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WFZER RO ZE (Z30) : Dentin matrix protein 1 (DMP1), which is a one of the acidic
phosphoproteins composed of the bone. Molecular evolution study of DMP1 indicated that
phosphorylation by casein kinase (CK) might be related to the DMP1 function. Highly
phosphorylated DMP1 by CK has a large number of acidic domains. Because of its highly
acidic nature, it is supposed that negative—charged DMP1 can bind to calcium, thereby
regulating matrix mineralization. In this study, we found that Ser residues of DMP1 were
phosphorylated in the bone and cultured osteoblast and that osteoblast-derived CK might
phosphorylate DMP1. Culture experiment with CK inhibitor indicated that mineralization
was controlled by inhibition of the CK activity. Therefore, it was supposed when DMP1
was phosphorylated by CK, and did negative—charged DMP1 promoted mineralization.

AT R FERR
(BAHHAL : 1)
[ERESES [ETES N
2009 4 6, 500, 000 1, 950, 000 8, 450, 000
2010 4F 3, 800, 000 1, 140, 000 4, 940, 000
2011 4R 3, 000, 000 900, 000 3,900, 000
&t 13, 300, 000 3,990, 000 17, 290, 000

WFgeoy 8« [E 3K
BAE O - B - 5 - TPRER LR AL
U — T, RN, U RL, FEY CBAE, YA R



1. WFIERMR SO 5
BOIFaT—r @) VERETH
% dentin matrix protein 1(DMP1)1X. ‘B 3f
AR CIXEEA ST, BREICHEE > 725
faCEAIND, FEAII DMPL X517
~A T AMEE LY B Cat R A REE AT
LTEOARILIZEEGET 2 EE 2T
DD, DA IRACKERE DFEMIIA & 22Tl 7
W, FaIE, WELE, B, REFEHO DMPL
Biafarsu—=70L, TOHFELE K
L7, TORER, THREIC & > CEHE N
F OMEE LA T E W ELERRIC B W TE
{ELZ20 ] W) O EIMEE N D
FEREICEBE L EZ DN DA RAEYFED
DMP1 (ZH:5@9 2 7 2 BREC Y O FF & /L
Lize ZNHOEHO 1 D%, BEA o FF
— P T AV T —ALII(KIDIZ L DY iE
L&) BIRREIERCTH Y . DMPL 23 HERET 5
LB THD EEZ BT, R, B
(ZIE CKIT J& M 2338 8D & 4, B A JE P ¢ CKTT
EERENZ ERRESNTNDH T &b,
DMPL 2 CKILIZ LY VU Bk Tnb I &
DTPHEIND,

2. WHEDHBY
BRRRICBWNT, BBV v EA-ED 15T
»H5 DMP1 1%, EAFF—F (K 2k
DY UL SN TCARICHTE L, #RU Ca2+il A
BENLTEOAKRILICEGT5EE 45
LTV D, ABFSETIL, DMPL FHER#Z & A o
TH DMPL (R 72 U R3O A IRE
WCHETHDH Z & &2 FEGE L, DIPL 72 & OfgtE
U UEBEEIC XD ERN AR 2B 5
MZT 5,

3. WFFED kL

(1) Bkt < dMPL 2V Uk 5 H ¥
AFF—X (CK) OTA YV 7+ —Lb%
B L, BIEMiasmia (MC3T3-El
i) &= H W ARGRRRICEB T 5D
REEOE A T VH A LPCRICTH
T 5, 2. CK OFHET BT 55
Bl An 2 s Y a2 T &M T 5,

(2) BHEOFTEED Y b OFTEE N
O THDICEREEEREORY
Ui Uk EZ T Vbt Y v
DIFE « ik, U VB b U KR
M7 PTiRk 2 D TR e s TRFH
Lo WICEEETROWMEY VEHETH
% DMP1 VU ) VEREE LTV D
ZEEWLMMNITHIEDIC, HELL—
P —BAMEIIC T, Bk IC I D DMPL
DALV U b ) O E 2
et |2 K0 K 5,

(3) Hsila oA K LiEFE Iz T DMPL
OBV R UVBEEINTNDZ L%

BH 5 2MTd B 7=, MC3T3-E1 fifa %
WA JRALER SR IZH 1T D DMPL 23Af &
U U bt Y DA Ao 2 YR
XV RRET %,

(4) MC3T3-E1 #lfn & A 7= f1 KA LR R 1T
B W T, CKII o % % % FH F Al
(Tetrabromocinnamic acid : TBCA) %
WC. CKIT {2k % DMPL VU {240
Hil L C, BIEMIaE: R RO AR KE
TRELRGT 2,

(5) CK OfilfEr 72 = » s OdFEREHA LV
VFTANANRY = El S, L
F A IV AT H— |2 CE IR
JAERIZ CK Ofiltr 7 = = » b & i 5%
BSH T, BHFEMEREE RO AIRIBIC L
FTEE, ALV ET UYY »
Uy RYe TR L CTRRat L7z,

4. WFFCRE

(1) EHHE S L7z RNA @ RT-PCR I
Lo, BHEBCIIHIES X F—F - T
AV TH—25b 1K) T A V7 4+—Ah
IT(CKID) O T A Y 7 4 — L DFBLN
WO DT, FEo B MR A R
(MC3T3-E1 Mifatk) % A IRALEF L CEE4%
L CAR bLBRICBITAmMT A Y 7 4
— LADFEBL ARG LA S, CKT & CKIT
EHICEER1IBEE~AKIERRD B
53MEETIZEEFHNIREALTNVD
ZENRgholm (K1),

1 : AR LIBFEFRS T 5 CKI & CKIT 383
CB 2EARIM A ARIRER © MC3T3-EL HifaER)

(CK I/GAP)/Calibrator

(CK Il /GAP)/Calibrator

M3 1w MO 2w M3 /0 M3 3




LB B S Aa Rk (MC3T3-EL
FAEER) OAIKALBREIZIE, CKI & CKIT
OETA Y 74+ —LDOEEIRRAN S
L5, BEICEEE D) ERbIic BS54 5
AREME D EW EHRE & TV B CKIT %=
MoExiget L CHEREH#ED T,

iz CMI%E%&#W%%wT
HEAR Té%ﬂ\ﬁ%@ﬁbtﬁ%
CKII A3 Al FITE HMARICR O b,

(2) BT cEREEAE OB Y N
) /@&{Iﬁéﬂt Uikt v fE
1E « AR & R e ol TRt L7 i SR
BRECEMBEROEEEICY) Vg
btV U OFLE - DAizeRdlz, £z,
&Y b L CRE e EiT )
U U b U kT B S SR DS
JREE L. & DG SO O R B A3 eRR C
=7,
wiT, BREREEAED DIPL Ot YU o»
Uitz THhBDHEN %’E{EUéné
7o, HOE 2 YIS T, BRI
éDw1\ﬁ&)/MM?)/®\ﬁ%
MEt U7k 5. DMPL & U ikt Y o
DAL —ECEZR D  DMWPL o' U »»n
U U EESNTWD Z &R I,

(3) MC3T3-E1 ffiakk % A 7= A K bR i
inC%H% . AIRAEZF5 1 % DMPL
A /E&q‘tt U Do E e L
T-4EE DMPL & U VER(kE U v DS FIT
—EFCHEAR Y DMPL Y N EE
fEENTWD Z LR ENT,

(4) MC3T3-E1 #fin & A 7= JRALREE R
BT, CKIT ZRERMICHET D Z LT
;WCMIKiéWM®UV%M%W
L C, B EEaE R R O AR EAE

%@%MJLKAMIwﬁﬁmmiﬂ
(Tetrabromocinnamic acid: TBCA) 723
MC3T3-E1 H}E DM faHE S IZ 52 2 % T
SARWEEE AR TE L, TBCA Z Bz
LTHE LI 2 A, AR eindME R 23
B LT,

(5) <7 & CKII Ofifs7 2=y FDifh
FIRBEHAL T UANART X —%A{E
WLz (M2),

WIS, TOVTFUAINVART X —%
WT~ 17 A CKIT it 7 2= %
MC3T3-E1 FfRRRICBRIBHR IEL &
ZegR AT H3, CKIT fiie 7' = » Ny
HiREZHAWE-o=o 22 o Tay MZT
ﬁ%lﬁﬁ%ﬁﬁu@f%fcﬁﬁ‘oﬁ_o

B2 : CKIT it 7 == > MERIFEIH~ & —

Sph (93)

Ball (249)

‘ Sacl (267)

Pwull (8788) |
\ I

Sacl (458)

Notl (920)

Fpl (7497)
N

_Clal (1923)
ssol (6915)__f~

Sspl (6785) plLenti7.3/V5-DEST + mCK2a1

sal (2451)

Fsol |63:5‘E7'

/

pwull (6275) [
/

Stul (6138

Sacl (5629 / )
> 3829 \ Start (2568)
Ball (5611) | \

\
N Apal (2842)

Bl (5570} | e
[ Bell (3059)

|
i Bell (4733)
Smal (4705)

I
el (4709)

I
\
‘ Sacll (4281)
Bg (5504)) |
Kprl (4379) ,“. \ Ecorv (3380)
\
Sphl (4430) J’I\

Stul (4681) Sphl (4502) Pwl\ (3720)

Pl |5499)“

Kprl (5472) “Stul (3456)

‘smp (3744)
ND(\ (3749)

5. ERFERE
(WFgefRzsE. ot
=N

Gy HHE e ONEEERTT 78812

UEsEsms) (Bt e )

@O Toyosawa S, Sato S, Kagawa R, Komori T,
Ikebe K. Role of SIBLINGs on Matrix
Mineralization: Focus on Dentin Matrix
Protein 1 (DMP1). A%t
J Oral BioSci 54:30-36, 2012.

@ Yoshida CA, Komori H, Maruyama Z,
Miyazaki T, Kawasaki K, Furuichi T,
Fukuyama R, Mori M, Yamana K, Nakamura
K, Liu W, Toyosawa S, Moriishi T,
Kawaguchi H, Takada K, Komori T. SP7
inhibits osteoblast differentiation
at a late stage in mice
PLoS One. ##iH. 7:e32364. 2012.

® QiuY, Wang ZL, Jin SQ, Pu YF, Toyosawa
S, Aozasa K, Morii E. Expression
level of pre-B—cell leukemia
transcription factor 2 (PBX2) as a
prognostic marker for gingival
squamous cell carcinoma.

J Zhejiang Univ Sci B. ##HiA.
13:168-75. 2012.

@ Takedachi M, Oohara H, Smith BJ, Iyama

M, Kobashi M, Maeda K, Long CL,
Humphrey MB, Stoecker BJ, Toyosawa S,
Thompson LF, Murakami S. CD73-
generated adenosine promotes
osteoblast differentiation.

J Cell Physiol. #HiF. 227:2622-31.
2012.



® BE {5 BRI S DMPL O3B KEX oY FEaL_varbrH

G3AT DIRES. —. 99 H~11 H, 2009.
The BONE. Z#if. 28:3-7. 2011. @ WocHEE e E BB EHE B,
6 Yoneda T, Hagino H, Sugimoto T, Ohta H, U UBRIZ X Dt JE AR A A T D M~
Takahashi S, Soen S, Taguchi A, DB 527 B B ARE R TESPIES,
Toyosawa S, Nagata T, Urade M. KIRERE Y. 7 A 23 H~25 H.,2009.
Bisphosphonate-related osteonecrosis FINBA, o HH, 1L 5, W%
of the jaw: position paper from the fh, B B DMPL oV Rk & ARk
Allied Task Force Committee of Japanese fREREICBE A 9L, 5 27 5] H A F R
Society for Bone and Mineral Research, TaTEs, RKERSHES. 7 H 23
Japan Osteoporosis Society, Japanese H~25 H. 2009.

Society of Periodontology, Japanese
Society for Oral and Maxillofacial

Radiology, and Japanese Society of Oral (XE) Gt214)

and Maxillofacial Surgeons. O B B fh, KERKFEHES, BX7

J Bone Miner Metab. ##ifi. 28:365-83. F A7 FF— hOAF ML FHE A,

2010. 21-23, 33-36, 2010.

@ BE B fh, D2ITHR. = ALVE
(FpR] GEsh) TR IS, B R & k- 113-128,
@ Oya Y, Sato S, Usami Y, Ishida K, 2009.

Takeshige F and Toyosawa S. Marker

discrimination of transitional cell 6. HWFICHLRR

stages during osteocytogenesis. (V) ArFef s

The 59th Annual Meeting of Japanese M & (TOYOSAWA SATORU)

Association for Dental Researth. KBRKF: « REZBLH SR « #fs

International Conference Center &2 . 30243249

Hiroshima, October 8-9, 2011.
@ W Rk JE, TR K KK (2) WP /340 2

. OEHLH, M=, BE OB 5 HEF 5 (NAKANO TAKAYOSHI)
FARIC I T D HIEE DY L ORET, KPR - K2 T2 R R - e
% 53 Bl B E R P RS - B, Wge& 5« 30243182
RRJNEBRZ#Y.9 A 30 H~10 A 2 H, '

2011. (H23 A1 SEHENFTEH)

® Yamamoto Y, Sato S, Foster BK, Takada
T, Somerman M and Toyosawa S. Effects

eif 5B % (SAEKI MAKIO)

of Tnorganic Phosphate on the Dento- KIRKE: - KRBT A5k - GkAD

alveolar complex, In Situand In Vitro. W9 %5 30273692

American Society for Bone and Mineral

Research. Annual Meeting. October % 7% (SATO SUNAO)

15-19, 2010. PN NE R NE S T e R o = S
@ 298 15 R V. A HE IR, WF5E %= 70335660

NP, BREAIKABICBITSS 1B

LING s &l : DMP 1 &H0ic, BB 5 (KISHINO MITUNOBU)

5 52 [mI R LA R A RS - R, KBRS « K2 AR - B

40—k — LS. 9 H 20 H~9 A 22 H PR « RIS A

2010. ’ ’ P37 - 60346161

® Yamamoto Y, Sato S, Ogawa Y and
Toyosawa S. Effects of inorganic
phosphate on The Periodontal Cells.

(3) B LA FEA
#)Il B> (KAGAWA RYOUSUKE)

The 2nd Meeting of the TADR PAPF st PO it )= ] A =
Meeting of the IADR APR Shangri-La WF9EE /K H 40448147

Hotel. Wuhan, Hubei, china, September

22-24, 20009.

© oA E, g PE. BRETECRES, A1

Eh. EE O, MR, B

1 JEALRAR AR S 5 1T 2 U R DR
55 51 [ R EREE AR PINR S - 2,

Y
sl

=N




