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WE: BR WRUHEE XS S (H,0,) 1056 6 aCE 40 M3 78 f a2, ik O EE K
MC3T3-E1 4t jd, Ffi H14> 7 0,450,500, 550,600,650 wmol - L' H,0, T i £H, 4> % 45 T 0.450 500,550, 600,
650 pmol + L™"H,0, & T 2 hy S EEUE K MC3T3-E1 40, FEHLSN Jo 5t B4 A2 AR 4 RN v, %o
HRZAANAEE T 37 C VS IRBUEL 5% CO, HEFRAA I E 24 b BRI E T 37 °C & IRFI 5L 5% CO, i F 4 rhiw
24 b, IR T H,0, R 2 hoARIRZH AN & T 32 °C 3 RFUM L 5% CO, BiFeAfih e e 24 h, JF45 7 H,0, J 2 hy &
TR NAEE T 40 C SRFUM 5% CO, BT8R 24 h, JF45T H,0, Hil 2 h, RN HE000 &-8 6l 45 4
YIS FERE 7, TEI D R B SR WA S VA A U 2 M b Runt A SCHE S 17 2 (RUNX2) B HR#2  (OPN) FlIE 85 %
(OC)mRNA ik /K-, Western blot 34l MC3T3-E1 41 fig F RUNX2,OPN #il OC 2 [ £ ik /K, &R 0.450,
500 pmol + L™'H,0, T ILH4NMIHE 5 % HAe 22 57 JC40 1278 (P >0.05) ;550,600,650 pmol « L' H,0, T Hi 414
HBE % KT 0,450 500 wmol - L™"H,0, THi4, L H,0, ¥ HEHE 2 8 F MK (P <0.05) o NRIEE
AT RS AN, R H,0, (T HH A 550 pmol + 17" AU 2 I T 210 40 P 14 1 3 0 381K HER 241 A o U
2, PRI 2 24 I 0 IR TR 2 (P < 0..05) 5 Xof BRZH 5 i ik 20 40 P 346 B 0 LU 3R 22 R B B i i L (P >0.05)
TR 2 5 i ZE 4 A i RUNX2 mRNA FE X Rk i 10 2 8 T 0 B RMIR VLA, I 2E 408 i RUNX2 mRNA FH X 23K
R ERT XA (P <0.05) s B 5 = iR AH A0 h RUNX2 mRNA AR R 3A 7 S S e 2 L (P >0.05) ,
RETUZH ARIEAL RS IR AL 4 OPN mRNA AHXT 2R 35 i ik 3 = T4 B2, AR IR 20 A0 s Y 4 40 i H OPN mRNA A% 3%
TR R TR R A A OPN mRNA FHX Rk & B TR (P <0.05) , BRI ARG LS iR
Yl OC mRNAFHXS Fik 5 W2 i T X0 BRZH IR TR AN = iR 2 4B B v OC mRINA A X 23k i 388 TR (P <
0.05) ;{IGi 4 5 S A 40 M OC mRNA AHX] ik i W25 RIS L (P >0.05) , AERIZ AR 2R = L4 20
JfgHh RUNX2 ,OPN F1 OC 45 [ AHXS ik B TXF IR (P <0.05) . (RIRAH 40 b RUNX2  OPN 2 [ AH X 23k &7
AR T ANER A, OC M AR 35k # 0 E IR T = iR (P <0.05) ; lRiR 4 5 #E B 41 Hh OC 2 AN Rk
HILZEF LRI L(P>0.05) . miRALHEH RUNX2 OPN Fil OC # X RA & W 3 & TR (P <0.05),
Z5i¢  H,0, R[4 MC3T3-E1 4 i 7e F s B 404k , AR IR nT 3658 H,0, % MC3T3-E1 40 it 38 72 A1 s 434k iy 3 i 48
FH, =il T G2 H, 0, X 40 M4 5 F0 AR AR A4 F . RUNX2 (OPN 1 OC 25 [ W] RE 75 T 132 955 40 e 34 5 R Bl B
AL AR AR AR,
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Effect of temperature on the inhibitory effect induced by hydrogen peroxide on cell proliferation and
osteogenic differentiation in preosteoblast MC3T3-E1 cells

GENG Lujing,SUN Zhixin, LI Yuchen,ZHANG Yu,SHI Peipei

(College of Life Sciences and Technology ,Xinxiang Medical University , Xinxiang 453003 , Henan Province , China)

Abstract: Objective To investigate the effect of temperature on cell proliferation and osteogenic differentiation inhibition of
preosteoblast induced by hydrogen peroxide( H,0, ). Methods The MC3T3-El cells in the logarithmic phase were randomly
divided into 0,450, 500, 550, 600, 650 pmol - L™' H,0, intervention groups and incubated with 0,450,500, 550, 600,
650 pmol - L™" H,0, for 2 h,respectively. Other MC3T3-El cells in the logarithmic phase were selected and randomly divided

into the control group, model group, low-temperature group, and high-temperature group. Cells in the control group were cul-
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tured in an incubator with 5% CO, for 24 h at 37 °C ;cells in the model group were incubated with H,0, for 2 h and cultured
in an incubator with 5% CO, for 24 h at 37 °C;cells in the low-temperature group were incubated with H,0, for 2 h and
cultured in an incubator with 5% CO, for 24 h at 32 °C ;cells in the high-temperature group were incubated with H,0, for 2 h
and cultured in an incubator with 5% CO, for 24 h at 40 °C. The cell proliferation in all groups was detected by cell counting
kit-8. The expression levels of Runt-related transcription factor 2 (RUNX2) , osteopontin (OPN) and osteocalcin (OC) mRNA
were detected by real-time fluorescence quantitave polymerase chain reaction;and the expression levels of RUNX2,0PN and OC
protein were detected by Western blot. Results There was no statistically significant difference in cell proliferation among the 0,
450 and 500 pmol + L™' H, 0, intervention groups (P >0.05) ;the cell proliferation rate in the 550,600 and 650 pmol - L
H, 0, intervention groups was significantly lower than that in the 0,450 and 500 pwmol + L™' H,0, intervention groups , showing
a significant decrease in cell proliferation with the increase of H,0, concentrations (P <0.05). In order to ensure that there
were enough cells to perform the following experiments,550 wmol + L™" H,0, was chosen. The cell proliferation rate in the
model group and the low-temperature group was significantly lower than that in the control group and high-temperature group
(P <0.05) ;there was no significant difference in the cell proliferation rate between the control group and high-temperature
group (P >0.05). The relative expression of RUNX2 mRNA in the model group and high-temperature group were significantly
higher than that in the control group and low-temperature group (P <0.05) ;the relative expression of RUNX2 mRNA in the
low-temperature group was significantly lower than that in the control group (P <0.05) jthere was no significant difference in
the relative expression of RUNX2 mRNA between the model group and high-temperature group (P > 0.05). The relative
expression of OPN mRNA in the model group,low-temperature group and high-temperature group was significantly higher than
that in the control group (P <0.05) ;the relative expression of OPN mRNA in the low-temperature group and high-temperature
group was significantly higher than that in the model group (P <0.05) ;the relative expression of OPN mRNA in the low-tem-
perature group was significantly higher than that in the high-temperature group (P <0.05). The relative expression of OC
mRNA in the model group,low-temperature group and high-temperature group was significantly than that in the control group
(P <0.05) ;the relative expression of OC mRNA in the low-temperature group and high-temperature group was significantly
higher than that in the model group (P <0.05) ;there was no significant difference in the relative expression of OC mRNA
between the low-temperature group and high-temperature group (P >0.05). The relative expressions of RUNX2,0PN and OC
protein the model group,low-temperature group and high-temperature group were significantly lower than those in the control
group( P <0.05) ;the relative expressions of RUNX2 and OPN protein in the low-temperature group were significantly lower
than those in the model group and high-temperature group (P <0.05) ;the relative expression of OC protein was significantly
lower than that in the high-temperature group (P <0.05) ;and there was no siqnificantly difference in the relatiwe experesson
of OC protein between the low-temperature group and model group (P >0.05) ;the relative expressions of RUNX2,OPN and
OC protein in the high-temperature group were significantly higher than those in the model group (P <0.05). Conclusion
The inhibitory effects of H,0, on cell proliferation and osteogenic differentiation are observed in MC3T3-El cells ; low-tempera-
ture incubation can enhance the inhibition of H, O, on cell proliferation and osteogenic differentiation in MC3T3-E1 cells, while
high-temperature incubation can relieve its inhibitory effect on cell proliferation and osteogenic differentiation. RUNX2, OPN
and OC protein might play an important role in cell proliferation and osteogenic differentiation mediated by temperature.

Key words: incubation temperature; oxidative damage; preosteoblast; MC3T3-El cell; cell proliferation; osteogenic
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1.1 4. FELFE5MNEE

/N ERUVR I 18 20 BT AR 4 B MC3T3-E1 | i) B
TRIERCS 7 5 B T ARG T
1o MEMa 3% 35 % . JE 2F L7 (fetal bovine serum,
FBS) 100 x &R -HEHRIEW 2.5 ¢ - L7 HEN
B 1 DRI AT LA 71, AN 2
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7 &:-8 (cell counting kit-8,CCK-8) 5|9y 5 4= T 4=
WA (R By A7 R\, H,0, B B PU A%
HRAE A ( i) 5 5 A PR A], RNAiso Plus, 2
sk & POtE IR & A F H EAEYHOR
(dbme) A R A, 5 PN M ok I € 11 . UK ( polyacryl-
amide gel electrophoresis, PAGE ) B i 1 1 i 45128 5]
& O H Maker 19 F ¥ HE B A= 4 B2 251
BA B2 A, HhBE-3-BE R I 2 ( glyceraldehyde-3-
phosphate dehydrogenase , GAPDH ) . Runt 4 3¢ %% %
-+ 2 (Runt-related transcription factor 2, RUNX2) | &
Mi®E 4 ( osteopontin, OPN ) Fl ‘B 45 Z ( osteocalcin,
OC) —Hi M —Hi Wy H 9L E Abcam 43\ H] ; NanoDrop
2000 U436 EEE T H 32 [E Thermo Fisher Scien-
tific 23 W), HL UK {SORTHL VKA I 5 25 [E Bio-Rad 24 ],
7500 %G E B B A s S ( polymerase chain reac-
tion, PCR) {¥ g B 3£ [# Applied Biosystems 2\ #J,
Amersham Imager 600 {22 % G H 35 E GE /A7,
1.2 ZRIEFR R ST ALE

¥ MC3T3-E1 2 Jif 42 F T & 1K B 43 %0 20%
FBS & B 70 5 1% 100 x 75 5 R-4F % R Bl 1)
MEMa Bi538 B 5 37 C & AR08 5% CO, 1Y
KR AATh R R E K IS R 80% ~90% Hif
BT A, S LR T A 5 3R W, SR JE A
1 mL BREEAR(2.5 g+ L71) THALZHAE,1 000 r + min ™
B0 5 min, WCHE A 5 O A A 18] MC3T3-E1 41
i, DAREFL 1 x 10* B80T 96 FLAR, b5 A 0,450
500,550,600 ,650 wmol - L~"H,0, T T4, 7 945
¥ 0,450,500 ,550 .600 650 pmol - L™"H,0, ¥ T
W2 ho ARIGSF5ICHR[15-17 ] FIFRSE R 452, B %
32 °C 37 C 40 CREF SR S B
AR MC3T3-E1 411, LA%EESL 3 x 10° 38T 6 fL
M, BEAIL A3 R %o BT AT A IR AL RN S 2 . %)
MR A B T 37 °C L& ARFRI3 8 5% CO, B34
WEE 24 h BRI A0 T 37 C LSRR 5 5%
CO, HiFR46PIEE 24 h 45T H,0, FIE2 bR
HANME T 32 C FEBE 5% CO, B FR46 h
H 24 h,JF45 7 H,0, HIE 2 h; & iR 0 40 s T
40 C IR E 5% CO, B F- A p g E24 h, JF 7
H,0, J# 2 h,
1.3 CCK-8 i£#&il MC3T3-E1 {0t sEEE 5

i 0,450 500,550,600 ,650 wmol + L.""H,0, T
TRLH 2R, DA RO B AR 2 1Kk 26 70 v i 2 4
Jit 35 T e AR AR 0B 10% CCK-8 TARWI 584
B IR, AR SETE 37 C AR $ 5% CO, 1y B 5%
R G 1 b SRS IR AR ORI & FL7E 450 nm

AL 9% B {E (optical density, OD) o 153 40 i 3% 5
AN 2E = (0D — OD s )/ (0D —
D) X 100% . SR AEL 3 ¥k UM
1.4 FEE= PCR E#£i MC3T3-E1 200
b RUNX2,OPN #1 OC mRNA FiAKJ

IORT REZH B 21 1K 28 R v L 4 A e, e R
RNAiso Plus $2BU4 g 5 RNA, )2 % 5% & cDNA |, gk
o0t i PCR AN, AR AEAN ) H A9 2 i mRNA
JP8, B9t E B PCR 514 : B-actin il 5|17
51 2N 5'-TATGCTCTCCCTCACGCCATCC-3’, B-actin
T 5 ¥ 5 K 5 -GTCACGCACGATTTCCCTCT-
CAG-3'; RUNX2 F 5| W %) K 5'-GATGATGA-
CACTGCCACCTCTGAC-3" ,RUNX2 F i 5| ¥ 5 K
5'-TGAGGGATGAAATGCTTGGGACTG-3'; OPN I i
519175 R 5'-ATGGACGACGATGATGACG-ATATG-3',
OPN T 519 ¢ %) 5’ -ATGGACGACGATGAT-
GACGATATG-3";0C L5938 5'-CAAGCAG-
GAGGGCAATAAGGTAGTG-3',0C FiiEg| ¥ %1 N
5'-CGGTCTTCAAGCCATACTGGTCTG-3' . [ i Ak £&
A :SYBR Premix Ex Taq Il (Tli RNaseH Plus) (2 x )
10.0 pL, E3#514 (10 pmol + L™')0. 8 pL, Fi#5|
(10 wmol + L™')0.8 wL,ROX Reference Dye [I
(50 x)0.4 pL, KEK 6.0 wlo SRR 5 1
BBt ,95 °C 30 ;56 2 BBy 95 C 55,60 C 31 s, &
540 MG E 3 BB, 95 C 15 5,60 C 60 s,
95 °C 15 s, DA B-actin NN Z, R 274 it &
RUNX2 ,OPN,OC mRNA X FRikE, LHwELE 3
IR
1.5 Western blot % #& il MC3T3-E1 #f g
RUNX2.OPN #1 OC AKX

HORT REZH S AU 21 I ek 25 R = 2 4 A, A
80 wL RIPA 2R, & T VK I 24f% 30 min;4 CF
10 000 x g #§.0> 10 min, W54 41 i S ik I 375 95 ol
FH == AT R AR e B I ) I b 3 R vk
JE 5 PRIREA [R] R i 9 2 1R B — B, % e A
5 x A EAEZ MW, 100 CHNAA 15 min, B HT R =
IiJ5 10 000 x g B§.0> 5 min, X F 5 W {1 1] PAGE
BRI PR ] £ 170 & (12. 5% ) BE ] e e #EA T HL UK
ARy AL 20 ng L, KRN 80 mV
30 min, SR )5 R HL TR 120 mV 4k4E#L 3K 90 min,
HL VK25 R G KR A RS 22 0. 45 pum B 36 £
Fs SR R BEAR W5 8y =R #% K BT 2 h 5,
GAPDH /MR —#HT . RUNX2 Hilii—41 ,OPN fgiJii—
P OC HRIF—HLCRBEL S 12 1.000) , FE R F S
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B VRN 3 U, TS IS IR e Jag A I8 -4t Bl — ht
FHRTI R 12 1000) , 50 £ K F
50 min, i 3 58 16 2 KOG R & 31T B,
Amersham Imager 600 fk2% & Y6 R4 7 54547 IR
F 5 Tmage] B34 H 928 B3 200 K EE A,
B HMEOMEXNFRIE S, DL GAPDH N2, IHW
HHKEMESNSEEKEME I ERR HEEAH
XfFIRE, SCHEA 3 I BUYME,
1.6 SitFhbiE

W1 GraphPad Prism 7. 0 B P47 55 1125
Mo THETERILAIE = bR (2 £5) Ron, Z4H1H]
PR T 2290 M, Z2 T HLBCR ] Turkey's ¢ 455,
P <0.05 JZESAGIE X

2 #£§
2.1 FERE H,0, %5 MC3T3-El B E %
2R

0.450 500,550 ,600 650 pmol + L~"H,0, T-7f
ZH 20 M3 % 435 k7 (100. 00 6. 49) % . (95. 10 =
5.69)% .(88.50 +4.46)% . (76.00 +2.02)% .
(51.20 +6.87)% . (39.50 +4.46)% ., 0,450,
500 pmol + L™"H,0, T 141 40 i3 5 R oA 22 7 G
Gt X (P >0.05) ;550,600,650 pmol - L.™' H,0,
T FHZEL 240 0 154 5 % 5 24K T 0,450,500 pumol - L7
H,0, T-Hi4l, HFE H,0, ¥ 5234 hn 20 i 1 58 4% 2%
FEAK(P <0.05) o NPRIIEG 250504 A2 0% 1 40 i,
et 550 pmol « L™" K H,0, T,

2.2 MRAGREA KEBEAFNSRAMMILEER
2%

X HR A AR 2H AV I 2 0 = U0 2H 4 b 2 4
BH(100.0 £1.73)% (77.7 £2.28)% (54.3 +
1.99)% ,(96.2 £4.56) % ., 7 20 K I 26 40 ity
S T T A o W R = X W A Sl O
R EMTEAA, 2R A5 # L (P<0.05);
X HEZH 5 v T ZE A B i R LR 25 R TG T T X
(P>0.05),

2.3 MRA KA RKEBEANSEAMBEFR
RUNX2,OPN #1 OC mRNA 183} % & 2 L

ARSI 2 s it 2H 240 g RUNX2 mRNA X
Ik R TR BECZH A U 2 G 2 4 A
RUNX2 mRNA X} A5 B E I TX R4, 25 A
Gt L (P <0.05) 5 A58 41 v U 24 40 i b
RUNX2 mRNA %f 3Rk & L 2 R G B X
(P>0.05), FIRIZ] IR 41 A i 4L 4 i o OPN
mRNA 5 5 35 8 0 BEZEL AP UL 20 0 s

2120 OPN mRNA AHXT ik it 3 5 TR,
R 4140 e OPN mRNA HXf Rk & 85 & T
T, ZRAGEE (P <0.05) , BRI K
HAE IR AN OC mRNA FIX KRB R B EH T
X HRZH G 25 70 i I 2H 40 Bt OC mRNA AH X 3R
FREFERTEMA, ZRA51FvEX(P<
0.05) ;iR 41 5 iR ZH 40 OC mRNA A Xf £k
R ZE S ICG T (P >0.05) . 4 RILEK 1,
F1 FHREERA KEBRANSEAMMEF RUNX2,
OPN #1 OC mRNA #3tFKiE B L8
Tab.1 Comparison of relative expression levels of RUNX2,
OPN and OC mRNA in the cells among the control

group ,model group,low-temperature group

and high-temperature group (xxs)
451 n RUNX2 mRNA  OPN mRNA 0C mRNA
rEg 3 1.00 £0.01 1.00 £0.04 1.00 £0.01
MR 3 1.67 £0.06* 1.18 £0.10° 2.19 +0.13®
flRiRd 3 0.59+0.01"  1.36+0.04"  1.88 +0.04"
miRd 3 1.66+0.04™  1.82+0.02* 1.88+0.03"

T« 5 B AP < 0. 055 S BURAT LA <0. 055 5 IR IR 4L
AP <0.05,
2.4 MRA KA REBEANSEAMR
RUNX2 OPN #1 OC EHEXRILELLEK

B2 R 4 A0 = Y 2 40 FP RUNX2 |, OPN

1 OC A X B R BT XA, 25 F 5
TR (P <0.05) {4140 e RUNX2 ,OPN
AR IR R AT RO A R A, OC EE
X F R B LT e, ZR AR X
(P<0.05) ; {R iR 415 M A2 240 ffg v OC & A XS
Kibm IR ZER G2 X (P >0.05), =ikl
Al RUNX2 (OPN F1 OC 75 AR X 3635 & i 25 1
TN, 2 RAHITFE L (P<0.05), Z53 W
K12,

1
RUNX2 .

OPN

2 3 4

0C

GAPDH

Lo X PR ;2 . TR Z 53 IR ;4 Bl 4
E1 ERAERA (KEAMSRAHMEF
RUNX2,OPN #1 OC EH &KX
Fig.1 Expressions of RUNX2,0PN,and OC protein in cells
in the control group,model group,low-temperature group,

and high-temperature group
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R2 A A KBANTEAMS
RUNX2,OPN #1 OC EHHEX RIESLLE

Tab.2 Comparison of relative expression levels of RUNX2,

OPN,and OC protein in cells among the control

group ,model group,low-temperature group,

and high-temperature group (x%s)
25 n  RUNX2 %[ OPN %[ 0C %
Mg 3 1.00 £0.05 1.00 +0.06 1.00 +0.05
BRA 3 0.69+0.03°  0.46 £0.03° 0.66 +0.04%
fRIE4 3 0.5920.02®  0.32+0.02®  0.65+0.03°
FiRE 3 0.87 £0.04™  0.62+0.03*™  0.81 +0.04""

Ui 50 B AP < 0. 055 AL LEAE'P < 0. 055 S K 41
HLEP <0.05,

3 g

B RS TR T R RIS i e
B/ BT, o 3 S B R R O TR
WER AR R EEREZ —, H,0, % H T
L P 3 R 10 20 it S Ak 3 1 A R A 35 B R A
BRI ACHI ST, S R, BT 4 A i 4 A R
IR F X REZ] , RUNX2 (OPN F1 OC mRNA Ff X} ik &
552 B Tt A4, RUNX2 OPN il OC %5 [ A 325k
R IGO0 R AL U, H,0, AT MC3T3-El
21 it 4 154 4 Al RUNX2 \OPN Al OC {26 1 B8, M
TR e, 80 FsiAS . 5 SCikdiiE H,0,
A1) ) 5 T A M 2 R o A 9 L
20 B A RO — B

YL R A W RS AT 3B G B N R 2 — T
AT SR AL AR AR A R PR 2R A 5 40 R ST AR P L
2 AN, TR R L S A AU A R DA R 4 S )
BLAR = A T AR 2 B 3R T 22500 . A
WF9EARIE ,36 CEE 15 C AR IR FE A% i0E A J5 40 iy
FNZR BRI B T AR, A 0 P A 1 T, DA
TR A i RN 2 HL 1 7 iy 3 G (R I AE 4 CiE R
12 h FFEA SE K A ROR ™ . IES R IR
JEXTHUAR R SZ I, G BT 50 Af b b A T A 2, e
AR BY T & AR AT 1 B9 B 36 97 B 15 A0
Fo VARTEER FTRIER e 8 1120 R i 2L sh P A
Z BRI B RS P AR AR E M B . IR
vi R 1 A RNA 2545688 77, TR mRNA | {2
HEE AR . BUATE A B S TEE I, T
DAL 35 2 1 e 2 DA T {68 40 7 I 46 1 T A5
AWFFEHGE , R 70 2239 ~42.5 CHl#)G
15 B IR T REA R B B AN M kg A L AWESE 4 R B
7, I 200 B A o i I TR AU, ] S %
HECZH 40t 39 8 R EL A 25 S5 JE B 3T 2R R S Ul B,
32 CALEACFE AT {23 H,0, %} MC3T3-E1 41 ffi 1454
7R 5 1 40 C iR AL BE X H,0, 3B
MC3T3-E1 Zi i 58 56 N 1 B A B AP S e

RUNX2 J& #% 55 [ runx ZE05E B 5, AT 0 98 1
B A0 ) BE PR 2R3, % B 4 I A A RN BB R S R
AEFCH Y, OPN 2 i 41 M 7 Ak B I bR o
OC 78 W 17 & 85 X 15 b 2 31 35 224 . RUNX2,
OPN OC H ¥ 2058 B oAb i A i B 2 bR ik
Y, ARUFIEEER B, 50 AH E, BERIZH AR
AN IR AH AN - RUNX2 \OPN Fi1 OC £ [ i AH X}
Fik g B F WD SR A B, KT 41 RUNX2
OPN 5 [ B AH XS ek f 1 1 3 R, OC & I i AH
X IR T AR AL = IR 4 40 g RUNX2 , OPN I
OC i [ A Ik i W 3 v TRERUZ . X U], %
TEANFR X H,0, 5% MC3T3-E1 41 i 4 5% & 41k
P 5 A 3 s AR s A B R A AL 22 AR H,0,
T ) 3 A I A G AL A R T e  AP J
T RUNX2, OPN # M By 3R ik, & e i 1
RUNX2 ,OPN f1 OC FEH MRk, KR4+ OC &
3Rk 5 12846 AN [7] 7 RUNX2 il OPN, A GEJ2 HH
T RE DR AN ] S 38y B AN () s 1, i 2 i —
A ) S BIE

AHFFELE F s, mRNA 13258 28 L F i
JHATE 4 —2, H,0, Tl RUNX2 OPN I OC
AN F ik & {H RUNX2 . OPN 1 OC mRNA #j
XAk B IR Z B H,0, A, HARX) Rk R i
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