252
A (Ala) :alanine
C (Cys) :cysteine
D (Asp) :aspartic acid
E (Glu) : glutamic acid
F (Phe) :phenylalanine
G (Gly) :glycine
H (His) : histidine
I (lle) :isoleucine
K (Lys) :lysine
L (Leu) :leucine
M (Met) : methionine
N (Asn) :asparagine
P (Pro) : proline
R (Arg) :arginine
Q (GIn) : glutamine
S (Ser) :serine
T (Thr) :threonine
V (Val) :valine
W (Trp) : tryptophan
X (Nle) : norleucine
Y (Tyr) :tyrosine
1 3CF3RGFL B XFEFD) - AFRDIETR LT,

iPS : induced pluripotent stem

ECM : extracellular matrix

HSPGs : heparan sulfate proteoglycans
FAK : focal adhesion kinase

LG4 : laminin globular 4

rec-LG4 : recombinant-LG4

MMP-9 : matrix metalloproteinase-9
CM : conditioned media

BCA : bicinchoninic acid



SDS-PAGE : sodium dodecyl sufate-poly acrylamide gel electrophoresis
DIC : N, N’-diisopropylcarbodiimide

DMF : N, N'-dimethylformamide

Fmoc : 9-fluorenylmethoxycarbonyl

HOBt : N-hydroxybenzotriazole

HPLC : high performance liquid chromatography

rink amide resin : 4- (2-,4-dimethoxyphenyl-Fmoc-aminomethyl) -phenoxy resin
TFA : trifluoroacetic acid

ESI-MS : electrospray ionization-mass spectrometry

MBS : N- (maleimidobenzoyloxy) -succinimide

MB : maleimidobenzoyloxy

PBS : phosphate-buffered saline without Ca®* and Mg?*

BSA : bovine serum albumin

DMEM : dulbecco’s modified eagle’s medium

DMEM-F12 : dulbecco’s modified eagle’s medium-nutrient mixture F12
FBS : fetal bovine serum

HS : horse serum

HDF : human dermal fibroblasts

PC12 : rat pheochromocytoma

ARH-77 : human B-lymphoid cell line

RPMI-1640 : Roswell park memorial institute-1640

EDTA : ethylenediaminetetraacetic acid

Trypsin-EDTA : 0.05 % Trypsin, 0.53 mM EDTA-4Na

TBS : tris buffered saline

PFA : paraformaldehyde

DAPI : 4,6-diamidino-2-phenylindole

NGF : nerve growth factor

PVDF : polyvinylidene difluoride

HRP : horseradish peroxidase

ECL : enhanced chemiluminescence



o

IR, IUH B2 X o TIPS MIBLOEIN AP 407 Z & 1T L 0 MRk L5 - AR
OISR IET T2 DTE B ERE £ - T D D R T 22 R AR 22 R ST 2
DA AR E LTRBY, fMiE, &5, V7V oZmENSHERINDS. T
DOWFFED T—/LD—>& LT, BAE S 2 U CRRIZIT W =R oeiy 2R B %
e g 2314 F~T U T VORI ZFT LD, BUE, MlaERICs W TREEM O
RESENEH SN TEY, e 2RESCEH 2 O TRV R A MEE LA
YTV Y x MR OB BT O TW S, RN TITMS,~ Y > s
A (ECM) DMl R E LTHEEL TWA Z e, XA 4~T7 U 7 Lo%IcEk
W T ECM DRSS BEARAY 72 S AT B O BR TS IS E B 2 b T 5 29,

R, M, AN, SROBEFHSRE T S, BRI 04 LTV DR
ROECM T, WHRIaZ -4, FI=0, A Rz EDOR U IRTESL, /3—
N REDT AT H T VA MOBBRIINLTWD., ZLb Do FITFHEAICHEAT 5
ZET=ERuDEH 2y FU—7 ZJER L, B 72 SCRHASCEES & L CRRk O
WHREMICHE G LT0D Y &bic, REBISMRICHEBAICEE T 5 Z Lick
ST, MlaosEg, mb, i, EERE, kaxodEmBiftzar fa—LLT05
V. ZOXHICHIEBIILHREEEET L b, Mk TFOSTFITHB LT AL
F~TUTNHEOE =Sy e LTHEAINTWA.

HKEROBR RS D—2>THDHT I =10, o, B, vHNLRD FTEEMEL LT
&K 50 T ~90 T OFES XV BT, MBS ICEE AR E R TIED, FE
Bk, mhRRZeifR, mAERAE, AIGRE, 23A O - 57 EICECEE LT
%9 BUEETIC5MEDa (al-o5), 3FEOPE (B1-B3), 3FEDYEE (y1-43)
MEE S, ERENOY 7 a=y NOEL RHAGOEICL > T, 16 FEHOT AV
T A —IRPEESNTWD V. 20T A Y 7+ —a0F, ke DI T
FREAICHEL L, BEROBECHEEOMFHICHEERERH R LWL, 7=V
AL TR R ENTT A Y 7+ —LTHY, DRT T 7 A MMMz 2
RIG, BT TF R HWTIFRIC L - T, FOAEYIEMES A SR Sh T & 7= 89,
HKOIZT I =111 07 2 BRRCY A 5k L7 673 F B OB A~ 7 F R Wz A
7V —=u 7N X0, ZEOMBEETEERY] (s 7T K) ZRELTE
09 RESNEEELTF o, e 72 —BRIGICEST 2 b ORI E
ncTwna. #ilzi¥, AG73 (RKRLQVQLSIRT, mouse laminin ol chain 2719-2730) [/
ESARART Ui T e T A7) B (HSPGs) ThHY VT hvaLer X —L L



THIRAEA, AR, Fhetfh RATHE 7 & OG22 R4 101519 F£7- A99

(AGTFALRGDNPQG, mouse laminin ol chain 1141-1153) (%avp3 1 > 7 7' VU U kEAHEL
¥|Td % RGD BLHIZ & 4, MlaEss L iR mEss 29 ER
(DYATLQLQEGRLHFMFDLG, mouse laminin ol chain 2747-2765) (%a2Bl A > 7 7V
VAN LTS - AR 2R 5 22D b0 Lk T — R R E AL
TFRIET I = OB BRI HBL T X 5720, HRENR M A~T VT
JVBHEE~DIGH B S S

ATFTVNL, as—Fr, FI=y, 74T uxsFriE 0 ECM RS
DEFERMBRER L 72— L TR AL TEY, Hlao#, R4, ok
TR A A AL L KB E 2 B LT D B2 MiasEas OB T 1 T
TV ATIEMEAE S, BTN KA AL &2 LieA A R-T U b7 uvis
FENKEZ B B, ML ST A T 7 U OIS B A A S EAYIC ECM & fE
aLl, FAK, #V v, BErFx a2 EOMRNS X7 EOMABFERZBELTT
7 F R SN D D LTl I E @ HSPGs T, MlaEEss, i
Wi, HEEBEOER, WK T ORI £ %< OMEELZH > T D 23 Bsromkse
G, FEEICBW T T e T 70 URBHEICE Z &0, AL T
PEEEA RO, MaHESCHIIEEZHEIL TV D 2 ERHLMNIR-TER
230 Gl 21X, Yo TFH -l 1Fe2Bl AT VY L EN LIma T —F L~ O B
R—FLTWEZERHREESNTND . 7, 7470 F 3T h -2
LobBl A T V) U THES LEEREREFET S Z EAHLMICERTND B,
SO, YT UREERTTF RAGI3 X, 1 Mag—Fy, 3=, 747
X7 F IR EDA T T EE X R EOLEEE AR ST D EER]) &
LTHBET 2 Z LS ST D ¥ Zhbo®iEns, ECM MDA T
TVl T ACRIBCERT S 2 L DAY ERIRSEEO RBUCEE TH H Z &
Nho TET-.

BFAKOIE, 7=V HEOMESE T T R0 RS L7055 &0 T 2hEO
X M UACEE T 52 T, Mk LEicmid e TATREER] & OFERD 31 4~
TV T IVOB%E BINCHFZEE1T > T& 72 020 2 F o i T v F T B 2 &

TEODNDERMEZIEO X M3, BRICHRARATLEE E LTEESH ST
HAEMREAECELT ST TH D B T I = BkOMIESE T F RE
AL SEIZF MY VBTS2 1T U & T ok AR Z R L, £ DAY
PEIZATF RBMEIERT 5 L 72 —BRAR LD Th o722, £/, * MUK
CEEIT D 2 L TRTF FOMBIC T AIEMEITAFIC LR L2 S5, ik



Sl in vivo TOEBRTRTF N-F% N UENBIGHREZ BPY & Li-lagmica
THDHZEBRLTWND D, R ETIE, EWIEESTF FROZ 7 E ¥ M
VEMBEODE TS AT VT E LTUSHT 28BN, Hix e s —712 X
STITbRTVS ®9 ZD X5z, 7I=vHED L7 Z—FRARFERTF

NZ& B El S /2% MU, M L ricmid A A~7 U 7 vE LTHE 7Y
— LR EL R ENTE .

AHFEm LTI, 2RI MIISEEZFET o007 U V= MUESEEM & LT
DT F R-F hUEOAIHLE B 912, Scheme 1 % OY Table 1 127737 F K& Hw
T, LLFD 3BT W TAILTR, MBAED TRt 21T - 7.

FELIETIE, ZHEESTFTHILTI=Val#LGA TV 2 —LIZERA L. 73=
val $1 LG4 E Y 2 — /L OAYNENEZ B L 72 setER oAl 2 Bz, AGT3 &
EFlzz ZH W T o T ba2Bl A7 70 Ol Lt 72 —IZRRHZERAT 53
TFR-F M UBEOEREZBE L. 73 =0 al LG4 TV 2 — VKD 2 FEEO
IEPERT7'F K AGT73 & EF1zz (a modified peptide of EF1, ATLQLQEGRLHFXDLGKGR,
X: Nle, mouse laminin ol chain 2749-2767) Z=fix OE|SG TIRA L, F MU BEIZEE
b5 810k T I = ol #HLGAEY 2 — /L OMEEZ R L -IBE T F F-F% |
YU ERL U2, ZOAEMIENE AT L 7 2 = al $5 LG4 ¥ 2 — LD EWTE M
b L7z,

F2ETIL, 2FEHO Y T B UREA T T K AGT3, C16 (KAFDITYVRLKF, mouse
laminin y1 chain 139-150) &, =M 1021, avp3 X Tabpl A > 7 7V v EHEGT 5
3D A T 7Y UG ~_T7F R EFlzz, A99a (a modified peptide of A99, ALRGDN,
mouse laminin al chain 1145-1150) & Y A2G10 (SYWYRIEASRTG, mouse laminin o2
chain 2223-2234) %AW T4 OMAGHOEDIRE LT F R-F M U A /ERLL 7=,
O OMIEETEE, MlaffRERZRET 52 & T, F MUK ETOR~TF
INAXIEE SERPA) B g o T By

# 3 WmTIE, XTFR-F MY UBEOREIRIZERL, BYUMELE LToOXx M
VAR L L, XTTF - 72— OMAEERSCAEY FRORE 2 2R X <
THZEEAME L. F M UBORALD 6 MO (1.5-1500 ng/mm?) (2T I =
voal $HERDavB3 A 7 7 ) LCHEGT DT F K A Lo T THREE T D
RXTF N AGT3 FEE(LS AT TF R-F M UREEER L. ZhbfEx T
T R-F% b UEORIGR E T D 7201, AaEEAETENE, ARG, FAK
DU UL, MRERBREEEZIE L. £, XTTFR-F b UERDELL
EYIEHEEFET LD ORELY N U EERE L. S5, BREXTTFK



A99/AGT3-F b T D RGN RIZ OV T H i L 72,

o1 chain a2 chain

J_ S

j/ A99a (ALRGDN) .
: .* y1 chain 0O

Ci6

(KAFDITYVRLKF)
A2G10
(SYWYRIEASRTG) N\ 5
-
r g®
EF1zz -
AG73 (ATLQLQEGRLHFXFDLGKGR)

(RKRLQVQLSIRT)

Scheme 1. Laminin-derived bioactive peptides

Table 1. Laminin-derived bioactive peptides and their cell surface receptors

Peptide  Sequence® Chain (Residues)” Receptor

A99a ALRGDN® Laminin a1 chain (1145-1150) avp3 integrin

AG73 RKRLQVQLSIRT Laminin al chain (2719-2730) Syndecan

EFlzz ATLQLQEGRLHFXFDLGKGR (X: Nle)  Laminin al chain (2749-2768) a2B1 integrin

A2G10 SYWYRIEASRTG Laminin a2 chain (2223-2234) 61 integrin

C16 KAFDITYVRLKF Laminin y1 chain (139-150) Syndecan/B1 integrin

# Peptide-chitosan membranes were prepared using a CGG sequence at the N-termini and MB-chitosan.

® The all sequences are from mouse laminin o1, a2, and y1 chain.
© A99a is a shorten and has similar biological activity of A99 (AGTFALRGDNPQG). A99a-chitosan
membrane shows cell attachment activities as well as that of A99-chitosan membrane.
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FI=Vaul $H LG EDV 2 — VOBEEZ BB LIZBEXTTF F-F M UK

1 Foa

HUOBELR D ECM Th 2 R, #MEkOFEAE, FREEICB O TEEREE 2 17
LTW5. a, B, y#HOR5~T 1 3 BEROKKERY LV RIETHDH T I =13,
o> ECM 2y o sim L& 7 % — A AEAVER L, Bx 22/ aoksRe 2 B7- L
TWB ST SN TOMEEREZHET S 2 &%, Mg, MilEE, me
R, EREOEIT R OMREEMRE L o EMTF R 7o RAIZEWTEETHD
LEZLNTWS M, ZhETICT 2 =13, SHEEOs, 3FEOP, 3FED
VERERENTEY, TNOLOERA/EKRE LTI FEDOT A V7 4 — LOIFERHE
ENTWAD D, 5FEDED CRIMITIZG RAA » (LGL-5) L IEEN D 5 HDERIR
RAALUFET D, 73 = ol LGL-3 TV 2 — v LG4A-5 EV 2 — L& L
Thia oA T 7V EMBEAERT L Z L mbnTn5 9 &5, 93=ral
B LGA BV 2 — T, ~NU AT URREE, SN— Ly, AL T 7 F R, oY A
kaZUhy, 747001 SHHAEERATSE ¥ cnsoffsil, 7=l #
LG4 IXZMEEED T CTH Y, Bix pfifaRm L 7% — EMAER T2 2 & 2R LT
W5,

FARGIE, 7I=2-11 0487 X/ BRA A 8T 2 673 FIEHOAK~7F K& H
WK 20 OIS T F FeRELTE - 9. s ofifaEsg <7+ ®
AR AR, b, ARZEEME, MAESE, AUEIRE & Vo Tk x e AEWTENE E R
FTZENRH LN R B2 Koz, XFFRRI Y = Bk T5 R
H DD LGA T Y 2 — A bifix RAEWIHEESRTF RERELTE . 20Ty,
TI=vol i LGA Y o — D 2 OGRS AG73 (RKRLQVQLSIRT, mouse
laminin  al chain 2719-2730 ) & EFlzz ( a modified peptide of EF1,
ATLQLQEGRLHFXFDLGKGR, X: Nle, mouse laminin ol chain 2749-2767) 73 [A] &€ & 4L7-
(Fig. 1-1). AGT73 I E @M HSPGs DY > Fh VITHEE L, 77V v TIROER %
o MifapEs 2 EE3 2 & & b, MiflalEd, =¥, ok, ~ Vv 22 xnrn
T7—1-9 (MMP-9, ¥JFF—¥) fEk, MREEME, mEHEL2RETs 0%
16.22509)  EF1zz 1Xa2BlA T 7V THKEA L, T F U ARV AT 7 A RO
LD MaMEAIEET S 220 <5z, MMZ LGA XL R BOAR T X
FREHLEER N D, LG4 &Y 2 — /LD AGT3 ELILY T B v & LI fifasEg IC E 2
THY, EFLENLIEEICo2BlIA T 7V &I LA RICE DD > T D Z & AR



Eh . Lanl, LG4 £V 2—OFTO AGT3 #iz & EFL EAr OAHME, &
BHUMIATAZ2VEFIC W TEEEHNCRREE S U TR0,

XTFERT BT ML TEOND X MY X, AOETH Y, AIETRE &t
THZENMBN TG 29 % N U TR IS T 508, MRS TETEI3F
72 % Y IREA RN TG EOR T IR ShTung %),
LIRTEH 61%, ik L~ HZ B, 7 I =V ROEERTF RE2 % o
B EE L L, ECM &R L7 BEREMEIS 2 1Bk L 7= 2 %Y. 72, _TF FOLEWiE
PEI, MIjEo7F RORBEICERYTHDL 2 L, F M UBEICEET D2 LT3
TF FOTEMPNAEZITHRESND 2 &2 R L7 29 SnEmAs1E, B sy
G _TF R-F M UEEBR L, ERERICHZHfE L in vivo 7 v A 2{To 7.
ZORER, AGT3-F N UIXr 7T 2 A N ERAGEALICBE T 57200 % v U T
FLTSHARETH L Z LR LN -2 2. &512, AGT3-F MU HE AGT3
Za— L7 b— b ERBRICIAE T AEREREEZREFL TWAD 2 DRI T
7= ZHBDOREEND, XTF F-F bV UL & OMRE T 05y B~
DISHICENT =B 7y — L 055 2 L AR Sz,

ARETE, YoThrla2Bl AT 7V Ol ¥ —IZRFFIERT 27 2
=0l 85 LG4 &Y = — /L OAEYNENEZ B L 7o REER O AR A2 HBUIZ, Z o LG4
Y 2 —/VHREKD 2 FEEOIEME~TT N AGT73 & EFlzz i~ O)ilA‘f/ma L, ¥k
Y UMRICEENT D Z EICKVIRGXTT F-F MU BEaER L, iz LG4 ¥
N B DAETENE L i LTz,

o1 chain

LG4 module

EF1 site AG73 site

Fig. 1-1. Laminin al chain LG4 module



5 2 i« ERMEE XOERKIE
1-2-1 RTF FARR

~7F Rix 9-fluorenylmethoxycarbonyl (Fmoc) [EAR A RRIEIZHEWV FENC TERL L 7=,
RTF REROEE (LYy) 12V 277 KLYy (Novabiochem, 73 /4 -
0.74 mmol/g) %A\, CERKmNT I RiZ72b L HIZAKEIT>T-. Fmoc Ri#ET 2 /
BelL, (ISHERGEILAY, Asn, Cys, GIn, His IZ trityl J&, Asp, Glu, Ser, Thr, Tyr iX
t-butyl %, Arg I 2,2,5,7,8-pentamethylchroman-6-sulfonyl #, Lys (& t-butoxycarbonyl
EoboEHWE. LY % NN-dimethylformamide (DMF, BH/{b2%) T 3 [EIVEHE
L721%,20% '~ U 2 IDMF 212 T 20 ik & 995 2 £I2 & »> TP d Fmoc
HKOBSRH#EEZIToT2. HFOL Y% DMF TA4RIYEEFT 52 LI2L Y BXY DU kR
EL®, LYro7 I 2 RICK LTS5 Y&D Fmoc i 7 X /L
diisopropylcarbodiimide (DIC, [Ep#{t%), N-hydroxybenzotriazole (HOBt, J&ia{k%),
BIONEEEE L CTDMF 2@ &N, 1RRIEE 9 L Tiige S ¥ 72, 1R, &0
LYvEED =2 KU & vz Kaiser iBRICE D, SUSKRILE MR Lz, BUSH
Fefg L CWIRWEEIE, BOS YEORET X /iR & DIC, HOBt, 3L U DMF % i
BNZ, LHEIRE 5 L TG S, RISHERM L TWD Z & 2l LIche, 7
BRI LT VY % DMF T3[R L, 0 20% XY 2 IDMF (2T 20 %y
MIRE LT o7, LR, &7 X JBOMiG & Fmoc EONIREDOEEA VKL,
BONTRESTTF RL YR A ) —)L T3 EVESE L, RS Ez. ST, R
N7 F R LT trifluoroacetic acid (TFA) : thioanisole : m-cresol : ethanedithiol : Milli-Q
K (80:5:5:5:5, VIVIVIVIV) DIREIKRAZM %, =R T IR T 22 LI2k > T,
HRELEDOPREL LOL Vo DOXTF ROMBiZ{To7=. WIZ, VY rE7 4
NE—=TREL, BROXTF RE2ELAREET. AIRICYZFLZ—T VL EZMZ,
Hrith U7c ik 2 im DB K VYD, LB 2 HE Y = F Lo —7 L CTilidik, =
DB AT o 7o ZO8EEL 3 [TV, TR 2 251 TRz S B 7%, 50%HERE/MIlli-Q
Kam Nz TS FATF R) . GO~ F RiZ, Wi HPLC (Waters,
Wydac 5C18, Mightysil RP-18 GP 250-10 column (Bi5{k5%), 0.1% TFA/MIlli-Q /K ¥ X
V0% TFAI7E b= UM LB 7TV ) ICTHERLE. BRLESTF R
EHAERLE L, BENEBROMEKESGZ. X7 FOMEIZIHPLC 2, o rEITESR
38t (ESI-MS) & W THERR L 72,

1-2-2 Maleimidobenzoyloxy (MB) - ¥ DFF#
Chitosan-10 (Wako, 428 mg, 2.66 mmol of sugar unit) % 2%REFEE/KIAHE (21 mL) 2



VR L, 1 BpiE ¥R L7=. DMF (5 mL) % /il % 7= #1Z N- (maleimidobenzoyloxy) -succinimide

(MBS) (25 mg, 0.08 mmol) /DMF (2 mL) &R &K&H FTMZ, L T=RET
24 WEHHREE L7z, 5% NH,OH KIEHR (4mL) &35l x, #Y 1L T 4CT 3 KREH
BEE L7z, DMF (200 mL) ZNZ 721, &OaBEC K-> Tk S, IEWIC 75%
A X ) —)VIKIARR : 5% NH,OH /K¥ATR (40:0.5, viv) C 3 [EIPE4E L=, &%, 100%
AL ) —)VEMZ, BT X 0Dk % 20%EEE KRR CafR L,
U CHAERER L MB-% Mo & Le (ER - 260 mg). #3 b7z MB-% 2 %,
A%RFERE I IRfE L MB-F M U RIR & LTz,

1-2-3 LG4 Z ¥ 7 E (rec-LG4) DFFHEL

Lipofectamine 2000 (Invitrogen) % VT 293T iz LG4 ki x % > /X7 'EH D N
Kz Histag Z I L7z rec-LG4 FBL= > A N7 7  (pCepLG4) # T AT =
syar L FFoRT =gy LA, 10% 7 2 ifiE  (FBS, Invitrogen),
100 units/mL ~X=</V >, 100 mg/mL A ~ L7 k<A > > (Invitrogen) 35 & T8 5 mg/mL
E=—nr~A 3T (Sigma) % & Tr Dulbecco’s modified Eagle’s medium (DMEM,
Invitrogen) % VT 37°C, 5% CO, & T T3 HIMEG#E L7=. 0.5 mg/mL B =—nr~
A v & DMEM (CEBIR Az, HIMIERMA T CERRTICHIRZ 2 7 B %
ST, MR 2 N7 E A E oAWK (Conditioned media: CM) 13X, 12 IRffi] 35
X2 5 HEENXL, 3 00BEC &> TAMi 2 FrE, Complete EDTA-free (Roche
Applied Science) %2 -20C THRAF L7, B L7z CM L, 80%Mii 21T THiLZZ L% %
1TV, 47C, 8,000 X g T 30 4rffliz L L7212, L% 10 mM Tris-HCI, 500 mM NacCl,
10 mM imidazole/Milli-Q 57234 T 4 TNy 7 7 —ICHBER .
Nickel-charged agarose resins (Invitrogen) % Milli-Q /KT 2 [EIPE# L, Eit/ Ny 77—
TEH{LSH CM ~Nx 7z, 4C, 60531 v FaX— gk, 7a~v  NIIF374—07
2 (Bio-Rad Laboratories) (2% L, 20 mM imidazole/PBS T¥i% L 7=. Wi, His-tagged
LGA Mz % v /X7 (rec-LG4) % 250 mM imdazole/PBS TiaH SH7=. BN L7
LG4 #¥ax % RV BIwik %, PBS |2k L T—RuEIT 21T o7, @M L7k %,
Centricon (Millipore) % W CigfE L7=. Z /3 7 EBEDTEEIX BCA 7 vt A F
> & (Pierce) ZHWT, F v FORMIFICFHHM SN TV D IFEICHE > TITo 7=,
B8y B ORI OMETRIL, 8 It4F T T 10% SDS-PAGE #4T\>, &7/L-% Coomassie
G-250 Blue (Wako) THfad 2 Z LIZX > TiTo7 (i >95%).

10



1-2-4 HiRaEEE

b AR R R SRR SR (human dermal fibroblasts, HDF) 1%, ¥kt ar U % &
DEEA LTz, 7 v MEIBHE 7 v 28 iaE (PC12 Mifw) (3K EE AR A4
fFZERT (NIH) X 0 it 5. TH 7=, HDF O853# 1213 10% 7 G V2 i (fetal bovine serum,
FBS, Invitrogen), 100 units/mL ~<==<-VU > (Invitrogen), & T'100 mg/mL A K L7
k<4 > (Invitrogen) % &%e DMEM % f\ /=, PC12 Mifd OE5#(21% 7.5% FBS,
7.5% 7 ~ 1fi.3E (horse serum, HS, Invitrogen) , 100 units/mL =31 >, %3 JX 1O} 100 mg/mL
A RVT h~vA v EET DMEM & Wiz, 2 TOMANE 37°C, 5% CO, &M T T
e L7e.

1-2-5  HBfai B TE A O FEAT

MB-% IR (A%EERE, 2 pug/mL) % 50 pL 37> 96-well 7L — NNz, 24
PR S IE CREME S 72, 45 well 12 1% NaHCOs KiA (100 ul) Z Nz, 10 %y [HEEE
FLEE L 7-%% PBS (100 pL) T2 [EIPEF L7=. 0.1 mM ~<7F Rk (01% VU 714
= BEREKIAHE, 20 L) & 1% NaHCO3 /K{E#R (20 L) Zhnx, =R CHE LT 2 K
A FaX—hFTH5ZLI2LD, XTFR-F P UBEEER L. L— % 1%
U U IMiE 7 V7 2 > (bovine serum albumin, BSA, Sigma) /DMEM (150 uL) < 3 [q]
Pe¥ L, 1% BSA/DMEM (150 pL) T 30 il m vy 7 L. Z£D#% 01%
BSA/DMEM (150 pL) C 2 [AI¥eif L7=. B2%# HDF % PBS CTyEi# L, h VU 73 -EDTA

(Invitrogen) (ZX VT ¢ v v aMBHA Uiz, FI3 Ui 2 Mg A 0 552 e &
H, 37°C, 5% CO, DM FT 20 /0o > =~X— kL7, 0.1% BSA/DMEM T 2
[A1%E7§ L 7=. HDF % 0.1% BSA/DMEM (Z8&# L, Z @ HDF ik % 4 well 1Zh1x (2
%10 cells/well/100 uL), 37°C, 5% CO, DEAMD T T 2 Wil A > F 2_X—h L7z, A
X aX—Ta g, 02%27 U RZ AL F Ly MM20% A K —VIKEEIR (150 L)
ZINZ THERE L7z HDF % 15 43fE%ea L, Milli-Q KT 2 [HIyeit%, =R T 1 MR
SH7-. #% L7- HDF % Bio Zero (Keyence) THi%2 L, BZ-analyzer software (Keyence)
IV THERS L72 HDF %% well @ FFdefFirod 3 i (1 I8 0.67 mm?) TH w7 b
L, Z D) %4595 HDF Sk U Calili L7z, F7=fE L 7= HDF Ok f& %, BZ-analyzer
software % FH VN TEIHI LA A e i 4 2 54 L 72

rec-LG4 @ HDF #2575 M:1% 96-well 7" L — K & VTR L 7=. rec-LG4 (3 pg/well)
% well [IZHINL, 4CT 12 A v F 2_— kL=, 7L — % 1% BSA/IDMEM

(150 pubL) T1HH7m v X 7 Lk, Bl X 512 HDF iRz A v % =
N—3g 2 LTctk, HDF ORIRasEETENE, MR RIEME 2 35 m L 7-.
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1-2-6 MREE T HHEET v&A

~/3U », EDTA % /- HDF OfifaEE R EZN R ORMIL, MlaEETEHEORE
fifi & [FIBE D 4 T1T - 7=, HDF BREIE (8 X 10° cells/well/100 pL) 12, ~ 3V > % 10
mg/mL, EDTA % 5mM OJRE L7025 X 5z, HDF BRI % 4 well {2 100 pL 372
Mz, 37°C, 5% CO, DKM T T2 A v FaX—h L7z, £ v FaX—T 3 U7,
0.2%7 U AKX NS A F L 820% A K J — VIKEEHR % I %2 CTHEFE L 7= HDF % 15 43 ]
getn L, Milli-Q KT 2 [y, =T 1R IE=. 2%, EiofaEs
TEMEOREAM & [FEE D )75 CTHi%E HDF Bz B L7z,

1-2-7 SRt

HDF D HIfE ¥ Sz Yeta it 8 well F+ > 73— 2 F A4 | (Nalge Nunc) %\ TiT-
7=. 8 well Fx /=274 RIZHE LT F F-F % 0.1% BSA/DMEM

(500 pL) T3 [EYeEE L7z, Mifpig T v 1 L RIS HDF Mk 2 i (8x10°
cells/well/300uL) L, % well {Z 300 pL itz T 37°C, 5% CO, 5:1F FIZ T 2 efiflA > %
2_— kL. ZDtk, HDF % 4%/ X7 KLV LT LT E R (PFA), 5% A7 0—RA%
Gie N AFEEA TR K (tris-buffered saline, TBS) # T, 10 &A1 > F 2
— hF 2 Z iz LV EE L, 0.1% Triton X-100 % & e PBS % F T AL ER L 7-.
& & L 7= HDF % PBS C 30 43 fij¥eid L, 1% BSAPBS # W TEIR T L7 v v %
YU L. T u X %, U AT V7 a—F btk FE X 2 U 2 (hVIN-1, Sigma,
1:100) &I 4CT—BiA > F 2— L7z, 0.05% Tween 20 % & dp PBS T L
7= (1543, 2[5]), rhodamin red-labeled donkey anti-mouse lgG antibody (Jackson
Immuno Research Laboratories, 1:50) & Allexa Fluoro 488 phalloidin (1 unit/m, Invitrogen,
1:100) &ILIC 2 =R TA v FaX—hL, ENEhE TV T 7F 07
4 T A2 N &AL T-. HDF O#ilas% X 4,6-diamidino-2-phenylindole (DAPI, Invitrogen,
1:10000) TiZE#k L7=. 0.05% Tween 20 % & &e PBS T 10 ey L7 t&, Milli-Q /K
12 & 0 B L, anti-fade 2530 50% 2 U & 1 — /LIRHRIC L 0 B L7, w0 e A% SE (Bio
Zero) % iV C HDF #1532 L, BZ-analyzer software % f\ > CligaLef 4 L7-.

1-2-8 PERREMET vEA

DT L — FE 30 nM NaSeOs & 5 DMEM/F-12 (Invitrogen) C 3 [l ¥E#4 L 7=.
T A D 24 BEHIATIZ 100 ng/mL OFRERCR A (NGF, Invitrogen) % il 7= PC12
Hif% PBS T L, B Xo T 4 U 7ICLOUEERT 4 v =2 XD FEEL7-. PC12 #f
faz B ORI ERE L, 37C, 5% CO 5 F T30 oMo A v FaX—KTU D

12



N —XH7=%, 30 nM NaSeO; %A DMEM/F-12 C 3 [B3i L7=. PC12 #fifg % 100
mg/mL FZ > A7 = U > (Sigma), 20nM 7'~ Z27 > (Sigma), 5mg/mL A > A
U > (Invitrogen), 100 ng/mL NGF X O 30 nM NaSeO3z & A DMEM/F-12 |Z 5% L,
2 well 12/1%2 T (3x10°% cells/well/100 pL) 37°C, 5% CO, 50T T 24 BEfiA > % =
NR— |k L7z, 2Dk, T8 3TCITIED TRz 20%75 /0~ U > T 10 2B E L, 0.2%
I YRAZNANA T Ly MO%AZ J — IV KEEHE TYt L=, Milli-Q /KT 3 [EIfEF L
Tot%, IR T 1 BRI 7. PCL2 Ml 2 BAEE T (Bio Zero) TH#1%: L, BZ-analyzer
software & FHW THRRZGE O R S 2 FHAIT 5 2 & TR RIEM 271N L 7.

1-2-9 #EEHEITIE

2 FEM O BEZOHIEIL Student-t #2E 2 FHWNTITY, fARE 5% T THEEHV &
Lic. £, 723 TR LEERETR L.
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53 EBRER
1-3-1 RTF FARR

AG73 (RKRLQVQLSIRT, mouse laminin ol chain 2719-2730) & EF1zz (a modified
peptide of EF1, ATLQLQEGRLHFXDLGKGR, X: Nle, mouse laminin a1 chain 2749-2767)
D 2 FXEOMIEEE T F KD N K2 Cys-Gly-Gly (CGG) DEHIZ 11 L7~ CGG
RXTF REER L.

1-3-2 LG4 |z Z I 'E (rec-LG4) LIRERTTF F-F M VRO REETE
i

LG4 Mz % o /3278 (rec-LG4) 1358\ HDF OfifaEs5 & ia i Byt 2~ L7

(Fig. 1-2A, a) . AG73- k¥ 1350\ HDF O#IfusEsiEEZ R L, #55 L7- HDF

ITHWEREEZ RT & L HICT 7 ) U TIROERIRD bil- (Fig. 1-2A, b). EFlzz-
X MY BT HDF offiflaszsistt 2~ L, #75 L7- HDF [3fHE LE - 7= (Fig.
1-2A, ¢). EFlzz-% M9 VD HDF OMIfdEETEMIT AGT3-F M IR K D & 552
-7- (Fig. 1-2B).

RIZ, AGT3 & EFlzz #Fflix OEIE TiEA L CEE/L LTz (AG73:EF12z=9:1, 4:1, 1:1,
1:4,1:9) X7 F K- h Y | TO HDF OB TEIEZ 5 L=, T OREE, #
7 L7- HDF OJEREIT AGT3 & EFlzz DIRAIZE » TELT % Z &3~ 7= (Fig.
1-2A, d-f) . IRAXTF F-F MY HDF OfilngE5EEME S £ 72 AGT3 & EFlzz ©
BAHIEFEL TWD Z RN aEny- (Fig. 1-2B). AG73:EF1zz (1:9) - hH X
B bRV HDF OfMfasEss & e BiEE 2R L, 8235 L7z HDF 1%, LG4 #iffizx & >
NTBIHA LT o L FABRICHE LT EREE R LT (Fig. 1-2A, ).
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a; rec-LG4

YRR ¢

100 |

(=]
(=]

Attached cells (cells/field)
o

0
AG73 1 9 4 1 1 1 0
EF1zz 0 1 1 1 4 9 1
Ratio of peptides (total 2 nmol/well)

Fig. 1-2. Cell morphology and attachment activity on peptide-chitosan membranes.

A; CGG-AG73 and CGG-EF1zz were mixed in various ratios and were coupled to the MB-chitosan membranes
(2 nmol/well) in 96-well plates. HDFs (2 x 10* cells) were allowed to attach to the peptide-chitosan
membranes and to the rec-LG4 for 2 h and then stained with crystal violet. (a) rec-LG4; (b) AG73-chitosan
membrane; (c) EFlzz-chitosan membrane; (d) AG73:EF1zz (9:1)-chitosan membrane; (e) AG73:EFlzz
(1:1)-chitosan membrane; (f) AG73:EF1zz (1:9)-chitosan membrane. B; HDFs (2 x 10” cells) were allowed to
attach to the mixed peptide-chitosan membranes for 2 h and then stained with crystal violet. The attached cells
in three randomly selected fields were counted. Each value represents the mean + S.D. of triplicate
experiments.
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1-3-3 MR REEE ICRIET EDTA LAY v DORE

ARTF R MY U X OV rec-LG4 D HDF OIfREEE TR MEIZ 65 EDTA & ~oX
U ORREEEZFME L7 (Fig. 1-3). ~/%Y OB L - T AGT3-F D
HDF ORIfRsE 5 TR I3 A EICE S i=2y, EFlzz-3 h YD HDF OMuEE 1%
PRI E A ERBEZ T I o7, —J7, EDTA ORI L - T EFlzz-5% MU BEED
HDF OffifaE S G I ARICIHE SN2, AGT3-F M o> HDF OfifaEAETE
PITEE L Z T e o Tz, ZORERIE, AGT3-% M Uiy 7 > %4 LT HDF
[ZHEE L, EFlzz-% Y UBREIZA > 7 70 % LT HDF 185952 L& /R LT
W5, BREXTTF R-F M UETIE, ~NU ORI L - T AG73 DIRAEIAIC
Lol LC HDF OffilasE g s s mim L7z, £7=, EDTA OIRINZ L > T EFlzz
DIRAFIEIZ B LT HDF Oz BE S R38N L7=. rec-LG4 @ HDF Ol
P 1T EDTA L~ XU Ol FIZ X » THAOMICHE S, ZOMREDHRIT
AGT73:EF1zz (1:4 & 1:9)-F MU EORER LI L T\ e, Z DR 25 AGT3:EF1zz
(1:4 & 1:9)-%F MU BE, rec-LG4 ERIBRICY T A T 7Y Ol FIC/ER
LTCWAZENREBINT-.
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[ Ocontrol
M Heparin
OEDTA
100[ [ _} — - — - El
2 sof -I-
0
)
© 60T
2
S 40}
=
= |
20T
0 L . L 1 L L |
AGT3 1 9 4 1 1 1 1] rec-LG4
EF1zz 0 1 1 1 4 9 1
Heparin - +- -+- -4+- -4+- -4+- -4- -—-+- -+-
EDTA -=-+ -+ —cd ot oot oot -+ -—=-+

Fig. 1-3. Effect of EDTA and heparin on HDF attachment to peptide-chitosan membranes.

AG73 and EF1zz were mixed in various ratios and were couple to the MB-chitosan membranes (2 nmol/well) in
96-well plates. HDFs were allowed to attach to the peptide-chitosan membranes in the absence (white bars) or
presence (grey bars) of 5mM EDTA, or presence (black bars) of 10 mg/mL heparin. EDTA or heparin was
added to the cell suspension and then the cells were plated. After a 1-h incubation, the attached cells were
assessed by crystal violet staining. Each value is depicted as percentage of the attached cell on the each
peptide-chitosan membrane without inhibition. Data are expressed as mean + S.D. of triplicate results.
Triplicate experiments gave similar results.
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1-3-4 SR eyt

RIZ, rec-LG4 & XTF R-F M URICHE LI HDF OT7 7 Frri v a ) v
D d WY th 24T > 7. rec-LG4 |ZHEF LTZ HDF 7 7V F U A RV AT 7 A R3—D
B E BEHE~DE F 2 ) OERENBIE Iz (Fig. 1-4 g). AGT3-%F F U JIEIC
#45 UTc HDF 137 7 F U NN A PRICERE L 7 7 U U VIR TE R S LTz, HAEBE
DR EE X2 ) COERMIA SN -7- (Fig. 1-4a). EFlzz-F% b U BICHEE
L7 HDF X7 7 F v ANV AT 7 A N—DEEPBILE Iz (Fig. 14 ).
AG73:EF1zz (1:9)-3F MW U IHI2#23 L7~ HDF & rec-LGA IZ#:5 L= b D & RIS T 7
FUARNVRT 7 A NR—DOEPBIE ST (Fig. 1-4eandg). Z DOFfERNMD, HDF
DM B I RIZBV T, AGT3:EF1zz (1:9)-F b5 rec-LG4 & [RIARIZHERE L C
WA ENRIB I,

c; AG73:EF-1zz
=1:1

g; rec-LG4

Fig. 1-4. Organization of actin stress fibers and localization of vinculin of HDF on peptide-chitosan
membranes.

HDFs were plated on 8-well glass chambers coated with 3 ug/well rec-LG4 or 2 nmol peptide-chitosan
membranes for 2 h. Cells were fixed, and then stained with phalloidin, anti-vinculin antibody, and DAPI for
actin filaments (green), focal contacts (red), and nucleus (blue). (a) AG73-chitosan membrane; (b)
AGT73:EF1zz (4:1)-chitosan membrane; (¢) AG73:EFlzz (1:1)-chitosan membrane; (d) AG73:EFlzz
(1:4)-chitosan membrane; (e) AG73:EF1zz (1:9)-chitosan membrane; (f) EF1zz-chitosan membrane; (g) rec-LG4
(Color panels). Localization of actin filaments (upper grey panel) and of vinculin (lower grey panel) is also
shown in separate images. The arrows showed the vinculin staining of focal contacts. The scale bar in color
panel indicates 50 um and in grey panel indicates 10 pum.
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1-3-5 ~X7F R-F M URICES LT-MROmE

Wiz, _XTF R-F h Y RIS L= HDF o mifg % e L= (Fig. 1-5). rec-LG4
iz be— & LCTHWE. AGT3 & EFlzz ZIRA LT MU BICEEb LZ &
X, B35 L7 HDF OfEITHE A Lz, AG73:EF1zz (1:9)-F ~ ¥ U iHIC B4 L 7= HDF
DOHEFEIT rec-LGA ITHEE LT bDOLFRRBRE TH-o7. ZO/RENDEH, AGT3:EFlzz
(1:9)-3 F VBT rec-LG4 & [FIRRIC HDF OB 2R L, SRV HIAR RIE T %
R ENDhoT.

* %
B | |
1400} o
& I
£ i
= x Z
@ 1000} |
3 _ _
o0 i
'
o 600f
o
©
g i
(7))
200
0 ' a4 1 1 1
AG73 | 9 . .. . .. rec-LG4
EF1zz 0 1 1 1 4 9 1

Ratio of peptides (total 2 nmol/well)

Fig. 1-5. Cell size on peptide-chitosan membranes.
Images were captured and size of the cells were measured using BZ-analyzer software (Keyence). Each value
represents the mean + S.D. of triplicate experiments. *P<0.05, **P<0.005.
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1-3-6 PR MEEN
WIZ, PCL2 iz H W TRTF K- b PR ik 22k KI5 PE & 54 L 7.

rec-LG4 I3HIE W R ZSE 2 iR S8 7= (Fig. 1-6A, ). AG73-F K ¥ Ik
MRRZEE O EIEMEEZ R L7 (Fig. 1-6A, ) 2%, EFlzz-% b4 U 3R 2o fif B9%
PR & 2o 7= (Fig. 1-6A,e). AG73:EF1zz (1:9)-%F F ¥ 5L, rec-LG4 & [FIKEIZ
BRI 2SR RIEE A2 R L7s (Fig. 1-6A, d) . F 7=, AG73:EF1zz (1:9)-F% h¥ >k
OMRZERE IR b EN-o 72 (Fig. 1-6B) . Z OfE5LI%, Bl Tl e hEiErt %
RITRUNEFLzz 728, AG73 & T < Z LT L iR RIEEARE L TWD 2
EETRTHDTHY, IBRAENTT R-F MR, rec-LG4 ERIRIZ > T LA
T DM GO LT —E S L CHIICERT A Z LA RIB LTV D,
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a: AG73 - “llb: AG73:EF12zz =9:1||c: AG73:EF1zz =1:1

- 3 i !__-- ; i‘ ",'.
X ..
3 -
S Fem] 4
! e 1_ : . .=
.I Hr o .', *‘ I"I
¥ oo }'-?‘:.'_\- =
_%x' r_,ﬁ ¥ ”‘E;_;f‘_:“;._] 1 N g -
N il [ ._;.f"- (=Y
B k%

140

100

0
AGT3

EF1zz 0 1 1 1 4 9 1
Ratio of peptides (total 2 nmol/well)

Length of Neurites (um)
] =1
L= (=]

Fig. 1-6. Neurite outgrowth activity on peptide-chitosan membranes.

A; PC12 cells (3 x 10% cells) were cultured on rec-LG4 and peptide-chitosan membranes. After a 24
h-incubation, attached and extended cells were assessed by crystal violet staining. (a) AG73-chitosan
membrane; (b) AG73:EF1zz (9:1)-chitosan membrane; (¢) AG73:EFlzz (1:1)-chitosan membrane; (d)
AGT73:EF1zz (1:9)-chitosan membrane; (e) EF1zz-chitosan membrane; (f) rec-LG4. B; Images were captured
and the length of the neurites was measured using BZ-analyzer software (Keyence). The graph is
representative of at least three similar experiments and values + S.D. are indicated. *P<0.05, **P<0.005.
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AR BE

Mk TFEOMRIL, BRISH~NOEERT7 7 —FThd B2 LN TS, P
FIZ b AEMZE LR OBE, FEEL T R— N2, 4~7 U 7 VI3 T3
DIFBIZBNTRET Ay h=—XThHd. HENTHIIIZ, MikOMEE, 5{bo
FHE, B, RAAARZRCEEEE R L, Skl TRy NUV—7 &R
L TW5S ECM THENTWD. ECM Z#iitd 2 Z &1L, A A ~T U T AED
TFEO—DOTHDHEEZLN TS, HWERD ECM Th 2 R IIEE ~ 72l sk
mLt 7 ¥ =% LTI EMAEERL, Z2< 0PI Z R L T\ b, 20
728, RO TN 2 A A~ T VT AR 0ELEEZLND. R
K5y D— D> TERES L XV EThH DT I =0, B 2 FROBE I EE 2% E
EREZLTNWD. ITFE, SRS THDHT I =al $H LGL T2 22—/, in vivo
ICB W Tol S VEE SN THFET 5 2 LB ME S 7, ZOMEEDMFIAN
EnTVg L6,

ARETIE, BHEEMEIOZ =7y FE LTI I=val $HLGA Y = —/LIZHEH
L, IREXTTF R-F% b U EEHWCZOEYIREEFMMT 22 E 2B E LCTHF
TEITHT-. TOREE, AGT3:EFlzz (1:9)-% M i, ZH%REy +Th D LGA £
o —/L L [RERICIR DI SRR R A2 RE L. £z, IRENTF R-F
R, ST HURERRTF REa2Bl A T 7 U AT T RORALI
KIF L CEDOIEENEL L, fix OMIfELZ = ha— L T&E 5 Z EBNP LTk
ST, INHORERIL, AGT3 & EFlzz OIRAHMN 19 Ok, o T h AT T
U v OFEORNREZEDLDOICKERIBELTHDLZ L EZRLTND.

INETIE, AT 7V ey Th o OMBYRIC K > T R iaERE N =2
FE— L&D LW HREN L RSN TE . FlxiX, ECM fEks v X7 '5
THDHTATaXTF U, YT h-2 Easpl A T 7V ATHES LS K
AHFETLLEBRRESNTHE D MAT, Yo Fhr-d AT 7Y O E
FEEHAL, SBEMROMESCEEROERZ 2 fr—L L TnD Z EbiE S
TV DT F7= Ay ) —< MO Fa ks F o ~OEEICBNT, avp3 A
YT TV DVTF Y TR T -l OEBALETHDH I ERRESNT
W5 P 20, avp3 AT 7Y X, MBSk R A A LTl R R B
(PDGF-B) & ME N HGEIN - 2 (VEGF-2) CHFHAAMER L, fasasE, el E %
2y bho— L LTWAZELMESNTHS V. U EORZE®E & RIS
AGT73:EF1zz (1:9)-F% h Y UHIZBWT Y, Yo T h AT 7 U O
MWHFEINTZZ ENRBREIND. ZDOL DL DOIEN D, invivo TOMIIEEESC
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BWC, AT 7V e T i EORBL LT X2 =B Ric@< 2 LR
ARTCHDHEIRSEZDBNTWA., LLEXY, MlEEICB O TESETF R & Bl
THWL I, B 1872 — L HAERT 27 F RZRELTHNSZ & T
BT TF ROEYIEMEDPFHERICHEBIND Z ENHALNITZRD, 7 I = ol $H LG4
Y a— /VOEWIEREBM CE D Z ENRB I, RENTTF R-F M UED
T —FIE e T —ROWRN B X A FET 5 2 LN TE, SIS E D
IR DL D TH D, £z, o7 7n—F L rZ—E5LDr7a A h—7
OFHEICAEHTH Y, M E 72 IR A2 A A~ T U TILOBIRIIHEL D D
Thb.

U, B ROWRES 72T F R-F% M U IEBERRICH FRETH D 2 &Y, AGT3-
X MY UEEFTTF A OBy ) T E L TEHALR invivo 7 vyEAI2E-
T ENT D, 7 5F ) F A & AGT3-F F U T 2 iR 38 LANGERALIC R
FEL7- & &, B SNMIIE AGT3- R U S ik~ E), /b, EE LK
B LT Z E RSN, FliL, 77T YA MOk A 8EEIEEE E <OR
TXTTF RN T I=abBHOXRTF RIA T T —nbREINTZ. 7I="a5#
HORDIEME~TF R M UBEICEEE L, 77 F 2 A FOBEICHWZ & Z 5,
BN SIVETR L TWA T T F /A MIsHbT 5 2 BT, AZEMED
TRk 3 L7 72,

FROBERERNS, =Ty b T2 87 F—LXTF R v UEEOMAE
RITHEOBEICBWTEE THDL EE2OND. Bid L7 ¥ —lHEaT 28%5%
DT F RE@EEL LIZRANTF R-% Mo, ver 2 —MMEEERZ =
fa— L TE, MRBHEOT-ODOH =N \AA~T V7 Ve LTCOHBFFTX 5.

VL EARTETIE, AGT3 L EFlzz #iRA LT (RA=19) & MU BEICHE TS
HZEICEHST, T3 =val $HLGA BV o — L OEMEREBRTEX 5 Z E RIS
M7 olz. ZOZENG, BRERXTF R-F M UVEEZHNLZ EICE-T, #
INTEDEYIEREBB LT NNA AT VTNV EAIRT 5 Z ENRAETH D EE 2
LI, SHOILRLIMEOFENIFFIND.
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FH2E RBENTTF R-F b UROAYTESE

BLHE : Fim

WERRIZ S AEMFINC LR OFE, BEEZV R — T 2514 4~7 U 7L OR%

ITHARR L PO BFICB W THRCEE TH S, RN O TR, MEkOMERE,
{bDOFHE, MHREEE, RAFAZ X EEE&J%%tLTbéEOMTIiﬂT
W5 P HULE, ag—4r, 3=y, 747 uaxsF Uil O ECM RS IS
FHEORBEMEIE LTRIHESA TS ™,

HOEAR O ECM Th 5 BLERIT A S, A, R, ﬁf‘ﬁﬁs’% M5, FERAFARRSE 2T
FEL, MBHESCHBRICEEREHZRTZ LTS Y. REROFERY THDL T
T =Vida, B, YD RDE RT3 BIKOREY L RNIETHD. TI=00F
MifaRzERE, MR, b, MRZERME, MEHASICETEREHEZ L LTS
ZERMBENTWD D PIEIN S, 2000 U EDOBHEARTF REHWEZR T Y —=2
2k oT, B DT I = HROEESTF RRFEE ST X 72 101422507570 - 44
0 IO TTF RiX, A>T 7V ey Threagickkax sflam L &7 % —n
FlESH, "M ATV TAE LTOIHAO RN RSN TE 22780 6213,
TN UREE AT T K AGT3 (RKRLQVQLSIRT, mouse laminin al chain 2719-2730)
(TR RE, MNlEE, e, MAFETE, R AT p 101516818 o
YT AT T ATKER T DT T R C16 (KAFDITYVRLKEF, laminin y1 chain
139-150) A EEE, sz 2 Rk 5 120880 2 Za2B1, avp3 Kk a6pl
A4 v 7 7 U v A X7 F K EFlzz ( a modified peptide of EF1,
ATLQLQEGRLHFXFDLGKGR, X: Nle, mouse laminin al chain 2749-2768), A99a (a
modified peptide of A99, ALRGDN, mouse laminin al chain 1145-1150) KUY A2G10
(SYWYRIEASRTG, mouse laminin o2 chain 2223-2234) [ ZAliagE, Mo e 21k
,a—é 21,41,74,79, 81, 87).

XFUERTEF L TEONS X X, AOETH Y, AIETRE &
T5 2 ENFEA SN TND B8 % h U IR IS T B 0, MRS
PEIZH 727200 20, 26 b 3 E RPN LR E R E OB TT TICHRISH ST g
.60 DIFTNG, T = UHORIEMEATF FEF M UBICEEL L, ECM Z i
TAWENITON T X2 DD RFF ROAEYIEMITMIAE 72137 F NIRRT
HY, F P UBICEEET D 2 L TEOEEITRE < HIm Sz 0% 3, Iy
PNE G 72T F R-F% M UPEDBFE S 4L, in vivo 7 v A 12K o TEDOEKIGH
DRIREMED R SN2, AGT3-F MU N7 Z F 7 YA N OBUEEAL ~DBAEIZ 0 T
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FCBI Z EFEI S 2. k72, AGT3-x MY UL, AGT3 A7 L— MMZa—
RL7ZE & EABRIC A RERE 2R LTS Z s bt sh 2% b o
fa RN D, XTF R-F M RIS & o TR T 0 53 B~ oS I A
BN =R 0ED T LRI, E6IZ, AGT3 L EFlzz 2 X DA T
7Y URERRTTF REREG L TE M UBEICEENT D &, X7 TF ROEMIEVEITHA
THNTHREND Z L RSN -7 O ZORAEXTF R-F MU DT S o
—Fi%, ECM 28 LA A~=T V7L E LTSHARETHE EEZOND.
ARETIE, BERs v 72— HAEATHXTF RE2RA L TX M URICEE
t956Z LT, £XTF NOMENREVIEEOHREZ B E Lz, 2FEOY T
T UREG ST F R AGT3, Cl6 &, TN Eha2Bl, avB3 K TabBl 1 7 7V > &k
BT 3MEDA T 7Y UAEETTF R EFlzz, A99a LT A2G10 & VW THEA D
MABDEDRE~TF R-F M UBREEZER U2, 2000 OIS TENE, Min
BIEMEZRETHZ LT, ¥ FUEETORELTF NOMERZRDEZ TN L7,
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%52 8 . EBRMELR L OERFIE
2-2-1 _RTFF FERK
L ETHE LI FEICKE> TfTo 7=,

2-2-2 fEpEREE

HDF %% 1 TRl LI FIEICIE > THEE LTz, Yo T -1 2RBLSHE-e b
B-VU > /SEkHI (ARH-77) 1% 10% FBS, 100 units/mL <=3 >3 L 00 100 pg/mL A
ML v A v m G e RPMI-1640 B3 THEEE L 7= oY,

2-2-3 Maleimidobenzoyloxy (MB) -3 M4 DR
MB- ¥ OFHEITEE 1 5 CRial L 72 HIEICE > TIT o 72,

2-2-4 RAREEEETEME O RN
HDF & ON ARH-77 % 7= Ml 5 15 O S I 26 1 32 CRtdk L 72 Bt » TYT

7.

2-2-5 MiEEEEIXTLHEET vyEA

~~1 o, EDTA % V72 HDF Offifiafss HE DR OFAMhI3E 1 = e L7127k
> THTo 72, ARETIE, PiA T 7V UHiikE 7= HDF OAIaE 5 B E ) 5
% 214 U 7=. HDF S%¥7% (1< 10* cells/well/100 uL) 2, 1A > 7'V 4k % 30 pg/mL
DL 725 X 912z, 37°C, 5% CO, DA T T 15 43 A > F 2_X— b L7214,
HDF &7 % 45 well [Z#EFE L, 37°C, 5% CO, DM F T 1R A > F 2 — h L7z,
A0 FaX—2 9 0%,0207 U RZNLANALF Ly M20%A X ) — VKRR &Nz T
295 L7- HDF % 15 Zy[%ta L, Milli-Q /KT 2 [RIpEFtk, =IE T 1 BhRF: St 7z,
Z D%, EROMIBEETEMEOFAMN & kD ik THE HDF 528 HL7Z. Z v b
T/ 7ua—Fahie b 727U a6 (GoH3) Hiiki, Santa Cruz Biotechnology £t
LFOEEANLT., ~vRE /) 7 0—F e AT 7V val (FB12), a2 (P1ES6),
a3 (P1B5), av (P3G8), Bl (6S6), avBp3 (LM609) Hifkix Millipore thX WAL
7.

2-2-6 EEE YA
g Y 2 1 TRt L 72 HIEICE» TIT o 72,
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2-2-7 WREHENTEE
2 BERI O B ZEO¥]E T Student-t #iE Z AW TITVY, R 0.1%LL T THEEH Y &
L7~ ¥77, 5— X3 TEYHERERFETE L.
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B EBRER
2-3-1 RTF FERK

A99a, AG73, EFlzz, A2G10, C16 ® 5 FIHOMEEE X7F KD N K
Cys-Gly-Gly (CGG) DES|Z A L7= CGG X7 F REH/k L7-.
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2-3-2 RAENTTF F-F M UEOHREETEME

HDF ZH\W\ T, flix OIRGTF F-F b VIO MRS 2 5 L 7= (Fig.
2-1). TOfER, EFlzz, A99a K& N A2G10 & AGT3 ZiRE L Tx MU BEICEEL L
7o b X, $55 HDF I~ 7F R B Tx M UBRICEE/ L & & OAFHE L
DHLERBICHEIMLE. —0, AT 7 ) UAEATF L Cle #IBRAL T v
BEICEE(L LTz & &, A99a/C16-F k¥ LD H D% HDF A AEICHIL,
EF1zz/C16-, A2G10/C16-% b D #H:% HDF HIAKL7F FEABEMTHW - & &
DEFHEEFRRETH 72, &5HIT, AGT3/CL16-F b FEIC OV T b AR 2R IEM:
OHEFRIZ R SN2 o=, ZOfERN S, AGT3 1X EFlzz, A99a & TN A2G10 @ HDF
DOMIFBEEIEME 2 B S8, C16 1T A99a D A DOMIfuBEETEE AR S8 5 Z L AVR
X,

250 [ aa7a *
e W cis 1
E soot B EF1zz
5 B Agga
> A2G10
L 150 W vix
in
o
9 100
o
Leb]
S
£ 50 5
<T i & I
0 %5' g
2eEeH A EZ EZ g.u EX EZ EZ EZ EZ
EUEE B B B B B = = @ =
L
AG73 EF1zz A89%a A2G10 C16 EF1zz ASSa A2G10 AGT3
AGT3 C16

Fig. 2-1. HDF attachment activity on peptide-chitosan membranes.

Peptides (AG73: 3 pmol/mm?, C16: 6 pmol/mm?, EF1zz: 30 pmol/mm? A99a: 30 pmol/mm? A2G10: 75
pmol/mm®) were coupled to the MB-chitosan membranes in 96-well plates as described in Materials and
Methods. HDFs (1 x 10 cells/well) were allowed to attach to the single or mixed peptide-chitosan membranes
for 1 h and then stained with crystal violet. The attached cells in three randomly-selected fields were counted.
Each value represents the mean = S.D. of triplicate experiments. Sum: the sum of attached cell numbers on
each single peptide-chitosan membrane. Mix: the attached cell numbers on mixed peptide-chitosan membranes.

Triplicate experiments gave similar results. *P < 0.001.
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2-3-3 BENTF F-F M UEOM G EIEE

VT HDF 2 W C, Flix OIRGXTTF R-3 N oMo RIS A 5Fm L 72

(Fig. 2-2) . EF1zz/AGT73-, A99a/AG73-} T} A2G10/AGT3-F k5L » HDF Ol
fafh g2 R L, $55 L7z HDF OmEIXAX7F REBMTHW -2 L b h
EICHR L7-. A99a/C16-F M it vy HDF OfifaffEiE 2R, #E LT
HDF O EfEII K7 F FEFHM THW - LY 4 AR R L. Lo L Cl613,
EFlzz & A2G10 ® HDF OHifa i EIE TR S 2otz ZOfERN D, HDF O
HIpREEE TR ME & [RARIC AGT3 14 EFlzz, A99a M (Y A2G10 @ HDF Al i i % 1
FR S, C16 (% A99a DA OMIfafRIEME A M IS 5 Z L AVRIR I L.

3500 *
3000 *
2500
2000
1500

Cell area (um?)

1000
500

AG73 + - - + - -+ - -+ -
C16 - + - - + - - + - - %

EF1zz A99a A2G10

Fig. 2-2. HDF spreading on peptlde -chitosan membranes

Peptides gAGY3 3 pmol/mm? C16: 6 pmol/mm? EFlzz: 30 pmol/mm? A99a: 30 pmol/mm A2G10: 75
pmol/mm®) were coupled to the MB-chitosan membranes in 96-well plates as described in Materials and
Methods. HDFs (1 x 10* cells/well) were allowed to attach to the single or mixed peptide-chitosan membranes
for 1 h and then stained with crystal violet. Images were captured and the area of the attached cells was
measured using Bio Zero microscope. The attached cells in three randomly-selected fields were evaluated.
Each value represents the mean + S.D. of triplicate experiments. Triplicate experiments gave similar results.
*P < 0.001.
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2-3-4 VT Hh -l BRE IS B-V UM A AW MREEE T

Wiz, YT hol EENENDORAENTTF R-F% M UIREOFMABER Z 5 7=
WIZ, YT A BREIRE S B-U VoRERE (ARH-77) ZHWT, BE
7F R-F% M UEORIBEEEEE A2 JE L (Fig. 2-3). ARH-77 X AG73-& C16-
X b UEICIEE LAY, EFlzz-, A99a- (N A2G10-F h U RICIXIF & A SR
L7ghoiz. 72, IBAEXTF K- b UBICE:SE Lz ARH-T7 X, £X7F K
EHMTHWZLEOAFHMEL Y b Lz, ZofENS, AGT3 L Cl6 1Ty T
Tl EFEAMER LTS Z &, ARH-TT OEESZ BN S E HREXT T R-F% R
VX IR o T T EBR SN, ZORRIE, 2 BEORT T NOMEER RIS
IEMEDMRZFHET 5 72D121F, BT F RERATHORTRI VT A
YTV I EOR D LT H —ICRREIHER T AMNERS D L ERET DD
DTHD.

80 ¢ (] AGT3
& W cis
E 60 | B EF1zz .
mn B Acoa g\
= ]
8 {‘ (5 AzG10
o
(4 ]
S
o 20¢
[ ]
o
< 'y
D ::::I
L N4 & = EX EZX EZX EX EX EX
9 0F 2§ 3%3% 3= 3= 3% 3=
L
EFizz AS%%a A2G10 EFizz A%%9a A2G10
AGT3 C16

Fig. 2-3. Syndecan-1-overexpressing ARH-77 cell attachment to peptide-chitosan membranes.

Peptides (AG73: 3 pmol/mm?, C16: 6 pmol/mm?, EF1zz: 30 pmol/mm? A99a: 30 pmol/mm? A2G10: 75
pmol/mm*) were coupled to the MB-chitosan membranes in 96-well plates as described in Materials and
Methods. Syndecan-1-overexpressing ARH-77 (1 x 10* cells/well) were allowed to attach to single or mixed
peptide-chitosan membranes for 1 h and then stained with crystal violet. The attached cells in three
randomly-selected fields were counted. Each value represents the mean + S.D. of triplicate experiments.
Sum: the sum of attached cell numbers on each single peptide-chitosan membrane. Mix: the attached cell
numbers on mixed peptide-chitosan membranes. Triplicate experiments gave similar results.
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2-3-5 MEMIES T B~ Y v, EDTA ROWIA 7 7Y U HiE D5

RIZ, AGT3-& C16-F M VDK AT o L 72 —DFRRMELZ I D 2D, ~
XY v, EDTA ROWIA T 7 U U HUAD HDF OH:5 105 2 5 %8231 L7~ (Fig.
2-4). AGT73-% F Y U DM ETEEIZ A~ XY VORI L - CHE X, EDTA &
BHA T 7 UHURIZEE A 52 o lm. —T7, Cl6-3F bW U i S s
[Z~%U >, EDTA ROHIBL A>T 7 U UHUKIC L » THE SN, Hlavpd 1~
TV UHURITEE LY 5 2 v 72, Hlal, 02, o3, 06 X av A T 7 UHURIT
AG73-& Cl16-F% M U EOMEEETE IS 2 % 52 72>~ 7= (data not shown). =
DFERIND,AGT3 & CL6 XL T I THEAET D 2 &R S A, & HIZ CL6 X EFlzz,
A2G10 E[RIRRIZBL A T 7Y v E bFAAEHTH Z LRI LT,

100
)
< 80
L2,
S B0
D
5 401}
E
207
0
& <% Bl avp3 £ & Pl oavp3
& &&=
AS Antl-integrin - <® Antl-integrin
antibodles antibodles
AGT3 C16

Fig. 2-4. Effect of heparin, EDTA, and anti-integrin antibodies on HDF attachment to peptide-chitosan
membranes.

Peptides (AG73: 30 pmol/mm? C16: 30 pmol/mm?) were coupled to the MB-chitosan membranes in 96-well
plates as described in Materials and Methods. HDFs (1 x 10* cells/well) were allowed to attach to the
peptide-chitosan membranes in the absence or presence of heparin (10 ug/mL), EDTA (5 mM), or anti-integrin
antibodies (30 png/mL). Heparin, EDTA, or anti-integrin antibodies were added to the cell suspension and then
cells were plated. After a 1 h-incubation, the attached cells were assessed by crystal violet staining. The
values are expressed as mean + S.D. of triplicate results. Triplicate experiments gave similar results. *P <
0.001.
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2-3-6 A2G10/AG73-, A2G10/C16-¥ b ¥V EDOMIfREEETEME

WIZ, abBl 4 T 7V UFEARTF RO A2G10 (I35 H L, A2G10/AG73 &
A2G10/C16 D2 IEA L Z KD T-. A2G10-, A2G10/AG73-% X A2G10/C16-F k-
>R AR AT 72 HDF OfifaizE1E %2~ L7z (Fig. 2-5A). A2G10/AG73-% ~+
VR, A2G10-3F R R E BRER L C X Y 50V HDF Offs st 2~ L, RA L
A2G10:AG73 = 251 D L TV MREEEE L R LI G, BE K
A2G10:AG73 = 25:1 IR A TH D Z E DR E iz, WRIZ, X7F K-F h v
JEICH245 L7~ HDF OFREABIZ2 L= (Fig. 2-5B). AG73-& C16-3 k¥ 4535
L7c HDF 137 7 F U DHIRREBICERE L 7 7 U U ZIEPIER S L2, BErXal
YOERBIIR LN o7z, A2GL0-F MY U TR TV F ANV AT 7 A
N—=DFERN BTz, —F, A2GI0/AGT3-F " U I T 7 F U A R L AT 7 A N
—DBRE B F 2 ) COERE G TBEARNBIL Sz, A2G10/CL16-3F | RIS
$i7% L7z HDF OJFEEIX, A2G10-% MY VA LI b DO LR TH 72,
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[ W A2G10/AGT3
o A A2G10/C16
E 150 | @ A2G10
B
©
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=
<
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Amount of A2G10 (pmol/mm?)
B . c: A2G10

d: A2G10/AG73 e: A2G10/C16

Fig. 2-5. HDF attachment activity of the A2G10-chitosan membranes.

A; Various amounts of A2G10 (15 - 300 pmol/mm?) were coupled to the MB-chitosan membranes in the absence
or presence of AG73 (3 pmol/mm?) and C16 (6 pmol/mm?). The HDFs (1 x 10" cells/well) were allowed to
attach to the peptide-chitosan membranes for 1 h and then stained with crystal violet. The attached cells in
three randomly-selected fields were counted. Each value represents the mean + S.D. of triplicate experiments.
Triplicate experiments gave similar results. B; Morphology and actin stress fibers of HDFs on the
peptide-chitosan membranes. HDFs (8 x 10° cells/well) were plated on 8-well glass chambers coated with
peptide-chitosan membranes for 2 h. The attached cells were fixed, and then stained with phalloidin,
anti-vinculin antibody, and DAPI for actin filaments (green), focal contacts (red), and nuclei (blue). (a) AG73
(30 pmol/mm?); (b) C16 (30 pmol/mm?); (c) A2G10 (75 pmol/mm?); (d) A2G10 (75 pmol/mm?)/AG73 (3
pmol/mm?); (e) A2G10 (75 pmol/mm?)/C16 (6 pmol/mm?). Bar indicates 50 pm.

34



A BE

ECM ¥ LRy EIE =tk 3 v T —27 ZIEAL L, MikOBAESCHAICEE

RAEEZ R L TWAZ RN TWA P, HITE, ECM OMEEOEIT A 4~
TV TGO FED—DEEZ LN TS, MilaREL 72 —L LTECM LiE
BTDA T TV T X, HIBN S 7 T VREIZ B O TR @ T
52 EREMESNTND O, LEING, 2 EO T I = HRAW AT F K AGT3/EFL
MY AGT3/A99 Z W= FEIic L » T, e T vlo2Bl A>T 70 KR
ST N3 A T 7Y ORI AR ER N GE ST & 72 00 IBRAESTF R
AGT3/EFL 1ZZNENHMTHWZ & 1T, X0 i@ < sV asE AR, Hfafdh
RIEMEZ TR L, KYVHEAIC FAK OV UMbt L7 . S5, AGT3 & EFlzz
ERALTE b UBICEEIT D 2 E1c kD, K37 F ROLEYTHIENFRICHY
AN O FEE, VUTHURANTFRE, (Ras—Fr, SI=, 7
4 TaR T FUREDA T T UREEZ R EOEYTEEE R ST D TR
Al & LTHERET 5 2 L sy s %9,

RETIX, 2FHEO Y T U fEG_TF R AGT3, Cl6 &, TNZia2Bl, avp3
K QobBl A>T 7V EMAEAEHT D 3 FEEOA T 7V VAT F R EFlzz,
A99a K& TN A2G10 Z HWTIRA T F R-F M U IREE2EI L, & OMIasEETEM,
fafEBIETEZ R Lz, & MU BTG EIE LTERL, o T U fa7s
REA T TN FEENTTF Raex M UBRICIAER G S, ZORE, BeXT
F R-F " UER T A T Y CRIBRCER T 5 2 & CHllu RS TR
AR RIEEN IR SN D Z RN, XA A~T U T E LTOFERERREN
7=. AGT73 X EFlzz, A99a K& T A2G10 DffiflatzaaisE, Miaff IS4 | S5
T EMNTE. RIS, C16 1 A99a OMIfaEEATENE, MR HRIG M O AR S A
7=, ZOfERIL, C16 1% EFlzz & A2G10 OMIfaEAETEME, MAQHRIGEIZER T X
RNWZ EERBEL TS, ZOFINE LT, AGT3-F M UEIET T H DR L
HAERAT 2016 LT, C16-% MU RIS VT H U EBL AT 7 U D 2 FEED
L 72— HEEH LTSI ENEZLND.CL6FBL A T 7V > & OMALE
T WT EFlzz, A2G10 LT 2720, ZILH DT F ROIEM A IR T X /20
ST MR EINT-. AGT3 XV T A OB EFAERT L Z 0D, fHials X
ATDA LTIV FEERXTF REDEFITHE L TWDHZ ERbroTe. £, v
T -1 RSB &7 ARH-T7 & WV CHIFRBEE TR 2 55 L7255 5, 2 ColR
BT T R-F% M UE RIS TR O RITFRO b hoTo. ZO/RRNG, 2
DT T ROMFHRAEYIEEDOHRZFHET 572D, #ETF FNEiRE
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TEDOBTRS VT AL AT T i EORRD LT 2 —ICFRIFICERT
HTEMMETHD ERBEINT.

WIZ, % MY R BT oOMBEEEETEEICIS T D A2G10/AGT3 DIRA LD Feiifl % 5k
FTz. AGT3 Fl % DYLED A2G10 LIRG Lillas g2 i i L7- & 2 A, A2G10
(75 pmol/mm?)/AG73 (3 pmol/mm?)-3 k- DRI S TR M 2”9~ 2 & 2N
ST, ZORERMNG, EAK 251 OREWNR T A EabBl AT 7Y U ESL
To IR B W TR A FHET S RERIES L Th D Z 3Rz, Uk
X0, A2G10/AGT73 (25:1)-3F ~ ¥ I, obBl A > T 7 U v DAEMFH) 7 HERE % fR T
THIOOFEHRY— 720155 EIZ, ECM 2Lz A 4~T U T7LE LT
DICHP SIS,

INETIZELDRIZE ST, A>T 7V Tl v aEiekkx 2 iifais s
URTBIZ Lo THIRISE N b r— L ERNTWDHZERHLMNIEN T, £
7o, TO0F VA RNVART 7 A N—LEHRMOEKICEGET A4 T 7 ) D> 7))
GEIFZV T HUBMETHD 2 E b SN TE . flziE, ECM #2378
THDHTIA TR I F I T h 44T T DL X —ITREAL, M
fef e L D EBEHE L TV A Z ERME S TND @70 2, Iy ) —
~HMEOaVB3 A T TV EN LY ha R FUA~OEEFEOBRIZITY T -1
DI FTALY T RBETHDLZEbHESN TS P, M2 T, avp3 A>T 27V
> ORI B A A X/ M EESER 1B (PDGF-B) & I& N ECHE5EIR - 2 (VEGF-2)
CHIEAERL, Mol 4 2 hr— L LTWh W #iEsHh s 0, -
O OIS L RERICIRE T F R-F YU EICBWTY, Yo T vk Ay
T 7V U BRI TS E 2 HIE L T D RIS,

ZNHDHEND, invivo TOMIBEEEIZBWT, Yo T hrbA 770 0l
L7 H =D RIFFICHEEET D Z LI ARAIRTH L EEZOND. RETIToLiRA
TFR-F N UEOT T —FTIE, YT AEA LTI O EE
BEFT LI ENTE . 207 a—F 3SR Ve 7 X — M AEER OFEIC & T
DOHLOTH Y, MDD VIR R A A~T VT LVORBICAEHTH D L5
oD,

PLEARTETIE, 2 EOL T U4EEXT7F K AGT3, Cl6 &, 3FEHDOA T
7 UAEETF R EFlzz, A99a KON A2G10 & FHWIZIREG T T R-F MO
FafE g TEE, MRS EZ R L. T ORE, AGT3 XY T b v ORITHEAT
HZEMBIFHETOXA TDOA T 7V UFERNT T ROMBEEEETEE, HiE{H
JEIEMEZ B S, CI6 Xy v T hH U EBLA VT 7V VITHET DI ENBBRL A v
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T 7 U ZIEHEA L7evy A99a OFMfaEEETE M, el RIS 2R S5 2 &3
BN o Tz,
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BIE XTIFF-F M UEOREHE
B B
K T2 I RE R R s OB 2 AT 5 Z L 2 AR E LT 5 B 1E3%
IR D RGN I KRRk E N TERD B H Y, T 6 HIRIIREETHD. £
DIz, X—2 v N T DIEE R B AR EZ RSN A 53 2R A0 Th
NTWb., 3=V, agd—Fy, 747ax7F 78D ECM meZiLn ¥k
DIEHEAT T RiL, MAREERA 2 AEDE 2 RN 535 T2 O E & 5
Z BTG BN LR ECM T 5 BEERRIE, A0k omAd, s
AEARAREZ R L TWDZERNMSITWD 2 A RA CREBI MO RS & L
THEEL TV D Z & s, ik TZ 00 B CIE RO N EE 2T —~ & 72
STWD. FEREO EHERERY VX7 ETHDHTI=E, o, B, YL RDIE
Rig~T v 3BEOESX LN\ ETHY, KIE, A, iR, Bk %550 305
AR ICAAET % O T 3 = 3 iiiasEss, MlleE, MM, shikseiih i,
M E D7 & IEIEBHEREDIZ L A E 2T 5 SRS L RV ETH S &7,
LLRI: 5, 2000 LA EDOBFARTF REHWE-ZV AT~F v 7 A7 ) —= 712 X
S>TTI=VHERDOE L DIFMEATF RRFEE ST E 72 018200989 -0 50k
PERTF ROL TR ROICHEMERT 2R L& 72 —BRE S, 14~
FUT L U THEE L ~OIS DO A REMEAVR ST X 7 20.21.40.42.72.88),
XFUERTEF L TEONS X MY, AOETH Y, ARG &
T5 2 ENMESNTND B X F BRI TS T 52, BRI
FBEETEMEIZ 220 20, 6 Y 3R R AN T E 2 E OB TT TICHEISH Eh T
W5 %O PN G, T = HRIEESTF FE X MU EICEE(L L, ECM %
Bl 22T T & 7 202290 RFF R AmiEiEiE, % F U REIcEE T
HZETREIMENZ OO TR, BYBOBRES R TF F-F b
FEH, invivo 7 v AL o TEDOERISH~O RN RS-, 53 =1
KIEERTF REFEEL LT N UEER, 775 7 %A ORGSR ~DBHEIZ %)
PR Z ERNWMES N 2D F72, AGT3-F MY UL, AGT3 T L— T
a— bk L7z b X C AR S A RIS A R LTS 2 e bREan % o nb
DFERMND, XTF F-F% M UBEITHRBAE e & O/ L7055~ SR miT
THRARY =L ERVGDLZEDRRB SN, X7 TF R-F% MU BEOA AMEDGEY
ENT—FHT, ¥ FFUBEOREMEIE LT, XTFRE LB FZ—L DA
ERIC G 2 2 B AT RIS T~ 2 B IR T2+ I e S T e,

i
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ARETIE, XTFR-F M UEORGIFRIER L, 2HMEE LTOF Mo

BEx b L, X7F K-t 7% —HOHEAFEHCEY FRIBEIEZ R K <FFET
HZEERAME L. b UEORRS 6 ME OB (1.5-1500 ng/mm?, Fig 3-1)
FI=rol BHHEKDOP3 A T 7N UHERRTF R A LT AT T
N AG73 Z#[HEN S HT_XTTF R-F M UEAER L. Zhbfx 0T F K-F
N U BED RN A RS 5 71T, MifaEEETENE, AR RIE M, FAK O U g
b, MiRZERMER EOEMIEEEZRNE Lz, £z, X7F F-F b U BERGE L
< AEMFENEZFBESTH-OOKELRS M UBERE L. &I, BRAEXTF R
A9/AGT3-F hH D RS h Rl DWW T Ak L 7.

A99a (ALRGDN) ; integrin binding peptide

Amount of chitosan (ng/mm?)

Fig. 3-1. Various peptide-chitosan membranes (1.5-1500 ng/mm?)
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%52 8 . EBRMELR L OERFIE
3-2-1 RFF RFERK
NRTF RERITHE 1 = Credl L= FiEICiE > TiT- 7.

3-2-2 MifuEsE
HDF & PC12 Mz 55 1 B Crtdl L 7= FiEICHE» TigE L=,

3-2-3 Maleimidobenzoyloxy (MB) -3% k¥ Dkl
MB- %> OFREIEE 1 = Cita L7 FIEICIE> TT o 1=

3-2-4 AAfEEEETEME O

XUOIZ, BEORD 6 O MB-F &k (4%0FERE, 1-1000 pg/mL) %
FHEL L 72, % MB-F b YA % 50 ul 372 96-well 7' L — MMz 24 B == iE T/
rEEHZLIckY, MY UEBORLS 6 MEOK (1.5-1500 ng/mm?, Fig 3-1) %
ERL U7z, 4 well IZ 1% NaHCO3 K¥#E (100 pL) ANz, 10 SrfFHEELLER U 7%
PBS (100 uL) T2 [EIPEH L7z, X7F FEEK (1 mM, 0.1%TFA KE&#R, 50 ub) &
1% NaHCO3 KiAE#Z (50 L) ANz, SECHEY L C2HMA v FaX— 52 &
WLV, 6FEHOX N EORRDTTF N M URAERIL 7 (Fig 3-1). LA
T, HDF OMIfRE IS ORI X 1 3 CRedl L 72 FIEICE > TiT o 72,

3-2-5 MKEEEICHTHEET v A
HDF O35 1253 A BHEOFHILE 1 3 Citak L 7= HiEIiE» T o 7=,

3-2-6 MREEMET vEA
PR ZE L R OFEMITE 1 & CRlal L 72 FiEICiE > TIT o 7.

3-2-7 SBEEEE
SO P YL X5 1 B CREE L 72 FIEICE > TIT o 7=,

3-2-8 FAK @ U VER{LDRIE

HDF (210" cells/well/50 pL) % 37°C, 5% CO, D4 T 90 /rfiksa Liz. o
%, HDF % 50 uL @ SDS ¥ > 7Ly 7 7 — CHsff &8, 7.5%0 SDS-PAGE T4yH
L, polyvinylidene difluoride (PVDF) FEICHRE L7, Z D% 3% BSA T7 1 v &
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7L, fLU Ut FAK iR (Tyr397) & L <I&HL FAK ik (1:1000, Cell Signaling)
% 4CT—HppUi S, HEEk 2 k¥R (HRP) (1:2000, GE Healthcare) T ECL & v b

(GE Healthcare) Z MW TR L7z, U UEBfk S 4172 FAK OFEXHE % Imagel 1.63
T =T EHNTAY FOES L EITLT-.

3-2-9 KREHERATEE

2 FEM O EZDOHE T Student-t #iE 2 IV TITVY, fERRER 1%L T THEEDH Y &
Lic. &7z, 7213 TRt ERFEATR L.
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53 EBRRER

3-3-1 RTF FERR

A99a & AG73 @ 2 FEFEDMflatEE ~X7"F FD N KimlZ Cys-Gly-Gly (CGG) DES
AN L7 CGG X7 F REA/ L7=.

3-3-2 RTF F-F M UEOKREEETE

2 FEOMAaESE 7T R (A9, AG73) =M, ¥ Mo EBORLD 6 fEEHD
~ANFF R-F B (1.5-1500 ng/mm?, Fig 3-1) #/E#LL7-. HDF ZH\ T, Zh b
DXTF R-F M UEOMAE TR JE Lz (Fig. 3-2). ~X7'F FOFHE LTV
RN R Y RIS R RS TE M 2 R & 72> 72 (data not shown) . £ 72, A99a-F k-
VT AT OF b & (1.5-1500 ng/mm?) T AG73-F R UL 0 b 5RO IS
2R Uiz, A99a-F b IO MBS, % F Y& 3ngimm® @ & X I
KERD, M EOEIMIENRZIZED Lz, —F, AGT3-F ¥ RO
HEETEMEITATOF F & (1.5-1500 ng/mm?) 2B W TIEE A EEL L ARD T,
ZORERD G, A99a-F b I RO KIBIEEETE LY MY \EIIKIET 5 0%, AGT3-
X MY OB TENEILS MU BOREEZZIFITS W LRI NT.
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Fig. 3-2. Cell attachment activity on peptide-chitosan membranes.

CGG-A99a and CGG-AG73 (50 nmol/well) were coupled to the MB-chitosan membranes (1.5-1500 ng/mm?) in
96-well plates. HDFs (5 x 10° cells) were allowed to attach to the peptide-chitosan membranes for 2h and then
stained with crystal violet. The attached cells in three randomly selected fields were counted. Each value
represents the mean + S.D. of triplicate experiments. *P < 0.0005. Triplicate experiments gave similar
results.
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3-3-3 ~FF F-F M UBEOMKRRIENE

WIZ, HDF Z W T 6 FIHD 7 F R-F hH 5 (1.5-1500 ng/mm?) oD fif
M2 L7z (Fig. 3-3). A99a-3 b ICHE#S L7- HDF 13 Yo BICIKTEL
f:%mﬂ@ﬂ%ﬁ@z%ﬁ L7c. —J5, AGT3-F M I L7c HDF (W Fiio ¥ R

IZBWTH, AGT3 2 7' L—ha— kL& X LRRICLWEREZ R LT,

A99a-F U ETIE, ¥ h¥ o 1.5-3 ng/mm® D & X HDF OfEIT kX< 20,
HDF (330 < I L7=. H:Z, % M8 3 ng/mm? @ & RIS TR K & 72 -
7o F7z, ARG VEIZS NV BOBEIMIEW R 2 IZED L, %HH@%E%@& 7]
FRIZH MU BEICKRE KAFE L7z, RIS, AGT73-3F b ol fa f s
TOF Mo (1.5-1500 ng/mm?) 123V TRE 22 0T <, MM & Hﬁ%

X M UBRICIHKFE LR oo, ZORRNL, 477U %4 L7z HDF O
E@ﬁﬂ% XY DB E S ITOT N ERRIB S LTz,

—
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Fig. 3-3. Cell spreading activity on peptide-chitosan membranes.

CGG-A99a and CGG-AG73 (50 nmol/well) were coupled to the MB-chitosan membranes (1.5-1500 ng/mm?) in
96-well plates. HDFs (5 x 10° cells) were allowed to attach to the peptide-chitosan membranes for 2h and then
stained with crystal violet. Images were captured and the area of the attached cells was measured using
BZ-analyzer software (Keyence). Each value represents the mean + S.D. of triplicate experiments. *P <
0.0005.
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3-3-4 MR RR OB

Wiz, 3FEEDOLTF F-F M (3-300 ng/mm?) > HDF O#aE#& & 45
MO A TGS 572012, T7Fribvorxal) vafEe L TEZELE (Fig
3-4). A99-% ¥ VT, F BN ARV 3ngimm? O & & HDF O E# -
TIFUARNVART 7 AN—EEFROBEIBEI . L)L, ¥ MrrEoif
INZFES TT 7 F U AR VAT 7 A N— L EFROEBIIIEAD Lz, R,
AGT73-F% R ETIE, ¥ MU RIS 5T (3-300 ng/mm?), 7 7 F 1 DS
DFEFICERE LT 7 ) U TEOEEBBIE ST, ZORENG, B E LToR
7 F R-F% D HDF O E RS TEEIC 5 2 D5 B3R T F RIZ Lo THRR D Z
EDR BN ST

3 30 300

Chitosan (ng/mm?2)

A99a

AG73

Fig. 3-4. Morghology and actin stress fibers on peptide-chitosan membranes .

HDFs (8 x 10° cells) were incubated on 8-well plastic chambers coated with A99a- and AG73-chitosan
membranes (3-300 ng/mm?) for 2h.  Cells were fixed, and then stained with phalloidin, anti-vinculin antibody,
and DAPI for actin filaments (green), focal contacts (red), and nuclei (blue). Bar indicates 50 pum.
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3-3-5 MEEE I B EDTA &~RY Y ORE

WIZ, NFF R-F b Y (3-300 ng/mm?) -~ HDF OFE3512%19 % EDTA &~
XY ORI L=, EDTA I A99a-% k5~ HDF O35 2 BHE L7-23,
AG73-%F M U HEA~DEEFITITRE L e o7 (Fig. 3-5A). —J5, ~/%U % AGT73-
¥ b A~ HDF OF:5 & [HE L7278, A99a-F bV U IHA~DHEE ITITEE L 722
~7= (Fig. 3-5B). ZN 56 DFERIX, A99a-F k¥ i~ HDF O35 Ml F 4
AR I A VT T RN T HEE THDL L, AGT3-F MU~ HDF O
BIX T ED HSPGs T HHETHLHZ L HRLTWVD. &b, <7
F RO V7 Z =R AERIL, ¥ MU OBICEEINRNZ ERDbro T,
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Fig. 3-5. Effect of EDTA and heparin on HDF attachment to peptide-chitosan membranes.

HDFs were allowed to attach to the peptide-chitosan membranes (A: A99a-chitosan membranes, B:
AG73-chitosan membranes) in the absence (white bars) or presence (black bars) of 5 mM EDTA, or presence
(gray bars) of 10 ug/mL heparin. EDTA or heparin was added to the cell suspension and then the cells were
plated. After a 1 h-incubation, the attached cells were assessed by crystal violet staining. Data are expressed
as mean = S.D. of triplicate results. *P < 0.0001. Triplicate experiments gave similar results.
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3-3-6 RTF F-F b UEOMRERMEEMS
WIT, 6 IO NTF R-F hH % (1.5-1500 ng/mm?) OFRfRZekhEIE M 4, PC12
AAE A2 U CRMIE L 7= (Fig. 3-6) . A99a-% R il ECix, & Mo &I E-S
THRZe M E MR L, 2 h¥ & 30 ng/mm? LL_E T A99a-3F k H i 35 vk
FREMEIEEEZ R L. ZOMEND, A99a-F F U E ot Ze il fh ByETEIT %
MU RICHAE L, % MY 30 ng/mm? DLE TR VR ZE R RIS E NG S B Z
Lol —F, AGT3-F MY UPEIIAETOX MY & (1.5-1500 ng/mm?) 12
BODTHRBEEMEIEHEICRE 2 bid o7, DX, 4177V 2L
R ZE MR RS L L TONTF R-% N UBEORB LR 21T 5 2 L VRIE S
ni-.
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A99a

Fig. 3-6. Neurite outgrowth activity on peptide-chitosan membranes.

cells) were cultured on A99a- and AG73-chitosan membranes (1.5-1500 ng/mm?) in
96-well plates. PC12 cells were assayed. After a 24 h-incubation, attached and extended cells were assessed
a-d; A99a-chitosan membranes (1.5, 3, 30, and 1500 ng/mm?), e-h; AG73- chitosan
B; Images were captured and the length of the neurites were
measured. The graph is representative of at least three similar experiments and values + S.D. are indicated.

A; PC12 cells (3 x 10

by crystal violet staining.
membranes (1.5, 3, 30, and 1500 ng/mm?).

*P < 0.0001.
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3-3-7 A99/AGT3IBRA T TF N-F M VRO AEWEHE

AQYAGT3 IRG T F - MY IR N RAIIC HDF O LT 7 F L A P L AT
FANR—DEEEMET S ENTTICHESATND O AEICBW T,
A99a/AGT73 X7 F K-F MY B (JRE I A99a:AGT73 = 9:1) DAEWIEMEIZ DUV TEER
WZREAm L7z,

HDF % V72 A99a/AGT73-F kDI 5 TR ME & ik 22l i RyE 1L AGT3-
F MU E RIFRE S -7 (Fig. 3-7TAand C). —J5, HDF Z HV 7= A99a/AGT3-F h
VUMD MEEMEL, F N END AR & (1.5-30 ng/mm?®) 1E AGT3-3 b
UL R CH o720, F MmN E X (150-1500 ng/mm?) 13X F OTEPE LY
mEn (Fig. 3-7TB). & 512, & Mo &% E X (300 ng/mm?), A99a/AG73-
X Y USRS L7 HDF @ Tyr397-FAK @ U U {b 2MiEdE S v7= (Fig. 3-8) . — 7,
A99a- k¥ i (300 ng/mm?) & AG73-3F k¥ (3,300 ng/mm?) 1Z#:45 L 7= HDF
® Tyr397-FAK O U U ERLITMRE S N2 o T, 2RO OFRIE, & FFrEngn
EXIZ, A9a LA T 7Y EDREEE AGT3 LT v E OFREAIIM A
B %, IREXTT R-F% M UVIROAEYIEEZFIROICHEB IS5 2 L 2R L
TW5.
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Fig. 3-7. Cell attachment and spreading and neurite outgrowth activity on mixed peptide-chitosan
membranes.

CGG-AG73 (5 nmol/well) and CGG-A99a (45 nmol/well) were coupled to the MB-chitosan membranes
(1.5-1500 ng/mm?) in 96-well plates. A; HDFs (5 x 10° cells) were allowed to attach to the peptide-chitosan
membranes for 2 h and then stained with crystal violet. The attached cells in three randomly selected fields
were counted. B; Images were captured and the area of the attached cells was measured using BZ-analyzer
software (Keyence). C; The length of the neurites was measured. Images were captured and the length of the
neurites was measured. The line in each graphs indicated in result in previous figure: A; solid line AG73, dot
line A99a from Fig. 3-2, B; solid line AG73, dot line A99a from Fig. 3-3, C; solid line AG73, dot line A99a from
Fig. 3-6. *P <0.0005. Triplicate experiments gave similar results.
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Fig. 3-8. Phosphorylation of FAK Tyr397 on mixed peptide-chitosan membranes.

A; Tyr397-FAK phosphorylation and FAK of HDFs on A99a/AG73 (molar ratio A99a:AG73 = 9:1)-chitosan
membranes were analyzed by immunoblotting. The HDFs were incubated on the various peptide-coated plates
(50 pl, 2 x 10* cells/well) for 90 min, were lysed by 50 uL of SDS sample buffer, and assessed by western
blotting. B; Quantitation of A. Data are expressed as mean + S.D. of triplicate results. *P<0.01. Triplicate
experiments gave similar results.
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AR BE

MBI S AT b BN e B D, ko /RL - BEE YR — N5 2%
MEIOF YA IR TR0 B O BERFETH D 0. ARNTHIRIE, Hiko
HERR, BAEDOFHE, HAHWVITHBFEADREICEE &R Z2R7-L3ID~ RN v I X
L TS ECMIZHENTWS. NA A ~<7 U T AOMRIZEWT, ECM Z AR
9% Z & NHT-RGEDF EEE E 2 STV D O O ERD ECM Th 5 3
JEBIX, BRx ek Lt 72— SHAEER L, 2 < OEY PRI 2SI L Tu

% %) IR OREI, M L0k L0/ B B\ CEABRI A2 S A A~ T 1
TIAD—D>Th5DHEEZLNTND O HEBRS THDH T I = T SHERENEZ >3
7ETHY, BEBICBNTEL OEYMFIEELZH > TS 9

AREETIE, MBS T 5 XTF R-% M U IO RGN R A2 FHE L. 6 FlEO
W72 %8 (1.5-1500 ng/mm?) D% R AR RBHELE L TRV, £ T2 VA
RTFRE T HUREENTF RELARAEIET. a3 A 7 7V UfEERT
F N AQ9a Zflix ODEDOF M UEICEE(L LT2GEE, £ OMuBETEMEILF Mo
BICKEL, 3 Mo & 3ng/mm? 0 & X 12iE M :tﬁ&j(‘(é?pot £/, F AP UES
ng/mm? @ & X ZITHIA M ERIEE bR E 2D, AR b RES . &
512, F FYrE 3ng/mm? D & X121 Tyr397-FAK & U Vb Mt S ns-. Zn b

DFERINS, A>T 7V &N Lz A9a-F U EA~DOHIIEEEE 1T M &I
fET 52 @i, MREEMEEENRKERoToDIX, F Mo & 30
ng/mm’ D& & Thot-. LLEXY, Aa-F bV I EDF Mo L X104
WHEPEDR R R &7 D B2 bD . RAUIZ, AGT3-F I VRO M ETEME, #
BRIGEMETEMEIZ A TOX & (1.5-1500 ng/mm?) T2 L Lo 72. Zhbd
FERNG, AT 7Y a2 LIRS 1 TR G0N EFICEE LY, T h
Y E LTI TR SRR LW 2 E RSN,

%< DIFFEIC K » T, HIISEIZA VT 70 v v T h v E ekl 2 7 BRI X
STHIEISN TS Z EBRHLEMNZR->TND. BIZIE, ECM ¥ 78 ThHbHE
fNex 7 F U, o T h -1 EA T 7V O GIZVER Lot & 8255 0%E
BEAFIEH L CWD ZENREENTVND 2B T TuxrF i3y rFho-2 &
abBl A T 7 U THEE LA O EZFEL TVbH VNI HEL I TS
B, INEOMIERERIE, AT 7V e T h N FRICERET S 2 LT
BFICBWTHFICEETHD Z A2 R LTS, AIIYAGT3-F k¥ (3-30
ng/mm?) (IA4 T 7V VT AU DOM L T X — LRI EER L, Al
HEHREELTAHTODLZ Emanz. BEILTHXTF R LITRTF R-F |
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YU E KT 5 2 LIS K o T, WAL A ~T U T VORRBATREIC 8D Z
EBTRI T

A99a-F hH UEDEMIENEN ¥ N U BRI TH I EnD, AT 7 RS
U7z M8 1 LRSI OB E R T D5 2 N bh o T, ITF, BRI OB
FOFRE SIS ICB W CTHEAREHE THH Z L RSNTE 100 o5 7Y
> -ECM & OHIMIBRE TlX, #EORIBEK L 72 o/NS 72 8 X B OB ERNIE
BRENDZLITXY, MlaEs D IRSEAES 2 199 40527 - ECM AT &
ST, HIEEE OPHI S 1-3nNum> DT ABIIBRAE LT TWS., —FHT, FAVRT
{4 T DIERIT K > TiZ 0.8-0.9 nN/um? DT A IR E L TN D 199 Z s 0fE R,
AGT73 DML F M BIEFE LARVDIE, T A VRT 4 7 OBRIC X 5950
FABI DD THL EEZBND. —F, A9a OHMIFEEEEN S v BICKRTET
LR E LT, 5O RRIZ X DT ASI IIZH L TEED S bV id+07
BEZRFE L TV RNWI ENEZOND. E5HIT, AVYAGTI-F MU (RELE
=9:1) 1%, ATV ET T UICRBRCHES L2 LI Lo T, MjgEEs o)
BN BACDTABITIREA L, & MRS RRE A RFFL TR THRE
RO RNMEESI N B2 OND. URIND, a2Bl 427 7 U kAT
% EF1 & AG73 %A L7- EFUAGT3-F% b (GRA H=9:1) 13RFIZ5R O sz s
EMEE T EBALNICSR TS O AEOHERICENTHA T 7 ) VA
TFREVUTHUREERT T R (REH=91) OIREXTTF R-F MU R D TR
WA R ETE M 2R L2, F72, AQa/AGT3-F h¥ U HIZF MY EBRL UV L&
(150-1500 ng/mm?) (2 Zh LAY HIaEE S 2 EE4 5 Z L VRS LT,

I, BB BEG X7 F R M UERERICHATECTH 5 2 &3, AGT3-
X MY UEE T TF A FOBEFX Y U T & LTHEH L in vivo S2BRIC L Y RERA
ENTWD D 75F %A R AGT3-F M LT 2 ReRREER LA - Bl
Liz& &, BHESNT=T7T7F /%A NI AGT3-F b U6 LR~ E), 71k
L, B LEEPERIND I ERMHRINT. £, XTTF RF-F M UEOREIT
AV alROAR PO XD REETH D LN ERTE IS 2 72T
KV S, hRMNCIE S 2R 2 RGMEIE LTEL T b B2 oD
(datanotshown). Liik v, ¥—4 v hETofifEEL BT X —LXTTF K- b
YR & O EAER &2 SN ARAT 92 Z LIS REIC B W CEEICRD 52D
N, KFETEHEONIZA T T T hAHREET HATF R-F U ED
BIE, ZREREERICE A A~T VT VOBRBICARRMAE5 25 DT
» D,
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U ERETIE, 4770 &N LT EMIERIZRG OB EZZ T3, Yo T
BN UTAEYIEEII RGO B EZ I WD ERENT. £, IREXTTF
R-F% M UEIEE U ENRZ N E & THIROVAEMEEZ R T Z E RN LN
. IRHDIENDE, BHIIRZ—F v T HLE T Z—ICAbE TS F F-%
NFURZ L TE D Z ERARSI T,
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weiE

UTAEFRR T2 000 B CU, MBS 2RI 1) D 5B M O R m S G 2B 2 A0 E
HENTEY, xR HEZERERANTA o7V Y=y NUREREM OBRREN TD
TS, WK O ECM Th 5 AIEMIIE, Mk WV THBIRY 22558 & A7y

BENDW S 2B LTS 49 2o, EEBOHAK S B L OZFDOSET 5
T AU N ThHDOLMELZ Z VR TERA AT T RITHAEROBEND b3 4~
TUTNVEHBOTDOOMELE LTEHINTWD., WKLBFRELTCETA T 7Y
YRV T AU EOMRERR Lt T X IR AT 7 I = RRRT T
RiL, KO A FHIEEEZ BT 57200 — L E LTS AT U T IL~Di
A s Y, 9 513, ZhbOMIEESTF REESTFEETHH X b
YUK B SEHIHAA AT VT A OBRE AL TE R 20292 —p k9 g,
TI=VHRO LT X —RRARIEEST T REBEE ST % b BRI
TR ﬁitﬂ4ﬁ77)7wkbfﬁﬁ@/~w&&0ﬁé EMTRENTE T,

ARHFER XTI, DRI MISELHFET oM7) P MR L LT
@m7%%%$%yﬁ®@%%am’,@%%%,%%@%%%Kﬁ%%ﬁoh

BLIETIE, ZHEES T THLTI=Val LA T 2 —LIZHFER L. 73=
vol $1 LG4 £ =2 — )L OAEWIENEZFifl L 7o setE ORI 2 B s, AGT3 &
EFlzz ZHIWTY > T Ea2Bl A 7 7Y Ol Lt 7 2 —IZ[RIFHTAERT 2
TF - b UBEOEREZ B L. 7 1= al LGA T Y 2 — /L EBRO 2 FHO
IEVE~T'T K AGT3 & EFlzz Zfix OFEIGTRAL, F MU BUCEERT 2 Z &1
K0T I=2al HLGAE Y 2 — VOBREZ B L 7R A7 F F-F% by s (Ei
Liz. ZOEMENEZFHMEL 7 2 =2 al $§ LG4 Y = — /L OEYTEME & bl U7z,
TORER, AGT3:EFlzz (1:9) -F ML, ZHED T THD LGA T a—/L L
[FERICTR ISR e LR 2eidfh R 22 L7=. $£7=, AG73:EFlzz (1.9) -¥% k
#yﬁi@ﬁ®%mﬁﬁ%zyku~wfg VT HUREGRTF REapl 1~
TV UREERT T ROREG K L TEERZ(ET 2 Z LB LR oT. 2
NHORERLIY, RGN AGT3:EF1zz=191%, > T hr AT 7V oLt
H—m N LS BTl L 72— OB EED OICHEFICEE
IREBTH D Z DRI, X512 AG73:EF1zz (1:9) - MY U R ET,
%mvy%ﬁyk4y%ﬁuV@WV?7&—%ﬁLTAGm&Emn’ﬂﬁ’mﬁ
ERHLTWAZ EDXREBINT. ZRODORENS, BERXTTF R-F M UEOT
I —FI L7 —HOmRN B E e T 2 kﬂf% AR TR A OB
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TN DOHEDTHDHEZ LS.

H2ETIE, 2HHDO L T H AT F K AGT3, C16 &, T o2Bl, avp3
KQabpl A>T 7V fEGT D 3IHEDOA T 7 UFEE_TF K EFlzz, A99%
FONA2G10 & HWWTHE 2 OFEA G DOEDIRGNTF F-F M URZERI L7, Zh
b ORI A TEMECM BRI A RET H 2 & T, ¥ MU ETORETF FD
FARM 72N AZFTH L=, TOREE, o hr AT 7 ) VICRFHCIERT 5 Z
I X o T, MREEETE MR RIS SR SN D Z e, XA A~T
TN LTOERAERREBINTZ. o T ORVERT 5 AGT3 1% EFl1zz, A9%9a
KON A2G10 Offiffatzza s M, MiaffREET RIS 2 &N T&k. —7, v
THEBLA T U U ERT % C16 14 A99a DIEMED AR Sz, v o T h v
DIHVERT D AGT3 DFN, ¥kx 72X A TDA T 7 ) UFERTF R EDRAI
BWLTWDZ ENbootz. KIZ, A2GI0/AGT3 DIRE LD i L Z kI T-. Z DkE
X, A2G10/AG73 (25:1) -F MY U ERROMEEEEELZ R L2 &0 n, RE
251 3 T LabBl A T 7 ) L DMES R EZFEST L KERIEALTH D
TR ENZ. LEX D, A2GI0/AG73  (25:1) -F MY BRI, abBl A>T S
U v DEMFR)RERE AT T D T2 DAY — v L7 015 % BT, ECM A1l
LlenAF~T U7 e LTCOHP R FEND.

%3 T, XTTFR-F M URORGHRIERL, BHHEE L TOX M
ViEE R L, T F R 7 =B OMAIEASCAEYFHIRERE 2 R L HE
THZEEAME L. F NP UBORALD 6 FEOMB (1.5-1500 ng/mm?) (2T 2 =
Yol BHHR D3 A T 7 U UHAEE T F RAQa & T UREE T T K AGT3
ZEEMSETATTF R-F MY UBEAER L. 2 bfix 07 F F-F M R
DGR E T T D720l MlaEETENE, e REIGH:, FAK OV 1k, ik
TR Vo TAWIEEEZRE Lz, 72, XTF R-F " UERE LAY
EMEZFET LD OKERFY P UEEZRELE. &6, BREXTF K
A99/AGT3-F hH U ED B NN OV T HRMli L7z, avB3 A > T 7 U UiEE T
F N A99a ZFl # D (1.5-1500 ng/mm?) D F kU EEN L= SE, F DM
BEEIEMEIT S MU BIIEEL, ¥ MY U8 3 ng/mm? @ & X ISR, Ml
IRV R & 22 0, FINE IR b IR < R S iz, & 51, & P2 & 3 ng/mm?
D & ZI2IE Tyr397-FAK OV b MedE S ivfz. R Ze i RIGMEIC BV TIEF b
Y830 ng/mm? RN EE TH D Z ERbhotm. —JF, AGT3-F ¥ O M aEE
TEVE, PSR EIEVEIZ 2 ToOx P& (1.5-1500 ng/mm?) TZAL L7ZRdo 7.
INEDORERNG, AT 7V I U MlaES TR AR IERICERE L 2D,
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ST BN LTS TIERG SR LW e Sz, £/, 1’
A A99/AGT3-3F b i (JREH=9:1) 1%, % MY B3 Z% W & & (150-1500 ng/mm?)
IZRFIC RIS A 28T 5 Z AR a7z, MRV, ¥—7 v k
ETHMNER L T2 =G TR T2 2 &2y, MG E DRIRT
RBEBICHEHETHLEEZILND.

AHFERLTIE, 7=Vl L7 ¥ —RROIERT 2 MiaEsE 7T Kz
F M UBRICEE L, MiaEsEREO 25 S L TOMROMI 21T >72. AGT73
RCL6 E N T HUFEERTTF RIX, AT 7 AT F RERAELTH
N UBRICEEET 2 2 & Tlia DA T 7 ) UHERT T ROAYIENEZ TN
ICHIIR S A AR L. 2O XS 2fEDORR L LY 7% —ICRRC/ERT
HIRERTTF F-F b UL, &7 F NOAEYIEEEZHAERICHER IS5 Z &
Mo, "AF=7IVT7LVELTHERAThHLEEZXOND. o, XTTF K-F P
BEOERT L7 E =Lk TH MU BOREBLMIZITH 00, A2 HE
DZTFRNbONHLZEEHLEMNIL, ¥—F v b ET DM, LT X =T
F FOFEFHIZ L > TRTF R-F b UEEZREILTE L2 L2/ Lz, AT
ERL L 72T F R-% b U, X7 TF R-Le 7Y —MOMREERASC L7 ¥ —fH
OB EEDRILSBFBEUTEXLZL00, ATV V= MR & LT
Rk Lo, BAEEEE Do T EESI ORI S Z LRSS,
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A

ARWFFER KOG LOERICHTIZ Y, #&han, HZRE R SRS - #ifiEZ B £ L
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