o A AR A 2022 4F 10 A 30 B 104 7

- LIS -

TR AL TR zeste FL PRI G 5 - [R] IR 9 2 42 dF -5 & 7]
5 I T4 B 43 0 B

A FARAAS ZiH dagm xR

[(HE] HH:ERZFRREHEZHK(RNA) zeste AR IGEFE RS 2(circEZHD) FAHEFH AL LR G 2
(BMP2) 58 # 18 7/ F 20 J (BMSCs) R B o bty %ve, Hik M A KB AL ATHMAR Fu
B KB BE A AT T e I AL 5 A st BE 40 si-NC 4, si-circEZH2 28, si-circEZH2 + si-NC 28 f# si-
circEZH2+si-BMP2 28 ;qRT-PCR i #& ] & 20 5 8% 18] & % F 28 Je F circEZH2 & BMP2 mRNA & i &
F.CCK-8 ikl & 20 # F AR F e fa3g 7 4t 1 . i X g Je AU ) & 208 84 1A A4 T 4 B R =+ oL
BOE R BR B (ALP) 7 M) 5K, 7] & 4wl ALP &M, & & %, 9% 9P i 3 (Western Blotting) # | & 40 - #&
B AR T BMP2, R B 48 £ & @545 % (OC),RUNT 48 £ # F B F 2(Runx2) ## F#H & G
(OPND Ak K P, R A% T B aF si-NC 4, si-circEZH2 405 86 18 7 T 20 e & circEZH2 49 &
KK fm R A I k) & LA T & B E K (P<<0.05) ,BMP2 mRNA % i& K- ALP &% .BMP2,0C,
Runx2 & OPN & i % % 7 & (P <{0. 05); 48 4% F si-circEZH2 41, si-circEZH2 + si-NC 28 & si-
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Abstract Objective: To explore the efficacy of circular RNA zeste gene enhancer homolog 2 (circEZH2) regulating bone
morphogenetic protein 2 (BMP2) on the osteogenic differentiation of bone marrow mesenchymal stem cells (BMSCs).
Methods;: BMSCs cells were cultured with growth medium, and BMSCs cells were randomly divided into control group.
si-NC group, si-circEZH2 group, si-circEZH2 + si-NC group and si-circEZH2 + si-BMP2 group. qRT-PCR method was
used to detect the expression levels of circEZH2 and BMP2 mRNA in BMSCs cells in each group, CCK-8 method was used
to detect cell proliferation ability of BMSCs in each group,flow cytometry was used to detect the apoptosis of BMSCs in
each group,alkaline phosphatase (ALP) activity detection kit was used to detect ALP activity, Western Blotting was used

to detect the expression levels of BMP2., osteogenic proteins

osteocalcin  ( OC), RUNT related transcription factor2
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(Runx2) and osteopontin (OPN) in BMSCs cells of each
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group. Results: Compared with the control group and the si-
NC group,the expression level of circEZH2, the cell prolifer-

ation inhibition rate and the apoptosis rate in the BMSCs of
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the si-circEZH2 group were significantly reduced (P<C0. 05) ,and the expression level of BMP2 mRNA, ALP activity, the

expression of BMP2,0C, Runx2,OPN proteins were significantly increased (P<Z0. 05). Compared with si-circEZH2 group

and si-circEZH2+ si-NC group. the expression level of circEZHZ2, the cell proliferation inhibition rate and the apoptosis

rate in the BMSCs of the si-circEZH2+ si-BMP2 group were significantly increased (P<C0. 05) ,and the expression level of
BMP2 mRNA, ALP activity,the expression of BMP2,OC, Runx2, OPN proteins were significantly reduced (P<C0. 05).

Conclusion: The low expression of circEZH2 may enhance the osteogenic differentiation of BMSCs by promoting the over-

expression of BMP2 to improve osteoporosis.
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o 2 - HOBT I AR W AR 35 W R A I FNIG T B BB FAE o
B BT A A Y R BIL TR 2 — 2 B B ) A R T AN
(Bone Marrow Mesenchyml Stem Cell, BMSCs) [n] i,
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($8 5k PT-2501 1 PT-3001) g [ b 50 5 R34 TR
TR
L2 F2H

A M58 57) & (Cell Counting Kit-8, CCK-8, 45 5
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C3206) W9 { b mt 4 H im ¥ B HA R A Al
Lipofectamine™ 3000 %% 44 is{ 7 £ (5245 2 L3000001) Iy
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S PO E & R A EE I (PCR) X (B 5
ABI7500) 1 H Applied Biosystems 2 & .

1.4 FHi:

L4 1 wHER e TSR A K R L 4
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PRANTE & 1B B 5 00E 1 B 88 18] 5T BT T A0 si-NC Al
Lipo-fectamine3000 fil A B Y & # [8] 72 53 + 4 i 3
[F]5% 3% , Lipo-fectamine3000 F si-circEZH2 JlI A &
{145 1 1] 76 57 -+ 41 i 2 [/ 15 3% Lipofectamine™ 3000,
si-circEZHZ Al si-NC JILA S ) 45 8 18] 78 57+ 40 i 4t
[F] 5% 3% , Lipofectamine™ 3000, si-F & X A HEH 2 M
si-circEZH2 JILA SR 141 36 18] 78 5T 1 40 3 W) 35 %

14,3 A R e 5 T A0 b circEZH2 KB e

BRAEEH 2 mRNAKEKF B 2.3 A4,
A Trizol 43 B IR AV E G K b 2 H W% £ EP
& ,12 000g B0 15 min, B 35 T EP 45, i A
0.5 mL SN EEPEAT RNA JUHE. K I 32 B mRNA 1
Vi BE L FF A Tk BE R S X mRNA AT 5 k. 3R 15
circEZH2 MBI ERKEEN 2 19 cDNAL5|Y KNS
JPHI L 1L 2 i &3k circEZH2 RHIES &
A 2 mRNA £ BATF,

F1 circEZH2 RBRSEEZER2S5IMFT

HEH LI (53" #5130

circEZH2 ATTGCGGCCGCCTGGGGCACCTGAGATTGAT CGGCTCGAGCCTCCTGTTTGTGTTCCAGGC
BMP2 ACCAGACTATTGGACACCAG AATCCTCACATGTCTCTTGG

GAPDH CTATGAGGACCAGGTTGTCT TTGTCATACCAGGAAATGAGC

1.4.4 KW EaEE T m TAaEEmeE 2.3
SAEREMN R T AT 24 FLEF SRR L 2 X107 A/
FLEGFRA8 ho K5 35 45437 *C .5 % CO, , LM ALO pL
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5 45 20 B B) 70 5T T A0 A b ML A T A 2 R ) A R
T 20 M H T
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12 000 g .0 3RA5 S AR (. R A 2 Pk B I 4l IS
4T 12. 5% SDS-PAGE Hi ik, & %K 2.5 W,
45 min Ko B 0 HFEAT R L R E 100 VLR,
2 h.5 00 W AE A Wh AT BT A — BB B A K A R
2. R Runx2 . B EM. DL gactin fE NS, 3%
TR BB —P0 .4 CHEMMRE R T L.
A EST R 1eG FiiABEE 1 h 5. 1] EZ-ECL &6
R & HEAT W, BE R R S8 W46, Quantity
one A M H LA KA EH 2. H TR Runx2  F
EEREMEGTAESEEOT RS 3PMEL.

1.5 Siil=orik

SPSS25. 0 F 4 ik BRI » DL 7 s B X 3R 2 #r
25 % Z A AR T AT SR R Oy 22 03 i Bl i —
W AT snkq K2 5. P<C0. 05 22 % H 4t it 2%
2 HR
2.1 FHER R T4 circEZH2 558 k4

FEH 2 mRNA B £k K

AHEE T X B4, si-NC 21 15 B8 7] 70 5 T 40 A ml B
A fcircEZH2 mRNA 58S EAEEH 2 mRNA
By R IK K 22 5 e Ge it 2 L (P >>0. 05), si-cire-
EZH2 20 & #8 8] 58 T 1 40 il B 40 i h circEZH2
mRNA 135K 8 FEAR, 22 55 A it 7 B L (P<
0.05) HIEA K EHE M 2 mRNA [ ik K F i
B ERAH G E L (P<<0.05) s Hi#: T si-circEZH2
4, si-circEZH2+si-NC 41 8 & i) 72 57 1 240 ff Bl 8 20
Mo circEZH2 mRNAS B &K 2AEEH 2 mRNA 1
ik KPP ERTGE IS E L (P>0.05), si-cire-
EZH2+si-BMP2 2 & %8 [8] 75 51 T 4 A 5 & 40 ffg b
circEZH2 mRNA £k Z R LG it #= 8 L (P>
0.05) v IEA K EHE M 2 mRNA 4 21k KT b % 1%
. =25 A S E L (P<<0.05), L% 2,

®2 EHEFTRTHMEBRBHEM P circEZH2 REES
EHEEH 2 mRNA RIEKFER=3.TEs)

circEZH2 mRNA/ BMP2 mRNA/

20 51 ,
GAPDH GAPDH

Xf HEEH 1.274+0. 14 1.13+0. 14
si-NC 2 1.224+0.18 1.1540. 19
si-circEZH2 41 0.5140.06" 2.1340. 247
si-circEZH2+si-BMP2 40 0. 6140, 05 0.7240.21%

F 34. 560 26,678

P <<0.001 <<0.001

H DB F XA, P<0.05;2) i F si-circEZH2 4, P<<
0.05,
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0. 05) ,si-circEZH2 + si-BMP2 #H & & 6] 3¢ i T 41 Jitg
L 40 B3 A R R B T L E R A SR X
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AR T B L si-NC 41 154 1] 75 J5 1 400 it 1l 2 4
MO T3 22 F I G247 L (P=>0. 05) , si-circEZH2 41
B IF1) 70 0T T 200 B BB A B R TR B PR AR E R S
i = L (P<<0.05); fHE T si-circEZH2 4, si-circ-
EZH2+si-NC £H 5 i [8] 75 /57 1 20 I 5 7 40 e 0 72 5% 22
BTG E L (P>>0.05), si-circEZH2 + si-BMP2
HEREE SR TR AT R E T . 2R
B it 2E 5 L (P<<0.05), U3 4 FIlA 1,

(P<<0.05), hL3& 3, x4 BHEOIERTARABSEMATER (TLs.n=3)
R3I BEAERTHRRSHEMEAENHERGTLs,n=3) 2 7 W%/ %
25 %) 21 154 5 0 1 2R/ %% popliEic] 40.05+1. 81
Xif HE 2 0. 00 si-NC 21 42.334+1.21
si-cireEZH2 211 —20.53£4.097 si-cireEZH2+si-NC 41 29.10+1. 69
si-circEZH2+si-NC 4 —21.05+4.01 si-circEZH2 4+ si- BMP2 4] 351841, 777
si-circEZH2+ si-BMP2 4] —3.2141.14» = T
F 65.722 )
P <0.001 P <0.001
DA T X REZH , P<<0. 053 2) AH# T si-circEZH2 41, P<C0. 05, DR TR, P<<0. 05;2) #H3F si-circEZH2 4, P<C0. 05,
3 = 5
= =1
R S
= =X
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E E
59 £
R By
= £

= . . . S :
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Annexin V-FITC
(d) si-circEZH2+si-NC41
E1 &
2.4 EREIR] 7S BT A A R R R T T
AL T X B 20, si-NC 20 5 i 18] 76 5+ 240 i ol &
290 L P A R Rl O P 2% S JC e i R L (P>0..05)
si-circEZH2 20 B % 7] 78 57 1 240 B B 40 1 v 12
il 0 1 W3 T o 22 A R 2 R L (P<C0. 05) 5 A 4%
F si-circEZH2 4 , si-circEZH2 +si-NC 21 ‘& #& Ilﬂj?ﬁﬁ%
20 SR A W R S R 25 S RS R
(P>0.05), si-circEZH2 + si-BMP2 41 & % il ?E}jﬁjﬁ
200 L 1S O L O R O M BRAICL 22 S SRt
2 X (P<<0.05), L% 5,

100 100 10°

Annexin V-FITC
(e) si-circEZH2+si-BMP24{

BEEERTHERTHEBEATERL

x5 EZHBETHEBEBBREBEELERGT T .n=3)

2H 51 B P B R 5 /(U » mg™ )
XF HE 20 4.08+0. 86
si-NC 2 3.97+£0.85
si-circEZH2 21 9.11+1.13"
si-circEZH2 +si-NC 21 8.93+1.03
si-circEZH2 +si-BMP2 2 6.41-+0.31%
F 24.046
P <0.001

W DB F X B, P<<0.05;2) 15 F si-circEZH2 4, P<<
0.05,
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Y (P<C0.05); Mi# T si-circEZH2 41, si-circEZH2 +
si-NC 4B 8 17 78 5+ 400 Jf 1 B 40 i v i B 8 kAR R
H2vEHE Runx2 B EHRBER LRI EE
X (P>>0.05),si-circEZH2 + si-BMP2 41 ‘5 %8 [ 76 i
Tanf g ammbh S EEREA 2B R,
Runx2, & #f 8 1 R B W FEREMK, ZRASIT¥E X
(P<<0.05), WLk 6 M 2,

x6 BREEERTHEAEEARPERSAEEH L RABHEAXEAREKREGT L. n=3)

21 53] BMP2/B-actin OC/B-actin Runx2/B-actin OPN/B-actin
XF HE 21 0.5240.07 0.5540.06 0.3240. 04 0.5240.08
si-NC 21 0.62+0.05 0.57+0.07 0.37%0.05 0.5440.09
si-circEZH2 4] 1.2540. 16" 1.5240.13" 1.0940. 09" 1.1240. 22V
si-circEZH2+si-NC 21 1.18+0.02 1.594+0. 04 1.114+0.01 1.3140.08
si-circEZH2+ si-BMP2 24 0.89+0. 04% 0.9140.07» 0.57+0. 022 0.76+0. 052
F 45,373 118. 740 174. 236 25. 989
P <<0. 001 <£0. 001 <£0. 001 <£0. 001

W DA T X R4, P<<0.05;2)H# T si-circEZH2 2, P<C0. 05,

BMP2 TR N SR SN
oc W= we SN TN .
Runx2 W - . S—
OPN wame s D D S
B -actin. (N S S, S, S

A B C D E
A-XTHE4H; B-si-NC#H; C-si-circEZH24H; D-si-circ-
EZH2+si-NC4; E-si-circEZH2+si-BMP24H ,
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CircRNAs 5 ot & 40 46 A0 X i iR 3. 9 s Cire _
0076690 % Uk B v] LA 3 78 X4 miR-152 1 25 £ #F hl B
A L Cire_0076906 3 i miR-1305/OGN i i 25
it B A AR 1 R AR . circEZH2 S 3 4ROk
ORI —Fh circRNA, B 8 0E B 78 5 968 F1IR i 88 4h
it r i ek L HRE S M R IR KPR aE T R AN Ak
Fromtet, BB AR A circEZH2 6 8] 78 5 T

AT IR HRIE . ASBESE K BRITTER circEZH2 W] {2 i
B8 18] 7T BT T 4 B 1 A T 0 T S B TR
circEZH2 5 sl B 40 A6 10 ¢ &R L A B Sk T T 0 e ol
TRt 140 955 1 S A DG R 1 Y R AR I L 45 2R R DR
circEZH2 a] LA e 6 P 5 B8 1 7% P L 5 55 K . Runx2,
B ) R E KT 2 R T I circEZH2 #3517 DL
B0 B E AH OC B R Ak, O B R R E 4 1k
Runx2 (45 570 32 15 BB % 52 ) B #H 56 36 [H 09 3 5%
PR AR BRI Y . S R S SRR kS B
B AR A R — R A AN R B E
CEE ) R RS N R O N O = ik s =
WeE M A SEE S R B RN
WmER . FmEASEMEARLERETHLT AEK
MIVERNY . ARSZIRZE RS iR i 5T 45 SR — B0, RO
il circEZH2/) 2 35 7T DL 3E o 34 58 i A S I
R g A, B, AT RLIA R circEZH2 & —
A% B ) 78 5T T 200 R TR R R A A O Y
circRNA L {H circEZH2 58 88 6] 75 5 T 40 i 58 4
A B LTS AN 5 2

HIESRAERNA 2 BA S NI BOR I8 H) 78 5
T 240 L AR A A R PR S SR G TY BRCR 0 T I DR TR
JPIR LR 2 Y . LB RS LA EA 2 Rikwt,
N BB BT AR 40 i MC3T3-E1 (1 3 55 F1 A% B 4> 1k B
Fi A B R ET L l ad r il nT DL AR T R O 1
EOWMBGE . AR E SR AERA 2 L, R &6
P KR RN RE . AR R VIR BB S
KA M 2 Rk Al DL 5 T4 circEZH2 X} 8 i 1] 78
J5T 4 B B o3 Ak R A HEVE T 3R s AR B OB S R A
2 FikKF Al fig & circEZH2 A 5B 86 7] 56 5 T
Y0 B A A VE AL . SR, circEZH2 X EE &
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KA 2 B TR AE R IR 2 ] Y i T

— SRS
L5 ERTIR AR BES B RS R circEZH2 AT DL 45

B R 18] 78 5T 40 B SR 20 A, T BE R 0 A

E ) — B . T circEZH2 33K 7] B il o £ 3 i

FORH S A 1 PR 3% 3 o 1 5 B 4 ) 70 5 1 40 i 8

o, X RE s IR E ISR E N 2 RIKA K, N EHE

(] 72 5t 200 e ok B - A AL o F) A 0 R B S A R e PR

IRIT B 2> T AL ST SR T BE ) 2 B AR A0 . SR T A B

G 20 L S 3 3 R A i PR S A 3 ) b R AT A G BE

S+ S SR T Ao SR BB P RE R A I R B R R A

B B AT B W R R ik — 2 R ST circEZHZ B

FABL S circEZH2 98 2 B 8 4] 58 5t 1 40 M o

P ik — 20 B E 4

S % 3Lk
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