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Biological study on DMP1 based on molecular evolutionary medicine
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The purpose of this study was to identify and characterize an ortholog of the DWMP1
gene in an amphibian (Xenopus laevis; X. laevis) to clarify molecular evolutionary alterations in DMP1. F
urthermore, we analyzed the mRNA expression of this gene to elucidate its functional change in bone and de
veloping tooth germ in comparison with amniote DMP1s. They shared several unique features specific to DMP1
and have similar properties. Expression of X. laevis DMP1 mRNA was predominant in osteocytes and odontobl
asts, but only transiently observed in ameloblasts, as in amniotes. These results suggest that DMP1 has co
nserved several functions during tetrapod evolution. This indicates that continuity of biochemical propert
ies has been more important in maintaining DMP1 functionality than that of the sequence of amino acid resi
dues, which has undergone change over the course of molecular evolution.

DMP1



SIBLING
(SPP1) Dentin Matrix Protein 1 (DMP1)
(1IBSP)
(DSPP)
(MEPE)

SIBLING

SCPP

SCPP

2006 DMP1

DMP1

SIBLING
SIBLING

DMP1

Caz+
DMP1

DMP1

DMP1

(Xenopus
laevis ; X. laevis) DMP1
DMP1
X. laevis RNA
cDNA DMP1
PCR

X. laevis DMP1 cDNA

cDNA
DMP1

RNA DMP1
PCR RT-PCR
in

situ hybridization DMP1 mRNA

DMP1

DMP1

DMP1

DMP1

RT-PCR
DMP1

in situ hybridization MRNA

DMP1
X. laevis
DMP1



DMP1

DMP1

DMP1

X. laevis

EECEEN

|21

7RISR

it 1000 497 1000} I C
EHFE |Mr797kDa  |Mr540kDa  |Mr537kDa  |Mr522kDa _ |Mr555kDa _ |Mr440kDa  |Mr721kDa |
EEFER o433 Jor3:84 [er3.95 Jer376 [r3.96 | X [pra.42 |
3 TACTGRARTTTAAGCCGTATT 120
WETVET
2[3 3[4
121 TTGCATCTGECTCTCARGCCTTGTCTGOGETTITCCTRTTCACAAGTCTCAGTCAGARAGCTCAGAARCTGTT CAGTAGATCATCAGARTCCAGCATCCAGAGETCTGARCA. 240
FPEHKSQSESSETVENDSRSSESSIQSSEH
215
21 oA TGTTICAGE 80
R YSREGLTPQYXEEDISGTDOEATVOHKDSTAYVSAAYDSE
361 AACAGACAGETTACTE TOAMTGRGA 480
GHYDEDSEGDEQYTEQLTLGTDDTSDTTESKDKTQTERNEHKX
8 0
SETORTPYVREDTSESEDKTENGSGCYHSENGASLODTIDLS
1 TeAsTGA 720
MSSOMNKDSEDDDODYNDYOAPNISSAHNSDETIEKQNEEFHND
e PR
721 16 w0
DYDODVSVYKSGESRPGKDNSNCGDNSKENSKINERQQISQ
[— e PR e
s AGAAML 360
EH S YEYDIEEMQNDGDSNPLLHASTGDSSINHRDLTLSTSKERX
%1 TAAAGEATTTTCC TIGGTAG 1080
KOV SWKEKSGKGINKEKQS NKVQQNSDNKDYRKLGR
1081 TaAAT T 1200
KSVEDQLNSEGTPSLENRDSTLQGSMVEKFHKKFENTSTISY
1201 1520
ED T HSEEDIIPQHNEKDASHSEKEETDRKSEKENVISHSKYDDTQ
1321 1440
SKEOY SQSHEDASHSEERYSLSKELETQSKESSSTSKETILQ
1441 AGAGCCAGACACT? GTTAG TTGTCAMA 1560
EPDTKSKERKS T TSKEGLLQPQKDYNLSNKNEHRLNHSDENWSLSE
1561 ATc 1660
EHY SQSKETSESKEDEITHSYVEDY T TESEEDTTTSEENRLYHS
me DML e
1631 AGACARAGAGGTTACTCACT 1809
ECE M T H S S E eV S QT K AT S NS KESERLETDARTHDNSEST
1801 Ten WCAACTTE 1920
EDI1STESEETPDTNSKQSASHNSEETOATLEQGLQSHESAEM
1021 TCAGTGT T )
RS IVLGNGTVHDSEKSSSKSTERFSVSREDTTSNSYYOTKE
a1 2160
D ODSNGSRESEESSEERSNDSSESEENSRESEESREERSHNN
2161 TTCOAGCGAGTC TAATGTT TGCCAAGATGE 2280
SSESODEDVRASISNEIDSRRLMFEDYYKRRAIGNDNDCQDGS
281 TIKC T 240
Ja!
2401 CTATAUTGATTATACATTTTTGCTAGATGTAGTTGAAATGTAGCCTAC TTATICCTATCACMTAMRMTARGCTATITAGTGA 2520
2521 ATGAMAMAMAAAARARAL. —_— =]

X. laevis DMP1

IUPAC-IUB

DNA

E1 E2 E3 E4 Es g X Laevis
- e £3 E4 Es gg Crocodile
Ihd E E 19 493
E1 E2 E3 E4 E5 E6 Mouse
el fral I [l
1 {16] i1t 15 433
E1 E2 E3 E4 E5 g Human
ol ol il Ieal
[ &} i L] ) 452
X. laevis DMP1
A
QSSHGDGSEF DDEGMQSDDP SSFRSERGNS
E L E-I 230
D GAY 230
E G-T--D--HT 209
E-T--D--HA 225
Y--SS-E-AL DTIM--IS-- 214
-EDDEENIGL -V-D-LG-KH 183
RT--KESYD- -T-E--G-K- 344
-I-QEHSY-Y -I-E--N--S NPLLHST-D- 272
B
CONSENSUS == VDAYHNKPIG DQDDNDCQDG Y
Human 493 - 513
Bovine 490 - 510
Rat 469 - 489
Mouse 483 - 503
Opossum 497 --T=---R-T= -H-======= - 517
Chicken 409 PG---R-QAA EL--D----- - 429
Caiman 637 L-V======= =Y=——————= - §57
X.laevis 709 F-V-KRRA-- N**———eee— - 727

(A) DMP1

(B) DMP1

Relative DMP1 mRNA concentration

(DMP1 mRNA [ GAPDH mRNA)

GAPDH
PCR

X. laevis DMP1

N

C
TUPAC-IUB

L] Ll * *

® * *

DMP1 mRNA

mRNA

;\@* PHEEPE PSS



mean+SEM, n=5 DMP1 mRNA
0,8
1000w B _:: [A] _;.oému- [C]
E] )
L]
Iam [B] -.5-"’“;- < [D]
DMP1 mRNA
[A] HE
[B]-[D] in situ hybridization
[C] [BI] C
(D] [C] D
\ ,‘ ' N _ H ol i
tooth germ in e i
fheearlystage I’L I R
a tooth germ in ¢
the late stage ‘\__* . E
500um X [AlJ S [B]
'dp\ & :’
od "’J
/l <+—am
de
soum [C] som [D]
pu
| 4 ;
" pu
de
" dpb
= [El = [F]
’ = -
o ‘4
& \dph
s (Gl [H]
DMP1 mRNA

[A] HE

[B]-[H] in situ hybridization
[C]-[H] [B] C-H
[C] DMP1 mRNA
[DI-[G]
DMP1 mRNA
[FI[G] DMP1
mRNA
[H] DMP1
mRNA
am de od
dp pu dpb
| o |
\gtoolh germ i = I'C'
in the middle
‘ % stage
500um B [A] 500um . [B]
de-‘*) pu
NG
»
Y de
= e - "‘/
50um [C] 5oum ; [D]
DMP1 mRNA
[A] HE
[B]-[D] in situ hybridization
[CI[D] [B] C D
DMP1
mRNA
[C] DMP1 mRNA
(D] DMP1 mRNA
am de od
pu
18
B
33 1 150-155,2014

Yonezu T, Arano-Kojima T,



Kumazawa K, Shintani S,
Association between feeding
methods and sucking habits: a
cross-sectional study of infants in
their first 18 months of life., Bull
Tokyo Dent Coll. 2013;54(4):215-21.

Yonezu T, Kojima T, Kumazawa K,
Shintani S, Longitudinal
investigation of relationship
between developmental changes in
sagittal occlusion and caries in lower
first permanent molars., Bull Tokyo
Dent Coll. 2013;54(4):209-13.

Yonekura T, Homma H, Sakurai A,
Moriguchi M, Miake Y, Toyosawa S,
Shintani S, Identification,
characterization, and expression of
dentin matrix protein 1 gene in
Xenopus laevis., J. Exp. Zool.
2013;320(8):525-5317.

Tsujino K, Yonezu T, Shintani S,
Effect of combination of fused teeth
on eruption of permanent
successors., Pediatr Dent.
2013;35(2):64-7.

, 37 4 5859,
2013
65 12 614 p.1,
2013.

)

, 33(4) : 632-639, 2012.

Sato A, Dongak R, Hao L, Shintani S,
Sato T, Organization of Mhc class II
A and B genes in the tilapiine fish
Oreochromis niloticus and evidence
for their co-evolution.,
Immunogenetics, 2012
Sep;64(9):679-690.

Sawada T, Ishikawa T, Shintani S,
Yanagisawa T, Ultrastructural
immunolocalization of dentin matrix
protein 1 on Sharpey’s fibers in
monkey tooth cementum., Biotech
Histochem, 2012 Jul;87(5):360-365.

Kumazawa K, Sawada T,
Yanagisawa T, Shintani S, Effect of
single-dose amoxicillin on rat incisor
odontogenesis: a  morphological

study.,, Clin Oral Investig. 2012
Jun;16(3):835-842.

Sekiguchi H, Senzui S, Yamashita H,
Shintani S, Sawada T, Yanagisawa T,
Missense mutation of EDA1 gene in
Japanese family with X-linked
anhidrotic ectodermal dysplasia.,
Ped. Dent. J. 2012 22 (2); 188-192.

Imai H, Kubo S, Sasaki J, Shintani
S, Marginal periodontitis with
alveolar bone loss in lower
deciduous incisor due to drinking
straw-like plastic tube: Three case
reports., Ped. Dent. J. 2012 22(1);
84-89.

, 43 3-8,
2012
, 36 12
56-61., 2012
50
, 50
48-49., 2012
50

17(9):18-24., 2012

)

50 1 22-30., 2012

, Xenopus laevis
DMP1
, b5
2013.9.22

(2009.9.20-9.22)

Xenopus laevis

DMP1
51
2013.5.24
2013.5.23-5.24
__, Xenopus leavis
DMP1 294

2012.10.20 (2012.10.20-21)



eY)

2014~ Section

8
603-608,
2013.3.10
5
855-857., ,
2012.2.15
2013.10.22
, 32
2013.9.29
2013.3.23
2012.12.16
2012.7.21
, 12
2012.7.8
293
2012.6.2
50
0 ,
50

2012.5.12 2012.5.12-5.13

SHINTANI, seikou

2

(3

SAKURAI, atsuo



