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HME BB HKRKCNQIE &4 FH1 (KCNQIOT1) ¥ &miR-218%F 5 % 4 (LPS) i 549 A F 4 JE F 48 i (hPDLSC) 3% 34 f=
RS YR R AR INERhPDLSC, B AL A hPDLSCZE \LPSZE . pcDNA-KCNQ1OT1 48 ,pcDNAZE \miR-21848 .miR-NC
20, W ER A4 2 e 3G 5 A 3 F4n e &0 DL, o A A 4 e AR B BR B (ALP) WP, KCNQ1OT1#2miR-218 % & K F, & tm la /-
Z-18 (IL-1B). & @ A% —6 (IL-6) AP 53 375 B F o (TNF-a) 7KF, 2L & 2 F B #3288 (OPN). B 45% (OCN).Runt4d % 34 % )
F2 (RUNX2) B &K A& G2 (BMP2) £k KF & A F B EIRISEKCNQIOTI AomiR-21849 % & ER  LPS225hPDLSC
2848 o, miR-21848 5 pcDNA-KCNQIOT14L 48 b, 4m J6L 3 74 5 ALP#& 1 KCNQ1OT12A ZOPN OCN . RUNX2 .BMP2 4 ik 7K F &
A&, miR-218 % 3% K F A ZIL-1B.1L-6 . TNF-a/K F 7+ & (P < 0.05) ; pcDNA-KCNQ1OT148 55 LPS4L 48 kb, m i 3% 78 & ALPH |
KCNQ1OT1 %A ZOPN ,OCN ,RUNX2 .BMP2 %32 K FH & , miR-218 & ik K F A A IL-1B ., 1L-6 . TNF-ak F 4% (P < 0.05) .
hPDLSCZE . pcDNA-KCNQIOT148 . miR-NCLAA5 & F 4 %, A4 &, LPSA .pcDNAZL miR-218 40054 &, 4510 4 & ) .
KCNQIOT14#miR-218 17 4 ¥2.161 % % . KCNQI1OT1-WT+miR-21848 3% % Z B & AKX TKCNQ1OT1-WT+miR-NC4L (P < 0.05) &
£ KCNQIOT14:#4% FAmiR-218, 42 LPS# §#9hPDLSC #9 38 58 o s B 4 4C .
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Effects of KCNQ1OT1 on lipopolysaccharide-induced proliferation and osteogenic differentiation of
human periodontal ligament stem cells by targeting miR-218

WANG Siqing,ZHANG Maoqi, HU Tingting, YE Fang
( Department of Periodontics , Affiliated Stomatological Hospital of Nanchang University , Nanchang 330000, China)

Abstract Objective To investigate the effects of the long noncoding RNA (IncRNA), KCNQ1 overlapping transcript 1 (KCNQ10T1),
on lipopolysaccharide (LPS)-induced proliferation and osteogenic differentiation of human periodontal ligament stem cells (hPDLSCs)
by targeting miR-218. Methods HPDLSCs were cultured in vitro and randomly assigned into hPDLSC, LPS,pcDNA-KCNQ10T1,
pcDNA ,miR-218,or miR-NC groups. Cell proliferation and alizarin red staining of the cells were observed. The activity of alkaline phos-
phatase, the expression of KCNQ10T1 and miR-218,the levels of interleukin-1B (IL-18), interleukin-6 (IL-6),and tumor necrosis factor
o (TNF-a), and the expression of osteopontin (OPN), osteocalcin (OCN), Runt-related transcription factor 2 (RUNX2), and bone morpho-
genetic protein 2 (BMP2) in cells were detected. A dual luciferase assay was performed to verify the relationship between KCNQ10T1 and
miR-218. Results Compared with the hPDLSC group, the cell proliferation rate,the alkaline phosphatase activity,and the expression
of KCNQ1OT1,0PN,OCN,RUNX2,and BMP2 were significantly decreased,while the expression of miR-218 and the levels of 1L-1§3,
IL-6,and TNF-a were significantly increased in the LPS group (P < 0.05). Compared with the pcDNA-KCNQ1OT1 group,all the above
indicators had the same trend in the miR-218 group (P < 0.05). Compared with the LPS group, the cell proliferation rate , the alkaline phos-
phatase activity, and the expression of KCNQ1OT1,0PN,OCN,RUNX2,and BMP2 were significantly increased , while the expression of
miR-218 and the levels of IL-1B8,1L-6,and TNF-a were significantly decreased in the pcDNA-KCNQ1OT1 group (P < 0.05). There was a
targeting relationship between KCNQ10OT1 and miR-218. The luciferase activity in the KCNQ1OT1-WT+miR-218 group was significantly
lower than that in the KCNQ1OT1-WT+miR-NC group (P < 0.05). Conclusion KCNQI1OT1 can downregulate miR-218 and promote
LPS-induced proliferation and osteogenic differentiation of hPDLSCs.
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TR RS EOF AP 8 TR 8RR,
1M A 851 40 il (human periodontal ligament stem
cell,hPDLSC) fE W5 B 95 45040~ R B BUE I 1,
il 5 A Rl S SO AR BV 2 A R R 2 21, 412
HEA AL A" L, 2 HrhPDLSCIR B4 k3
PREFIEAENUR BA 2 L. KCNQIE B 5-Y)
1 (KCNQTI overlapping transcript 1, KCNQ10T1) /& —
A K 4% AE 26 ARNA (long noncoding RNA , IncRNA ),
AL Fff 22 A ARNA (microRNA ,miRNA), I8 35 T
WP S, B 5 2R I & kL BEEERETE DR
i, KCNQIOTIFEWPDLSCHY, 175 Tl #2 p M, fiE
I e miR-24-3p I 5 BB 3 3R 58, I EhPDLSCAY
HorAte miRNARTHE ] 8 b s 4 sl i A DG 3%
1,2 5 N T RS e s i R R, 5 e iR
A3k, T B IR o miR-2187E A B T 4L |
hPDLSCHY A, BEid 1k 9 il i AH DG 2R 1 KA 5 M)
R B AR 236 L L ERFSER R , KCNQTOT
FImiR-218J2& 34 Y7 5 J 4 i vk A I i B 5 e 1T,
KCNQIOT1HE# [fijmiR-218-5p, 4 1 PI3K/AKT/mTOR
i, /0 R AN T R B A R AR PR A
KCNQ10T17] fig 38 1 P8 5 miR-2 185 Mih PDLSCI 51
1S H Ak A< 58 LU 2 M (lipopolysaccharide,
LPS) i S hPDLSC I 42, 43 HTKCNQTOT1 A
miR-218%LPSi 5 fUhPDLSCH 58 . il 431k 1Y 5%
i, FEERFEKCNQIOT1 HImiR-218K K 2 .

1 #RERE

L1 bhk

hPDLSC (R 4t A= VI RHE A R F]) s DMEM
i dk (RO SRR A BR A 7)) slipofectamine
3000%% Y437 (35 E ThermoFisher Scientific 7] ) ; LPS
(EEMCEZA ) ; KCNQ1OT1#)pcDNAJF 1] (pcDNA-
KCNQ1O0T1), %5 FipecDNA \miR-218# 1 #) .miR-NC
[PUEA PR (13) A BR R ] 5 Premix Ex Taq™ I
(H ZARTaKaRa/\ 7)) 3 Bl PE L i (alkaline phosphatase,
ALP) 3 42 € 3055 £, F A/ 2 -18 (interleukin-
18,1L-1B). 1 4f il 4> Z -6 (interleukin-6,1L-6) , Jif J&
RHE R Fo (tumor necrosis factor o, TNF-oo) Fif i o J28

W Bt ) e, B ' 3R AR &, B R P R 2T
e e 0 & (RAE Y RHCA IR A R 5 i 1
# H (osteopontin, OPN) ., ‘H 45 % (osteocalcin, OCN).,
Runt#f & F% 5% [ 72 (Runt-related transcription factor
2,RUNX2). B JE & % 4= £ F12 (bone morphogenetic
protein 2, BMP2) . GAPDH , — i (¥ [E abcam /A H])
12 Jiik

1.2.1  4iffai R 5 A0 2 FhPDLSCHE T-DMEME; %
e, 37 °C 5% CO M T R AL IR 3L
WIhPDLSCE T4 1 pg/mL LPSHR 3L 7, 43585
3£12.24 48 h.,

122 CCK-8¥EI & 4 fi 3 5 : hPDLSC T 96 LAk
(2x 104L) W R53E24 h, A 10 pL. CCK-8¥,37 C
JEE2 h, K450 nmAL I OGRE , TR A0 IG5 A
123 S22 S PCR: hPDLSCED 45 i 280%1 , %
TRIzolIR ) 73 15 4% 41 40 Ml SARNA |, 331 5% 5% S eDNA
ffi FHPremix Ex Taq'" Il #ECFX963L i} 2 fEPCRAR
e P #EATPCR, I A5 1F:94 °C 60 s, I FR401K : 94
C 305,60 °C 305,72 C 60 s, %P2 245
KCNQ1OT1HImiR-218% 35 ,B-actinFlU6 K N 2 . 5
YIFF %1 . KCNQLOT1, IE[1]5° -ACTCACTCACTCACT
CACT-3",J2[f]5 -CTGGCTCCTTCTATCACATT-3" ;
U6, 1E115° -GCTGGACTCTAGGGTGCAAG-3" , L [i]
5’-GAGCATACCAGGTGGTAGTAG-3" ;miR-218, iF
4]5° -CTCGCTTCGGCAGCACA-3", FZ )5 -AACGCT
TCACGAATTTGCGT-3" ;B-actin, IE[7]5 -ACACTCC
AGCTGGGTTGATCTAA-3", JZ [1]5°-GGAAGATGGT
GATGGGATT-3"

1.2.4 2093 2H : 45 40 i 7> WhPDLSCZH \LPSH |
pecDNA-KCNQ1OT14 .peDNAZ . peDNA-KCNQ1OT1+
miR-2184H .pcDNA-KCNQ10OT1+miR-NCZH . hPDLSC
ZHANA A LS #7224 h; LPSZHANA A1 we/mL LPSAbFE
24 h;pcDNA-KCNQ1OT141 4 i Flipofectamine 3000
YR Y peDNA-KCNQ1O0T1 24 hJi - 1 pg/mL
LPSEE#H24 h; pe DNAZL A % YepcDNA 24 hf5 FEH]
1 wg/mL LPSZE 24 h; peDNA-KCNQ1OT1+miR-218
ZHANNEEE YepeDNA-KCNQ10T 1+miR-218 24 h)5 FF
1 wg/mL LPSAbFE24 h; peDNA-KCNQ1OT1+miR-NC
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ZH A Y pe DNA-KCNQ1OT1+miR-NC 24 hji5 -1
1 we/mlL LPSEMFE24 h WAL 2045 1

1.2.5  ALPIE PRGN : 2L#ERPDLSC, L WL, #i BR
TR B UL I A5 0 S R T, 37 CHE 10 min, 2 1E %
N, K405 nmARIREOGEE 43 T ALPIE

12.6  PHERLYL( hPDLSCHER Z 6L (1 x 10°%4L),
PBSUESS, 2 mL 4%5 T [ 7 30 min, PEH 5 H12 mL
PEELLYLA10 min, FHRVERIG N2 mL PBS, F5]&
AR NSRS A AT

1.2.7 IL-18.1L-6 . TNF-a/K - 4 Il : h\PDLSCIH 4k J5
OIS N &R EIEROmA 22
BT AIARAL Y, U BEAR PR | (i U 28 1R
EE , K450 nmAb MG THAIL-18 . 1L-6 . TNF-a
Ko

1.2.8  Western blotting: RIPAJ& # BthPDLSC.E. 55 1,
BCAVEE f, HLUK, % B8 1] . FHOPN ,OCN \RUNX2,
BMP2 (1 : 1000).GAPDH (1 : 10 000) —#i4 CH;
FEA R, TS HRPERIC B I EHT R BRIgG 24T (1 ¢
5 000) Z G2 h, FHECLIHRKG 8 1 &4 il Ak,
SGIBUR: S Y/ (B T Y S sy

1.2.9  XUHL G ZR Wl 52 5 : FTEENCORIR %l (https ://

150 —
&
g 100 _’l"_
=]
]
K] oy
'E 50 =
3 -
=

0

0 12 24 48
Time/h A

rnasysu.com/encori/agoClipRNA.php?source=IncRNA )
FiMKCNQ1OT1 FMimiR-2181 £ 4 7 45 . ¥KCN-
Q1OT1HY Ak AU 5% 58 A8 U ¥ 514 A B pmirGLOH, A=
JEKCNQIOT1-WTHIKCNQ1OT1-MUT, fHlipofecta-
mine 30004 KCNQ1OT1-WTHIKCNQ10T1-MUT 5
miR-2188miR-NCH: % Yt =hPDLSC, 48 h/5 FH XU
N ZR Tl 5 PR I 22 e Ao I 2 )Y 25 e 12 o
1.3 it

& HISPSS 26.0040 FRA 48 o £F & 1B 4 A 1 1
HRORX £ s 3R, 2411 FLECR T HLH O 225y
Br, P — 25 B L 55K FSNK-gKE 5. P < 0.05° 422
SAGEE L

2 #R

2.1 LPSif5ShPDLSCHEFE FTKCNQ10T1#3A

50 hib #, LPS7E 512,24 .48 hithPDLSCHS 55
FHKCNQIOT1RIAACEFEAL (P < 0.05),24 hF148 h
FOAC, A MM 5 AR FTKCNQTOT1 3R 35 7K #1922 5 T8
Gt FE X (P>0.05) I, ARWFIE 24 hE N
Je RSB HH LPSAR FRAS [R] ., WL 1.
2.2 A ARG HE AR AL

=
.S
P 10
¢
S ok
S 0.5+
Z
Z
0.0 <
0 12 24 48
Time/h

A, proliferation rates at different times; B, KCNQ1OT1 expression at different times. * P < 0.05 vs. 0 h;# P < 0.05 vs. 12 h.
E1 LPSiFShPDLSCHEFEFIKCNQ10T1RIE
Fig.1 Proliferation rate and KCNQ10OT1 expression in hPDLSCs induced by LPS

S5hPDLSCEH H A , LPSZH 20 Jifd 8 7 5 B 8 P4 A1
(P <0.05) ; SLPSA 4L, peDNA-KCNQ1OT 141 41 il
BB R BT (P < 0.05) 5 5peDNA-KCNQ1OT14H
[, peDNA-KCNQ1OT1+miR-2182H 145 2% ] i [
K (P<0.05), W1,
23 AHAMKCNQIOTIUHImIR-218 KK -1 L #x
EhPDLSCAH 4, LPSA AN KCNQ1OT1 5

KK B 5 AR, miR-218% 35 /K - B . T (P <
0.05) ; 5LPSHL H#L , peDNA-KCNQ1OT1£HKCNQ10T1
FERIKT-H T, miR-218323A 7K - B W R (P <
0.05) ; 5peDNA-KCNQ1OT14H . %8, pcDNA-
KCNQ10T1+miR-2182HKCNQ10T15 5 7K V- B .
i, peDNA-KCNQ10T1+miR-2183¢ ik 7K “F- B i T =
(P<0.05) ULF1,
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24 BAHAMIALPIE TR LR
S5hPDLSCH] Fv %%, LPSZ 41 Jitd Fh ALP 4 B .
[ A% (P < 0.05) ; SLPSA Fb ¢, peDNA-KCNQ10T1

20 241 i ALPYS PR B B T (P < 0.05) 5 5peDNA-
KCNQTOT14H b %%, peDNA-KCNQ1OT1+miR-2184H 4ff
FIH ALPIE PRI 2 FEAIK (P < 0.05) L1,

#1 HHEhPDLSCHEEE ., ALPFEMERKCNQ1OTIFimiR-2183FiAKFHIELE:
Tab.1 Comparison of cell proliferation rate, alkaline phosphatase activity, and expression levels of KCNQ10T1 and miR-218 in
hPDLSCs of each group

KCNQIOTI expression Alkaline phosphatase

Group Cell proliferation rate (%) level miR-218 expression level activity
hPDLS 100.00 + 0.00 1.03 £0.07 1.02£0.10 5.93+0.11
LPS 60.32 +4.75" 0.52 +0.06" 2.38+0.14" 225+0.07"
peDNA 61.05 + 4.33 0.53 £ 0.05 2.40£0.16 2.23 £0.09
peDNA-KCNQ10T1 85.79 + 5.06” 0.99 +0.08” 1.15 + 0.09” 5.56 +0.10”
peDNA-KCNQ10T1+miR-218 58.61 +3.58" 0.56 +0.07" 227 £0.15" 2.75 £0.08”
peDNA-KCNQ10T1+miR-NC 86.17 + 5.64 0.97 +0.09 1.12£0.11 5.61+0.12

1) P < 0.05 vs. hPDLSC group;2) P < 0.05 vs. LPS group;3) P < 0.05 vs. pcDNA-KCNQ10T1 group.

2.5 AN RE T LA
hPDLSC41 .peDNA-KCNQ1OT141 .miR-NC41

hPDLSCH L4513 % , IS LL {5, LPSA] .pcDNA
21 .miR-218ZHhPDLSCHHRE LT (A5 A5 /b UL g2,

A,hPDLSC group; B, LPS group; C,pecDNA group; D, peDNA-KCNQ1OT1 group; E,peDNA-KCNQIOT1+miR-NC group; F,pcDNA-KCNQ1OT1+

miR-218 group.

E2 &HEhNPDLSCEHERLILEIER x40
Fig.2 Alizarin red staining of hPDLSCs in each group x 40

2.6 HAAMEHPIL-18.IL-6  TNF-a/K -l HL A
EhPDLSCAH L5, LPSZHIL-1B.11-6 . TNF-a/K -
B Tt (P<0.05) ; 5LPSZH 4, peDNA-KCNQ10T1
ZHIL-1B . IL-6 .\ TNF-a7KF-BH i fE A% (P < 0.05) 5 5
pcDNA-KCNQ1OT14] H. %, pecDNA-KCNQ1OT1+
miR-2184H1L-18 . IL-6 . TNF-a/K *F- B 5. 75 (P < 0.05) .,
k2,
2.7 4441 HOPN ., OCN .RUNX2 .BMP23E H %
KK HO A
5hPDLSCZ A, LPSZHOPN ,OCN ,RUNX2 .BMP2
AR IBKOFE B REAL (P < 0.05) 5 5LPSA] 32,
peDNA-KCNQ10T1410PN . OCN .RUNX2 .BMP27&

FH2A K i THE (P < 0.05) 5 5 peDNA-KCNQ10T1
2H FL#, peDNA-KCNQ10T1+miR-2184HOPN ,OCN ,
RUNX2 .BMP2% [1 3£ 15 7K F- B B FE K (P < 0.05)
L2 3,
2.8 ERUFKCNQIOTIAImiR-218HY 5 5
ENCORIM 3} i 75, KCNQ1OT 1 HlmiR-218][#] AJ
BEA IR LR ILE4, KCNQIOT1-WT+miR-NC4H .
KCNQ1OT1-WT+miR-21841 .KCNQ1OT1-MUT+miR-
NCZH . KCNQ1OT1-MUT+miR-2184H 1437 6 Z g% 14
A3 51°81.33 £ 0.11,0.45 + 0.06.1.28 + 0.09.1.31 + 0.08,
5KCNQ10OT1-WT+miR-NCZH H %, KCNQ1OT1-WT+
miR-2 182 'E 2R il 6 M IH S B I (P < 0.05)
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#*2 &HEhPDLSCHIL-1B. IL-6. TNF-a7kFEILROPN, OCN., RUNX2, BMP2%E B & iAKFLLE
Tab.2 Comparison of the levels of IL-18, IL-6, and TNF-a and the expression levels of OPN, OCN, RUNX2, and BMP2 in

hPDLSCs of each group

Group IL-18 (pg/mL) 11.-6 (pg/mL.) TNF-a (pg/mL.) OPN OCN RUNX2 BMP2
hPDLSC 1234 +1.35 35.63 +3.74 62.37 +6.86 075 +0.08 1.63+0.11 1.50+0.13 235+0.26
LPS 4572+531" 95.26 + 10.15" 17725 £1873"  031£005”  076+0.08”  0.68+0.09"  1.06+0.10"
peDNA 43.61 +5.88 95.73+9.97 175.83  18.46 027+0.04 073007 0.65 +0.06 1.12£0.12
pcDNA-KCNQ10T1 19.85 +2.427 56.12+6.51” 10132+11.457  071£007"  157+013"  143£0157  223+021”
pcDNA-KCNQIOT14+miR-218  40.06 +4.24” 87.85+8.92” 16843+17.59”  041+006”  088+0.09”  073£008"  1.22+0.15"
peDNA-KCNQIOT14+miR-NC 18,97 +2.53 5549 +5.83 98.77 +10.38 0.68 +0.07 1.52+0.12 1.39+0.14 2.19+0.18

1) P < 0.05 vs. hPDLSC group;2) P < 0.05 vs. LPS group;3) P < 0.05 vs. pcDNA-KCNQ10T1 group.

1 2 3 4 5 6

OPN SR s s SN SN S

00N D D G =
RUNX2 D s s D B0 s

v (- - ) -

CAPDH S - - - -

1,hPDLSC group;2, LPS group; 3, pcDNA group;4,pcDNA-KCNQI10T1
group; 5, peDNA-KCNQ10T1+miR-NC group;6,pcDNA-KCNQ1OT1+
miR-218 group.
E3 &HAhPDLSCHOPN, OCN. RUNX2, BMP2E B &KX
Fig.3 Expressions of OPN, OCN, RUNX2, and BMP2 in
hPDLSCs of each group

miRNA GenelD

hsa- ENSG00000269821 'KCNQ1OT1 IncRNA
miR-
218-
5p
hsa- ENSG00000269821 [KCNQIOT1 IncRNA
miR-
218-
5p

GeneName' GeneType TargetSite

chr11:2659982-
2660002[-] 1

chr11:2644630-
2644650[-] (NI RN RN

3 itig

TR SRR I A B P PE SE , B R TR
PRI 22 [ BT R A B R/ T 5 RS, 7T 3 A U
S BUR IR, A B R B, HLS 25
S B VRS Y & s kA S TR, R 5T T
G 1 R AL T R8T B3 11 s £ B R okt 4 4 B
PRI I & ELA I R . hPDLSCIE A T 4 JE )
M7 ALZ R A B) FE T A0, B TR 2 A0 A TR 4140
1 BB R AE T ), REIERS B TR SR A 5 21 ]
A, MLPSH] 7= A= A2 5 P4 4H i X, 30 il hPDLSC
T 07, S 2O JA A 434k ZE L R O B AR A
HPUE RS, W) 2 A 8 R A oh st
B S P i, AR W 5E ALPSIA F AYhPDLSC A A
FERG, ST HAGTE RN B S AR RE T, IFRE LR

Alignment

Target: 5' GAAUGAAAAGACAAAGCACAG 3'
(RN ERERRY]
miRNA : 3' UGUACCAAUCUAGUUCGUGUU 5'

Target: 5' CAGAUACCAGUGUAAGCACAC 3'

miRNA : 3' UGUACCAAUCUAGUUCGUGUU 5'

El4 KCNQ1OT1#ImiR-218MI%X &
Fig.4 Relationship between KCNQ10OT1 and miR-218

HET, T & LA IneRNA FImiRNA 2S5 0 1 5
it #2. Horf  KCNQIOT1HE 5 miRNA .mRNAFI £K H
JoAH B AR, 50 35 PR 15 R 45 0 i T B, AT
Sm g R iE g R, KCNQ1OTI7E - B
[E1) 7 A0 R B A Ak B v L, BE R SR ALPY
P, A2 HEAT AL RS Bk BF ST 4R EE , KCNQ1OT1

FE R oAt A rh 2R B, BE A2 1 41 i A o1k
FESAL, I B8 Bl A 5T, LPSHIE S hPDLSC
20 14 5 R ALPTS P ARG, S LL A A5 145 v /b,
41 i FKCNQ10T1 0PN ,OCN .RUNX2 .BMP2%% i
IKFBEAK , miR-2183 35 7K - FITL-18 . IL-6 \ TNF-a/K
T, U I LPSRE M i 175 5 4T S, S0 ALPYG
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PERES AT B, T B0 B 434k B IKCNQ1OT1
J5 , 40 4 5 R ALPIE 75 . KCNQ10T1 0PN ,OCN ,
RUNX2 . BMP23 35 7K ¥ Fh i, B 21 €845 £k 45 15 1
% ,miR-218%% ik K - FIIL-1B IL-6 . TNF-a7K - FAIK
BMP2J2 i 43 Ak i IE 385 R, s S B o4k
RUNX2J2 45 & 8 FUSCE i = 25 TTOPN
OCNRE (R i 20 2L A FB AR IS A B, 32 412 2 B
Ao AR IR, 1 IHKCNQIOTIAE ¥
FELPSXThPDLSCHY 33 , 8 iof fie ik 15 A G A 3R
IR FTALPTEPE | $5 150 20 B3 4 26, T B 4 , 328 i 2
HERLE A

FEAE MmiRNAFIE 538 B BE 2 5 AT #i ok i
F1%) 1) 72 3 1 40 i oAk B 9 45, He P has-miR-140-5p.,
has-miR-143Flhas-miR-218 /2 5 H ¢ 18 A4 40 i il 1
S EImiIRNATY B A BF5E Y W], miR-218-5p F
JE BN SRhPDLSCYE 7 , {12 F 40 i B Ak 18 A WF
55115 J2 0, miR-218-5p Al H4 3R LPS A 5 AYhPDLSCH%
Ve VRE AR T, T P8 5 P4 i PR 7 ek AT
LR, Al FIEKCNQIOT1 HImiR-218)5 ,hPDLSC
(18 18 5 A6 FALPIE 1 B AT, W5 21 €8 45 A 45 19 ek 2>,
miR-2183 K /K FIL-18 . 1L-6 \ TNF-a/K ¥ Tt ,
KCNQ1OT1,0PN,OCN ,RUNX2 ,BMP2# ik K-
I, Ui WmiR-2184) 2 ik RE HRIHKCNQ10T1 | 3 5
% WIhPDLSCHS 78 AR 1 43 {1 71 KCNQLOT1AI
miR-218[H] A7 # 1] 3¢ & . KCNQ1OT1-WT+miR-218
2 5 R B HERE AR, BEFHKCNQ1OT1 v R i 2
i) miR-2185Z M hPDLSC 34 58 A1 531k

ZE LTk , KCNQTOT1HEHE ] F #miR-218, fi¢
HELPS5 3 B hPDLSC I3 5 Fl 5 534k o (B A 5%
H VB I AL YemiR-2184H HEAT /0 HT , miR-218J& 75
B2 R A 2 ShPDLSCHY S il 75 ik — A BF
5, HIF R 85 R TR N LR 30k

SH 3k
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