B B R R B FRFARAR5 2, 21(1998)
AR S = O HA IR - 25 - FeiR L RS BT T b
Peptide Materials for Enhancement, Modulation, and Prolongation of Signal Transduction
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We developed here novel peptide biomaterials which affect specifically the signal transduction in the cell
membrane systems. In these peptide biomaterials, naturally occurring peptides or proteins were fixed at a surface
of liposomes (vesicles formed by a lipid bilayer membrane) or polymer matrix. In the former case, many peptide
hormones were immobilized at a surface of the bilayer membrane, where the immobilized ligand showed a higher
receptor affinity (han free peptide hormones. Furthermore, when two kinds of peptide hormones were immobilized
on the same bilayer membrane, one of them showed a higher affinity than (hat without the other. In the laiter case,
insulin or epidrmal growth factor (EGF) was immobilized at a surface of various polymeric materials. The
amounts of immobilized insulin required to stimulate cell growth were 1-10 % of the amount of free insulin
required to produce the same effect. The immobilized EGF enhanced the growth of anchorage-dependent cells
more than native BGF. Interestingly, the maximal mitogenic effect was greater than that of native BEGF by
artificial juxtacrine signaling. In summary, peptide or protein ligands, which are involved in receptor-mediated
signaling, show unique biological activitics upon nmobilization at a surface of liposome or polymer film, which

are different from those of free ligands.

HMREH
AWFFECH, L7y —%&4r L TEIRE
HEBRTDILTFFHINEF I H
VA FicEA L, Zius 2oL
e b ARCEERT S LT, HR
et FHEERREL, Zhbol
. FHH LTV REE D A TEM: & Ft T,
AENEE RS, W Bgbshi ) A
YRVAT AEWMETLIEERAMELT
W3, ZOL SRR EBEESTT R
M OBIRE O RN & R B ISR, RTFF
HBEWEF R TEYH o FEEEP T

Y —RIBRTERSEAD TR, ¥
Uy AZHEME L TEERL, LT
F— X —IREERERELL Y &
FTEHELODTCHSL, 1T, LEFHX——U
7 HEEROFSICE, RO L3R
AFBEORER DD LHacixE LTS,
(1) Difo L7 E—45FDHhT,
VA RESEMLE Y74 Cb DT
7YY —EE A ORE L BRICEET
HE 50Ty FOMER, 11) MR c
B3 2 fRED R D LT F— G
5 X 5R2ETO IR ) 2 FoMEEME,



~~Ligand = __

\V/ Cl

T

™~ Lipid Membrane

N ,
Receptor Second Second
| Messenger Messenger
Intermolecular
Intramolecular Intel-‘actlon Intersystem
{Allosteric) (Direct {Cascade—Cascade)
[nteraction Receptor-Receptor Interaction

Interaction)

[ JH RESI LS THREESNAL 78— — e P — B A O SHR O,

I RAvErdy—2 L 2f
O TE B O R E A & TN 55
WAL A7) H o FOMEMRME, iv) U A
FR LY —IZfeE L EBO LT H —
OHMEER TOERE %y FRHECHTE
{b)y EMET 5K 5720 H L FOMEHE,
Zhb 4RO Rmc AT A2 mRERL -
B, WOL 3V P A7 AEEEL
oo 1) 2HHEHOMTF KRB 2 A
AN—P—2HFLTHRELE2MY Tk,
2) NIF FRAEE )R Y —AFEmLE
WEE L LESMY ok, 3) EERT
ERVw—7 g Vb B @EL LR
BEY H R, BT, FhEhioon T,
BONIIEERR L EEICE L DB,
BFEeRE R
1) 2 BYH >~
SEER2E TR 277 U ERL
CHBEASTF R CHB 21T i,
e @ BO AP -2 LCHELE
2V T REHEHELE, ThbD U H
RO = a—nF v 77 —~O8Hn
R, Bz 7277 U o BEET A E

BALED EhEh, iV F FIXER
2RO SWMicEEeE T CLEY
F— R RET A ERbhol, A
A RN S AL 1 2 D 24 Y
Hy FhRmnLE 7 —E mEx R L7 Z
Lk, 2HBEORLZ LT Y DU
R ZOARR—H—EBRE L TWH I &8
REENE, LL, zs 7yl ok
Za—aFli ol EEHERESLE2MY
A FTH@mOCEEAERR Ehie &
B, ZOBAEIZE, Ty U R
LT H 0T et —EHficEe LT
WABZERBRZEND, BEEEW I ST
IOV H Y RidcOMP DI+ L H S
B, TOPRFIZV—DZrT7y )
Eoa—aF L DRGHOBELY
bHd 0T, LETH—— LS Y —RE
ERizE b0 EELBRSD,

2) YRY—ABEEMI L F
w7y Y v IREHES s XU
Sa-uF vy S lBHESEE AL,
DMPCY iKY — M HLASA ATE, T2 Y
He ROAEAA K7 —BmEi,



Ligand =~

Multivalent Ligand System

E2 VFEY—bE AV A R AT b,

ZU—OEERICESRT, VAR —AICEE
b5 L CIREOIZ LR Lz, kDL
A —BER B S0, sa—
07 L AL ENEE & DR A S— P —
WOEELHW, BRI REEEL
200 TEMY Fr FEFRLIEA T,
KRO =T 8137 F A b
L@ o, MERERLEZYFRY— A
EFRWT, Ao Ry —2475
Ml & D& 2 8 HEEERSIC X VRS
A, VRY—AZAER LIRS F
FARAE BERE, VAR Y — A bRt
THLERL, HELED L7 —f
BELTWAI EMWRENE, ZOI Ehb,
TEDEALY Ao FY R Y — b &M
OFBPO LT H—LBEBFEETEE
LRGNV Sl B e N T PP i
YIFY o TEEMTEREEELLND,
Fh, VRY—-LEEL L a—aT
i SIRBEEAED e T —BtER,
YR by 7y ) v /EREE
HEELT D & TR LE, Z0&E
LSRN, DAGODTEIET Cixildk L
ZEmh, 1O YRy —ACEELEN
7= 25RO U A PR Lo 2 fiiEO
LVETE—LERRATHIET. IO

RPENBEEZLND (7@2) ,

3) BERLEEEY S F

Arva ) PERBRICE VERF v
YaZBERL. AR ROV TH
FLles A al iz, 373/
ENREET 25, azidobenzoic acid D iEET
ATNERIEEXBZET, Azl
1 53F 7= Y 1 fE$azidobenzoic acid % 4
BETHEALE, IhERY RF L8
BB T « v aiza—- M LE#E, UVE
BIH#1To T, « iz ) r&aFmmcEE
fELIERY AF LT s v a BB,
ZORET 4 v i a CHHESFHIASTO %,
e i, MEF NS ETEELEELA,
A v 2 ) v dh B idazidobenzoic acid THE
flili=d il VERBRMULEES &
0 b HIERREMEE SN, FITVOH
falz L AWMY dAiid, AoV il

| Matrix

Artificial Juxtacrine Signaling
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