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Aiai: MEHERTFEREb~A 7 vhiF &2 AWV=MRO BT 7 F VG ERE L L EEORsE] L,
UToe6ZELVERIND,

E1EFS] T KXo RBLOENEZR Lz, IR 7 TH 280K 720 A I A 272 & oRili
DZEMHIARY— M L0 FHE SN0 bBE IO THEEL L. 2 E TR A SN T E 2N 00
A N A OZERB 72T IESC, KT O R L & RFTY 7 O FIEIZ DWW Tl 7e, F 72, EGF Hli%
2 KV E N BLFEEIED 2y TR0 DIFNT FEIC OV T B L. AFED T 71 —FIZ o Tk,

% 2 E RS EGF 2 Az EGF BB b~ 4 7 mhiFOfERL) ik, MR BT e EGF iR A i ¥ 5
Z & EEMIC, BGF BB~ A 7 ahit2ER U, Rir-IZEELT % EGF & LT, EGF O H /LR VRSl
HRIEMEDT P R 7 = = V%9 % prEGEF (photo reactive EGF) ZEIn+ LFAIFEIC L » TERIL . prEGF
ERIEICT IV EEAETDH~A 7 whiloxt L TRRRIGIZ X > TEE/ LT,

% 3% [EGF L 72 —DRFTY T A X —§I#INZ & 5 EGF L& 7 # —DEMAEEOMIT] Tl3, EGF Lt 7%
— (BGFR) O@EBEBMIAK TH L MR LR (M31) Milaz v, EGF BEEL~ A 7 2hi1-I1Zxt3 % EGFR
DIEMEAL BRI L & f#T L7=, EGF BB L~ A 7 v hi1-12 £ 2 JRPATHREIC & > TRI{-3T#%5 C BEGFR 234575 L 7=
7T AL —DFEEPIHER S, MK~ EGFR OFEMALMEIk S D 2 L aVRIR Sz, -2 oiEbiE L
REMIZEIX BEGF BEEfb~A 7 Bhi T O A ARBURLFT D 2 & ode, it A XOEW TS HIHNCE]
BEND EGFR D7 T AKX —H A RNEI2 D 7o DR EE~ORRE ORI EHIE TE 5, IR OB NI
> THIMIC %9 2 ST BGF R O BRFRIAIZE (LS HIBE SND Z EAVRIB E Nz, 2RO D Z &b, BGF EiElL~ A
7w R 11X, MIRORFTY 7R EEE Oy — L LTHERTH S Z LR ST,

% 4 % [EGF © BT & 2 MO ECIEFETT VOS] T, BEGF BEEl~ A 7 vkt %2 H\Tib
FHRACMER T T VAR Lz, 8%, Mo BGF filBIIGE Le Ty 770 oG LIZ R R T FIREEIS
Kb, —7., BGF EElb~A 7 vhif 084 TiE, B & MR OSEAIIWHREIc A U, EYICHE - T EGF #kAH
BN EMFSND, £ 2T, BGF BElL~A 7 ahi & AW TR — il 2 HE L, ~ o AR
(Swiss 3T3) MO EB) 2RV % FRRAFEE L 7=, EGF O RATHIEIC & - THIIAAMA D ERK 1/2 DIEMEIL &2 E - 7=
IR E 322 F MERRE B OB E SR S, 2 OFAMERES OFFEIT BGF [EE b~ A 7 vkl OIS E
WIRIFT 5 2 ERNMERENT-, & 2 C. HIEES BEGF [EEb~A 7 nhi+OWINEE %Kik L <, Mok
FAECHEFME T VAR Lo, RET VT, KGR FBMEIIC X 2 RWHREF TRIICIE - T EGF fili% o Z2M
IR —EIISE T DM OEEREB O L2 EEBFIMCE, v=AX T ay MEOAELFEHTIEICL > T
MIANO Y 7 RZELFMMTE L 2 &0, Mot ZEEOFMET LV E L THFHATHDI EEZ DN D,

% 5 E [EGF D FETHIEICISE L= M0 B RBEY 2 nMERRES O o FHEOMIT] Cix. 5 4 RIS T L
7o R o J5 M RREBARNT (2 X DAL F B MR T T L2 AV <, MMEBOmMICRE S+ 55 7T AR e
FREE L 72 B8, EGF O JRFTRIMIC k9~ 2 Mlla o b8 0 2L 2 E EfAT L, MlRNO > 7 S NREO B % 7T
fili L7z, EGF O JRFT#KIZ &L 2 MI D B FEH0 72 5 MAERHER) OF5813, MR A& HI K 7 CTd 5 Racl, MEK1, ROCK,
MLCK DBRHEIZ L » TR R b, 2206 OMERHZB W THIIERR DT 7 k2 4> OFiliENc B 7 5eE
Y I AT UBRBEO Y VEMEOMIEN TORIESMAIGEVWNERR SN, 202 25, EGF ORI L 5
AN D B 2072 5 I MERFIEEN OFFE « HERFICIE, TEREE S QW2 PISK v 7 /LRI IE RS 5837, Racl, MEKI,
ROCK, MLCK (TAKAE L7V Wb I A4 o SRR O BEM L S B R B 240 5 = L SR Sz,

F6E RIE BV TUI, R THELNT-MREZ LD EEHIZ, SBROBEIZOWTRAT,

AWFFECIX, B BB b~ A 7 2k 2 ER L, MIRORATY 7 AR RO L 22 A LA O 35 7= 72 T
FIEEMWNL Lo, APIET, LIRS T 253672 0 ORI 2 B LI RE~OFEBRPE IR Cc& 2,

%5 @ FROCEE T, FI3C 2000 T2 & B 300 EA 1 ET ORI 50, b L<IFIEI 800 #E A 2 TR L T2 a0,
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Directional cellular migrations as a chemotactic response to spatially inhomogeneous growth
factor stimulation play an important role in establishing physiological mechanisms and pathological events
in cells. In this study, epidermal growth factor (EGF)—immobilized microbeads were developed by
photoreaction, and their local stimulatory effects on the signal transduction and the dynamic chemotactic
motility of fibroblasts were evaluated in detail.

Firstly, signal propagation in response to local stimulation of EGF was examined. It was found
that the size and number of EGF-immobilized microbeads led to regulate signal propagation in different
manners, as the size and number of local EGF receptor (EGFR) cluster were varied with those parameters.
Thus, EGF-immobilized microbeads found to be useful to analyze local signal transduction.

Next, local stimulatory effects of EGF-immobilized microbeads on the chemotactic motility of
fibroblasts were evaluated. The local stimulation resulted in global activation of ERK 1/2 and
directionality of cellular migration. In particular, regulation of the number of EGF-immobilized
microbeads influenced not only as the concentration of EGF but also as the time interval of local
stimulation. This effective technique allows cellular migration and biochemical analyses that will help
elucidate the mechanisms involved in signal transduction by spatially inhomogeneous stimulation of the
growth factor.

Finally, the mechanisms of directional cellular migration by spatially inhomogeneous stimulation
of EGF were elucidated by signal inhibition tests. The evaluation of chemotactic cellular migration and
signal transduction in response to EGF-immobilized microbeads revealed that Racl, MEK1, ROCK, and MLCK
were essential for directionality of cellular migration. In addition, it was found that the distribution
of phospho-MLC played a significant role in inducing and maintaining the directional migration.

In conclusion, EGF-immobilized microbeads were developed as a new technique to analyze the local
signal transduction and chemotactic cellular migration by spatially inhomogeneous stimulation of EGF.
This technique successfully led to elucidate the mechanisms of chemotacitic cellular motility. The method
proposes a new type of growth factor stimulation 7n vitro system, which would mimic spatiotemporal growth
factor stimulation in vivo.
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