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[ Abstract ] Objective To investigate the effect of miR-214 on the osteogenic differentiation of dental follicle cells
(DFCs). Methods Purified DFCs were cultured in vitro by bidirectional differential passage, with the untransfected
DFCs as the control group (DFCs group). The expression of miR-214-3p in DFCs was upregulated and downregulated by
transfection of miR-214-3p(miR-214 mimics group) or miR-214-3p inhibitors(miR-214 inhibitor group) into DFCs. The
expression levels of miR-214, alkaline phosphatase (ALP), osteonectin (OSN) and runt-related transcription factor-2
(RUNX-2) were detected by qRT-PCR after 7 days of osteogenesis induction, the protein expression levels of RUNX-2
and [3-catenin were detected by western blot, and the formation of mineralized nodules was observed with alizarin red

staining after 14 days of osteogenesis induction. Results Compared with the DFCs group, in the miR-214 mimics
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group, the expression of miR-214 was upregulated after 7 days of osteogenesis induction. The mRNA expression of ALP,
OSN and RUNX-2 in the miR-214 mimics group was lower than that in the DFCs group, but only ALP in the two groups
was statistically significant (P > 0.05); the mRNA expression of ALP, OSN and RUNX-2 in the miR-214 inhibitor group
was higher than that in the DFCs group, and the difference was statistically significant (P < 0.05). The protein expres-
sion of RUNX-2 and B-catenin in the miR-214 mimics group was lower than that in the miR-214 inhibitor group. The
number of calcified nodules in the miR-214 mimics group was significantly less than that in the DFCs group, while that
in the miR-214 inhibitor group was significantly higher than that in the DFCs group. Conclusion The upregulation of
miR-214 can downregulate the expression of B-catenin, can inhibit the expression of ALP, OSN and RUNX-2 related to

osteogenesis, and can inhibit osteogenic differentiation. The downregulation of miR-214 demonstrated the opposite re-

sults; miR-214 may downregulate the expression of B-catenin and inhibit the osteogenic differentiation of DFCs.

[Key words] dental follicle cells; bidirectional differential passage; miR-214; Wnt/B-catenin; osteogenic dif-

ferentiation; alkaline phosphatase; osteonectin; mineralized nodule
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a: the primary DFCs; b: the third genera-
tion DFCs; DFCs: dental follicle cells
Figure 1  Primary DFCs and DFCs
purified to the third generation by bi-
directional differential passaging
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Figure 6 Images of mineralized nodules by alizarin red staining after 14 days of osteogenesis induction in the 3 groups

Ko MEES14d34H REET i RAGGR )T

303 i f, P I 14 W L T O, S A OF 1 A Bl
OF S AR 2F Y W o R P AR R S AR KA T AR, HAR SR B0 oF BEFR T 1



b

ARE&EmMmBAE 2020638 $28% $H3H

Journal of Prevention and Treatment for Stomatological Diseases Vol.28 No.3 Mar. 2020 http://www.kqjbfz.com -« 151 -

T R VL SAR T B B4 &) Wt
3 O6E R o1 B I 4 O T A0 R S AL D R
B AR B B FEAR B S T R BT Wnt/B-
catenin £5 L3 J 0T T 28 98 4 B 19 Bl o AR SR Y
PEHEAEHT A 230

Wang 55 2 Y1) 5k K Bl DI S8 A <7 1 Jo s A A
kB 2 miR-214 5 Kk, 78 5 B ET /I
o EE 2 TR v, L 0 i R miR-214 KPR R
INERTE R o FEAR N BT antagomir-214 (miR-214 35
oD 5, RBAT DL RGeS M 20 it 52
WA A EA A e . JF & I miR-214 55 5%
F 4 (activating transcription factor 4, ATF4) 5 fit
A, IF I8 0 5O 2 B H R IEW] T ATF4 J2 miR-
214 B EE N . LAY S5 SRAE Yao 51 U BE5E
WA DAE B, A 28 J 58+ 40 e 1 1 400 i A
AT HCE A S, KB miR-214 B R IBTERCE A S5
T LT ATFA 19335 T o B miR-214 inhibitor
(miR-214 1 55 ) % G 28 2F ] J5 1 40 M J A7 1l i
55 LA M7 100 B DR 658 B, T ATF4 3Rk
AL X AR 2 WA, S sl
A ITHUEN] 13X — a5, A ST SN B R
A I 2 W1 ) agomir-214 2 antagomir-214, A&
B agomir-214 20 /N BB A @ 5RO 22 T an-
tagomir-214 2 , H Western-blot S5 5 7N B -catenin
By ZE k2 B HHIT . miR-214 %} T B-catenin Y
AP FH 3 AR B AE T 1 5 N 6 3 1 20 L ) 3
FE S A BRIGZ AN B 5T I8 S A il miR-
214 0] LU /)N BRUBCE 20 i MC3T3-E1 /4 80 LA K
L4 B A1 35 0T A TR B, T 40 A 35 5 Y TR LR B
Yy R DA R il R i Ll © A TR
B LB B B 58 B 2k g KR ) o IR R R
i A% 3% anti-miR-214 7] DL B 50 25 48 F -
T ARBFFEUEW] T S A M A S S R
B-catenin e ik [ 17, #% Y% miR-214 mimics %) 7 2¢ 2
JL G B A A2 B, B-catenin Y 35 2 B
Tl B9 R4, 10 %5 Y miR-214 inhibitor B 4 2% 40 il 5
ZAHR o U B miR-214 X T 5 4 40 1 A Ak
AP VR, Ferp A ] g2l 4 T 5 B-catenin
MY RIB ARSI . ATRA —E WA R ZAL, R
HE 7 — 26 K I Wt/ - catenin 18 B % 5t R 79 26
ik, PR oK 8 58 4 B 18 miR-214 #17 il DFCs A 43
By UILE]

#E— 2L T8 miR-214 X T 0 05/ 0
A BT W7 MR IT A W R A, T AR T

[10]

[11]

[12]

[13]

[14]

[15]

S % Uk
MR, TR T, BB, . b 25 39244 L3 S DA T A
W SRS M PR A [T, vh e 1 i R 22 4%, 2002, 37(5): 51-53.
Fu MK, Zhang D, Wang BK, et al. The prevalence of malocclusion
in China--an investigation of 25 392 children[]]. Chin J Stomatol,
2002, 37(5): 51-53.
Cahill DR, Marks SC. Tooth eruption: evidence for the central role
of the dental follicle[J]. J Oral Pathol, 1980, 9(4): 189-200.
Yi R, Qin Y, Macara IG, et al. Exportin-5 mediates the nuclear ex-
port of pre-microRNAs and short hairpin RNAs[J]. Genes Dev,
2003, 17(17): 3011-3016.
Bartel DP. MicroRNAs: genomics, biogenesis, mechanism, and
function[J]. Cell, 2004, 116(2): 281-297.
Liu J, Li Y, Luo M, et al. MicroRNA-214 inhibits the osteogenic
differentiation of human osteoblasts through the direct regulation
of baculoviral AP repeat-containing 7[J]. Exp Cell Res, 2017, 351
(2): 157-162.
KB, PLE T, XV, 55 . miR A BB A 1 - 3 5
PRI JEELT]. B PR 24 45, 2016, 22(9): 1195-1200.
Song M, Gong Y, Liu T, et al. The research progress of the effect
of miR on bone metabolism signal pathway in osteoporosis[J].
Chin J Osteoporos, 2016, 22(9): 1195-1200.
Zhu XB, Zhang ZC, Han GS, et al. Overexpression of miR-214 pro-
motes the progression of human osteosarcoma by regulating the
Wnt/B - catenin signaling pathway[J]. Mol Med Rep 2017, 15(4):
1884-1892.
Hans C, Roel N. Wnt/B - Catenin Signaling and Disease[]]. Cell,
2012, 149(6): 1192-1205.
Li KC, Chang YH, Hsu MN, et al. Baculovirus-mediated miR-214
knockdown shifts osteoporotic ascs differentiation and improves
osteoporotic bone defects repair|J]. Scientific Reports, 2017, 7(1):
16225.
L, 2R, BRMER, AF . Un) 22 B Al Ak K B 4 A i
1. FUEEBER PR, 2016, 24(3): 142-145.
Wang LP, Li BQ, Tie XM, et al. Rat dental follicle cells purifica-
tion by bidirectional differential method[J]. J Prev Treat Stomatol
Dis, 2016, 24(3): 142-145.
Mori G, Ballini A, Carbone C, et al. Osteogenic differentiation of
dental follicle stem cells[J]. Int ] Med Sci, 2012, 9(6): 480-487.
Acil Y, Yang F, Gulses A, et al. Isolation, characterization and in-
vestigation of differentiation potential of human periodontal liga-
ment cells and dental follicle progenitor cells and their response
to BMP-7 in vitro[J]. Odontology, 2016, 104(2): 123-135.
Rachel AK, Mario G, Jane L, et al. Lymphocyte enhancer-binding
factor 1 (Lefl) inhibits terminal differentiation of osteoblasts[J]. J
Cell Biochem, 2010, 97(5): 969-983.
Eijken M, Meijer IMJ, Westbroek I, et al. Wnt signaling acts and
is regulated in a human osteoblast differentiation dependent man-
ner|J]. J Cell Biochem, 2008, 104(2): 568-579.
Wang XG, Guo BS, Li Q, et al. miR-214 targets ATF4 to inhibit



b

AR FhiA 202083 A $28% H3H
+ 152+ Journal of Prevention and Treatment for Stomatological Diseases Vol.28 No.3 Mar. 2020 http://www.kqjbfz.com

bone formation[J]. Nature Medicine, 2012, 19(1): 93-100. Bone Joint Res, 2017, 6(8): 464-471.

[16] Yao SQ, Zhao W, Ou QM, et al. MicroRNA-214 suppresses osteo- [20] Cai M, Yang L, Zhang S, et al. A bone-resorption surface-targeting
genic differentiation of human periodontal ligament stem cells by nanoparticle to deliver anti-miR214 for osteoporosis therapy[J].
targeting ATF4[J]. Stem Cells Int, 2017, 2017: 1-13. Int J Nanomedicine, 2017, 12: 7469-7482.

[17] Teng JW, Ji PF, Zhao ZG. MiR-214-3p inhibits B-catenin signal- [21] Li KC, Chang YH, Yeh CL, et al. Healing of osteoporotic bone de-
ing pathway leading to delayed fracture healing[J]. Eur Rev Med fects by baculovirus - engineered bone marrow - derived MSCs ex-
Pharmacol Sei, 2018, 22(1): 17-24. pressing microRNA sponges[J]. Biomaterials, 2016, 74: 155-166.

[18]  Du KT, Deng JQ, He XG, et al. MiR-214 regulates the human hair (¢mEE oK, SEME)
follicle stem cell proliferation and differentiation by targeting
EZH2 and Wnt/B-catenin signaling way in vitro[]]. Tissue Eng Re- ,:Ea:'E
gen Med, 2018, 15(3): 341-350. %

[19] Li QS, Meng FY, Zhao YH, et al. Inhibition of microRNA-214-5p B

promotes cell survival and extracellular matrix formation by target-

ing collagen type IV alpha 1 in osteoblastic MC3T3-E1 cells[J].

- FF-
(OREERMRBRIR)Y ZEMERRK 2020 FAET/RE

(uBRm B ZE NN EATH BB EFFREHF, AT, CN 44-1724/R, 1SSN 2096-1456 , CODEN KJFOA4, 4
EHEZCHT , HENNA LR EZHRERI BT ERAFORER (S AL UEER). ) AT RBEHFFQ
IR FHAY AMNAE HEAY ERERAAF BREHAFLEANAFOREFEH I EERBAEN AR EF
HRFH RO EREHEFTRR A HER, RS T R T 67 FB A 2 1 R B 4 T

KA EE X 2RARABENR, RALRLE TZXAR T TEBE ABAR GERAL HHEER SERERLE,
AT RARIERITREBREL R, NBUEE E@MFEAFHZGERH,

AT B W R AL A F A http : //www.kqjbfz.com , K Tl B W S #k 52 AT FF K B (Open Access, OA) , % ¢ 7 3 # 2 fit & Uik
S CORKRRHEIEFUMEART FAREEZ L EXFERYIMAX, L THAR TN LI HTH _EDR L X
AR ARIKT O BERA R %7 e 5 kqjbfz” % E AT,

KRB A GAR TR W E 2 EAEF A, TR, R KEHITH, 2B AU EHTITH, LR T
46-225, 4 H 20 B AR, E 40 NG M 5.00 T, 24 60 . Andf Il BT R B E L, T HEEEAEBITY, EHRTCAH AR
AT ] N T AT B KB AT, k5 :44001430402050202779, /7 4 : 8 7 E ALK % 1 B B, 5F BT [ 3 o 0 B 4 45 3% 40 24
A KR EE TSR BRACHEREH L EEARTA, % EIF :020-84403311, Email : kqjbfz@vip.126.

BWhHERAFORER(TBRAGB)HEHR






