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Refractory gastroenterological cancer such as esophageal cancer, scirrhous gastric cancer, and
pancreatic cancer is characterized by rapid cancer cell infiltration. Therefore, refractory
gastroenterological cancer carries a worse prognosis than other types of cancers. Viral therapy for
refractory gastroenterological cancer is a promising strategy. Viral therapy using herpes simplex
virus-1 (HSV-1) is especially practical for clinical application when its safety and therapeutic
potency are warranted. In our experiments, we developed new type of armed oncolytic herpes
simplex viruses using global genetic analysis. In addition, we confirmed that the ICP34.5 protein of
HSV-1 is involved in many aspects of viral pathogenesis; promoting neurovirulence, inhibiting
interferon-induced shutoff of protein synthesis, inhibiting dendritic cell maturation, and binding to
Beclin 1 to interfere with autophagy. Because of its key role in neuropathogenicity, the y34.5 gene
is deleted in all oncolytic HSVs currently in clinical trial for treating malignant tumors.
Unfortunately, deletion of y34.5 attenuates virus replication in cancer cells, especially refractory
gastroenterological cancer. To develop new oncolytic HSVs for wuse in refractory
gastroenterological cancer and that replicate in refractory gastroenterological cancer, we have
recently explored an armed oncolytic herpes virus expressing SOCS-3 (suppressor of cytokine
signaling 3).
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1. HBFZEBRA S0 DTs &

ANV AFIECFIHSND T AV ZAOFEEIE
IR R TWD. 5 DL AR E
THEATNDLDIE, ~L_AT AL A 1 A
(herpes simplex virus typel : HSV-1), 75 /7 A
VA, UFTANA, =a—F s RV A L AT}
EndD. Fox 1T IEAbEE T DR RS i A
BEFZ AL, BRI HSV-1 D% A2 ETIC
JEHRL C&7. AR B Y WICBITD
oncolytic HSV-1 Oz L N IR 3 %.
(DHSV-1 15 LD [ FHERME

1B M6 3 2 I M 2 AR B 2 T2 4
P2 IR T 22 EITEIRISICRHATHSD. L
ML, VANVAEGELLIZDDEE - Th, $EiE
FEDT- DRI TA N R IR BT T LG R
DRV, L, UANVARIRT ) BNCERNAELD
LTI LT DEVOME 2R, AT
TCRT A IV ASEGN TR T 2 B 23 5 T S 4
TNWDI2®D, WWINRDF5E LT AV AT IE & A
faltbigs 2L, wMila Tl Lbmnr AL
AERNEDND. 22T, BIBFE AT A AR
FEICBWTEERZLE, ER MR35
JE A e /NBRIC PR D, MR 957 A L 2
BRLEEZ e KIRICAED L CIRIR I B X
JRTHIETHD. TDTOITIE, AT
LT A VAT D FNFRIZ B SN T R A 72T A
NV AAE RS G TED IO IR LA B
ELTeTANAYT ) DA G D2 L3 e TF
BThD. Foax BEHLTWS HSV-1 LI T
FIRTAN AR F OUEZFIAL THFESH
7LD THD.

(2)y34.5 a1

v34.5 {5113 HSV-1 O S (2 BE L 7= &

BFThD. Za RIS E T2 BRRITIE

T A NVARPRE, A— b7 7 P—HISE, ~LLR T A LR

A CTOTANAERENEZ LB T5. B
AT, VANVADREGE T DL, AR RNA
K AFME 7 17 A% J — ¥ (double stranded
RNA-activated protein kinase: PKR) 23U #21k,
S, EOFRBALIR T elF-2a 2V FR{LL, #&
BLLT, UANADZ LRI E R IER TSNS,
y34.5 BAE T YL PKR BEBEICHEPLL CToA L
ADH T B R E FREICT D03, v34.5 s 1
R HSV-1 [ ZIEF M CI3ERE A~ TH
%. UL, FEHIIECIE, PKR IEMEAME FL TV
BT y34.5 R TR I HSV-1 THHE R A 6E
ThHdH. ZOMEIZEY, y345 iz T K%k
HSV-1 23 Ml 2 pE TE 52812725,
(3)DNA £ ik B % 5

VAR X7V A F Rt EE# (ribonucleotide
reductase: RR) <°F I % F — ¥ (thymidine
kinase: TK)I% HSV-1 ¢ DNA ARk B
FThDH. ZhHDOBIE T2 RIELT H2ET,
HSV-1 (XIE# M CIIE R H sk /Ae<Ae 503,
MR Z & I ATE LS 7 C B T
1%, HHE RO RR 2 TKIGTERSE W ENEL,
INBDBIRF I ANELS L2 HSV-1 1 EZDE
G BMUESNDZE THERN AT REL 5.
(4)047 BI5 T

A7 B FOa—RT22 "I, 15 EHM
fea D FL R HE R BE R o AR — % — (TAP) %[
EFAHZ LT, MO MHC class | D384
T 5. ZOZ LR YARIAD T A VAL 2%

BHORREMHIL, 16 EDOTA /L ARG kT

T LORE GBI NDIERER T 5.
047 AR & R ISH T2 HSV-1 Tl 15 Efll
@ MHC class | FEELAMRFFE A, o fifal o %t
TOINED RS DL RS, FT2, 47
BARI1E USLL &7 e —F—iRor B



DI, 0d7 BIsFOKRKIZED, USLL #Bis
FHRFIN R ELZ LD, ZHUT v34.5 Ei
TR HSV-L TR\ T, 5L 7= A /L A &L
REA IS I CBRVIE T 9722810725,
(5)HSV-1 I KD S s DFfE

HSV-1 (2 LT A VAIRIE T, UA VAR
(2R JE MR DAl (viral oncolysis) 723 IE 54
RGN EAFE T HEMEINTE . U A
IV ARG TG R T C D IR R S0 R D
TEMALD B 726, TG BLL 2D AL
AR RINCEDT VaXU MRS, A VAT
FH MR S FUR SRS M L 2 AL PR AR it
TRHIERENBEDOIFLELTEZLND. 2D

Ed, ME ISR R RF LAY A B (cytotoxic T
lymphocyte: CTL) O, EIEHUR 73 F DA
ExEMBEELRWERT 7T ELTORNRB
FFCE, 1 DOREITKTT DIERITLIY, ERis
BT L COWBFN R AR TED.
(B)ZAVETIZTRAFES 47 oncolytic HSV-1

oncolytic HSV-1 L L CTOEEJFIE, Martuza RL
DHE I ED. TK B F A RE(LSIIZH

— A HSV-1 (disptk) 2 A T RIS /ERIL,

N2 BN SR R SR 7o A L A A 52
AELTZ. LoL, TK B FaRNE L ThDIE
T, PLIb LA A )L AFI IR N80 D%
EPEICREE L. S5IZ, R3616 <0 1717 &
IEIEALD v34.5 B RH 1 AR HSV-1 &
BT, BRI IS0 D A D I 55 P A3
IR LS TN E, BRI~ O TEA
BT, RIS AICES Dol RO TS
=5 2 A HSV-1 © G207 i, RR iEfs D
REfbE y34.5 Bl + RO EEREAL,
B FEBRIC T D8 DML L A HURAYIC
MERRSNT=Z LD, RERT VA —~BE %
XFREUTZH | FREGRRER M T, G207 DfE
BN G @ M T LR THLZENFRHE
hiz. LhL, TOHEE S RICKL TH RO
SWAEFELT-. ZIT, ad7 B FERESETZ

95 3 A HSV-1 0 GAT A 28BS S 7=, BIfEIT
ZHE P T MRS 2 ek 3 2 B R BB 8 Ui
R 5 B 0 R T B I 9 B C JE e S AL T
5.
(7RI TR A B R LT2D AL AFEE DB RS

95 3 ARG HSV-1 0 G47 A <0 T-01 |3 HA T
BENTIRREZ R B TR ~ LTSS
TWAHR, AR DT A VR 15D FHERF 72 B
Feb i A TET, HSV-1 [ ZIBYE DB A
flaz & FHOMBE A S ELHEE AT 50D
DD T HAT NIFET D, G207 HEFISH
A TSRO FU-101Z D OESTHS. -,
syncytium EFEIEALHAREL & 2758 T D8R
FERBATHIOICEBREBEFHAABRZILE
Synco-2D XA AR Zh A HE TR U 7223, FEHAb
IZIEE S TWRWORBERTHD. £z, lEEH
HOVTHR R T o= — 2 DRI
K0, UANRBAR T A BB, R R A7 R
fash Ra AT 2R AEINT0D. IBIZ, TR
WA HSV-1 OF ) NIRRT % B 7
ATy, YEEREAR FH BT 2 — DR & £ -
F RIS T RN HES LTS,

2. OB/

AMFTET, AT L (RERE, AL
FEB R, e (kT 28 LV R Y A v
ZDRFEE BELTZ. BIZIE, BREIERKROB
REZR)THE, 2007 025 2009 FOMEIZH
FESNRHEIR D 53 B Tl TS ETTIT AL
I FREGREER CTh o (1) KENR)E FHY >~ Hi
ZBYH D B #% (JCOG9501 study, JCOG: Japan
Clinical Oncology Group), (2): & fii1% 8
(b E DA A (ACTS-GC), (3): #E1T-F

F& BRI DAL EIRIEO BRI R (SPIRITS
trial, JCOG9912 study) 72 & D B Z /2 ER R R
DfE R EZRRGEEICRO BN, EHETRREL
To evidence D&, \WHOWDDH/TH A LT K
MR o7z UL, EATHEE, R 4 BR%F L



AHFEITOUVTI, evidence #BVIEZ DIZE D
BRARFBR DM 13 7e<, HR G ML OB R A E
BLlipoTnd. 22T, A IIAF VAT EIC
KT DHHIRIEHFE DO OLDEL TUA LA
FEICEB LTS, TA VAL O B T <
MOIFZESTODDY, ANV AZREDTRRRITIG
M 20H7E 1960 FRNSRSHTND. UA
NVAIXTER, B OME L TRl REYLL,
MR D53 T 2 T I AE 228 TH E
FEBL, ZOMFE TR A SRS 5.
oA )L AJERE (oncolytic virotherapy) &1, 71 /v
AZFERIRIC R S, AV AD EE) 2 5%
IR A KO DRI Z X D IRIRIE TH 5.
ZIT, Boxld, FREOE FTHIRA T B~
SRR A VA | B (HSV-1) & A LA B FRITIE
MIHZEEBINEL, LRIFEC, ZOREIRHRH
AIVARAY A U AP EE R PR I L Ch TR
BHHNE, TN O REETHZEORK
AEL S TCHREL.

3. WDk

A F )V A BT D 0 TR RE 2 AT
% thombospondin-1 (TSP-1) ¥& ¥ oncolytic
HSV-1 D B3
(1) MU NERER IR L 72 taxane 1Sy
- TSP-1 @ cloning MHEREF#AT

AL A O JEIG 0N BR BT ) ME RS 21 R

HEAS FIRATIC LD, ZOIER S T2 FELT.

LT, B OBERME/R o7 TSP-1 723,
taxane ZRPUEEFI DTG S TO B EREBI~DIE

e N 5D A Zh I ORI 2 HTNT TSP-1 B A,

& taxane OAEMEET LD BEND
HSV-1 {236 T TSP-1 5B BLHIK DT AT A
EAERLT 20BN BY, SV-01 R R FEF
SRR ZE T A Bt L R0 ik ) BB B b
W, TSP-1 1
FE:eh&eif XY total RNA ZH#iH L,
TSP-1cDNA @ cloning M7= @ specific maker:

oncolytic

BRI By MERIL7-.

5-TAACCTAGGAACCCGGGAAG-3’* T
total RNA 1V TSP-1 mRNA # 5L, ZiE
HWE L 7=. 2%, cloning vector pTA2 (Z
subcloning L, ABI ff PRISM310 Genetic
Analyzer A\ Ty —7 U AL THER L%
(2, SV-01 @ multi-cloning site {Z ligation L,
TSP-1 HEFFEBLOMERA Western blotting, %2
PG TENE MR L. 61T, ENE il
fatkTds, MKN-1, MKN-45, TMN-1 % Hu»
T, In vitro TOZNL LD expression cassette
O B IR T DREIC OV TR L2, &
DIEFHI BT, MEIRITLEARDOIL, FEl
FHAESE, SRR TR LT .
(2)Hybrid typed-arming oncolytic HSV-1 D {EHS
LEDEEREFRHT

F % X4 Tz, BAC (bacterial artificial

chromosome) system % Fl| F L 7= oncolytic
HSV-1 OERLZIL, ZOHTEREL TV =D
, A EIOWFEFIETIE, 0L Eo Ry
oncolytic HSV-1 2L T, G47A (Proc Natl Acad
Sci, 2001) ZFEAF# LTS5 3 #HAR oncolytic
HSV-1: T-01 ® BAC To®% T-BAC system
(Cancer Res, 2005)% F\NTHERE > T-H5 8
AL A (Hybrid typed-arming oncolytic HSV-1)
ZAERLL, AL AB R T DHHLT AL AD
TR RIZ OV TIRETL7Z. HSV-1 @ genome
DNA @ ICP6, ICP34.5 ® 2 & /RILSH T2
DM WNTED, AbFJETHWIZ BAC
system [ZZANHDRKITIMNA T, ICP47 st
R L& 7= triple gene deleted oncolytic HSV-1
DR AL TND.
(EBR T mha— A EE)
Day 1. AF/VAFHFEAMAARE, EAER] (fme
Z: B KRR) BRI LT A% L A H i A
(3x10° {#)% 7 Ml athymic female BALB/c
nu/nu mice ([ZIERENEE G- LTz
Day 7: Hybrid typed-arimg oncolytic HSV %
1x10° pfu i 5-97% (B 15 I n=10 &



T2). 165 7 H HICHEELD 3 L% sacrifice
L, MG AL, MG R OB E, 5 ST
s (MENE, A8, IFRE, RAUNE) o HELA 7Y
PZWiE H&E Y44, anti-HSV antibody, |2 L 5%
PRI AT -T2, 2SS H A H o
ZhESe oncolytic HSV-1 O 5RO G
HAbETITo7-.
() A — b7 7 ¥ — i FE 5 I 1R 8~ v
NRAGA NN OA L DY R
4 —h7 7Y — (Autophagy)id LV HIRAE
DOEEETHY, ZOMAASEFETER D A LA
BTN CERODE DT OV TRETLT-.
9, eNEEARaE 12 FEICRW T, A —
N7 7V —BIRBAEL TODNITONT, HHEA
el % B (fL 5 B U CHLERCIR BB L, A —hT 7Y
—DIEIETHD LCI PRz Tt g tal,
HIREPN 351 % Puncta formation %% # 5L
L7=. &51Z, oncolytic HSV-1 &Lt 2815
Puncta formation 22\ Ch [RIEEDORFE1T-
7-.

4. WFFERLE

(1) 18 2 ) AR - MR D DAE LS 2 i i v
ANADBRFELEZ DR

X0 ZEEVEOE O oncolytic HSV LT, Fed
ETH | FERRBRIEGES NI THD
%5 3 THAX oncolytic HSV-1; G47A % FACE #% &
I 5HTH S 3 14X oncolytic HSV-1: T-01% BAC
(bacterial artificial chromosome) 5% H\CAE
WM TR T o8 2L, ZHETICHEE
FHOPTo CEBIn FIRIED /U T & ke
Oy TSI A LSRR A VALV T THITERIE
BMEICETIGH FTREE LTS, ARV IRAR Y
-l AR FIEBL AL AR A L A(T-TSP-1) T
1%, LT OREABHLNCR ST, ARV RA
Ry Pr-l BIRFRBALRAT AR
(T-TSP-1), %5 3 AR~/ ALZT A LA (T-01) 1L
HIZ BRI, DA VAR E A5

B 5. £, HIEF MRk~ R T AR O
LA A L A(Strain F)LOB il RS, L
L, BEMAERRIZRITDU AV ZERIERIT)R)
WS DZENnD, 5% ORI, IRFiEs
L CHENLL CTITO R T, ™R ATAJLAD
TROFEREITR, 7 TR THHEE R
Hb.

QA —=—r77 = EREE AT DRIV A
NWVABFIC BT A MER EZ DFBHK

Fex PEHLL T et — b7 7 U — TR #
ARG AV ADBIENEIZOWT, LFERD
DIEMERIEERDOFE R, ANV AR VEDIRNE
FEAMBRRIZ U T, dot plot assay D B,
F—=hT 7V =RV RAT A )L ADE e R
PSS TN DI EAURBES L ().

ZIT, VANVAERBEDOH A LR35
TEN, RFRREO KRB FHEEEL,
SOCS-3 (suppressor of cytokine signaling 3) (Z
FHHL, ZhERBL9 5 oncolytic HSV-1 %, Hif
ko> BAC system % U CTHERIL, T-SOCS-3 &
LTz

20 T-SOCS-3 (F§~ T B fEMfarkioxt L
THEH N BAF 2B s KA A D2 L3 B
L7z,

DX, A= T 7 —BAILRAT A LA
#HRLZF\ T negative regulator £ CTO&E|%
L CWAIENRIBEIILIZAY, autophagosome T
ST &2 B I 56 0% 0 24 1Sk LTI positive
regulator TH5 FIEEMENN RS, S OIFFEICAE
MEDHEELRTD.
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