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L B 2% 58 F BB Trpm 77E LIPUS R i3 5 B8
(8] 78 B 4ARR Ak & 7 AL R IR AL HI BB 5T

ok EEE R BN FEVW RE¥x #HET
(FEREERNKZEM B ) LE R, LR B BRI S EUA 30 s =
JLE R B B E R E bR A RSk, ) LR E PR A =, R T T AN IR T TREROARE 7,
BRI AEY) TREFEARARA ], B 400014)

WE  Z X EZHRAKER IR T A B (low-intensity pulsed ultrasound, LIPUS)/ 3 5 %4 I8] &
Ji F %@ Jiz(dental pulp mesenchymal stem cells, DPSCs) & F 4%, vA B B# B 2 4K ¥, {2 M 7(transient
receptor potential melastatin 7, Trpm7) /2 2 X Fe91EF . 3FF - ADPSCs, /A 208 A0 H & &
ST REEE, AR R, BERLBNLILOLE EAMILRIKE . BRGNS . ALPE K.
ALP# & Fo 3 & 21 3 E IR LIPUSI R 401k 69 68 1. % BF 2 S PCRAS M LIPUSKL 3 480 5 &f B2
BRE S ACAR X AR E OPN. OCN. RUNX2%E 9 % VA B R F) B 18] & F 40 Trpm7 mRNA £ L K
04 T AL, ALPE BN LIPUS A N ) 3K & Trpm 747 4| 7] 2- R 4k 2 Bs = 3R 25 4% 8 (2-aminoethoxy-
diphenyl borate, 2-APB)*} s B 4L 6t /) 69 %ok, SEEa 4 A AR 4L, LIPUSZE. LIPUS+=F AT
A(DMSO)ZL A= LIPUS+2-APB4E, ALPA= 3§ % 41 % & WL &40 B 4L B 77, Western blotAa ] &
#BOPN. OCNARUNX2#9%& & & ik, 4R 25, M3 FRDPSCs, LIPUSA #2 /5 ALPA= 3 & 4L [a
Mg &R % ALPE ML 5% (P<0.01); OPN.OCN.RUNX2#)mRNA & & /K- £ 3% o (P<0.05),
LIPUSAL 22 % 2 K v % 5 R Trpm 769 mRNA & 3£ KT 4 8 2 7+ £ (P<0.05). 2-APBAE A )z 8 & T A
ALPE M(P<0.01). LIPUSZL. LIPUS+DMSOZL 5 3t F8 2048 b, ALPA=# % 1 fa 1 4 &,vA % OPN.
OCN5RUNX2#) & & & A ¥) B 538 v, mLIPUSH2-APBZE 42 FLIPUS+DMSOZR, ALPA= 3 & 41
F &L BROPN, OCNERUNX249E & R L0 B, ZAF 5 4 RI2F, LIPUSAHL 4512 £ DPSCs#)
P AL, B Trpm7 2K —idA2 p KB 5 T2 A .

KRR (KSR N CFBEIR 78 40 M Trpm7; BeR 74k
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Abstract

in promoting osteogenic differentiation of dental pulp mesenchymal stem cells (DPSCs) and the role of transient

The purpose of this study was to investigate the role of low-intensity pulsed ultrasound (LIPUS)

receptor potential M7 (Transient receptor potential melastatin 7, Trpm7) involved. The human DPSCs were cultured.
The surface molecular markers were detected by flow cytometry. The alcian blue, alizarin red and oil red O staining
were used to detect the chondrogenic, osteogenic and adipogenic differentiation ability. ALP activity, ALP staining
and alizarin red staining were observed the ability of LIPUS to promote osteogenic differentiation. The Real-time
quantitative PCR was used to detect the difference of OPN, OCN and RUNX2 expression in the LIPUS-treated
group and the control group, and the mRNA expression levels of 7rpm7 in the two groups were detected at different
time points. ALP activity was used to examine the effect of LIPUS and different concentrations of Trpm?7 inhibitor
2-Aminoethoxydiphenyl borate (2-APB) on osteogenic differentiation. The osteogenic differentiation ability was observed
by ALP staining and alizarin red staining in control group, LIPUS group, LIPUS+DMSO group and LIPUS+2-APB
group. The expressions of OPN, OCN and RUNX2 were detected by Western blot. The results showed the cultured
cells were identified as DPSCs. In the LIPUS treatment group, ALP staining and alizarin red staining increased
significantly, and the ALP activity enhanced (P<0.01). The mRNA expression of OPN, OCN and RUNX2 were sig-
nificantly increased (P<0.05). The mRNA expression of Trpm7 was significantly increased on the 5th day (P<0.05).
2-APB significantly inhibited ALP activity (£<0.01). Compared with the control group, ALP staining, alizarin
red staining and the protein expression of OPN, OCN, RUNX2 were significantly increased in LIPUS group and
LIPUS+DMSO group. Compared to LIPUS+DMSO group, ALP and alizarin red staining, the protein expression of
OPN, OCN, RUNX2 were significantly reduced in LIPUS+2-APB group. We concluded that LIPUS can promote
osteogenic differentiation of DPSCs, and the mechanically sensitive ion channel Trpm7 plays an important role in
this process.
Keywords low-intensity focused ultrasound; human dental pulp mesenchymal stem cells; Trpm7; osteo-

genic differentiation

ENETREBENHFREZ —, B EREE
MAR G RAERE S, Bl EREIT iEe B
HREY, BRA T EF KM s, HkED
BT G IT 7715 o AR5 FE Bk 75 (low-intensity
pulsed ultrasound, LIPUS) HH T H A5 A (R4 E 22 F0 AR
YL, ANCAT DAGA R B A i T, 1 BLAT BAA
R VR IT B IR A N ANER, DL 24, fAifE
Jo AR 55 B R T R

5 % 18] 78 51 T4 i (dental pulp mesenchymal
stem cells, DPSCs){EA—FA T GE T4, AR
G TE R DA 2 ) g e, HOoRIEFEE, e
F, BIEN, Al 2T O, 165
BB M EH . DPSCsHEA— B AP +4i
i, v RE 2 N A AR RE— 2B i T I,
WL 77 58 08 4 57 14 H 75 S:MSCIa) B 7461, T AL
WRAE H IE R LIPUS S S AR ) J5UR R8BI TR A,
LIPUSHE {12 2 1 i 18] 76 57 T 40 i 1) | 234k, (5 A
PR B AN 287, T LIPUS /2 75 B A8 /2 #EDPSCs

) Js B 7 1) oAk, H ORI v G B AR R R . 3 0 R I
i} 5% 44 H1 .M 7 (transient receptor potential melastatin
7, Trpm7)&—Fi i 45 @, BANMBUEME, 25
WA 2 S AR B RS, I H Trpm 7 6k [ 23 5 2L
HIE R BERGE, SOAR SR g R R T LIPUS /2 75 g 2
BEDPSCs I i H 704 LA R AEIX — i A2 H Trpm 7% 4%
(FIRTREAE I, DUE— 20 B AR LIPUS HIBEMS Cs i H 7)
T AERLH] o

1 HRS75%
1.1 EFEHFIFLEE

I 9 B ik el A8 A5 (LIPUS)AX 1 55 K il v b
P 5 TARB FE Ol N i 1) 76 53 T 48 M s T
AL EARAF 5 Fo-MEME: 7% 3 (Hyclone). fifi
4= 1M 7E (Gibeo)s B-H VB FE Y. HbZEK AL PUIR
Ifil f% (Solarbio) 3-% ] FE-1-F & % 1 14 (IBMX) .
M5 Wk 25 5. RIS . ALPYE (4 77 & (BD). 1%
P & 40 YL (pH4.2, Solarbio). VAL OH R (AL 5 F
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WA B ARA IR AT ALPAL 22 ROGH R 7 &
(BD). =4l fE & RN AP £ U 77 & (Bio Teke) -
RealMaster Mix(TIANGE). 2-APB(Sigma aldrich)
MTOPN, RUNX2. OCN. B-GAPDH#if% (Sigma al-
drich)%%,
1.2 75
1.2.1 BeslGddak, REAAMEERE &
10% i 2 L3 (1) a-MEM3S 77 He /R SR8 i 55 75 55, Bl
B REFEHE: 10%M6 4 L7 [ o-MEME 72 2£-+10 mmol/L
B-H Vit A 2 #4-++0.1 pmol/Lth ZE K FA+50 pg/mLAT IR
MERC; Mg Hs 773 10% 064 M1 i o-MEMES 77 3
+1 pmol/LHBZEKFA+10 pg/mLJFE [ 25+200 pmol/LH5|
3£ %+0.5 mmol/L IBMX.
122 &itopwrizsis s BATHERET
41 e LASO% I %5 5 2 Bl T24 5L b A, AH LAk BE 40
D MR R E AL mLES R R G, BALE E
N1 mLBCE 55 75 R (DA iR 55 R R 4 2L 55 9%,
Ba3 R, AW 7L, DPSCsf 55 7% 3 B8 3k 17,
S 4y N PO 4L %R ZH. LIPUS4L. LIPUS+DMSO
AN LIPUSHTrpm 7314177 2-APB 41, LIPUS41: &
52 min/?%; LIPUS+DMSO 4. : #8452 min/ ¥ +0.02%
DMSO; LIPUS+2-APBZH: 52 min/IX+75 pmol/L¥
2-APB. AWFFH, LIPUSHE KB IS DPSCs 21K,
DMSO 5 2-APBFE &R i I EJ
1.2.3 #RMABEERBE(ALP) FHAm  FIPBSHE3IR,
24FLHRERFL100 pL ALPRLF & iR 2#DPSCs 5 min;
M J& # 1.5 mL EP%, 13 000 r/min % /(>3 min; 7
HEPE AR, B _E V& WS uL. 1xLVPO Buffer 15 pL.
ALPJEWY)S pL, 3£25 pLA& &, Z iR 7 530 min; BEHR
A &AL BEAE, Rl 4 L ALPYE 1 o
124 B EPCR  ddH,0 4.5 pL.2.5xRealMaster
Mix 7.5 pL+ ¢DNA 2 pL /& 5141 pL(15 pLi& &), H
Bio-Rad CFX Manager{X #% #EAT 4631 .
1.2.5 BB EEALP)R €& LIPUSAL B 41 i
TR, G075 G A8 FLQ24FL AR ), W7 EC 12 mLE)
ALPH A (51250 pL). AS-MIX 80 uL(EfRFR )
1/25). ddH,O 2 mL. 8 AFAST-BLUEZ ¥ i % %
B RIAT . DPSCsFHPBSYEER2IR G, 4% % 5 1 i [l &
1 min, PBSFHE1IR, I Bl TARWE, 1£37 °CHiF4d
HEE 0.5 h, 55 T R I YL R 7 e B, /b
HPBS, Wi T,
12.6 W4rO$ &  LIPUSAFE4IA21 K )5, PBSIH

VEAMEI2IK, 4% 2 5 R [ 7€ 1 min, PBSF5E1IX, I
TMLLOGR, 7E37 °CHFAFE K E 30 min, W H G a7y,
/> &EPBS, WAET .

127 &HE&Fe  LIPUSKHZIM21 K)5, PBS
BV 2K, 4%2% 58 W [ € 1 min, PBSFELIR,
TN1% 6 25 2144, 7£37 °CHFFE R E S min, 8 F W
SPN L EGEETT, RIATIR s e, in/b & PBS, &
BET A

128 FAFELE 4K IR14K )5, PBSEE
3R, 4%% % W% [H 5% 15 min, 0.1% HCLA W o ¥k
5 min, ffipH{E FF&21.0, Bl ) 5 42 230 min, F
0.1% HCIAW e R ARRE R G 0. B RZKMBE
5 min, BT f5 T8 B AR 2 A T gL .

1.2.9 Western blot PBSYL A2 )5, BN
N _FREZE P F VK SDS-PAGE 1:4F1 74200 pL,
RO T A0, WK & B 1S min, 85 H B2
PEo RRZHE20 pLE A BAE, BIKERIEED ST &
R A I I ) R [ DA R 2 R e T, P B AR A IR
[ K/ N U R RE R /NIPVDFIE, KX 55, T4
i, HE I 52 B IS TBSTYE3 minx59K; 5%/ g Wik &
IRBEAIL B, IO —F0(1:1 000F7 ), 4 °CliL & 12~14 h,
TBSTH:3 minx5¥K, FEIIANFHN 40, HHEFFE 1 h
JATBSTYE3 minxSiK, B AR S .

1.2.10 %itFa DL b5 TS50 4 R 47 3 IR
TS, K FHSPSS 17.08 44 #E4T Ge i+ o0 #r, it
B ORMEE Dhxss o, 21 1R) LR FH BN 35 25 43
Mr, P<0.05 82 5 HA B E M.

2 #R
21 AFEERIARTHEEFIEE

2 i W BE A K, MR RAR TR BN Z 1Y, Mk
W, IR WS4 fliCD73. CD105A1CDY0
FEIENBANE, 4643 5°999.95% 96.12%- 98.90%;
CD34. CD45HLA-DRZEH5 b5 N M. BKCE 5
SO 14K, Bl FH 0 e ton] WL B 14 e
FF2UR, RG] W R A A5 E5T; RS
F2URIM A OBt n] WHR R B ).
2.2 LIPUS{E#DPSCsE B HED L

LIPUSA #E7K & i3F 47 ALPYE P 44 W, LIPUSZH
5] HE 4 AH B, ALPYE 14 B S _E FH(P<0.01). LIPUS
REBRTR K21 K5, 3 il iEAT ALP I vt 3 4L et
2 ALPHLtf 7R, LIPUSZ P 5 45 (5 e 0 1 13 18
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(=3 (=3
Mg S
(=3 [=3
=7 =
=t 2]
E- 1.42% E-
8gf M2 8%
(=3 (=3
< <t
T T T T (=] T T T
10077700 700 10 0r 100 10t 10r 10 10*
CD34 PE CD45 PE
(=3 (=3
(=3 (=3
N [\
[=3 (=3
= b=
»n 2] »n 2D 96.12%
Z L& |—|
B 98.90% 5= M2
S . M2 S&
N ’A_./Jf\\. =
< <t
100 100 10* 10° 10*  10° 10' 102 10*  1of
CD90 PE CD105 PE
(=3 (=3
(=3
N N
(=3 (=3
A =7
2& 99.95% 28
82 M2 Ein L11%
SES I St M2
(=2 (=
< <
[en} (=] T T T
100 10' 102 10° 10* 10° 10l 10* 10*  10°

CD73 PE HLA-DR PE
A RN MDPSCs B 11 43 T b5 & %34 (CD34. CD45. CD90. CD105. CD73F1HLA-DR); B. D+ F43 5 JyBil F5 i Jett . R 4nge(a,
T OYL X HRZH I Js C: BRI E Ye th; B PG R AL G MO Gt
A: flow cytometric detection of surface molecular marker expression (CD34, CD45, CD90, CD105, CD73 and HLA-DR) of DPSCs; B, D and F were

control group images of aliline blue staining, alizarin red staining, and oil red O staining, respectively; C: aliline blue staining; E: alizarin red staining; G:

oil red O staining.
Bl DPSCsREFRSHRITIAF T ILRETIALM

Fig.1 Detection of surface antigen expression and differentiation of DPSCs

(A) Control LIPUS (B)  Control LIPUS

A: LIPUSAL 7T R A2 IR JGALPFIBE AL Ge i, B: ALPFIFE RZL YA RAA M SR . C: LIPUSAL 7K 5 ALPEEEL; **+P<0.01, S5 R AL Lh A

A: ALP and Alizarin Red staining after 7 and 21 days of LIPUS treatment. B: general observation of ALP and Alizarin Red staining. C: ALP activity

after 7 days of LIPUS treatment; **P<0.01 compared with control group.
[E2 LIPUSKIDPSCsi & 2 L AIS N
Fig.2 Effect of LIPUS on osteogenic differentiation of DPSCs
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ALP staining

Alizarin red staining
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%, WRALREE/R, 5XEAM, LIPUSA 4 ¢
PEET R E . DL _E3ROR, LIPUSTE F- 3 A i 3
B FEDPSCIal BB 7 ) 734k o
2.3 LIPUS{Ei#DPSCsik & 7t HH X EE R FRIE
LIPUSAL #7°K &, S5 2 EPCRAE M B 43
{b#H 55 F£ IOPN. OCNFIRUNX2M ik, 45 B 5
7N, SXHEA AL, LIPUS 41 OPN. OCN mRNA %
ik K P B 1 iN(P<0.05), RUNX2F i & 2 1R &
(P<0.01), iESELIPUSHE % (i 3 DPSCHL & 43 fH AH 2K
FEA )2k (E13).
2.4 LIPUS{EDPSCsiE 73 Lid FE A BURE
FIRIETrpm73RIEIG N
SR 5 EEPCRAS I 7%, 0K (R AT 0t HE 21
HLIPUSHH Trpm 73215 3 o 8. 7% 7 o RLIPUSALER
2R KSR A, LIPUSZ 5 X B AR L, LA BBURE S 7
B Trpm 73 3% B 2 38 0(P<0.05), $2&/R fELIPUSTE

BERE I — R Trpm 7 IE TR (K4).
2.5 Trpm7i@iEINHIF2-APBINHILIPUSIE B &
EF

LIPUS4L FE7°K J&, ALPWE T /& Wl & /8 5
LIPUS+DMSO#4LAH L, 75 umol/Lk & ALPYE 1% & 2%
FAAIK(P<0.001), 17400 pmol/Lik & & &%y B & (1
5A). 5 JEF]200 pmol/L 400 umol/LiK J& % DPSC
R 24 PR 25 12 4 FH (P<<0.05, P<0.001)(EI5B), RREVE S
2-APBHIHILIPUSHR BB (A 20 B2, Wi 2k s ianide
H075 pmol/LAE A S5k
2.6 Trpm7iEiEHFF2-APBHNHILIPUS/E £ HA
K EAR B 7L

LIPUSHE 227K K21°K J&, LIPUSA.. LIPUS+
DMSO4. 5 % W8 4 A HL, ALPS 5 2% 40 4 t6 m] WL EH
PEWE S B L 0 5 20 (A 45 I B3 £ (K16) . Trpm7
I E A R2-APBIE H 5, et W] g/ (Kl6). LA

RUNX2 OPN OCN
508 e 5207 52,07
z Z . z
£0.64 £ 1.51 15
» i »
[ [} [
E 0.44 E 1.0 2 1.0 !
= = =
® 2 2
;‘é 0.2 <Z,: 0.5 :<Z: 0.5
~ ~ ~
g 0 g 0 . g 0 T
3 S 3 3 N S
~ O ~ O ~ O
¥ F & N ol N

QRT-PCRAGHILIPUSALFE7 K J5 AMELRUNX2. OPNAIOCN mRNAIF %, *P<0.05, **P<0.01, 15X} 4L AR L .
gRT-PCR detected the expression of RUNX2, OPN and OCN mRNA in cells 7 days after LIPUS treatment, *P<0.05, **P<0.01 compared with control group.
E3 XAEZEPCRIGMLIPUSAIETS B & 57 L EE RUNX2. OPNFIOCNZRIEHIFAN
Fig.3 Effect of LIPUS treatment on the expression of osteogenesis gene RUNX2, OPN and OCN by Real-time quantitative PCR

2.0

Il Control
[
N I LipUS
: 1.5
=}
=]
2
g
& 1.0
o
o
2
5
e
< 0.5+
&
g
0 -
0d

2d 5d

qRT-PCREGMILIPUSALFEO, 2. 5K JG4IMITrpm7 mRNAFIZRIE, *P<0.01, 5T REZHAH HLEK .
The expression of 7rpm7 mRNA was detected by qRT-PCR after 0, 2 and 5 days of LIPUS treatment, *P<0.01 compared with the control group.
[El4 LIPUSZIE T A [EIRTE 2 Trpm 718 IE A mRNARIL
Fig.4 mRNA expression of 7rpm?7 channel at different time points under LIPUS irradiation
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50 000

40 0004

A7)
(=}
(=3
(=3
(=}

20 0007

Relative ALP activity

10 000

0
LIPUS + + + + + + +

DMSO - + - - - - -
2-APB(umolL) 0 0 50 75 100 200

B) 05,

0.44 =

0.34

a 0.24

0.14

0

LIPUS + + + + + + +
DMSO - + - - - - -

400 2-APB (umol/L) 0 0 50 75 100 200 400

A: ALPTEPERTILIPUS 2 2-APBAL 38 Ji5 X6 2 i % M R 5210 B W' PG ) Ak 2E2 K] 25 A D/ o) 400 R 2 11 S R B2, #P<0.05, **P<0.01, ***P<(0.001,

i P<().000 1, HLIPUS+DMSOZHAH HLAR .

A: ALP activity assays the effects of LIPUS and 2-APB treatment on cell viability. B: effect of absorbance assay on cell protein amount after the same
treatment, *P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1 compared with LIPUS+DMSO group.

E5 AERE Trpm7i@EHHI72-APBX LIPUSIZ Ak B ALPSE I X DPSCs % B £ AT
Fig.5 Effects of 2-APB, a 7-channel inhibitor of different concentrations of Trpm, on LIPUS-induced
bone ALP activity and hDPSCs protein content

Control LIPUS

ALP staining

Alizarin red staining

LIPUS+DMSO LIPUS+2-APB

El6 Trpm7i@&E3NEHF12-APBXTLIPUS{E R HA K B HA AL B 2 L 89520
Fig.6 Effect of Trpm7 channel inhibitor 2-APB on LIPUS promoting early and late osteogenic differentiation

IR, ] Trpm 73838 7T DA FEARLIPUSE -1 2 i
WIRCE LR
2.7 Trpm7i&i&iNHIFI2-APBINHILIPUSIE B &
SUHEXERNERRIE

Western blotfs; M LIPUSAL ¥ K 2-APBAL # 14
K X el 43 e < R HOPN. OCN. RUNX2#
B, g5 R OR, 5 th iR, LIPUS4.
LIPUS+DMSO41OPN., OCN. RUNX2# [ # ik &
B 380, M LIPUS+2-APB4H 5 LIPUS+DMSOZH #H
bl 2 3k B L PR AR, i B 4 ) Trpm 738 38 W] LAk
/SLIPUSHR R 70 A A E FH (7).

3 g

HIEAENERE 525, ORI R, Hl
UL BB AT RN SO o B DR 7 R W A
N S5 fa G R R s e B T 8, BT 10% 4
i T ] i & 2 R AESEIR A BUE A EN. R
Wb, FRANT e B TR B A 2 A R T VSR I AT
WA BIRIT B A,

LIPUSTE N — M AE W37 ik, BA LR
Wi, fE T R HL PR S NGB RE L X
T EEE P AE AR S BG —2MiEIT SURY,
I PR 983 BH, LIPUSRE AR 2F & 718 & I ik &
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*) 09% ’?g (B) 157 Il Control
W @ @ @ pery T LIPUS
& > p p% Z . * 7w LIPUS+DMSO
=] HkEkk —— kokok sk Ekk
OPN e WD SRR v g2 101 e o 22 LIPUS+2-APB
- Hkokk kokk
kelo) — —
OCN ewn D DB = g2
2 vo 5
RUNXZ‘ | — | — g :
| o] o
& -

GAPDH o s SSmm—— sm—

OCN

OPN RUNX2

A: Western blotf JIILIPUS 2 2-APBAL N p& 73 A SR i b 2 1 RIE KPR A 5 100; B: AHBLAKFE AR 20 #7, **P<0.01, *#*P<0.001, ****P<0.000 1.
A: Western blot analysis of protein expression changes associated with osteogenic differentiation under LIPUS and 2-APB treatment; B: corresponding

gray value analysis of, **P<0.01, ***P<0.001, ****P<(.000 1.

[El7 Western bloti&;ULIPUS & 2-APBXI B B 43 LA X fe AR E A FRIERI RN
Fig.7 Effect of LIPUS and 2-APB on protein expression of osteogenic differentiation markers detected by Western blot

i &, SRMLIPUS K 44 1E H B AL 1) 50 AT 2,
LIPUSHEWSAE FH T-MSCs, s2mi it fe. 5. ik
%o AHEFTRIN, LIPUSHE W (i 1F W] 78 J53 T 41 A 1n)
BCE 7 1) A, (B AR LI A 2

DPSCsse — M A £ 0] 7340 % g 10 T 40 i, fig
Wb e PRI SN R 20,
HL A R AR B S B e o A N E AR A
TANH, i 2 TR 7R 5N 47 3, 5)
& N AMEPEDPSCsiE: it T 4 Az, AL 1B AE
AR R 50 A ) i (0 R A = 2 B AR
S, LIPUSHERS {23t DPSCsHE5EM, Hifid —sb e
Tl R EE Y. {HLIPUS/E 75 fE $2 mDPSCs ]
BCE RS R oAk, BRTUDRAIRIE . AR5 %
XA AR EAT BE IR AN S 58, BB HOA A K IE P DPSCs.
SR G 4y N X BRZH ANLIUPSZH, 45 8 & 8, LIUPS4H
ALPPHPEIE S B gu i, o 30 4041 (04 45 715 00 HE4H
B4 2 . ALPIEPE B 25 B 0, qRT-PCRAG M 557K,
LIPUS4LOPN, OCN. RUNX2 mRNAZ ik 7K i
Him. LA EUiEH, LIPUSREW (2 #EDPSCs - 11 K 1
R 73 A I HLRE B e A OGRSk, IR RH T
LIPUSHEBS(EEDPSCs I H 434k -

FEL PN A P 77 5 A A 55 R0 4 B AL 77 77 2 AL
PS5 5 P MSCsTE A& 45 M FI Th RE A 36 B B 15
M s, B A B, R — [ BY V1R 77 e 4% I BIMSCs
() RS o3 A, OB S 74 #EMSCs ) B 77 18] 43
160, T Lk Rk B R LIPUS B¢ JR & A1 e 2 B 1) R%
I, BRIk, LIPUS AT G BA S 3 LA 0 7% 07 E T
MSCs, fe3ERCE 0. — LU BUR S T iliE & A
FEMSCsH Ik, X SRR M B 183 1 RIS Re 8

H WIMSCssbf ) B AN AL 27 3R 855 A8 AL 7= A 3, %) T
o1 i iy iz 1) e HoA B U, B SR W, 4
{14 — L AT B B 38 T BB 6% A RLLIPUS, AT 7= A2 A
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