSCs %, F TRIzol 3 7 & 42 Bt
RNA . 1 5 8% 550 & & 8 ¢DNA, % B TaqMan
Universal PCR Master Mix Ui 525 38347 RT — PCR
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ZHFN NC 453 576 4% miRNA — 633 G 53 28 A4 FH X bz %o
WS A, SR YL 2 576 s miRNA - 633 R BREk A +
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Ov — miRNA -633 417655 1.3 .5.7 KIKIEGFH I 1%

K1 BN FHET A0 (DPSCs) HEFE I BLIN LR (% £ 5)

(OD ff) ¥ 5 3 = F XA, fe it ¢ L 2R E S
TR L (¥ P <0.05), Anti - miRNA - 633 417645
1.3.5.7 RIIGFEIGEHE(OD f8) ¥ B F(KT NC 41,78
Gt EESHA RIS E X (¥ P <0.05), L5
PUAHTESS 1.3.5.7 REYIGHHIEE(OD ) ¥ E & T
anti - miRNA - 633 4, fEG i1 L 2R W HFIHE
X(#P<0.05), ZERIEL,
2 miRNA - 633 3t DPSCs ALP.OCN,DMP1 BMP
#N N — Cadherin mRNA 1834 %% 7k FE B 220

Ov — miRNA - 633 4| ALP .DMP1 ,OCN .BMP2
F1 BUP9 mRNA A X 3% ik 7K 7 34 1 2 5 T % B 4
BMP7 FIN — Cadherin mRNA #f %} 32 ik 7K -3 i 2%
FTX R4 EHitF L ERWAESEITFE X
(P<0.01,P <0.05), Anti - miRNA —633 41 ALP
DMP1 .OCN .BMP2 1 BMP9 mRNA #{ %} % ik /K F-15
BZLTF NC 41, N - Cadherin mRNA FH X} 2235 7K F- i,
FwmT NC A, LGt EERYAERITFEX
(P <0.01,P <0.05) , HEEYLLRYN — Cadherin mRNA #f
X 21k 7K - 5 I Fanti - miRNA — 63341, 7E 45112
EERAGIFEL(P<0.05), 4iRILE2,
3  F#t N — Cadherin mRNA 3} Smad B5E& 1k 7k F 1Y
A

Xf B ZH. ov — miRNA - 633 #4H. NC 4.
anti - miRNA - 63320 M1 4L YL 21 () Smad 1/5/8 [
AT 32 3K K 43 51 0.90 £ 0.09,0.78 + 0.08
0.86 +0.06.0.91 +0.10 F1 0.83 = 0.07, p — Smad
1/5/8 & AR X 2 35 7K - 43 51 2 0.79 + 0.05,
1.28 +0.08.0.80 +0.09 0. 62 0. 06 F11.09 0. 18,
YL 11 p — Smad 1/5/8 # AR kK5
anti —miRNA - 633 2 Lt 2, ov — miRNA - 633 41 11y
p —Smad 1/5/8 F& X FGE AT S50 IR HoA , e 5ei
 EERIAGHFE (PP <0.05) . 48R ILA 1,

Table 1 Comparison of proliferation of human dental pulp stem cells (DPSCs) in each group(x )

Optical density value

Group n

1™ day 3™ day 5™ day 7" day
Control 9 0.42 +0.03 0.69 +0.09 1.20 +£0. 009 1.65 +£0.05
Ov — miRNA -633 9 0.58 £0.02 " 0.79 £0.07 * 1.39+0.03 * 1.79 £0.08 *
NC 9 0.39 +0.01 1.19 +0. 07 1.12 £0. 02 1.55 +0.05
Anti - miRNA -633 9 0.28 £0. 02* 0.61 £0. 04* 0.9 £0.01* 1.19 0. 08"
Cotransfection 9 0.46 +0.032 0.75 +0.08%2 1.24 +0.04 2 1.76 +0.07%

Control group: Transfected with corresponding control blank vector; Ov — miRNA - 633 group: Transfected with miRNA — 633 overexpression vector; NC

group : Transfected with corresponding control blank vector; Anti — miRNA —633 group: Transfected with miRNA — 633 knockout vector; Cotransfection group
Transfected with miRNA — 633 knockout vector + shRNA — N — Cadherin; Compared with control group, * P < 0. 05 ; Compared with NC group,* P <0.05;

Compared with anti — miRNA — 633 group, “ P <0. 05.
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R2  #54 DPSCs Pk R i (ALP) (H¥5 %K (OCN) FARREFREH 1 (DMPL) (FIESKEE A (BMP) M N - 535 E H

(N - Cadherin) mRNA ik KR L (& +5)
Table 2

Comparison of mRNA expression levels of alkaline phosphatase (ALP) ,osteocalcin (OCN) ,dentin matrix protein 1 (DMP1) ,

bone morphogenetic protein ( BMP) and N — Cadherin of DPSCs in each group (x +s)

Group ALP DMP1 OCN BMP2 BMP7 BMP9 N - Cadherin
Control 1.12 £0.01 1.19 0. 02 0.89 +0.02 1.19 £0.02 1.29 +0. 01 1.19 £0.02 1.09 +0. 03
Ov - miRNA - 633 2.08+0.03** 1.23+0.03"  1.80+0.01* 1.68 £0.06** 1.09 0. 05" 1.58£0.09** 0.630.03**
NC 1.13 £0.08 1.30 £0. 09 0.90 £0.01 1.16 £0. 06 1.05 £0.05 1.08 £0.09 1.06 0. 04
Anti - miRNA - 633 0.70 0. 10* 1.18 £0.02%  0.68 +0. 08" 0.80 +0.01* 1.02 0. 07 0.58 £0. 04* 1.31 £0. 09*
Cotransfection 0.73 +0. 06 1.16 0. 08 0.74 +0. 06 0.83 +0.03 1.04 0. 10 0.56 +0. 06 0.46 +0. 062

Dose and n refer to table 1; Compared with control group, * P < 0.05,* * P <0.01; Compared with NC group,* P <0.05,™ P < 0.01; Compared with

anti - miRNA - 633 group, P <0. 05.
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Figure 1  Expression of Smad protein of DPSCs in each group
were detected by Western blotting

A: Control group; B: Ov — miRNA - 633 group; C: NC group; D:
Anti — miRNA - 633 group; E : Cotransfection group.
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