DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.24 DEC.2019 - 4617 -

doi: 10.13241/j.cnki.pmb.2019.24.004

LncRNA MEG3 i ik Wnt/B-catenin {5 S5l A S TR A 4hii
FESAWA T 5 *

AHy x & ¥ R H W FEE I &
(ERREEIE R BF ®® &% 710000)

BE B85 K 4% 3E 45 7 RNA(Long non-coding RNA , LncRNA)A # % & i A B (Maternally expressed gene 3, MEG3) & %
X (osteoarthritis, OA) 3k /i 4m JiL38 78 Ao B T 09 %5 BAE R ALH] . ik A TRAE TR 49 OA B Fo ¥ A MBI & 5 & 40 4], kA
RT-PCR #7548 % & 38 40 R A fm i MEG3 #9 %3 . & OA 3§ m ¥ , 454 siRNA- MEG3(si- MEG3)#,:iE %.i% MEG3 #1%
JaF B AR(LV- MEG3), R CCKS8 kA 2 i3 75 15 01 , 7L X 20 B AU ) 20 6 J) 2 4= A £ 9L, RT-PCR #w» western blot #&i] PC-
NA . DvI2 GSK-3B.cyclinD1 #= B-catenin mRNA Fok & £ ik, Z5R:0A FH X VR A UL ¥ MEG3 #9 £ 5K-F 8 2T A
AR & A B R LR (P<0.05), B B OA #F 2 it MEG3 9 &k /K- 91 RAK T £ 3RF 20 I (P<0.05), OA 3k7F 2m e 4% % si-
MEG3 /& , 20 j 8 5 4% /) A PONA %% 91 2. T (P 3 <0.05), Gy/G, 21 20 L e 45 9 2 9 3 (P<0.05), S A 20 o bb 45l 91 2. F 4(P<0.05),
4 iR T A9 B3 (P 34 <0.05) 4k & ik MEG3 484 2 % 41K DvI2 GSK-3B . cyclinD1 #= B-catenin mRNA F= % & % ik K -F
(P #<0.05), 3% GSK-3B mRNA Fo & £k KF(P ) <0.05), f£ OA # 5k J: LV- MEG3 /& , 406 54 46 /) F= PONA £ i 9
R FEZ(P 3 <0.05),GyG, # 2 e rb s 87 B T K(P<0.05),S 7 2m it vt 9 3% A (P<0.05), 20 HL 8 == F 8 B0, V(P 35 <0.05), &%k
ik MEG3 %% 2 23w OA 38 48 i ¥ DvI2 GSK-3B.cyclinD1 #= B-catenin mRNA Ao & £ ik K-F(P 3§ <0.05), 4% GSK-38
mRNA Fo % & A (P 3 <0.05), Fl&F, KA XAV9I39 ra#r Wnt/B-catenin 13 5 i@ %A wﬁ'z%fﬁﬁ’ﬁfxi MEG3 3t OA %78 4m fiL3g
7 A THI Rk, E5I8:MEG3 /£ OA B2 fedk B m b b 3 B KK A, JFae 45 @it [3F Wnt/B-catenin 12 5 18 3-8 7& % vh OA 3%
B Mg AR =, MEG3 THER A OA 677 T &den T

X518 IncRNA MEG3; ‘B % ¥ £ ; Wnt/B-catenin; g 74 ; A =

FESES:R-33;R684.3 XHEIFRINAG:A XEHS:1673-6273(2019)24-4617-07

LncRNA MEG3 Regulates the Osteoarthritis Chondrocyte Proliferation and
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ZHAO Yi-nan, YUAN Zhi, BI Long, HAO Fu, NIU Zhi-xia, SUN Qiang*
(Department of Orthopaedics, Xijing Hospital, Xi'an, Shaanxi, 710000, China)

ABSTRACT Objective: To investigate the effects of Long non-coding RNA (IncRNA) Maternally expressed gene 3 (MEG3) on os-
teoarthritis (OA) chondrocyte proliferation and apoptosis, and the underlying mechanisms. Methods: 40 patients with OA and 40 patients
with meniscus injury in our hospital were selected. MEG3 expression in OA cartilage tissues and cells were analyzed by real-time poly-
merase chain reaction(RT-PCR). After transfecting OA chondrocytes with si- MEG3 or LV- MEG3, cell proliferation was detected by the
cell counting kit-8 (CCKS8) assay, cell cycle distribution and apoptosis were measured by flow cytometry analysis, and PCNA, Dvl2,
GSK-3B, cyclinD1 and B-catenin were detected by RT-PCR and western blotting. Results: The expression level of MEG3 in OA cartilage
tissues was lower than that in patients with meniscus injury (P<0.05) and the expression level MEG3 in OA chondrocytes was lower than
that in normal chondrocytes (P<0.05). Cell proliferation, and PCNA expression decreased significantly (P<0.05), the percentage of OA
chondrocytes in G/G, significantly increased (P<0.05), the percentage of OA chondrocytes in the S phase significantly decreased(P<0.05),
and apoptosis significantly increased (P<0.05) in OA chondrocytes transfected with si- MEG3 compared to those in the si-NC group.
Down regulation of MEG3 decreased DVL2, cyclin D1, and B-catenin expression (P<0.05) and increased GSK-3 expression(P<0.05).
Cell proliferation, and PCNA expression increased significantly (P<0.05), the percentage of OA chondrocytes in Gy/G, significantly de-
creased(P<0.05), the percentage of OA chondrocytes in the S phase significantly increased(P<0.05), and apoptosis significantly decreased
(P<0.05) in OA chondrocytes transfected with LV- MEG3 compared to those in the LV-NC group. Up-regulation of MEG3 increased
DVL2, cyclin D1, and B-catenin expression(P<0.05) and decreased GSK-33 expression(P<0.05). Meanwhile, the effects of overexpres-
sion MEG3 on OA chondrocyte proliferation and apoptosis were reversed by inhibition of the Wnt/B-catenin signal pathway by XAV939.
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Conclusions: MEG3 expression was down-regulated in both OA patients and chondrocytes, which could affect the proliferation and

apoptosis in OA chondrocytes by blocking the activation of Wnt/B-catenin signaling pathway. MEG3 may become an important target

molecule for OA treatment.
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Fig.1 Expression of MEG3 in

cartilage tissues and cells of OA

(A. The expression levels of MEG3 in OA and meniscus injury tissues. B. The expression levels of MEG3 in normal chondrocytes and OA chondrocytes.
C. OA chondrocytes transfected with si-NC and si-MEG3. D. OA chondrocytes transfected with LV-NC and LV-MEGS3.)
Note: compared with the control group, *P<0.05.
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Fig.2 The effects of MEG3 on the proliferation of OA chondrocytes
(A and B. The proliferation of OA chondrocytes after transfection with si-MEG3 and LV-MEG3. C and E. The mRNA expression of PCNA in OA
chondrocytes after transfection with si-MEG3 and LV-MEG3. D and F. The protein expression of PCNA in OA chondrocytes after transfection with
si-MEG3 and LV-MEGS3.)
Note: compared with the control group, *P<0.05.
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Fig.3 The effects of MEG3 on the cell cycle of OA chondrocytes
(A and B. The cell cycle of OA chondrocytes after transfection with si-MEG3. C and D. The cell cycle of OA chondrocytes after transfection with
LV-MEG3.)
E: SR AMLL, *P<0.05.
Note: compared with the control group, *P<0.05.
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Fig.4 The effects of MEG3 on the apoptosis of OA chondrocytes
(A and B. The apoptosis of OA chondrocytes after transfection with si-MEG3. C and D. The apoptosis of OA chondrocytes after transfection with
LV-MEG3.)
Note: compared with the control group, *P<0.05.
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Fig.5 The effects of MEG3 on the Wnt/B-catenin signal pathway of OA chondrocytes
(A and C. The mRNA and protein expression of DvI2, GSK-38, cyclinD1 and B-catenin in OA chondrocytes after transfection with si-MEG3. B and D.
The mRNA and protein expression of Dv12, GSK-383, cyclinD1 and 3-catenin in OA chondrocytes after transfection with LV-MEG3.)
Note: compared with the control group, *P<0.05.
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Fig.6 The effects of MEG3 on the proliferation and apoptosis of OA chondrocytes after blocking the Wnt/B-catenin signal pathway
(A. The proliferation of OA chondrocytes after transfection with LV-MEG3 and treatment with XAV939. B. The expression of PCNA of OA
chondrocytes after transfection with LV-MEG3 and treatment with XAV939. C. The cell cycle of OA chondrocytes after transfection with LV-MEG3 and
treatment with XAV939. D. The apoptosis of OA chondrocytes after transfection with LV-MEG3 and treatment with XAV939.)
Note: compared with the control group, *P<0.05.
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73 WHSE B/RTE OA "IEfEZFh LncRNAs (1) 55 %35, 41 Wnt/B-catenin 5538 855 T A0MI 4 FE 431k 40 H0RS F
1% FOXD2-AS1 H19 . TUGL ATB il KLF3-AS1 S50, St fy 0 40 g #2522 Fh 4 M A7 0 i 8 5 19, R HF 5% R
53¢ s MEG3 7F OA WF7EB R RR 1A, iI3R35 MEG3 38 Wnt/B-catenin {5 5-38 [ 7F 22 Fl G 28 FH SC 35055 A 48 RE 1k 6 v
K REE W] A OA /N B AE N 7 IL-6 \TNFo IL-18 Ml &35 55 G HEAEH] 221, Wnt/B-catenin {55 I ) 5 0 ST |
IL-8 AP $78 MEG3 7E OA 1A K b K455 BN, B-catenin & [ F1 Wnt %5 (110 54 255 5 THRIBRN R LR

ABI TSGR R B LU A MEG3 76 OA 1 Ji | B0 il R el 2 7981 4R e po 3 5 228 R T4
FEAED AR TR o 2D R A A S S0 504IE MEG3 X OA 3l SER FRYBEINEY, B-catenin & [ 7E 401 % 3540 F1 E-cadherin 4%
AMLESENT, KA si-MEG3 fl LV-MEG3 ¥ 4¢ 28 OA HCH AN & kBt A A4 , o7 LA 2 At fe] ARG BV R, 224 40 e o
Ja, 7efed si-MEG3 J5 OA a4k MEG3 kKIS Jirssiy B-catenin 2 155 A 4IRS , AT LIBTS T 7431 cyclin
R FERE S LV-MEG3 J5 OA ¥ il MEG3 RIXKT-I DI AR SE N 05, 5%, (et g s faEas &9, Ao s
B [, RS MEG3 () OA Jig AIMiAYETERE IR Wnt/B-catenin 558 5 7E OA h & HE5 T EE R,
A%, [RIAs 40 B8 7 27 PCNA 3835 FRE. SR, 5k AHFFTLER 7R OA BB Yt e si- MEG3 J5 ,DvI2 .cy-
MEG3 ) OA HCH 4N i 45 RE I B TR, BEAEAHESYF  clinD1 Al B-catenin mRNA FIR [ () 323k K EAL YL si-NC 4
PCNA ik TH R, X7 MEG3 f£ OA "PREMSELMANNIG 31 B F4 ik, GSK-3p mRNA I 1) ik KP4k g si-NC
B . A R MEG3 RS i JR4% PIBK/AKT {F5@ B M R 7h . [FIRS, OA #8414t LV-MEG3 J& ,DvI2 .cy-
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clinD1 Fi B-catenin mRNA FI# [ 1Y) A K F-f% Ye si-NC 21

B 5. Tt , GSK-3B mRNA HIEE [ i 5 K-8 4t si-NC

41 W] W AR . X 4R s R MEG3 5 BE 9% B 4

Wnt/B-catenin {553 I AYE0G , i ik MEG3 J5 7] LIE

it Wnt/B-catenin {5 Sl B AT . A BT 278 MEG3 fES 1

S IA¥E Wnt/B-catenin {550 %55 5 B A4 A A & R X itk

—L Ui MEG3 % Wnt/B-catenin {55538 By R#E1E R
N T 25 R 1 35 UE MEG3 i i3 Wnt/B-catenin {551

25 OA RYIERE  fE ARG PR FH XAV939 BHY Wnt/B-catenin

R, 4R ERTERY: LV-MEG3 FIIA XAV939 J&, B

il Wnt/B-catenin {5 5 1 JHt HE A5 i) 35 100 4% 1 1k MEG3 Xt OA

R A RSB RN TR S o TR TE SRR AN R MEG3

WREMEIH I Wnt/B-catenin {5 5l 625 O 19 K A2 R SR
25 B ik ,MEG3 75 OA HE 21 U410 i b 5 (% 3R

ik, JFRERS I B Wnt/B-catenin {751 BT F2 1 OA K

A FE AT, MEG3 WAL OA JRYF I EH 24T
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