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HE . BB R K4 3E %45 RNA MEF2C—AS] il it Ilim fi3g 5% B F 2C (MEF2C ) A& B % s B 4o e
HHm, ik BAARE I A hFOB1.19, # #id & X MEF2C—-AS] R4z, #mlit ik MEF2C—AST 41
o B AR B (ALP) FH T AL ; il T4 RNA % MEF2C-AS1, H] qRT-PCR. Western blotting #-
M MEF2C—AS1 K-F EAAT MEF2C, SOST A B # mRNA, & GR-Fag%em, AR i &iA MEF2C—AST,
MEF2C, # SOST 3B R ZRKFE/, R id £ ik MEF2C—-AS1 22 MEF2C, SOST mRNA =& & A8
Foak TR B (P <0.05), it & ik MEF2C—AS1 20 ALP & HE TR Z (P <0.05), #LE MEF2C—AS1
41 MEF2C, SOST mRNA Fo & & A5t ik S8 B4 & (P <0.05), i & A MEF2C—AS1 41 SOST mRNA
Fo kG At Rk FEATRAAL (P <0.05). &k MEF2C—AS1+MEF2C 28 SOST mRNA Fo & & A8+ & ik &
#at Kk MEF2C—AST 203 (P <0.05), 4518 MEF2C—AS1 @it #74] MEF2C 3t — ¥ #74] SOST 2 K # &
iR, AR R fE G A AR
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Study on mechanism of IncRNA MEF2C-AS1
regulating osteoblast function

Yang-yang He', Li-gang Wang’, Yu-chi Zhao’
(1.Department of Orthopaedics, Shaoyang Affiliated Hospital of University of South China, Shaoyang,
Hunan 422000, China; 2.Department of Orthopaedics, Shenzhen Yantian District
People's Hospital, Shenzhen, Guangdong 518000, China)

Abstract: Objective To investigate whether long non-coding RNA (IncRNA) MEF2C-AS1 can affect the
expression of SOST gene by acting on myocyte enhancer factors 2C (MEF2C) gene, thereby affecting the function
of osteoblast. Methods Human osteoblast cell line hFOB1.19 was cultured and transfected with overexpressed
MEF2C-ASI plasmid, and the ALP activity of the overexpressed MEF2C-AS1 group was detected. By silencing
MEF2C-AS1 with small interfering RNA, qRT-PCR and western blot experiments were conducted to detect the
effects of MEF2C-ASI1 level changes on the mRNA and protein levels of MEF2C and SOST genes. Then, the
overexpression of MEF2C-AS1 and MEF2C was also conducted to detect the changes of SOST gene expression
levels. Results Compared with control group, the mRNA levels of MEF2C and SOST in the overexpressed MEF2C-
AS1 group were decreased (P < 0.05), and the protein levels were also decreased (P < 0.05), but the ALP activity
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was increased (P < 0.05). The mRNA levels of MEF2C and SOST in the silenced MEF2C-AS1 group were increased
(P < 0.05), and the protein levels were also increased (P < 0.05). The mRNA and protein expression levels of SOST

gene in the over-expressed MEF2C and MEF2C-AS1 groups were both increased compared with that in the over-
expressed MEF2C-AS1 group (P < 0.05). Conclusion This experiment confirmed that MEF2C-AS1 can inhibit the
expression of SOST by inhibiting MEF2C, and promoting the differentiation and maturation of osteoblasts.

Keywords: osteoporosis; osteoblasts; myocyte enhancer factors 2C/gene; sost protein/protein; IncRNA
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TR ECE YRS B B TR A2
BTN E, RAEEAGTOILRIAR, AR R A
(T N AN A2 = 01 D L7 = e 1 S 7
MNT—HEEERIT B R REeE, L
F5 %+ SOST &K BF 58 . SOST PR F NI H 41
M 17q12-21 G firr, Fo gt i 8 i Ak 2 1 E ol 5
M) Wnt/ B —catenin {55385 A2 6T BB 4H LA JE i 41
FIVER " AT R, WS SR F 2C (myocyte
enhancer factors 2C, MEF2C ) J& SOST 3 [X] ) 175 v 34
581 ECRS #RHiME SOST FEik (1) 3 ZLAL LR AT A1 .
I HEZB MEF2C @iFR/INR IR SOST,  HiFfTHEREAR
T 40% ~ 70%, FAHCXTREL/N U BRI . X
B MEF2C 55 2 B 20 M 36 3K i A A0 2R 1 P 0 75 19
X AEKAEE S RNA (long non—coding RNA, IncRNA )
YER NI RNA, 5 H AL W) )7 50 HoA, o] 75
S B S KO PR AR SR ) Kk . I SO
MEF2C-AS1 5 1E L H MEF2C § 5'UTR X1k 875,
X IncRNA MEF2C-AS1 A GE7E MEF2C #3A5F1 /
S EPERAET . AR S SO Ao 1 A SR 5
W EE MEF2C-AS1 %} MEF2C ., SOST RYEFH, 48 8% H
X B T EVE ]

1 RS

1.1 HRREEESE

N % CH 40 B £ hFOBL.19 4 [ 25 B ATCC
b O 45 H oL, SR FH DMEM/F12 85 35 3k +10%
FBS+0.3 mg/ml G418+1% T % - BB R IR VAW,
F34°C ., 5% AR T2 90% FHAFEEE A 1% 35 4
Bigte FIFHABUE 400 2 20 5155 G4 peDNA3 1a (%] i
ZH ). pcDNA3.1a-MEF2C-AS1 ( i % ik MEF2C-AS]1
ZH ). Smart Silencer FIYEXT R ( BHPEXTRAZH ). IncRNA
MEF2C-AS1 Smart Silencer ( 7T Bk MEF2C-AS1 4 ),
pcDNA3.1a-MEF2C ( #33ik MEF2C 41 ). pcDNA3.1a-

MEF2C—-AS1+pcDNA3.1a-MEF2C ( 1t £ i5 MEF2C-
AS1+MEF2C 41 ).
1.2 EEMEFFRAF

Tanon 2500 4= H 3l 5005 B iE A 1% 50 B & 4.
Tanon 5200Multi 4= B s {1k 2% % G 1 98 6 AR 43 &
il /L Kae R A FRZA F], Eppendorf Centrifuge
5418R 5 # 5 2L &0 HL W B 75 [E Eppendorf 23 H,
7900HT Fast real-time PCR & 4t Wy B 35 [F ABI 2\ &,
T100™ Thermal Cycler PCR 8. 55 i H ¥k 12 H .
Mini—-PROTEAN" Tetra HL3KAE | ALKV HL Sk A I H
[ Bio—Rad /2], BVEREERE ( alkaline phosphatase,
ALP) (#3845 MK300) W A4t H EAYHEARGIR
/N, MEF2C. SOST (qRT-PCR 5147 ). si-MEF2C-
AS1 1 A 7N F AR Y H AR A FRA F], MEF2C, SOST
(AL Rbt) Wy [{RDCE % e R R A IRA W],
S ECL k27 & OG0 & . SDS-PAGE #E i e i ik
F & QuickblockTVI Wk . Western 5% I i . SDS-
PAGE HLJK T . Western YE¥ I (10X) W [ I i 38
= REYH ARAF R T, Phusion High—-Fidelity DNA
Polymerase, PowerUp SYBR Green Master Mix [ANERES
[E ThermoFisher Scientific 2> ).
1.3 A
1.3.1 M7 MEF2C—AS1 #9id & ik AR pcDNA3 1a—
MEF2C—AS1 5[ MEF2C-ASI 3£ mRNA J¥31],
Bt 51 ¥« 5'-GGGGTACCAATTATTGCCGATCCTCC
CC-3'" (Kpn 1 ) F15'-CGGGATCCTTTTTTTTTTTTTT
TTTCAGAAAG-3' (BamH 1), H7RINEGIEA Y+ A
HIRAE G . MEF2C-AST 3 /) mRNA F Bt DNA
L PCR M cDNA 5[5 SCHE R A, 144738 19 PCR
PHIAE S IR CEE R SRR BRI Uk o e, AR
H ey hBe, I o & sl 5 R B, 585 A
BamH | 1 Kpn | WYIEEYIT PCR 724 B 19 7 B &%
YIFF peDNA3.1a kM4, ¥ B 19 R B T4 3% 42 1 1% 4%
F| pcDNA3.1a ZRAARH HEA T XU 56IE
1.3.2 ##E MEF2C KR ey xR Bk FifE MEF2C
R gAY, Bt il RIKTIH 5'-CGGGATCCATG
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GGGAGAAAAAAGATTCAG-3" I 5'-GGGGGGCCCT
CATGTTGCCCATCCTTCAG-3', il 4 PCR ¥ 4% 75 3|
MEF2C 9405750, H i3 R BEN AR cDNA
FF3R1S, PCR P 345 I DNA, 38 o BR il 14 Py 1 il
4 0 BORERAR, R SR P TR D)
LTI

133 JLE IncRNA  HE A HARATBRA 7%
4 i LncRNA MEF2C—-AS1 Y Smart Silencer ( 2§ 5 -
1nc3190628021353 ), Smart Silencer 1] LATEARZ P FI4H i
47 A4 LneRNA, ELIMHICR .

1.4  YpEEER

16 6 FLARP 535 hFOB1.19 (A SV40 4% i 41
i) % 80% I-4E, ¥4k DNA/SIRNA #5256 77 %

BT YR &7 A hFOB1.19 4l

1.5 = RNAREUR#EER

BB A5G YL 5 ) hFOB1.19 40, T 48 h 5
H PBS ¥k 2 3, EFLINA 1 ml Trizol 35, F% I8
Trizol 17735 B 5 42 B hFOB1.19 4 ifg 5 RNA. 4%
HREEPZH DNA 3005 s i) @ v B 15884, % RNA 51
$ESEN cDNA, BEARE T —20°CI-A7-
1.6 WMEREERER AN BT 1N E

WOER G 3 d BYRLE 4L, SR H] Triton X-100 [
S8 PR LA o 8 FE ALP RGN 35 B ALP J5 4
K ALP Jeta i Gib AT ALP Y6,
1.7 gRT-PCR

qRT-PCR £l MEF2C 1E 154 : 5'-GTATAGATG
CTTGGACAGACCC-3', 5% : 5'~-GCAGGTTTGTG
AGCATTCTTG-3', =¥ K & 97 bp, qRT-PCR #5 Il
SOST iE [ 5] ¥ : 5'-TTCCGAAGAGAAGTGAAAGG
TTC-3', JZ [ 5[#) : 5-GTGCTGGTCTGTGAGTTTGT
GAT-3', 7F=#JK JZ 81 bpo qRT-PCR 4l 18S rRNA
EM54) . 5'-CGGCGACGACCCATTCGAAC-3', JZ|A]
5149 : 5-GAATCGAACCCTGATTCCCCGTC-3', =4
K JE 108 bp, FrkCIFER KA A2 18 S 1514 H 75
I i A W HOR A w5 . AR ABI7500 qRT-PCR
I B AR, L) 18 S tRNA INZME, PCR 2
MK Z : 2x SYBR Green 51, 1F [ Fl % [ 5| 9 %
051, ROXI02wl, ¢DNA 1wl, ddH,02.8u1, Mfk
ZF A 10pl, PCR 5514 : 95°CTAE P 30 s, 95C
PES s, 60°CIEA 30s, 72°CHEMf 30, 95°C, 15
2R, 3k 40 MIERR . BN B ER 3K,

FH 272 50T .
1.8 Western blotting

B — BB 43 YL J5 1) hFOB1.19 41 it FH 715 PBS
THUE 20, M A A4 RIPA 4R (S &M
it 1 ) ) RN PR R0 41500 ), UK 24 10 min, fHH
BRI FRSL A 40, AR 2, 14 000 r/min
B0 10 min,  FIFRIRE SO AR DB i
I E R IR EE . A 6 x SDS FRESE i, 95°C 81
5min. ACHl 10% SDS-PAGE BEE, ¥ 25ME 5 i & 1 |
FE, EE 100 V HTK 2 he HLIKESHUSTE 200 mA fHIR
ZAFF 1 h B AR B B R 8 205 (polyvinylidene
fluoride, PVDF ) [ I, P& T 5% MiARZF W51 TBS
PVRAE SRR 30T 1 he HBoicde Lo 726 27 13 1 2
FIh ke, T2 —MASEHN, MEhiAmmps
Sy, ACHE R, KH, B—3T, —20°CHRA7,
— TR A A, ) TBST PR 3 7K, 15 min/ K.
MY —PUR SRR T, W PR T TBS b, W
IRIFE 1 h, ZJ5 ] TBST VM 3 ¥, 10 min/ ¥X, W5,
LA GADPH 1E R NS [, XTI 21 A 70 1 5T o
1.9 FHitEFHE

B4 43 M7 % JH Graphpad Prism 8.0 B4 #1750 11
SIRT R S TR ERIAIIEL £ BRifEZE (x 25 ) PR,
W ¢ KB sl oy 22500, i — 20 IR L LSD—
i, P <0.05 HERF G2 L,

2 #HR

2.1  MEF2C-AS1 W& i& Xt MEF2C. SOST #
EpA|

Wizl MEF2C. SOST mRNA FlIE (AR A 1
B, ZRAFI#E L (P<0.05), d#ik MEF2C-
AST BT FRZAAIG . AW 7E B 41 & 1, IncRNA
MEF2C-AS1 #] L 41 ] MEF2C &% SOST (1) % ik, UL
1A 1.
2.2 IRk MEF2C-AS1 3t ALP &£ S40E

1 FRIK MEF2C-AS1 41 5 X HRAL ALP EPEAHXT %
ESTA (1.024 £0.013) Fl (0.499 +0.008 ), £t
K, Z2RAGH#E L (1=58.898, P =0.000), 33
ik MEF2C-AST 45 X% B4 5, IncRNA MEF2C-AS1
REHR o WU A Ak B v B AR R ) ALP 1905 PR,
2. 3.
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*1 XBALSFFRIE MEF2C-AS1 2 MEF2C, SOST mRNA f1EQHEMRIZEELEE (x+s)

R 0.946  0.059 1.051 £ 0.049 0.526 £ 0.053 0.118 £ 0.015
ik MEF2C-AS] 4 0.038  0.002 0.048 £ 0.005 0.127 £ 0015 0.034 £ 0.007
i 26.822 35.066 12.485 8.594
P 0.000 0.000 0.000 0.001
15
P 08 B o
iy . i 0.6 j
4, 1 ik MEF2C-AST 4 "o I et MBF2C-AS1 41
- 50
Z 05 o
= 2 0.2
0.0 0.0
MEF2C SOST MEF2C SOST

B 1 gRiEZ MEF2C-AS1 A53tHE4E MEF2C, SOST mRNA F1EHHEMRIZELE  (x=+s)

Xof it

31353k MEF2C-AS1 41

2 MEF2C 2% ALP &%
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1.5 =

1.0 —

0.5 =

ALP %% / ( mmol/L)

0.0

YR i GA MEF2C-AST 4

2.3 1B MEF2C-AS1 3t MEF2C. SOST #HA
RIEHIF

W41 MEF2C. SOST mRNA Fl 85 [ AH X 26 5 &
i, 2RA50EE L (P <0.05), ik MEF2C-
AST 20 3¢ PR X B2 . 4 SR Ul B il MEF2C-
AS1 REHE /il MEF2C, SOST #y ik, #E—EBiET
MEF2C-AS1 Xf MEF2C., SOST Byl /E . W3 2

3 F&ik MEF2C-AS1 ASXHRAALP iFHE  (x=s) FE 4.
*®2 MEMEF2C-AS1 A5%tHE4H MEF2C, SOST mRNA fnEAMARIEZEHE (3 +s)
B XF HR 441 0.986 + 0.028 0.916 + 0.099 0.163 +0.031 0.100 £ 0.016
ULER MEF2C-AST 41 5.039 + 0.576 4.087 + 0.263 1.180 + 0.152 0.571 £ 0.071
R 12.177 19.532 11.329 11.230
Py 0.000 0.000 0.000 0.000
6 1.5
P . B 4
e o _— ,
w4 liﬁ%ﬁ MEF2C-AS1 41 7 1.0 .ﬂ%‘ MEF2C-ASTEL
= g
™
-, Z s
Z. B
= &
0 0.0
MEF2C SOST MEF2C SOST
& 4 Bk MEF2C-AS1 A5MAMEXTEEZ MEF2C, SOST mRNA fIEAMBANRIEZEILE  (xxs)
2.4 FFRIE MEF2C-AST+MEF2C EEXf SOST %X (P<0.05), iF#iA MEF2C 45t B4, ot

Tk =M

2% NCBI Blast [t X, 25 3% & ¥l MEF2C-AS1 5
MEF2C {77F & ) B AN B 38 7 51, I 1) F b F Bt
K 151 bp, {37 T MEF2C-AS1 (transcript variant 3
NR_109941.1) J#4IF1 MEF2C ( XM_024446057.1) JF
Ff 5'UTR #el (LI 5 ). X #Em MEF2C-AST 7E 5
FHFERE | Al BEXT MEF2C EIHFEME . 454 MEF2C.,
SOST mRNA FlIEE FIAHXT ik i AL, ZR AT E
(P <0.05), HE—LHH TR, 3%k MEF2C
20 5%} IR SOST mRNA FI#E A L8, =94 401t

] MEF2C fE % SOST Y3k 5 11 38 MEF2C-AS1
ZH 5 X% HEZH A SOST mRNA F4E (A e, 2S5 A %0
27 Y (P <0.05), 33 Fik MEF2C-AS1 2480 BRI 5
1 2635 MEF2C-AS1+MEF2C 20 5 i3 ik MEF2C-AS1
ZH ) SOST mRNA Fl& (1 LA, ZRAZRITEE X
(P <0.05), ik MEF2C-ASI+MEF2C 20 %5 it 323k
MEF2C-AS1 4 5. 45 B2 /8 78 i % 3k MEF2C-AS1
(RS nad #3k MEF2C,  JRARSZ 3 1Y SOST #ik
AR, BEHITERLE 40 MEF2C-AST i ]
MEF2C Tfiigk—24iil SOST fZEik. W3k 3 fiEl 6. 7.

MEF2C XM_024446057.1 chr5:88,704,023 - 88,899,794
3’

5
-Illllll!!l.i 151bp

ATG 5 3
Inc-MEF2C-AS1 NR_109941.1 chr5:88,868,425 - 89,047,284

B 5 MEF2C-AS1 5 MEF2C B FIITREE

- 10 -
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#*3 £&4 MEF2C. SOST mRNA fiE B\ RiILEbE

(xxs)

poyiEe| 0.961 = 0.129 0.366 = 0.054 0.976 = 0.174 0.247 = 0.019
1135 MEF2C-AS1 4 0.062 + 0.005" 0.027 £0.015" 0.011 +0.005" 0.027 £0.003"
5k MEF2C 24 4.190 £ 0.252" 1.130 £0.197" 5.737 +0.420" 0.762 £0.021"
j1 %51k MEF2C-AS1+MEF2C 20 0.503 +0.018" 0.356 £0.149” 0.511 +0.007% 0.210 £0.043"
F A4 525.520 40.821 406.266 447214
P 0.000 0.000 0.000 0.000
H: O5XHRIE, P<0.05; @535k MEF2C-AST 4114, P <0.05,
5 15
o)) o @
iz £
] 41 H%
® 7 1.0 1
= = 1
= 34 Janas
= o
Z 2 o @
= 5 g )
(&) 1 =
Nl BN E - L
= - : 0.0
1 2 3 4 1 2 3 4
8 1.0
iz iz
A 6 D 08 L
g &
= & 06
z =
z 0.4
2, il 2
= ® Z 02 -
om0 0D 2 ’ 2
0 0.0
1 2 3 4 1 2 3 4
1: XFHRZL; 2: #13235 MEF2C-AS1 4; 3. #1321k MEF2C 41; 4: 3731k MEF2C-ASI+MEF2C 41, OS54 E:, P <0.05; @5
1 $5 1k MEF2C-AS1 411b4%, P <0.05,
E 6 & MEF2C, SOST mRNA fIZEEHEMKIESLLE (xzs)

1 2 3 4
——— ——
- e 55D
CAPDH s — — — 3 D

1: XTHAZH; 2. 133k MEF2C-AS1 4H; 3: 3363k MEF2C 4H;
4. 136k MEF2C-AS1+MEF2C 4.,

B 7 &% SOST. MEF2C EHKIRIE

MEF2C  —

3 it

B R S A 2 1 R Y o RN R MR S
SRk, LA B RS P R 2 A0 s 2
K TR0 PR T S i G S . 7E AR
dlrh, R EO R R, 4k 2R R

Zifih RNA, MRS HAZ IR ICHEE, A0 IncRNA | Piwi
HAERNA. /M3 RNA & microRNA 2%, IncRNA 2
TR JE >200 R H BRIV RV KR, HA G EH B,
IS RNA AT 5 B R IR R 247 T, AL 46 ok
INCAVEG SRR FE RS . AR, IncRNA WLk S8 Al
DA R AR A A R SR . AR
FW] IncRNA I RESINANMLIETS . IncRNA 1ER3E S
b RNA 1—Fh, FZAEAPLHER . O RIgiE= 1
Fofr e 000 BB 52 00 O LS P 1) 5 1 DNA. i
DRI 5 ()3 0 G (00T 1 P LA sl o S PR 1 3
k"5 @ IncRNA B Sl EECYL A R E I, iy
HFMZEE 5 @RI LGE LSS AR 5 s TR
FEIRIFRIR , DTG0 A e S DR A A

JZ X IncRNA J& IncRNA f)—Ff, 25 ZFitEY)
AT R, A0 X QRS . R TR, AT LA E

- 11 -
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5 HA RNA AB8EEXS BAb, TR RNA EAMXUE, 4
R IR R Y, filan, UK RABIIB-
ASI 5 RAB11B 2HAHX, Ali@it RABLIB 5200 H A
Je A MR B AR 2R AT o Y I UL POSH2-AST
AL IE [ AL R POSH2, WIS 40 ", 25
3 1 A & B IneRNA MEF2C—-AS1 5 MEF2C
FETER I H AN, TASH IncRNA MEF2C-AS1 REEF) 45
MEF2C (fEH . ©AT#8 SCik & 3 IncRNA 58 it i
FAIER R ", AR FEIRSY IncRNA MEF2C-AS]1
X BRI, SR BN TR T IR 1 o
A5, Aot %38 MEF2C-AST & ¥ MEF2C, SOST
B 228 T B, SR )5 3 il MEF2C-AS1 & #1 MEF2C.,
SOST Ay % ik F+ i, X $2 7K IncRNA MEF2C-AS1 Xf
MEF2C. SOST Rk EIHIEN, Sl T35 4 i
N JSH 40 2R B oA AR s AT g, OF
AT LA IA IE 8 B A et . #2787 IncRNA fig il
PP MEF2C, SOST fy26ik, XML & i34 e
FIRWRAEN . AEDCEERE b, A T 2P BIE MEF2C-
AS1 Zifiit MEF2C 540 SOST Rk, 2EH % Tk
PR, [R5 MEF2C-AST A1 MEF2C, SEE4S
R, RINHE 5 MEF2C+MEF2C-AST 40 Mg 5
ik MEF2C-AS1 4 Y SOST mRNA 12K H AH X ik 5
Frime X —Z5RARTEL 3R5 MEF2C-AST ALl |
1 FIk MEF2C, {5 ASZ AWl SOST ik A k&=,
VL] MEF2C-AS1 st i MEF2C, MTijgE—2541]
il SOST fyik

ALP 72 03 A TR . B BN Rl e
RIS TR E R T TR 2 — . ALP HH AR
SR M i, TR AR B R AR R, Lk
STy 3| B el S T = g A P D) IO ) (| P N
MEF2C-AS1 fig#& & BUR ot i 8 b R bR 2 9 ALP
PTG . ALP 15 P 2 B 4 53 Ak B A
o XA MEF2C-AST BEAETE R 4 Ao Ak izt
PR L X B LA A TR

T A0 0 P ) R LA S A )
TERL, XOE4E R A A K GRAR L], XA
BRRA R R A T R DA . AR 4 M A
B AR R LA A 20 B ) ) A, A R A0 PR R
YHARANE R EARVE, DL o T ELE 40 i 6 5
HEREA L. Wy, I EraE, EHET
K B AZ ARG AR FC AR SE )R 1 i an i i e M BT LA
BCE A T A G A AR . BB

B SOST J5 A 2t % 14) BT A 2 11 6T i B 4 o e 0 2 5t
FER, WA E BT R, wPLAR = L Ak, SOST
FEH AR Z 51 (single nucleotide polymorphism,
SNP) fif 1 rs2023794 Fl rs74252774 H9 2 51 5 K
I P 4 28 I A IR 2 A e ™ 2 I
IRAFFE AR, 428 J5 10 4o vk 5B A 2R (o n]
ST ECE A RS BRI " 4K SOST Y R ik
LT 0T USSR iR 7 H BB A 13T T Bt o MEF2C $E[A
AL SOST i iy i 44 38 1~ ECRS 454, M1
5 SOST 3Rk ¥ A W58 & I MEF2C 3£ X SNP 37
R 151366594 5B FUBAMFAEARCHE ", AR SERUE S
IncRNA MEF2C-AS1 A] 38 i ) il MEF2C, 2 1111 417 1l
SOST, ik iU AL oL, XML E - 3 m
AIREF= A B R o T ELAS AR5 3 e TR0 B R s 3
[Kl SNP 37 5 & B MEF2C-AS1 58 i FEE ™, %
#B 42 7% IncRNA MEF2C-AS1 7] 5@ 14 7 F F MEF2C,
BRI AT AN — BT . (RARBIF S %
BIX MEF2C-AST X R R 1 Feah AT R I, WA
AT RERTINA TS 583, WA & MEF2C-AST J###
MEF2C (BN, TR 5 2 e ARG i — 200
FEUESL

£ % X #:

[1] KOIDE M, KOBAYASHI Y. Regulatory mechanisms of sclerostin
expression during bone remodeling[J]. Journal of Bone and
Mineral Metabolism, 2019, 37(1): 9-17.

COLLETTE N M, GENETOS D C, ECONOMIDES A N, et al.

Targeted deletion of sost distal enhancer increases bone formation

[2]

and bone mass[J]. Proceedings of the National Academy of
Sciences, 2012, 109(35): 14092-14097.

KRAMER I, BAERTSCHI S, HALLEUX C, et al. Mef2c deletion
in osteocytes results in increased bone mass[J]. Journal of Bone
and Mineral Research, 2012, 27(2): 360-373.

P, BOKE BS54 ROSCREEIE RS RNA 55 5E 4 3%
IR [J]. AP, 2013, 29(7): 471-485.

ZENG Q, WU K H, LIU K, et al. Genome-wide association study
of IncRNA polymorphisms with bone mineral density[J]. Annals of
human genetics, 2018, 82(5): 244-253.

GEISLER S, COLLER J. RNA in unexpected places: long non-
coding RNA functions in diverse cellular contexts[J]. Nature
Reviews Molecular Cell Biology, 2013, 14(11): 699-712.

KHALIL A M, GUTTMAN M, HUARTE M, et al. Many human

large intergenic noncoding RNAs associate with chromatin-

(31

(4]

(3]

(6]

(7]

modifying complexes and affect gene expression[J]. Proceedings of
the National Academy of Sciences, 2009, 106(28): 11667-11672.
VILLEGAS V E, ZAPHIROPOULOS P G. Neighboring gene

regulation by antisense long non-coding RNAs[J]. International

(8]

- 12 -



10 1

fAIVEVE, 45 . KAEdESRTS RNA MEF2C-AST 845 i B 40 2 B AL BFoT

Journal of Molecular Sciences, 2015, 16(2): 3251-3266.
[9] B . KAEIESRIS RNA RAB11B-AST 168 P9 - (1) T s
FESALHNZRET [D]. 191 - T BERER | 2018: 1-85.
W3 XK B E g % RNA POSH2-AST 4 44 4 fih 2 4
POSH2 1 filids H A4 FHAILRIATFE [D]. T - )M BB
2018: 14.
[11] SILVA AM, MOURA S R, TEIXEIRA J H, et al. Long noncoding
RNAs: a missing link in osteoporosis[J]. Bone research, 2019,
7(1): 25-40.
[12] JIN D, WU X W, YU H W, et al. Systematic analysis of IncRNAs,
mRNAs, circRNAs and miRNAs in patients with postmenopausal

[10]

osteoporosis[J]. American journal of translational research, 2018,
10(5): 1498-1510.

[13] CHEN X, WANG Z Q, DUAN N, et al. Osteoblast—osteoclast
interactions[J]. Connective tissue research, 2018, 59(2): 99-107.

[14] SEBASTIAN A, LOOTS G G. Transcriptional control of Sost in
bone[J]. Bone, 2017, 96: 76-84.

[15] ZHANG H, HE J] W, WANG C, et al. Associations of

polymorphisms in the SOST gene and bone mineral density in

13

postmenopausal Chinese women[J]. Osteoporosis International,
2014, 25(12): 2797-2803.
RECKER R R, BENSON C T, MATSUMOTO T, et al. A

randomized, double-blind phase 2 clinical trial of blosozumab,

[16]

a sclerostin antibody, in postmenopausal women with low bone

mineral density[J]. Journal of Bone and Mineral Research, 2015,

30(2): 216-224.

ROCHA-BRAZ M G M, FERRAZ-DE-SOUZA B. Genetics of

osteoporosis: searching for candidate genes for bone fragility[J].

Archives of Endocrinology and Metabolism, 2016, 60(4): 391-

401.

[18] GREENBAUM J, WU K, ZHANG L, et al. Increased detection of
genetic loci associated with risk predictors of osteoporotic fracture
using a pleiotropic cFDR method[J]. Bone, 2017, 99: 62-68.

(17

(ZF) 2l )

AXSIBERNX R, TN, & E . KR 465 RNA
MEF2C-AS1 ¥ 5B 4 E RO HLIIAFSTE [J]. P E B B 2R s ik
2020, 30(10): 6-13.



