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WA BT 7 LRFRICZEA L Bk % R RBICBEE T 28 - BB T DR A L £ O¥EEMR
WrsfTho, £ D RIZEESW T RIBR TIEOHSLB IR ST\ 5, ZOHHIA
BIED—2 L LT, BIETFZEDOHLOEEY L L TEREICRES T2 NEEFIEF] ITKE
READBEEH>TND, KEIZBWTTT /57 27— (ADA) RIEIEICKT S

R THIO TOBE FIREERIRIF R E i ST BRI 20 03B L ', £ o], T
EA2EDOFETHER EOHIEHRELEII LD & T D8~ BRI 2 B 188N
T, LinL, —ETIENLEEDRLBESINLTVDI LD Z20%1TY
MIHFRF SN TWIZ EDIREDREZBDL LN TETCWRVORBRTH 5, ZDJFHE
X BEFIREORBERTEETFEAANRY ¥ —OBEN+STRVWZ LEIZH D L H#H
Za3nbd, Thbbh, BEFREOKIDIZAT T, B ET2H8E - MikicoRr, 2
RIK, BEZEBLTFEATLHELELBHIZ, SHITEETELTEBFERBATE I X
—DORBNPRDEN TS, 2F V., 4 HDOBIGFIRFEMIE TIX, X7 Z—DMREm
(ZRET 2 AR O EEMAHRR I TV A,

INFETRA RBEFEARAXRI ZF—DBEBEINTETEN,. 7T/ UA LA (Ad) X

— IR FEOBETFEAAN F—DOFTCHRLVENTZEB TFEAREEZE TN
7 F7—D125Thb, AdIFELK 80 nm D IE _+HK P
WEE AT BHTZ RO —T UL NRATHY | ZOEA t::: }
B, BEAOSY by (74 A—BEO by R | Y
N—2) EEENG 12 HOREME L EEAMES L T
RIETHD 240 HO~F Y U LR END
(Figure 1)3, T3 D Ad X7 # —i% CBEIZB 95 5% Ad ‘ h k’ ‘
EHAEH L LTVBA, SEMI - FE5 B % B N—
TRIEFHAMETHD I &, BEIICRETHD S o e . g
BRI L DR TRETH D 2 &, BHICH "hﬂnhnf%]‘{? p;;:npgdfp‘
O RT Z—NELNDEZ LR Y, B rEAH
Ry E—b L TENZEAOHE 22 TB Y | &5 HIREEEERPFZE D 72 59 ELrEnT

FEZBVWTHAS Ao Tng,

LN L22R D, JERD Ad X7 Z—3EENEEHZ, BTN HHEAT D &N
IRBEBIEFH SN T WD, F7o, ERNICHFET D250 Ad FRFERIC LY . Bz FEA
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NEEEND, 51T, FE~OEBESE WD, RSN O OlFEEE~DRIEF
BARKECTHY ., FEELERT I LV o BBEARRESIN TS, #-oT, £V
B CRERBLETIBREERT 5 I, ENERRFENICEEFEATRR Y —
BS540 Ad R Z—DRBEPLETH D, ZHCHEITTINETIZ, Ad X7 F—
DIEEHEGE~OZER s L2 BB L. Ad MRZ UV RIETHD T 7 A 73—
W2y ow A T 7Y T EEST A RGD (Arg-Gly-Asp) X7 F Ko~ T VRBICHES T
BRYYDURTF RREDHRSNTF FEBALILAARZ F—REPABINTE
72 47, LdL., aw A T 7 oo~ VIRBIIEEHEBE CRWRENSTEOLND D
OO, EEHEBICHERLTVWAZ & ARRNIERE Lz e LTHIEERICE=EYT S
BNCIL 2 SRR ENTLE I 220D, 20X —FT 4 U TRIIAR T2 TH
BALEWVWHFERITELZ 68, DFE VD, RERZTHRE—T T4V TRREETDAdNIF
—DBRITITE > TV RVOBTRTH 5, - T, BEICEERSENICEEFEA
g/ Ad X7 X —EBRT D70t Ad X7 ¥ —OFFEREM D EREE K ML P
Hom EE, Ad X7 F—~D XV MBRREOB NS —TT 4 TG FOMNEBRLE
RARTHDHEEZOND, TOEDICE, BETILENFEZIZNRTSF FO
Ad SR E R BA~DBAE VS RO FEDOHZ R LT AAINRSF VT EED Y
DOKER, FleRE—FT 4 VT FORREOFNICE LTz Ad SNESZ V7 EHD
IS U2 Ad R F—DEBEREETHL LEZXDLNID,

CHETONET, Ad X7 X —OMHHEEEEZR EIESHOOFELE LT, Ad
W TREERY =F L 7Y a—i1 (PEQ) 5+ & L7 PEG {k Ad (PEG-Ad) -~
7 X —PEBENTE - 91, LHLAERL, ZhbDFETIX PEG {bah 2EALIX
SR ATHAED, Ad X7 FZ—DRRCEER T 7 A N —fFRE T PEG LEh T
LEV, EA R TOBGTFEAEEMET T2 & Vo ERBEABERH S TN D 1214
F I AR TITET AL IRT LRI BEO~NT Y EEO A% PEGIET 5 Z LT,
EHEE T OBGEFEAEEEZ R T E/VMLFHEE L R T AART F— DKL
Rt E—B), 2. ENEBERENLERTEALZERT DI, IFHE
MO T 2 FFEA~OEFEERET A NERH D LEZXOND, £I T, ZHETIC
BR S h-fEx OHER Ad N7 F—OF T, Ad INEZ VTV BDT 7 A N—FEE
BEICBTA3BHMAID T 7 A N—TBHRLET 74 N—EH#E Ad (AdF35) 7 ¥
—HFAT AL L Lz, AAF35 X7 & —jk, £FEE5%. FR~OERBEH RN
CRBEINTRY 817, ZF—FF 47 Ad X7 Z—BRBICmT TR F—L L
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TORMEEBELTHWAD EEZ DN, £Z T, Z0D AdF35 X7 X —ABR ARk Bt
ENET L0, 77 A ASA—EBRICHRARTF NEFHEATEER AdF35 X7 ¥ —DB%
EFRA EZE), LT, Ad _7 X =& BITEWERERER 5T 3 =00,
&5 FALHUARER > F CTd 5 Monobody % Ad KL FIZ#RT 5 Z & 2374 7-, Monobody
BUERD Ad R F—« 77 A N—FEBICEA LTS VA VAR TBBR SN2V &
BTRENTTD, FFETIEIT 7 AN ERETA 77—V DT 4 TV FUAEDT
FTAN—TEHRTDIHLLEDIL, 774N~ TERB L T VR Ad Y ¥ —%{ER
L. Z#IZ Monobody A3 5 Z & C, EAHBRERMICELFEATRER Ad 7
Z—OBREEELE BE=5),

UEDESIZ, Ad T Z—DF—FF ¢ v Fieom bzl T, AdSAga v 78
DILZHREM D D WITBEF LFENRREIC L DRHEME  FHY —7 T 1 v 745 F
D Ad RI Z—~DFAEMAEDLED Z LItk > T, &< FH LWEREBERT Ad
RIFZ—FRBT A IR LI THEELHLE LT LDERETH A,



A
nr

w2 MKEES XKF (Factor X) 2FIAH Lz~* Y VEEK PEG 1k
TF ) DA VAR Z—DH%

Ad X7 Z—I3BE. BEFIREEEMIEO 2L ST EBHRICE W THIRA  FEH
IHTVAER, ARV S0RESESAEfREhTW2d, £F, Ad X7 Z—i3&ER
NG, EERNICHEET 59 Ad FRAEROFELZ T, B FEABEESND &
WO RIS BB 1819, KIZ, EENRERBELHICIMHALEELT D & &b, il
WEBTA LW ETHS 1120, Zhid, MHFTAd NI Z—DEBEHNRF L RIET
b BAF Y N MIEEREE X B+ Factor X (FX) AfES L. 0 FX BfFffaRm Lo
ARG URBICRATHZ LT, Ad X7 Z -0 FX RIFRNICATIRICE D A EN D T2
Thd 2, TOfRE, FRUNOMOIBER~DBEFEANREL 2> TWND, o
T, EAREREC R L QIREFEE T EEET A0, Ad X7 Z— DT~
72 b ONCHL Ad TRIFUE R EEFRETH D . oMM A M b SR HR Ad X
7 2 —OBERENEEND, TRZET T, Ad X7 F—%2FRI=F L7 Ya—
(PEG) TEffi L7z PEG 1L Ad <7 ¥ —BHRINTE 911, Ad X7 Z—0 PEG 1k
12 X0 g~ £, 1 Ad BFRFUE S oEEE, mFHEEOm LIXFEO LN b O
D, $EKD PEG L TIE, Ad DX % 7Y FREN T V& AMEMHINDT2D, Ad DRK
PICEEARERTH D 7 7 A A—fEED PEG LS TLEV, ERER CORETFE
ADRBMETTHZ BTN 5 1214, 22 TR, MikEERF FX & PEG 1k
L7 PEG-FX 2F|H LT, ~% Y VRN PEG 695 2 & T ~F Y VR PEG
1t Ad R & — DB ERART,

[ B8R XL U]
HE
4R fFITE (Fetal calf serum; FCS). HiE#E % GIBCO-BRE XL ¥ . DULBECCO’S
MODIFIED EAGLE'S MEDIUM (DMEM), MINIMAM ESSENTIAL MEDIUM
EAGLE (MEM). 5-20% SuperSepTMAce, MgCla i3FfiJtHiZE LV, BRT (v =
iX Nunc X ¥ . SuperFect I3 QIAGEN X Y., RNaseA. DNasel ix Roche & V. &#T
fE (227 NIRRT 7 MW50000)i Spectrum Labs &Y. FFIUARRERT N UL
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(SDS)ix Sigma £ Y, PVDF X7 L3 UART XV, anti-human FX polyclonal
antibody iX GenTex &£ ¥ . anti-PEG antibody /% Epitomics & ¥ . HRP-conjugated
anti-rabbit IgG antibody (X cell signaling £ ¥, HRP-conjugated anti-rabbit IgM
antibody iX. SouthernBiotech & ¥ , ECL Plus Western Blotting Detection Reagents
L GE ~NWARFTARA T A =250, PEG20000 ¥ L TN PEG40000 i3 HIE XD .
FX IX Haematologic Technologies & ¥, Warfarin {%. Cayman Chemical X ¥ . Blue
Native (BN)-PAGE Bi#7{3EiX Invitrogen £ V. 96 /X Black Plate /% Corning X ¥ .
VA V— LT2.0 i XEEA X L0, ERFEA Lz, §i Ad MIE I EREARGE
iR e 7 P L5 L TRV,

T DOREITSFEWMFHZER 7 V— N BIRRBHR S L— K, £l hicsed
LDbDxER L,

i)

AdRT Z =Dy r—P 0 IR TH 5 293 #i2iZ DMEM (10% FCS. HiAWE.
L-glutamine &%) % A T, SK HEP-1 (an endothelial cell line derived from human
liver, Dr. M. A. Kay X Y filt5), SF295 #fif@ (a human glioblastoma multiforme, it
MERT: - ZHEA LV H#5)IT 10% FCS &4 DMEM % T, B16 (B16BL6; a
mouse melanoma cell line)i¥ 10% FCS &4 MEM %\ C. 37C. fifi&&K/E. 5%
CO:FIET TR Lz, B, AFRICBWTHEA L= FCS iX3_T 56°C. 30 4f
DI CALER ZAT o TR ITEER Lz,

EBREY
C57BL/6 v U RZBASLC X VEEA L, AFECTHER LT COERENMERIE
IR R EREN IR EICHE T TT - 7,

Ad R7 Z—DER

Luciferase Bz %2 2— 93 Ad X7 ¥ —7F X3 NChHD pAdHM4-CMVL223
Z Ad T/ LD REGCRIRELITFIET D HIREESR Pacl TEIWTT 5 Z L2 L &R
WU, AFFUMRY w—0 SuperFect (QIAGEN)ZHAWT I 27227 gL
Teo BB =V ZHELE LTI 203 MiRREER Lz, NGV AT =27 v a %,
# 2 BEEEE L. luciferase FH Ad X7 ¥ — (Ad-L2)28 % /7=,




Ad 7 Z—DREFHH L BRGE

Ad =Y X — TR LTz 293 MIBBOBRIZ KE S BFEEL TWA =, MIgEEIR L
716, BREREAEE 3EWRV IR Z & THIRRZAEEE L=, 2000 rpm, 10 533E.0 L Ad X
7B —%Ete BELZH LV 293 MIARICIN X 72, Ad X7 ¥ — % A{EH &% % 293 itz
5-10 {ZICHM &, ZOBREZEERREVIETZ LIZLY AdX7 ¥ —%RAR L7, 150
mm BT 4 v ¥ =2 (nunc) 5 B D 293 MK Ad X7 ¥ —%MMx., 2 H 293 fMlaz[E]
IR L. A RE, 150 mm 587 4 v = 1#HY 1ml ® PBS #MABHEREICT
FBL % REEE L7, ZH% 2000 rpm, 10 3iEL L, B (Ad <27 # —BER) 2B L
77o Ad R7 ¥ —IREBIKC MgCle G2 E 10 mM), RNaseA (FHEE 0.2 mg/ml).
DNasel (Bi&IEE 0.2 mg/mD %1% 37 °C. 30 It 3 ¥ 7z, itk Ad ~7 7 —Ff&
BREEE ST AOBEARRELE 2BV EUBR L, 1 KELTHE, HELS
glem3, 1.35 glem3, 1.25 g/em?® D LE LT A%IEIC 0.5 ml, 25 ml, 4 mlEEL,
Z0 iz Ad X7 ¥ —8&EiE% 5 ml iz, 35000 rpm, 14 °C, 1 (CP 1000 = —
% —3k P40ST, HITACHDE D L7z, 1 HELHE, Ad X7 FZ—D N FEEIR L,
. 1.35 glem® Db 7 AT 12 mliZ8E L 35000 rpm, 14 °C. 12-14 KfhE
DU Ad _R7 Z—DAL FEEIRL, 10 mM Tris (pH7.5), 1 mM MgClz, 10%
glycerol 7257258 T 4°C, —BRBHT (A7 7 /R7T 7 MW50000, Spectrum
Labs) L7, BEUY L7=¥E%E Ad X7 ¥ —¥EIKR & L TERICHWE,

WIRALEERS (vector particles) ¥ A ¥ — D HIE

Ad R XV E T UVEREET R U 7 A (SDS)-TE IRIZ X ¥ & SDS IRED
0.1%I1272 5 EHICHFR LT, 5BIEA L7=#%. 15000 rpm T 5 il EFEZEIN
L 260 nm OWSEE S HIE L7 (GeneQuant pro, Amersham Biosciences), kK72
KB & LU F ORI Y Tixsd Virus Particle (VP) titer 23K 7z 24

VP titer = TG X FRAEER X 1.1X 1012 (VP/m))

FX 25| Lie~F Y Vi EK PEG 1k Ad (PEG-FX-Ad) X7 ¥ —D{EH

bk FXizxt L. 100 4%, 500 {%. 2000 f5ELEOTEME( PEG ZB& L. 37CT
30 43f8. 200 rpm THEET 5 Z & T PEG {t. FX (PEG-FX) % {F# L 7z, HEPES-CaCl:
3y 77— (10 mM HEPES (pH7.4), 150 mM NaCl, 5 mM CaCl2) H T, AdKiF &
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PEG-FX ®OE)VELFEN | 1:11000 12725 X 512, Ad-L2 & PEG-FX #B& L. =BT
30 RS EE T,

BTFEDOHIE
Zetasizer 3000HS (Malvern, Worcestershire, UK) % H\\ T, & Ad X7 & —DhiF
BERE L,

SDS-PAGE

PEG-FX % SDS-PAGE loading buffer (62mM Tris (pH6.8), 2% SDS, 10% glycerol,
0.001% bromphenol blue) CTHIR L. 96°CT 5 EEBVLHEE, KA TT5HUNEL-
YU TINVERBE LI, YT V%E 75% SDS AU T 7 UAT I RFMIEL—2 1pg
TOWML., 20mA T 60 HEESKE LTZ, &L T, KEI%DZ L% SimplyBlue™
SafeStain (Invitrogen) TY& L7, Rtk DNV % IV Q K THE L, LB OF L
% LAS3000 (E+7 4 VA)CHBE LTz,

CAR Bttds X CRRMMIIZ 1T 5 PEG-FX-Ad X7 ¥ —OBIEFREHROBE

BHIFEE 96 X7 L — b (Corning)iZ 1X 104 cells/well THRE L, BH., & Ad <72
% —% SK HEP-1 & CiZ 300 VP/cell. SF295 HIAZ Ti% 3000 VP/cell D44t T T 37°C.
1.5 BfEER & ¥ 7=, PEG-FX i, PEG & FX OF/LEHERE, 100:1, 500:1, 2000:1
TRIEZRTZbDEZENEIER Lz, Z0O%, MlEUeE L, it Eieg 37°C
T A8 FFHIEE L Vv 7 = T —BIEM % luciferase assay system (¥° > 7 ¥— 2 LT2.0,
REA R AV, =AFE— K7 L— kU —&— (TriStar LB941, BERTHOLD) T
BIE L7,

Pt Ad MIBFE TR 2 BETRBEROREH

SF295 4% 1X 104 cells/well T96 /X7 L — MIBEREL, BHIZZF ARy ¥ —¢
500 FFIZAR L 7-Ht Ad MEZIRA L. FIRT 20 SRS ®E, 0%, BAKE
3000 VP /cell THERRIZHANL 4°C. 1.5 Befi{fER S ¥/, = 0t%k, HiRRELEE L. it
BEHIZ BHLt STC T AR RFEIER L, M7 = T —BEMEEIE L,

KRiEHi FX kD PEG-FX-Ad X7 ¥ —ORETRFEHNROBRE




SF295 #Hfa% 1X 104 cellsiwell T 96 X7 L— MNIERE L, BHIZ AdL2 &
PEG-FX OE/LHERE 1:2000 TIRA L. RIBT 30 SRS S, 0%, KRIER
@ FX % 3.3, 10, 30, 90 ng/ml DEEE CHRM L, ZEIR T 30 mHRIG S ¥z, 2D Ad-L2,
PEG-FX, FX #&1IBE#K % 3000 VP/cell THIFRIZERAM L 4°C. 1.5 RefIfEH &7,
F 0%, FMBEYEE L. FERESEHICBHE 3T CT 48 REfEER L, Vi 7 = T —BiEHE
ZHIE LT,

PEG-FX B D FX-Ad X7 ¥ —OBEFRBZR OB

SF295 #ifa% 1X 104cells/well T 96 K7L — MIERE L7z, B HIZ Ad-L2 &RIER
FX OE/LHEE 1:2000 TRA L, FET 30 HHRGEESER, D%, PEGFX %
30, 150, 300 ng/ml DEERE THM L, FIE T 30 RIS &7, 2D Ad-L2,PEG-FX,
FX #&1elRAW% 3000 VP/cell THIRIZERM L 4°C, 1.5 FREER S ®7=, 2D,
MRS R Peve L, SRR BHAE 3T C T 48 BRI L. Vv 7 = T —BIRHEAIE L
7

B16 EREET N~ T A DIER

B16 BB ET < 7 AZLUTIZRT C57TBL/6 ~ 7 A~DIEEE THREZHEIZ LD
VESL 7=, B16 MR AEMARECE FHII L7=t4. MA2% 0.1 % BSA/PBS TRHB L. 1X
107 cells/ml IZ58% U7-, C57BL/6 ~ U A& ERE L%, Lk B16 BE#K 50 pl 218
HETICBE L, K6 B, EFREOERN 5~8 mm [ L7-v v A& ZRIZHER
L7z,

ER#RNE 5
C57BL/6 <= 7 Rk LT, PBS THIR L72% Ad X7 #—% 1X101° VP/100 pl TR
FARNEE LT,

PEG-FX-Ad % ¥ — O ifi PP DR

B16 BT T /L~ 7 A2, AdL2 b L< i3 PEG-FX-Ad-L2 (PEG-FX : Ad = 1000
1) % 1X101 VP/mouse CERINEE- L. 0, 2, 5. 15 0RICIRERM L7z, T D%,
DNeasy Blood & Tissue Kits (QIAGEN) % F\C, £DNA ZEIX L7=, EX L7
DNA ¥ % Nanodrop (Thermo) # AW TCHEIE®R.Ad X7 ¥ —F /7 havt—H%z ABI

8



prism 7000 sequence detection system (ABDZ AW TCHIE L7-, BIESRMT. o7
JVDNAIZ, 10uM 75 A <=—& > b 0.8 ul, 5 pM TagMan probe 0.8 ul, Real Time
PCR Master Mix (TOYOBO) 10 ul # & B KA E 20ml OREAKEZ G S 872, PCR
FOGSAEE, 95°C T 1 47 Denaturation L72%, 95°C15 b, 60°C60 ¥ 1 7 1%
40 YA 7 M ToTz, Flo, TIAv—BIUBMER T 0 —T 1L Ad &/ 5D E4 585
WRELTZ, 774 ~v—L e —T7 Dl % L TFITRT,

Ad E4-forward ; 5-CACCACCTCCCGGTACCATA-3’

Ad E4-reverse ; 5-CCGCACCTGGTTTTGCTT-3

Ad E4-probe ; 5-FAM-AACCTGCCCGCCGGCTATACACTG-TAMRA-3’

AdRT EZ—DREZ—RNE LTI, Ad_X7 ¥ —7F 23 F pAdHMA42 & FV /-,

RBMIEA L LT+ U X GAPDH % LR & FRRICKGT 2 Z LI KD EIE LTz,

GAPDH-forward ; 5-TTCACCACCATGGAGAAGGC-3

GAPDH-reverse ; 5-GGCATGGACTGTGGTCATGA-3

GAPDH-probe ; 5- FAM-TGCATCCTGCACCACCAACTGCTTAG-TAMRA -3’

Real-time PCR {£IC K 2 KIBSRICIIT 5 Ad &/ b2 ©—KOHIE

K Ad X7 X —&E A8 FefEi#%. FH L7=&hgER+ @ total DNA % B EhkzBehh Hikk
(NA-2000; KURABO) % FV N CEIY L 7-, DNA [ % Nanodrop (LMS) CHlE L7-%.
Y FAdd Ad 7/ A DNA &% ABI prism 7000 sequence detection system (ABI)
ZHWTHIE Lz, BIESRES. 74— —7 %, ERICEL UTo T2,

< U AR L CIERIC B 2 BEFREDROBRS
FAdNT F— 5 48R BlgER L~ v R LV EUR L7z, i L& E25 % 0.05 %
Triton-X. 2 mM EDTA, 0.1 M Tris %5 &r lysis buffer (5#& pH 7.8) & I  THRE Y
— b L7z, WNEDFR— b 200 pl ZEFERIAE L7, 15000 rpm T 5 3E04 8T 5
T & TCAREHESEZREL, BB 20l FIZEENARINNY T =T —BiEH%
LT5500 GR¥EEA %) ZAWCHIE L, £/, ¥ 737 E% Bio-Rad assay kit
(Bio-Rad) ZHWTHIET 2 Z &Itk o THIELT,

Warfarin §i# 6 < U 223517 5 ffligis SOMEE TO Ad X7 ¥ —EEER L OSRETF
FEHBRORRES




Ad =7 Z—# 5 3 HATE 1 BRI, 100 pl DE—F v F A )V TREE L, Warfarin
% 133 pg/mouse TR 5. L7z 21,2225 26 & D14 £ Ad X7 # — 7% 1X101° VP/mouse
TEIRWIRE L, L0 EFRIC, FiRE L OB TO Ad N7 ¥ —&HER I OEIE T
REBREPE LT,

BN (Blue-Native)-PAGE

9, Ad-L2 % 56°C, 10 SERE LY IV EAE LTz, Ad~FY i3 56C,

ORI E L THBELROILBREEINR TS 27, 20k, AELEY 7L B
X10° VP 2&08) & PEG-FX %# HEPES-CaCla /Yy 7 7 —HIC, =R T 30 wHX
J &8 72 (BVEHER Ad: PEG-FX=1:1000), &5IZ, KREHD FX & Z ORAHIC
ML, =IET 30 SIS E T, ZDIRAH % Native gradient gels (4-16%)
(Invitrogen) D& T =/VZHM L, 150V, 30 mA T 120 pHE&KKE L7z, T FEY
A R<=—H—IZ1X Native-Mark (Invitrogen) & H L7z, &y 77—,
Invitrogen @7’ & b = /LZHEV, 0.02% Coomassie Blue G-250 % &2 blue cathode
buffer & anode buffer Z £ fH L7-, EKQIKEI D57 V% PVDF A 7 VU IZEE LTz,
BoniA T Lok 5 EFR L Immunoblock VAR T 2 BRI T Ty 7
L7z, 5% A% A )V 7 YEIC 5000 fFICA R Lz 1 kUK anti-human Factor X
polyclonal antibody (GeneTex) #/lx 4°CT—#eA > F2X— kL7, £D%, TBS-T
buffer ¢ 8 BEI¥EH Lz, 5% R %5 IV KT 5000 fFAR L7 2 kijifs HRP-
conjugated anti-rabbit IgG antibody %/ %, =R T 1 B S ¥ 72, TBS-T buffer
T 3 EI¥E L7-% . ECL Plus Western Blotting Detection Reagents TR I ¥7-1&.
LAS3000 (Bt 7 1 /vh) THRH LK, ¥, EREFBROFIETH L FLERHEL,
BRIKEHR DS NVE PVDF ATV ACEEL, 7 ryF¥ 7%, 1 RTUE rabbit
anti-PEG monoclonal IgM (Epitomics) & /il % , 4CC—BiA > % 2 ~— k L7z, TBS-T
buffer TEEEE%. 2 kHifk HRP-conjugated anti-rabbit IgM antibody (Sourthen
Biotech) Z#/lz, EET 1 BERGE¥, A7 L% TBS-Tbuffer THFE, £
FL & ERRD FHETHRIE L7,

et
EEFERIIEHME s.d. b L T TEse. & LTERLE, EEEMREIX, Student’s
t-test & 72,
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[#R]

PEG-FX-Ad X7 ¥ —D{ER

F T FX # PEG ﬂf, L7 PEG ﬂj FX Table 1. Sizes of unmodified and PEG-FX-Ad vector particles
(PEG'FX) ;’i"ﬁzig L ff_o PEG20000 Vector Size (nm)
t L < 1% PEG40000 & FX #, &1

Ad-L2 121+ 9.6
> SV =AN = S
ETNERDHHETRERAET A ET e Sabd i
2 U1 4 $
PEGFX 2R L7, LT, FX 2 PEG20000-FX-Ad-L2 136 + 23
PEGIlEESNTWH N E S D E iR T
PEG40000-FX-Ad-L2 172 + 49

57=%, SDS-PAGE #17-7-2L 24
TNDEnFEOMEIZ PEG-FX IZ
MY+ FRBE8EINE
(Figure 2A), ¥7-. PEG DN
2 DI LA THRIER FX YT 530 REENEA L, FX:PEG=1:2000 ® &
FITITREM FX ITHY T 530 RIZIZIEERICHEK L, K2, AdL2 &£ PEG-FX
% Ad ¥+ & PEG-FX OLEZEM 1:1000 (2725 K 912 CaCl: £/ FTIRA L.
PEG-FX-Ad X7 #—#%[i% L7z (Figure 2B), Z® X 91Z~F Y B PEG 1k
T5ZET, ENEBR~OBGFEAFEENMETFESND EE X, £/, PEG & FX
DE/VEFEA 2000:1 O PEG-FX 5| L THER L7- PEG-FX-Ad X7 ¥ — DOk 7%

PEG20000-FX-Ad-L2 +FX* 129 + 15

PEG40000-FX-Ad-L2 + FX* 143 + 9.6

*Unmodified FX was added to PEG-FX-Ad-L2 at the final concentration of 1 pg/ml, and incubated
for 30 min before measurement.

(A) (B) Conventional PEGylated Ad vector PEG-FX-Ad vector
Ad vector PEGylation e
M 1 2 3 4 5 6 7 & p -
" STy O — S
kDa " oA
’ PEG FX (Factor X) PEG-FX
v Fiber knob [ ~ Specifically Fiber
Binding bind to hexon knob
250 Eed s to CAR - L
PEGylated FX = / (
/ r fous :
150 e , X 2
- ) 5 L ‘ > & @
100 — i e
] . i 3 3
r-’-‘*" o <€— unmodified FX ‘ Hexon (71¥opy) : ‘ Hexon (720 copy) -
1:0 1:100 1:500 1:2000 1:100 1:500 1:2000 Molar ratio (FX:PEG) \I-}
PEG20000 PEG40000 Reduct:on in Keeping

the transduction activity the transduction activity

Figure 2. SDS-PAGE for PEG-FX and the construction strategy for the PEG-FX-Ad vectors. (A)
SDS-PAGE analysis of unmodified FX and PEG-FX under reducing conditions. The gels were run
under identical conditions, and proteins were stained with Coomassie blue. Lane M, protein
marker; lane 1, unmodified FX; lanes 2-4, PEG20000-FX (lane 2, FX:PEG20000 = 1:100 molar
ratio; lane 3, 1:500; lane 4, 1:2000); lane 5-7, PEG40000-FX (lane 4, FX:PEG40000 = 1:100 molar
ratio; lane 5, 1:500; lane 6, 1:2000). (B) Schematic illustration of construction strategy for the
PEG-FX-Ad vectors. FX was conjugated with activated PEG20000 or PEG40000. Ad vector was
incubated with PEG-FX at a mixing ratio of 1:1000 molar ratio, creating the PEG-FX-Ad vectors.

11
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BLC, ¥hiL7 (Table 1), Zhic k9. PEG-FX 28 Ad I FEREICHEE L TVDHZ

EHBTRRENTI,

PEG-FX-Ad X7 ¥ —DBFRBEZEOKREL (In vitro)
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40000-FX-Ad-L2 i%, FX & PEG DE/VH
]S 1:100 B L 1:500 DHFAITEW T,
Ad-L2 & RAREOEETREDRER LT

(Figure 3A), AXFER LY, PEG-FX % H
Wz PEGARIZT 7 A 73— & CAR OMEAE
FAICREREEEE XV EBRREINT,
L7205, FX & PEG OE/VELERH
1:2000 D HFBAITB W Tix, PEG20000
-FX-Ad-L2 & PEG40000-FX-Ad-2 DR 5
T, Ad-L2 & U OB FRENEND
FTHICRA LTz, Zivik, PEG-FX 25 CAR
E 77 AN—OREERZ DT MICHEE
Lz tikkdboeEXNE, —7.
CAR F&ME#IIE Cd 5 SF295 Mifaizxt L&
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Figure 3. In vitro transduction efficiencies of the
PEG-FX-Ad vectors. SK HEP-1 cells (A) and
SF295 cells (B) were transduced with Ad-L2,
FX-Ad-L2, PEG20000-FX-Ad-L2, and
PEG40000-FX-Ad-L2 at 300 (SK HEP-1 cells) or
3000 (SF295 cells) VP/cell for 1.5 h. After a 48-h
incubation, the levels of luciferase production were
determined using a luciferase assay system. The
data are expressed as the means £ s.d. (n=4; *P <
0.05 vs. Ad-L2, "P < 0.05 vs. FX-Ad-L2).
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X UHEAL, BRTFEARZRELZZDEEZ LN, —F. FX & PEG OEL
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BEADTHHEEZ DR, E5IZ, FX & PEG DOES 1:2000 @ PEG-FX TfE
H L7 PEG40000-FX-Ad-L2 DEEFRRNFIL ADL2 &L B L CTHRICED Lz,
THE, ~F Y UICHEE Lz PEG40000-FX 73, CAR R BT 5 EE YR
THDEZNV FRXR—ZADRGD koA VT 7Y OMAEERAEZEE L LIk LE
Z BTz, T O DOFERD L UEDOER CIE FX & PEG OE/LHS 1:2000 @ PEG-FX
ZFHWT Ad X7 ¥ —% &8 L7z PEG20000-FX-Ad-L2 & PEG40000-FX-Ad-L2 % f#
AdazLELi,

SF295 Figure 4. Transduction efficiencies

- of the PEG-FX-Ad vectors in the
104 non-e _ presence or absence of anti-Ad
i [4 Anti-Ad serum (1/500)  gerym  Ad-L2, FX-Ad-L2, PEG
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101
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13

20000-FX-Ad-L2 and PEG40000
-FX-Ad-L.2 were incubated with
anti-Ad serum for 20 min, and then
added to SF295 cells at 3000
VP/cell for 1.5 h. After a 48-h
incubation, the levels of luciferase
production were determined using a
luciferase assay system. The data
are expressed as the means £ s.d.
(n = 4, *P < 0.01, ns.; not
significant).
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# L7= PEG-FX #B4 L7z PEG-FX-Ad N7 # =28\ ik, fFRHFEEFEETTH
BEFEADROBETIIBEIN o7, - T, PEG-FX-Ad ~7 Z—i%, #i Ad
PR BRI RE TH B = &R Ehiz (Figure 4),

PEG-FX-Ad X7 ¥ —/A KN #5144 o i i e P4

PEG-FX CEMi+5 2 212XV AdR7 Z—Df SRR LT 508 5 D ERE
L7z, C57/BL6 = U AT, £FEAd 7 ¥ —%FRNES L, LD Ad~7 F—F )
AEFHIELE L 25, PEG20000-. PEG 40000-FX-Ad <2 & —CiX. RIEMFD Ad
Ry 2§ L ORIEN FX 2184 L FX-Ad R7 #—LH# LT, BECE Ad &
) nBERF LI (Figure 5), = 0 = & 76 PEG-FX #FIf Lic~¥ Y L1587 PEG
LY Ad R7 & —Ol FEREEAR E L Z L RSN,
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Figure 5. Blood clearance kinetics of the PEG-FX-Ad vectors after intravenous administration
into tumor-bearing mice. B16 tumor- bearing mice were intravenously administered Ad-L2,
FX-Ad-L2, PEG20000-FX-Ad-L2, or PEG40000-FX-Ad-L2 at the dose of 1 x 10" VP/mouse.
The blood was collected at the indicated time points via retro-orbital bleeding. The Ad vector
genome copy numbers in the blood were determined by real-time quantitative PCR. The data
are expressed as the means £ s.e. (n=4; P < 0.05 vs. FX-Ad-L2, *P < 0.05 vs. Ad-L2).
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570, KTEEET AT URCEEAd NI X —5&5 L, B0 Ad Y b=
E—EBEVTNVEALPCRIBIZEVBEIE Lz, TORR, BT 2 Ad 7/ L=
—BIXIEBREZZRDLNR o bOD, Ad-L2, FX-Ad-L2 &g LT
PEG20000-FX-Ad-L2 TH) 5%, PEG40000-FX-Ad-L2 T 2 (2 H#80 L 7= (Figure 6A),
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Figure 6. Tissue distribution of the PEG-FX-Ad vectors after intravenous administration into
tumor-bearing mice. B16 tumor-bearing mice were intravenously administered the PEG-FX-Ad
vectors. Forty-eight hours after administration, the liver (A) and tumor (B) were harvested, and
the total DNA, including the Ad vector genome, was isolated from the organs. The Ad vector
copy numbers were determined by real-time quantitative PCR. The data are expressed as the

means +s.d. (n=4; *P <0.05).
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MMETT 25, £/, MAEZHEom EC L Y EE COBBTFREADNEN LTI E
HDERITHED AROR FTEEEF NV U ACEEAA XY ¥ —2HIRNEE L,
FPigR L CEE COBGFREADREZHE Lz, TORBER. SHOFBIC BT 52 &8ETF
R BICEZEREIIRD 5N o7 (Figure 7A), —FH. BEICBW TR,
PEG40000-FX-Ad X7 # —DOBEFRBEZDFRIL, FEREILRDONZNHOD,
FOMDNY Z— L B LR 5 ERE EF L (Figure 7B), Z#id, PEG-FX-Ad
OMmHEEERHEE L 212k EPRRICL D b0 LRSI, FRTEET
RHDENB L -7 EH L LTk, PEG-FX-Ad X7 ¥ —%&5 LiHae, 0
P OFETAARMED FX 58 PEG-FX-Ad X7 #—_t® PEG-FX t#x lCEE#D
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Figure 7. In vivo transgene expression levels following intravenous administration of the
PEG-FX-Ad vectors into tumor-bearing mice. B16 tumor-bearing mice were intravenously
administered the Ad vectors. Forty-eight hours after administration, the liver (A) and tumor (B)
were harvested and luciferase activity was measured. The data are expressed as the means + s.d.
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8A and 9A), 7. PEG20000-FX-Ad-L2 D Ad 7'/ b= B —HE L USEEFRES
£ % PEG40000-FX-Ad-L2 & RIROMEMEZR Lz, -5 C, PEG-FX-Ad <7 ¥ —|X
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Figure 8. Tissue distribution of the PEG-FX-Ad
vectors after intravenous administration into
tumor-bearing warfarinized mice. B16
tumor-bearing conventional and warfarinized mice
were intravenously administered the PEG-FX-Ad
vectors. Forty-eight hours after administration, the
liver (A) and tumor (B) were harvested, and the
total DNA, including the Ad vector genome, was
isolated from the organs. The Ad vector copy
numbers were determined. The tumor-to-liver ratio
of the organ distribution is shown in (C). The data
are expressed as the means * s.d. (n = 4; *P <
0.05, "P < 0.05 vs. Ad-L2 warfarin (+), **P < 0.05
vs. Ad-L2 warfarin (-)).

PEG40000-FX-Ad-L2 Tix Ad-L2 L Hi LT 14 2L kictkE S 7z (Figure 8C and
9C), Warfarin B 5c L 0. WEAMD FX A RiEL &2z, PEG-FX-Ad <7 ¥
—IZfEA Lz PEG-FX 28, Ad B TFHHEENT, PEG ORETSICHRE LD &
Zxbh3, 37bb. PEGFX OFEIZL Y . PEGFX-Ad X7 ¥ — I ZAHE~DE 0
AT % EREE L. JEEICBAT Lz LRSIz, 72, PEG40000-FX-Ad X7 Z — T3,
PEG20000-FX-Ad X7 & — & tl; U C, Warfarin IZ & 5ERBEE RO LN
Z 225, PEG40000-FX iX, Ad X7 ¥ — DR ~OBITHICRESEET LI LB
FRENE, ULORREND, PEGFX-Ad N7 ¥ —%2£EKNICEE LZEE.
PEG-FX-Ad <7 % —|Z#EA L7~ PEG-FX ANEM: FX LBEX#boTHY, £
PEG-FX O REZMHB L TN\DB Z EBRI AR INT,
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Figure 9. In vivo transgene expression levels
following intravenous administration of the
PEG-FX-Ad vectors into tumor-bearing
warfarinized mice. B16 tumor-bearing conventional
and warfarinized mice were intravenously
administered the PEG-FX-Ad vectors. Forty-eight
hours after administration, the liver (A) and tumor
(B) were harvested, and luciferase activity was
measured. The tumor-to-liver ratio of the
transduction efficiencies is also shown (C). The
data are expressed as the means + s.d. (n =4; *P <
0.05, *P < 0.05 vs. Ad-L2 warfarin (+), **P < 0.05
vs. Ad-L2 warfarin (-)).
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FKEH FX fEA#IZ81F % PEG-FX-Ad X7 ¥ —OBETRRHEOKE

FZTRIZ, Ad~F Y ICHEA L PEGFX BNEMD FX L BE#R TS Z L TEfs
FEANRICEEEEX D08 ) hERET 5720, CAR BRHEHMIRTH 5 SF295 #ifg
AW B FEARREI T, £ Ad R Z—ICREMO FX Z{ERSE, 20
BAWE % SF295 MMIZ/ER S ¥/, ZO#E. Figure 3B & FRIZ FX-Ad-L2 OFix
FHREZIRIT, Ad-L2 LHBELTH 74 FICER Lz, 2L T, FX OBEXREMNT 5
ST, FX OBERFHI FX-AdL2 OBEGEFREDRENS EF L, ST,
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FH L7 (Figure 10A), ZDFERERNDL. Ad X7 ¥ —IZfEE LT 5 PEG-FX 234(E
#i0o FX LBEEHD D Z LR ENT, —F. FX-Ad'L2 iZ PEG-FX 2fER &€ Th,
FX-Ad-L2 OB FRBEDRICEITRD bhviah o7z (Figure 10B), 2D Z &b,
FX D~F Y L DO#EEIE, PEGFX DTV U EOFREETLVENWI LAREB I
Tro BT, FKIEMD FX 22 72iREE € PEG-FX-Ad-L2 DKL FRBREZHIE L& 2 A,
R FRIE, FX-AGL2 X9 HERREVEDTH -7z (Table 1), ZHICL Y. Ad
B FIZHES L T2 PEG-FX IIREMD FX 21EfA 325 Z & T, —#oiBRER FX &
BEHDDZ EBRTRBRINT,
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Figure 10. (A) In vitro transduction efficiencies of the PEG-FX-Ad vectors following incubation
with unmodified FX. Ad vectors were pre-incubated with PEG-FX for 30 min for preparation of
the PEG-FX-Ad vectors. Then unmodified FX was added and incubated with the PEG-FX-Ad
vectors for 30 min. The mixtures were added to SF295 cells at 3000 VP/cell and incubated for
1.5 h at 37°C, after which the cells were washed and incubated at 37°C. Luciferase production in
the cells was measured 48 h after transduction. (B) In vifro transduction efficiencies of the
FX-Ad vectors following incubation with PEG-FX. Ad vectors were pre-incubated with FX for
30 min for preparation of FX-Ad vectors. Then PEG-FX was added to the PEG-FX-Ad vectors
and incubated for 30 min. The mixtures were added to SF295 cells at 3000 VP/cell and
incubated for 1.5 h at 37°C, after which the cells were washed and incubated at 37°C. Luciferase
production in the cells was measured 48 h after transduction. The data are expressed as the
means + s.d. (n=4).
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—7 L%, $i PEG HifRIc X W B L7z (Figure 11B), 9 L7z & Z A, Figure 11A
® Lane 3 25 Lane 6 TBUE SN 7o\ N LRIBROMEIZ, $L PEG HFUFIZ L W S K
PR SN, TDZENRL, ZhbDAY R, RESD FX Ti32< PEGFX T
HDZENTRENT, UEOHERNS, Ad ~F Y VIZHEE L PEG-FX 1%, KEfM
FXZMZ25Z & TEBIND Z LR INT,
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B) anti-PEG antibody
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Figure 11. Western blotting analysis utilizing BN (Blue-Native)-PAGE for assessment of the
replacement of PEG-FX with FX. Ad-L2 pre-incubated at 56°C for 10 min were incubated with
FX, PEG20000-FX, or PEG40000-FX for 30 min. After a 30-min incubation, unmodified FX
was added to the mixture. These mixtures were loaded on native gradient gels according to the
manufacturer’s protocol. A Western blot analysis was carried out using anti-human FX
polyclonal antibody (A) or anti-PEG monoclonal antibody (B). Lane M, protein marker; lane 1,
Ad-L2; lane 2, Ad-L2 + unmodified FX; lane 3, Ad-L2 + PEG20000-FX; lane 4, Ad-L2 +
PEG20000-FX supplemented with unmodified FX; lane 5, Ad-L2 + PEG40000-FX; lane 6,
Ad-L2 + PEG40000-FX supplemented with unmodified FX; lane 7, unmodified FX; lane 8,
PEG20000-FX; lane 9, PEG40000-FX.
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o k3 2FAEEE LTV A RE, IS LEEICIE PEG-FX-Ad X2 & —
WCHEE &8 PEG-FX BREMED FX LEX#DOD L WO RERBHALNLRoT,
KR THWEZ PEG X, FXO U PUVBREREMT S, TRb05H, FXIIPEGIZLY
S U NERHEND, LIS o T, FX D Ad ~F Y v &L OFREEEALY PEG L Ehi=
BAIWIE, PEG-FX O Ad ~F Y U ~OBFMERBTH T L B2 BN D, EERIT, Ad
AF Y UICHEA LT PEG-FX I3REMD FX 2% 0MA B ICIIEE#HDY | Ad
% FX T L7z FX-Ad R # —i2#%5 5 PEG-FX 2Mx B AIEBR S h AR o
Tro ZhUE, PEG-FX OF YV KT BHMMEN FX K 0ENZ L 2R L TH 5D,
o T, ~FY U EOHRMMENEL 2D L5 PEGFX 2URTOIMBERH D EE X
bId, F0E®ICiX. FX 25 % M PEGILT 2D Tie< . HARER 7 PEG
IEBREEND, ZHETIC, BxOF U7 BIZBWT, N Kk R/ PEG LFE
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RV, HAREREN PEG ERRA LN TWAZ Lnb 298 ZOFEFISHALT,
FX & N KEEEHIC PEG LTAZERBETHDHLEZLND, N Kk
PEG {LIZESTFEDZ VR IERELTWVBEZ ENDL FX DX Y VL DFREA RAA
VT 5 g-carboxylated glutamic acid (GLA) R A A 122328 N Kikg#s )72 PEG
fERELETHD EEZXBND, EBIZ Chen B2k VY, GLA FX A 17 scFv ZFhE &
B, Ad TV UREM LT Ad X7 X BRI TV 34, N RKEfFEMN PEG 1k
GLA FAA UE, Ad~F Y VICEHIMETHEST 5 PRI, PEGFX-Ad X7 #
— DR LB C ORI FREADROUENHFTE 5,

—J5.PEGIL Ad N7 Z —DRBIzFRET v 7 7 £ MTEEL RITTHRF L LTL,
PEG #TORE EBHET LD, ZHETOHIET, PEG HFOV A XBKREL 2N
(X725 13 EFIBCOBEBEFRBAZENBD U, P HEENR LT 5 2 E8HE ST
V% 3536, Doronin &1, PEG20000 TEAf L 7= Ad <27 % —iZ PEG5000 CTi&#fi L7z
Ad 7 Z— L0 AT T OBRBFEADNENENZ & 2R LTz 8, RFFRIZBNTH,
PEG40000-FX-Ad-L2 OBEETFHBEZZED PEG20000-FX-Ad-L2 DBEmTFRELE L
DB IEDR o2 D, PEG 0 FOWA XS Ad X7 X —DiTig) b OEBHI EE T
HDZERTIREI N,

72, —REIC PEG {bid. MRKF & OMAERZHE TS Z EBHEINTND
37,38, AT H, PEG-FX TAd X7 ¥ —%&ffid 5 Z & T, FFig~0ERERED L,
B ~OERBESEMT 5 Z L3RSz, Lo LRR L, PEGFX-Ad X7 ¥ —ifE
B~OEBESHEMLIZb 00, BEM <Y ZOFBICBWNT, kD Ad 74—t
FREOBRLFHERBENRELR L, TWI NARDFX & ~F Y ViZHAT 5 PEG-FX
DEBP—DODBERTHD LEZDLNDH, TOMOERL LT PEG BERET LN
%, Gao HiF. AdRLFOREICEH L TWD Y PUEEEZIZIE 1006PEG L L7~ Ad
N7 Z—2FR L R TOBGTFREDNEDORED & EPR BRICL DEE TCOBEGT
HEDHEO LERERE L 87, AHRICENTH, FX © PEG BE42 2 bo—7
LT eIy, BRAOBBEFRBEALZHETEL LB 2605,

PEG oO#ge s L Tid, MREF & OMEEROEELSNZ 7 v R —HllaCiRo <
77y —U~ORYIALEREEER L <ML TV 3040, SEEDIFRE T, AdX7 X
—ZAEKRNIC 100 VP B E L7256, 0% EA 7 v R—HIRICED AT D Z L3R
HEINTWS 1120, £, Prill 528, PEG5000 TEMi L7z Ad X7 ¥ —|X, 7 v3—
FMRE~DOERY AL ZENET 2 Z & T, FFEEMIRTOREBETREANENRIEMD Ad X
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22— L ERTEHZLEHE LB, AETYH, FEICERT 5 PEG-FX-Ad ~7
A —DBGFREDRIT, D AR F—L B LT, ZOXEHEN L/ L7z, ¥
bbb, Ad X7 ¥ —OFFIRERZ T T Ad X7 ¥ —% PEG-FX TEfid 5 Z & T,
7 o= HBEA~DOR AL BEREIND Z EBRHEEINZ, LELRBL, 7 v —il
Ko % [EgE U7z PEG-FX-Ad X7 ¥ —ik, WA FX L 0B#HRIZ LY | FXKFRICHFE
EHR~ERI BETEAT S LEL LN,

ARZECIE. Ad R7 Z—DEHDTDDOT X2 —45FL LTFXIZEH L. PEG
EFX 2FIFT 52 & TAF Y VEBEMICPEG /L LT PEG-FX-Ad X7 & —&{ERL L |
BT Ad TFnHUE & EREE AT RE D> DI i E A A L Ui Ad X7 ZF—DOBRRRBITERII LT,
A1, N KRS PEG b GLA AL U 2@ERH L35, BBEIC Ad ~F Y &FE
A7 Ee72 PEG-FX /B L, M icikE5 L CHWNEM FX LB LRV E 5 R
Ad R Z—DREBLETH D,
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BE ARRTF FEHATRRT 7 A N —BHBRE
TF ) OALNVART Z—DRR

AETIE, ERERERNICERTFEATRER Ad X7 ¥ —ORRBICHIT, BEFT
FHRFIRIZEY Ad SRS VR BOREIC L HREEEBE L, BaTihEOR
BERANE Th DR, SRR, BEEOR WEMEAR £ 58 Ad ZRIE
To % CAR (coxsackievirus and adenovirus receptor) ZRIE L TWWaW=H, Tih
b OMRICK L THIBETFEARKRETH S, ZOMEEZEITH-D, 77 A 3 —4F
WA 35T T ) VA NAEARDEDICE R LIZT 7 A N—BHR 575 ) 7 A LR
(AdF35) ~7 Z—NERK SN T& 42, AdF35 X7 % —i%, bt FTIISIELTOM
FUCRBL LTS CD46 ZRRZR/IE L LTNAHT) 84 fEkD 5B Ad Ry #—T
FEETFEARBELRHRICOIR I S BEFEATEETH D 141.42,45, 46

I HIT, ZOBOMHTIZ LY AdF35 X7 Z —Z X A COBGFRERIL 5 7Y
Ad 7 Z—DF11000 57D 1 L&KL . F—F T 4 VTR ER AT Ad X7 X — DRI
MBI Z— L LTORELE L TWAZERBHALNE o7z 517, LixL—F
T, CD46 13~V A TR R EZ R IZELETOMB TERANDTD LN TVRWA, B b
TIRIZIEETOMETHEIL TV E 72D, AdF35 X7 X —% b MIEE L5, A
LB EB L FEASNLIBNRH D, &I TARMETIX, AdF35 X7 ¥ —DILk
BRATWDEZ =T 4 T AART Z—BRBOT-DDOEER 7 Z— L LTOWEEELD
D, FORBERRT B2, AdF35 X7 X —DHBEIT-72, T/bb, 35 % Ad
77 AN= ) THEBUNRARTF FEBAT HZ LT, CD46 ~DOfEEHE RES®E D
& EBIT, ARATF MERFHICEBFEATRER AAF35 X7 ¥ —%2B¥KTH L%
ATz, TNETIZ 35 Ad 7 7 A 3~ THEIBICBE L TIX, 4R~ F FIEAIHE
L7eEALAA D2 E 2o TWRWED | 7 7 A 73— THEIR D CD46 & OFEAICEE L
BRI T F AT HZ L & L, £LT, SRR T7F FE LTRGD =7F
REBALLT 7 A A—BHF Ad X7 ¥ —OBGRTEABEEIME LZ, £7-. B
LEEFREDEOR EZBR LT, 774 23—/ THEEDO FG BX O HI V— 7D
FZHNRARTF REEAFRER AAF35 N7 Z —%/ERL L. % OMREFHE 2R 47,
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[EBR RS L U]

R

a7 bV DH5aid TOYOBO L V., &fEGIFREER X New England Biolabs
X Y. GENECLEAN I1ix7 )= &Y, FihFiE (Fetal calf serum; FCS), Hisk
#'&1% GIBCO-BRL X ¥ . DULBECCO’S MODIFIED EAGLE’S MEDIUM(DMEM),
MINIMAM ESSENTIAL MEDIUM EAGLE (MEM), 5-20% SuperSep™Ace, MgClz
IXFYei3k L v . PreMix (Big Dye Terminator v3.1 Cycle sequence kit), 5x dilution
buffer. SAM solution. BigDye X terminator solution /X ABI (Applied Biosystems)
£ V. SuperFect iX QIAGEN X ¥ . Lipofectamine 2000 i Invitrogen & ¥, ¥5#7
4 v =X Nunc & 9. RNaseA, DNasel i% Roche & ¥, &IE (A7 FNI/RT 7
MW50000) 1X Spectrum Labs £ V. FFIIUERERF b U 7 A (SDSHL Sigma LV,
BCA protein assay kit iZ Bio-Rad Laboratories &9, PVDF A 7 L X I UART &
Y . anti-Ad fiber tail monoclonal antibody (4D2) X7 7% A X Y, HRP-conjugated
anti-mouse IgG antibody /& Cell Signaling & ¥ . ECL Plus Western Blotting
Detection Reagents iX GE ~WVAF T RA AP A= 2L D, 96 /X Black Plate i
Corning X V. ¥» b P— LT2.0 I3 EHEA F X Y. anti-human CD46 antibody
M177 % HyCult Biotechnology & ¥ . control mouse IgG1xid eBioscience & ¥ ., RGD
~_Z7F F (GRGDSP) BLUV= v hu—nX7F R (GRGESP) i34 T7344 LY
FNEFENEA LTz, TOMOREIH TEWFERTHAT V— K, BIRARHRT L— K,
FERIIENCET SO REM L,

FOMOREIIE—EDOERMBHILE L T2,

Plasmid

pcDNAS3.1-hygro(+)iZ Invitrogen X W lEA L7z,

ik ,

AdR7 F—D Ry r— UV THRTH S 293 Mild, Ads 7 7 A N— 2 EFINCHE
3% Fiber-293 #i3 4713 DMEM (10% FCS. HfiE#%'E. L-glutamine §8) & AT,
LN444 #if4 (a human glioblastoma multiforme)ix 10% FCS&A DMEM MW\ T,
NIHST3 (a mouse embryonic fibroblast cell line), B16 (B16BL6; a mouse
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melanoma cell line)ix 10% FCS &4/ MEM #FH W, 37C. fafnX&/E. 5% CO2
FETTHEE LE, B, AFRICEWTER Lz FCS 139XT 56°C, 30 o3k
B 21T - T-BIER L,

ARKARTF FEFATREL AJF35 R ¥ —T7F A3 FOER

Xbal A % 35 BT 7 A — ) THEED CD46 & DFESICEBERIALUHTEA L=
pAdHM75-Xbal(FG), -Xbal(HID), -Xbal(IDIZELFD L 2R LTz,

ETHOIC S EAL S ) 2%T T L— MI85HEIAd 7 7 A /S— /) THEIEOD FG,
HI. 1J loop ZZNENRD T T A ~<—%FH L THEIE L7, FG loop (Ad35 7/ A,
30974-31555 bp)iZ. AdF35 primer, (5-CTTAAGTGTTTAACCCCACTAACAACCA
CAGGC-3) & FG loop-1R (5-GATATCTCTAGAGTTGAAGGGATAAGCTGTAGTA
CTTGGC-3) % TR L7z, HI +— (Ad35 7/ A 30974-31675 bp)ix. AdF35
primer & HI loop a-1R (5-GATATCTCTAGACATACGGCTGTTTAGCATTATAGA
AATGTTCAAGGG-3) % IV CHEE L 7=, 1J loop (Ad35 %/ &, 30974-31732 bp)ii.
AdF35 primer & IJ loop-R (5-ATCGATTTCGAATCTAGATTCTGGAGATTCACTT
GCATTTAGATTCCATTCAAATTGTATGGC-3)% AW TR L7z, Bbh7z PCR W
FEFEN., T Pmel TUE L7 pcDNA3.1/Hyg(H) & T A ¥ —TardTh2 81T
£ V7723 FpAd35FG-1, HI-1, IJ-1 = EhiE7,

wiZ, 35BIAd 7/ b2%mT 7L — MZ FG loop b U< iZ HI loop 725 C FRukfEE
¥ T% PCR 12X - CHEiE L7z, FG loop (Ad35 %/ A, 31556-31798 bp) iX. FG
loop-2F  (5-TCTAGAACCACTACTAGGGATAGTGAAAACTACATTCATGG-3) &
Ad35 shaft2-R (5-GTTTAAACATCGATTTAGTTGTCGTCTTCTGTAATGTAAGAA A
AGAAAAAGGGG-3) % FIVWCHEIE L7z, HI loop (Ad35 %/ A, 31667-31798 bp) i
HI loop-a2F (5-TCTAGAATTTCTTCCAATGTTGCCTATGCC-3) & Ad35 shaft2-R %
FAWTHEE LTz, %5472 PCR Wi %2 T EcoRV THLEE L 7= pcDNA3.1/Hyg+) & &
A= a5 L8 Y 7T A2 K pAd3sFG-2, HI2 ##nFhnBi-, £7-. 1IJ
loop %5 C R¥FFEE (Ad35 7/ A, 31733-31798 bp) 2 & AT 7S5 23 N, &4
Y= DNA TdH 3 Ad35 1J-Cter-1 (5-CTAGAAGCAACATAGCTACGCTGACCACA
TCCCCCTTTTTCTTTTCTTACATTACAGAAGACGACAACTAAAT-3) & Ad351J-
Cter-3 (5-CGATTTAGTTGTCGTCTTCTGTAATGTAAGAAAAGAAAAAGGGGGAT
GTGGTCAGCGTAGCTATGTTGCTT-3) & NA TV XA B~ a L LIz T T A b
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%. T Xbal/Clal 2L L7~ pcDNAS.1/HygH & T A F—a b §5H2 LIk 77
Z X K pAd3sId-2 287, LT, Bbh/7F XX K pAd3s5FG-2, HI-2, 1J-2%
ZhFh Xbal/Pmel #LE L THE7- DNAW /%, F® Xbal/EcoRV L3 L 7z pAd35FG-1.
HI-1., 1J-1 ¢ ZNENTAF—adbhZ kb, 77 &2 F pAd35FG-Xbal,
HI-Xbal.1J-Xbal #&7-. KiZ. 5N 775 X I K pAd35FG-Xbal, HI-Xbal, IJ-Xbal
% AfIII/Clal #4E L 7= DNA B A & pEco-ITR9 % AfIII/Clal 218 L7~ DNA W% 5 A
BFe—a 521250 7T A2 F pEeo-35FG-Xbal, 35HI-Xbal, 35IJ-Xbal % %%
zo ELIC.EBELNETT A I K pEco-35FG, HI, 1J-Xbal % Clal/Srfl 412 L 7= DNA
WrH & pAdHMA41 % Clal/Srfl L L7 DNAWR 27 A4 F—a 352 Lk
5 23 F pAdHM75-Xbal(FG), -Xbal(HID), -Xbal(D%ER L7, Dk, Hohi
75 Z X F pAdHM75-Xbal(FG) % I-Ceul/PI-Scel L3 L 7= DNA Bt/ & R F v 7
=53 —EREN Y FEET pCMVLL % I-Ceul/PI-Scel #L32 L7 DNAWR %54 7
—3ar T A2tk 7T A3 N pAdHM75-Xbal(FG)-L2 Z1ERL L 7=,

FLT, MBREEBOA TV Y (p3. owPSIZEFIMEEF T 5 RGD-4C XTFF F
(CDCRGDCFC)48 4 % =2— N3~ % DNA Ed5l %A L7z pAdHM75-Xbal(FG)-L2 (2 2L
To Xy cHEALAE, A Y 2 DNA T & % Ad35RGD-1
(5-CTAGGTGTGACTGCCGCGGAGACTGTTTCTGCC-3) & Ad35RGD-2 (5-CTAG
GGCAGAAACAGTCTCCGCGGCAGTCACAC-)ENA TV HZAE—Ta &k, T
Xbal L L7~ pAdHM75-Xbal(FG)-L2 &5 A —va 352 ICEVTITARAIF
pAdHM75-RGD(FG)-L2 #7872, = b u—/L<7F FTh 5 FLAG ~*7F Fiz RGD
RFZF FERFRR, &RA YV X7 v AF F F Ad3SFLAG1
(5'-CTAGGGGCAGCGACTACAAGGACGATGATGACAAAGGCAGCC-3) & Ad35
FLAG-2 (5-CTAGGGCTGCCTTTGTCATCATCGTCCTTGTAGTCGCTGCCCC-3)%
NATYFEALA ¥ —2arLizdb D% pAdHM75-Xbal(FG)-L2 (2 A L .,
pAdHM75-FLAG(FG)-L2 #%&7- (Figure 12), £/, FF¥ WAL T7 = F—ERHAI &
v M&E& %, HI loop b L< X 1J loop iZARATF FEMBALIZARZ Z—TFTFAIF
b [FAERICER L7,
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—
Amp* Pmel Aflll

The fragments encoding the Ad35 fiber knob
FG loop (Ad35 genome 30974bp-31555bp)
HI loop (Ad35 genome 30974bp-31675bp)
1J loop (Ad35 genome 30974bp-31732bp)

— Xbal
me EcoRV
ori B
Ad5 genome 27331b
g P i Xbal/EcoRV
Ampr sri
PEco-ITR9 pAd35-Xbal Xbal
Aflll
Xbal/Pmel
Clal \ Ampy, Xbal
Clal The fragments encoding the Ad35 fiber knob
Pmel FG loop (Ad35 genome 31556bp-31798bp)
EcoRV Hiloop (Ad35 genome 31676bp-31798bp)
IJ loop (Ad35 genome 31733bp—31798bp)
Afilll/Clal Aflll/Clal clal
Ori Pmel
Swal
pEco-35Xbal
Pl-Scel Srfl Clal
Pacl I x Pacl
E

adenovirus genome

Xbal
Clal E1(-)(342-3523) E3(-)(27865-30995)
Ad35 shaft&k
3sishaftinob pAdHM41  29.8 kb Amp T
Srfl/Clal Srfl/Clal
Swal
I-Ceul| PI-Scel Xbal (FG, HI, or, IJ loop)

Ad5 genome

BGH

Ad35 fiber P(A)

E1(-) E3(-)
(342&223} (15133-&0513) coding region
G
Amp’
PAdHM75-Xbal(FG), -Xbal(HI), and -Xbal(lJ)

I-Ceul/Pl-Scel I-Ceul/Pl-Scel
p— RGD
P(A) RLuc promotor C D c R G D c F c
Xbal (FG, Hl, or, IJ loop) CTAGG TGT GAC TGC CGC GGAGAC TGTTTCTGCC
2 \/ @ C ACA CTG ACG GCG CCT CTG ACA AAG ACG GGATC
= E Binding with Bindincwibi
Ad5 genome Xbalsite Xbal sgite
E3() Ad35 fib
(3451}213) (281 33-&081 8  coding r:agei::n FLAG
i G SDYKDDDUDKGS
AmpF CT AGG GGC AGC GAC TAC AAG GAC GAT GAT GAC AAAGGCAGC C
pAdHM75-Xbal-L2 P CCCC TCGCTGATG TTC CTG CTACTA CTGTTT CCG TCGG GATC
Binding with Binding with
Xbal site Xbal site

Xbal
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cmv Ad35 fiber shaft & knob
P(A) RLuc promotor

N

Ad5 genome

RGD or FLAG (FG, HI, or, J loop)

E1(-) E3() Ad35 fiber
(342-3523) (28133-30818) coding region

Ad35 shaft

S
Amp’

pAdHM75-RGD,FLAG-L2 AdS5 tail

1. Pacl digestion
2. Transfection into 293 cells or Fiber-293 cells

AdF35 vectors containing foreign peptides
(AdHM75-RGD,FLAG-L2)

Figure. 12 Construction of vector plasmids and illustration of AdF35 vector. The
vector plasmids contain an E1/E3-deleted Ad genome, an gene encoding RGD peptide or
FLAG tag in the fiber knob region, and an I-Ceul/Swal/PI-Scel site in the El-deleted
region. The region encoding the fiber shaft and knob was substituted with that derived
from Ad35.

2 BFTICA RN T F FEBA TG AdF35 N7 ¥ —7F 2 I RO/ER

Ad35 7 7 A N\— ) THE D FG loop @ GIn243 & Thr244 O]l Csp45l %1 + %
HI loop @ Met280 & I1e281 DIz Xbal ¥ k%4 A L7 pAdHM75- Csp45l
(FG)-Xbal(HDZLLF D X 5 I/ER L7,

FTHOIC, pAdHMT75-Xbal(HID)-12 25 > 7 L— b, Ad35 7 7 A /3— )/ 7 Elk
D FG V—7%2RDTF 574 ~—%EHALTHEIE L7, FG Lv—7 (Ad35 7/ A,
30974-31555 bp) L. AdF35 primer, (5-CTTAAGTGTTTAACCCCACTAACAACC
ACAGGC-3) & FG loop-3R (5-GATATCTTCGAAGTTGAAGGGATAAGCTGTAGT
ACTTGG C-3)Z W CHEE L7z, 567z PCRITh 2224, T8 Pmel TRLE
L7z pcDNA3.1/Hyg(H) T A F—a$5Z 812Xk 77 X3 F pAd35FG-3 2%+
e

Wi, pAdHM75-Xbal(H)-L2 #F > 7 L — hZ FG /v—7 C Ktk £ T% PCR
IZk - THE L=, FG /L—7 (Ad35 # / A, 31556-31798 bp) iX. FG loop-4F
(5-TTCGAAACCACTACTAGGGATAGTGAAAACTACATTCATGG-3) & Ad35 shaft
2-R  (5-GTTTAAACATCGATTTAGTTGTCGTCTTCTGTAATGTAAGAAAAGAAAA
AGGGG-3)Z W THE L=, 5557 PCR Wih % 7® EcoRV TRHEL -
pcDNA3.1/HygH) & 7 A ¥ —2a 52 81KV 77 A3 N pAd35FG-4 =187, £
LT, o777 A3 F pAd35FG-4 % ZiZ4 Cspd5l/Pmel ¥ L TH7z DNA
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Wrh %, T Cspdbl/EcoRV L L7~ pAd35FG-3 £ T4 ¥ — a0 3hAZ LIk T
7 A X K pAd35FG-Csp45l =7z, WIZ, /b7 T 2 I N pAd35FG-Csp45l %
AfIIT/Clal 428 L 7= DNA W/ & pEco-ITR9 % AfIII/Clal #L¥E L7~ DNA Wi/ &2 Z A 47
—3ar3BhZLickY 77 X3 K pEco-35FG-Csp451 #87-, Ebiz, Bonr-7
7 A X K pEco-35FG-Csp451 % Clal/Srfl 4L L 7= DNA Wt/ & pAdHM41 % Clal/SrfI
LE LE DNA MM 274 F—va vt ly 75923 F
pAdHM75-Csp451(FG)-Xbal(HD) % {E&L L 7= (Figure 13),

I-Ceul Swal pl.scel Csp45l (FGloop) Xbal (HI loop)
B E
—I Ad5 genome G
E1(2 ES_S') Ad35 fiber
(342-3523) (28133-30818) coding region
f—
Amp’

pAdHM75-Csp45I(FG)-Xbal(HI)

Figure 13. Diagram of Ad vector plasmids.

The vector plasmids, pAdHM75-Csp45I1(FG)-Xbal(HI), contain an E1/E3-deleted Ad genome, an
Csp451 site in the FG loop and Xbal site in the HI loop of the fiber knob region, and an
I-Ceul/Swal/PI-Scel site in the E1-deleted region. The region encoding the fiber shaft and knob was
substituted with that derived from Ad35.

D%, KA Y 2 DNA TdH %5 RGD-Csp45l-1 (5-CGAGTGTGACTGC
CGCGGAGACTGTTTCTGCCT-3) & RGD-Csp45I-2 (5-CGAGGCAGAAACAGTC
TCCGCGGCAGTCACACT-3) A 7V XA ¥— a3 %, T Cspd5l LLE LT
pAdHM75-Csp45I(FG)-Xbal(HD) & 7 4 ¥ — 3 v $ 52L&V 7T A K
pAdHM75-RGD(FG)-XbalHD) %* % 7~ . & & h 7= 7 7 2 I F
pAdHM75-RGD(FG)-Xbal(HI) # I-Ceul/PI-Scel #L¥ L 7~ DNA Wif & pCMVLL %
I-Ceul/PI-Scel LFE L7- DNA Wi 22547 —Ya 322 LICEDTTIRIN
pAdHM75-RGD(FG)-Xbal(HD)-L2 %#fEf L7, £ L T, &4V = DNA TH 5
Ad35RGD-1 (5-CTAGGTGTGACTGCCGCGGAGACTGTTTCTGCC-3) & Ad35RGD
-2 (5-CTAGGGCAGAAACAGTCTCCGCGGCAGTCACAC-3) 2 /A 7 U XA E—
3 %, T Xbal 2L L 7= pAJHM75-RGD(FG)-Xbal(HD-L2 & T A 7 — 3 > 95
ZEIZE Y 7T XX N pAdHM75-2xRGD-L2 =457~
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DNAY—Z7 xR

#7% DNA 400 ng. 774 ~— 1.6 pmol, PreMix 1 pl, 5Xdilution buffer 1.5 pl
RERAL. BEAZMZT100l & L, ZOEKE 96°C1 5. 96°C10 5, 50°C5 B,
60°C2 43 % 25 cycle T PCR Kt %1To72, WiZ PCR EMIZ SAM solution 45 l,
BigDye X terminator solution 10 ul # /12T 30 AT v 7 X LTz, £ D 2000
rpm T 2 DREOHBEIR L EEEZ Y —7 =Y 7 r— ML, v—
7 =% — (ABI PRISM 3100 Genetic Analyzer; ABD) % FVTHEHT L 7=,

Ad X7 Z—DER

ERLL7=_ 2 —FF5 2 R, Ad 7/ LOFRBICERIRBALSFET 5 HIRESR
Pacl CHIMI 2 = LiIc LV FIRIC L, BF 4R Y <~—>D SuperFect (QIAGEN) %
AWThIVvRART7xo7vaviih, BNy r—vr7f#ReE LT,
pAdHM75-RGD(FG)-L2 . pAdHM75-RGD(HD-L2 . pAdHM75-2xRGD-L2 (T i
Fiber-293 #if2 % . pAdHM75-RGDUJ)-L2 121X 293 MifazERA L7z, N AT =7
varvg, K2EREEL, & AdXT ¥ —2HT,

Ad 7 F—ORERM L BRGE

BEEIZE U, 2B, AAF35-L2 AN/ I NSO EER L 4,

AL THN-T 7 A X—8E AdF35 X7 Z—D T 7 A /3N— ) THEEOT X/ BREC
%% Table 2 1Z7R L7z,
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Table 2 Ad vectors used in this study

Amino acid sequences of the loops

Ad vectors Insertion sites with foreign peptides
AdF35-L2 240 YPFNTTTRDSE 250
AdF35-RGD(FG)-L2 FG loop 240 YPFINSRCDCRGDCFCPRTTTRDSE 250
AdF35-FLAG(FG)-L2 FG loop 240 YPFNSRGSDYKDDDDKGSPRTTTRDSE 250
AdF35-L2 277 NSRMISSNVA 286
AdF35-RGD(HI)-L2 HI loop 277 NSRMSRCDCRGDCFCPRISSNVA 286
AdF35-FLAG(HI)-L2 HI loop 277 NSRMSRGSDYKDDDDKGSPRISSNVA 286
AdF35-L2 300 SPEISNIATLTTSP 312

AdF35-RGD(1J)-L2 1J loop 300 SPESRCDCRGDCFCPRSNIATLTTSP 312
AdF35-FLAG(1J)-L2 1J loop 300 SPEISRGSDYKDDDDKGSPRSNIATLTTSP 312

The numbers of amino acid are those of Ad35 fiber knob.

The inserted foreign peptides are underlined, and the crucial residues for binding to
CD46 in the fiber knob are boxed.

HELFH) (vector particles) # £ Z —DHIE
%_‘ﬁb:ﬁ Ef:o

Western blotting 12 & AWEE! Ad35 7 7 4 23— D =B REE DA

B FEHRE AdF35 X7 & —% 10° VP/cell C 293 MMIZ/EA &8, 24 BRI IZH %
B L. cell lysis buffer (20 mM HEPES (pH 7.5), 2 mM EGTA, 10% glycerol, 1%
Triton X-100, 5 mM DTT, 2 mM PMSPIZf#%#&. 15000 rpm T 15 fpiEO%, EiEEE
WU Tz, WREDZ 7' EIRE% BCA protein assay kit & W CHIE. sample
buffer LEM L. —ERHRBEEDOTD, KET 5 OB LTz CREMSRM), Fi-H
BN L MRS % 72, sample buffer (62 mM Tris (pH 6.8), 2% SDS, 10% glycerol,
0.001% bromphenol blue) & iEF1 L 96°C T 5 ML E ., KIH T T5HNHE L~ W
YINERE Ul (M), b TN E 5-20%T 7 VLT I R MIEML, 20 mA
T 60 HEERKE Lz, EKRIKENR DY L% PVDF ATV ACERE L, Boh
AT V% 5 R L7 Immunoblock R T 2 M =IRICCT v ¥ 7 Lz,
5% A% LI VIR T 5000 FIZAIR L7z 1 RHPUAE anti-Ad fiber tail monoclonal
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antibody (7 70 ) &M% 4 ET—HeA > F=2~— L7, £D%%, TBS-T buffer T 3
EIYEE U728, 5% A F L ILI7EIET 5000 fFR L7- 2 ik HRP-conjugated
anti-mouse IgG antibody Z/M%. =R T 1 KR & ¥ 72, TBS-T buffer T 3 [E¥E
¥% U721 . ECL Plus Western Blotting Detection Reagents TH i X #7217, LAS3000
T L7,

CD46 Bt &k UMM BT 5 BT REZDROKRE

ZHHAa%E 96 /XL — b (Corning)iZ 1X 104 cells/well THERE L., A, & Ad~7
% —% SK HEP-1 #Il2CiX 300 VP/cell, ZDHDOHAE TiX 3000 VP/cell DFMAFTT
37°C. 1.5 BFEIEFH &d7z, 48 FEIEERH%. V7 = 7 —EEH%L luciferase assay
system (v P— LT2.0, BEAVRDEAV, v VFITXATL— Y —F—
(ALVO. Perkinn Elmer) CH[E L7,

RGD X7 F FEET IR 2 BETRRADEOBRET

SF295. B16. 33 LU NIH3T3 iz 1X 104 cells/well T 96 ;X7 L— MIEEREL .
FHIZ 200 pg/ml IZFAFL L 72 RGD _7F FH LIE RGE X7 F RE T2 2
2o 37°C. 10504 ¥ 2— Mk, FFEHZE AdF35 <7 ¥ —% 300 VP/cell THIML
37°C. 0.5 BEE/ER S ¥7=, £Dt%., FEEEHMIcERE 37CT 48 R L, L7
= 7 —BiEHERIE LT,

P CD46 HilhBEE TIZ BT 2B FREDRORE

SK-HEP1 #fifa% 1X104cells/well T 96 /X7 L— MIEEFE L, B HIZ 0.5 pg/ml 1258
#11 7~ anti-human CD46 Hifk M177 % L k< U R IgGlxEx B Leis A M2 72, 4 °C.
1 BRI A % 2 — M, SEWE AdF35 X7 ¥ —% 300 VP/cell THRML 4C. 1.5
BRI S8 7o, Z0%, MIZTEE L, Flsrc Bk 37C T 48 FefdlE& L, /v
V7 =7 —EEEEAE LT,

2 BATNZ RGD _R7F FEBA LEKE 7 7 A N—D =B ORER

KRS AAF35 X7 #— (2.9X10°9VP) % | = EAF R DO -0, B L7z sample
buffer LIEFIL. Kk ET5SREB LY 70 GREMSEM) &, 96°CT 5 4 MEVLE
%, KETTEHRE L=V TN EEEHE TN ENAE L,
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Z0ORKIT, LR L FRROFETHRE L,

2 BPTIC RGD X7 F FEH#EA Lz AdF35 X7 ¥ —DBIEFFB SO
ERRDOITFHERICEET T,

2 fHFTIZ RGD 7S FE&HA L7z AdF35 X7 Z —DOHIfg~DOHE AR

Rk E 12 X7 L — b (Nunc)lZ 1X 105 cells/well THEREL, BH, & Ad X7 ¥ —
% 3000 VP/cell DZMT T 4°C, 1.5 FR/EH S ¥ 7z, €%, PBS T3 E¥EHE L. M
MERBII Lz, BN LMD 5, DNeasy Blood & Tissue Kits (QIAGEN,
Duesseldorf, Germany)% Fi\ C, £DNA #[EIN L7-, ZD%iL, F—ELFEDOF
ETADT /) sav—HEHE L,

S Et AT 4
ERERIIEIMEs.d. & LTERLEZ, FEEREIX. Student’s t-test & HV 7=,
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ARNTF FEIFATRR T 7 A N —EHHA Ad (AdF35) N7 ¥ —DIER
EFHOIC, CD46 L ORAICEERFRTHS 35 B Ad 77 13—/ 7D FG,
HI. % U< iXIJloop iZ Xba I %A F&HEATH I & T, ffHR in vitroligation?3 50, 51
W2 XY RTF FESIETRATRE2 R & — 7 T A FEEE LT, BAFBIZIE FG loop
@ Gln243 & Thr244 OfE. HI loop ® Met280 & I1e281 DfE, IJ loop @ Glu302 &
Ser303 OFEC Xbal ¥ M&FEA L, &iE. FG, HI, 1J loop i CD46 & D&
(B E L 5253 412 FG loop @ Phe242. HI loop @ Arg279. Ser282. IJ loop @ Glu302
PREGICEERT I JBE LTHREINLZZ L0552, ZOWALITHRATSF FEFHA
THZLIZLY CD46 ~DFEBREHEETE D LEZ T AT F—TTAI FEHAVT,
AR TF R LTow A T 7V NCEHFAMEEET S Arg-Gly-Asn RGD)X7"F %

A L7 AdF35 X7 X —%{E L7z (Figure 12),

Western blotting IZ & % RGD ~X7F FiA Ad35 7 7 A »N—0 = BT ERRE D FFAffi

Wiz, WERTFF RE 3BT 7 A=) TIZHALTYH, HAERT 74— L AR
W EBRETERTFTREN Y 9 2 RaTd 5 72, Western blotting #1772, 358 Ad 7 7
ANR—D=ZBEFERITE b CD46 L DFBEAICEETH D T BB TW\ 5 5254, JEIR
FEETIZBNT, ®TCDT 7 A X—%E AdF35 <7 ¥ —T, 77 A N —ZEKIZH
W4 % 110 kDa fHEDMBIZ Y R S (Figure 14), 2B, BRLEETIC
BOWTIE, 7 7 A N—HERICEYT MBI PR s & &b, SR~
F REFEA LB T 7 A =%, 96RO AdF35 X7 ¥ — LB LT, 37 FEDR
VIBIZ Y RSB &N, U EDRRIY, 77 A48~/ TEFICRGD b LI
FLAG _R7F RFEFBALTH BERT 7 A N— L ERRICZERERT D Z LR S
N7z, £72RGD X7F K (18 73 VB, FLAG X7 F F (16 7 /8) »BThth
BARAD 7 7 A=) TIZHASH TS Z PRI,
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Trimer
(110kDa)

Monomer
(38kDa)

Figure 14. Trimerization of mutant Ad35 fibers containing foreign peptides in the knob by Western
blotting analysis.

Lysates of 293 cells transduced with the modified AdF35 vectors at 10° VP/cell were prepared 24 h
post-transfection, and analyzed by SDS-PAGE. To analyze trimerization of the modified fibers, 25 pg
of the lysates was loaded onto each gel lane with or without prior denaturation by boiling. Then, the
proteins were electro-transferred onto a PVDF membrane. A Western blot assay was carried out by
using an ECL plus detection kit and 4D2 anti-Ad fiber tail monoclonal antibody (dilution 1:5000) as a
primary antibody.

NRRTF KEFA LTz AdF35 X7 ¥ —D In vitro Bis T RHEROBE

Wiz, 358 Ad 7 7 A /N\— ) THEERIZ RGD X7’F FEFA L= Z & T, CD46 &tk
MR B IR LS BEFEAFRENE 2 DRFT 2720, afs BLOaps A1 77V
v EEFEBLT 5 SF295 B L UYNIH3T3 ffgic b o~ ¥ —%/EF S #7-, FLAG X
7F Riday bo—nA_X7FF e LTHW:Z, D8R, AdF35-RGD(FG)-L2 Di&Efs+
BAHRIINERA AJF35 X7 ¥ — L B LT, SF295 MfE T 6 f%. NIH3T3 ffE T 15
% EH LU7=, £7- AdF35-RGD(HI)-L2 /% SF295 #fif@ T 8 f. NIH3T3 HifE T 30 fEm\ &
GFREBMNEEZR L (Figure 15), 7. B16 ffEizi TH AdF35-RGD(FG)-L2 &
AdF35-RGD(HI)-L2 | AdF35-L2 & B L CEWEBE FRELE %2/~ L 7= (data not
shown), 723, IJ loop IZAMRATF FEFA LTz AdF35 X7 Z—(, W LoMARIZ
BWTHERTFRANED LR BRBO N2 o7, £72, AdF35-FLAG(HI)-L2 (39
NOMIZ TS AJF35 X7 Z— LB L CEFREN LF Lz, LEROERLY | FG
% L<IZ HI loop IZ RGD X7 F FEFHATLHZ LICK W EBEFRADELM ELZZ
& B IRIZ AdF35-RGD(FG)-L2 & AdF35-RGD(HI)-L2 73 RGD X7 F NEIFERIIZ CD46
SHEMRICERFEATLINE ) RETT 5272®, 8K RGD X7 F FEHWHEE
B2 %17 > 7= (Figure 16), CD46 F&MEMMMIZRT L, B RGD X7 F FHEE FIZB T
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AdF35-RGD(FG)-L2 & L < iX AdF35-RGD(HD)-L2 #{Ef &7z & Z A, SF295 #Hifa.

NIH3T3 HIRAWFHIZBWOTH, RGD 7 F RIEFEE TIZBWT 28% L EDBEFHEL
MEODERTARD SN, F72. SF295 MR TIEHapS A>T 7V VHFHETSH
AdF35-RGD(FG)-L2 & AdF35-RGD(HI)-L2 DBEETFHRIEDIENARICHE N7 (data

not shown),
(a) SF295 (b)NIH3T3
1601 ~ 500

60

N
(=]

20

Luciferase production (pg / 104 cells)
[o:]
(=}
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’ I
o O
NN
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Figure 15. Transduction efficiencies of fiber-mutant AdF35 vectors in CD46-negative cells.
SF295 (a) and NIH3T3 (b) cells were seeded at 1x10* cells/well onto a 96-well plate. On the
following day, the cells were transduced with AdF35 vectors at 3000 VP/cell for 1.5 h. After a
48 h incubation, luciferase production in the cells was determined using a luciferase assay
system. The data are expressed as the means = s.d. (n=4).
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Figure 16. Transduction efficiencies of fiber-mutant AdF35 vectors in the presence
of RGD peptide.

SF295 (a) and NIH3TS3 (b) cells were preincubated with medium containing an RGD
peptide (GRGDSP) or control RGE peptide (GRGESP) at a concentration of 200 pg/ml
at 37°C for 10 min. AdF35-L2, AdF35-RGD(FG)-L2, or AdF35-RGD(HI)-L2 were
then added to the medium, and the cells were incubated for 0.5 h. Luciferase
production in the cells was measured 48 h after transduction. The data are expressed
as the means * s.d. (n=4; *P < 0.05).

D Enn FGloop b L < i% HI loop (2 RGD ~7F R&#EA L7~ AdF35 X7 & —
X RGD ~TF Nlow A 77V OMEERICEY 3 L < CD46 eI E s
FEATDZENRENT, RIT, ARRTFREBATEIZETISEAD 77 A
— /7 D CD46 ~DFEAMENBTA LTV B0 E 5 0 RETT 5729, CD46 Bt <
% SK HEP-1 g & U LN444 MR AR 7 ¥ —E2Ef & ¥ 7= (Figure 17), 728,

SKHEP-1#ifg3 L O'LN444 #ifgiZ & 12 CD46 LaPpb A T 7 U VA EmBEEHL T
% (data not shown), ZDHEE., SK HEP-1 #ifa3 X O LN444 #ifa ¢t 6% o
AdF35 X7 4 — LB LT, &TDT7 7 A N—%E AdF35 X7 ¥ —TE DOBETHE
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MEREZWRD Lz, 25T, HI loop IZ_XTF REFBALERIZ—ThHD
AdF35-RGD(HD-L2 & AdF35-FLAGHI)-L2, IJ loop iZ RGD ~X7*F R&FHA L7~
7 2 —T¥H 5 AdF35-RGD(J)-L2 Tix, SK-HEP1 #7451 LAT. LN444 #ijd
T340 1 UTIKBGRTFRERDENED Liz, €oT, ARXTF FE A3 774
R— ) 7D CD46 FEATEIRICEA L7z Z & ¢, CD46 ~DFEEHENBA L7z b D &R
ENTz. L L5, CD46 BBHEMAgics i 5 7 7 A N —kZ AdF35 X7 Z—id,

BOARRS bBETFRAEZRLIEZEND, 77 A /83— TEBICARTF R AL T
¥ CD46 ~DRESMERE -S> TV D RN H 5, € Z THRRTF FEFBA LT 74
R—ZE AdF35 X7 #—73 CD46 ~DFEEREERIF L TV 20 E 5 P EFEMICRETY

(a) SK HEP-1 (b) LN444
450 12¢ .

400

-
(=]

350
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Figure 17. Transduction efficiencies of fiber-mutant AdF35 vectors in CD46-positive cells.

SK HEP-1 (a) and LN444 (b) cells were seeded at 1x10* cells/well onto a 96-well plate. SK
HEP-1 (300 VP/cell) and LN444 (3000 VP/cell) cells were transduced with the AdF35 vectors
for 1.5 h. After a 48 h incubation, luciferase production in the cells was determined using a
luciferase assay system. The data are expressed as the means * s.d. (n=4; *P < 0.05 vs.
AdF35-L2).
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57z, fit CD46 Hifks M1771) % RV =P EERETT o7 (Figure 18), M177 Xkt
CD46 ® Short consensus repeat (SCR)2 iZ#E& L. Ad35 7 7 4 X— & CD46 & DfE
BEEEFTDZERRESIN TS %556, ZOFER, EKH AdF35 <7 ¥ —% CD46
WA LBETFEAT SO, MI77 XD Z0BETFHEBEDBIIREEESNT,
X bz, AAF35-FLAG(FG)-L2 & AdF35-FLAG(J)-L2 OB FRILERYE M177 I
IVEBICRESN, ZhiCLY . CD46 ~DFEAHIZ FG loop b L < i% 1J loop I
FLAG X7 F REHATDHZ LICL VB Lizb 0D, KR AL REL WS Z
LWTRREINTZ, —H T, AdF35-RGD(FG)-1.2 TIiX M177 IZ X 2 BB FRE%)
FORTRRD N2 -T2 &b, AdF35-RGD(FG)-L2 i3Iz 7 7 A N— /) T
BALEZRGDRTF Kol VT 7Y VOMEERAZN L TEBFEALTWVE LD
EEz2zoNh, ¥, HL loop R T7F FREZHEALERIZZ—Th 5
AdF35-RGD(HI)-L2 & AdF35-FLAGHD-L2 ix M177 (i & ¥ B FREANEES N,
PoleZ Lnh, Hlloop iC7F REFAT S Z & T CD46 ~DFEABIZIEERIZTH
KL, CD46 FHEKREFEHLBRBEEN L CEBETFEATILHERSNE, B,
AdF35-RGD(J)-L2 12 L A EEFRERDL M177T IZLBEEZ T Rdo7-2, Zhi
AdF35-RGD(J)-L2 DEEFRENE LBV =D THDEEE X OB, UL EORERD
5. FG loop H L < i% HI loop iZ RGD X7FF K& AT S Z & TRGD <7 F FkfE
BB TFEATRETH Y | £1Z Hl loop 12 RGD X7F FEEA L7-5412i. CD46
HEFFHIHD RGD X7 F FMRFHICEEB T EATRTH D Z EBHLNE o T,
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120 *
Bl control IgG
100 Anti-CD46 antibody (M177)

Luciferase production (pg / 104 cells)

Figure 18. Transduction efficiencies of fiber-mutant AdF35 vectors in the presence of anti-human
CD46 antibody M177.

SK HEP-1 cells were pre-incubated with medium containing anti-human CD46 antibody M177 or
control mouse IgGlk at a concentration of 0.5 pg/ml at 4°C for 1 h. The cells were then
transduced with the AdF35 vectors at 300 VP/cell for 1.5 h at 4°C, after which the cells were
washed and incubated at 37°C. Luciferase production in the cells was measured 48 h after
transduction. The data are expressed as the means % s.d. (n=4; * P < 0.05).

2 fBPNC RGD X7 F F&EBA LTz AdF35 X7 X —DEM L 7 7 4 N— =B &R
D

KT, BERBZEEFREADROM EEZ B LT, SRATF FRARMLE LTEL T
WA Z EREBNE o7 FG loop 3 X O HI loop BiFIZ RGD RX7’F FEFHA LT
AdF35 _7 Z— %R L7~ (AdF35-2xRGD-L2), &= LT, 2 &FNC RGD <75 &
FALIWER T 7 4 X—b ZEAFEREEZ R L TWD 5 E 9 5% Western blotting
WXV RRELE Figure 19), 95 L7z 2 A, ZEAERICHYETAMEBIZ NNV FHBE
ENzehnb, 220 RGD RTF REBALLKER T 7 A N—bBAERT 7 4
— LRI B AR T AL N oTe, Fie, BEFRICHYTIMAED
N RiE, 29ORGD RIF FEHBALEILICEY, BAayFEAAICY 7 FLEEZ S

44



MH, ARRTF ERFEAINTND Z LRI,

Trimer
(110kDa)

Monomer

(38kDa) Figure 19. Trimerization of mutant Ad35

fibers containing foreign peptides in the
knob by Western blotting analysis.

The modified AdF35 vectors at 2.9x10° VP
were loaded onto each gel lane with or
without prior denaturation by boiling.
Then, the proteins were electro-transferred
onto a PVDF membrane. A Western blot
assay was carried out by using an ECL plus
detection kit and 4D2 anti-Ad fiber tail
monoclonal antibody as a primary antibody.

2 PN RGD X7 F F&#EA Lz AdF35 X7 ¥ —DBIEFREHROBET

Wiz, CD46 FEtEMARIZ 2 2D RGD X7F F&# ALK AdF35 R & —
(AdF35-2xRGD-L2) #{EAX®7=& 2 A, AdF35 X7 ¥ — L i L C NIH3T3 il
TIX 75 f% (Figure 20A), SF295 #fE Tl 12 1% (Figure 20B) DB FEIRHERD k
AREOLNTZ, £, WTFRYE 1 2O RGD RFF FEBALERZ Z—LHE LT
b 3 fFLU LICE I FRBENFEN EH L1z, 7238, NIH3T3 #ifalZ\\ CTiX RGD ~<7°F
K% HIloop ([ZfEA L7258 Ad X7 4% —23.51 L ) {, BB FRBEDEREZ R LT-(data
not shown), 7, NIH3T3 i3 L O SF295 fifzlZ451F 5 AdF35-2xRGD-L2 D& s+
HEZNHRIT, AL RGD X7 F REEHFICHEMT I L T HEITET L, /- T,
AdF35-2xRGD-L2 13 RGD ~7F NMEFA)IZ, 213 K< CD46 et BB HEA
T 5 Z e RENT (Figure 21), &IZ, CD46 BHE#MIE TH 5 SK HEP-1 ffEIZ 2
DD RGD XFF FEfEA LT AdF35 X7 X — % ERl S ®¥= & 2 A, 76K D AdF35 X
72— L CTHEICBETREDENELD Lz (Figure 200), Z#ix. FG loop
& HI loop (& RGD XF7F REHALIEZIETT 7 A4 3~ ) TOMNBEENEL L.,
CD46 L DFEAHWREO LI LItk a2 b0 L#HRENT-, &BHIT, 250 RGD <7
F REFHA LK AAF35 X7 Z—Tik, 1250 RGD _X7F FEFALLE~RZ Z—L b,
B9 5L 2 EOBGFRADED LASRO LN, Tk, SK HEP-1 #ifgiZoy
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integrin #EFEH L TW572H, RGD X7'F F% 2 DA L7 Z & Tav integrin K17
R EETEANMEES N b LTRSS, & HIZ, AdF35-2xRGD-L2 %% CD46

(A) NIH3T3 (B) SF295
400 w1407

350 B 120 s

300 100 }
250
80
200
60
150

100} 40

50 20t

Luciferase production (pg / 104 cells)
Luciferase production (pg / 104 cell

Figure 20. Transduction efficiency of the
fiber-mutant AdF35 vectors in
CD46-negative and -positive  cells.
NIH3T3 (A), SF295 (B), and SK HEP-1
(C) cells were transduced with AdF35
vectors at 300 VP/cell (SK HEP-1 cells) or
3000 VP/cell (NIH3T3 and SF295 cells)
for 1.5 h. After 48-h incubation,
luciferase production was determined
using a luciferase assay system. The data
are expressed as the means =+ s.d. (n=4; *P
< 0.05 vs. AdF35-L2).

Luciferase production (pg / 104 cells)
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Figure 21. Transduction efficiency of fiber-mutant AdF35 vectors in the presence of RGD
peptide. NIH3T3 (A) and SF295 (B) cells were preincubated with medium containing an RGD
peptide or control RGE peptide at a concentration of 200 pg/ml at 37 °C for 10 min. The cells
were then incubated with AdF35 vectors for 0.5 h. Luciferase production was measured 48 h
after transduction. The data are expressed as the means =+ s.d. (n=4; *P < 0.05).

~DOFREERERFEL TOE0E S DR FEMICHRTTT 5729, H1 CD46 Hilk M177)% H
W BBEEBR 1T o 7= (Figure 22), = DO#ER, AdF35-2xRGD-L2 Tik, M177i2 kL 5
BRBETREDROVETERD N o722 025, FGloop & Hlloop @ 2
FHZ RGD X7 F REFHATH Z & T CD46 ~DiEAMIETRZEITHE L., CD46 FEfk
FHIRRBEEZN U CEETEAT S LRI, S 512, RGD %% 2 EETICEA
LizZ & T, MIRREICERT 2a0 A VT 7V v EHEERT D Ad B FEDNE 2 125>
ES D EETT 57, CD46 R OMBEREICHEEST 2 Ad hirdkE. Ad 7/ A
2 v —#% Tagman PCRIEIC X VEIET A & TEMAI L7z, FDOFE. CD46 [l
faTdH 5 NIH3T3 fifd, B16 M3z 4CHRMHT (=2 R¥A b= X EHE) CHEK
B Ad XN EF—FEASE, MBEREICHFETS Ad RFEEZHIETE &,
AdF35-RGD(FG)-L2 <%° AdF35-RGD(HI)-L2 & t#: LT, AdF35-2xRGD-L2 3% & &
WHilaRERE S 'L~ Lz (Figure 23), 77205, 2 20 RGD X7F REHALL
LT, SHIEBTRADNREIENT AdF35 X7 ¥ — 5Bl 2 Z LI LT,
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SK HEP-1

Luciferase production (pg / 104 cells)

Figure 22. Transduction -efficiency of

fiber-mutant AdF35 vectors in the presence

of an anti-human CD46 antibody. SK
[l Control 19G HEP-1 cells were pre-incubated with
Anti-CD46 antibody (M177) medium containing anti-human CD46
antibody M177 or control mouse IgGlk at
a concentration of 0.5 pg/ml concentrations
at 4°C for 1 h. The cells were then
transduced with the AdF35 vectors at 300
VP/cell for 1.5 h at 4°C, after which the
cells were washed and incubated at 37°C.
Luciferase production in the cells was
measured 48 h after transduction as
N described above. The data are expressed as
the means + s.d. (n=4; *P < 0.05).
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Figure 23. Real-time PCR analysis for cellular binding of the AdF35 vectors. NIH3T3 (A) and
B16 (B) cells were incubated with the unmodified and modified AdF35 vectors for 1.5 h by 3000
VP/cell at 4 °C. The vector genome copy numbers were determined by real-time PCR, and were
normalized by the copy number of unmodified AdF35 vectors. The data are expressed as the
means + s.d. (n=4).
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ARETIXAIF3S N7 Z—BRER{Z TNBE—F 4 7 Ad 7 X —FRDI- DD
FERAR7 Z— LTOMEEZRSTEEE | LERBBRICEGTEALTCLEI> 2 WVHX
RERRT D, AdF35 R7 X —D®RREEITo7z, T7bb, 77 A3~ THEE
D CD46 & DFEEEMLIINRATF FEfHAT D Z & T, CD46 ~DFEEHEE RS H
D& & BITISRARTTF FMKFHIC B FEATREZ AdF35 <7 ¥ — DR AR T,
ZDOFER. 77 A 73— THEED FGloop & L < X HI loop {Z RGD _X7"F F&#E AT
% Z & TRGD ~7F MEKEFWICERETFEAT S Z L BAEE7 AAF35 X7 ¥ — D%
WZEE) U7z, %712 HI loop 12 RGD _7°F REFA LA, CD46 IKFAIR &R
FHEANIERLTHWBZEBALNE oz, ARRTF FREAEA L LT HI loop 73
RHENTWAEHE LTI, O THL N E /o7 CD46 & Hlloop DA 4HE
RIZEDbDEEZHNS, HI loop & CD46 & OFEAITIL Arg279 & Ser282 M5 %
HET, ZThoo7 I B CD46 @ SCR1 D Glu63 7= Thy28 & FIFiLks
G DT ERRE SN 8, F72 Gustafsson 5% Ad11 @ HI loop @ Arg279 % Gln
BT D & CD46 ~DIEAHEBHER LIz EH|EL TWABZ & 57, Hlloop D7 I /B
BFIE BRAICET 2 AdICBWT ALK RTFEIN TS 82 L 2EET 5 &, Hlloop i
BT IN—TFBIETH 35 AT 7 A/~ T D CD46 L DFERITHELEELTE
D, Z7A°—) TORBMINTEHL TWE LD EEZINS, f£->T, 35 & Ad
T 7 AN ) THEBORTF REREALE LTl Hl loop BARETH S & B, —
77C. I loop IZARARTF FEFA LTz AdF35 X7 Z — i3\ b FREDERD
EHADBPED OGN 0T, ZhUE, TER 1B T ) U4 VR LB LT 358 Ad 7
7 A 23— THEED 1J loop 23, t + CD46 @ short consensus repeat (SCR) 2 7> 6B
MTIRY 52585960 1J loop A SN2 RGD X7 F Rdlow A T 7V o Ll TX
BBl TRRVNEEZ LN,

%72, HI loop & FLAG X7 F&#A L7z AdF35-FLAGHD-L2 i3V hoiifa
TH AAF35 N7 Z— L e LU CEIEFREN LF Lz, 28 FLAG X7 K% HI loop
AT 2 Z LIV BEFRADEN LR L0, ZORRICHOWTEMITIREAT
DD, ABEWMT I VBIELELEEND FLAG X7F FE2HALEZI LT, 774N
—/ TREOEMBEN L, BIOZEEIIES L-TRERS 5,

REFFECTIERL L 7= FG loop & L< i HI loop {2 RGD _7F F&#EA L7 AdF35 X
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7 #—i%. CD46 Bt - [tz 59, RGD X7 F FMEFHICELEFEATRETH
SN, BARBOFOEBLEFEEDRIZIRGD X7F FEHFALL 7 7 A X—HE 5
Bl Ad Ry Z—LHE L TERWSDTH -7 (data not shown), ©Z T, ERIER
FRBEEO FH P EE LT, FG loop & HI loop D HIZ RGD X7F NE#EA LT
AdF35 X7 Z— %% LT, ThE TOHE T, FG loop & HI loop IXZERIBNTITY ML
BIGEETAZERBALMNTENTVAS Z LB 5260 ffjL—FIZfA L7 RGD <7
FRHFEL WD EEZOND, TRETOHRERT, RGD OHERKIL, HEALY
bow A T 7Y ~OBEFMENRE L . RGD X7 F FRILOZERRAERFE bay 1
FUY) L OBEMMICEETH DL ZERREIN TS 6168, fE> T, ABFFITEBNT
% 2 2D loop KA ST RGD _FF RBEHETHIET, v A VT 7Y & DB
FoteA T L L., fRE LT AAF35-2xRGD-L2 OB R FRBASENRES EF LI L
DR I T,

Fl AR Z—Z RS QREONRNRTF REFBATHZ L LWL 4 —T
Hb, TNETIZ, 2BEOX—FT 4 I TE Al 77 ANRN—ITHALIZREL L
Tix. Myhre 523, 5 % Ad ®7 7 A /"—/ 7HEED HI loop & HER2 IZfEET 5
affibody & Taq RV 2T —BIZHEET 5 affibody O 2 BEEZEA LIRSS 64, =
® Ad <7 #—iX. HER2 %B#fa, Taq RV X 7 —¥RIMBOME ST L < Bz
FHEATETHD I LBRHFE SN, £, BRxOFRETIX. BEIT/NMNRO, 58
Ad Y Z—DT 7 A _— ) THEHO HI v —71Z RGD _7F REFEA L, C RIREEK
KT RTIF FEBALE T 7 AN—BRESRAA R ¥ —%FR LT85, K7 F—
i, HIAV—7IZD&H RGD _7F FEFBA LKL 58 Ad X7 #—LH# LT, CAR &
PEIRIZ SR L TR L S BETEAFTIETH D Z L 2HWE Lz, T HITEMEICE
THLHEATX5EEZ2 0N, FGloop & Hlloop DZENFIUCERBZ—TT 4 T 57
FEBAT S Z & T, LV EBREHOBNICHMICEG FEATRER ¥ —BRRICD
BRBRBHEEBEZDND,

S8, BEOE—5T 47 Ad X7 X —BRIZHIT T, B THERLISSR~TT

R & 3E AT R AdF35 X7 ¥ — 3B THETH D L HifF S o5, BT~ &ME
AbBEINTWS, £, ABFFE CIER L7ER AJF35 N7 & —i3Z D BERELTH
57 Ad SR TH B0, ERICERE LHETE. §i 5 8 Ad TRHLEIC X > TRE
ILENRTULE S, ZHEBET 57201213, PEG i FO{LFEMHNBNE L 25, FlZIX.

#—= TR Lz PEG-FX 2R L, #5 8 Ad JUFIC L 2BMEERET 5 Z L 057
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MTHDHEEZOND %36, —FT, £TOHNERLY 7 EN Ad35 B TH D Ad35
Ry FZ =116 LB IN TV D, Ad35 7 X —iX, RADOMFEFRAFENMEL, HL5 8
Ad R D b EHET D Z LR TE B 6669, KBFFRIZL Y, Ad35 7 7 A /\— ) TZ
NN TFF FEBATEDZENRENTI LI Ad3s R F—IZhERTE5LEE
2B, DR AR ZF—DRRIZOBRBDH EEZODNS,
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=% Monobody %/ 7 VA7 7 A N"—C REGEIRICHE R LTz
FRT7T ) OANARY X —DRFZ

AIETRLIZED

7%, IER

IZ. RGD X7 F FEfHALK
A T 7Y ERE LTS METHILIT, A
TH RGD ~7F FKFHY

AdRZ Z—ix, #—F v FThD
ZRREFB L T ARWFIIC B W

RIS Bl FEAFRETH D, LNLAERL, av A VT
R HIEIA S BE L TWAH D 8, H

AR AR G AR L2 0D A e vl

Belp A —FT 47 Ad X7 Z—OBRRICHIT T, LY EMNBEBRERN2Y—TT 4

YT FE AdRT Z—

WCIRRSEDIMNERDH D, £ TAETIE, S OITHBRRRME

DEVHTH Ad~7 Z—ORFEEZ B L, Blaf LFNLFEZ AV T, BT

(L Zgt 7))

TRk F % Ad N7 —
A Ad X7 Z —OBRAFEIZ T T

IR % Z LRl BT,
. ERRREOSWIEROTUAZ Ad ¥ v

7Y FRECRTT 5 L EBHETHD EEALND, L LA b, ks 7 &

RKEWZDBEGEF THEANC Ad X7 X — IR THOIIRETH D, ZD7H, HEH
SFED/NES, HiROBES LR DD —AREPUE (scFv) & Ad X7 ¥ —|T#RTR
TAHRDDREINTEZ 1072, L LARRD, scFv 28R Lz Ad X7 ¥ —DORRZEIIX
FEAEHEIN TR, ZHUE, AdKFITETSRHE T THAENTER IS
m, S FHTIRLT 4

Ni&EE Z T 5 scFv X :uf'r:agrr‘n f?g:oonfection Miacified arino gclts

] ) (type Ill domains 7-10) o

ELR PEEAT 4 U - :

SNP, BRI scFy B CR& - 0

A Ad KL+ S e “P Monobody

Fn3-*Fn3—*Fn3-""Fn3 10kDa
Wb ThH D .6, Z e
m 3]

ICEBESFHFETTHLEE

7% hyperstable scFv & Ad Figure 24. Schematic illustration of a monobody. A monobody is
Ny B — A LT scFv based on the structure of human fibronectin on its tenth extracellular

FRAD N 2 —ERLE
&, LiEL,

hyperstable scFv % Huf5
T Aoz
DNA mutagenesis & 7 7

. random

type III domain. This domain has a structure similar to antibody
variable domains, with seven beta sheets forming a barrel and three
exposed loops on each side corresponding to the three
complementarity determining regions. Monobody with specificity
for different proteins can be tailored by modifying the BC, DE, and
FG loops.

— VT A AT VA BERBA DRI GHER A ) = T
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WBMEL I, BRETDEZ I BIZRFERMICKE AT 5 hyperstable scFv & E#L
THOIIEFICHETH S Z EBREFHINTND 780, ZZ THRIFETIX, HTFHRI A
VT 4 NREE B RWHUERES T Th 5 Monobody 2F|IHT 252 & & LT,

Monobody &, B F 747 X5 Type3 D 10 FH D2 =y NEEAREHK LT
HIESFACFEREOSFTH D (Figure 24) 818, Z0k N7 47 a7 F D 10 EH
D=y ME, FiERO VH FAA VEHEFILPEBEEZFLTRBY, 2=y FOE@EIC
ZHLTW5 BC,DE, FG v —7D7 I VBEFIZERIEH T & T, FEDHFITH
LCHAET AL IRFFEIN T3 8184 Monobody 1. 73 FENH 10kDa &/h&E W2
LB GFRICVANVT 4 FEREASTELRE T THIBNTHORETHD I & h
58l BT LI A EEHICRATIOCELEZEEZAELTWD L EZONS,
2 THx X, BETILHEHIC Monobody % Ad ¥ ¥ 7' FEEIZIRT LI thZES Ad
Ry Z—ffllg 5L E L,

[ B4 K UV5EE]

A

EGFR-Fc, VEGFR2-Fc ¥ X 5 # /37 & | anti-human VEGFR2 antibody /X R&D
Systems £ ¥ [ anti-human EGFR antibody & Calbiochem & ¥ | Purified Mouse IgG1,
k Isotype Control % BD Pharmingen & ¥ . R-Phiycoerythrin (PE)-conjugated goat
anti-mouse IgG i BD Biosciences £ ¥, M13K07 helper phage {3 Invitrogen X ¥ |
anti-M13 antibody iZ Amersham-Pharmacia Biotech X ¥ , anti-human EGFR siRNA
anti-GFP si RNA X Gene Design £ ¥ . TMB XV A F U ¥ —EEERIZT I 54 T A
Z7EV AL TVL—=MITTAFT =LY, TNENBA L, EOMORIEIIE—F
BX OB _EDOERMPHIE L,

N

Plasmid
pcDNA3.1-Zeo ()i Invitrogen & ¥, pUC57-VEGFR2-monobody % GenScript &
DEEA LT,

RAE
MDA-MB-231 #if&@ (a human breast carcinoma cell line). A431 #f4 (a human
epithelial carcinoma cell line)!X DMEM (10% FCS. HiA£#E. L-glutamine §4)%
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FAvNT. NIH-3T3 (a mouse embryo fibroblast), human VEGFR2 % {8 & HIZFEL 3
% NIH-3T3 #ifg Tob %5 KDR-3T3 #ifg (LK - AL XV H5)%13 10% FCS
474 MEM % T, K562 #fa (a human erythromyeloblastoid leukemia cell line)
X RPMI11640 % i\ T, CHO (a Chinese hamster ovary cell line), human EGFR %
TEFEICRE T 5 CHO Ml T 5 CHO-EGFR i 10% FCS &F MEM-a & f\
T, 37C. fAMEKE. 5% CO: HFET THE L, 2B, AR TERLL
FCS 139 XT 56°C. 30 5y BDOIEBYLAIE 24T - 7 BICHER Lz, ZoOMoMAIT, 5
—ERBIOE _EICHELL,

RyF—ayRAbF7 b

T ) TVRT AN ETEAIRI X —TTAI FEUTOL I ITERLT,
T4 77—V 7407V F B REFE2EHERL L T, T4fibfor primer
(5-CACGGCATGCTTGCGCTCAAAATGGGCAACGGCCTCTCTCTGGACGAGGCC
GGCAACCTTACCTCACAGAACGTTTATAGTCG-3") & T4-fib-rev primer (5'-ATCGA
TGGATCCTGCTGGTGATAAAAAGGTAGAAAGGAATACCCATTCGCC-3) % VT,
776bp DT T A (T4 77—V %/ A, 685bp-1461bp) ¥R LT-, Bohiz
PCR 7 i % 7 Pmel T L7~ pcDNA3.1/Zeo (D& T A F—aTh5Z8I2LD,
77 A3 F pcDNA-fib #%72, £ LT, &4 Y 2 DNA TH % knobless-G4Sx2-F
(5-GATCTGGCGGGGGCGGCTCCGGAGGCGGAGGCAGCAT3) & knobless-
G4Sx2-R (5-CGATGCTGCCTCCGCCTCCGGAGCCGCCCCCGCCA-3) % A 7 Y
FA¥— g%, T BamHI/Clal L3 L7z pcDNA-fib & 54 F—va 352 L
WX W 75 &2 F peDNA-fib-G4S # /7=, &KIZ, 75 A I F pHM14-Eco25! %
SphI/Clal #L# 7= DNA Bt & pcDNA-fib-G4S % Sphl/Clal #13# L 7z DNA Wi/ % 7
A= arTBHZEick0 TR F pHM14-Eco25 BT, BoN7FT7AI R
pHM14-Eco25 % Spel/Srfl #4LE L T#H& b7z DNA i &, pAdHM415 D—& (Ad
7 7 A 1bp-32787bp) & 2 — K45 7T A2 N pAdHM41-4 % Xbal/Srfl 4L3 L 72 DNA
iR ESA 45— a 522k Y 7T AT K pAdHM72 287, 0%, Bbh
7275 A K pAdHM72 ¢ REINNT T =5 —EBRE Ay M2 ETr pCMVL1# %
I-Ceul/PI-Scel AL L7 DNA BiF &5 A —2a 322 LICEVWT7TRAIF
pAdHM72-L2 #{ERL U 7=,

VEGFR2 iZ§54% % Monobody (VEGFR2-specific monobody) b L < i% EGFR IZ#
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95 Monobody (EGFR-specific monobody) ##AL72 Ad X7 X —FF5 A I R
(pPAdHM72-aV-L2, pAdHM72-0E-L2) IZLATFTO L HITHEE Lz, £TMHIZ, /7L
A7 7 A N—0 C KimrEIRIZ VEGFR2-specific monobody % = — N4 3 EEFE2FEA
FTHEDIZ, ¥ MTTFTRAI FpHMIT LU TO X S IT/ER L, A4 Y = DNA
TH D oligo-l (5-TCTAGAATCGATGCTAGCTTCGAACCTAGGGCCCAGCCGGCC
ATGG-3) & oligo-2 (5-GTACCCATGGCCGGCTGGGCCCTAGGTTCGAAGCTAGCA
TCGATTCTAGATTAG-3) & NA 7V XA E— a v, 77 X F pHM5 %
Acc651/1-Ceul ZLE L7 DNA WA & 547 —2a 352 LIV TFTRAIF
pHM16 %# % 7=, A H A4 U 2 DNA T&» 5 oligo-3 (5-GTACCGCGGCC
GCTGTAAATGAATAGCCTAGGTTCGAAGCTAGCATCGATTCTAGAGTGC-3) &
oligo-4  (5-TCTAGAATCGATGCTAGCTTCGAACCAGGCTATTCATTTACAGCGG
CCGCGNENAT IV HEAE—Ta vk, FTH pHM16 % Acc65I/PI-Scel MEE L7z
DNAWIR &EFA 7 —2ard528I2k0 77 A3 FpHMLT 257, Goh-7T
Z I N pHM17 % Csp4bl BB, TA N VKRRT 72 —BLE L7z DNA Wik &
pUC57-VEGFR2-monobody % Csp45l L L7- DNAWHR %254 —a v §bHZ &
iz & v 75 23 F pHM17-VEGFR2-monobody % &7, 7235, SV40 O large T HiE K
Kk DO#BITS 7 F v (Nuclear localization signal; NLS) % =2 — K-35 E %25,
VEGFR2 (25 & 3 % Monobody @ C RIGFEBICFA TV %, pAdHMT72-1L2 % Clal
SLER U 7= DNA WA & pHM17-VEGFR2-monobody % Csp45I #L¥ L7~ DNA tH % 5
A= arT5Z I8V pAdHM72-aV-L2 Z{ERL L7~ (Figure 25),
EGFR-specific monobody DT L. pUC57-VEGFR2-monobody ##7%!L LT
PCRIZ X v #1E U7z, £ 9, EGFR-10FN3-Csp45I-for primer (5- GATCTTCGA AATG
GTGTCTGATGTTCCCCGGGACCTGG-3) & EGFR- 10FN3-BC-rev primer (5-G
GTTTCACCGTATGTGATCCGGTAATACTGGTAGGAGCCCCTGCCGCTGTCCCA
GCTGATCAGCAGGCTAG-3) % A\ THEME L. fragment 1 % H 7, KIZ,
pUC57-VEGFR2-monobody % &%l & L T, fragment 1 & EGFR10-FN3-DE-rev
(5-CAGGCCGCTGATGGTAGCAGTATGGACGGGGCCAGGGACAGTGAATTCCT
GAACC-3) %\ THEE L. fragment 2 2157, D%, pUC57-VEGFR2-monobody
g% L L T EGFR-10FN3-FG-for (5-CTATACCATCACTGTGTACGCTGTTAC
TGACCACAAGCCCCACGCCGACGGCCCTCACACCTACCACGAGAGCCCCATCT
CCATTAACTACCGCACCGC-3) ¢ EGFR-10FN3-Csp45l-rev (5-CTAGTTCGAA
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GGGGTCCTCCACCTTGCGCTTTTTCTTAGG-3) % AW THEME L, fragment 3 #%&
77 Exf81Z. fragment 2 & fragment 3 2 A\ TH#EIE L. EGFR-specific monobody @
Bix Y 21572, PCRIZ X ¥ #1E L T4 & vz EGFR-specific monobody &5+ % .
F Cspabl LH %, TAAVERAT 7 4 —BRE L pHM17 27 A —Y a3 35
Z &2 X » pHM17-EGFR-monobody #7872, % LT, pAdHM72-L2 % Clal Z&# L
7- DNA Wt/ & pHM17-EGFR-monobody % Csp45I 4L L7- DNA WA %54 7 —
g 752 LIk pAdHM72-0E-L2 Z{ER LT-,
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Amp’ Pmel Sphi

Ad5 genome (31225bp-31278bp)

pcDNA3.1-fib
T4 phage genome (685bp-1461bp)
BamHI
ori Pmel \Clal
Pmel
Sphi
Pacl i BamHI/Clal
Kanr
Clal
pcDNA-fib-G4S BamHI
Sphl D
. Clal
EcoRI Pmel G4Sx2
AdS genome 27331bp
G GGG S GG G G s
GATCT GGC GGG GGC GGC TCC GGA GGC GGA GGC AGC AT
A CCG CCC CCG CCG AGG CCT CCG CCT CCG TCG TAGC
Sphi/Clal Sphl/Clal Binding with Binding with
Pacl BamHl site Clal site
Kan"
Clal
Ad5 shaft (31042bp-31278bp)
+foldon+G4Sx2 Swal
Sphi I-Ceut| PI-Scel srl Clal (Ad genome 32787bp)
Pacl Pacl
Srfl Xbal
EcoRI adenovirus genome
Ad5 genome 27331bp E1(-)(342-3523)  E3(-)(27865-30995)
pAdHM414  29.8 kb Amp T
Spel/Srfl Xbal/Srl

Ad5 genome

BGH
P(A)

knobless fiber

E1(2 E3g)
(342-3523) (28133-30818) coding region

Amp’
pAdHM72 I
FLuc
Pl-Scel
Enlik-scal I-Ceul/Pl-Scel
cmv Clal
P(A) RLuc promotor Ad5 Fibe _-EE
(31042-3127 Sy g
\/ \nﬁbrmn / Csp4sl
(14
=
Ad5 genome VEGFR2-specific
E1(2 E3() knobless fiber LA
(342-3523) (28133-30818)  coding region iy EGFR-sEet‘;lﬁc
monobody
pAdHM72-L2 Ampr NLS
Csp45l
Clal Csp45l
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Folden
trimerizing EGFR- or VEGFR2-

specific bod
G4s
[Ads Fiber] " e [nes|
(31042-31278)
oMV T4 fibritin
P(A) promotor
I-Ceul RLuc Pl-Scel
Ad5 genome [ I
€ i @s1555be1e) edngregin =
] ~— 1
Amp*
pAdHM72-aE-L2

pAdHM72-aV-L2

1. Pacl digestion
2. Transfection into Fiber-293 cells

Ad vectors displaying a monobody
(Ad-aV-L2, Ad-aE-L2)

Figure 25. Construction of Ad vectors displaying a monobody.

DNA —Z7 xR
B _EIZEED T,

Ad 7 Z—DER

BRI L 77 ¥ —7"F XX F pAdHM72-L2, pAdHM72-aV-L2, pAdHM72-0E-L2
ZZNFN Pacl TUIWT4 2 Z LicX WERRICL. AT A AR Y ~—] Lipofectamine
2000 (Invitrogen)ZfAWT I A7 x7 v av iz, NuFr—Yr7Hfifae LTiX
Fiber-293 #ifa " #fFH L7-, FTv 2723, K2 BREEEL, ThTh
Ad-KL-L2, Ad-aV-L2, Ad-oE-L2 287, TOMIIE _ZIZHEL T,

Ad N7 Z—DOREFRH L IERTTIE
Ad-L2 ZLRHZER SN2 b D EERA Le, ZOMITHE _FEICHELL,

{228 (vector particles)# £ Z —DHIE
B _EICHEL T,
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Western blotting IZ X 5 Monobody 2 A Lz 2 7V AT 7 A4 N—D = EAKTEFRBED
BREt
£ Ad 7 Z— (2.9X10°VP) %, =ZEFKFHERD%D, sample buffer (62 mM
Tris (pH 6.8), 2% SDS, 10% glycerol, 0.001% bromphenol blue) & JEF1 L, Kk _ET 54y
B Tet o TN (REMSRME) L. 96°CT 5 orMEVLER, KA T T 5 s Lz
TN (EMEE) 2EhERAEB L
ZDO%IT, BB,

RS T AE 3 (Surface plasmon resonance; SPR) 4T

SPR fi##7iZ Biacore 3000 (Biacore) Z R\ TiTo7/=, 9.V =2 5 k EGFR-Fe,
VEGFR2-Fc ¥ X T % U 7 Gk % CM3 A A& 2% —F 7 (Biacore) (27
LAy TV THECEYERE LT, & Ad X7 Z— (101°VP) %, HBS-EP v 7
7— (10 mM HEPES (pH 7.4), 150 mM NaCl, 3 mM EDTA, 0.005% Tween 20) TZ
WU, WE 20 pL/3 TF vy 7P RIZR LU THRIE Lz, 2B, B —F v 7%, 10 mM
Glycine-HCl Ny 7 7 —THAL, MUV BRLEHRLE,

Monobody #5R Ad X7 Z—® EGFR % L < X VEGFR2 (B - fetiifa iz 33V) 5385
FREBEDROBEL

ZHIB%E 96 X7 L— b (Corning) 2 1X104cells/well THEL., BH, &£ Ad X7
& —% 3000 VP/cell DT C 37°C. 1.5 FReifEA S W7z, 48 REfIIEEHR, Vv 7=
7 —ETEM % luciferase assay system %V, v LVFE—RFL— K —F—
(TriStar LB941, BERTHOLD) THIE L7,

Yy a2y b EGFR-, VEGFR2-Fc % 2 5 ¥ L 7 B L 2 B T EAREER
B E 1X 104 cells/well T 96 X7 L— MIEEEL, BHIZE Ad X7 F—¢ 100
ug/ml (ZFAR L7V a2 F > h EGFR-Fe X A5 % U328, b LT, 40 pg/ml %
7213 100 pg/ml IZFAR L7 =52 k VEGFR-Fe ¥ A T X V7 B4R RR T 1IF
BRI ST, D%, KIGHK%Z 3000 VP/cell D5/ T TEMMIZ, 37°C, 1.5 BRfE
FHASH=, o ENRsE STCTA8 IR L. Wy 7 =7 —BIEHEHIE LT,
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EGFR / v 7 7 ARG BIT 5 Ad-oE-12 OBEFRBEHDRBOBRE

100 nM @ anti-EGFR siRNA (siEGFR; 5-CGCAAAGUGUGUAACGGAAUA-3),
t L < 1X. anti-GFP siRNA (siGFP; 5-UCCCGGCUAUGUGCAGGAG-3) %
Lipofectamin RNAIMAX (Invitrogen) % fiv " C,CHO-EGFR #HfRICEA L7, 2 A,
£ Ad X7 #—% 3000 VP/cell DGAFETT 37°C, 1.5 BRFIIEMR S ¥ 7c, 48 BrfEERE,
N7 x5 —PiEM% luciferase assay system &V, </ FE—F7FL— K —F
— (TriStar LB941, BERTHOLD) THIE L7,

$i VEGFR2 HiEfE(E Tic i) S BIETHAZR

BAMAE A 1X 104 cells/well T 96 )R L— MR L, FHIZ 2 pg/ml L <IX 10
pg/ml (2R L7z anti-human VEGFR2 fiiffkd L <id< U X IgGlkz S LeiE#i 2 M 2
Tro 4°C. 1A ¥ a_X— Mg, FEHZE AAF35 X7 ¥ —% 300 VP/cell THIM
L 4°C. 1.5 BRMERSERE, Tok, MIRZHEE L, FEEEHICERR 37CT 48 Kk
ML, Vo7 =T —BEHERIE L,

Monobody Z#EA L7z Ad X7 ¥ —DERGHE~ DS S DRSS

L% 12 77 L — F(Nunc) 12 1X 105 cells/well THERE L, BH, £ Ad X7 F—
% 3000 VP/cell D&M T T 4°C. 1.5 BEERA S 7=, £D%, PBS T3 EPF L,
fa% B U7, B L7-#fa 2> 5  DNeasy Blood & Tissue Kits (QIAGEN) % T,
£ DNA ZEI L7z, ZOBIZE-ELRAROFETAL S/ hat—HEzRlE LT,

£AMBIZ 1T 5 EGFR B X (* VEGFR2 ORIBSEHT

ZAMAE 5X 105 cells % 1% FCS &4 PBS 100ul (2% % L, Mouse anti-human
EGFR antibody (Calbiochem), Mouse anti-human VEGFR2 antibody (R&D systems)
%, L < i Purified Mouse IgG1, k Isotype Control (BD Pharmingen) % 1lpg iz, 30
SRk b X TRIGS T2, 1% FCS &% PBS TH#4. 2000rpm, 5 oHEOL
LEEBWBIMRELRE, MigEE 1% FCS &4 PBS 100ul (2% L. PE-conjugated
goat anti-mouse IgG % 0.5ul M %, 30 Rk k. WX CTREEHT=, 1% FCS&F
PBS 300pl i2f& L, 7 r—¥% A b A —#— (MACS Quant Analyzer ; Miltenyi
Biotec) ZFHWCRRALZT Lz, T—FIXFCSANTHT—FT—FMFTY 7 U=
7 (Flowjo) 12 & VAT L7e, RECHERM L 7= &MIRICET 5 EGFR b L < I VEGFR2
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DFBE% Follmr Lz (Figure 26),

A) CHO-EGFR (B) A431
€ €
= =
<] <]
) %)
° °
(&) (8]
EGFR EGFR
©) CHO (D) MDA-MB-231
€ €
3 =1
<} =]
) (3]
° °
(8] (8]
TIL S
EGFR EGFR
(E) A431 (F) MDA-MB-231
€ €
= =
o (<]
) 3}
° °
) )
VEGFR2 VEGFR2
@)  kpr3t3 &) 313
€ £ £
3 S =
3 3 3
8 S 3
VEGFR2 VEGFR2
MeEt
EOEICHEL T,
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Figure 26. Flow cytometry analysis of
EGFR and VEGFR?2 expression on the
cell surface. CHO-EGFR (A), A431
(B), CHO (C), and MDA-MB-231 (D)
cells were labeled with anti-human
EGFR antibody for human EGFR
detection. A431 (E), MDA-MB231
(F), KDR-3T3 (G), 3T3 (H), and
K562 (I) cells were labeled with
anti-human VEGFR2 antibody for
human VEGFR2 detection. Then, the
cells were incubated with
PE-conjugated goat anti-mouse IgG
second antibody and analyzed by flow
cytometry with a MACSQuant
Analyzer. The gray peak represents
staining with the isotype-matched
control antibody and the black peak
represents the cell surface staining
with the anti-EGFR antibody or
anti-VEGFR2 antibody.

K562

VEGFR2



(3]

) 7 VAT 7 A 23—C KE4ERIZ Monobody Z A L7-tkZEH Ad X7 ¥ —D{ER

¥9°. Monobody ZffiAT 57202, 77 AN—HKE T4 77—V DT 4T VF
EPREALTDE ) TVAT 7A@, /T VAT 7A—F, BEREFETTYH
REREE: scFv (hyperstable scFv) R° Fe G KA A V72 EOIGHIR Z 72 & /%
B EPETRARE TH D Z ENBRICHREENTWD Z &b 7087 Monobody % 1E (242
RTEBLEZE, Thbb, RO Ad 7 7 A NN—BIBFE /) T VAT 7 A N—&1In
FloEmT A L L bic, C ERERMEKIC Monobody &EisF %A L7z (Figure 27),
Monobody i#&fz ¥ & L Cik, M5 72 & QN IES & PN ARG C B8l L T\ % LR

N1=Z&E (EGFR)8.& &N
B O MR REE
(VEGFR2)%. 91 |2 %} ¥ 3
Monobody % i®{R L7- 8 92, 72
B. #EIR L 7~ Monobody 73
EGFR % L <X VEGFR2 [Tk
BMIcHEAE 952 &% ELISA
WLV HERLL
shown), £7-,. T4 7 7 — TV HXK
747 ) F EFID C KimmHE
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Figure 27. Schematic illustration of a monobody-
displaying Ad vector. The region encoding the fiber
shaft and knob was substituted with that derived from T4
fibritin and with monobody. The monobody-displaying
knobless fiber contains the fiber shaft (bp 31042-31278),
T4 fibritin repeats, the trimerizing foldon domain, and the
gene encoding EGFR-specific or VEGFR2-specific
monobody including the nuclear localization signal (NLS)
in the C-terminus region.

FhLd< 5725, Monobody @ C AKIifEEKIZ Simian virus (SV40) HROEBEAT
> 73 (Nuclear localization signal ; NLS) ## A L7z, EGFR IZf& T 2
Monobody % #7= L7-thZER Ad X7 ¥ — (Ad-aE-L2) & VEGFR2 IZf&7 5
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Response (RU)

Monobody Z#/~ L 72t Ad X7 #— (Ad-aV-L2) iZ& HIHERD Ad Ry #—¢&
FRIREDX A ¥ —0NEINFAE TH-7=, LD Ad T ¥ —Tid, VLR—F—EEFL
LT E1 X4EMEELIC Luciferase BEH Iy 2 A LT,

Monobody #7R Ad X7 & —DE# 5y F~DHEA M

KRIZ. Monobody #&7~ Ad X7 & —3, #EHTH 5 EGFR 18 XU VEGFR2 IZ £
NWEENIZKEET H0E 5 0 ERET 5729, Bilacore AV 7= Surface plasmon
resornance (SPR) itz 1T-7=, VU =ar v+ b EGFR-Fc X7 % L RJE
(EGFR-Fc) & L< X VEGFR-Fc* %7 % /37 & (VEGFR-Fo) ZEI{L L7 A%
oY —F v FEFER L SPRAENTIZE Y, Ad-aE-L2 & Ad-aV-L2 X, ZINZEIE
BT&®2t b EGFR, VEGFR2 IZE L BEMITHK AT 2 Z Ln&EN7z (Figure
28A and 28B), 7235, HEKD Ad 2 #— (Ad-L2) 3 XU Monobody %A L TV 72
W) T VRARTZ7ANN—%F L Ad 7 ¥ — (Ad-KL-L2) iZ, Wt EGFR &
VEGFR2 IZ#EAHE RS o Tz,

(4) EGFR-Fc B) VEGFR2-Fc
00 - 70 -
350 4

- Ad-12 - Ad-L2

=== Ad-KL-L2 === Ad-KL-L2

— Ad-gE-12 — Ad-gE-L2
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Figure 28. The surface plasmon resonance and Western blotting analysis of monobody-displaying
Ad vectors. (A,B) Surface plasmon resonance analysis of monobody-displaying Ad vectors. The
Ad vectors (1 x 10" VP/ml) were injected across a CM3 biosensor chip, to which recombinant
human EGFR-Fc chimera protein or VEGFR2-Fc chimera protein had been coupled, at a flow rate
of 20 pl/min following an injection of HBS-EP buffer.
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Monobody 2#A LT/ T VAT 7 A 23—0 = BARF R EE O FFAfl

Monobody #fEALT-HWER ) TV R T 7 A X—RZERFKT 20 5 M EHREt
4 % 7= %, Western blotting (= & ¥V #8471 L 7= (Figure 29), = DfER, REMSLMET T,
150 kDa %>% 250 kDa ®EiZ Monobody ##A L7/ 7 VAT 7 A X"—D =&{RIZHH
W H A RSN, FEERIIRATH S0, REMESEMH T TD Ad-aV-L2 O
L—rTC, 150kDa LA EICRA A T ey R STz, /T VAT 7 A=D1 &
X 37 kDa%, Monobody M4y FE&Ii% 10 kDa®* THHZ &b, EEHEEFHFTTO
Ad-oE-L2 @ 50 kDa fHiFD 3 KiZ, Monobody Z# AL/ 7V AT 7 A N—DH
BRICHEY T2 FTHD LEXLND, BB, BERAFTTO AdaV-L2 DL —
THRHEENEAY R A X2 Ad-aE-L2 OV FEY b REL o RRIFAHATH
Bis

natured denatured
kDa I ) r— \
250 * *
_ %k . trimer
150 ":;:
X
100 B
75 ~
# H
50
# monomer
37 g
Y % N
$ VY Y ¥ &
v b:b ¥ L
¥ ¥ ¢ v ¥ ¢

Figure 29. Western blotting analysis for trimerization of the fiber proteins in the
monobody-displaying Ad vectors. The virus lysates were separated on a 5-20%
SDS-polyacrylamide gel. The mutant fibers were analyzed using an anti-Ad
fiber tail monoclonal antibody. Bands corresponding to the trimer (*) and
monomer (#) of fiber proteins were detected in the lanes.
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PLED S, Monobody A LTZKERL ) T VAT 7 A N—NEHAERAd 7 7 A N—R
RYWED ) TVAT 7 AN—LRRICZERERRT 52 L BRI N, Thbb,
Monobody @/ 7 VR T7 7 A NR—~DRRILT 7 4 N—D=ZEFRBRICEELE 2 72
WZ &R I T,

EGFR 124583 % Monobody 23 A L7z Ad X7 ¥ —DBEFREDROBES

&Iz, EGFR (Z/%49 % Monobody Z# A L7z Ad X7 #— (Ad-aE-L2) 7%, EGFR
BBHEMIE~ DR ENORERN BB TFEALFREL 7501 E 3P REFT 5720,
EGFR BG4 #ka TH 5 CHO-EGFR MifEds & (N A431 fifai st LB FEAERETT-
Teo BABRRIZIT 5 Ad-aE-L2 DBEFREDRIL, =2 br—AThs /T LR Ad
Ry HZ— (AdKL-L2) LHELT ZNEN N I0EB LUK 522 EF Lz (Figure
30B and 30D), L2»L7Z2035, A431 MIRICRIT D Ad-aE-L2 OBEFHREHRIT, i
kKo Ad 7 F— (AL EHET DL, B 170 FEVLOTho, 2B,
Flowcytometry (2 X 2#ATIZ L 0 | H L7~ CHO-EGFR #ifiz & A431 #ifaix. EGFR
EERETHIEEHERL TS (Figure 26A and 26B),
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Figure 30. Transduction properties of the Ad vector displaying the EGFR-specific monobody. (A, B, D)
Transduction efficiencies of the Ad vectors in the cultured cells. CHO (A), CHO-EGFR (B), and A431
(D) cells were transduced with the Ad vectors at 3000 VP/cell for 1.5 h. After a 48 h-incubation, the
luciferase production was determined. (C) Ratio between the luciferase productions in CHO and
CHO-EGFR cells. The ratios were normalized by the data of Ad-L2. (E, F) Transduction efficiencies in
the presence of the recombinant EGFR-Fc chimera protein. Ad vectors were incubated with the
recombinant EGFR-Fc chimera protein for 60 min, and then added to CHO-EGFR (E) and A431 (F)
cells at 3000 VP/cell for 1.5 h. After a 48 h-incubation, the levels of luciferase production were
determined. (G) Transduction efficiency in EGFR-knockdown cells. CHO-EGEFR cells were transfected
with an anti-EGFR siRNA or anti-GFP siRNA at a concentration of 100 nM. Two days later, the cells
were transduced with each Ad vector at 3000 VP/cell for 1.5 h. Luciferase production in the cells was
measured 48 h after transduction. The data are expressed as the means + s.d. (n=4; *P <0.01, n.s.; not
significant).

—7J. EGFR %% L 72\ CHO MAZIZE WV Tik, Ad-aE-L2 i3 Ad-KL-L2 & FIREE
DEBFHBDFE LR LTz (Figure 30A), = LT, CHO #ifg & CHO-EGFR #i D&
EFRBBFEOLEND, Ad-aE-L2 X EGFR REMEFRENICEGTFEATRETH
5 Z AR E e (Figure 30C), 728, RHEIITHTH 525, VEGFR2 RFEH Ml
WZBWT Ad-aV-L2 OBEFHRBENEN Ad-KLL2 L TERE L, 512,
Ad-aE-L2 %> Monobody #&fF8IZ EGFR BRI~ BETEAZFREL T 02K
o7, UarvF v b EGFR-Fe X A 7% R EBE VBB TFEAEESR
2{Tolz, €DOFER. CHO-EGFR #ifd & A431 MIfRICRB T 2 EEFREHRIL, V=
YE¥F Y b EGFR # VRV EHFETIZBWT, 70%8L EETF L7 (Figure 30E and
30F), —J%. VEGFR2 # ' X EHFETICHB T, AdaE-L2 OBEFREZRIC
BAGIERD bhighofz, I, Ad-aE-L2 28, MlR@EICEB TS EGFR 24 LT
BEFEATDINE I DRI H720, siRNA AV B FEALEER LT,
%9, CHO-EGFR #f2iZ EGFR iZ%19 % siRNA siEGFR) S L iZ=v hr—iL kL
Tkt &2 2 77 B (Green fluorescent protein; GFP) /B & 872, ZDRER, &
AVERER X ONsiGFP fEAEE & bl LT siEGFR fERIBEIZ 81T 5 EGFR ORI EL 30%
PLEET L7 (Figure 31Aand 31B), Z® EGFR % / v 7 %7 L7~ CHO-EGFR #f
T, Monobody iR L7z Ad X7 F—%{ER I ¥/ & 2 A, Ad-aE-L2 fERAEICE
WTDH, RAHEFE L LB L TEEBETFRADERLIEFRIZED Lz (Figure 30G), HLLE
DFER LY | Ad-aE-L2 1%/ T VAT 7 A N—|Z# 7R & 172 Monobody & #RE LD
EGFR OHEMEAIZ LY, EGFR BHEHIRICEEMICEGFEATRETH D Z L0VR
STz,
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(A) CHO-EGFR (®) Figure 31. Knockdown
* efficiencies of anti- EGFR

= S siRNA in human EGFR

B ::::;ZER & | % expression of CHO-EGFR

‘g‘ 2 14000 - cells. The percentages of
8 S 12000 | l EGFR-positive cells (J) and
E M ¥ g{ 00004 Fhe _mean fluorescence
g n: intensity (MFI) of EGFR

A = g | P expression  (K) were

gkl w6000 1 determined by flow

e E 4000 1 cytometry analysis using

= i o anti-human EGFR antibody.

5 The data are expressed as the

control siGFP siEGFR
0.01).

Monoboby #/R Ad X7 ¥ —ORIKRK EkE A OBRE

%7-. Monobody A L7=Z & T, EMHIB~FRICHEET 20 E2 2 TV
245 PCR ICXVRRELZ, £3. CHO MIEIZB W T, Ad-aE-L2 T Ad-L2 ®
Ad-KL-L2 L REEOMER Ad 7/ L2 —H%mr L7 (Figure 324), — 7.
CHO-EGFR #ifaizB\\Cix, Ad-aE-L2 ® Ad 7/ A= v—H Ad-L2, Ad-KL-L2,
Ad-aV-L2 LB LT, #NZh 6 1%, 357%, 3fZic#EmL 7z (Figure 32B), CHO ##
f1L CHO-EGFR #IfED Ad 7/ L2 B—HOHFEN G Ad-oE-L2 i EGFR Btk
WCERMICEST D Z R En (Figure 32C), ZiuH DfERN 5. Monobody
)T VAT 7 ANR—=IZHEATDZ & T, Ad X7 ¥ —OEMHIIB~DOREEHEN 77
B EBRINT,
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700 1 *
il cHo —

) CHO-EGFR 1A Figure 32. Real-time PCR analysis for
600 - 7z - | B

cellular binding of the Ad vector displaying
the EGFR-specific monobody. CHO (A) and
CHO-EGFR (B) cells were incubated with
the Ad vectors for 1.5 h at 3000 VP/cell at
4°C. The vector genome copy numbers were
determined by real-time PCR. (C) Ratio
between the Ad vector genome copy numbers
in CHO and CHO-EGFR cells. The ratios
were normalized by the Ad genome copy
number of Ad-L2. The data are expressed as
the means = s.d. (n=4; *P <0.01).
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VEGFR2 IZf5 83 % Monobody A Lz Ad X7 Z —DBEFEARENS X O
Kififs o EOBET

WIZ, Ad X7 Z—iZir-T 52— v MMyF & L THiLd Monobody (25T hRE!
L7z, MEWRKERER 7% 2E VEGFR2 28559 % Monobody R L7z Ad X7 #
— (Ad-aV-L2) OEETEARES FRIZEE Lz, VEGFR2 itk L Otz
NZFNIZ Ad-aV-L2 Z/Ef &% 72, VEGFR2 BBHEME TH 5 VEGFR2 %18 % HIIC
3% NIH-3T3 (KDR-3T3) it MDA-MB-231 #ifgiZ Ad-aV-L2 #Ef S L 2 5,
Ad-KLL2 EHEELT, ZhENM 14 BRIV 6 BICBEBTFREAMNES LR L
(Figure 33A and 33B), L2 L7205, Ad-L2 & LT Ad-aV-L2 OBEFHREZR
iX. MDA-MB-231 #if8 Ti3f 137 £, KDR-3T3 Ml Cixfy 12 B Lz, —F.
VEGFR2 &M CH 2 K562 #ifa & NIH3TS A2 TiX, Ad-aV-L2 iZ Ad-KL-L2 &
FRRE DEGFREELRE = L (Figure 33C and 33D), *7-. KDR-3T3 it &
U'MDA-MB-231 #if@ T Ad-aV-L2 DERFHREZFRIL, U =) F VEGFR2-Fc
XAFGENRNIEEMZ D Z LT, 30%LL LA L7- (Figure 33E and 33F), X 512,
KDR-3T3 fifiz 5t VEGFR2 HUATFIE T CAd-aV-L2 Z/Ef & ¥ 72 & Z 5 .51 VEGFR2
TURDREKRFRICE BICEBGTFREDENMET Lz (Figure 33G), £7-. Ad-aV-L2
I3 Ad-KL-L2 & He# LT KDR-3T3 HIfE COREA M b 1.6 212 EH L7~ (Figure 33H),
b OFRERNS, VEGFR2 IZFEE 3 5 Monobody % / 7 L 27 7 A 23—® C KikHE
BICHEA L7=Z & T VEGFR2 B ~DRE &2 EH L, Monobody & ffAZR D
VEGFR2 2/ L TR LK BEFEAT I Z LB ENT,
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Figure 33. Transduction properties of the Ad vector displaying the VEGFR2-specific monobody.
(A-D) Transduction efficiencies of the Ad vectors in the cultured cells. KDR-3T3 (A),
MDA-MB-231 (B), K562 (C), and NIH3T3 (D) cells were transduced with the Ad vectors at
3000 VP/cell for 1.5 h. After a 48-h incubation, luciferase production was determined. (E, F)
Transduction efficiencies in the presence of the recombinant VEGFR2-Fc chimera protein. The
Ad vectors were incubated with the recombinant VEGFR2-Fc chimera protein for 60 min, and
then added to KDR-3T3 (E) and MDA-MB-231 (F) cells at 3000 VP/cell for 1.5 h. After a 48-h
incubation, the levels of luciferase production were determined. (G) Transduction efficiency in
the presence of anti-human VEGFR2 antibody. KDR-3T3 cells were pre-incubated with the
medium containing anti-human VEGFR2 antibody or control mouse IgG1k at a concentration of
2 pug/ml and 10 pug/ml at 4°C for 1 h. The cells were then transduced with the Ad vectors at 3000
VP/cell for 1.5 h at 4°C, after which the cells were washed and incubated at 37°C. Luciferase
production in the cells was measured 48 h after transduction as described above. (H) Cellular
binding of the Ad vectors on the cell surface. KDR-3T3 cells were incubated with the Ad vectors
for 1.5 h at 3000 VP/cell at 4°C. The vector genome copy numbers were determined by real-time
PCR. The data are expressed as the means + s.d. (n=4; *P < 0.01, n.s.; not significant).
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AETE T4T7 774 T VFUBERED ) T VAT 74 8—0 CRFERIZ
EGFR % L < iZ VEGFR2 2§43 5 Monobody # A9 5 Z & T, fZAUMMARRE R IZ
BETEATRERTH T 7 A N—%EREL Ad X7 ¥ —%B% L7-, Monobody %/ 7 L
AT 7 AN—=D CREEBIHEALTYH, 77 A NN—OZEFFRIIBEE T, &
B FICHRELSEET A Z LRI, EGFR % L < iX VEGFR2 BHHIfRIZF W
T. Monobody Z##R L7z Ad X7 # —THla~DOR AN LR T2 Z & T, EHia
~NERAO P OHFENICBEFEATRE T,

INETIZ, MBRRN 2 BEFEALERT D720 kA RE—TT 4 VT HF
ARSI BERENCTRT A EBPRALDNTE T, FTH, FURDEH L&
HCHERL SN D —A#PUK (single chain of variable fragment ; scFv) XV VERIRE
B LEIMEND, F—FT 47 Ad X7 X —RRBICMIT COFRBREMT T LB R
bhb, EERIZ, INETIZ 22007 N—TICX Y| scFv 28R L7z Ad N7 & —H
BRENTNAS 01, 5 0OETIE, BILEMET CTHLEERRFHL scFv (hyper-
stable scFv) BMEHA SN, /T VA7 7 A4 23— 5 X protein IX (pIX) {Z hyper-
stable scFv Z#A L7z Ad ~7 # —B{ERlE T, TERD scFvid, AdSNRST 37
EPBREINIBREMETOBRNTIX. A FRTYANT 4 FEEPEIBIESN D720 7
F—IT 4 T ENRNTZDHTH D, - T, hyperstable scFv i% Ad <7 Z —IZ#R
THEEZ—FT AT T LTHELTINDEEZLONTEZ, LLRRL, ZRET
DI TCEBRIFER SN0, pFT 7 b Z—E 1 L eRAT L FETNA ANTHZ
R BITHEAT 5 hyperstable scFv D 2 DDA TH Y, WEMDES V7 BILKES
3% hyperstable scFv Z#R L7z Ad X7 Z—IREZIZEAFE I T2V, hyper-
stable scFv # B4 5 72 ®1Z1%. random DNA mutagenesis & 77— 4 A LA
BEMDR DB R V- TENAVEL SN ERNE T N7 HILE
BEHIZHEA T 5 hyperstable scFv Z /B2 ORI EEICHEETH D 7780, £ T scFv
UANDE =T 4 v ThT e LT, T 7 FHEOESHFIZE K A A (variable fragment
of camel antibody ; VHH) ZIZ U & T35, BE—0D FAA UL IS Single
domain antibody ® Ad X7 Z —DIRPREA LN TE 2 2, VHH I FRICT RV
74 FEEEETH HOD, BEAFHFT TOEEREELZROI LB TND %8,
ZHETIZ, 20 VHH % pIX @ C RIGHEBIZIRR Lz Ad N7 Z—HBE S TWD
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2, —J T, Monobody iZt N7 4 7 uRX I FUEEKLETHD, VHH O X 5 25t
EEHRST LB U THESESENEEZ N TRY % TNV AT A VEERE
FhRVTed, BRTOEREIL 7+ —VT 4 VAR THS 8, £ LT, scFv < VHH
EHB LU THTFEN/NIWNWZD, AdINEREZ X7 BIZEA L TH AdRIFOERKRE I
FRNWEEZOND 8, £z, FFREICHEHLZBC, DE, FG L —7D7 I JBO
BB L VERENTET7 7=V F AT 5V mRNA A 77V EAVWS Z & T, K
TRAER Sy TR B 95 Monobody BWESFIRECTH W ILAMEAE N 8L8, Z D L HRHE
H5 5, Monobody I3 Bk U7z scFv<° VHH & RE&EMd L EFNL LI Ad X7 &
—WRARTDHFL LUTHIGLWVWE B ZOND,

AR TIXAARLTFIZRARTDE—TT 0 755 F& LT,EGFR $ L< X VEGR2
W& 5 2 FEHD Monobody #EIR L7, 2 E Tz, EGFR 8 X VEGFR2 (2%
49 % Monobody DFEAFEBEES Kp I3 F 2N 0.7 nMR2 B LN 1.20M2 ThH 5 &
HEINTEY., TOEH~OREHXIZERETHS, LirLenlb, AdaE-L2 ®
EGFR (Zxt7 AR REM L T 5 L. Ad-aV-L2 @ VEGFR2 (Zx19 2 Fe B 1T EV
DT o7z, EGFR BHEMARIZ RV T, EGFR-Fc ¥ X 7 & L X7 BEFET T Ad-aE-L2
DB THREDEIT 15%LL EIZAR T L2 b D0, VEGFR2 BFEHIFRIZ IS VNTIRL,
VEGFR2-Fc ¥ 2 5 % L R BEAEHSHTH 30%REDBRETFREDEOKTIZHE
Tl otz, ZOFMRERIIIARHTS 503, VEGFR2 IZ#E463 5 Monobody DS
B, T7AN—ITHBASNEZ E TROBENOEL L, #ERE LT VEGFR2 ~0i
BN LIZZ LIt L D b0 L HE I, Getmanova HIZ XY, VEGFR2 A
9 5%2%< D Monobody 7 2 —Y BB INTEY 92, BAR57 I ) BESIZE T
2 v —> @ Monobody 45 Z & CZORIBENBISNDFREMERH 5, Ad R T
IR T 5 DIZ# L7z Monobody 7 v — > OFEP M Z AR B OB\ Monobody
BRALRZ ZF—ORFBICEETHL B2 bND,

AHFFETIL, Monobody Z1#ART BEALE LT/ T VAT 7 A 3—0D C KimfEi %
BIRUEE, ZRETIE, Ad 7 ¥ —0 plX BHBHRE 20T 52BR T AL L
THLTWLZEBRHEINTE %, filziX, CD66¢c A7 5 VHH % pIX 212
RULT Ad X7 = ERESh, ZBFERRARES L BLTFEARFRETHD Z LM
WEINTVD 2, iz b iFaEE & )7 E (GFP)% < single-chain T-cell receptor
(scTCR)®* 72 DMK & 72507 6 pIXK ICHAFRE TH D Z & BAHESh TS, L
DULRBEG, pIXIZF =TT 4 VT HFRBATDH L Ad R FOWEBHREMIN R E
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W52 LBRRESHTEY 097 Zhik, pIX 23 Ad b FDREMMERHIIRE < B
ELTWAbTHs 89, iz, F—FT 75 FEME Lz pIXid, AdRFO
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