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We established ATDC5 cells expressing ERK-GFP fusion protein to investigate ERK
activation and nuclear translocation in real time in a single cell. After application
of mechanical stress by using micromanipulator, we observed a translocation of the ERK-GFP
fusion protein from the cytoplasm to the nucleus immediately.

AR TEHR
(GEHHAL - )
[ERESES ¢ Rl & &t
2009 11, 000, 000 3, 300, 000 14, 300, 000
2010 FEE 1, 600, 000 480, 000 2,080, 000
2011 B 1,900, 000 570, 000 2,470,000
R
FIE
ik 14, 500, 000 4,350, 000 18, 850, 000

BFJEo ST« I 3

BIFE O « MIE : e - BIE/NER

XF—U— R HREES, ABD=HANLAKNLVR, UTLKA NEN, SEHIE,
e PN s

1. WHEBHAR Y MO 5 FIRITRA S R 2 IS B HEARE D3E -0, B RS L
DILEFEE DI F AN =X LBEH ST
WIRRPo T2 EICH D EZABRREN, Th

£T, WEEFO TN — T THIHRK T L

RN I 1 2 BB A% O BRIRFE 7 % il )
THLEIRETHLEEALNTE L, Th
(L SRR & B & S D T2 B R LR O B



O ERACE A& o T R DN i
R X0 b i 2 52 0 8RR 23 B R A
(CEHT D T & B DDV, AR
RBj~—h—Tobs 11 Mas—F b5 0T
A AT I TV DR RBUR Z TR Rk
SEHIT R LT X 7= (Anat Rec 1995, Bone 1996),
— 07, IEH O GRS 0 Rl AR B R e L A R
WEMERIERC L 0 . IR KECE R~ & o bfE
ENs &, ~ U AR R EE RS
LT, 29 —4 U F N 3WukEE s O CEM
NEaMT D EREHE~DO S EMEE XD
ZEHRLTE (JCell Sci 1998, Anat Rec
2000), ZNHDZ LG, EUEHIIEO b I3 R
PRERR I B2 = BRI o J5 T ik
FELTHIBEIEN TS Z ERREB ST,

I 5T, WEHE DX, RO MR BRI
WU I O AL I HNC IR, MR NS s E S 1
T H b extracellular signal-regulated
kinase (ERK) -1/2 OIEMAL & EBATHEES L
TWAZ %717 (Bur J Cell Biol 2003),
FIER I e S L — Y —BASEE & i/ invivo
DFFFTICEB VT, RO RRERIC X > T, #&
BT 7 F 74T A NMCEDHBARNLRA
T 7 A N=NER S, M e Bl <D
ZELRLTEL, #EFELIX, ZNHD in
vivo DEBRFER A2 E 2T, in vitro IZBW
TR ERRIC X 2 8E M6 RISk 2 1
AR AT EEE 2 B L (Eur J Cell Biol
2005, J Biotechnol 2007). #E #fE DMK HY
PSS E D F A= AL EHmFt Lz, b
DIFFEIC X VA T 7 U &I L L i
I FE DEERE DRI ORI NATH D
Z %77 (Bur J Cell Biol 2005),

N ANYOL T VARSI /& 6 iR R D A Y U S
M & U CoOMCE Mo aRIE 3 5158
HERF DS T A T = R KON TIRBA D A
T&E, LML b, B—oEMias, 5
AIED & 2 HEM RIS 3 LT F iR
BT B AT =X LTONTITh > TR,

2. BFED B

GFP @& ERK X X7 2 RE LTRSS
ATDCS Atk ZfESL L, 7= ICBRT D41 A
Z 7 AR AT b b Ol AT RE 2R R O )
WA RTERE A VT, ERK OIEMELE U 7T
A LATEATT B2 L2k, BERIBSHIRIZE
V2 B ERITLE D 5y F A T3 = R I % i+
Do

3. WHED Tk

(1) GFP @& 4 v /87 BBy & —
ERK1 3 L OV ERK2 &5+ @ cDNA & PCR &

Z FUNTHEE . peDNA 6. 2/EmGFP/TOPO X 7 4
—~4F A L. GFP @& ERK (ERK-GFP) & > /%7
DB B —ZERLL 72,

(2) ERK-GFP ZxEF& Bl ATDCH il oD {FE L

AL ZE T & 0 miBRECE Ak Th D
ATDC5 iz AF L. 10% 77 o ME{7 i (FBS)
Z&Te DMEM/F12 DIRGE:#Z VT 5%C02
Tl CTH & % 17 » 7=, Lipofectamine
LTX (Invitrogen ) & FW\ TR DRI~
H—Z ATDCB IC h T v AT =2/ arl, 7
TANPAVUHFETCTHET LI LICX
Y ERK-GFP 22 E R BIbE & 157,

(3)  AHAE~DHEM AL D AT

BN L7oMila e T AR—RAT 4 v =
(IWAKT ) ~#HE L. BIZ2anci3Ik co2 fit
R BI A HNEESEIZE L7z Leibobitz s
L-15 55#1 (Invitrogen f£) ~DAZH AT - 7=,
YA /v =t alb—4EHT ALy b
AWM E AR L (K1), 9k
FASEE FICCH A 2T T ABERICHE LT,

/
/ﬁixt”\“‘yh

<O\—/T/

EEL > R

1 AR A IS BT 2

4. HFFERLH:

v A u~vw=ta L—X (X DRI A
1% &V ERK-GFP OEEBAT VRO b, £
72, MlEEEICHLETOERRRBD bl
(2),

TR R

X2 : HEMRAOTNGET & RS IR D K
il & LA ZETEM B, ERK-GFP OEBAT & 4
TOHBEREROEENRD LD (KED)




%V T. ERK-GFP O HHfa N EhAE 2 B FRFAY |2 fiR
itz Z A, HEBRAARIE T L BT 03 B15%
i, K 40 BBICITHIIRE IR0 D ERK-GFP
izt AEBRH SN2 o7 (K3),

A i Y

B #fli#is L

0 9.9 19.8 29.7 39.6 ()

X 3 : RIS ARIC & D5 ERK-GFP O JF
FEOREEN AL, BRI ARIZ X,
ERK-GFP OE:BITHNEHE IR b,

BRI .

~

~ \
puleEe 3 03 12
(A2FT2) g
1

\ S d 4
(MAP ¥+ —+%)

S

3 4mAa

L8 ¢ ) >

5 WU LRI IT S
2 GO e e

®"EaMe

Z O ERK-GFP B AT DRI ZAIZ DU\ Tt
TR K D MENT 2 AT o TofE R, LA B
X OB oEEMEOBMARD Sz (X4),

35

3 =Y
3.0 3

a e UF- LA
o
g 25 /F'/\
=
® 20 //\V/
g 15
g “\_M—q_r—i-\‘_—\_
o 1.0
L
S 0.5
&

0.0

00 33 6.6 9.9 13.216.519.8 23.1 26.4 29.7 33.0 36.3 39.6
(%)

4 BodOtmE (% - MlaE o OD )
AT, HRRAVRIT AT LV . BICR T D
JEFREEASHIAN L 72,

INFETOHF A O TIE, BEMED L
R R L0 Bl S du. 2 oM NS R
fREERICEBIT D ERK & flfa—finst g W8
NG L TCWDAREM AR L C& 2, AWFZED
BRI AT AT LBV T 1 fliaNTo
FEEA AT D 2 LTI Lz, & I
AMIC L VB & Z &N 5 ERK OiEMEAkIZE b
O THIEF NS TH D EEn LT, Mlak
N LTDHZ LD, £ 77 oiED
MRS R AR 0> 7 F V&4 LT ERK
DIEMAENER Z o TWD Z R EN (K
5)

5. FERIELRRICHE
(RFFER T PR e ORI JE
(TIZT#Y)

UdEsEsm s (Bt 221F)

1. Terao F, Takahashi I, Mitani H, Haruyama
N, Sasano Y, Suzuki O, Takano—Yamamoto
T. Fibroblast growth factor 10 regulates
Meckel’s cartilage formation during
early mandibular morphogenesis in rats.
Dev Biol 350(2): 337-47, 2011.2 #&H
)

2. Honda J, Kobayashi I, Kiyoshima T,

Nagata K, Wada H, Ookuma Y, Fujiwara H,
Shiotsuka M, Takahashi I, Sakai H. In
situ expression of the mitochondrial
ATPase6 gene in the developing tooth
germ of the mouse lower first molar. J
Mol Histol 42(1) :83-90, 2011.2 & #FHiA Y

3. Deguchi T, Kurosaki H, Oikawa H, Kuroda
S, Takahashi I, Yamashiro T,
Takano—Yamamoto  T. Comparison  of
orthodontic treatment outcomes in
adults with skeletal open bite between
conventional edgewise treatment and
implant—anchored orthodontics. Am J
Orthod Dentofacial Orthopedics 139(4):
S60-S68, 2011.4 & FHA Y

4. Shimomura T, Ioi H, Nakata S, Counts AL.

Evaluation of well-balanced lip
position by Japanese orthodontic
patients. Am J Orthod Dentofacial Orthop
139(4) :e291-¢297, 2011.4 #HiA Y

5. Nagata M, GH.Nuckolls, X Wang, L Shum,
Seki Y, Kawase T, Takahashi K, Nonaka K,
Takahashi I, AA. Nomar, Suzuki K, Slavkin
HC. The primary site of the acrocephalic
feature in Apert syndrome is a dwarf




1

1

1

cranial base with accelerated chondrocytic

d

ifferentiation due to aberrant activation

of the FGFR2 signaling. Bone 48:847-856
2011. 4 &FEH Y

0

1.

(=

2.

Hayashida H, Ioi H, Nakata S,
Takahashi I, Counts AL. Effects of
retraction of anterior teeth and
initial soft tissue variables on lip
changes in Japanese adults. Eur J
Orthod 33(4): 419-26.2011.8 &FHAH Y

Tsutsumi K, Matsuda M, Kotani M, Mizokami
A, Murakami A, Takahashi I, Terada Y,
Kanematsu T, Fukami K, Takenawa T, Jimi
E, Hirata M. Involvement of PRIP,
phospholipase C-related, but
catalytically inactive protein, in bone
formation. J Biol Chem 286 (35): 31032-42,
2011. 9 EFEA Y

Endo M, Terajima M, Goto T, Tokumori K,
Takahashi I. Three—dimensional analyisis

of the temporomandibular joint and
fossa—condyle relationship.
Orthodontics 12(3):210-221, 2011.Fall
EHHA Y

Hagiwara Y, Ando A, Chimoto E, Tsuchiya
M, Takahashil, Sasano Y, Onoda Y, Suda H,
Itoi E. Expression of collagen type 1 and
2 on articular cartilage in a rat knee

contracture model, Connective Tissue
Research 51:22-30,2010. &#HA Y
Shimonishi M, Takahashi I, Terao F,

Komatsu M, Kikuchi M. Induction of MMP-2
at the interface between epithelial cells
and fibroblasts from human periodontal
ligament. J Periodont Res 45: 309-316,
2010. #&FAY

Takahashi I, Masuda T, Kohsaka K, Terao
F, Ando T, Sasano Y, Yamamoto T, Suzuki
0. Molecular mechanisms of mechanical
stress response during chondrogenesis, J
Biomechanical Science and Engineering

4(3) :307-317, 2009 £ FHeE Y

%K) GHATR)
Shiotsuka M, Wada H, Kiyoshima T,
Kobayashi I, Nagata K, Fujiwara H,

Takahashi I, Sakai H. Expression pattern
and possible function of thymosin
beta—10 in developing tooth gern
compared with thymosin bata—4. The 6%
International Joint Symposium  on
“Dental and Craniofacial Morphogenesis
and Tissue Regeneration” and “Oral
Health Science” (35 6 HIEEE T R T L)
2011. 3. 4-5, Fukuoka.
Murata N, Ioi H, Ohuchi M, Takao T, Oida

H, Yamaza T, Takahashi I, Kido MA
Effects of allergic inflammation on

orthodontically induced tooth root
resorption. The 6" International
Joint Symposium on  “ Dental and

Craniofacial Morphogenesis and Tissue
Regeneration ” and “ Oral Health
Science” (& 6 HIEEET VHRT T L)
2011. 3. 4-5, Fukuoka

. loi H, Kang S, Shimomura T, Kim S,

Park S, Son W, Takahashi I, Counts AL.
Effects of buccal corridors on smile

esthetics in Korean and Japanese
orthodontic patients. American
Association of Orthodontists,

Chicago, IL, 2011.5. 14.

. Nomura S, Tsuru K, Valanezhad A, Matsuya

S, Takahashi I, Ishikawa K. Fabrication
of Carbonate Apatite Block from Calcium

Sulfate by Hydrothermal Treatment
BIOCERAMICS 23, Istanbul, Turkey
07.11.2011

- SEROSCH, miE BB AR RILE A

WERZ ., BRIE, WA RAN A

TEREIC BT 5 FGF1012 & 2 A » 7 VERE

TEREDHIGE, 55 29 [A] A AF S0
2> 2011.7.28-30, KW

. Terao F. FGF10 contributes Meckel’ s

cartilage formation in early mandibular

development. The 6" International
Workshop on Nano—, Bio— and Amorphous
Materials, Zao, Miyagi, 2011.8.8-9.

. Takahashi I: Mechano-Biology  of
cytoskeletal reorganization in
differentiating chondrocytes
International Workshop on Nano, Bio and
Amorphous Materials, Miyagi-Zao,
2010. 8.9-10

L ORHEVE, RS, WK IERE, B —RE

B R 2 B F D phosphoglycerate
kinase(Pgk)1 # X7 DR/EEFDHF L
WEENZOWT. 2 69 [1] H AW IE A
DRE, BT, 2010. 9. 27-29.

. Terao F, Takahashi I, Mitani H, Haruyama

N, Sasano Y, Suzuki O, Takano—Yamamoto
T: Fibroblast growth factor 10 and
Meckel’ s cartilage formation in the
early mandibular morphogenesis, The 5
International Symposium on Dental and
Craniofacial Morphogenesis and Tissue
Regeneration: A View from Stem Cell
Research (2§ 5 RIERET AR L [THJE
Mk O FFAE - BRG], &,
2010.2.5

10. Ayako Murakami, Miho Matsuda,
Koushirou Tsutsumi, Masato Hirata, and
Ichiro Takahashi. Studies on




11.

12.

13.

characterization of the gene structure
and transcriptional regulation of a novel
inositol 1,4, 5-trisphosphate binding
protein, possibly 1involved in bone
metabolism. The 5"  International
Symposium on Dental and Craniofacial
Morphogenesis and Tissue Regeneration: A
View from Stem Cell Research (25 5 [AI[E
B AR Yo A TOREMEOBRA - BEE
WAFSEL), @b, 2010.2.5

Islam R, Kitahara T, Naher L, Takahashi I.
Lip—morphological differences between
class 1I and class I molocclusion
before/after orthodontic treatment.
International Association for Dental
Research, Spain—Barcelona, 2010.7.14-17.
Murata N, Joi H, Takahashi I, Kido MA.
Effect of allergic inflammation on the
orthodontically induced root resorption.
International Association for Dental
Research, Spain—Barcelona, 2010.7.14-17.
JToi H, Nakata S, Counts AL. Effects of
buccal corridors on smile esthetics in
Japanese. 109" annual session of American
Association of Orthodontists, Boston, USA,
2009.

(Z Dfh)

http://www. ortho. dent. kyushu-u. ac. jp/

6. HFFTHERE

(D) WFFERFEE

=& —BEE ( TAKAHASHT ICHIRO )
TUMRE: « REEBEH 2T SERE - 2%
WFgeE & - 70241643

(2) WFFE 53 13

A M7 ( YAMAMOTO TERUKO )
WAL KT - KEEPEth 09 F) - Hodz
FgeE & - 00127250

FEI M (101 HIDEKI)
JUMRE: « KRBT - GEAT
WeE 5 - 10274474

R SCAE (TERAO HUMIE)
JUM R « REEBE o 2T 2ER%E - BhE
FgeE &5 - 10510018



