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SIRARST : S0, BB, HIRME . 5/ RNA-218-5p #L15] Jagged 195 A i 140 A 335 1 A0 1) A L) ). 638 EI )
B£24,2021,25(12) :2503-2508. DOI: 10.3969/j.issn.1009-6469.2021.12.040. '
CllaREZF O

/Iy RNA-218-5p #II] Jagged 11445 A 2 T4y
TR RS
3 B AR

VEBln . BT T aRER, 2B T RAA, FiE BT 810000;
EAEES EARER R, FiE BT 810007

WHWE:. B RN RNA-218-5p(miR-218-5p) %F A JE B+ 41 AE (hPDLSCs ) 175 P A5 [ 234k 1Y 5 W F 4583 E AL, 4
JARBAI PRI SR BLRl . A3k #F anti-miR-218-5p 41 (54 4% anti-miR-218-5p) .anti-miR-NC £ (44 anti-miR-NC) .pcDNA £
(567 pcDNA) ,pcDNA-JAG1 £H (57 pcDNA-JAG1) \anti-miR-218-5p+si-NC 41 (3£4£ 4% anti-miR-218-5p Hl si-NC) ,anti-miR-218-
Sp+si-JAGT 2 (FEHE 4L anti-miR-218-5p Ml si-JAG1) , FH BB B 4% 4 52 hPDLSCs 411 5 32 FH SRS 28 ' 1 300 7 538 SR 5 Tl % S I
(qRT-PCR) K2 I 40 Jif P miR-218-5p. T BB JFLZE 1 (Col-1) 45 & Runt 1 5CHE 5 T 2 (Runx2) (9 22 3k 5 38 (1 5 EU 3 2%
(Westrn blotting ) KM 41T - Jagged 1(JAGL) YR FH 1K 5 MTT S ARG 40 I 05 1 5 78 28 20 e €00 S 96 A6 I 400 B iy ™ A 2571 5 R
R AR A 5 ARG ) S B A I A0 A A 2 e IE . R 5 anti-miR-NC 4140 H , anti-miR-218-5p 20 hPDLSCs 4 i1 15 5% 48 .72 h
I, 200 35 Pk 775 (48 h: (0.4420.04) [£(0.62+0.06) ; 72 h: (0.53+0.05) £ (0.83+0.08) ; P<0.001 1, 4 Jid A 5™ 1k 25 5 0] W T+ 75
Col-1[ (0.26+0.03) [, (0.74+0.07) | H 45 [ (0.2120.02) 1£.(0.54+0.05) ] \Runx-2[ (0.29+0.03) 1£.(0.61x0.06) ] (1 AHR T Fe 1k &1y
W TR (39 P<0.001) . 5 peDNA 444 1t , pcDNA-JAG1T 4 hPDLSCs 41 it 15 3% 48 .72 h I, 21 i 355 1%k 53 38 T+ 25 [48 h: (0.42+
0.04) £ (0.59+0.05) ; 72 h: (0.55+0.05) [£, (0.81+0.08) ; P<0.001], Col-1[ (0.34+0.03) It (0.7120.07) ] . F45 % [ (0.23+0.02) [t
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(0.48+0.04) ] \Runx-2[ (0.25+0.03) H (0.56+0.05) ] #& [ 32 ik i 34 18 & 55 (33 P<0.001) . miR-218-5p 7] ¥ ] 4% JAG1 1) &
Ko M JAGT AT 4 ) miR-218-5p XF hPDLSCs A% A 7] /AR AR o 4538 03] miR-218-5p RI A2 E A 28 Jol 6+ 41 i
TRV [ 20k, L S JAG LA G

KR BUNRNA-218-5p;  Jagged 15 BRI, AFREBET4M; sl

MicroRNA-218-5p regulates the activity and osteogenic differentiation of
human periodontal ligament stem cells by targeting Jagged 1
MA Wenxian",HUANG Qiong"",DONG Zhenyao’
Author Affiliations:" Department of Oral Surgery, ""Department of Periodontist, Xining Stomatology Hospital, Xining,

Qinghai 810000, China; *Department of Stomatology, The Fifth People's Hospital of Qinghai

Province, Xining, Qinghai 810007, China
Abstract: Objective To investigate the effect of microRNA-218-5p (miR-218-5p) on the activity and osteogenic differentiation of
human periodontal ligament stem cells (hPDLSCs) and to explore its mechanism, and to provide research basis for the treatment of peri-
odontitis.Methods Cells were divided into anti-miR-218-5p group (transfected with anti-miR-218-5p), anti-miR-NC group (transfect-
ed with anti-miR-NC), pcDNA group (transfected with pcDNA), pcDNA-JAG1 group (transfected with pcDNA-JAG1), anti-miR-218-
Sp+si-NC group (co-transfected with anti-miR-218-5p and si-NC), anti-miR-218-5p+si-JAG1 group (co-transfected with anti-miR-218-
5p and si-JAG1), transfected into hPDLSCs cells by liposome method. Real-time fluorescence quantitative reverse transcription poly-
merase chain reaction (JRT-PCR) method was used to detect miR-218-5p, type I collagen (Col-1), osteocalcin (OCN), Runt-related tran-
scription factor 2 (Runx2) in cells; Western blotting method was used to detect the protein expression of Jagged 1 (JAG1) in cells; tetra-
methylazolylazolyl salt microenzyme reaction colorimetric method (MTT) was used to detect cell viability; alizarin red staining test was
used to detect mineralized nodules of cells; dual luciferase reporter assay was used to detect the fluorescence activity of cells.Results
Compared with the anti-miR-NC group, the cell viability of hPDLSCs in the anti-miR-218-5p group was increased at 48 and 72 h [48 h:
(0.44+0.04), (0.62+0.06); 72 h: (0.53+0.05), (0.83+0.08); P<0.001]; the mineralized nodules of cells were significantly increased, and
the relative expressions of Col-1, OCN, and Runx-2 proteins were significantly increased [Col-1 protein: (0.26+0.03), (0.74+0.07); OCN
protein : (0.21£0.02), (0.54+0.05); Runx-2 protein: (0.29+0.03), (0.61+0.06); P<0.001]. Compared with the pcDNA group, the cell via-
bility of hPDLSCs in the pcDNA-JAG1 group was significantly increased when cultured for 48 and 72 h [48 h: (0.42+0.04), (0.59+
0.05); 72 h: (0.55+0.05), (0.81+0.08); P<0.001], the expression of Col-1, OCN, and Runx-2 proteins all were increased significantly
[Col-1 protein: (0.34+0.03), (0.71+0.07); OCN protein: (0.23+0.02), (0.48+0.04); Runx-2 protein: (0.25+0.03), (0.56+0.05); P<0.001].
miR-218-5p can target the expression of JAG1. Inhibition of JAG1 reversibly inhibited the activity and osteogenic differentiation of hP-
DLSCs by miR-218-5p.Conclusions Inhibition of miR-218-5p can promote the activity and osteogenic differentiation of human peri-
odontal ligament stem cells. The mechanism is related to the targeting of JAG1.
Key words: MicroRNA-218-5p; Jagged 1; Periodontal ligament; Human periodontal ligament stem cells;  Osteogenic differen-

tiation

fl/INRNA (miRNA) K FETE 19~23 ML IR Z
TF1) P14 % e A1 2 RS 68071 RN A, HAE 2 Rhgcs i 24 Bfy
DR, b s R R B/ RNA-218-5p
(miR-218-5p) 7F 7 Jil & (A VE FH UK E A5 219
H R E AR NG S Noteh 7538 B 1Y C &R
Wi AV A o Noteh 5 5 i 75 4EF7 40 Ml A= < 731k
D7 T BA SR, AR 1 A vh B AR
FHP . Notch {5 538 138 52 Notch 25 115 4741 41 g
AT Jagged 1(JAG1) 25 1454 M WIS , Notch
B 2R AE M & A T30 Noteh 21 i 9 2544
3.5 0 B0 40 A% v I UE— 25 985 Noteh #E LR %
K, Noteh 5538 I 2 5 Wi oAb B2 A 2 2
WA B St A . fH 2 miR-218-5p 5 JAG1 £

N JE T 40 M9 (hPDLSCs ) Hr B AR 26 & i AN T
. 20184F 12 H 2 20194F 9 H , AWFFT LA JE
[ 41 i hPDLSCs A 5% X 42 , W Z2 410 il miR-218-
5p.id 3k JAG1 X hPDLSCs 4H i 3 P | 431k 14 5
Wi, 48 7~ FLALAR Sk 28 J8 B 4 697 8 JR 4% (et
KB 2 A R AR

1 #H5FE

1.1 ## hPDLSCs Il H ATCC; febi A JAGT . 1
AU A 1 (Col-1) 45 %R . Runt A CHE sk A 7 2
(Runx2) 2 SeREPLIAR AR A ALY B 10 10 £ 41
HRARFEERE H G (1gG) LRI H Santa Cruz; peD-
NA 3.1 84K H FEA 40 a-MEM 15 37 560 H Hy-
clone 23wl ; i 4 L35 14 A Gibeo 2 F] 5 1€ I 5
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(MTT) 7] & [ 26 FE GIBCO 2 7l 5 #4417 Lipo-
fectamine™2000 1 B It 5t R 3E F R B A BR2A A
BCA # F1E ® IR & W B i I A P8 W) 5 1%
KA & W B K 3% Takara 2 7 ; B 8 O W
(PVDF) f50E [ 18 [E % [Ci2 WA B A Rl ECL RO
WA 1 A 53 R S 5 R B AR A BR A 7] 5 RIPA 24 1 1)
H 28 7 RA AR ] 5 WE N2 A I RS )
G A 28 [E Promega A Al X R TA SR
A T AN o R B R A .

1.2 Ak

121 @mess i & 10 %Ia4 M35 Y o-MEM
FEIERE IR N BT 40 i hPDLSCs, # T 37 °C,5%
AR BRI RE FEAE ThE RLEER

122 it R AT AT AL B A hPDLSCs 2
J B 38 R X BR 4 5 anti-miR-218-5p . anti-miR-NC
pcDNA | pcDNA-JAGI . anti-miR-218-5p+si-NC . anti-
miR-218-5p+si-JAG1 % H& J§ i & Lipofectami-
ne™2000 Ui BH 5 45 4 25 PR B K B L 2 0E H R R
hPDLSCs 41, 435451 4 anti-miR-218-5p 41 . anti-
miR-NC 4 | pcDNA 4 | pcDNA-JAG1 2 | anti-miR-
218-5p+si-NC 40 . anti-miR-218-5p+si-JAG1 41 , % §¢
48 hJi , S i bl e s R 5 itk S (qRT-
PCROKIM AL YR . ey Die , T e 265 .
1.2.3  qRT-PCR # @l 8 f2 % miR-218-5p. Col-1.
B 45 %  Runx—2 49 & & R T W% miR-218-5p.
JAG1 Xf hPDLSCs 411 Jit ' Col-1, B #5 % | Runx-2 [
mRNA F 3K A, ARS8 o 7] miR-218-5p i
F 3K JAGL, m I JAGT A ) H: Hp Col-1, B 45 % |
Runx-2 A mRNA 2k 1F 50 . B X6 BB 4 | anti-miR-
218-5p £ . anti-miR-NC £ , pcDNA 41 . pcDNA-JAG1
2 | anti-miR-218-5p+si-NC 2 . anti-miR-218-5p+si-
JAGT 12 fitd , 3% A RNA il 42 070 & 100 ] 45 2ok 458
PEFRELRNA, JE 47 28 i, SR 5 #e s i S ) e e IR
Vi B ERVE S CH A DNA (¢cDNA) , M 6 FF 9145 &
L2 1. fieJa 5 qRT-PCR A £ 16 W 5 #p /R k47
miR-218-5p . Col-1 H 53 \Runx-2 Kl , 7] 2“3}
B miR-218-5p.Col-1 /H#5 % \Runx-2 1Yk,

1.2.4 MTT k40 0 fo & M PR3 X BR 21 | anti-
miR-218-5p £ . anti-miR-NC £H . pcDNA Zf |, pcDNA-
JAG1 41 | anti-miR-218-5p+si-NC #H . anti-miR-218-
Sp+si-JAG1 4 41 ifg % & & 10°/mL, B 200 L, il A
20 pL 5 g/L B MTT VAR, 555 4 h R 5 386 11 . B
FLATA 150 pL —H IEFAR(DMSO) , 55 , i 25 fh i
it , 7E 490 nm Y1 T RGN 40 6 R

125 #HFxake %k XA anti-miR-218-
5p 4 | anti-miR-NC £ hPDLSCs £l fifd 4 %% % 107/mL,

F1 MHXFIIEL
E2s FrafE
anti-miR-218-5p 5'~ACAUGGUUAGAUCAAGCACAA-3'
miR-218-5p 514 1E[]:5'-TTGCGGATGGTTCCGTCA AGCA-3',
JZ 1] :5'~ATCCAGTGCAGGGTCCGAGG-3'

Col-1514) IF 11 :5'~GCAAGGTGTTGTGCGATGA-3"
1) :5'-TGGTCGGTGGGTGACTCTG-3'

HEEG Y 1E [ :5'-CCCAGGCGCTACCTGTATCAA-3,
S 1] :5'~-GGTCAGCCAACTCGTCACAGTC-3'

Runx-2514) 1E[1] :5'~CACTGGCGCTGCAACAAGA-3,
J2I:5'~CACTGGCGCTGCAACAAGA -3’

JAGLE[H 1ET :5'~-CAACTGGACAAACAAACAGGA-
CAAC-3", [ :5'~CCTCAGACTGGGATAC-
GACAACA-3'

pecDNA-JAGI 5'~AGGAAGAGAGAAAATTTTTTGGAGTTAG-

gl GTTTGT-3’

si-JAG1 ¥4 5'~ACGAGGCCAAACCTTGTGTAAA-3’

SR G FERAE 6 fLAR h HEAT HRL RS 37, 35 25 R W BE 1Y
A1 L A F2 U, FH 10 nmol/L b ZE K #2410 mmol/L B
H MR R S 50 me/L4EAE 2 C 1) o-MEM 815 3 )
i H 10 we/L LA KIHF BL(TGF-B1) [ a-MEM hi§
HEFWAEFEhPDLSCs . B 2~3 KAk, 70l 45 55 14
d.21d.28 d, 73 & W A0E NS a5 i e i
1.2.6 & & AP i % (Westrn blotting) 5% 3 4 ) 2
B JAGL . Col-1.F45% Runx—2 89 & & &k I
X IR A | anti-miR-218-5p 4  anti-miR-NC ZH . peD-
NA 4 . pcDNA-JAG1 # | anti-miR-218-5p+si-NC £
anti-miR-218-5p+si-JAG 1 41 41 Jifd , 4 % 40 Jifd 2% i &
10°/mL, iN A R# WL, vK 1 246#% 30 min. 12 000 1/min
B30 10 min, BV B T B0, A 5XSDS A
ZZ 0, WK & 10 min.  FLYK)E FHEE BEACK S
¥ 2 PVDF I 55 % NG Wby 4 BB A 2 h, VRIBE,
JA T H0(1: 500 F5 76 B T A JAGT  Col-1 55
F Runx-2 Z i BEPUIA ), 4 CiIREE , Ve, im 1
P (1:1 000 F5H6 B A BRAR L S AL W AR L Y E T R
1eG),4 °C,2 ho ARG, Bt

1.2.7 R K FEEMREARENEH K HGRE
JAG1-WT A1 JAG1-MUT #£47 Xho 1 FlINot I f17],
I H R B, TofE = PUC-T 4R/ K . FR6s H 9%
51 5 psiCHECK-2 #8545 | s il 744 A DHS o 857
AYNM, B 500 WL LB AR Ks 77 JE 47 92 o A4
P T PR L, B KA S T 35 57, d e R BB RE
DNA. JHIRE i psiCHECK2-JAG1-3" JERHPRIX
(UTR)WT . psiCHECK2-JAG1-3"UTR MUT %% 4k &= X}
HEZH miR-218-5p 21 .miR-NC ZH 40 S . i Jim $ Lok
2R Tl R DR D R e B R SR A
psiCHECK2 # 4 DL k B¢ C R B iGN n 2,
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psiCHECK2-JAG1-3"UTR WT F1 psiCHECK2-JAG1-
3'UTR MUT B335 Ry % BE R o Y 5 o 16 B ¢
DG E Y R BE 5w K O 3Rl A OB B Y
FOAE S miR-218-5p 5 JAG1 254 7.

1.3 itz AE R SPSS 21,048, i
Phx+ s KR, 24 R B0 HLBCR IR &R 7 25
Br+LSD-¢ K 56 , W 2 b3 R B WGk 57 FEAS ¢ Kz 6, LA
P<0.05 KR ZERA G E XL

2 #R

2.1 #P ) miR-218-5p 5% i& Xt hPDLSCs i 1% 1 5
M 5 anti-miR-NC 414 [t , anti-miR-218-5p ZH hP-
DLSCs il H miR-218-5p 21k i 3 F# K (P<0.001)
48.72 hif, AHIE P i 2 T (¥ P<0.001) . TR 2,
2.2 #1#l miR-218-5p 3k i% Xt hPDLSCs & @ 43 4L
BISNE 5 anti-miR-NC 21 I , anti-miR-218-5p 41

=2 W miR-218-5p ik i A IR+ 40 i (hPDLSCs )

T A IR X+ s
- vl miR— 218 5 (490 nm WO EE)
ZHH
KAEC 218-5p 24h 48 h 72 h
X HEZH 9  1.00£0.10 0.30+0.03 0.42+0.04 0.51+0.04
anti-miR-NC
1 9 1.02+0.08 0.32+0.03 0.44+0.04 0.53+0.05
anti-miR— 0.38+ 0.62+ 0.83+
9 o 0.33:0.04 . .
218-5p 4 0.04" 0.06" 0.08"
F18 198.600 0.794 48.176 82.629
PAE <0.001 0.464 <0.001 <0.001

1 : D anti-miR-NC 20 [ 4%, P<0.05.,

hPDLSCs 40 M8 B9 Ak 2535 B . 7+ &7, Col-1 Vv H 5 2 |
Runx-2 B mRNA Fl1E [ B AR X 22 3k 2 4 & 2 T 5
(¥ P<0.001), WLIE1.&2.5%3,

5 6 7
— e
o —

2 — e

A 2 _J

TE  1—H - 3- B B S (GAPDH ) 5 2—Runt A5G H; 54 R 7
2(Runx-2) ;3—HH5FK ;4— [ BRI H (Col-1) ; 5—XT B4 ; 6—
anti-miR-NC 4] ; 7—anti-miR-218-5p 41 .

B2 5 EN A A A i miR-218-5p F2ak 5 AT JE IS4 it
(hPDLSCs ) B 43 LI Col-1 B 452  Runx-2 2 [1HLIK A

~

2.3 JAG1 i3 RIAX hPDLSCs iEF B @S LB
FM  5 pcDNA 414 kb, pcDNA-JAG1 41 hPDLSCs
Y JAGT FE 2658 i 3 5 (P<0.001) ,48 .72 h
B, 4B 76 1 3 T (34 P<0.001) , Col-1 BAGE |
Runx-2 Y mRNA [ A XT3k & 8 1 Rk 3
FIHE (HP<0.001), W4,

24 miR-218-5p ¥ [ A E JAGI W FKiE & H
miRcode W4 & 1 #] miR-218-5p 55 JAG1 3'UTR
TETEGS BAL 1 (8] 3) 5 BUDE G 2K % P AG I 45 SR
78,5 miR-NC ZHAH H , miR-218-5p 40 WT-JAG1 40 fifg
H 26T PE B R (P<0.001) , MUT-JAG1 41 ifg

F3 A miR-218-5p Fak X A T BT 40 A (hPDLSCs )i [ 3L A5 0 /% + s

_ AU mRNA MRk it B EMXT RS
Col-1 HHER Runx-2 Col-1 HER Runx-2
Xf R AH 1.00+0.10 1.00+0.09 1.00+0.11 0.27+0.02 0.20+0.02 0.30+0.03
anti-miR-NC £ 9 1.01+0.08 1.00+0.07 0.98+0.08 0.2620.03 0.210.02 0.29+0.03
anti-miR—-218-5p 41 9 2.96+0.217 2.01+0.17% 2.03+0.19" 0.74+0.07" 0.54+0.05" 0.61=0.06"
Fif 568.577 219.115 178.335 327.629 306.273 165.500
PAH <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
i Col-1 2 T TUREJF#E F , Runx2 J}y Runt M54 5% [+ 2,
(D5 anti-miR-NC 21 lL %, P<0.05,
Fa  JAGLAEFEEXT A A0 (WPDLSCs ) 3G M A E 7] AL 5200 /3 + s
Gy I HE5E (490 nm WG ) mRNA FHX} 3R ik A AR Rk
415  JAGLEA
WHL 24 h 48 h 72h Col-1 BHZE Runx-2 Col-1 HHE  Runx-2
Xt IE 2 9 0.45+0.04 0.30+0.03 0.42+0.04 0.51+0.04 1.00+0.10 1.00£0.09 1.00+0.11 0.27+0.02 0.20+0.02 0.30+0.03
pcDNA 21 9 0.46+0.05 0.310.03 0.42+0.04 0.55+0.05 0.99+0.08 0.98+0.09 1.01+0.07 0.34+0.03 0.23+0.02 0.25+0.03
pcDNA-JAGIZH 9 0.86+0.07” 0.32+0.03 0.59+0.05" 0.81+0.08" 2.87+0.19" 1.96+0.18" 1.98+0.19" 0.710.07" 0.48+0.04" 0.5620.05"
Fil 164.100  1.000  51.632 68229  602.691 174296  161.136  373.949  265.875  173.930
PAE <0.001 0383  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

H:JAG1 K Jagged—1,Col-124 T BUEEJFEAE T, Runx—2 28 Runt A % SR AT 2.

D5 peDNA 41 44, P<0.05
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BTG E AR Z 5 (P=0.308) , W& 5. xF BR4 |
miR-NC 41 . miR-218-5p 41 . anti-miR-NC 41 % anti-
miR-218-5p ZH 20 Jifd v JAG1 75 1 A X S 3k 243 hy
(0.45+0.04) . (0.52+0.05) . (0.21£0.03) . (0.49+0.04)
K (0.8420.08) (F=175.396, P<0.001) ; 5 miR-NC 41
AHFE , miR-218-5p 2H JAG1 2K [ A0 X 26 ik i & FR 1
(P<0.001) , 55 anti-miR-NC 21 # It , anti-miR-218-5p
ZH JAG1 & A 2R3 1 2 i (P<0.001) .

WT-JAG1 3'UTR 5 auugugugaacuuggAAGCACAc 3’
miR-218-5p 3 uguaccaaucuangll!JééLlJéLlJu 5
MUT-JAG1 3 UTR 5’ auugugugaacuuggCCUAUGGc 3’
B3 Jagged-1(JAG1)HY 3 HAEFHPEIX (UTR) & 45 55 miR-218-5p
HAMYAZAT BT S

RS POCEMHIE LK% + 5

20 51 BEURE WT-JAGI MUT-JAGI
pugiisEic| 9 1.00+0.09 1.00+0.10
miR-NC 41 9 1.0120.08 1.0420.07
miR-218-5p 41 9 0.36+0.04" 1.00+0.09
F{H 232.602 0.626
P <0.001 0.543

T : WT-JAG1 I MUT-JAG1 43 51k JAG 1 B A FRUFN 28 78 AU 5¢
KA A
D5 miR-NC 41 [t # , P<0.05,

2.5 P JAGL Rk $E % 7 #I # miR-218-5p Kk ik
Xt hPDLSCs & B @S UHER 4R 4 1
6 /R, 5 anti-miR-NC 1A 1L , anti-miR-218-5p 41
hPDLSCs 41 i ' JAG1 % (1 % 35 8 & 7+ & (P<
0.001) , 48,72 h B, 1% 40 g % 5 3 T & (8 P<
0.001), Col-1 . /BH45 % Runx-2 ) mRNA F14& (4 1Y AH
Xof 2235 1 B FH 55 (3 P<0.001) 5 5 anti-miR-218-
5p +si-NC 2 #H [t , anti-miR-218-5p +si-JAG1 ZH hP-
DLSCs #f ffi H JAG1 5 11 3R 3K b 2 B IR (P<0.001) ,

48 .72 h i}, 4 B3 5 e E R AR (34 P<0.001) , Col-1,
HA5 2 Runx-2 B mRNA FIEE A ANk 1 10
Z AR (F P<0.001) .

6 7 8 9 10
St — W —

4 — _---

3 — — T T

2 —— — .

| — o e o

T I—H I -3- B R SV (GAPDH) 5 2—Runt A G 5 K+
2 (Runx-2) 3 3— 45 & ; 4— 1 BB E A (Col-1) 5 5—Jagged 1
(JAGD)HEH ;6—X] R4 ; 7—anti-miR-NC 2 ; 8—anti-miR-218-5p 41 ;
9—anti-miR-218-5p +si-NC 41 ; 10—anti-miR-218-5p +si-JAG1 7 .
B4 AT BRI A U JR ST 248 il (hPDLSCs ) JAG1 . Col-1
OCN .Runx-2 & [ HL ik &

3 itig

miRNA 75 A\ & Fiopig i & 2 & e rh ¥ B A
PN MER P a8 R 2L A . Hao S5
FHAEE S 5 AT B 43 A6 U1 TE] ) miRNA 223535 %% BE
miR-218-5p /& H 1 22 F R M miRNA 2 — ., 254l
752525 3 75 5 hPDLSCs & A= B oAk, /o i e rp
miR-218-5p Sl B A OCHE A () ik R B, 15 = 4 ik
Jii miR-218-5p ik F 14, miR-218-5p & hPDLSCs /i,
Horfbid bl e ARPEVER . 5Ol Guo 5 TE
WEFE R & B, miR-218 (1)1 B 3k v] U] T &L AD
IV 7 J5L 2R 14 A J5 e Vi 2 1 (DSP) Y R fige, 711
TR B 4 AR AR T G, D40 T 41 48 4 e BT 1 2
FLHL ) 55 0 ) i 0 4 IR B 1 9 (MMP9) A G o
Zhong Z"HFSE % K, LncRNA CCAT1 18 3o 1 i 4
miR-218 fi 1k 71 J] FEC 400 it 40 A 33 i A Ak . AR 5T
iz | MTT . qRT-PCR ¥ K il 1 47 ] miR-218-5p [

F6 TN JAGT FKak ik T I miR-218-5p F&ikXF A JE JE- 20 i (WPDLSCs ) B45H 15 1n] 3L AOAE FH /% + 5

- HHE  JAGL AR FE (490 nm OB mRNA M A ERLOESEy
ZH .
W &\ A 24 h 48 h 72 h Col-1 B Runx-2 Col-1 HHE Runx-2
Xof A4 9  0.45x0.04 0.30+0.03 0.42+0.04 0.51+0.04 1.00+0.10 1.00£0.09 1.00+0.11 0.27+0.02 0.20+0.02 0.30+0.03
anti-miR-NC 2 9  0.47+0.05 0.3120.03 0.41+0.04 0.53+0.05 1.00+0.08 0.99+0.07 1.01+0.08 0.24+0.03 0.22+0.02 0.28+0.03
anti-miR-218-5p 0.79+ 0.66+ 0.89+ 3.01+ 2.06+ 2.04+ 0.72+ 0.55+ 0.62+
9 o 0.330.04 . . . . . " . .
4 0.07" 0.05" 0.08" 0.22% 0.19% 0.187 0.07" 0.05" 0.06%
anti-miR-218-5p
NC4l 9 0.81+0.08 0.34£0.03 0.65+0.06 0.86+0.07 3.03+0.25 2.08+0.21 2.03+0.16 0.74+0.07 0.57+0.06 0.63+0.06
+s1— =
anti-miR-218-5p 0.61+ 0.49+ 0.64+ 1.14= 1.07+ 111+ 041+ 0.37+ 0.39+
o 032003 o 5 . . Y .
+si—JAG1 41 0.05% 0.05% 0.06 0.11% 0.12% 0.09% 0.04% 0.032 0.04%
F1§ 73.106 2.163 56.555 76.571  378.184 138743 158973 205264  177.519  123.241
PAE <0.001 0.091 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1 :JAGL A Jagged—1,Col=1 4 T R A , Runx—2 Jy Runt AH R H% S A7 2,
D5 anti-miR-NC 4 F# , P<0.05. @5 anti-miR-218-5p+si-NC 2 HL#5¢ , P<0.05
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hPDLSCs #f Al 1% 1% 4 1 i 1 #H OC 3 ] Col-1 . ‘45
F Runx-2 1Y FRIA K I, 40 R TE 1k b 351G 0, i A
KHEH Col-1 .45  Runx-2 B35 /K F- 0 i F 3
Ui I ] miR-218-5p E. A7 {2 #f hPDLSCs 2 itd i B
AL T RE , 3278 miR-218-5p BA e ik A ZF A i T
YU AL AT ST o T Guo 55 2 J 6 AR 9% o 32
R 3K miR-218 REAS I8 1 4 2 il 205 1 B g
WA A A B R VE AT X U W miR-218-5p 78 4 J#]
JEE 448 B vh () D g 5 A 2F TR AR e N e ) D R AR AE
255 AT Z I A A S I 3 W AR o E AT 5
UE, XA A G R e R 22 . IR A, A4
YA 8.2 OB 2R i A5 35 DR R ) 512 46 56 UE miR -
218-5p 5 JAGT A7 7 ¥ 1] F 5 14 O 2R L 3X 4 miR-
218-5p 7EBE 43 AR FHAIL I 5% B9 BEAil

JAG1 F1 Notch1 42 Notch {5 510 % it S 5 3L K]
T3 A A L IR 2B AR B AL 3 JLAF HAE
BLE AR I T RE OIS I RS G AR
A, 76 8 R s N A JR RS T 28 i Noteh {5 5 i
&2 B, MR JE 985 s A, 0 Notch
5518 P& A B T A B4 R 0 i o3 k. ik
SCAERIFSE R, 7E hPDLSCs 40 A & A= 4 5 i 17
BR CE A S L K K Noteh 15518 6 (9 Bt AR £ 1k
KA wl, B RS IR, #E PDLSCs &
A= BEBE IS, B AR L DR ) ek i & AR T R, Notch
55l A A T JAGT KA T L 3R Noteh (75
i % AT R 4% PDLSCs [ 8 [ 73 b fig 01 . A58 &
U, L 3R JAG T T 406 240 Jf 1y 35 M 02 o A G
I Col-1, 45 2  Runx-2 B9 35, Al WL, 1 3k
JAGT HA {23 hPDLSCs 4 it & A5 181 AL I Th g
X 5 BYE Noteh {5538 2% A] VAT A J6 28 28 Al
451 A S 06 A5 SRR — B, X R B IR TE AR Ah 56 IR
Notch 15 53 % ¢ 5l 3 [H JAG1 H-A7 {2 i hPDLSCs
Y BB ) AR R D RE . R ABESE KB, 4] JAGL
235 0] 300 ] miR-218-5p X} hPDLSCs (1) 7 14 Al
B AeVE .

25 Ak, 4 miR-218-5p A2k A F B+
i 2 A R A, LR FH AL S50 ) JAG T ARG,
h 2F T BT A0 M IR T N S R s B B e
SER

(A3 1 LA A 12-3)

S 3k
[1] RATNADIWAKARA M,MOHENSKA M, ANKO ML.Splicing fac-
tors as regulators of miRNA biogenesis - links to human disease
[J].Semin Cell Dev Biol ,2018,79(1) : 113-122.
[2] LUAN X,ZHOU X, NAQVI A, et al. MicroRNAs and immunity in
periodontal health and disease[J ].Int J Oral Sci,2018,10(3) :24.

[3] HE L, HUANG J, PERRIMON N. Development of an optimized
synthetic Notch receptor as an in vivo cell-cell contact sensor[J].
Proc Natl Acad Sei US A,2017,114(21) :5467-5472.

[4] ZHANG R,ENGLER A,TAYLOR V.Notch:an interactive player in
neurogenesis and disease[ J |.Cell Tissue Res,2018,371(1):73-89.

[5] LEE SY,LONG F.Notch signaling suppresses glucose metabolism
in mesenchymal progenitors to restrict osteoblast differentiation
[J1.J Clin Invest, 2018, 128(12) : 5573-5586.

[6] DENES BJ,BOLTON C,ILLSLEY CS, et al.Notch signalling coor-
dinates periodontal ligament maturation through regulating Lamin
ALJ].J Dent Res,2019,98(12) : 1357-1366.

(7] ESHIR, Jo iz, R, 45 B 235 Noteh i A 45 F4 % A F J&]
IR 200 i 1 T M R A B S e LD ). eh e s R 2 2R
2019,54(5):315-321.

[8] GOEL PN,MOHARRER Y,HEBB JH, et al.Suppression of notch
signaling in osteoclasts improves bone regeneration and healing
[J1.J Orthop Res,2019,37(10) :2089-2103.

[9] LIU Z, CHEN X, ZHANG Z, et al. Nanofibrous spongy micro-
spheres to distinctly release miRNA and growth factors to enrich
regulatory T cells and rescue periodontal bone loss[ J].ACS Nano,
2018,12(10):9785-9799.

[10] BOURBOUR S,BEHESHTI M,KAZEMIAN H, et al.Effects of mi-
cro tnas and their targets in periodontal diseases[J].Infect Disord
Drug Targets,2018,18(3):183-191.

[11] HAO Y,GE Y, LI J,et al.Identification of microRNAs by microar-
ray analysis and prediction of target genes involved in osteogenic
differentiation of human periodontal ligament stem cells[J].J Peri-
odontol ,2017,88(10):1105-1113.

[12] Z=glsg, Jiksh , AR . 55 .microRNA-218-5p 7E A A il I+
ANAE A AL RE A AT [ G 1 Al O o 2 AR 1 I
B2 Ll bl ox AR T SR AR I AR D IR 2 2 R AR 218 3
0% B TP F R PR 22,2018 139-141.

[13] GUO J,ZENG X, MIAO ], et al. MiRNA-218 regulates osteoclast
differentiation and inflammation response in periodontitis rats
through Mmp9 [ J/OL].Cell Microbiol, 2019, 21(4) : €12979.DOI
10.1111/emi.12979.

[14] ZHONG YX, LI WS, LIAO LS, et al. LncRNA CCAT1 promotes
cell proliferation and differentiation via negative modulation of
miRNA-218 in human DPSCs[J]. Eur Rev Med Pharmacol Sci,
2019,23(9):3575-3583.

[15] SEMENOVA D, BOGDANOVA M, KOSTINA A, et al. Dose-de-
pendent mechanism of Notch action in promoting osteogenic differ-
entiation of mesenchymal stem cells [J]. Cell Tissue Res, 2020,
379(1):169-179.

[16] VIJAYARAGHAVAN J,0SBORNE BA.Notch and T cell function
- a complex tale[ J].Adv Exp Med Biol ,2018,1066(1) :339-354.

[17] 228, ZR00E, T4, % Notch {5538 B A OG5 16 5 T T
AN A 2 it R R SCLY ) I PR VR BE 27 25, 2016, 32(3)
149-153.

(18] dk=c, M, B4 5L, 45 .DAPT Xif 2 J JE 1 40 it 4k &0 348 5 Kl
TR ]. F AR 2F,2018,9(1) 2 7-11.

(197 53, 0K, TR, 55 . IR IR AL IR 1 -0 Xof 2 Sl 1 40
1] 53 Ak K Noteh {5 4538 I 1 5% mi [J . 4298 170 i = 2% 2% 55
2018,36(2):184-189.

(ks H 41 :2019-11-20, & [ H 441 : 2020-01-02)



