Table 7. HA activity of each vector with mouse and human erythrocytes

HA actlvity (HAU/1010 VP of virus/mi)

Ad vectors

mouse human
Ad-L2 n.d. n.d.
Ad/AF-L2 n.d. nd.
Ad/AP-L2 n.d. n.d.
AdRGD-L2 240 n.d.
Ad/AF-RGD-L2 15 n.d.

The virus (Ad-L2, Ad/AF-L2, Ad/AP-L2, AJRGD-L2 and Ad/AF-RGD-L2)
dlluted In serlal twofold steps was Incubated with mouse or human
red blood cells for 2 hrs at 4 'C. HA activity was determined as the
reclprocal of the highest dilution of the virus showing 50%
hemagglutination. Data was expressed as HAU / 1010 VP of virus / ml.
Data represent the mean of duplicate experimenis. n.d.: not
detectable
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Fig. 14 Detectlon of Hl loop and HI strand displayed on surface of M13 bacterlophage by ELISA . Anti-E
tag Mab{Pharmacia) is adsorbed over night at 4 C in wells of a 96-well MaxiSorb immunoplate at 1 xg/well in 0.1
M bicarbonate buffer, pH 9.1. Plates were blocked with 2% Block Ace. And then plates were washed, phage were
applied to the wells in serial dilutions in 2% Block Ace, starting from 1012/well. After 2h incubation at RT and
washing, E-tag displaying phages were detected using HRP conjugated anti-M13 Ab(1/4000 in 0.4 % Block Ace;
Pharmacia). Final color development was done using TMBZ and absorbance was measured at 450 nm.
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Fig. 15 Efficacy of panning against EGF receptor. Fifty microliters of amplified H| loop-
heptapeptides phage(101° CFU/ml) library was screened against the purified extracellular domain of
human EGF receptor(hEGFR) coated on immunotube(Nunc) in 100 x| of bicarbonate buffer(pH 9.6).
in all panning rounds, hEGFR was coated at 10 x4 g/ml. Bound phages were eluted with 100mM HCI.
Eluted phages were immediately neutralized by the addition of 1M Tris-HCI{pH 8.0), and used to
infect to E.coli (TG 1) followed by plating infected cells in ampicillin containing medium. The amount
of bound phages were calculated by colony counting.

Table 8 Codons and amino acid sequences of clones isolated from the library

Library NNS < 7 sequences Library NNS < 7 sequences
Ht loop library Hi strand library

1 Aﬁc AQG (BAC ‘WG ﬁGC SACNAAC 1 A&G APC %C mGG CaGCFFGCHCAC
5 ch 1;rc AI_CC %AC %AG |QCG AGC 2 T(SJC Cﬁ\C TSCC ?-IAC CF:'CC y\c ETC
3 Aﬁd AQG %C ‘EI'C %CG gCC éAG 3 PﬂG C‘:pG ?TC %GC EGC\(;.TGFPCG
4 ACG GCC AAG GAG AGC EG‘-AGHCAC 4 AAC CAG GAC %GC E:CCTACGAGCG
5 A;rC Agc ASGC TSCC %GC gAG‘;"GG 5 AITC CF(‘EnC GGGC ﬁCC gGGGGGCC TGC
6 A?G TAG (‘-‘&CC EGG C ):\TC CC & CpG LE,CC WC EGC &GCGGG%TCC
7 A|TC CgG %CC ATA %CG CAC IA‘k‘!’C 7 Aﬁc T¢\C G\'}'G %CG %CC ((;‘:GGSTCC
a ACC Tgc AJG (\SITC AGC TCC TAC 8 Agc V«C %C aCG f«TC S.AC SAC
9 GEG ﬁcc SCC QAC ECCLCT%ICAC 9 AlTC CJ C ‘II_I‘G GE\G TAG ’S\ATG ECC
10 C&G ASGC SGC ECC@GGPCC%AGG 10 c&c A_'QG p+cc ‘ETC %AC i\TC gcc

* . Amber stop codon

One milliliter of electroporated E.coli (TG1) cells were incubated at 37 °C for 1h, Fifty microliters of the culiure were used for
titering. Serial 100-fold dilutions of electroporated cells were added 800 microliters of 2 XYT  contalning ampicillin and
used to inotulata Clondisk(Clontech) containing the appropriate dilution, which were incubated over-night at 37 ‘C.
Randomly isolated ten colonles respectively were used to inoculate 2 mi of 2 X YT medium containing appropriate

antibiotic, and the minipreps were incubated over-night at 37 'C,shaking.
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Scheme 1 RGD-PEG-NHS O &k
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Fig.16 SDS-PADE analysis of PEGylated adenovirus vectors. Comparison of iwo
SDS-gels (A, B) that were run under identical conditions and loaded as follows : lane M, protein markers ; lane 1

Ad : PEG=1:0 (unmodified-Ad) ; Yane 2, 1:25; lane 3, 1:100 ; lane 4, 1:400 ; lane 5, 1:1600 ; lane &, 1:6400. (A)
The ge! was stained with Coomassie blue.  (B) The gel was stained for PEG using barium iodide.

Table 9 Relationship between degree of
PEGylated-Hexon and adenovirus vectors

size
HIPEGE  Hexon{§fnd T
(Ad:PEG)* (%) (nm)
1:0 (unmodified) 0 113.3+0.76
1:25 9.7 120.6+0.64
1:100 340 123.8+£0.98
1:400 61.1 128.5+1.25
1:1600 89.3 137,609
1:6400 160.0 148.2+1.48

* AdAM Y Ao RO D MBI SPEGEINR (mol : mal)

20000000 1 unmoiified-Ad Fig. 17 Separation of

—— unmodified-Ad and 5.3% PEG-
Ad by banding on CsClI

100000000 | gradients.

1: unmaodified-Ad
2: unmodified-Ad and 5.3% PEG-Ad

:":';: _ mm: 1 7 “1‘3‘ 19 -3 -'31 k1 42 L} 55 3: 5-3% PEG'Ad
o3 1 unmodified-Ad + 5.3% PEG-Ad
Ll Jp—
8 3
sz ™
S +00000 Fig. 18 Gene expression of
- fractionated adenovirus vectors.
T e e e s Unmodified-Ad and 5.3% PEG-Ad were separated
2000000 by CsCi gradients centrifugation. Each fraction
1500000 | 5.3% PEG-Ad was collected from the bottom of the tube and wa:
transfected to A549 celis.  Luciferase
1000000 4 expression was measured after 24 hr. Each point
500000 ] was represented as mean £S.D. (n=3).
a WTIRTTSRIINI]

1 7 13 19 s 3 a7 43 a9 53

Fraction No.
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Flg. 19 Parmacokinetics of PEGylated adenovirus vectors. Normal female BALB/c mice
were administrated intravenously with 1x1010 particles of unmodified-Ad or PEG-Ads. Blood
samples were drawn at different times. The concentration of adenovirus vectors in serum was
quantitated with southern blot method. A standard curve was made for each PEG-Ads. Each
point was represented as mean £ 5.D. (h=4).
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Fig. 20 Transduction of A549 cells by PEGylated adenovirus vectors in the presence or absence
of adenovirus vectors antlserum. AS549 cells (1x104 cells) were tranceduced with 1000 particles/cell
of unmodified-Ad or PEG-Ads in the presence or absence of Ad antiserum respectively. Luciferase
expression was measured after 24 hr. Each point was represented as mean 1 S.D. (n=3).

Table 10 Half-life of PEGylated adenovirus vectors in blood

PEGylated -Hexon t1/2 (min)
0% ( unmodified -Ad) 1.55
89.7% 1.84
34.0% 1.83
61.1% 5.03
89.3% 11.97
100.0% 78.56
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Fig. 21 Transduction of A549 cells by PEGyiated adenovirus vectors

A548 cells (1 X104 cells) were transduced with 300, 1000, 3000 or 10000 particles/cell of unmodified-Ad or
PEG-Ads respectively. Luciferase expression was measured after 24 hr. Each point was represented as mean
+8S.D. (n=3).
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Flg. 22 Transduction of A543 cells by PEGylated adenovirus vectors In the presence or absence of
LIPOFECTAMINE 2000

A549 cells (2x10# cel!s) were tranceduced with 1000 particies/cell of unmodified-Ad or PEG-Ads in the presence
or absence 20mg/ml of LIPOFECTAMINE 2000 respectively. After 4hr, the virus solution was replaced with fresh
medium, and the cells werg incubated for 24 hr. And then luciferase expression was measured after 24 hr. Each

point was represented as mean X S.D. (n=3}.
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Fig. 23 Transduction of A549 cells and B16BL6 cells by RGD-PEGylated adenovirus

vectors

(A) A549 cells and (B) B16BL6 cells {2x104 cells) were transfected with 300, 1000, 3000 or
10000 particles/cell of Ad, PEG-Ad, RGD-PEG-Ad or AdRGD respectively. Luciferase
expression was measured after 24 hr. Each point was represented as mean +S.D.

Luciferaseactivity
RLU/well)
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0.01% 0.03%

Ad antiserum dilution

Fig. 24 Transduction of B16BL6 cells by RGD-PEGylated adenovirus
vectors in the presence or absence of adenovirus vectors antiserum. B16
BL6 cells (2x104 cells) were tranceduced with 1000 particles/cell of RGD-PEG-
Ad or AdRGD in the presence or absence of Ad antiserum respectively.
Luciferase expression was measured after 24 hr. Each point was represented

as mean +5.D. (n=3)
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Effect of Excess TRF1
on de novo Telomere Formation

Ex Tel. TRF1

Cell TRF1  Repeat (X10°mol. Freq. Of

(kb) /cell) TS (%)
Primary - 2.0 8 22
Human
Fibroblast hTRF1 2.0 235 24
Immortal - 0.5 49 36
Cell Line
(Hela-LT) hTRF1 0.5 279 83
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A. HeLa-LT cells expressing excess TRF1
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BEANERARMBDS (v b/ - BEERHRER)
SEMABREE
KHERBEFIERREOMBERNAR
SEHEE  PIEE KRRRFZRERELFRH BER

WRESF
FERBEFEERORRBERMEL LTER REEYTIC BEER, 77/ YA VAT
#— (Ad) I LA BEFEAIR L CEREZTRT AT 7 —~ g CHHRHR (DC) 23, a1~
F7Y) L EFB L TWAM, Coxsackie-adenovirus receptor (CAR) IIBEEIZERRATHI L %
HoMhcLl, #FOLETINLOMBAIZ LRI BEFEATIEDORIF—L LT, a, 1
VEZY UEEMEDSH D Arg-Gly-Asp RGD)ERFZ 7 7 A4 N—RAKITHEA L7 7 A 31— a ¥
VETPF I OANANRS HZ—(AdRGD) ZVERI LT, ZDARGD B AT/ —< ML DCICERA LK
LA, PERF A LHBLTEMSEPOETBELREWREFRALED L, S HIT ARG # AV,
DC ~DHFERGFEAICLABY 7 F Rk, BEHR~OEBEHERERT (INF-o) L7rEVA
> (ILC) BMEFHA & B AUESHARERIRCB VT EOBELEZITV. ARG OFAEZH L
WL, AEEX, dEBVWEREFHREOEELZEEL, MdOEREESE L KEEESF T
{L¥EHTA- LIy, ThHETHREFEANEETH>1-LGT. HCICHE - iz L
CTEGFRELAZ Z—OREERA, ETT7T/ VANVARZHTIRAFFETTCHLHEFEA
BNERET, Ao Ad DmFERMEL M EXE, BEHOMRICREFEATRR AdOEREZEREL,
KRB SFIT LD Ad DILEEHRXRAT-, TOHE, RVx=FL 7Y a—i (PEG) EHWV
TAd Z{LEESHTAZ LI, PEGEHAd oML PEEMENmE L, S5IZILCAR # LI-3k
AN ECFEANEBEHES L ERALMI L, FD L TPEGC D REIZ RCD _7F K&t
E L7 RGD-PEGC ZAWAHB I itk 77T/ VAV AFEFET TH, ARCD % LEIZEVWER
EFRBEIELNDZN ¥ —DHRBIZR L, £, TF/UANRT 74 3—DHI loop &
e FDOEMD f-strand FELBRFIZT L & DRATF FEFI(NSXT) HBA LT 7 -2
SATFVEHE LR, SE, MOIVANVFFERBTIOIVATAERET I D, EFNE
B4y & LT Epidermal Growth Factor (EGF) V&7 # — (EGFR) %R L. EGFR {Zxt L THFnk
2HTAERBHL strand DRHEFRAL, TORR, EGFRIZH L TAyr=r 7288 3EH T
ez A, B—EHB LT, EERBETHZ7 77— VORNERBLE 100 FICETER L,

A, WFERER WHERTWADI, VANVARZ Z—RiF L
BEFEREOCBREKFEHBBINTHLEN AETHD, ThiE, —BIZETA LAY
I3ERZEBL, T TIZ36500 AL EDBFIZH F—3, AERECAEEENREL, ek
TAREBBEITOATHWS, Z0O5b0 78R  TERATIEVWDLOD, BEFHREOCERRD
BWEEIHELLELDTHD., BARIZBY BETHIBEFHEAITBWT, FOEHERM
T, 1995 Fiz, TF/oF7I—ER B WolkBEBPRINLTWSDTHD,
BERSFICMD TORRFRESBHKB I, LT, DANVART F—{LZ, VA NVAOE
Llde, BHRAEE ~D GM-CSF % A7 159K, th, AR, EROTMESELRENERER
p53 WHHIBREFEAVEMBIINTBRE. TWHP, BRETEADRNEEICBRHFTH
BEBAMCHT S TK BEFIRREEEFRE B ELLBER~DHEABBEIRNENT
EHENBZE DR RoN, ZOXI B WB, LML, TXTOKRBIZERATES? R
TAOARGFEEREBEAREBAICTDLDRA . ERRI¥—ZBBTIZ LRI, B
LR ERO— DI BEFEARENORE ORI F—DOFE>RFEHRARIZENL, £
BRZTFLNS, BEAVWLATWAREF HWEFHOBRRZELERIZ—-ORBEHEE
BMART F—, KESETANARTIF—  HATH3E,
EOANVART I—IZaREND, BRTH BETHSREFEARIFZF-OF T, 77
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I A NEANRYT F— (Ad) DOHRTE - TR,
o=y Z—Z R THED THERAL DR
BEFRELERTEDIAILHD, LIL,
ORI (DC) AT J—=, FIF—vip ¥
oM, MRFOHBEL Y., BRETHRED
HBEERZ—F v bERoTHWAE—EFOMIZ
BT, Ad 1T X3 BEFEACK U TER
HERL, BRFREZBEIEBRICEV., T
D, THHOMIBEENE TIHEICIL,
BEREOR F—-FERALRTHIERLT.
FDI bRy Z—|Z ) BHEEENEBES
PEEOCRERIGEHERB-TILIIRD,
% 7 —F T Ad OBRIRIC IR RS 20
OT, EREEBRREFIIRIF—ERELTYH
FOMGH LRI Ad @ 90%LL L ASFTFi#IC
HEFEL . ENEBUATOBRREREFRESR Y
Bl lizhs, EBIREL D VBTT
DANRIIHTEHEEF O TWVWDLNWIE
=G, PRFEIZL Y AdIC LB ERBHEE
LTLEI o T, ZOEZMERERERL.
BEFEEOR#EILER DI, ho~s 7
— L B RTEAIBIIE VY Ad DBREFRBESE
PEBFLCE S, ERNBAER I TCRRRO
WE, XN HRAAGRFEET TLREFEAS
FEE L Lkt Ad 7 ¥ — DR B HLE
ThHB,

— R, Ad BHIEAA~EFRAT DI,
Ad D7 7 A A—BRIaERE LD Coxsackie-
adenovirus receptor (CAR) IZf&a L. TO#
Ay b — A D Arg-Gly-Asp (RGD) E£F—
IREESFTHDa B, ATV D
Wita 84TV VICREETH. LD
TBREOBENSMLETHD, H#oTAdIZED
B FEACESEZTIERTIX, 861
CAR OBEMBEVHAINVRKBLTWELE
bbb, EEEFTI, Md Ik EETHE
A U CiEREA RTHIaL LT, DC BL
AT ) —<fMIEERY T, TERLLM
BT d CARBX Ve, B, 565 Wia,Bs51
V) OB A RT-PCRBIFIZL VHER L
oo FOFER. DC BEU AT/ —~vHla T,
a, A rF 7Y+ RRBRINTNDHILDOD,
CAR ITHEICERBRTHAZEERH L,
EHhiz, TORBRICESWTT 74 73— g0k
i Arg-Gly-Asp (RGD) E2FIZEATDZ &IZ
Lo, EAHBR~DOERICa, M T ) iR
mMEEEFEE 7 AR —Ia—F b Ad
(AdRGD) A5, FERFYAd LEHBL TICRBLVA
5 ) —< i~ DOR=THEA - BEPRIZHE

50

HDTEhBZEEFRHLE, &612 AMRGD D
[EEGERGTFRE~DIGAL LTHA Y
Ay ([EBBERF : INF-a) FrEhA v
(IL-11 receptor « -locus chemokine : ILC)
BEFEAY, BEREaEEEFERET VG
AERYRL, BELIHEBEEREZHEYETS
TrITET L, EbI.ETFARBREFE
WAL DICOBU I F BB, BIUINF-a
R ILC BI=FEAIC L AHEEEROHBIBAE
B bNcfhod A A v EOFFRIZED
ShEgise ¥, ERRERETIEROREL
BTk, FITC.AFEERXAMMOELR
AeEAAERL, Ad CHTARBEETTH
BLERFEANRTET, BoAad oM PiEEz
MLEEFi~0EBEEETIELZ &L
D BRI A — T 4 T B DR
»—BERyRA, ERENBREEETS
Ad BERTBZTHEY, TOIVA VDT
BETAEDOVAT LAERLT L, TV
Lip7F REF RS 7 7 A S—BERD—
BERRLEZTF—U54 75 Y 2T 3
Lz, FORY V= TIEOBSLEZRA
7o,
B. MEFHE

(1) Ad OHES

Ad OERLT., KR EBRBEEAFE L in vitro
ligation EIZTiTolr, "ZF—FFAIN
i, pAdM4 (Z DRy F—FF A3 FEAWE
BA. fEkB Ad (Ad) R TED) BXLU
pAdHM15-RGD (ZD_F #—TFF A I &N
F-B;e. 77 A 3—DHI loop iZ RGDECFIZFH
45 Ad (AdRGD) B TEZ) AW, —H.
% by & —iT pHMCMVS 3 5 Vi pHMCMVE
EHW, MV FeF—F—OTFTHITLVER—F
—BEFEEALLE, FLTRZF—-FFR
T F® I-Ceul / PI-Scel Wiriz v b7
S A3 KD I-Ceul / PI-Scel 757 A b
AL, Pac I THE L#%., superfect
( QIAGEN #: ) ZHAWT 203 MIBRIC b7 /R 7
&3, 10~14 B CPE (cytopathic
effect) ORI TX /- 293 #fA%Z 3000 rpm, 5
SEOBLIICELVEIRL, PEROERIBIZE
BL%, 3—4 ERERME L, BIEPICE
BEL TX =04 VAR, #BOERE (3000 rpm,
5430) 12k Y cell debris #BEL:E, D
D 203 MFLIT B X7, CPERBREIN
HELREBICHBEEIR L, HAERAE., B.L
BIEIZ L A cell debrisDBRERIZLIVEFIAF



—@ CVL (crude virus lysate ) %7, 4[H
FERIL7- Ad iX, Vo7 =25 —EBERRETHD
Ad-Lu 8 XL TR AARGD-Lu TH 5,

(2) Ad DigHL

B L7 CVL % CsCl OEERE (LLE 1. 40,

bk E 1.26) REiICERB L . SWl rotor
( Beckman ) Z R\ T 18, 35000 rpm T 1
BEMEL L (CKED) ., Fa2a—7RHICTE
TmTFTHEDA FEERL (—KRHEE) | CsCl
(b2 1.33) EICERE L., FRIC SW41 rotor
{ Beckman ) # BT 18°C. 35000 rpm T 18
BEEEL L (ZRED ), ZHELTFa
— 7RI CE LT HFOAW S FEERL,
4 C I2TC 1nM MgCL,L B LT 10% 7 V&Y v%
4%e 10mM Tris-HCl (pH 7.4) TEH L=, ZE
FHTHE, VA LVAEIZ—80 C THRFL
7=

(3) YANAKFORE

A VAR FEOBIEIL Maizel HDFEIZ
PN TFol, BRUEUVANVAEEZERLD
0.5 % SDS / PBS (-) THML-#%. BAE
FHz kY 0D 260 nm TRIEL=, HBONH
EfE% 1. 1X 102 particles / 0Dy L W HE L
7o

(4) VT =T —-BIEHREIL L SRETFHRE
E2Ry B

48 77 L— + I A549 #fai3 X TN B16BL6 #H
M 1~2X10* #ilg / 0.5 ml / well THEE
L. 24 BRRIEE L7z, SHIROEH THREL
&Y F—%FEh 300, 1000, 3000,
10000 particles/cell/0.5ml THx, 37 C,
5 % CO,TETET T 24 BERER L, ¥/, WV
7 =25 —PEMORIEIL. Luciferase Cell
Culture Lysis Reagent (Promega #£#) 100
ul CHIIEZEAES =%, Luciferase Assay
System (Promega f£#) ZHw, VI / A—F
( Lumat LB9501 ., Berthold % % ik
Microlumat Plus LB96, Perkin Elmer) THIE
L. #&EMiX., Luciferase activity RLU
(relative light unit) /well & L TE LK,
(6) AT 7Y ABMMESTF F (RGD) &1+
ELRY)xxF L) a—n (PEG) DERK

A T 7V HRAYE RGD B2%! (YGGRGDTP) %
PEG kR 2 42 F 5 L 7= RGD-PEG-NHS i,
Scheme 1 {Z#>TEM L7, %7 RGD EEF%&
& ¢¢ (Ac-YGGRGDTP 3 A) K-PEG— 8 AC-amide DE
FRZ21T 5 =912, Fmoc (Fmoc=9-fluorenyl-
methyloxycarbonyl) -K (Fmoc)-PEG- 8 AC(Trt) -
Amide Resin Z EfBIEIC CTAR LA, BMLET

—
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Fmoc RBEDOIRE (HEHE) TRbHT I/
B OEE-DNF Y% —Fnoc-7 I/ B E{k L
HEAT v TICEN RS REREIZL 5 HOBt
OFEMT AT VL LHERT IV EL ORI

(v 7y -DNF B, OBRIELHRDE
LTHERIEEED R, RRICERY DT
& %5 Fmoc D fRE (BIRHE) & Fmoc- S Ala—0H
LEEEITV., TORBREEZT>TH-8
Ala-Cys(Trt) -Amide Resin 2787~ (Scheme 1-
@) . ¥ IiZ, Fmoc-PEG-NHS(MW 3,400 .
Shearwater corporation) ZFG& ¥, Y
Pt L DR E%, Fmoc—Lys(Fmoc)-0H %
K i & ¥ . Fmoc-Lys(Fmoc)-PEG- 3B
Ala—Cys(Trt)-Amide Resin %87~ (Scheme 1-
@) ., & b I Fmoc-Lys(Fmoc)-PEG- B
Ala-Cys(Trt)-Amide Resin % . X7F FEK
B (M4 : ABI433A, B0 /T A
FastMocO. 25 QMonPrevPk) % BV NT, Fmoc- 8
Ala~OH . Fmoc-Pro—-OH. Fmoc—Thr (Bu")-0H .
Fmoc—Asp(OBu)-0H | Fmoc~Gly-0OH
Fmoc-Arg (Pmc)-OH, Fmoc-Tyr (Bu')-OH #JiE¥K
AL, RRBLHESZ2BVELT

( Fmoc-Y (Bu') GGR (Pmc) GD(0Bu") T (Bu")P 8 A)
JK-PEG- B AC(Trt)- Amide Resin &R L&

(Scheme 1-®) , BifR3&{% D DIEA 7#7E T &K
BB L OFURICE Y, BEREOT I/ KTk
FAAL L., Resin M HEREEL HPLC I THRRIL
1TV Scheme 1-®IZRT{LEHERB/, &6
iZ EMCS & % & & RGD~PEG-NHS %187z,

(6) PEG 33 X TR RGD-PEG #££fi Ad DER

Ad @ PEG 1 X U} RGD-PEG {&#fitX. methoxy-
polyethylene glycol 2-N-Hydroxysuccinimide
(mPEG2-NHS ester. MW 40,000, Shearwater
corporation) . methoxypolyethylene glycol- .
succinimidyl propionate (mPEG-SPA . MW
5, 000 33 & 1X2, 000, Shearwater corporation)
BLUEEAEICTER L7z RGD-PEG-NHS %
AWTiFot, LAFO Md OARERE (~
FVy, RUPAR—R, Ty A=) EE
TH—JT7 I LT, 256~6400 {FENE
? % f8 PEG ¥ X U® RGD-PEG-NHS # 1x10"
particles/ml @ Ad-Lu iZHAM L. 300rpm T
BLARBLITCTHFRAREEED &L
DT,

(7) PEG 3 X T} RGD-PEG f&£fi Ad D ~F ) &
iR OB

% P& PEG 36 X. UV RGD-PEG 188 Ad &, 2 {58
BE® SDS protein gel loading solution 2%
BERERAL, KBEE %L 25 X5



2-Mercaptethanol Z#AM L, 95°CT 5 /il
L, H3Ea 2%~15% b L < i 4%~20%
RV TF2UAT I REALEREY, 200V OEE
ET SDS-RUYT7Z VAT I RFAVESIKE

(SDS-PAGE : 25mM Tris, 192mM Glycine, 10%
SDS) E{To T, WA, BAERI —< 7
N—%FAWT, PEGIL 0. 1M I UREEEZ AW
THE LT,

PEG 33 X U} RGD-PEG &8 Ad D~F ¥ &S
BRI, SDS-PAGE ®#{T-ol/NE i —< TN
— i LTk ~F Y B LU PEG B~
v D3 K& NIHImage % AW CTEIBEENT T 5
ZEICEXVEHLE,

(8) 15 [E RENE L EIT & B PEG &4 Ad & R{(E
fifi Ad D57

PEG {E#5 Ad & REH Ad D CsCl HEHELE
DEBICE A0, Vil 65.2 Fa—7

(Beckman) iZ CsCl (FLE 1.34/TD) 2 X,
SeiEHi Ad D&, PECEMAdBLIUEEL LD
BEFRADENZLLRZ2AE

{ unmodified—-Ad : PEG-Ad = 1 : 30, virus
particle) CUANVANFZRBEEER L.
Vti 65.2 rotor {Beckman) ZFHWT 18C,
40, 8krpm. 18 BEIEL L=, Vti 65.2 Fa—
TOFTEFIY sopl Fo75 7 ar&EIRL,
Siide—A-Lyzer MINI Dialysis Units, 10K MWCO

(PIERCE) Z A\, 4 C T 10%0 7 Y& )
»H#ETePBS (-) TEW L.

(9) PEG f&#fi Ad DFEE

SW4l Fo— 7o CsCl (HLE1.33/TD) %
£ X PEG {485 Ad 2 ER L SW4l rotor
( Beckman ) #FW T 18°C, 35krpm, 18 B¢
BLOLE, Fa—7RICTEEZBWVWASACFE
BRFa—7ICERL, 4 C T 10%D 7Y
=) &gt PBS (-) TEH L, BFEK
TLEYANVAEKITI—-80 C THRELRE, LA
LB EENICITo T,

(10) Ad DRI FEREIE

Ad ORI F4R1E. ZETASIZER 3000HS (Malvern
instruments. Malvern, UK) ZHWTHIZEL
72e

(11) Ad DEPNEIE

BALB/c <~ 7 AW, 6 B PEC &8 Ad %
1.5x10" particles/100 ul TREIRPFS L.
BROICBEL VYRR L, §b/-mik X
» QIAamp® DNA Blood Mini Kit % B\ T DNA
ZEUR L7, BUR L7 DNA X, S F Ky b
SF # BT Hybond-NHiZAuwy F7mw bL,
AlkPhos Direct Labelling Module % VN THE
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#HLTa—T (N T2 F—ERETOER
i) 2L Y 55CT—Ba A TV FAE—
g vETo, %, ECF Detection
Module % FVVTHRIZL Y MEPICFETD
Ad @ DNA ZHRH L7-, 7238 ¥ FluorImager
595 # B WTHIE L. ScanCont, ImageQuont
LML, £, BV AN TEER
EHAERML, P AdBZEHLE,

(12) =9 ART T/ v AV AMBEOER

ICR =W A, 6 BEEkiz. 1x10*° particles
ODAMEFE 7L LrbOaryFY—rT ooy
FErhicETiciE Lz, 2BE, 4 BR%
17 1x10Y particles D AdZ 70 A FDA
2TV — T Vanr FEEBICETICER
EL7, 1 BE#%, vV AO2MKEEZERL,
g% EN L,

(13) HI loop B L FHI strand R 77—
3 MRy ¥ —DIER

T —5 475U OBEEITIX, Amersham
pharmacia biotech #8D Y 2 ¥Fr FHHE
BB ATFLARRBY, 77—V I FRIH—
FLTHAEERERBEIEZ Y M Lac 2 E
w— &% — X B2 F i D pCANTABSe (Amersham
pharmacia biotech, Inc.)% AV 7z, HI loop
ora—=y7ZiE, Hor L RKiek)
VEBILLEARA VIR VEFRFELT
5’ -GGCCCAGCCGGCCATGGCCTGCCTAAACGGTACACAG
GAAACAGGAGAC-3" & 5’ ~GCGGCCGCGGATCCACCACC
ACCACAGTCCCATGAAAATGACATAGAGTATGCACTTGG
3 & BV, HI strand ® 7 2—= 2 7
5' —~GGCCCAGCCGGCCATGGCCTGCAAACCTGTAACACTAA
CCATTACACTAAACGG-3’ & 5 -GCGGCCGCGGATCCAC
CACCACCACAAATGTAGTTGTGGCCAGACCAGTCCC-3' %
Bwk, #+hFhot)VdX 7 vAF Pz
94°CT 1 4, 60°C T 15 4%, 16°C T 30 A3 5h &
FHIEIZIVT=—) 7 L. ZODNAKH
F% STil BL O Notl 4L L 7z pCANTABSe
|Z T4 DNA ligase (Roche Diagnastics BREAZ
#) ERAVWTHAAR, TNENOT 7 —T 3
Ry & — % pCANTAB-HI loop 8B X C°
pCANTAB-HI strand & L7z,

(14) HI loop 38L& TNHI strand BE 77—
S475 Y OER

3 BEOS A w—2HW, 2 ERB® PCR
o T, £2THOT7TI /Bea—-FLESLT
FHrip1T7 3/ BEa— FT5EF] WS ;
AT,GC S;6C) XTEZFIZEA L/ZHI loop
BEXUHl strand BB Iy b2 77—V IF
Ry F—CEHBRANTE, BT, BEVRTTA

s



<— & LT 5 -CCCATGAAAATGACATAGAGTATGCAC
TTGGACA (SNN) ,GCAAGTTGTGTCTCCTGTTTCCTGTGTA
CCG-3BLWY, TrFELVATFFAvw—L L
T 5 -CGGCTCGTATGTTGTGTGGAATTG-3" & AV,
pCANTAB-HI loop #3 & TF pCANTAB-HI strand (2
LT, T=—V 7 :57°C, 60 B, HE:
68°C, 60 ., ¥ A 7 V¥ :35 [B] T Taq
polymerase (Sigma-Aldrich.Inc.) Z AW T
1st PCR 1T o 7. PCR purification kit
{ Qiagen companies) 3B X 8 GeneElute™
Agarose Spin Columns (Sigma—-Aldrich, Inc.)
TENEFND PCR EHEREMLE, BiITT7 v
FR RS GTAw—L LTZORBRLEER
EFRORBEGEFH 2. ELrATTLw—E LT
5" =TGCGGCACGCGGTTCCAGCGGATC- 3" # HF Vv,
pCANTAB-HI loop 33 X UF pCANTAB-HI strand {Z
# LT, &L FE&HT2nd PR 21T\, 1EHEA
DOPCREMHOBEERB L HELIT-o7, 2EHE
D PCR FEH# (HI loop-NNS : 240 bp , HI
strand-NNS : 285 bp ) % PCR purification
kit 33 X Uf GeneElute™ Agarose Spin Columns
FRHOWTREM L, “hick-T, NNSX7 &
F)%®A L7 HI loop Wrf3 L T* HI strand
W2 EMLE, £o%., Hindlll 8L
Mrol TAEL, FHORKDOERTLEL T
77— 3 P17 #— pCANTAB-HI loop B LR
pCANTAB-HI strand & T4 DNA ligase (Roche
Diagnastics kA S#) ZHWT, 16CT 16
BEZA F—va VEIGRfTo T, b
G A= a s EE PCR purification kit
THREL, UBEXBE~OoFBEERIZAV
7o

(15) HI loop BLUHI strand A7 7 —
DIEH

pCANTAB-HIloop ¥ X TF pCANTAB-HIstrand %
Tth T hEE®RLZXKBHE
TG1 (STRATAGENE®) % 100 pg/ml 7 U v
(Sigma-Aldrich, Inc.),2%Z V2 —REH 2YT
#% #1 (INVITROGEN®) ‘T ODgop=0. 3 £ THEHE L,
M13K07 ~/Ls%—7 7 — (INVITROGEN®) % ¥
AL 7z, 110rpm 30 43, 250rpm 30 4rifd& L7
#%. 1,000g TiELL., KEBELV v M 100
ug/ml 7Y 0 S0pg/ml AFwA L
(Sigma—Aldrich, Inc.)&H 2YT BEHAFML .
—BRiBE L HERTAIETCTr—VDEAYR
Tol, ~HEZBLT7r—VEALAIEK
BB TG1 % 1,000 X g, 10 438D LT biF
FEIN L, FiT 20,000Xg, 15 480 LAY
L. 20% PEG 8000/2.5M NaCl (foyt#lisEera
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#H) % L5 fEEMZ, KETIIRRBGEILE,
20,000Xg, 15 EBLLCHB L7 7 —
7 F & NTE buffer (100mM NaCl, 10mM Tris, 1mM
EDTA) iCE L7, Bohie7 7 —VREBR %
LB 200m DAY T ST 4 NEF—
(Millipore®) Z AW TIBB L, 77— VM
&L,

(16) 7 7 —VHRIFEORIE

2% N — REH 2YT HEH (2YTG ) T
ODaoo=0. 3 F T3 L7 KIBE TGl BRIz LT
BEAR L7 7 —VBREZEML, 37CT1
FEEEERE LU, BREO—EIZ 100 pg/ml 7
YELY EH V6 A RMU, clondisk
(clontech Laboratories, Inc. )IZ#&EfEL . —
MBEER L, SFREECOan=—¥
EHETDLT, 77— TR FE(CFU ;
colony forming unit) Z&H L7,

(17) 77—V ELISAIZ X A RHROER

96 U Immuno Plate (Nunc™)
Carbonate-Bicarbonate Buffer (Sigma-
Aldrich, Inc.) T 10 pg/ml (&I L7
E-Tag & / 7 o — )L Hi & (Amersham
pharmacia biotech, Inc.) TEMILL~, 2%
BlockAce (KEBARMEHASH) ZAVT
YR ONGE: 11 =B el ks L AN s e g
LThoRLd7TuyRr /7 LTRWERER
Ty —VEBEEMAT, EREREL 3 BT
7= . 0.2% Block Ace T 1/5000 [IZ&R L7-#
HRP/M13 & / 7 1 — F /i 5 & (Amersham
pharmacia biotech, Inc. ) # &ML 7=, KR T
2RPEIAE L, (e EL 3EITTo 7%, BEH
B (3,3 , 55 - tetramethyl-benzidine ;
TMBZ, 7547 AZHARM) &ML TRA
S, 2N WigENAL 5 L CRIGFBILEEZIT-
Teo WREIE (MEREE 4500m, *fPRIE K 6550m)
w477 b— kY —&—(Model 3550,
Bio-Rad Laboratories, Inc) THIE L7-.

%‘ »

C. WEREHR
1. _ PEG {&fifi Ad DS & = DR A

—RENKEER S FE AV ABREMER
BEOASAfFaryvad—vavii, 9F8
BRIZLABHMEEDE TR, SIAEBEED
W F 7 —FE IR RE» S OWER
Tuyr7E8hbl T, RS LUTAENE
BEPEREIND, -, EHBSTHER
FTATHEECLA LS — L ORLHAE
kD, ELWHLEROETE2RERICE <,
IOES A, HFTHD AAITHLYTIE



FA-LEHEL, S Pas— bk
Ad ZVERLL ., EOMRERREZT . §E
KEMBS T LB FarTay—Me
Ad OERICIE, REMOBRWIEERKEER
NFTHLIZRYVFL 7Y a— (PEG) %
A=, £7°. 5yFE 5000 @ PEG #HWT
PEG &8 Ad 2{ERIL, ZFOEHESVWZ
SDS-PEGE iZ THR#TF L7z, Fig. 12, 7—<¥
A —ufa 33 LT PEG o A REERETR
4, PEG {Efff Ad Tix., ~F Y D30 FHR,
PEG DERMICfE» THET 5 L kic, Hieich
DFEN7 F L=y P ahkz, £
BAFRAZL T LTz SY B8 PEG Bea &
e, 2Oy R PEG TEfishi~F

Yy ThAHBIEPBBENE, SHITHEM
PEG B OMANIT £\ PEG EHfi~F /DR F
PP RoTNWB I Lhb, BN PEC BT
BCEf A AT A LB REaNE, bR
BT, Ad OABRBAEOY VUBREIIX L,
6400 i€ /L B PEG % #hN L /=55 . PEG {Efi
~AF VBB RBEINRTRY REMDO~F
V@AY PRELBRHENRPSTET EH
b AKETIIETO~F Y B PECEN IR
TWAZ LAEREINE (Fig. 1) , £ZTZ
— I A— R L BN RERM DO~
XY LrOAy FEESFRIZTZ FLTZ PEG
B ~% Y Oy FEEBENTDZ LI
k., ~xV L 0BEHEEZEEL. ZOEY
Ad @ PEG &2 & L7z (Table1) , £7, PEG
B85 Ad DRI FRH~F YV ERR L ERICHE
50 PEG BETEH MK LIz (Table 1) o BLE
OFERM B, Ad @ PEG E#FIZFNN PEG BIZ X
DEIBERIEETH D Z L BRRENT.

Fig. 1 OfERM S PEG OFMEITE LT~
XV M PEG BHi&ND T L HSHEIA LA,
100%D~% /3% PEG i STV 5 Ad LUt
T, BFLA_ATRIERE, REMHO Ad B
BALTWATFEENHD, £Z T £XTH0F
£ 40, 000 @ PEG % fA\ T Ad @ PEG &Mk {E &
1TV, {EMFSRAS 5. 3% PEG {54 Ad 287/, Z
o 5. 3%PEG {4 Ad DIz, £< PECEfiZ
TWARWA BEETAINENERLNICTD
=i, RAERF Ad & 5. 3%PEG 1&#fi Ad T ENT
REM, BIUOMEZBREL T Cl OFEDR
BB L ET o7, FOE, 5. 3%PEG {E4f Ad
D3 Bk, RIEH Ad OEHIZEE~TEBIC
BIEIh AEFRESLTELLEESCLE
EDSy FREBENL. AESSRETED L
RRER LA (Fig. 2) ,» EbiZ, ZOFELTF =
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— T OTHEP7T7arzEIL, in
vitro TOEGEFRERPIBLBIFEET 77
a VICTEET S Ad 2HER LT (Fig. 3) .
Z O R, 5. 3%PEG £ Ad Tk, REHM Ad D
BETAT7I7 v a VICREFRANERS
ot b, T8 5. 3% ED~FY
VISPEGEMEENT WA AdIZiL, RIEMD Ad
RBALTWARWY, 2F YL TO Ad A3 PEG &
XN TWAZ LRI, £ZT.5.3%
CAED~% Y B PECEMisN TS AdZHA
W, flx DR EZFRME L.

—ic, BAE Y PEGEM LIRS, P
HERmET S, 2O PEG EHOF]E, Ad
@ PEG EMFHICLYU TIREDINE I MERTL
7=, BALB/ ¢ =7 RIZ 5x10% particles @ PEG
e Ad FREIRE v 5L, —ERRFHZICHL
WEAHBL, MEPICHEETDAIONAES
¥ Tey MECLVERT S & T, PEG
&85 Ad DM P FEE T L 7=, PEG &L
TV AdiE, MP1HEPHICERL, £
O ERHEIT 1.55 9 THo - (Fig. 4,
Table 2) . F#iox L T 61, 1%, 89.3%.
100%PEG (&8 Ad O ML, Fh€hiE
LTV AL LB L TR 3 &, 7%, 50
fFizEm L T n  BREL L PHEEEOMES
%g&b 62’[/7‘:0

wIZ, PEG {EHf Ad ICHEBLEREN T 5 2 H
TNWANE S PRFTHEDIL, iT7T /7
ANAFEPE~Y AMBEET. FEE
Tz 5 PEG &8 Ad DBIGFHRBEEMIL
e, MBI EFEELAVROREFREE
100%¢ L., HLEFETCRT 2 RETFRR
BOET®HRA Fig. 5IZRT, EMfidh T
W Ad ORI FRBRT. FMEOMMIZEN =
Yihu—nAo ISATFETET LR LT,
61. 1%PEG {&4fi Ad Tik, UALEFETIZBNT
LEVWRBEFREANMMREEEINTRY., 2060
EELREEIL. EfHSRTWRWVWAIDOR30FET
Hot,

Fig. 6 X, PEG{&E#i Ad DRETFREDRE
Y. —BRICEAEAR KBRS T TEML
7oA IEMERBEALIC 3T B IEM R PEG O
STEREEL SV HEESEBET TS, Ad
DHE LT OREFREDHEIL. PEC EHHR
OEKIZELR>TETLE, ZORBEFHER
SHEBOIE T, PEC O BEEORDT T/
YANLADLETZ—THD CAR & OREEHN
HEINSZ &L, HBEA~EATLY
ANAERED LD THD ETFHEIND



A%, T PEG &4 Ad SHBEA~ANITEBET
HBTAZLERBLTBILERDS, *
Z T PEG Effi Ad ZHIRRHNEARETHD
LIPOFECTAMINE 2000 # A\ NTHEBEPIZAAMHIAY
IEAL, FORBFHERERIT L (Fig
7) . FOFR, LIPOFECTAMINE 2000 Z2{EfR &
B2 WEETIX, PEC EHiROBRIEFELT
ELVWEBEFREADROBRTRALN DI
%t L. LIPOFECTAMINE 2000 % B\ »T PEG {&#5
Ad ZHIREPITEA LB T, PEG fEfiL T
WhWE L BERSORETFRENBDLN
7. LLEDEERE N D PEG &85 Ad D BRIGTFRE
RO T, PECSHDOIEREEDDCAR &
OESVPEBINOTHY . CARET L
EHRNLBEFRELTZ2ICHKTLIZE
BTX, F0_LTPEG &R Ad ZESDOHIAN
WZEA X 2T, EAMIR T OLREN Ad
BT smWBEETRENBOND LEX
L5, Bl® PEG &S Ad D PEG A RIRIZIER)
KRS FEFETDIENTERIE. PEG
HOFELEB L EESNMICEE L.
FRICEBETFEA - BEPBRTED LS
Zibhd, TICENERESFELTA
YFTY e OH D RGD TF—T 2R
iR L. PEG D /A2t 5 L 7= RGD-PEG-NHS %
ERL. TOFRAEELTEML =,

2. RGD-PEG &fifi Ad D{EM &+ 0 F FEFE
RGD-PEG {&4fi Ad DBEFRRYF L CAR B
B TH 5 A549 #RAZ & CAR (ERRMAA T
¥ % B16BL6 #HMa CTFEMH L7z, RGD-PEG {&ff Ad
b A549 HEBRIZ T LT PEG fEffi Ad X b BAFEIZ
BVWREFRELRL, REMHAd LREOR
GFRHAEA L (Fig. 8) ., E7-. BI6BL6
HREaIZ %t LT RGD-PEG &6 Ad i3, FRMEH Ad
LD 100U ERVRBREFERETL.EO3R
I ARGD ¢ RS Thot, ZOZ &b,
PEG &4 Ad @ PEG i KEZIERHE MR +%
545z L CEMARICEEL, BFVRE
FEA - BEBERIND BRI,
WRIZHTF 7 0ANVAREFEETICBT
RGD-PEG f&fifi Ad DREFRESFERM L7,
RGD-PEG {&fffi Ad 27T 7/ U A L AHKERE
T CB16BL6 il IZ i X ¥, 24 BB E ORI
FRERFRELE (Fig. 9) . TOMHR, =
NETHRLEVWERETEADNEERLE
AdRGD TH-THLMTF / UL VAMBEFE
TCiX, MERED LRICHEVWREBETFHRIT
ABIIET L0 LT, RGD-PEG #4845 Ad
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HENICAWREBETFRELREL, £oHE
[B88EFL AdRGD D 15 & Th o7, LILEDHER
A>& . RGD-PEG {E#f Ad 1%, AdRGD DXL 5 2@/
WERETFHEA c BHEESHKA, X DIT PEG &
fifi Ad BFOMBEEEEZLALTNDLHZ &M
mERT,

3. HI loop BLWHI strand BER77—

FAT75 Y DER

Ad D7 7 A4 A—ERITHEDOZTEEFICHM
HEETDZIN o F2EAL, Biig% HE
LE2ELAEGEIT, ERNLERDOLDICR
LBNDZERL, VH LV FR2EATIETT 74
R—OBRRBEBERL, EMTFLOBM
HRETLEY . 7TF/ UAVABEREINIZ
ALK RBEREVMELR--TWVD, £FL T,
ERFERTIL, T FLRNTF FiRFl2Ee7
7ARX—EBABEO—HERR LTV 7—TT
ATV REMNL, ZORBEALZRERL AR
A2 A ITBITAENRRESFOR S Y —=
v SEORBSERAT,

¥FF TFI)IAART 7 A4 R—TRFF R
DEUARUELITIICY D O NVAEER
CIZREB DI EZ BB HI loop MK &
FOMEYBO B -strand Z-EdeeEBE (LLF HI
strand L BEF) 77—V I FART F—
(pCANTABSe) iz 7 e —=F L, 77— 5%
BEAEE~RRAETHDINE 5% ELISA
B TR L7, pCANTABSe {17 7 — U 4b5%
BEABxXa— 4580 LEHKICeNVF I 0
—=w YA FEEHIBECNotD BEU, -~
7F K Tag Bc% (E-Tag) NRBA I TWB, &
8] HI loop B X UFHI strand DEA T b
OHIBREREY A F2FIAL . EICMEERED
BHIZIAH E-Tag &/ Zu—FAfifEk iz
F—VHEFTAVWTIToR, TOFEER, H
loop B LT HI strand 3£iZ7 7— VPR FHIZ
Bl UC 0D450nm DORFEENBR L Z &
L. 77—VRELIZIhLOSFREBRIN
TWBZ W REn (Fig. 10) . FiZ, PCR
# W T HI loop, HI strand SEMKFIZT &
LRATF FEF(NSXT)ZEA LT 7—
CHGA TS VEBEL— T ARENT
HZ LT oT NNS BEFIREA IR TWAS T
& EFEE L7~ (Table 3), £/, ¥r—J T A
TORER, Ry 277 L1000
— DN FALEFIZE/ a—-igRbNR
Mofe, TZTRIZ.ZOEHICLUTERLE
T7r—V5A4A7F7 ) %BAWT, Epidermal



Growth Factor (EGF) V& 74 — (EGFR) {ZxtL
TEMEERETB7F FEEHHI strand DE
#5334 7-, ECFR 1%, M~ o ERMBAME L
KBWTRHAOEANRELN, Oz FH
A P—VANERLESF-THDEH, B
Btk Ad 2 BV R ATBRICB W TERIRBZ
F—HFo N LTRETHDHEEZLDLND,

EGFR oxt L CTHEMMEEZ2ETH2E KA HI
strand ¥ A7 V—= 73257, EGFR Z[&
ML= 9 R L — b RWT =%
fTol, Ny ZeRHIBITHER S
1EB &EART, H3IEATRZ 77— VOE
ERBEE 100k TLEE Lz (Fig. 11,
THOORRNS FUFLRTFRETT )
TANADT 74 N—BEOBEELELE
RLIET7 7 —VFA7 7V ANAZET.R
EENEEFIH L TR ) —= 72T
TLRERTHLB LR TFRENE, BE.S
EAZY—=v Il TBBELEEZ 77—V

G475 ) Ohhh, BRHED S n— 2 DOREE.

3 J UF DNA BEFIREMT 24T > T D,

D. #E#H
1. @YFA7Y v Bk Ad ol 2D

i

Ad 1T, BiFHEERAICANLONRZ RS F—
OFT, BELEWVBREFEA - BRHFLT
TON, TO—F CHERSEICERT RS
R, P X3 EAOREE. B
B bR R e FiEiini EoREE
EEFALTWS, 4E, ZORERRRE B
L. Ad BEEZKBEEES T THD PEC ZHWV
AL EHEIToTn, TORER., Kx RESR
A AT 5 PEG &M Ad OEBUTRTI L. BRI
& 7- PEG (B8 Ad ICRIESF Ad BTEEL RV T
AR L, AR F—%w U ARBIRN
FoBEL-BEoLP#ESICOVWTREL
el B, ~F Y AEHBOBRIEELT
ML L, ~F Y EMHE 100%D
PEG {E#fi Ad bXFMERF Ad (2 bb# L TP 38
MEOEICHLEELTW:, THETKENR
BFIZL B AT v FEEBEOENENER
3. KEMESFORESCYFR, REEWNR
oA 7V v FMEIC AW KB > F OFF
PRI IRFE L ERNEB 2 RT 2 E3mbnT
W5, fEoT, Ad IZBWTHENASLT Y » Nk
WCRAWS KBRS FORBESCH FREFEM
RMTAHZ L) HESEORR DT
FV ey MM Ad ZERCESTREENRSH D, F
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T WTF ) TANAFREEETCBIT5RE
FRAHRIZBATIRFTICBNTH, ~F Y
MEMFER OB I HETE LT PEG &6 Ad OHLE
E@EEDIEmEL., ~% Y EMHE 61, 1%0
PEG &4 Ad IZFRIEER A ITELEE LT, 305 DH
EERREEEZ A LTV, 35T CAR HRIRM
faiznt T 5 RETFREDRICETIMN»S,
PEGE DM REEIZ L CAR~DHEAEPHELX
NABZ L TPEGEMAdIX. ~F Y VIEMHED
WRCERE L TRETFRADENMET T2,
2% CAR 2N L7HRE LW~ DER
EFREREPLIONAZEBRENE, &b
oL OERPAE X, PEG i Ad (TR
HEREEfHETB R TENE, Ad ORE
BEREABLELET, #—FF 4 THEEFRR
IZHNEZ-BORGTEARR -
NELLHFEEND, £ I TRIT, PEG KIC
EfEmttsF 25352 & T, PEC Eff
Ad ORBEB LoD, BliF—FF 4 7k
FERBLI-FHAAMN A2 Pas—ME Ad
DRFEICROBAE, SE. EHiEAtESF
ELTA T o EAED RGD ELF| BRI
L. RGD-PEG 1&4fi Ad Z#4ERIL . FOHEMFE
hEfTo7, TOFER, RGD-PEGEHH AdIL CAR
{EFEA A LT, REHR Ad & HB L TH
100 RV BRFRRGBZFLE, 2%
ORBBITEL X2 L2, 54E CAR OREBRLV
RV PPbLTRVWRETFEADRELRL
72 AdRGD & [B1%& Cdh-7-, 7=, AdRGD Tdh -
THLHTF ) 9A NV ALBEET Tk, 0%
BEOCLERICHN, BETRRISBBICET
LDzt LT, RGD-PEG {&8F Ad i@ IZHE
WEHEFRBEEREL, ZOHEEBEEIR
AARGD @ 15 fEThotz, TD I &b,
RGD-PEG {&£f Ad X AJRGD LV B te s #—
ZR 0 BAENT®RENT, SEIL, SR
35. 6% RGD-PEG {Efi Ad T WTWAH B, ZD
EHERETTR LTIV B FEARRK
bIETT 3, 2 OBEFEILNIZ RGD-PEC 2 AT
L oEWERD Ad ZERTRIE, v/ R
DD RGD HFLEIRTRENBZ LT
D REREMICA VT e LRI FEA
HRPBERTIFEERDH D, ANE, EHEM
HaFEftE Li-AKBEERFERAWVW - Ad D
NA TV v MEDBEIZIX EHBORKIZHE
W ERERER FOERABEBSEND T T
B TF ) IANAIHTDRRRENLD
ERE LR TR EELLND D RS
ERBERLECFIREAN ZF— L LTE



WTELFEEERLTND,

2. HI loop 3L FHI strand BE T 7 —¥
FA 77 U DOER
FE, AdDOT7 7 A4 A—D—ER (HI loop) iZ

AR_RTF FERBEIEDIEILIYVRIF—

OBPBEFHL L S ETIRLBAEL TR
NBXHTRY., oAk bizk > TH
RENMERT 7 48— 2—Ad EHED
BT VIEERE L TWS, LIAB.
NETRBEINTWIHREFRRSF IR
T77—TCF A AT VAV AT AREIZLVE
EESNHAENERESF FEAdDOT 7

-~
oS
~

AN RFEETOLHEALIRTF FOH

A IcRBEESED 2 L SHERT Bk E
B TEX B LU ETIRE-TWWRWN, 2
RIF REBEATEIETT 74 —OFKE
EREIL.TF ) VA NVARFPREESNIT
K RBEBBEVBHIREORBERBEL T
5, o T 774 IENEAE~TFF
2O AL, EARMEEOT L BRE
B2 2B EZR L CTREABEELLYR
MBI ZETNIERZBR Y, LU T/
R AN BRI E LS TS 2T ERAT
—ZBRHEVICHLFRELTRY  REKTIIE
B THD, FLTHAX BEREERED
ERNF— 2 pEL P MARESEELHE
TASA4T7 7V OFMLENSFITRRENIC
 BATARXSFRERENRRET T — VT 4
AFVA VAT AIFBELE, Thabb, 5V
H DIp T F FEFIZ ST HI loop BRI E 721
FOFEED B-strand S8 HI strand)
FBRRELETZ77—UFA T ) EERL RS
V= 732 T5BTCLBRORMBEAEZRRL
ToBE 2 Ad EANRTF FERFIORZ J—=
IRAETHBIEELE, SEIEFTZ7r—TH
BEAEO—OTHD glp LizZhbTr A
N—D—¥TdhD HI loop BLTF HI strand
NEREETCHAEL 77— ELISA (& -
THERLE-LT. 2TOT7 I/ Bxa—FKLE
A NNSERF| % PCRICE - THA LT 7—UF
A7SVEBELE, A7) —=vFIZHY
HEME LT RRBERLTT VA NVA
EROBLRBERYERICAN B4 O LEEH
BIcEERTHY . 2 FA b RAEF| &
BoTEXDLNTWS EGFR ZAVAEIIL
7-. NNS ¥ A HI strand B =BT 7 — T4
S Y &AW, EGFR iz LTy =7 & =F
Tollz b, 77— VOERIEBBLZ 100
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FETLERLE, §BAI7 Y —=v7iCk
STHBLNERTF FEFIZEA LK Ad 218
KL, RETFEAZDBRO, GNERER K EEAH
BRRHETo>TWLFETH D,
FEECR EOHESICEEREFIZR
LTWAZ 7 A4 A—EBEBFEEEH, Z O
WERZEATHET CAR 250 LB il
AEZ LB TIENARETHIENRBRESH
Poe LMo T, 774 75— L0 CAR BE& S
BIUOR hy—ZX D RGD & F— 7 Dl
HAICERLEA L, BRI F K
FEATIET, LVBEBRNL2BETFEAZR
LB EOF—FF 4 IR 7F—ORREH
WREICRB EEZIDND,

E. #5m

1. Ad%#PEG THAAT Yy FETBZEICX
D RRFREIC LD BRETEADEKE T
flzh, EomPEFEO M LW TNT CAR
24 LR BB x T 8O 53558k 3k
BT EERNWE LR,

2. RGDEF —7 & f+5 L7 PEG % A\ T {ER
L 7= RGD-PEG f&#5 Ad J%. AdRGD & RIZ D
BVWEBEFRBEEZTL. S SR RHG
FEE T Tik, AdRGD % LA 5 & in 7 R HAE
EETAHAZEEHLMILE,

3. TF/)UANVART 74 3—DHI loop B
OO B -strand ZFTeEEPIZ
F v H AIRATF FELFI (NS X 7) & A
L7 —U53 475 ) 2ELE,

4, EFNERSDF L LT Epidermal Growth
Factor (EGF) L& 7% — (EGFR) Z A,
M DIVFANGFERETDIZHDORS
)= FURTF AEREE L,
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