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MR R OBEEE (Fn30) @ Runx2i3B ML LD MIBIR T CTh ¥ . 818 9HZE I IE O A
BRTTh D, FEERERE IR OBENBENHRE SN TEY, TORETT /L Th HRunx2”
YU RAE, AA=TINVA NV RIREDORIGIME T L, B BB E DR T34 T2 Al EE
PERBEZ HND, £ 2T, ABFFETIE, Runx2” ~ 7 A g1 kB B L M s A N % 7= 35
B OFFMMS A in vitroCHET LTz, TOREE., Runx2” ~ 7 R ZE AR~ 7 2 L g L,
i B AT IRE DB B A A oD S B B BB D AR IE 35R 6D DAL, & BT FEMAR b OB IE & K
THrROLNT, LER->T, Runx2” vV ZAOEEBE Lz L X OMBANCIST 5. Ml
DIEIE & B I AR BE DR T 23 in vitro T HMIT/e o 72,

e AL OBEEE (3£30) : Runx2 is an essential transcription factor for osteoblastic differentiation and its
mutation cause cleidocranial dysplasia. It has been reported that tooth movement in CCD is delayed. So
we hypothesized that reduction of response to mechanical stress and promotion of osteoblastic
differentiation in Runx2 heterozygous mice (Runx2" mice), animal model of CCD. In present study, we
investigated osteogenesis of bone marrow stromal cells (BMSCs) derived from Runx2*" mice during
mechanical stretching. As a result, we found delayed cell proliferation and delayed and reduction of
osteogenesis in BMSCs derived from Runx2”" mice after mechanical stretching compared with
wild-type mice. We confirmed that cell proliferation and reduction of osteoblastic differentiation
function on tension side of tooth movement in Runx2*"mice in vitro.
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Runx2 58K~ 7 AZB WM E L
R¥ET D Z L DD Runx2 23EH M LD~
AL == T Y (Komori et al. Cell
2000), S EHE RIAHIE DO FIREIE T Th
L ERESNT, LIE,  MEARFFEAY Runx2
R D WVITEEREHL~ 7 2 MR R
2T RRHT 4 7 Runx2 B~ T A (Ueta
et al. JCB 2001)7% & Runx2 i &~
AIBBER SN TEBY . BIERICBT S
Runx2 OEEMSER S TEY . £ OMEE
FEATIZ IR T TIEF AT TW D, Thi
L b b, BB HERIERAIE ORI A
/R Runx2+/-~ 7 A (Runx2” <7 &) 2D
WTCOEREIZDT N TH D, FHIA =
HIIVA L R EART LT B O DIRES
Runx2 OEREA AT L 7= S 1T ETH 5,
AHEFERFSE 13 Runx2” < 7 TG IE i DB
BTV, WOBENIHE S ERIEOMS,
O YET Y 7 ElEMEE OGS &
ST LV TTRRNT U, SR B RIERUE B
OFAEEE, PN O RE & ZOREL iR L
2T THD,

(2) BRI E > 7= f

BB IHE R AE ISR E LT, $HE
DR ETITEHAL, RIS ORI, B
Hi D ARCHHEA T O FERL R 278 & AV &
o, HFENEFEFTRE LT, AKAEOHH
PEIE, FL OB E, ZEIURE . HOTE
FRARBRD BV D, Z DT TEATEKR
FLANE S DR (TR L 7omea BF 25 H

SNTRY | BEBRICEFERRDEIS S,

LR LR ERROMS &0 D, BEITHED
BEINRIEST 52 ERHBNTNDR, D
JRRIZHA BN > TE BT, YikEHE O
IETRPRIEI IR TEHESL S LTV,

INETICHFEELIEXT v b2 HWTHE
IERY B DR BN 2 ATV BARES A 1 D KOS
T DM AIT o CE TR, A=A
NVA R VRISEICEEG LTS tHfERSh
D2 12y TR [FE LT D (Yamashiro et
al. 1), IOITHEHOBEEIZOWTIE~Y
A HNTHHELLTEY, A =B A K
L Z AT K 2 i R D SO DV TR
G To C X (Sakai et al. JDR second
revised), ZiLHDFER LG L T, WO
BEIE AN 2 5 8 R ISR RIERUE DT T L
) T 5 Runx2+/-~ U7 A TIEE DIENE
MEIRDHZENTREND, £ T, HEh
SITHBHERERIEOET VB TH S
Runx2” = 7 A % AW T, EERICHEIERIHE O
B A ATV AR OIE IOV Tighr L, B
ARl 2 &g U CROSDBIET 5 2 &

& R U7z (Tamanura et al. manuscript in
preparation), ZiLHDMILE X HIZHRES
L AR OIS E AR TR 72 B NS A
WA TFE CREAICAEAT L Runx2 D A ) =
VA R AT TOREOMHRRAZ B LT
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Runx2”"~ o7 A ZHE IER M DR B 2 47 0,
Runx2 JBARF OFEBUEAD T T o ARk D A
A=A A B L ASEICOWTERRFRR
5 NN FAEMSF B FIE T 21T 2D
DFANZALEHRAT L2 AET
Do THUTEYD, Runx2 DA N =H/VA L
ZIGERFORERE A MEIT L. TR IETRIRE A A
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(1) M & B 4%

6-9 MiiED Runx2 (+/-) B NMRT HePE~ o7 A
(Runx2" <17 &) & Runx2 (+/+) T4 NMRT /M~
U AW~ ) 2 1 BOERRICHOE L
L 10-30 PE20 = F )L =—F )L T A FREE
HBMELF L TR L. KIRE B KOWEE %
o H U, iRk AR E%, 26 7 — U8 TR
B E 79 v a7 v b Lz, TD%,
1500rpm, 5 4yizm.0> L. 10%4- 06 11 i |
100TU/ml penicillin 3 X O 100 pg/ml
streptomycin % il Z 7= Dulbecco’ s Modified
Fagles Medium C 3.5 cm M5 %7 « v v 2
(24X 10" cells/dish OFIE THlEZ #EFE L |
37 ° C. 5%C0, 33 L OY 100%1 £ T T L7-,
A% 4 A B Ol 2 bRE L. 7 B RHERER
BT 4 v ¥ KA U7 i 2 5 4
Ea L LT Lz,

(2) f AN & B o bk

5 BEFEV A A 1 ZPBS C 2[Rl B4 |
0. 05%trypsin * EDTACERIR2/MALER L | 5367
Ay apBFEEL, 0.05mg/ml 7 4 7 R Y
F TR a—T 4 o 7R L7z ) a v
TT A b~ —TF o X211 X 10°
cells/cm*DEIE CHERE L7=, 37° C, 5%C0,%5
L OL00WEE TH# T, 7 ar7rx b
IZEE LT, AU DO EEE A Vv
UarFyon"—rl2nfiEsEi, AIRESE
it TiX, & o LD IR B e ) &
DT THAKPERICBEI S5 & HIRIED
#18-25% (PRI~ E DALEIC b K 5) R
S, AR Y O AR 73> B = R
125 TH D Z L BAMIIE TR 120257

R U7z, 7pds. FEMRARQRE A R Ifh
JERE & RIS TR L,

THETIS, BRMEMRIE, B R,
NEMGHERL~D M LIED L S TERY . &F
S FE 7 MR M b AT RE e e iiia A A L
TWb, 7FFAZ Y UL, B R T v b2
k& 72BN Sk O B RE RV ER G O 3Lk
BIZATHDLZ ENHEINTEY . AU
ZECIE, BRI 5 ZEic k., BHF
Ml beT e LT Lz, B ki
BT T~ v AR BB E AR I R ) &
AT HHAIIE, VY arF v o —(THl
fazfE L7 a7z y MaELEE,
BEAUR A 10nM 7 F % A Z > 82ug/ml 7 A
VB VBB IO b~ Y Ea Y UERE
TN L 72 10%FBS & 4 DMEM (B 43 (b i i is 1h) 12
ML, IRERIZ I 12% I ) & A L3T° C,
5%C0,33 K UN00%IREE T THssE L7z, ‘B Mbik
ML, 3HICIEAHE LTz,

(3) h—%4 L RNA fihiH & Wiz 5

BPAERES X ORunx2” ™~ 7 & B SR B B
BB #1C, TRIzol reagent®% VT h—%
JURNAZ I U7z, F72, BobipsEsst ¢
D~ 7 A HRE R E ML £ 10 A 212,
Runx233 L TR0SC mRNAJE BL &R D 7= 1
TRIzol reagent®Z FHV>, k— % LRNAZ fhH
L7z, b—H/LRNAL pgZ @ & LT,
SuperSeript III° First-Strand Synthesis
System (Invitrogen) & IV T65° C, 543,
50° C,5047.85° C,54r CHHR GG ZATUY,
complementary DNA (cDNA) &5k L7,

(4) U 7 NH A APCRIZ K 2 iR T3 BL O AT

U 7 /L% A APCRIZ, Thermal Cycler Dice
Real Time System(Takara Bio. Inc., Shiga,

Japan) ZfEHAL. 2ul cDNAZEHRE LT



20pmol/ u 1B R« T U TR AT T A< —
L SYBR premix Ex TaqZ AV CTAT-7=, B
PE9S° €, 104y, 7 =—1U 27 %95 C, 158
S BITHREUE607 C 153 %40 A 7 AT -
7oo B IBAsF OnRNAFEBLE (X, GAPDH D FH,
BT D ARHME TR LT,

(5)DNA &, ALP{EMEB LIV LpEA R
&

~ U AR R 2 | AR A
IR 0, 12, 24, 36 35 KUY 48 RffHj#%,
ALP JEMER L OV Lo o A pEAE BIE Tl
JB O, 7, 14, 21 BX V28 H#LIZ, AFAE
KT 2 [EPEH L, 0.075% Triton X-100 &4
625mM Tris—HC1 #E{Eifk (PH 9. 0) Tl ¥ B LB
#%. 10000X g, 4° C, 54l L7z, KX
DNA £36 KL OVALP IEMERIEIZ -V, XLy b
EA T NERIEIZH T, DNA &3
Quant—iT PicoGreen 35 X TX Infinite F200
ZHAWTHIE L7z, ALP IEPERIEIE, 10 547
FRU7= E3EIZ 0. 5mM MgCl, 38 L TN0. 5mM p-=
a7 =V UEEZRIL, 37° C T304
A > F 23— ;% 0. INNaOH CTRUG %15 1k &
. Infinite F200 & H\> 405nm DWW T
WE LTz, ZefEEdhipy =7/
—VE[MH L, 30555720 O ALPIEMEE p -
=heT7=/)—VRETHEL, Ly |
I%, 0.5M HC1 Z ¥ L 16 FEfE 37° ¢ TA >~
F* 2 ~— kL, 13000rpm, 4° C. 15 4y=E.0Mf%
® %% AV, QuantiChrom Calcium Assay
Kit (Bioassay Systems, Hayward, CA, USA)
T 572nm OWESEEEIZ T Infinite F200 Z FHV
THNT T A BEERE L,

(6) ALP Yuta,

HRET7, 21 HEZOMALZ PBS T 2 [IPEEE,
100%T % 7 —/LC 10 43 [E][EE L ALP Yufh %
v b (Muto Pure Chemicals, Tokyo, Japan)
(27T 10 43 ALP Qe 24T o 7o, Yefafg oz
AT, EREBEEET S Z T AT

DP71 (0Olympus, Tokyo, Japan) & FHv 7=,
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(1) Runx2”"~ o7 A g KB BEAEAZ O Runx2 mRNA
FHUZ DN T

AR~ 7 23 KO Runx2” ~ 7 A HSRE
BEATA EREEL#%  Runx2 mRNA FEHL &Mt L
oo ZOFER, Runx2” < v A HORHIILIL, 27
R~ 2 L HR L, K 30%DFEBLEAD 378
LT,

(2) Runx2”"~ v A BB AT AR 0 fi i
% OABBIEIHAREIZ DT

Runx2""~ v A Hh kBB ) B T 2 ek JRe 4% |
DNA & ZJI7E U e 2 REt Lz, =
DR, BRI~ © Z HRlfE o> DNA N &
1% 12 B L 24 FER#], Runx2”/ <~ 7 A Tl 36
K CL MBI E D AR RENNED b i,
72, MEREICHIT S Runx2” =7 2D DNA
BRI AR~ o R Ll L, 12 R &
24 REF CHB R AN RD S, Mmooz
SEDFRD BTz,

Q) EMEFHEREH TICE T 5 Runx2/ < 7
A HRE RERVE A R O, ALP ISPE, H
vy LpEAR R L OVE SRR s T
DOFBBUZDONT

B CHEE M TICBIT S Runx2” ~ 7 &
Fh >R B P B A oD i e % oD ALP JiEPE %
L7o, fEEE OB AR~ 7 2 flcilifa e ALP
TEVEIMR 7 B X O 14 B CIHEMREE &
WLCHREICER L, ALP IEEOE—213 7



ACROHLNT, S5HIZ, Runx2” <7 AH3EK
MR CIX, B—21% 21 B CTRO LN, HE
14 B XLV 21 HEET, PRI LA R
2 EH LT, EREICBWT Runx2” <
7 A AR AT R b LRER L, 14 H
MECTHEIZIKT L, ALP I§EO E— 7 O
FE & A B DGR DTz, ALP Yefalzis
WTh, ALP TEHERIE & [RIEROHKE RAGED &
niz,

Tz, BT T KFEARIZOWVTIE, R
L 7By AR~ 2 poli i XS 21 B8k
Y28 HC, Runx2” =7 A CiX, 28 H CIEf
BRI L THEBICER LT\, B
(BT, Runx2" = 7 A B ARG 1 2B A= Rl ~
U R &g LT 21 BRON28 A THEICED
LTWie,

& 512, Runx2 33 X 08 0SC mRNA 651 % Rt L
7ol A, BARE KO Runx2” <~ 7 AHK
M & HICEfs 7O mRNA FEELI, ]
WA BT L, MREICSWL T,
Runx2"" 7 A F A ABAL D mRNA F& LI X B A5
U RHANTHEICED LT,
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