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Periodontal ligament cells (PDLCs) are multipotent cells that can
differentiate into osteogenic cells. It is necessary to induce migration of PDLCs for regeneration
and homeostasis of periodontal tissue. Cell migration is regulated by local microenvironment,
defined by coordination between soluble factors and extracellular matrix (ECM). Integrin-mediated
cell adhesion to ECM provides essential signals for cell migration. To determine adhesion molecules
responsible for migration of PDLCs, we examined expression profiles of integrin and ECM, and the
integrin isoform-specific regulation of migration of PDLCs. The array analysis indicated that mRNA
of integrin a 2, a 3, a 4, and a 5 were increased in migrating PDLCs. Anti-integrin a 3 antibody and

blocking peptides significantly increased migration of PDLCs, conversely anti-integrin o 5 antibody
decreased. Therefore, specific inhibition of integrin a 3 may be useful to induce migration of
PDLCs during regeneration of periodontal tissue.



¥ XL C—19, F—-19—1, Z—19, CK—19 (dm)

1. AFZEBRAE S D =

WARRE L, AR AL D A=
7R BHAESREIC N 2. C, ZorLREE A/ T D
JADHARIRE L COREEFTHZ L0 b,
T JE AR O FE R EAE RO T AR I AR
BRI, TNOOWREE T DA L 72
2 O H3 AR T~ O B AR FEH i D i A & $E
THDHMN, TOHIEH AN = X NIEHETRE
R RN L L, 5T 7 F A0 10%
BEREDfRIANLE TH D,

AR & A JE BE o BN BR B & O FR BLAE
T - A ORI EETHY, Fx
ORI EE (extracellular matrix : ECM)
AT 7 vl OEE NI E DY
W55 EELOND, ITH, MORER R
72 A 7 7 U CRBLOHIENL, x5 m
BEOTODEN & LTHERESALTW
b, Thbb, AT 7V Ta=y bD
FARWHIENC X > T, SRS Ol £ & e
HELGDL W FERICEST,

2. WHEOBEH

IR S e D 3l 7 - 1l 3 % Al 455
FaEMEHL, Th b OREBHIEIZ K-> THR
IR O 2 et 5 2 & 2 IS, HiR
iR b A RHC R3S 5 ECM &1 T 7
V¥ 7a=y b7 T7 7 A NVEHFHN, S
SICA T 7 ) 3B ORIRAHIH 23 105 74
REIC G X DB 2 Rt L7,

3. WD IIE

(1) & MEEBD D BEL 72t R B ([
KR MEEELEES - KBES
2070) & & b A HRHERE (Ca9-22 Hiia)
%, MIHIEEE 0.1 %OECHIT 24 Wifkz%
#1Z mitomycin C (& X - CHIFEHEHE % [
EL, Fx OffaEER 7 CRIB L7,

(2) M 3 A PRl F- & L T, transforming
growth factor-pl (TGF-B1), fibroblast
growth factor-2 (FGF-2) , stromal
cell-derived factor-1 (SDF-1), bone
morphogenetic protein-2 (BMP-2) £ X
Y platelet-derived growth factor-BB

(PDGF-BB) % M7=,

(3) AT LAt e 242 0 A 7 45 Rl I IR - ~C ok
L, 38 HFREIT% 12 MTS ¥ % v TRy M
ZHIE LT,

(4) HTRRIERRAE IR 2 4 well DYz
Va— RO A Fy/R=Bty b X
iz 96-well < /L F 7 L— M2, EFRICHE
S THHEE, ANy —ZRELTEHE
W A TR U7z, 1 38 B
&M E DA DX o THA L,
WEAE e i FE % Image J software % F T
TE BT LT,

(5) WrAERRLE 8 WFH I HAR AR 23 FE L9
LA RT L ECM OMc 7 a7

7 A )V (84 [K¥) % PCR 7 L 1 (Qiagen:
Human Extracellular Matrix and
Adhesion Molecules PCR Array) % H\»
CHERREAIZ AT L 7o, MERIEORE & bl L
T 2 U EORBENERTA T 7Y
VYT a=y e, ENHDOUH R
ECM (Z2>W T, U7 /Vv% A A RT-PCR
FICTGER L, HEAV—V—EEHEM
x-S L - TERBAFREL
T T,

(6) EFECIRIE L7z integrin 03 & a5 OHFiHT
& & integrin 03 OFHFE~T7'F K (Wei et al,
Mol Biol Cell, 2001) O #IIKZ L 2 Fl iz E
DA Z T T2,

4. HFFERE
(1) MR AELEE A V2 2h B 7 1 A A A 1

Fald Regulation( Migration area)

0.0
BMP-2 PDGF-BB FGF-2 SDF1

Medium  TGF-B1

MTS 7 v A IZB W Tl E N2 R &
787> 7= TGF-B1 (10 ng/mL), BMP-2 (100
ng/mL), PDGF-BB (10 ng/mL), FGF-2 (10
ng/mL), X SDF-1 (100 ng/mL) % fu»
THI ATV, Ml EmfEE g L7z =
%, PDGF-BB FIBMAEIZ 35N T 2.5 (5l iz &
RSN L 72, B> TLLRE o B Tk
PDGF-BB (10 ng/mL) % [GExtfRE L THW
7

(2) AR R IZ R BLT 2 e & K 1 &
ECM DOB& 1381

PDGF-BB vs. Medium

Fibronectin1

| Integrin 51 & e i 4
0174 s . Collagen, fype | o

Integrin a8 _ = o
083 NN s
= Integrin 63 & gamo
S g
@ Integrin @2 =%
@ i
@ 1834 Integrin a4 § 2°
& Laminin, subunt, g3
o e
a
2 2834
»
] ° e Laminin, subunit, a3
“BVitoronectin
-3.834
4831
-5.83 -4.83 -383 -2.83 -1.83 083 047
Log ., (Medium 24

Integrin 02, o3, o4, oS OFE(ET-IHEHE
I, SRR L LR 2 RN L7, —
¥, TNHDU A K ECM THhD collagen
type I al, fibronectin 1, 3 & TF vitronectin @
BRFRBEEIIEL Lo Tz,



(3) HMAEbE AR O integrin a3 & aS DML R
TEDZEAL

(A

Isotype contral tegrin a3 / Golg ntegrin a3 / Integrin a5

PDGF-BB(10 ng/mL )

Isatype control a3 /Vitrenectin  Integrin a5 / Fibronectin

PDGF-BB(10 ng/mL )

VAR O HIT I BB U 723 &
1%, ZOBENIT I RRICETR L,
Integrin o3 O HFEBLITIEA T 5 s AR IS

OFMAE ST, integrin a5 1XF DWW TIHIL
L7= (A), —7, integrina3 @Y H> R ThH
% vitronectin |3l B AP T, integrin a5 O
U iy KT 5 fibronectin [ ilF A Hlfa & C©
B L7 (B),

(4) integrin 03 & a5 O FHEDSMRLEEEIZ KIE
TR

Migrabion anea

4 Reguinton

Fok

|I|l ]

PDGE- BB ﬁiU{%ﬁTT integrin o5 EP*EI?L{ZIVE
FHW T integrin o5 Z fHET 2 & AR O
WEEmEREIIED LT,

—J7, integrin 03 &ffRBL L THiE LT
5 uXF—EZRFAR WPAR) [T r X —
£ (WPA) OFEH % HEFT % integrin HE~T
F R (a325) LA T TNRTF R (Se
0325), % L C integrin a3 HFIHIA (Ab-ITG

a3) & MW T integrin o3 ZFLET B &,

PmHBBWﬁ%ﬁbfb%,mxmBB&ﬁ
(MR A T AR SN L=, $£ 7, integrin

w@m$i&£nﬁW@@%_%mbﬁm

277,

ation (Migration anea.

Foid Regu!

B AR ML O AERFIZFEBLT 5 integrin 03
& integrin a5 X587 S0 REEZ R L, Mk
AR T DR EBEEZ KT LT, T72bb,
B AR AR AT O3EE X, integrin a5 & fibronectin
EDREAIZ X o> TR S HL, integrin a3 &
vitronectin DHEHIC L > THHlE Nz, &5
(2, integrin a3 FHEIZ X 2 MilasEss O M%)
B, HIfREEE DREICENR T B2 b
Do

integrin a3 & AMAEME ETHA L TV D
uPAR (2 uPA D35BT D Z L HET L7
F R TH D a325 1%, FEEHIZ integrin a3 DB}
EEMETHLOTHDZ &M D, integrin 03
205 Al e B B A IS8 < A = X AT
uPA & vitronectin 23B85- L TV 5 ATHEME SR
MEniz, T b, 032512 Lo THEAILE
SH7z uPA 73, [H#EHIIT integrin o5 DOiEME(L
BT D Z L2 X o T, HIulEE AR L

ceEZLND,

Integnn
aSg1

F'DGFR r:
Fak]

PDGF-BB

1 W

Integrin 3 <
a3pl

O

1
1
1
!

S 612, integrin o3 PFAFANL, HA LEHE
RTS8 % 5. 2 912, sRARMEHE I oD 3 7 % {2
HETHZ 00, WEMBEOBAEIZBWTE
LD FRGMRR ORI A P L, S5 E
FREPERT S 2 R 2720 TH H ]
REMEN RSN,

B JEI & D TRIF ORI A B D &, (RER
WSS FRE T B WL RN « RridE & &
AAMRT =<V AE{ZFFONT TR
ZICH LA (N7 F FEE) BDEELD
LEZBND, HIFBERE A Hl4E 3 2 HERe M~
TF RERNT, AT 7 ) v —ECM AT



MZ T, RERTOSHACIEEZRET5 2
LI Lo, WEMEROE M L AR
TR INRBE A TENL T D Z L E, kol EE
FEOFT- ISRV ED B 25,

5. ERFRERCE
(BFFEfFE . WFFE o3 K ONEEEARTF TR 1
TR

desEamsc) GGE 1 1)
) Ugawa Y, Yamamoto T, Kawamura M,
Yamashiro K, Shimoe M, Tomikawa K, Hongo S,
Maeda H, Takashiba S. Rho-kinase Regulates
Extracellular ~ Matrix-mediated ~ Osteogenic
Differentiation of Periodontal Ligament Cells.
Cell Biol Int, 41(6):651-658, 2017, DOI:

10.1002/cbin. 10769, &FHiA

(CEaREE) Gt 6 1)

O JTkREE, [UARES, HIRTFHE, fak—
2, PO, AE—, PILEs, K
—BL, ELEIERE. ROCK BHZE A% R s i

DA EHET 5. 5 142 [B] H ARHBHMR TS
DRFRE, 2015/6/26, ALTLM

@ Yamamoto T. Smad2 and ROCK signaling as
Potential Therapeutic Targets for Periodontal
Regeneration. 63rd Japanese Association for
Dental 2015/10/30,
Fukuoka

@ {IFSEREE, JUAECSE, (RS, HET
BE, AME—, TILESE, KFE—iL, miEE
&, R OEEICB T A T 7Y v
OFEHLHE. 5 59 [\ A AW &R P2 EFT
i K4z, 2016/5/20, VRS

@ [ A B
Regulated by Rho-kinase in Periodontal
Ligament Cells. £ 37 [EI[if] (LIt 7> IR 2%,
fi] [ 8 2252 FLRREEL,  2016/10/16, [ 1L

® Kawamura M, Yamamoto T, Yamashiro K,
Shimoe M, Yoshihara C, Ideguchi H, Aoyagi H,
Omori K, Takashiba S. Role of Integrin Isoforms

Research, Symposium,

Osteogenic  Differentiation

during Migration of Periodontal Ligament Cells.
95th International Association for Dental
Research, 2017/3/24, San Francisco, United State
of America

® RERE, [LUARES, [LES, FHT
WE, HUNE, HF O, K&E—iL, &%
EfE. AT 70 YT a=y hOBRIH
T X 2 HAR A G O£, 55 146 [0 H
AR FRFAETRE, 2017/6/8 [ FE bk

El, w

6. WFICHLR

(D MFgEREE

A EH (YAMAMOTO TADASHI)
] (LR o] (LK ZEIRBE - GlEm
Wr7ed 25 50432662

(2) WFe sy

Ese IEME (TAKASHIBA SHOGO)

i [R5« KPP P SR - 2
%

e &5 50226768

R nEk (HATANAKA KAZU)

o] | LI R - T LR 7P - BB
e E TR 50362992

TiL IEs (SHIMOE MASAYUKI)

i [R5 - KPP E S Sr7RE - B
#

WHEF T F 60580264



