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hsa-miR-378%} A ZF 8 2/ Bl [5] Al I 72 52 93 1L BY
=20 SHLHEIR 1T

LA RBHF RTHE =R EE FEET
(FHA B INRER D EFRL, 16T 810000)

WE Z L5 AT AR AZIEAZ B -378(hsa-miR-378): @ i ¥eb) F H A X A & & -2(BMP-2)/
SMAD 45 5 @& #ra AT T @iem mF AR aegtE R, A THAR S BFRAATHT
me, 4% 4355 43 B (NC). hsa-miR-37847 % 7] (hsa-miR-378 inhibitor). hsa-miR-37874£ 4
4 (hsa-miR-378 mimics)#J1& &8, 5 51384 NCZL. hsa-miR-378 inhibitorZl. hsa-miR-378
mimicsZf, % I A I 03T A BlankZl (UMW EFE AR £ K. 8 LR T @ -Tiriew
STRO-1. CD105. CD90FA &k F &, i foF e F 4724 CD34. CDA45Fa M & ik F4% ; NC
A . hsa-miR-378 inhibitorZd #= hsa-miR-378 mimicsZl 2Bl 69 4% 4 50K & ; 5 BlankZ0 A= NCZEA48 bk |
hsa-miR-378 mimicsZ @ &L a4 5 BL Bl (ALP) 4 & K %, ALP7 M F= m LB K A 1K (P<0.01), 7
1457 42 B BA 0%, YV, hsa-miR-378 inhibitorA 28 i ALP# & hnix | ALP/E M A= fm i sR R A8 EH
(P<0.01), #1440 B B 23% % ; 5BlankZ0A#NC2E b, hsa-miR-378 mimics£H 8 it hsa-miR-378 &
A EFF(P<0.01), BMP-2. SMADI1. F A& @ (DMP-1). F ARust%& & (DSPP). H45%
(OCN) mRNAF= & & & k1K (P<0.053% P<0.01), hsa-miR-378 inhibitorf 28 i hsa-miR-378 & i£ T
% (P<0.01), BMP-2. SMADI. DMP-1. DSPP. OCN mRNA#=%& & & X _EF (P<0.053 P<0.01);
hsa-miR-378% /A~ BMP-2 & 4. miR-378/K & A T8t F 88 F a0 L&) s F AR ok, X 9T de 5 e
19) %0 BMP-2/SMAD 143 5 i 3448 % .
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Effect of hsa-miR-378 on the Odontogenic Differentiation
of Human Dental Pulp Stem Cells and Its Mechanism

MA Xiuhua, CHAO Xiaoqin, TU Zifeng, HAN Qiang, ZHOU lJie, YAO Yizhang™
(Department of Stomatology, Qinghai Fifth People’s Hospital, Xining 810000, China)

Abstract  This study is aimed to investigate the effect of hsa-miR-378 (human micro ribonucleic acid-378)
on the differentiation of human dental pulp stem cells into odontoblasts through targeting BMP-2 (bone morphoge-
netic protein-2)/SMADI1 signaling pathway. Human dental pulp stem cells were isolated from dental pulp tissue and
cultured. Lentivirus vectors carrying NC (negative control), hsa-miR-378 inhibitor and hsa-miR-378 mimics were
transfected, and they were recorded as NC group, hsa-miR-378 inhibitor group and hsa-miR-378 mimics group,
respectively. In addition, untreated cells were recorded as Blank group (only the same amount of sterile normal
saline was added). The positive expression rates of STRO-1, CD105 and CD90 were high, respectively. The posi-

tive expression rates of CD34 and CD45 were low. The transfection efficiency of human dental pulp stem cells in
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NC group, hsa-miR-378 mimics group and hsa-miR-378 inhibitor group were high. Compared with Blank group
and NC group, ALP (alkaline phosphatase) staining was lighter, and ALP activity and cell optical density were
decreased (P<0.01). The number of mineralized nodules was decreased in hsa-miR-378 mimics group, and ALP
staining was deepened, ALP activity and cell optical density were increased (P<0.01), and the number of mineral-
ized nodules was increased in hsa-miR-378 inhibitor group. Compared with Blank group and NC group, the hsa-
miR-378 expression was increased (P<0.01), and the mRNA and protein expression levels of BMP-2, SMADI,
DMP-1 (dentin matrix protein 1), DSPP (dentin sialophosphorin) and OCN (osteocalcin) protein were decreased
in hsa-miR-378 mimics group (P<0.05 or P<0.01); the hsa-miR-378 expression was decreased (P<0.01), and the
mRNA and protein expression levels of BMP-2, SMADI1, DMP-1, DSPP and OCN were increased in hsa-miR-378
inhibitor group, and the differences were statistically significant (P<0.05 or P<0.01). hsa-miR-378 can mediate

BMP-2 expression. Low expression of hsa-miR-378 can promote the differentiation of dental pulp stem cells into

odontoblasts, which may be related to the targeted activation of BMP-2/SMADI signaling pathway.
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oF R 40 M — M B A 2 18] Ak B | FROE H
BE T B A A AR R) 78 o T4 . P ST 240 v 2
WHNEA AT Bea i s 4. e
T 107 4 B, JFG o 2 B A o A R R AR T () g
JIRFREMA . BRF HiE. SUHE B 2
5HASSEE MY, AFNKEIET, B
A G M RT3 WA OF A o R o, R T AR AR AME A 5)
B TR, DRGSR A
JCRNE LD, BU/NMZBEZEL (micro ribonucleic acid,
miRNA)Z —FiK B 18~25 ntff ARG /N5 1 5
HERNA, 7T 8 B T ANEC X 5 20 ) Bl o g 4
I mRNA, 25U RE . SEIRS. 47
A 55 1Y e 5 AR P, A7 B 4 H hsa-miR-378 7]
T8 IR 3 8 By AH Ok R 1 T TR I (alkaline phos-
phatase, ALP). “H#5 % (osteocalcin, OCN) %K [ [ 5&
T AT B [R]85 200 I 1ea o i 4 B 04 1), T 3 26 il
B A 9K 35 D] A8 2 B A0 17 A A 5 20 A I K
FEE I RE D, ICAHT 5T/ H HED hsa-miR-378 (1)
FEAR ALY AT B 5 B T 40 M 17 J A A I oy A 1 i
PRV, (B FHE— B RRIE. FRASRE
K [ -2(bone morphogenetic protein-2, BMP-2)/& 5
Wi F 4 A R RS 9y - 2 — , A T FE 4R tH BMP-2/
SMAD 15 5 it ¥ 2= 5 1 12 7 i 40 J ) J 24 A o 2
FA AT, 5K I, miR-378 A L BMP-2 1/ 4%
‘il Joi 4 I 1 N 0 A AT R 428 R IO IR A
AED, {HmiR-378 ¢ 1573 12 #L 7 BMP-2 1 4% 4 i T4
JHO 6] B AR o o AR R AR . T Ik, ASHIE 7T i Y

human micro ribonucleic acid-378; bone morphogenetic protein-2; SMADI; odontoblast dif-

NFBET 44T R S A 5256, #F 7T hsa-miR-378
417 BMP-2/SMAD U5 5 38 6 6 N\ 24 il 1 48 B [ i
F AR A AE S HL

1 HRSEE

1.1 #gd

111 At % T20204E1 H BEBUA B 1451 1 i
AR, IO M gk B8R o ) A RR AL A F T R SR S
BEMNA R RR, BAHR LS HRE S
FN R B e BEZS ol (B 45 202001-002)
1.1.2 FEXA BT i 3 2 A bR id STRO-
1(STRO-1 APC)Fuff . Pt N 7 bl TR KOG &= b
1 CD105(CD105 FITC)fifk. fiehi A CD90 PEHL
. RPLAN CD34 PELIA. HRHTA CD45 PESLIL
(L5 2 5~ orb179924 . orb465960. orb490522.
orb495128. orb498993)4 1 [ HLIN i K K A= P Rk
FiABRA A 5 JIE K (Lipofectamine™ 3000)%% 441
A& (5 L3000001)1 H 22 BR Kt /R BHE ()
BIRAR; A HEX R NG, AT IE
5'-UCA GCG ACU UCG GAG UAC UUC C-3', Jx X
B 5'-CUC GAA CUG AAG UAU UCC G-3")fJ 185
B, #hsa-miR-378 inhibitor(& BT 41: 1E X
%5'-GCC UUC UGA CUC CAA GUC CAG U-3', &
N HE5'-CUC GAA CUG AAG UAU UCC G-3")i1E
JE AR AR . 1577 hsa-miR-378 B4 (hsa-miR-378
mimics, & BT 1E LEE5-ACU GGA CUU GGA
GUC AGA AGG C-3', x X#%5'-CUU CUG ACU



754655 hsa-miR-378 0 N 10 ML 170 A AR it o3 A6 K 2 5 LAY 2073

CCA AGU CCA GUU U-3"){I8m sk,
hsa-miR-378 mimicis¥} [ (miR-NC, &7 41): 1E X
B 5'-UUC UCC GAA CGU GUC ACG UUU-3, jx
X 5"-ACG UGA CAC GUU CGG AGA AUU-3")
(NS FE A AR . B A A A SR AR R BMP-24R 5 3 [A]
JFRL (B A= RN 2848 Y pmirGLO-BMP-2) ) H 470 M
FFRAEMERG R A A MBS S R R
(5-bromo-4-chloro-3-indolyl phosphate, BCIP)/fi &
VUZ 5 (nitro blue tetrazolium, NBT) ALP & 44K
AIE . PRSP & (5 73 8 Z2Y 81224,
ZY 1211050 B g AR A R A #
ALPZL a5 & (B AR BAE (L5 - FK-F1523))
H g5 s A R A A BMP-2. SMADI. F A&
JFU L 5 2K A 1(dentin matrix protein 1, DMP-1). A
JFUHET 25 1 (dentin sialophosphorin, DSPP). OCN.
T % fid. 20 (glyceraldehyde-3-phosphate dehydro-
genase, GAPDH)) 58 & B 5% S B (polymerase chain
reaction, PCR) 5| ¥t L IN & 7 T AR A TR
AR Trizolid 7l (5 0 15596018)1 F 5 [
Thermo Fisher Scientific/a 7] ; S Z LR (RNA)FE
BURFH & (5 DP419) B RARAENFEHL L) A
FRAF S E P BGAA & (S PE00D)IW H 3
SAB/A ] MPTABMP-2(3L 5 MAS-23764). R4t
ASMADI({It'5: MA5-37738). it Ap-SMADI1({it
5 ab226821). Pt A DMP-1(#t5 : HO0001758-
MO1). fdi A DSPP(#t5 : PAS-72040). BHTA
OCN({t 5 : MA1-20786). 4Tt A GAPDH(#t 5 :
MAS-15738) B 5w FEHUAAR (— 1), TR BIR I AL
Yl (horse radish peroxidase, HRP)#z5ic. BMP-2(#tt
5 :31430). SMADI#LS : 31439). DMP-1(#lt 5 :
A28177). OCN(#t 5 : 62-6520). GAPDH({IL S :
32430)% wFEHIAR . FEH% HRPFRIC p-SMADI1 (it
51 32460). DSPP(t5: A16116)% DR HT)
B B A6 5 SGHA N B A A PR A R 5 SR E
Pt 1 5 R ARG M 77 6 (L5 11402ES60)0 F 35 ¢
AR BB AA R AT .

1.13 F8%&  GTRIG-27 i & :0A K B O AL
T8 B b HOE AR =97 2k R 23 7 ; FACSCali-
burZ i 40 f W F 35 EBD A 7], BXS3AL %% i
B IXS1RL 5] B B 5 8 B H AOlympus 2 #;
DR-200B%! g A ) [ Jo 85 1 A4S B 8 BRA 7,
LC96A!PCRAX I H Hti +-Roche 2 75 16450507 Hi ik

1 H 3% [E Bio-Rad A 7] ; GelSMART Y ¢ Ji il 15 4%
T8 B R % B SIS AL O B A

1.2 753k

12.1 AF#MFapsBbesh WEAREE
F1%) T Wi 9 B fi L, R FH 2 2R BTG A R 3R X
NFBET- UM 0 HAE 2 28 F BE 4 2, YR 5 I
IR R A A, IR E 1 h, 3 000 r/minE50»5 min,
IOUUE, T B b 22 6 FLAR, NN 7520% M6 4 I35 «
100 U/mLFE F G 100 U/mLEEE & AL Kk R
K 7% Wi (Dulbecco’s modified eagle medium, DMEM),
BEAT R RE 755 1 40 M 25 P a2 10° /AL I 4 240
B TS OPUR 8 IR W R B 2%, Mal il & Bk
80% I FEAT AL ARG 75 .

122 AX@BEAEMNATHT @k @imrihk
BAESL BUBMRANFHETAIM, BREEH LS, BER
THZE P (phosphate buffered saline, PBS)H ¥4
i, 1] 9% 55 B 1 104N /mL ) 40 B B3, 4373 IISTRO-
1 APC. CDI105 FITC. CD90 PE. CD34 PE. CD45
PEFUAA (FBELL 124 1:1 000), VK _E#BEGIEE 1 h, =
s T e FH O A (SRS N A T 4 B R T s i
YRR L.

123 @it bam  BUEMRATRE T4, 17
ST 25 B N 531054 /mL, A5 40 e & 6FLAR b8
Fr, Y Rl A RE L 80%I , SR FH IR A ik ™
A8 2 BRAR TR B0 100 B 20 S 1) N B 400 B o A
NCHIMIREFEAAK . #5717 hsa-miR-378 inhibitorf] 2%
FFEAR. HE75 hsa-miR-378 mimicsH T8Ik 244, 7
HACANCEA . hsa-miR-378 inhibitorZH Alhsa-miR-378
mimicsé, 73 BUA AL BRI N BlankZH, RRLHIL 5 E
6N L. FY48 hig, F7 ) A W S 4 i i e
R, BRSNS B E AT v 2O 55 E AL e
TR SR, R AERReR, g%
IR =R T AN A A A LT T 4 e 2
Ex100%.

124 ALP# & RALPE MAN #5448 hfn, ]
4% % 5 F i = IR 8 2 i 2 h, PBSIE U 4i i = n
2 mL ALPH 8 T A (K4 BCIP/NBT ALP (4357
S UL B HEATRCH) ), 37 °CHEEGITE 30 min, & 1EK
87 S 50 B R TS ALPY G I . ALPIR 1A
TN 2 R AP 1A Aoy D051 25 Tt B T 0 i 2 R (-
nitrophenyl phosphate, PNPP)x N, PBS{ 4 i
1100 WL PNPPJ R T 37 °CHi & 30 min, JiZ%E 1L
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Table 1 Primer sequences for PCR reaction
B ElEZ 2] I /op
Gene Primer sequences Amplification product length /bp
hsa-miR-378 Upstream primer: 5'-CTA TTA AAC GAC TGG ACT TGG AG-3' 76
Downstream primer: 5'-TAT GCT TGT TCT CGT C-TC TGT GTC-3'
U6 Upstream primer: 5'-CTC GCT TCG GCA GCA CA-3' 112
Downstream primer: 5'-AAC GCT TCA CGA ATT TGC GT-3’
BMP-2 Upstream primer: 5'-GTC CTG AGC GAG TTC GAG TT-3' 308
Downstream primer: 5'-TGA AGC TCT GCT GAG GTG AT-3'
SMAD1 Upstream primer: 5-GGC AAC CGA GTAACT GTG T-3' 689
Downstream primer: 5-ATG GAA CGC TTC ACC CAC AC-3'
DMP-1 Upstream primer: 5'-ACC ACA ATA CTG AAT CTG AAA GCT C-3’ 141
Downstream primer: 5-TGC TGT CCG TGT GGT CAC TA-3'
DSPP Upstream primer: 5'-ATG GGC CAT TCC AGT TCC TC-3' 187
Downstream primer: 5-GGG GTC ATT GAT GGC AAC AAT A-3'
OCN Upstream primer: 5'-CAA GTC CCA CAC AGC AGC TT-3' 370
Downstream primer: 5'-AAA GCC GAG CTG CCA GAG TT-3'
GAPDH Upstream primer: 5'-ACC ACA GTC CAT GCC ATC A-3' 450

Downstream primer: 5-TCC ACC ACC CTG TTG CTG TA-3'

RIS, T KN 405 nmAbil E OGEE (DY,
I3 HTALPYE 1 o

125 HEFLSEENE ML LT RN L
B Yeag hig, BB A 296 FL R (5x10°4~/FL), H
75% LT ] 8 4R AL, ZEK M SR AN LS, vt 2R AL
BET37 °CH 430 min, 75 B 2 5EE N WS4 un™
TG DL K 7N sEntb g 47 € &1,
THROEE(D)YE.

1.2.6 =B &R A4 R (RT-qPCR)K M 48
i hsa-miR-378 & A vA & BMP-2. SMADI. DMP-
I. DSPP. OCN mRNAFXAIEA  # 448 his, H
TrizoliAFFIHE HL AN M 5 RNA, 10055 5% Ji DAR SEUAZ M A%
P& AR EEAT PCRISE, 373 H (1) 38 R [ AR T -
95 °CTIAEYE3 min; 95 °CAFE15 s; 60 °CiE k30 s; 394
TEIR, 8574 °CHEAHS min. F¥F5 W21, PCRIM
PRZ: 2 ul 10x H 3822 R, 1 L dNTP, 5147%0.5 pL,
2 uLIARDNA, 0.25 L TagDNA KA, 0.5 uL Mg> ¥
T, IR K 2220 plo K2 AL H R R R
KABBUHAT E BT

1.2.7 ZAOR BT EAMNAT M T @i
BMP-2. SMAD1. DMP-1. DSPP. OCN%&# 4.1k
= Ap-SMADIK-F #3448 hig, WENFRET
UM, K FH TV ) PBSHEE: 20 27K, 0\ 2 i 2
PRV (5 £ AT AR 77 ), FH bk R VR SR IS B
HIFE . 20 pgfaE BAE, RT3 T8 M Tk i st

Ik . FLUKE R, F S% R Wk T = iR 1
1 h, 5P —HEBEREECN1:1 000)T4 °CFFH
A S HRPAR L H) =P (MR 50N 1:2 000) T
FIRFE 1 he BAERIGEBLERY, BIRBE
o HT B R B 2T . R H IR B2 B K AR
52 B-actingk i MK AR LLEE N H B EA
PIFEX 1A &
1.2.8 KA ZF B4R 4% 3K B 42 M hsa-miR-378 2 &
¥2®BMP-2  FFH TargetScan®i 4 & Tl BMP-2 1y
hsa-miR-378 (VS EREIE K . TATHIM TR AYEAR
H PR 2> F] #4234 B RN 9848 7 pmirGLO-BMP-24R 75
FEDRTURL, R FH G o A4 i f 993 73 75 miR-NC
Flhsa-miR-378 mimicsH: 4% 4 d N fE AU, %
Jea8 him, F BRSPS 2 R R W X 7] 2 1 B
ARSI - ZE 20 B R AR R 2 BB, ARG 2 et P =
K R KB R OO ERE .
1.3 ZiE9HH

FASPSS 22.03F4T Givh52 53 tr, AW e Eds FH 35
HAPRHEZE (xks) R, ZHEAS BORHAR H L8 307 22
Iy W, FEASIA] L 45 R FISNK-g# 56 . P<0.05 8 % 7
BT ERE, P<OOIAERH R EG R L.

2 #ER
21 ANFEETHRLEE
(8] 76 53 T 40 i 4> T #ric 4 STRO-1. CD105.
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CD9O0 M PH 1 ik Z 73 5l N(97.71+£14.95)% -
(86.43+10.71)%- (99.11£13.10)%. & ML T-4H 5> TFx
1LYICD34. CD4S5TIFHMERIEZ 737125 (0.06+0.02)%-
(0.150.03)%(EI1).
2.2 EHLAMAREERIENR
LRI A 2 4k % . hsa-miR-378
mimicsZH % Y AR B A 8 AL T 40 i £ 3 & T NC
2 , hsa-miR-378 innhibitorZH 7 S 40 BT A1 a4 B
2 M B E T NCZH AT hsa-miR-378 mimics4l, 7%
SWH G L (P<0.05) (B 2). NC4.. hsa-
miR-378 mimicsZl #1 hsa-miR-378 inhibitor4H %%
YRR BN (90.14+15.37) % (91.08+13.52)%-
(89.14+11.82)%.
2.3 miR-378F M A FBET 4HABALPIRIL
5 BlankZH FINCZHAH L, hsa-miR-378 mimicsZH.

YR ALPYL (O AR 1 . ALPIHPE IS (P<0.01), hsa-
miR-378 inhibitorZ 40 il ) ALPH 4 /NVR . ALPYH
M F+H(P<0.01); Shsa-miR-378 mimicsZH A Lt, hsa-
miR-378 inhibitorZH 41 Jfd i) ALPYR (0 iR . ALPIEPE
T P<0.01)(EI3F1E4).
2.4 miR-378F2 M A ZFBET 4HARRIH 1L &8
EjBlankZH FINCZH A LE, hsa-miR-378 mimicsZH 4]
LR A2 3 H B b, hsa-miR-378 inhibitori
YR A 25 150 H B 238 2 5 hsa-miR-378 mim-
ics4L M EL , hsa-miR-378 inhibitorZH 21 g (14 4 45 15
HHPEEZ , €84 R SR, 5 BlankZHFINC
ZHAHEE , hsa-miR-378 mimicsZL 41 i 1YW (D) MR %
ik (P<0.01), hsa-miR-378 inhibitor 4140 i) DIE T+
(P<0.01); 5 hsa-miR-378 mimicsZ1#H Lt , hsa-miR-378
inhibitorZ1 41 fifd () DIE _ETH(P<0.01)(EI5F11E6)

150; 150 150
1204 120 120
£ 90 £ 90 : 90
8 60 2 60 M1 e 60
© 30
0 10! 10° 10 900 102 10°  10* o 10
STRO 1 APC CD]OS FITC CD90 PE

150

120
= 90 I I
3 60 M1
&)

30

150
120
€90
S 60 [ M1 I
“ 30
0 .

or T T T J
10° 10! 10? 10° 10*
CD34 PE

10?
CD45 PE

Bl RRAMENEE AT ET RIS

Fig.1 Identification of human dental pulp stem cell markers by flow cytometry

NC group

Normal vision

Fluorescence field of view

hsa-miR-378 mimics group

hsa-miR-378 inhibitor group

200-1m 200 pm

=NC group
=hsa-miR-378 mimics group
hsa-miR-378 inhibitor group

of view

*P<0.05, 5NCZHALL; *P<0.05, Hhsa-miR-378 mimicsZHAH L

Fluorescence field

Normal vision

*P<0.05 compared with NC group; “P<0.05 compared with hsa-miR-378 mimics group.
E2 RABHIRENMAFERHE

Fig.2 Cell transfection efficiency detected by fluorescence microscope
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Blank group

NC group

E3 HEMMAALPRELR
Fig.3 ALP staining results of cells in each group

401
351
30
251
20
151
104

—t—

ALP activity /U-mg™!

dokAAHH

kkAA

Blank group NC group

hsa-miR-378 mimics group hsa-miR-378 inhibitor group

*#P<0,01, 575 H4AEL; 2 P<0.01, 5B HEZLAH EL; #P<0.01, Shsa-miR-378 mimicsZHAH L o
*#P<(),01 compared with Blank group; **P<0.01 compared with NC group; #P<0.01 compared with hsa-miR-378 mimics group.
El4 ZBMARIALPIEME
Fig.4 ALP activity of cells in each group

2.5 miR-378F M A ZF 8T 4HAE hsa-miR-378%
BV K% BMP-2, SMADI, DMP-1, DSPP, OCN
mRNAZRIA

5 BlankZH FINCZLAH Et , hsa-miR-378 mimics
H A e hsa-miR-378 %14 T} (P<0.01), BMP-2.
SMADI. DMP-1. DSPP. OCN mRNA# ik & [,
Z A G L (P<0.058( P<0.01), hsa-miR-378
inhibitorZ] 41 il o hsa-miR-378 14 & T [4 (P<0.01),
BMP-2., SMADI. DMP-1. DSPP. OCN mRNA%

5 BT, ZRA G L (P<0.058( P<0.01); 5 hsa-
miR-378 mimicsZ1AH L, hsa-miR-378 inhibitor414H i)
Hhsa-miR-378 25 & T [4(P<0.01), BMP-2. SMADI .
DMP-1.DSPP.OCN mRNA A & _F FH(P<0.01)(32).
2.6 miR-378F2Mu A\ Z7F 85+ 4 A+ B BMP-2,
SMAD1, DMP-1. DSPP. OCNERRIAK p-
SMADI17k

5 BlankZH AINCZHAH b, hsa-miR-378 mimicsZH.
01 ) BMP-2. SMADI. DMP-1. DSPP. OCN
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Blank group

500 pm

hsa-miR-378 mimics group

E5 ZAMINSE R

NC group

22500 pm

hsa-miR-378 inhibitor group

500 pm

Fig.5 Comparison of the absorbance of cells in each group

2.0

1.54

£1.0-

0.54

sokAA#H

HkAA

Blank group

NC group  hsa-miR-378 mimics group  hsa-miR-378 inhibitor group

#4P<0.01, 52 HAMEL; *P<0.01, HBITEXTIZLATEL; #P<0.01, Shsa-miR-378 mimicsZHAREL .
*#P<(0.01 compared with Blank group; “*P<0.01 compared with NC group; “P<0.01 compared with hsa-miR-378 mimics group.
El6 =LHUHBEINLEEAILLER

Fig.6 Comparison of cell optical density in each group

R EARIE e p-SMADI. p-SMADI/SMAD1/KF-F#{i
(P<0.01), hsa-miR-378 inhibitorZ1 4 {1+ () BMP-2.
SMAD1.DMP-1.DSPP.OCNZ5 1381k K p-SMADI
p-SMAD1/SMAD1/K¥ EF} (P<0.058¢ P<0.01). 5
hsa-miR-378 mimics41#H tt., hsa-miR-378 inhibitor ZH
4 ffa it BMP-2. SMADI. DMP-1, DSPP. OCN
| FIE M p-SMADI1. p-SMADI/SMAD1/K-_ETt
(P<0.01)(EI7HIZ£3).

2.7 hsa-miR-378%E[E]BMP-2

TargetScanZ#i# 7 T 45 5 2.7, hsa-miR-378
5 BMP-2AF R S 45 A A s o (E56 G B 28 A pmir-
GLO-BMP-24l/ifd 1 , hsa-miR-378 mimicsZ14H ffd )
AR 5 658 FE AR T miR-NCAL, 2R A Gt 2473 X
(P<0.05); 11 545 R pmirGLO-BMP-2 41 g
hsa-miR-378 mimicsZH 41 fg 1A X 2% ' 58 & 5 miR-
NCHLZ 5 LG5 52 L (P>0.05)(&18).
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T2 B hsa-miR-378FKIEUKBMP-2, SMAD1, DMP-1. DSPP. OCN mRNAZRIA
Table 2 Expression levels of hsa-miR-378, and BMP-2, SMADI1, DMP-1, DSPP and OCN mRNA in each group of cells

R NWUNEHEZRR-378  HRAREERA-2 SMAD] FAPUEREAL  FARERES HER
Groups hsa-miR-378 BMP-2 DMP-1 DSPP OCN

Blank group 0.97+0.13 1.05+0.18 1.03+0.19 0.96+0.17 0.97+0.14 0.96+0.15

NC group 1.00 1.00 1.00 1.00 1.00 1.00
hsa-miR-378 2.24+0.35%* 0.63+0.10%*24 0.62+0.10%*24 0.410.07%* 0.75+0.13%* 0.66:£0.10%*24
mimics group

hsa-miR-378 0.59+0.07% A0 1.474+0.20%*A5% 1.36+0.23%4% 1.40£0.23 A0 1.324+0.25%4 1.57+0.26%*A4%
inhibitor

group

F 59.125 22.478 16.785 31.385 11.336 22.675

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

#P<0.05, **¥P<0.01, 575 HAAEL; “P<0.05, **P<0.01, 55 A PEX fEALEE; #P<0.01, Sjhsa-miR-378 mimicsZLAH EE .
*P<(.05, **P<0.01 compared with Blank group; “P<0.05, **P<0.01 compared with NC group; “P<0.01 compared with hsa-miR-378 mimics group.
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Fig.7 Expression of BMP-2, SMAD1, DMP-1, DSPP, OCN proteins and the level of p-SMADI1 in each group
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Table 3 Relative expression levels of BMP-2, SMAD1, DMP-1, DSPP and OCN proteins and p-SMADI levels in each group of cells

#H51 HIES KA E p-SMADI/ FARPFILFTEAL T ATERE HE#R
-2 SMADI p-SMADI SMADI EA

Groups BMP-2 DMP-1 DSPP OCN

Blank 0.53+0.10 0.49+0.08 0.294+0.05 0.59+0.08 0.82+0.14 0.91+0.17 0.34+0.06

group

NC 0.52+0.09 0.46+0.06 0.28+0.04 0.61+0.09 0.8340.15 0.87+0.14 0.354+0.05

group

hsa- 0.35+0.06%*24 0.28+0.05%*A4 0.12+0.027%*A% 0.43£0.07%*2%  (0.36+£0.05%*44 0.65+0.11%** 0.19+0.03%*A4

miR-378

mimics

group

hsa- 1.12:40.2] #dns 0.64+0.10%*44% 0.47£0.08%**A0 () 74£0.11%4 1.19+0.19%xAM 1.26£0.21%24% () 710, 2%*A4%

miR-378

inhibitor

group

F 41.410 23.280 45.064 12.311 34.399 14.600 54.682

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
*P<0.05, **P<0.01, 57 4L LE; *P<0.05, **P<0.01, H5PIVEXTRALFHEL; “P<0.01,5hsa-miR-378 mimicsZLAH LE .

#P<(.05, **P<0.01 compared with Blank group; “P<0.05, **P<0.01 compared with NC group; *P<0.01 compared with hsa-miR-378 mimics group.

(A)

BMP-23' UTR WT 5-GAGUUCACAAGUUCAAGUCCAGA-3'

3-CGGAAGACUGAGGUUCAGGUCA-5'

hsa-miR-378

BMP-23'"UTR MUT 5-GAGUUCACAAGUUGUUCAGGUCA-3'

=

Relative fluorescence intensity

[] miR-NC group
1.59 - hsa-miR-378 mimics group
1.01 1 I
*
0.54
0
Wild type Mutant

A: BMP-24hsa-miR-378 I FESEIE N, 2165 F7 51 F R B VI AL sl WU I TEE 7 91 B: WO BRI A5 . *P<0.05, 5 miR-NCZLAALL .
A: BMP-2 is a potential target gene of hsa-miR-378, and the red sequence represents the base sequence recognized by the enzyme digestion sites; B:

dual luciferase assay results. *P<0.05 compared with miR-NC group.
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Fig.8 Double luciferase reporter gene detection results of hsa-miR-378 mediating BMP-2 expression
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