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We have successfully developed a pseudoreceptor system which allows rescue and propagation of
retargeted viruses displaying single chain antibody fragments (scFvs). Thus, receptor choice is not a
significant limitation for targeting measles viruses and the use of single chain antibodies for
targeting potentially allows us to redirect the virus against any chosen cellular receptor.

In this study, we try to develop measles virus-displayed scFv library (virobody library) using the
technology for identification of tumor-specific scFv. Human A549 lung, or BXxPC-3 pancreatic
carcinoma cells were infected with virobody library at an MOI of 0.01 to 1, one hour later the cells
were washed with Opti-MEM medium (Invitrogen) four times. 2 to 5 days after infection,
propagated viruses were harvested by repeated freeze-thaw cycles from the GFP-positive infected
cells. The biopanning was repeated several times, and finally the tumor-targeted measles virus was
cloned from the GFP-positive infected cells. The cDNA encoding scFv from the viral RNA genome
was amplified by RT-PCR for sequence analysis. However, the identified scFvs were not functional
as a tumor-specific antibody. We have assumed that the diversity of measles virus-displayed scFv
library is not sufficient enough to identify tumor-specific scFvs. To address this question, not
traditional ligation method but Gateway® Technology-based cloning method (Invitrogen) was used



for generation of plasmid library. Various kind of scFvs were incorporated into the C terminus of a
receptor-blind H gene in a full-length cDNA clone of Edmonston measles virus. Furthermore,
infectious scFv-displaying measles viruses were rescued from the full-length cDNA clones using
helper vaccinia virus expressing T7 RNA polymerase. These modifications dramatically increased

the diversity of measles virus-displayed scFv library.

R
(@B - )
R R R & @t
2010 FE 1, 400, 000 0 1, 400, 000
2011 4R L 1, 400, 000 420, 000 1, 820, 000
FETE
FETE
FEE
itk 2, 800, 000 420, 000 3,220, 000

e . ERIRE

P& D53 FE < f1E  SVESRERIRE S « SRR — iR

F—U—F o ERIE

1. WFERH YW DTS &
FEIZHEARICBITBHTHRNTL-EH %
WIRRTH D . FRZBATOIREIEICR LT
D T WR P 2 7 3 EEVR MR I R S o Hr
HRIBHEEDOHSI N EEN TS, ZHETK
REEHE X, 393 ERIZ VA NV AD Y INR—R Y
T RT 4 7 AEIZK Y —AREHUR (scFv)
EUANAEREHEH LR L, OILkD
A NVABIMEEPERT D Z LI o T,
scFv D3FF o TV DR M & BlAntEZ S LT
W T D AZ W BB AR A 12 0D AR JR YL X B H AR
R THID TR LT,

2. Mo E®

AFZED AL, ZoEMESHL, vA
JLAIT scFv RSV EHT 4 AT L
A4 7TV —, “UANAirus) + PUiE
5 A4 75 U —(Antibody Library) = EmR
7 474 77U —(Virobody Library)” %
LT HZ L ThDH, £LT, ZOMIZEHD
e BRT 4 T4 77 —L0 ., MM
EMERES R RAOPURZ RE L, 857 LR
IBREDOR A BT,

3. WD kL

scFv ZHEnR LIZRRBHET 4 A7 LA T
A 7FU—%. b b A549 Jififi, XIE Pancl
R F AL MOT=0. 01~1 /&Y &, 1 K
oA FaX— g %, OPTI-MEM
(Invitrogenft) T4 [l YL 2 Yo% L=,
B8 2~5 AR, A VARG AR
WAEER T A2 2 LI ko T A L R Z[EIN
THNRAL AR T TRREBRVIE LT, Ff&

7 a— AL Lz A WVADS ) A RNA &
[ L, RT-PCR BT LV scFv s+ % HEE
L., V= U AT 21TH Z LIk > THE
SR B HUR D[R] 7E % 5 A T2,

4. WFFERRE

FIEINTET7- schv 2T LI-fER., £+
OIS T PR E L CHERET 5
HOTIER o, ZOFKE LTI, FZ
PUERT 4 AT Vv A T4 7TV —0ZKEMED
AR+ ThHD ETRINTZ, FrEME BT
DEWHMOPUREZS L7212, L0 24k
HORENWTA T TV —%REESTLHZ LN
BHETHD, BIZE7 7 —VHikT o 27 1L
A T7A47 7V —7TI%, 10 D 11 RFEEDOLH
PHEHERFCE 5,

FIT, MBI T 4 AT VA T4 T T
— DL A ED D Z LITESEEZ YL T, 1t
KkDTAF =2 arTIERL, AT 7 —VD
PR RF BB A OGS ERA LI 77 A 2
RIA4 77V —DOHEIEIZE - T, FEFIZH
RILKBLELTCTFAIRNRIATTY —%
/T D ENAREE oz, — 5, HERD
B EARBEALR—{mE (N7 S %
SRIAT T =0T AV AEINT, FE
FAARWNRTH - 7278, FEHIERIT 7R Y
AT—=BREU 7 =T AV AT L DR
BWREHAWEZLV AT 2 —{EIck>T, 20%)
RIIKEIZH ELZ, A%IF, ZhoO®mR
> CTHEE LB HET 4 A7 L A
FA 77V —%FM LT, BEEERATRD
RIEEZRSLDTETH D,



5.

EA R

(MRS ) (FE2 1)

1.

Miyamoto S, Inoue H, Nakamura T,
Yamada M, Sakamoto C, Urata Y,
Okazaki T, Marumoto T, Takahashi A,
Takayama K, Nakanishi Y, Shimizu H
and Tani K. Coxsackievirus B3 is an
oncolytic virus with
immunostimulatory properties that is
active against lung adenocarcinoma.
Cancer Res. 72: 2609-2621, 2012.
Hikichi M, Minoru Kidokoro M,
Haraguchi T, Iba H, Shida H, Tahara
H and Nakamura T: MicroRNA
regulation of glycoprotein B5R in
oncolytic vaccinia virus reduces viral
pathogenicity without impairing its
antitumor efficacy. Molecular Therapy
19, 1107-1115, 2011.

(FR¥R) G4

1.

Takafumi  Nakamura. MicroRNA
Targeting of Oncolytic Viruses for
cancer therapy: & 70 [B]H AfEFE5
i e &, 4 & &, 2011/10/4, Oral

presentation.

Mina Hikichi, Minoru Kidokoro,
Hisatoshi Shida, Hideaki Tahara and
Takafumi_ Nakamura. MicroRNA

Regulation of Glycoprotein B5R in
Oncolytic Vaccinia Virus Reduces Viral
Pathogenicity without Impairing its
Antitumor Efficacy: The International
Union of Microbiological Societies
2011 Congress, FLI%, 2011/9/12, Oral
presentation.

Takafumi Nakamura, Mina Hikichi,
Minoru Kidokoro, Hisatoshi Shida and
Hideaki Tahara. Development of
tumor-targeting vaccinia viruses as
novel oncolytic agents: The 17th
Annual Meeting of Japan Society of
Gene Therapy, #&[], 2011/7/17, Oral
presentation.

Mina Hikichi, Minoru Kidokoro,
Hisatoshi Shida, Hideaki Tahara and
Takafumi__Nakamura. Enhancing
therapeutic index of oncolytic vaccinia
virus through combining microRNA
regulation and thymidine kinase
deletion : The 14th Annual Meeting of
American Society of Gene & Cell
Therapy, Seattle, USA, 2011/5/20, Oral
presentation.

6. WFITHER

(1) wFgefzs
Fikl &S (Nakamura Takafumi)

FOXRA: « EREOPIERT - RN
WFFEE 7« 70432911

(2) W 9e S fa s
BALP

(3) HEEAF IR
AP



