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Effective Strategies for Cancer Gene Therapy using Adenovirus Vectors

Toshiro SEKI and Kazue TAKANO
Department of Medicine 1I,

Tokyo Women’s Medical University, School of Medicine

Adenovirus vectors (Ads) have been employed for a wide variety of cancer gene therapy applications to

date. This utility has derived principally from the unparalleled ability of these agents to accomplish efficient gene

delivery to tumor targets. Unfortunately, translation of these advantages has been more difficult to accomplish in

human clinical gene therapy trials for cancer. Critical problems to overcome are low efficiency and lack of selec-

tivity of currently available gene transfer systems. In the first instance, it has been recognized that tumor cells

manifest a relative deficiency of the primary adenovirus receptor, coxsackievirus and adenovirus receptor

(CAR). This CAR deficiency renders tumor cells resistant to Ad thus limiting the therapeutic advantages of this

vector. In addition, Ad localizing within the systemic circuit exhibits a marked hepatotropism. Adaptation of Ad

for cancer gene therapy applications would thus ideally embody these two mandates—the ability to accomplish

CAR-independent gene delivery as a means to improve vector efficiency for tumor targets and the ability to

avoid liver sequestration as a means to limit potential vector related toxicity. Herein, we report novel strategies

to achieve these goals and thereby improve the utility of Ad for cancer gene therapy applications.

Key words: gene therapy, cancer, adenovirus, CAR, targeting
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ENRHLENRTWS
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ROHERERETHHMBARAICBWTEE LR L&
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7 % — coxsackie virus and adenovirus receptor
(CAR) AR 7%, BRIz TEAR I FE L
D CAR DREBBIHEAFTH I ENHLNE LT
V5. CAR OFEHBA L T2 EMETIE7 7/
TANANY 7 =2 X B EVEETEAREIER
ENMBwv., F2, TTFIIANARY ¥ — b Bk
B L7256, WICZORESPWMYAEFNTLE
I, BEETFREVSEVIFRA Y ¥ F— FiigE e
L CHEN. S5 728121, HF targeting, 3% b b
Eriiie CGEAE) ~OBETEAMEME X OJEE
MM (7% & ORI ~OBIETEARH
TOUEVLETH 5.
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ing TOYHEE FLIHEHRT 5.
BIZFAREICOWVWT

1. BEFARAEOES

BIZFIBEE IEARERBORBETIHEEME
BRIZINIE, “BROEEZENE LT, BzTF
I BIETFEEALLMEL & FoBAIcRET 5
TETEEREINTWAY, BHICHHAT L L, EFE
BIZFAOHE - WIEL, N7 ¥ —12X ) ERHIRIC
B, RERETFOBESRKIEEGTOMEZIT)
LT, REBLZIHRSELHBLETH L. ZOEE
ENHERIC R 572013, DNA OFR L FEE 2
BICBEFRERBRLEVIBMEIHETL, M2
DNA HMi OFERIZ & ) H—BRF D5 - BIEHS
WHEICZ D, TANVART ¥ =2 B IETFEA
BRICEFVPEL 20O TH 5.

BIZ TR OBISIT LS, EAMIEREEET
RERB L INDS, B, &t WEmz%
By 5L, BENIIE-BETHRET, THIE
{, iR ZAZR L L CEEMBIEER E L),
BB GZBIZTFOREARBLLEL Lnd Ood
Tholz. LHL, BRIWEBTHLESL A A
EDOFFHBLDIDIIBNTDH, ZO@EEE LTI
ENB LI o TEIz. BHE, 2R TETHD
BIETHEETT b 3=V OR 7 EIE &SRB
BT2bDThsb. 5%, BEFIHREOEN, &
HCTORENEDIE, IA M/ RET4 v VEEEL
TX YRR REDEIC & % TR H 577,

2. BEFEANZORBEMESR

BIZFHEBROE DL 5 RBEOOITIE, BNzE
BFBAVATLAEHET HLEND L. BIaTFE
ANEDORFRIZ, VIVBINIILAELREDYT L LA
TEALZVAELOBE -/, ZO%, Mz
DNA #frasinb ) REEMICESL, T A3 FAX
77—, MBEAIANVARY ¥ —DRBER
BLT&7., BfE, EEFEABETCHEL S HE
UTICE EDTHR.

(1) L&t HEC L sfREEEZd L X h,
TANVARY F—OREIREME, I EmE A
VAOHBOWEEYRH S, S5 bay LR
N7 ¥ —TIEBABEFIREEARICHAAENS -
0, BEETOER LR S X BREESHEE %
5.

2) "7 5 —OfERTTE CBROY T, S
BBl - REEEF RN ¥ —0ERSh
5.

7

(3) BABEFOREN  lysosome TD 5 # %
RNBANEABRTFERETLILEND L. T2,
EAEETHHIIRSZNC X 2/, MIN T o5 #,
SHICEAMBEARERLT R b= 22X Y ErE
ENBORENRIZTHATRLULETH 5.

(4) BIEFRBNEB LR  EABEZET 23
Y RBET S promoter & BINT HUEND 5.
SHIC, MR (HARFERNRES, HER
BB, RURENYRER) 2LELTLEETIC
L CIRERTFREAOFBHOMTOT R LEE &
5.

(5) A targeting : EERHIIL D A EIET % &
ALEBSHESLZ LE, BIZFREBEORDOEZ I
X5, B35 5912, ZO8HTCONRIIEER
bEAATPRTWA., RENLIDOEHITE L,
TANVAHTTRFFOMBIFEM 2R T S, tissue
specific promoter/enhancer % & A9 %, FEHH0 e
FEORER LT 7 — bRy 7 —HRRIEET
ELLH)CURT S, REORAVDS.

(6) BI&T targeting | BIZFIHEIFRE "G T
DREEBEERMEEBRLE T 50T, FEOYBIKRES
MANIEH BIE T %2 #H AR T 720 OIS F targeting
PLETH L. B8, HEMMERZ 2 FHT R4 7%
ERENTN B, RIS IITAEE .

P, EETIHEN S SICBE L Tw L 2012,
BREFEAEICBWTRERT N &L 2BEND
5. BRI, BIATHBAAE, M targeting R B In T
targeting |2 B\ TIERBR D E D235 W O DSHIR
THHY,

3. KRB EBETFEAE

BAE, mABHMICHESIThN T BIZTE
ANEELTIE, VhaIA VARSI Y —, TFI Y
ANARY & —, TTI/HHEIANARS ¥ —, 7
FAZy 7 )RV —A, BEREH) Ry — A 22T
5T ENTES. FEANEL SR EEMPHFET
573, FEMIZMORIIZES. TOFTHHEA I
BRI MATHD T F I T4 NARY 5 —iF, @
EBIMBONR Y ¥ —HSETE 5, QFSEME~D
BAZTEA L EE, Gin vivo ICB T 2 BIZFEAD
HE, OfF FHlLCE RIS HEE, tvol:
HHEZATHIEN-EEZTEAED—-DTH
59,

TTF/ILIVANXG Z— DLW T
1. 75/ 91NV ADRES LUHEE
TTE/ ANV AR, Mg, FEMEME, DNA @ GC

—461—



Tail Shaft

Knob

+Icosahedral particle
(20 triangular surface and 12 vertices)
+70 to 100 nm in diameter
*No membrane or lipid
*Protein
(capsid, core, cement, virus-encoded protease)
*Linear, double-stranded DNA

Capsid proteins Core proteins ~ Cement proteins Virus DNA (36 kb)
[0  Hexon > o Y Vi <€ﬁm hmGD
——4@ Fiber O v A x ITR: Inverted terminal repeat
“ Pentonbase <> Mu _— ]ila TP: Terminal protein
@ v

K1 757794 NVZAOHE
T oA VA, 12 DM ZRDIE 20 HAD particle T, K& 2134 70~100 nm, =
VRA =T RFFLWIANVATH A, WHES 7871213, capsid protein, core protein,

cement protein 2% 5.

ERGEIZL DA Lo REND B0, &b
LMERCHEIT L E, RAEDELZ S human 77
I IANZIIZBWTIEH S0 BMEIAMSNTED, £
7o MZBWTRERTRD O TWiRn?,

TTF/ A NVAOBEEZHIRT L1, 12
D IA K % 12 1k 20 T K @ particle TK & S 134
70~100nm, L>NO—TEFlLLVWT AL VA TH
B, WES 287 2iE, A VADONBERERT S
capsid protein, 74 VA DNA #REIFHFL 72
BEOKIZERT HDIZ&%E % B 723 core pro-
tein, MEX DL XEHEOREIIHEG T 5 ce-
ment protein B 5. T I THAZH 2 TH L LEDR
HHDRX, TF/)IANVADPHBBRIZBAT S DI
BELRENLTHTIANADONEEETH L. S5
DA TESIZ1Z penton base & FHEN A REED D Y,
Z 2T fiber S OA TN TH Y, fiber D Fim i
knob & MEIEN 2 Z 5D X ) 84, M shaft
EMENBRED & 9 %5, E¥mid penton base 12
BORATNG DD tail & IFIEN 5 EBTHAFET
559,

A NWVADNAIZZEEHHTH36kb H Y, MWim
X FOHEEICHE S 3 5 inverted terminal repeat
(ITR) %% L terminal protein (TP) 1Z#& L Tw
A, ZODNAIWX, YA NVAEEY V713 B5

A, FERIIMMORFICES 2, BORE L WAHE, 1§
FHfLE ECOBBICHERIZa Y ba—-vd 5, 18§
FRFERLT RN =V AL DR S%kND, L
DIy V72— FLTn5HY,

2. 77/ 74NV AOEEFEABRE

TT/ ANV ADBERFEANBREE BRI 2 12
RY. FIRLIZ A, endocytosis (2 & O R AT
FANICR AT 5. Z D1 endosome N @ acidic pH
B Y A=%D lysosome I X 2S5 kNS
~ K< cytosol NEEYT S, mEAIZIE, p32 BHLE
L 7> cellular transport system 24 ¥ ¥ v 7 LT
7 4 VA DNA 28 EDOBITER ST 2 (Z OR# 1
i), SOXH 7T/ 94 VR, BETEAD
TODBENRNIEET A LR TEL, FL
T, COEMGTEABREOBRERERE L 25005,
BRRICEATIERTHA.

MR FIZIER 3RS LD, 77/ 940
ADMBBABEABRE CEELZELZE) —>0 L+
7% —, CAR B X ' oV integrin 2FFET 5. 77
J ANV AIEFEFHE 1T, viral fiber knob & CAR
LB LHEEERIHL TS L, £0% viral pen-
ton base & aVintegrin & DE _OEEN H—
& 72 1 clathrin-mediated endocytosis {2 & U f A
R AT 5. BFIT, viral fiber knob & CAR & O#&
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Penetration 7

Adsorption

Endosome
n
CNN -

! @1
I

Virus DND @
— A —

Transport DNA to the nucleus
(hijack cellular transport system)

Cell membrane

Endosomal escape
(triggered by the acidic pH)

Cell nucleus

2 TF)IANAOREZEFEABE
TF7 T4V AL, MBS R, ERIZEA L, endosome WTODHEN Lk, 0
A VA DNA 3 EEOBIGERT 2 L Vo 7z, BIZEFBEADOOENT-ENEET 5.

Cell membrane

(coxsackie and adenovirus receptor)

Integrins

(o, Bs 0,35

GEDM»R//j///

Step 1: Viral fiber knob binds to CAR with high affinity.
Step 2: Binding of viral penton base to oV integrin triggers
clathrin-mediated endocytosis.

3 7F/9ANVADBETEABETCEELR_2OL LT ¥ —
MifEE R, 77/ AV AOMBPRNE VGERCTEEL R EZE) Zo0L Ty —,

CAR B X ' oV integrin 23FEHET 5.

B TH 50T, BEFHEAMNEILCAR DB
IR 5.

3. MBEATT/ IAIVANYT Z—DIESL &

PRCHBA LT T/ 794 VAZHA L CEEF
MAROMMBZ 77 ) 9ANVARY 7 — % FHT
5. TF )74 NANOENBEETOFABELH
WCHBICHBIT A L4 DL H Tk 5.

B AGEEF % PCR TR, shuttle plasmid (2
FATr—varsh, A - b -7 VAL
R, 7T/ 94 NVAOEEERNNEET A
backbone plasmid & & 12, KEFH#E BJ5123 12 co-
transfection L, 41277 L 72 & 9 12 homologous
DNA recombination ZFfJH L C, BARETFZ 77

J 7 A VA DNA AR, 22 TEFEHIZA <
AS, BAREMER K 202, TF I/ v IV ADER
WL E R E1 UK 2 MR ICRET 5. EAEGETD
MAATN, HoElHEHEBARESNMBEZ T T7
J %4 VX plasmid % BB, ¥IEL, E1 SIS0 A
AF N TV 5 293 cell 12 transfection 3 5. 1~2 38
WE7 7T A4 VARREST AH. ZOH%, HILL/
TANAE 293 cel IS LT EEZSDRLT
HWIEL, CsClEELTRML, ML THEL, &
T, BREDOMMZ T T T AIWARY §—H35E
5‘2—;—65)6).
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Homol DNAr bination

(3

inE. coli (BJ5123)

Ad backbone
plasmid

—_ —

ol

A /\

— =

Transgene
Shuttle plasmid

Recombinant
- Ad plasmid
AElL

T Co-transfection

Ad b““_’”"e Chuttle plasmid,
plasmid

f Ligation
L]

Amplify transgene by PCR

Generate Ad in 293 cells

~O. O

Transfection

L IEI[ ]

Chromosomal DNA,

Amplify Ad in 293 cells 35

A/Infection
Chromosomal DNA

>

Purification step
— -CsCl centrifugation
«Dialysis

K4 #HIRZTF I NVANRY & — O
MMz 757 74 VAT % —i%, homologous DNA recombination 7 & 5 4 7 L #t 2.
DNA B2 FIH L TR SN, S 512, MIE, B, BRARZET, Shif, 55E

DRy ¥ —HhP5EHT 5. Ad:adenovirus.

4. BEEBFREBICFRABTT /AW ANY
2 — D FELRE

L DR TRELBIEFIHEEEHT 57012
&, BEFEZEOHBICERNICEAL, PO
WRCTHBT DV AT L2 HRTE I LhME—T
BThb., 2072012, BHARDEIWICHIZES N
TS DD targeting BT AHUBTHYH, #
TV TUTRRMNT 5277,

1) Transductional targeting

Transductional targeting & 1ZEZ R 12 4F R 1Y
CEEFEEATLIETHL. TRICKD, ZH
A DBEARFEA DR S BRI RS LAY,
ORI OBIZFE A XY A% &
D7 EBAF~ORWER OB D235, 2512
&, ERZ 5 —DEEZBHTILITE, Thd
TRy 7 —IC X HMlEYE, RERLR ENDOPE
EWOTEIZDORMD.

T IANVANRY F—TlE, BEETEAREIE
CAR DEBEBIMKFT 22 L B3bhoTnb. fito
T CAR D3HRD O N WEHE~D & T
BALHETLZ L, T/CARPREHEL TSI
BRI A O BIZFEA I35 Z LI LT
SNPDYUBRDVLETH B,

RN, CAR DFEBDFRD 6 e W~
BIZFHEAZHEBRT 28EO—2 BT S, 77
J 7 4 VA fiber J6¥ D knob [CFEFE$ 4 Hl loop i
& L7 LF YT AICEATED, Sk rF

ROBAZWFRICT S I L BREHH I N, 2
T, K518 T LIS, ZDOERSIC ligand & 72 A%
T FEFAL, €0 ligand & ERMIK EICHEET
L7y — L ORERNEALZAHETS I L TEY
MRANOBRTFEALZMBT L L0 BRETH
BP0 F FERIZ, 77/ 7 A4 V2 fiber knob @
K lZAFET % C-terminal DR T F FEFA
WETHALZ L LD, ZIIENLET Y —I2/HE
WRERHRNRTF N2 AT ST LT, ERMiE~
DBETEAZMEERT L L0 FELHBIATY
2798 S HICZOYRICIA T, AED CAR ~D
AR % 72 {32 & T CAR OFB¥ 2 I 40
FANDEARFEAHG] S FIFRFICITREICT 2 A D &
NTWBEY, N7 Y —2FTETL-DICFHENT
V5 293 M8 (CAR ORBATLE) FIHTE R
VR TH D,

KIZ, bispecific crosslinker & IEIEh 51 &K% F
A3 5EmEErEAdT 5. H6ICRT LI, bis
pecific crosslinker ®—J7id CAR D& 2 &2 &
XDT7F I IANRITHEETREL 20, M5 I3AER
L7y — AL ligand 20528 kD
BEHMRICEETE S L2 5. 2 O bispecific
crosslinker Z /- &85 2 LI2X Y, EHHBA~D
BT EAZHERT 21350 TR, FFEAHIA
DBIZBEAREZEZRT LI E0TES. Zhid
FEITT SNIEIETH 57, in vivo D LRIV TIE
FRFLEUEORMID D L) TH B,
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Fiber knob

Target cell surface

Q Receptor
Specific bindin
P & . Ligand

Fiber knob

HI loop

[\ HI loop

5 775/ 94 NVAD Hlloop 2 ligand & 2 A5 F %A
Transductional targeting ®—2 & LT, EHHIEAOBEZTFEAZHEMTL 20, 77/
7 4 v A D fiber knob ([ZFFES % HI loop ~MERIHIAL I HFFLRKE & T HE % ligand Z1EAT
BT EDRALNT VS,

Ad fiber

Ad vector m@}&

Bispecific crosslinker :
CAR

+
Z E T Targeting

T Targeting receptor

. CAR ligand
ectodomain ﬁ (ﬁfgiﬂb)
Ad fiber S R A

6 Bispecific crosslinker @ FIjJH
Transductional targeting ®—2 & L C, A~ OB TEA % 858 L2 IFERHE
~DBIZTEA % WH$ 5729, bispecific crosslinker DFHARA SN T WS, Ad: ade-

JERREIMAE
(FEETE)

novirus.

CAR Flor=— 7 LMK T 575, fiber knob chi-
Unknown receptor New tropism meric 77/ T A WART & —OFHDPRMA SN T
WwWaY BIZE, 7T/ A NVAD type 3IFHIEE
lv TOL I, CAR BAO Lt 7 5 — % 4 L TR
WRATAHZEPHMON TSP 5MITIAHTDH
5, %22 T,CAR2FHTH7 7/ 74 VAD type
Ad5/3 5 & type 3 @ knob DR &R d 52 &£ T, CAR
7 Fiber knob chimeric 7 7/ 7 A WAXR T ¥ —D KA L Wi S R 2 R 2 b 0 TH
I A 5(B7). ZOXH)HTFET, CARDELELLZ VD
e ;;)Lg AR BHOMI (525 CAEEENTUAVA type
meric 75/ 4 N ARy 5 —DRIB KA SR T DLET Y —OFET A/ BV TEIZTHEA

5. IR A LI LIz DFEVH B,
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2) Transcriptional targeting

Transcriptional targeting & (SR IR B Ay
WBIEZFERAIELIETHS. ZOHICELT
%, tissue specific promoter (TSP) DOF)H A3 AN
HKALN TS, KBITRT LI, BARETFD
L3RI TSP 2 MlAATe 2 & C, TSP OEWENDH 5
JEFE DK TEANBETORHALTREICT 5B TH
5. L2aL, TSP iZ—#KIZ cytomegalovirus pro-
moter (CMV) % & ® ubiquitous promoter (2 JLE 9
5 ERBNDPIEHAEVIERII DD, TDD, &
T Tld ubiquitous promoter & enhancer X° silencer
e flAaEbed s Z LIk B ENEHE T
HEIC T HHkBE D & o TWw 577,

VLB, HiNA targeting (23T 5 B o 551

IEEME
(TSPODEMEAL)

,—’ FIFOff

| TSP | mA#EF |

[E&Haa
(TSPOFEESHY)

|—> FIHOn

[ tsp | smassr |

8 Tissue specific promoter (TSP) ®Ff]
Transcriptional targeting ®—2 & LT, JEEEELY
BIZTREZERT 572012 TSP OFHABRKA S
TW5b,

Penton base

Knob

Tail

ERAL BETEINOERW LB L EE L
72Dk & X PR TSP 74 £ conditionally
replication-competent adenovirus : CRAd (7 7 /
AV A OWEREIZLE % E1 #HI8% TSP i3
5 Z ECHBREMICHETRTH Y, BEOAE
WBEWRELRTT /74 NVA) HIEHEINTw
579, HilE targeting PAAMC AR L 72 B2 FEA
EOMBERICET L1, BETFRINRESCHEER
¥ targeting TOHE, BRFIRMMICEELT
BASINSILK, EAMBARERPLT A P—T A
WKEVBRESINLZOZRNBRICTEIREZED, &
ZFHEBROFERIZIILETH D, BHMICHZEHE
ATV B DRI ORHIES .

5. R EZICHT 3E A

WL I BB FIRBOMIF D 5 — 7y b &%
Zbhb., ZOEEE, OFRER TERL SRS
FWICEETFEANY ¥ —OBEEKGVES TH
%, QRNVEVRFVEY LT Y —DORE%HH
9 % promoter % enhancer (&7 kMBI E M H
<, transcriptional targeting \CFIBWEETH 5, @
ABAF RIS RmIIEH L Tw R VEY L E
7 % — & transductional targeting IZF] B L 5 v,
LETHAY. TITIE, BADVPREMOMMATHS
TERAEEICIT 7277 T4 VAR ¥ — D%
IO W T HLISHN T 5.

1) FTEAERFIEROBR

TEAEBZFHEEICHE L TIE, 2001 4 Davis 52°
“Is pituitary gene therapy realistic ? " & W9 L ¥ o —
TRDE D IZHRRTWBED . OFERDIHEE (T,
B, W) ERARICEA D Y, RIS
B TERAERTEEPREL DLETH S, Ofs
FHEECTHELRAT Yy TIIBEETFEAERTH 5.

Penton base [~

9 757/ A4 IAD fiber shaft DEE
77/ 74 VAD fiber shaft # LR L, FEIHMB~OBIZTEAEZHHT 5.
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10, 102, 10° {8 108

ot ¥

AdSlongI  AdSlong 11

L

13

AR F / #ka
=
T E
)
St
Laageml =
HeLa cells (high CAR) & 106 |
B
| )
2
48 hours incubation 8 105 1
| el
Luciferase assay 104
1018 A JL AR F/ #1RE
T
S
e
ém Balb/c mice =
=T4]
=
l 2 days o
=%
Liver, spleen, kidney 8
and skeletal muscle -

were harvested to test
luciferase activity.

10 FEEMMRE (L) BLUEFES (T

10! 102 103
AL AR FH/Ma%
Ad5 AdSlongI AdSlong II
1.2E+7
1.0E+7
8.0E+6 leer
6.0E+6
4.0E+6
2.0E+6
0 A mw

) NOBLAFEAIH

T 7/ A4 IVAD fiber shaft DIERIZ & V) IERMAE (Hela MFIRR) B L OCEFHES (8
AR 8BV TEETEARNSZEHIZRD L.

T IANANY §—FBIETEAREN N
Eo, ROEHAGZEBEFEATFER THS LHFS
na. @LH» L, Ml targeting O 57 CHE B TlIRL
WA 7% <, TEEAEEFHRESERICH SN IC
BEFLNRZ I —ORBVLETH 5.

2) FERERHIREA~ OB T-EAHDH

UEZZELT, F—0o®RBERELTHKAETT
J 7 A v A fiber shaft DIER % R A7z, B9 IR
9 & 9\ fiber shaft DIERIE, 77/ 74 )V AWM
FMIZRAT 2B R & 0 2 2D 08E, vi-
ral fiber knob & CAR & @ #5 & B X OF viral penton
base & oV integrin & O#EEDOBWE R R KR %
A Z & T, CAR OFEBMED b A0, Mk~
DBIZFEARFELZIHT 2. T7%bDH CAR M5
B9 5RO BEZTFEAIG 2 WEEIZT 5
LEZONS.

Z 2T, REAHOFEMIZA < 2 fiber shaft DIE
RICHI) L7 Adblong 1(23% HEE) B & OF Ad5long
I 4% iER) 2#HALT, LR —EIEFlu-
ciferase DEARIE L a2V bu— Lo Ad5 & K
MEF L7 10 RISR$ & 9512, CAR 0FBLATLE
L T\ % Hela MifaRkIZ BT, fiber shaft Z EET
L, BETFTEAZRDPEKTII0BREICKRS L
727, ¥/ 10 FIZR$ & 912, invivo ® Balb/c
T ADEBRIZBNWTH, CAR ODEBITCHEL T
DR, FFCT T A VAR L EIE TR
DOEWEH DR TR L HIEE 7 5 HR TOBEETEA
IS L LD, BRIRS BV, 2o, B,
B, BETH, BIEFEAED, fiber shaft DIER
2 & D FIICHIH S 7z

3) BRI~ DBERTE AR

BLOYWRMELT, BEANOBETEAL R
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sst ZZEFi] (low ssf)

sst 35381 (high sst)

10°0 Ad5 Ad5SS-14 1% Ag5 AdsSS-14
=
% }?i:jki 1m-3¢1 >+ﬁ
5 105}
o0
8 106
2 104}
@)
S 105,

103 10¢

101 10? 10° 101 102 10°
4L ARIF L/ HAE 5

11 A OB IS TEA RS
75/ 7 4 VA D fiber knob IZFEFET 5 Hlloop ~~ SS-14 #3F A3 5 &, sst HFEEHEOER
Ml (FEAEEEFVAIN) KBV TEETEARIHMINSG.

THZLERAZ. ZOMICALTEIRLA LY
2, 77/ 7 A VA fiber 6% D knob IZHFET 5
Hlloop I ligand & % A X7F N1 #FAL, %
?D ligand & EME LICHFEET AL T Y -2 D
FREEBEAEZFME L. 2 2 Tld, somatostatin L+t
Ty — (sst) ¥ —4 v LT, D ligand TH
% somatostatin-14 (SS-14) »7 I ) BEELH % fiber
knob @ HI loop (23 A L7z, F4HHIZ, Osst i F
FAREREICBWTREBAOILESN SN T WS, Dsst
@ internalization DT 7/ 7AWV ADENE
HULTwD, Z5IZ@octreotide Y »F L —
Ya v, SS T urEYRESHL S, SSBLT
sst iCBHTABRINAMRVBERL T E2056ThH
AW,

HI loop ~~ SS-14 %% A & 1L 7= Ad5SS-14 % {d
LC, BRSO 0 )5k % %12 DE5MG MILARIC sst
PRERB L UOBREHAORELIEY, LKR—-F—#&
{5+ luciferase DFEARNHR 2 BE L7z, B 11 IR
EI1Z, sst FHEAT (sst ERFEHIRE) 2BWTi,
Ad5SS14 i3 a ¥ bar— o AdS ICHE LT, mEik
BEoYy A4 VARE (10°) OATHEIZTFEARESL 15
ARSI S ¥ 7228, sst FBE M (sst B HUIREE
BT, §XTOREDOY A VARET, Ad
SS14 13 A5 I L CHRIZTEARNIMHERE
WZEmMLZ, 2oz, TTF/ A4 VA fiber
knob IZFE7E3 % Hlloop ~® SS-14 DFEAIZ L D,
sst DFEHPTLHEL TV 5 TEEEF~OELRT-E
ABDHEREING Z PR IN.
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