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T2 AW AERPSBEOIEAFEICH L TD
W RBREFEL L TCHATH 2 TREMEEZ R L.
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L. # §

F = ¥ 9% 1X World Health Organization
(WHO) ol Clit Ao Moo T
2EFHICZVIETH Y, FRH 500,000 Ao
FIENE SN TV, TEEBORHEIC
ik hXET—<w A4 )V A (HPV) OREHD
BE54 22 L EEOHETHS IR,
HPV BEROFE L LTT 7 F VDR E N,
T E SO REE R THF S Tw
5. BUIEOFEERICR$ 5E81E, FERN
3 % B 7oA O FE SR I L T T
EHRFLTH Y, AT FE SR L Tidhi
SRR L AL R E AN TH DA%, ZD
BT EEER R, T2, IIEE
WHO OfRAET, H#H5H CHEMK 220,000 A
AEIE L THB D, FEERICHARE Jidhwv.
L2 L, JUEEHEEL silent killer EFRENTH
0 W EIFZ WO EE 1T 60% ASHEITHETH 5 .

T T FFEA|RNT ) F X E DR
ENRIT B L3z, INHESEORRAEST
W TIL/IV #A 0> 5 4EEERIE 30% iR TH D,
RARHEDOH TEFHAL > L BARTH
HYYZoXIRBREY, IS 0mA
B3 2 BB RIEORBEISH L 5o
TWwWa, Fexid, DLRiA S 5 A HSV
GG EEIEE LR o T X 72,
Hffi~v 2 4V A 18 (HSV-1) (X3
PIHBT 28R 1 ~EEER LD 5
WIEANTEAL LRSS PN 72 0 CHEsE LA % 3E
ICESLOLIENTES Y. 41 A
B HSY X TK #& 572 AEEmieL, A
AWM RR E 72 4 )V AE A 5K
3F L7z Martuza &5 OHEEPSBEEL Y. H1
AR VA R HSV 197 5L 39059 O A fRUEE
R, BERP—EHH 2T O AR HSV-1 ~NH
RIS TLE ) % EDWREMED S V) 4T
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THEDH - 72, 6 2 MACHES A7 HSV
TIE, p M.58IEF & ICP6BILZF D 2D
ERFALL TS, p 345 BIETDREIC
L0 EFMILNO AR RNA KGFEH 7o 7
A0 FF—CITHITE RS RS, 2D
EFEMBERNTIEYANVAEAPEHTE %L
A, Fl, ICP6EETEREL TS
B, TANVARF IV FF—ERY RS
L4 F FRICER Y IEEMEA TIEEE b
Kl B, ZOTDIEEMIPTOREELA
Wk, TNOHOEEA LR L T L EE
NTOHRTANAERPTIEELE D, Ib
DET2 B 2 DORET %I L CREMENTE I
L, 42 AUBE S A AR HSV CIE g
B A =~ R E L BEREEAT D
7z Y EEARIEHSV IZ S S Ok
JEIZ & D EBNCOREEL RS IEICE S
L5, &6k EE T Mok
b, MBSO RIZVE R MG EDOHEZAT
AL WVIAFEESREERL TS TP E3
AR S A R E HSV T, 45 2 AR
YEHSVIZINZ @ 47 B TFB L Fh &
B b US1] 70— % —iH % NG LR
&4, EEMEIZ MHC 7 9 X 138 % HEds
S, U AV AR L PUEEREOER L
BILLAMEEELLDOTHY, KL TH
W T-011, ¢ 7 @IETBLUENREE
b USI] 70— —fHl % NG{b Ry
LREZEZE MHC 7 5 A I BB oM
L) BE SRR F RO 3 R IE B A R
PHSV Th 5 7. EEEMEHSV IS, ¥
TIH - RBRBEO e LT3 F ST R
FEFERE S 2 L TRRREBR A Th LT w
W BT AR TR, B2 HANE
WA RYE HSV (R3616, SV-1716) % v T
DINFIFHIARR IR L THFZED T T WV B
A, WP TDH B 3 WAL A HSV
RRHALRBEII SR TH RN Y,
LTk 4 1d, wmHTH D 3 HAES A
HSV & T-01 #ffH L T, ImARIA DR

IS ZE HiEL, & MaARHEMgR I 5
BRI R &~ 7 ZAF TN TOHELEIZDOW
THEZfTo 72,

II. AEMB/ELCHE

1. cell lines

b b IR S SR AR S e e e
o CAOV3, OVCAR3, SKOV3 & ik
BRIEH RO KOC-7S & Hv, b b= S8
HRAR AR (75 SEEBIE 2k © Hela LR
LR REH KO CaSki, SKG-IIIa % F w72,
CAOV3, OVCAR3, SKOV3, KOC-7S i
BRNEEEEE (B EER R ERERE £ v
7 — I N\EHESR, BE) L a5 xxi)7e.
Hela, CaSki, SKG-IIa (Z#HWf/ N1 4 vV —
Av vy — (F) »SEA LK. CAOV3,
OVCAR3, SKOV3, KOC-7S, CaSki i,
RPMI 1640 {2 2mM l-glutamine 700 L 72 55
LT, HeLald MEM £5#112, SKG-IIla i&
Ham F ¥ #1012 C37C, 5%CO, fF+7E F T
FEL2 ENERoBHIE 10% G 8B4 1miE
(FBS) , 200U/ml*X=3>1 ~ %, 0.2mg/
mlAMLVT MY A T URRIMLUCHEH L.

2. virus

T-01 (37 & Bl 8% (R RFAE ST
e BRI 5E & » & — e 0s A TR R R
BE AL =R SR AT B o Be i B 55 VB, B0 &
iRt XN/ T-0113 HSV-1 % #1574
Az LRI L 72 I35 v 1% HSV T 5.
v 3.5 85T, a 47815 T, ICP6EInT
EREEETANVATHD Y,

3. fAMfa s RE O E

1 x 10° M /well |Z3% LB 38 L /-l %
T2 R B L UV 96 FERfZICEnE b oS
¥ 70— TR L & v, TC10™ 4
HEjt V77 >~ % — (Bio-Rad Laboratories,
Hercules, USA) % F\CAMBECE 5HIl L
7.

4. 7 AV A DOFKIR) R OBET
g v 1 HSV % 9 5 92871%, DNA
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# 1. WARD A ORI & 2R ERE (R)

Grade0 : #Ex)
Gradel : & ORF

A - DS AMILIZTERRIC & B, BBt EOBEZIZE A ERRD R,

a: TOBEOME DADR /3 KA AMBOEY, BIER X iR 254

b BEOMG

= .
Grade2 : 77 ) OR)H

Grade3 : &%)

MAD 1/3 PLET 2/3 RiIZIEAIEDZENE, B2 & ICHEZ & 2580 5
A

HAD 2/3 UL ISR LN, BOE: O TR, HReEER0 5,
DAEEDTXTHIE > T oD, T3/, HELSE. WIFEE

D BV ITHHEALR TE SR SN TV LS.

EIRFHAMZ EBRE R X ORFHERIT- 72
96-well ‘FH 5% 7 L — b (Thermo Fisher
Scientific KK., ###t) 121 x 10*cell/well 12
FE Lz T oM % EE T 5. FfE 48
R £ 12 T-01 # 0.1, 1, 10multiplicity of
infection (MOI) THifg iz &g &, B
% 48 Rt D A M= %2 W% L, control #
LIz, sEE Cell Titer 96° AQueous
One Solution Cell Proliferation Assay ¥ v
b (Promega Co., Madison, WI, USA) %
il L7z, B3R 2 K £ 490nm
(ODyy) B & "B Ik & & L T630nm
(ODgs) OWNEEA~ A 70T L — b)) —
% — (Tecon Austria GmbH, Austria) T
WeE L7z, MRAEFEREUTORETkRD
7. MIRAAEE (%) = (7 A )V AR well
? OD - 7 4 b Z M well ® ODgg) = (%
AV A FETRI well D OD - 7 A NV A FER
i well ® ODg,). IEFMAEE L7 4L A
R Gl e B EE (= 2 >, ECLIPSE,
TE300, H) = HWTHuZ L 72

5. in vivo TOEE B

¥~ 7 A OB RIS FERRFEIY
FERZE B S ORF R KR 23-061), &
FEWIEL v 5 — T, REGYFEREL
y—FHABAHZIAF L TEBLZZ. T-01 O
PUEE R RIS BIZE £ o & — O IEYFEERE
TAT o 72, EBRBWIZ L5 Ao Mo CB-
17 /ler-scid/scid]cl (SCID) ¥ A (HA 7

L7, ®H) &, NOD/ShiJic-scid]Jcl (NOD-
SCID) ¥ A (HAZ L7, Hal) 2 L7
Specific pathogen free Jifiz% T 1 &5 4,
FEEREITo 72, LR, e
BIZT~ o AES R e ROz &, 72
I ABHE IS ORI BV THWHETH
WHNTWAE XD, & MNIEIEET VT
13 SKOV3, & M FESEEET I TIE Hela
I 72, SKOV3 % 1 x 10°cell/100 p 1
C Phosphate Buffered Saline (PBS) |2 /&%
L, 100 4 I/mouse TSCID~¥ 7 A B L Y
NOD-SCID ¥ 7 A @ T #BEz T 12 Hefd L 7.
HelLa (3 1 % 10 °cell/100 4 1 T PBS (2 f% L,
100 u I/mouse T NOD-SCID ~ ™7 2 D §
TS L .. MR 2-3HERT
JEG AL L OREEZ RS L2 EEED
S5mm IZE L TH 5 4-5 H O RIR CHBHEIC
1Z T-01 % 1 x 10°pfu/50 u 1/mouse (2%
L BEB M2, Control 121X PBS % 50 u I/
mouse FZ T IZ#EH6 M5 L7z, Mg
Bl X OV £ L AFERERRIE, <7 AR LY
L ARy FOv (G EEERR A S, W) %
50mg/kg MEHEY 5 LB L 72, BB R
i, (EEAE) = EHoRE) x (EEO
) T 2 P THEM L.

6. JRELHLRRARES

FnENO~ T AGESEFEER 43 0 HIC
SFEAME B 212 CEE S S IES AR 2 BB L
2o WRLEEE RV YEERTo
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(x10°M@ /well)
10 I
: A
T ——0OVCAR3
?5 6 . +~SKOV3
5 T - -CAOV3
# . s KOC-7S
f
2

72 BEfE R 96 B¥fE1%

1. & bYIERE f sk R o By Bt ik
R B9 B kAR T4 5 CAOV3, OVCARS,
SKOV3, KOC-7S % 1 x 10°ffl /well 5 ®
72 WEfE £, 96 MR 1 o M B & Wl oE L 72,
HAIETERE | A 4 & By A mie i R L7z,

724, Hematoxylin-Eosin (HE) 44 % 47 -
72, BEB AR HSV 2. 5- 0 Mk %0 F
FENLIRARHE OIRERIC & 2 M) H itk
(F) #HCTHELZ (£ ¥,

7. frEHaLEL

2 B [ o W1 Student @ ¢ 52 & W
BEREATWA LS 3, 4HEMOLE L one-
way ANOVA (—JtE &5 8 %170,
BEETHhHYEL BHBOE%L Tukey's
multiple comparison test THEFE L 72, #EE;
BELRZALIZE L Tix Kaplan-Meier 7 T
MLRERE L7z, /2789 X b v 77 2 B
122 W TiE, Mann-Whitney ® U ZE 12T
HEEZ%MELZ. pfHEA30.05KMHTH5S
LEBETHDLEARL LT

Im. # £
L b MIREJEERMIEM, v b T E SR
FH SRRk o0 BE Bl BE D AT
CAOV3 X 7215 [ # 3.4 x 10° 1 /well
7 5 96 [ #1212 7.0 x 10° M| /well |2 B4
i L, OVCAR31Z 3.7 x 10° il /well * &
9.2 x 10° Ml /well, SKOV31x 3.7 x 10° fl
/well 70 5 8.2 x 10° il /well, KOC-7S iZ
2.9 x 10° M /well 2» 5 8.6 x 10° 1l /well
ICEn TN L 72 (K1), & MIRHLE sk
FlfErk 4 B OB B HEIHRE LR R L 72,

(x10° /well)

4

35 =

) 4

25 7 —=-SGK-la
# o, v -~ CaSki
g . Hela

15 2

1/ [ *p<0.005
! i I
05 -

72 BEfETR 96 BfEIT4

2. & b E S R etk O HgHTE
v b ESERHRMIOYR TH 4 Hela, CaSki,
SKG-ITTa % 1 x 10° M8 /well > & 0 72 K5 52,
96 ¢ 2 DM Bz WE L 72 M8 s g
e g e Sl TR L. HRER
TAZY) A7 (p <0005 THRL7Z.

Zrzxt L, b b FESUEHRMEK T,
HeLa 3 1.0 x 10° Ml /well 7» % 3.1 x 10°
8 /well, CaSkiiZ 1.1 x 10°M@ /well 7> &
3.2 X 10° Ml /well & A7 L HFEL 720
12 A L SKG-IMTa 1% 0.7 % 10° 18 /well 7* &
1.1 x 10° 1@ /well &, SKG-IIIa ® & 96 i
R CifasmA Ml (2). b MIIESEH
SRR & v b T S EROH AR Tl
BATHAE LA IS 2 R0 72 (p < 0.000001).

(%)

120
100 1 !
80—
% MOl
60 010
= =]
401 m0.1
20+

0,
Hela SKG-lla CaSki OVCAR3 CAOV3 SKOV3 KOC-7S

3. in vitro T? T-01 J&Gk 48 WeE 4 0 A A =R
b R SR HORA AR & v b 5P B R
fakkx 1 x 10* M8 /well & L, T-01 % 01, 1,
10MOI TZENZNIZEG &+, control #f & [
L7z, etk ML 37T T 48 BRI RE L
72, MR 1T control & IEE L 72 A AEATAS
BEZTNENOMBEK TR L. EFMaE
WZBWTHERTRD =07
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&+ 10um

10um

10um

HeLa & SKOV3 @ control & T-01 #%5-% (MOI 10) OEH

A a) 24 B0 HeLa @ control, b) 24 Bif{%® SKOV3 @ control, ¢) 24 B # o HeLa ® T-01 %5-, d)
24 W %D SKOV3 @ T-01 & 5-0FH, A7 — VITEREIIRT.

B.

a) 48 WrEt: D HeLa @ Control, b) 48 B:f#% D SKOV3 @ control, c¢) 48 K% ™ HeLa @ T-01 #%45-,
d) 48 Bl SKOV3 O T-0L #5505 H, A7 — VIFEE FICRET 5.

297



298
(g)30
25
20 T A D ilii%é
;§i§:%%f%fflflill
15
*
E:
10
——SKOV3(SCID Control)
- SKOV3(SCID T-01)
e -~-SKOV3(NOD-SCID Control)
-+-SKOV3(NOD-SCID T-01)

0 0 3 5 7 101214171921 24262831 3335384042
B#

X 5. PRESEETIVD control #E, HBEEEDOKREHERS

SCID ¥ 7 A B LU NOD-SCID ¥ 7 ADZ

FNOOMREZREH IIZHE LR E L

mL72 BH: LA 2RO, SR RER
MNIFRD o 7z,

REILPFHRE L HET
RL7.

2. in vitro TO MIIEJEHRMAEE,
= SEdE R R L4 % T-01 @
AN RN R DR

T-01 % MOI 10 T4 & ¥ 48 [ £ D

HEFMIEIL CAOV3 Tld 53%, OVCARS3
T 1X64%, SKOV3 T 1£64%, KOC-7S T
13 50%, HeLa T 1% 46%, CaSki T & 40%,
SKG-IIIa Tlx58% TH-o72. ZDZ kI
DAV ADHEEICEEMEGE LT %t
ZLTWBIZENHRATESL (M3). F72,
MOI 10, 1, 0.1 235 & T-01 (X7

AN S LRI RATR 2D &

RO —H, b MIEEHRMED 4
TEMH, F%E“‘ i 1 SRl iR > 3 BEH THE
Jie X5 0 E % RO 2 AR
ICHEZIL abéf)&‘ﬁ‘o 72. ¥7-, SKOV3 &
HeLa @ 24 By #23 X 0F 48 B¢ 2 0 i IR
BEDBILTIE, 24 W12 35\ 40 i
PEEICHIROTB Y, 48 WEfI #2121 24 e[
B & AN L, MRS ST L
TWLZENBEDOLNT (K 4d-a, b).

3. in vivo TOREEIZXFT % T-01 OPLliE
R RO

P B £ 7L SCID < 7 A O control #,

)RS

=i,

i

10
——HeLa(NOD-SCID Control)
—=—HelLa(NOD-SCID T-01)
5
0 T
0 3 5 7 1012 141719 21 24 26 28 31 3335384042
B
[X 6. 75 SHHE € 7V D control BE, GO K EHE

%

NOD-SCID ¥ 7 ADFNZENDHEDIKE % %
HEWZHE L FEShER R L2 RHN%R -
AxERD, BWMBEERDIIRO Lo 7.
REITTFIGREE HE TR L.

EEBECIIAREIIRAMICEINL, &k
ERAIEERD L h o 7z, IIEIEE 7V NOD-

SCID ~ 7 A Control #, {G#EHETDFAIC
OB AREENZ B, TESEEET IV
@ NOD-SCID ¥ 7 A T & control ¥ & & #
T, ML QREHM 2 EEENEZZRED 7 (K
5, 6).

WWT, JBEEAEICOWTHBERKRE %
fTo72. JRBESEET IV TSCID %7 AND
SKOV 3 ##fE 8 Tl Control B, HHFEHEL D
B4 HBHICERERZ RO, controlﬁfF
TILEAE 19 H H LD & R HR % 72
$IH o WEBEIZB VT, T—Ol?x
5.2 [ B DIRE CTHRIBEEEOZEALr 22D,
#1355 HH (T-01#% 5 /4617 HE) D&
1% control # & {GHEEEOMICHEE AR I BV
THEEEZZZ®7 (M7). NOD-SCID ¥ 7
AN SKOV 3 Efi# T, control #, i
L SFMBZ 100 H LD S EE 0
KERBOL. BERECBOTE, T-01#5
3 o H DL CREBARFE DAL 7% e o 72,
NOD-SCID ¥ AC, d#ff26 HH (T-01
e5-BMG#% 7 H H) 205 control #f & (G HE
BV EGRREICEEEZZO7 (K8).
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(mm3) SCID mouse (SKOV3) (mm3)
200 200 NOD-SCID mouse (SKOV3)
180 180
160 160
140 140
g 120 E 8 120
= 100 ——Control =
%71; —T-01 g 100 Y Control
5 80 . i -
p<0.05 80 : - T-01
60 .
: Jﬂ/ 60 — p<0.05
0 i 2 -
" I Bus T Vit *
= 48 puEEEE NS e ST S e E RS
0 0
035 7101214171921242628313335 3840 42 0 3 5 7101214 1719 212426 28 31333538 4042
I T T B B T ¥ F t ot ot ottt tTo#s
B BE#
7. PRHEIEE TV SCID ~ 7 A DB EREHER 8. JNHLEEE 7V NOD-SCID ~ 7 A O il 555G ¥

SCID ¥ A DYIHFEE T VIR L, KEIT
RL77ZH (17, 21, 26, 31, 35, 40HH) I
#1 6 [8] control # 12 1& PBS %, HB#EHIZIX
T-01 # Z N3 50 u 1/mouse £ F & 7213 &
PPN G- L7z, v A& B n=8. KD
JEG R L B AR L HE TR Lz, A
BEEETAZ ) A7 (p<005) TRL7.

%

NOD-SCID ¥ 7 A DUIESEETIVIIK L, &
FlIcRL7zH (17, 21, 26, 31, 35, 40 HH)
IZFF6 I, HFEREICIE T01 %, control # 12
1Z PBS # ZNZFN 50 u /mouse EH M T 72
R TICHS L v X 38 HEn=8. &M
DO EG AR P ESE AR E HETR L7
HEZETAZ ) A2 (p<005) TRL7Z.

(mm3) NOD-SCID mouse (Hela) (%)
2 y
0
20 20 4
=
15 % 1
[ —-Control ? 60 |
ﬁ 0 - T-01
i1 M 80 1 -=- Control
5 I T - T01
M"&q [ I R T T R B
0 A S T.01 B5EH
0357101214 117 19211 24 2;528 311 33315 38 40 42 L ories 10, TEEEE L OBBEEIC B2 T-01 3%
a5 AT @i T PRES
TEFIEET )V HeLa i~ 7 A 2BV
[49. T8 %HE 7L NOD-SCID < ™ A 0 ifis ki P e

R

ZKHIC/aRLZZH (17, 21, 26, 31, 35, 40 HH)
WZEF6 [, HEIEEEICIE TO01 %, control #E 2
13 PBS # Z N1 50 u 1/mouse BN F 721
Bz F iz 5 L7z, HeLa & NOD-SCID < 7 A
THHE n=6 TIT- /2. &HOEEEREITTY
JESAREE TR L., HEEE2T A Y
A2 (p <005 TxRL7.

T ESHREE TV O HeLa FEFEHEIZ, JNEHEE
F VT SCID ¥ A & NOD-SCID ¥ 7 A @
RN CIEEARICAEE T ON L Do
722 & 75 NOD-SCID = 7 A @D & T DO E}

FE S5 5225 6 Lt 4 JBFE D 72 728, T-01
5% & BT 2k 2% % Kaplan-Meier %
TR L 72,

% 1T - 72. NOD-SCID ¥ 7 A ~ HelLa # &
L 14 H BIZHEE I % 789, control #: Tl
JEH X RBEM E o T DKL, &
FEREIZ BT T-01 %5 1 [ H DA 2 & i
AR DAL % 5B 7% { 72 o 72, control #
& AR OB RRR 1X R % CHER
L7z 2 BEMICEBEZ R e o7z (K9).
FESHSEE TV D HeLa M OGERT
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gk

11. JRHEE 7V o HE Zeifg (100 f535)

a. SCID =¥ 7 A ® control £ HE 4%, JEALIR D HLHBIZEEEE O HUMEETE, ZERTERL (<) 2720 575,

JE P #EAELIERR D 22 v,

b. NOD-SCID ~ 7 A ® control #: HE fEA. a. FEHIZHOMEEETE 2 2260 2 St LIZ 3D 2o v,
c. SCID ¥ 7 A DGR HE KA. JEEIZIZIT 100% 4 L, ML & 225> T 5.
d. NOD-SCID ¥ 7 A Di&#EE D HE AR, BEEAKED 1/3 BEIZEIEIEE L OB LA 20 5.

1, T-01 #5512 PE VIR ARG 28l T & 7
WIE EOFINE ROz R ET o THIEE
RO, JEED D o7z B b
O B EE-o &) Lo/, HRMRE
KOVEATAT O TIEF A AN E T & % <
7o 2R CIES A L HIBT L 72, HeLa @
JEE N deE & T-01 #:E R %L % Kaplan-Meier
BETRL, RO TIZ1ED T-01 % 5T
JEBOWEEEBDLLDOLH Y, REAIZIE
BT J21EH 66% & 72 - 72 (14 10).

4. JRERFNIRGT

I NBHE OB & B MR A ) e S e
(%) % M CIIESEE 7 )V T SCID ¥ 7 A
& NOD-SCID ¥ 7 Z DIEHFEEEIZ DO W TRIE
HE % 1T -7z, control #TIE, SCID ¥ 7 A
& NOD-SCID ~ 7 & & & |2 B2 F 12 HE 955 4 i
R, JER ORI LT A R B

0, LIRS SN o7z, T
control FEIZ B W T L&) FH % Tl grade 0
& L7 (M 1l-a b). SCID ¥ 7 A G,
50% (8 PEH 4 L) 2B\ C Rz T I HEE A5 A
FRROT, MUELERO bz JEILE
L7z &%z, LR AHE T grade3 &
L7z (M 11-c). %72 NOD-SCID ¥ 7 A {fij#
ETIE, 50% (BPEH4L) I2BWwT1/3 Lk
L OEBU AR O ZE M & R, A LR RO
722 & B IEALFEE R R 2 1T gradela
~1bTdH o7 (M1ld). SCID~Y 7 A &
NOD-SCID ~ 7 A DiG#H % Z 121 grade
S L 72 b @ % Mann-Whitney @ U ¥5E 12
THEEYRE LA, HEEER TS 2
LEBEEIRD R, o7 (M12).
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grade

3 eeoe  mm

24 e [ 1]

1b —— um

1a - - T mm

0

SéID NOD‘-SCID
12. f?%%ﬁ%?)b?ﬁ%ﬁ@ﬁfjﬁ%ﬂﬁkiﬂﬁ grade
H)5g

PREIEE 7V @ SCID <7 A B X 18 NOD-
SCID ~ 7 2 Ol A\FHEOGIT & 5 A
FRFEE (L) ORMEH EIZHE - T SCID
< A (n=8) & NOD-SCID ¥ A (n=8)
DOEFEFEZ DV THBFHE T T 72
Grade 0 & ZNZENDORBHETILE L
o, EEBM TS » B EEITED
LN hotz.

Iv. & &=

BUFE, BIEFEICBWTE S % B FHRUHEIC
TR A OB AP TON TS, ZD
— DAL BN AT DI T B R TH
5. Fax, PEBERE SV ORRKIS I
FVF, & RS B SRA AR 4 Fl 12 oW T
S PEFE N BRE Hok (CAOC3, OVCARS,
SKOV3) & BffifalrsE (KOC-7S) ok
RV, b bR SRk 3 AR I
W BRE SR (HeLa) & P b Bz 9 sk
(CaSki, SKG-ITTa) O#LfEA % v TS L
7z,

X U2 i vitro |2 CIEE 7H# 1 HSV @
HIEBE R E R L2, ZoR%E T-01 %
10MOI TG S 72354, 48 BRI 417
MIRLZDS 40 ~ 60% FEE & A £ 2Bk
o 72, M CTRUSIZIES D & D3H o 72,
Z it in vitro T o 72 B O FHRE T
R F M OBIERE D, T A VA DY
WE, FNTO ™ A )V AEE O L3
BRLTWBE EEZLND. BRTHW Y
B EEAIRENC X o TRBEEIZ b o T
CHBHRMENRIBES L. 3512, Bk
48 R [ Tl ek 24 BRR & i L CRlla o
BIRDSE A CTHEAAHISHA LTz E 72,

REFETIET-01%0.1, 1, IOMOITZMh
FNOMITERIZEG S 7245, 0.1MOI Tl
HEAIIE D 85 ~ 99%, 1MOI Tid# 65
~85% & T-01 DHRME % R 3 & A A7
JIRPETFLTWE, IR0 s, E
Bo VAR HSV G312 13 R MR & A= AK
TN D Z DD SN,

W\, in vivo TOPUEER R OME %
fTo7z. WEEEMEHSV IE, YA IV ABE
DIEBERRNETZT T, PUESIE LG
MWiLT B EvbhTwd ¥ 4% TOXH
HyHE T, MR SEE T AR & 2 PiiE
BREOKRE 21T 0 TH Y, NKAME
IZOWTHRE 21T > TV A HEIE R\, 40
Kk, REAEETVYYIATHAVL L
&Y, EEEEE SV OfEE fEIc
T NK B O TGS L 72,

PN B ' 7V @ SKOV 3 ¥ 7 # T 13,
SCID ¥ 7 2 & NOD-SCID ¥ 7 A 2B W T
Z NN D Control #ER, GHHE M O E %
BREELE L EEEEZ42HBRS
T® SCID ~ 7 A O F-¥[E#; A% 1Z Control
# T 12 86.3mm’, A B T 12 6.5mm’ &
72 1), NOD-SCID ¥ 7 A C & Control # 1Z
156.7mm®, A FIX 10.0mm® & & 5 72
SCID ¥ 7 A, NOD-SCID =¥ =7 A ® Control
FEM, REREE ONEGARIIAEELROR
WS, SCID ¥ 7 A @} 73 NOD-SCID <~ 7
2N PRGNS W AR E N,
SCID~¥ZATIET -BHMilEARIEL W5
D7, NODSCID~¥ 7 ATIET: Bz
RIS Z natural killer #If8 (NK #ifg) <
a7y =7, HEOFEE;ET LT
H. 2O &N, Control BER o Ak
ZE NOD-SCID ¥ 7 A T T L CTwA NK
MiB7Ze & ORIEMILO B X AN L T 1]
REVEA S 5. NK Mg, 1E# M & S
o BE i 72 & ol % MHC 7 9 A 1%
HTRSFAZENTES?™. MHC 2 5
A 11 NK Mg o e B R IR S L 5.
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NK #ifgid MHC 7 9 A ITEHEMMET L Tw
% 7 AV ARG R BE B L2 L Gt
GEME ALY 5. 72, MHC 7 9 A1
FEBPMRT 220 7% < Th, NKMIEOHE
ZEAARD MHC 7 5 X 1 &\ o 723 2254k
IR BT A2 EICL > TNKMED
MR E IS L S5 7. AEBRTH
W7z T-01 1% a 47 BET % R S G E
Bl m o MHC 7 5 2 1 58 & {3 S &
Tw5. SCID <7 A D iE#ERA NOD-SCID
<7 AHEHRE I AREG AREAVN S WS L
5, BYEEMRE O MHC 7 7 A 1583
AR S NIREET Y, NK MBS 2R
RO & > THRBEE D H > 72T e
PEE 2 HIA . IRERERFAT RICB W T
1%, SCID ~ 7 R {f##E D 50% T ¥ Ml i 72
Rl 2 UL 2 3R % o /2. NOD-
SCID < & A {HEHEEE D 50% T b &l i o Rl
R ARHEALDSFRD B 7z 2s, —EIcEL o
AT A3 & 7z, e O Bl 2 M LI,
T-01 2SHESSMIBL N T o A HE5E L, FE5 A
ETRPN D ANEEEBE L 727 A VA
Wi L 72 BB~ & e 2 4 ) R & (R By
(2, BEB R R AR EE b 725
LRz Z2605 1% SCID < X
X NOD-SCID =~ 7 A O 5 BLRL#k - By it /. o>
#7205 NK MRS - d ZE 2 on s
A3, IHPRSEAT LA 513 NK M O FETE 13D
WSR2 no 7z,

I B € 7V T HLRR S R R SR R 52 1S
SCID =¥ 7 A & NOD-SCID < 7 A O ik # #
M CHEBARBICEEENALN o722
E0 S, FTESEMETE TV HeLa #EHAETE L,
NOD-SCID ¥ 7 Z D A CTHEL % 1T - 72. [
B 1% 42 H H © I3 JE 5 K75 13 control
B T15.0mm’, HHEEIE14mm’ & A D,
JEB ARG IS IIRO L NAEEIFOON
eirolz. LarL, WGEBETIENG66% (6
PCrp 4 JC) O RESNE K Z B, F72 T-01 #%
5356 AT o T % 2SEE TN 213 4 |

H5FTICAELE CoBRLY, FESE
(2B B RIS TR B T T HSV i
IS L B EMEOWElFETEL DL
£z 51 %, NODSCID ¥ ™7 A 2B WT,
SKOV3 & HelLa @ L Z 1D JE 1K 1L,
SKOV 3 Tl Control #i% 156.7mm°, &
12 10.0mm?®, HeLa T Control #:iZ 15.0mm®
EEEE 1 4Amm® &4 ) ER AR OE W Z
ATz, JIEAEREOEWIL, n vitro I2B T
b b FE AR & v N ISR
BT AE 1A B (p < 0.000001) 127243 1,
b bINEEMARR OBEFEEEDS Al > T b 2
EDVBERIZH B EEZHN D, MEHEGEREDS
B SKOV3 &, Hifugsiats5# v HeLa &
DN, EEM DRI E 2 BB E L
T, T-0l OMBAEHA Y — FIZL5 b0
EHIIEAND BN 2D D D W HEMEDE 2
5N5.

BE, EEAEMmEHSV 3E s Ech
0, 5 2 HARE S R HSV (G207) &%
3 MRS A HSV (G47 A) Z T 5
&85 3 AR A HSV O 5 A% & 0 iR
Pl a2 B &5 2 EDEE &S Tw
Y F7 83 HARIESAMIE HSV &AL
FRLEE DB TIEIAEETRO R DO
L X ) b IESHIRN L, BET A2k
TELLRLMENIRBOLNE ZEDRENT
VBB R NRHEIR TS, 85 2 AR
B HSY 2 W E L fibhTB 5
T SR OEBATIEE 2 AR
P HSV & O HEBAET 34T 2 T e »was,
55 3 AR R HSV 2 Vw722 & T
WHTHES AR A MERE T & 72

A NLARIFGE A & NE B A IR HSV 250 A
BRI LCHBTH Y, TS NK
MU 722 & o S ML b JE 55 7 R 4% HSV (2
FoTHEBILENRTVWATREMED EZE 2 BN
7. A, EEEMYEHSV #5- T To NK
MIRBTEYE 7 &b FEMICARGET L, ERIRGHR 1M
T T2 MNMEXED TV LENH L.



R @ NS B B R £ L 2 ORE 303

Wef2HI1I2H720, KIFFEIZ B TR 2
HE e L T 2 & o 70a FEFRAE L iR
IR, BN TR ZEENI 02 S T
LR L R

AN FENE SCEB 2748 A S K 27 W s 1) JE AT 1 S 4%
$iZE, RERBEREHOIOOERY =7 T4 27

X

1) Lawrenson K and Gayther SA: Ovarian cancer:
a clinical challenge that needs some basic
answers. PLoS Med 6, 126-129, 2009.

2) Harries M and Gore M: Part II: chemotherapy
for epithelial ovarian cancer-treatment of
recurrent disease. Lancet Oncol 3, 537-545,
2002.

3) Martuza RL: Conditionally replicating herpes

vectors for cancer therapy. J Clinlnvest 105,

841-846, 2000.

Martuza RL, Malick A, Markert JM, et al.:

Experimental therapy of human glioma by

means of a genetically engineered virus mutant.

Science 252, 854-856, 1991.

5) Mineta T, Rabkin SD, Yazaki T, et al.. Attenuated
multi-mutated herpes simplex virus-1 for the
treatment of malignant gliomas. Nat Med 1,
938-943, 1995.

6) Markert JM, Medlock MD, Rabkin SD, et al.:

Conditionally-replicating herpes simplex virus

mutant, G207 for the treatment of malignant

glioma: Results of a phase I trial. Gene Ther 7,

867-874, 2000.

Cassady KA, Gross M and Roizman B: The

second-site mutation in the herpes simplex

virus recombinants lacking the gamma 134.5

genes precludes shutoff of protein synthesis by

blocking the phosphorylation of elF-2alpha. ]

Virol 72, 7005-7011, 1998.

8) Chou J, Chen JJ, Gross M, et al.. Association of
a M (r) 90,000 phosphoprotein with protein
kinase PKR in cells exhibiting enhanced
phosphorylation of translation initiation
factor elF-2alpha and premature shutoff of
protein synthesis after infection with gamma

134.5-mutants of herpes simplex virus 1. Proc
Natl Acad Sci USA 92, 10516-10520, 1995.

9) Benencia F, Courreges MC, Conejo-Garcia JR,
et al.: Oncolystic HSV exerts antiangiogenic
activity in ovarian carcinoma. Hum Gene Ther
16, 765-778, 2005.

10) Mullen JT, Donahue JM, Chandrasekhar S, et al.:

4

=

N
—

S 70 Y = 7 b ot S .

A L CHR 3R &S FISRAH BRI 2 v,

i

Oncolysis by viral replication and inhibition of
angiogenesis by a replication-conditional herper
simplex virus that expresses mouse endostatin.
Cancer 101, 869-877, 2004.

11) Wong RJ, Chan M, Yu Z, et al.. Angiogenesis
inhibition by an oncolystic herpes virus
expressing interleukin 12. Clin Cancer Res 10,
4509-4516, 2004.

12) Folkman J: Fundametal concept of the
abgiognicprocess. CurrMol Med 3, 643-651,
2003.

13) Todo T, Martuza RL, Rabkin SD, et al.:
Oncolyticherpes simplex virus vector with
enhanced MHCclass I presentation and tumor
cell killing. Proc Natl Acad Sci USA 98, 6396-
63401, 2001.

14) Rampling R, Cruickshank G, Papanastassiou
V, et al.: Toxicity evaluation ofreplication-
competentherpes simplex virus (ICP 34.5
null mutant 1716) in patients with recurrent
malignant glioma. Gene Ther 7, 859-866, 2000.

15) Markert JM, Medlock MD, Rabkin SD,
et al.: Conditionally replicating herpes
simplexvirusmutant, G207 for the treatment of
malignantglioma: results of a phase I trial. Gene
Ther 7, 867-874, 2000.

16) Kemeny N, Brown K, Covey A, et al.: Phase
I,open-label, dose-escalating study of
ageneticallyengineered herpes simplex virus,
NV1020, insubjects with metastatic colorectal
carcinoma tothe liver. Hum Gene Ther 17,
1214-1224, 2006.

17) Hu JC, Coffin RS, Davis CJ, et al.. A phase
Istudy of OncoVEXGM-CSF, asecond-
generationoncolytic herpes simplex virus
expressinggranulocyte macrophage colony-
stimulatingfactor. Clin Cancer Res 12, 6737~
6747, 2006.

18) Kaufman HL, Kim DW, DeRaffele G, et al.:
Localand distant immunity induced by
intralesionalvaccination with an oncolytic
herpes virusencoding GM-CSF in patients with



304 =ik, b

stage IIIc andIV melanoma. Ann Surg Oncol
17, 718-730, 2010.

19) George C, Antonis M, Eugene HK, et al.:
Oncolytic herpes simplex virus-1 lacking IP34.5
induces pb3-independent death and is efficacious
against chemotherapy-resistant ovarian cancer.
Clin cancer res 6, 3342-3353, 2000.

20) Fabian B, Maria CC, Jose RC, et al.: HSV
oncolytic therapy upregulates interferon-
inducible chemokines and recruits immune
effector cells in ovarian cancer. Mol Ther 12,
789-802, 2005.

21) Fu X, Tao L, Jin A, et al.: Expression of a
fusogenic membrane glycoprotein by an
oncolytic herpes simplex virus potentiates the
viral antitumor effect. Mol Ther 7, 748-754,
2003.

22) Fu X, Tao L, Rivera A, et al.: Virotherapy induces
massive infiltration of neutrophils in a subset
of tumors defined by a strong endogenous
interferon response activity. Cance Gene Ther
18, 785-794, 2011.

23) HARER NFHF4x: JURRER IR B | 45 2 hiX,
pp. 69-71, & HIAR , T, 1997.

24) HerbermanRB, NunnME and Lavrin DH: Natural

25)

26)

27)

28)

29)

cytotoxic reactivity of mouse lymphoid cell
against sygeneic acid allogeneic tumors. 1.
Distribution of reactivity and specificity. Int J
Cancer 16, 216-229, 1975.

Yokoyama WM and Seaman WE: The Ly-49
and NKR-P1 gene families encordinglectin-like
receptors on natural killer cell: the NK gene
complex. Annu Rev Immunol 11, 613-635, 1993.
RET#ETF, FREX, B —: NK Moy
L T ANV AD I A — TR, BRI 19,
614-620, 2001.

Vivier E, Ugolini S, Blaise D, et al.. Tageting
natural Killer cells and natural killer T cells in
cancer. Nat Rev Immunol 12, 239-252, 2012.

Liu TC, Castelo-Branco P, Rabkin SD, et al.:
Trichostatin A and oncolytic HSV combination
therapy shows enhanced antitumoral and
antiangiogenic effects. Mol Ther 16, 1041-1047,
2008.

Passer BJ, Castelo-Branco P, Buhrman JS, et
al.: Oncoytic herpes simplex virus vectors and
taxanes synergize to promote Kkilling of prostate
cancer cells. Cancer Gene Ther 16, 551-560,
2009.



J Iwate Med Assoc Vol. 65, No. 5 (December 2013) pp. 293-305.

New oncolyticherpes simplex virus (HSV)
therapy for gynecologic cancer

Yuki Miura ¥, Masahiro Kacasu? | Tatsunori Sarro? |

)

Ryosuke Takesuita ? | Naomi Maturkawa ? |, Akiko Aso? |

Naoto Yosamo? and Toru Sucrvama !

)

Y Department of bstetrics and Gynecology, Schoolof Medicine,
Iwate Medical University, Morioka, Japan

? Division of Infectious Diseases and Immunology, Schoolof Medicine,
Department of Microbiology, Iwate Medical University, Yahaba, Japan

¥ Department of Pathology, Schoolof Medicine,
Iwate Medical University, Yahaba, Japan

(Received on February 15 2013 & Accepted on March 13 2013)

Abstract

Ovarian cancer is called a silent Kkiller, as 60-
70% of patientsat first diagnosis are already in
the advanced stage of cancer. And about cervical
cancer, 500,000 new cases are reported annually,
and 270,000 patients die worldwide each year.
New treatments are necessary to improve outcomes.
Accumulating evidence indicates that, aside from
the extent of replication capability within
the tumor, the efficacy of an oncolyticherpes
simplex virus (HSV) depends on the extent of

induction of host antitumor immune responses.
We analyzed a preclinical mouse model of
human ovarian and cervical cancer to a third-
generation of oncolytic HSV termed T-01. We
believe that both cell lines are sensitive to
oncolytic HSV, and our in vivo experiments
showed that treatment with T-01 significantly
inhibited tumor growth. The use of oncolytic HSV
is a promising strategy for cancer treatment.
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