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Novel strategy of cancer virotherapy for radical cure of both primary and
metastatic tumors
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In bilateral tumor-bearing mice, antitumor activity was assessed by
unilateral injection of oncolytic vaccinia virus. The treated tumor and untreated tumor was
evaluated as primary and metastatic tumor, respectively. Antitumor effects were enhanced by
induction of cell-cell fusion and expression of multiple immunomodulators, leading to potent
therapeutic effects on not only treated tumor but also untreated tumor. Furthermore, host cell
factors, which regulates oncolytic activity of vaccinia virus, might be considered a promising
biomarker to predict its antitumor activity.



B X C—19,. F—19—1, Z—19 ({38)

1. WFFEBHAE S M) DY 5

HEXTTANZZF LTS AV ZPREIT, B U7 M - BN CHIERE LR B %
NWHEHPR ST D T A NVARKOWE Z B AIERICHAT 2 H5ETH O | EROIFERIEK
FHEREE L I LT AR AN = AL Lo THEEBLZ KB TX AR AN H D, F—1T&Y LT
AN - AN THIE IR L2 D, RO E TR b= AR 7 0 —3 A& L CHRER
iR« FEPR S B D, 5 AT FAUTLE O MR a5 ORRTE( 72 & A2 VE RS ITIC Xk » THIDS AZI R
AT D,

APEEIL, 1900 EROPIDINBIEE - TV, YEHTEARISGE N T A L 22D ABREI
BELTW=DT, ZREMEOBLEICHENRD 72, &L ZANREH., Bt LR, vAL A
RO A D5y FIRBEMAT N IE R L. 7 A L A IEREF - T 5 IEF AR 69 2 95 R 2 HERR
L. UANVAENABT T CHIE 2 Z ERA[RRIC o7, TNECTHFEED, Hixev A
VA Z R LT, B O A AR RS S IS IA R T A L A DBFICERT L C & 7=,

B & IR IEGRIRIE T A VA Z AN DA T A IV AEEDEIRRBRN I ThIL TWAER, 2 E
THEELRBERIIRE SN TWRWY, —J, FAEDBEREBRIZEB W T, 7 A L AIEENICE S
ENTEY, VANV AEZEE LERAFIBIZBIT DN RII 0 THEN, UA VA& EEE
5 LR WEER I COBRBEDRIIREN THDH 2 &, £ LTEE LEFEREICK L THEERN
HHEEEDEN T VBEERGFET D ER > TETND,

2. WO EHB

AW TIE, ZORMBEREZ mRT <<, F— - FH _OERAKT Ch 2 IEERME & PR o
KL E NI A NVANE E, LVNROHDIDAVBEEEZENTDHEZODNNA F~—T—D
[EE & W) BAHIRAN S DO FEOT Fa—F 2 Ed 5, (1) BEEMROMEEZNLEZY
A VA RGO, (2) SEHIEE G OB A2 UM NREL 1T 5 505 5O D
HfE, (3) TANADOFRAIEE FHIT DA A~ — D —DFEGEE R, KK D %
AT H I LT, DAFERBLEGEBEON FORIEE B LRI A WA L REEOMHSL % B
B,

3. WFED kL

(1) MEEBORA 2 LT D A )V A EIGIAR DR

~ 7 A KK CT26 MO MM THN A~ w7 AZBW T, BB 60mm® (272 > 7R T,
AEFAEIK, 107 pfu @ MDRVV, 3UZ FUVAC Z ZEIDIESNIC DA 3 H#5- L7z (0, 2, 4 H),
BIANRIRHBEREDORLZ NN T 27— BHEHREAT DT, TOREEEL 72
VENEENEE G T 5 Z LIk o T, FERBEIC T A L ABERE A & A E LT,

S HICHEBRICALE R LT~ 7 AIZBW T, 16 5~7 BRI SAIEES, JERGAIEE. KO
JLfE 2 BRI U 72, BN O U A L AR AIZ X - T, EENICRE L7 il
CD8+T AL T M Treg 72 EZRIET D720 DOEMPAEZ AWz 7 0 —H A F A MY —
FRATIC K > TRl U7z, X, BEEAUSHE T A ORI X, oI 2 B0 U, KA S IR i s
A & R O IFN-y BEEAEIC K - TRl L 7=,

(2) B En - ORBEEZN LTS NREE 31T 5 5 RS O fiIlE

BE D IE R T OFBUZ L > THIEERE OBEZ RiE T 202\ o T 572
O, JEEK G T #MROIEMALZFE T DA A RV VREREFHGITDrEh A v, R
WDy v S BICHEEM/NREEORIEINE A B = X LN EWET D01 23 BT 5 i
7R MDRVV % FH [RIFRHA 2 112 - THERL L 72,

AFgE (1) @ CT26 MO IR FHENAET L~ 7 AZBW T, FREOFHMBEIC L Y . 5%
FIEHE G2 RE LW T 7 =T 7 A LA L H_TEGEHIEE MDRVV OFUIEE % /3858
THME I S BITHREREEE T OMATERBICLY | SR HMENGOLNDNE D
INERRRE LT,

(3) UANADHNAIEE TRIT D341 A~ —H— DG

UCAL &, #ix ZRIEEAIIC T 2 BBLULERHE SN TV D, W 2 ILF2EGEIZB VT
UCAL DFEBLTUHE & Z4UITE#E) L7z miRNA OFRBUL TRC, Rho 77 I U —IRyyF&Z /X7 EHD
EHEAEN T 7 =T DA NV ADTB AN EE TRUT DA T~ —T—IZR B0 EHENIT 5,
KBE 2 72 DS AURIBARRIC BN T, U7 S =7 7 A L A DOHGERE & IEIEIARRAEIZ ™7 A L A D GFP 3&H -
FLuc F&YDE R & MIRELET v A . UCAL =2 miRNA XV 7 /L% A A PCR, JEMAUKS T8 G ¥
U EORBHITG-LISA N L - TR LT~

AR 2 W2 fRHTIC L > T 240D OFE FEIK 1 & MDRVV O FEF#ME « JEEAME M O FH B BE£R A3
MR TELEDARICEL TIE, 2 E THEL CEXBABEOFIRE L v 8B L EE (Ed
FREE) OFERE A BRI GIIRIE R Il W T, kR & RIRRICEEG L 72,



4. HFFERE

(1) MEEHAORES 2 Ui v A L A NEERAR O 58
%%@@f@%%?&/#?74wxmmwfiﬁ%m&w%@@ébﬁﬁgﬁﬁﬁémwc
\ZHEH 9%, FUVAC I, MDRVV Z g CHE STV DB, MIEmA LR SHEd 5 v A L
AL LU THRASNERHEL- Y AL AT, VGF & 01 @aTFOXRFIIMZ . KL EaFic e A

ERAEFL TS,

<~ U AR
9 CT26 # 1YY 1T
ot (o

Fnae | NN | 5 IS 3155 NS
T T A i 10° 108 - PBS
e 53 i 2 MORWY
181 J&E 355 ~ D g %107 107 = Background
B A A s R
EBEL, T R
DDA 5% A% () BEHRAMH(A)
JL A B 5E 4y
i & P E 5

WK ZBGE | &1 CT26 mEIR FHEAATYRIZETBEERNIZSEDOYAILRERES

L 7z, MDRVV

B L FUVAC Ha5IL. #5401
JEENIZEB W TO I S,
7 AV A¥eE 3 A% Ti MDRVV
\ZHEX FUVAC OBEFENRE L 725 |
TWiz (K1), EboovAL
A &b IR GRS T IR HY
SNV HE D 59 MDRVY &
P~ FUVAC 138 54172 0F Cid 7z
<FEBGMER I L THAEE
IR R AR LT (M2), X2
HRR S - SR FIRATIC L Y

REFIEL=IRFEE

**p <0.01

**p <0.001

2000 20001 = FUVAC
1000 ]** 1000
0 0
SIS ON O OLLR
®’E5%BE%(8) ®E5%B%%(8)

EEIVMILREZERELLZWESICX TS FUVAC DR

4000

*kk

< PBS

TR G R B = B

= MDRVV

*kk

H

FUVAC 1%, O 55N Tl &
W2 &0 7 AV AHEGE & B AR A HE R
L. QOIS FHEEMAnSE 10D % &
5L EBIT, ORERENOHIAENE T
Jil Treg, EERE~ 2 o~ > — TAM
i B Sl o AN A M-MDSC % ik
HEEE, RNTOUANVAZEKE L
TS 720 Tld e < B G- LW S~
OFIEGENE T fifle CTL Oi=iH% &
O, BRI B R B A L
MDRVV & Eb_TE W Hias Ash B 4 Js
THEMAMFZMA L7z (K3),

(2) EREEE ORI EN LT
MG/ NBR B L féﬁﬁﬁﬁ@%@
mwv%&%btﬁ%@@ﬁ( JH
FHE) COBRFIRITHTIHELND
H DD, MDRVV % # 5 L7V iEkg o E
B (=EBHE) TidHoRiBEs RN
Bonlmnolz, VI =T UAf)LA
1. 190kbp OFFIR —HEH DNA 24/ &

‘Hﬂﬁ@fﬁili o ‘

TR e msme

THiRE | o077 —2 [REIDGHA l

® ) G
aamx WO

hEs %%

RS 1T
BEREBES

K3 FUVAC D{ER#RE

AR

Tl DEMEET

WZHDORBIANATHDLDNT 2 —L LTORNNEL . EEDORWT A OIS KIEHR

BAG T Z FIRFICHBEFE I CE 5, ZOREZETED LT MDRVV |

4 T OISR S A &[RRI

HRBLCTE DV AT AEME L, fhx B filiE s 1 2 BEsdl &, €126 Mo i T
HBAET N~ T R THDB AN RERRGE LT, £ OFEF. ERETF 872 5 2 B O 0 i #
BT BESESUGHE T MIROIEMALZFET 59 A b hA v IL-12 & U U REREFHSIT 57 E
HA > CCL-21 Z 5B U 7= Sa s A MDRVY 1 X, 7 A /L A B GRS 72 10 Tl /e < FE# 54
FEEE 6 U C b T 2RI R 2 364 L. MDRVV & b ~EfFHIf 2 ik & S 7,

(3)waxwﬁﬁh@%%%ﬂﬁéﬂ4ﬁ?%ﬁ%@%ﬁ
PREAAS A & RIGA AT T, UCAL DI TLHE, miR-18a B X U miR-182 DI HEK T <2 Cdc4?2

OIEPEALIT MDRVV OHGENE « JEEHAMRE & OMBBIR AR Sz, S 61

3 NDIRE s B



DOHRABEE R IZIB TS, RERICHBBEROHERR S, 260l ERFIE, BABKHY 7
VET TANADRBINRE FIT 2 A=A —L LTHATH D Z L NFERES T,

by (1) ~ (3) ORI, BRIICINALZRET DI LT, PARBRLEEBEO
W5 ORIEZ BIE LI A U A NV ABEIZ R VG5 2 EmeES e,



4 4 0 3

Kurosaki H, Nakatake M, Sakamoto T, Kuwano N, Yamane M, Ishii K, Fujiwara Y, Nakamura T 10

Anti-Tumor Effects of MAPK-Dependent Tumor-Selective Oncolytic Vaccinia Virus Armed with 2021

CD/UPRT against Pancreatic Ductal Adenocarcinoma in Mice

Cells 985
DOl

10.3390/cel 1510050985

Nakatake M, Kuwano N, Kaitsurumaru E, Kurosaki H, Nakamura T 29

Fusogenic oncolytic vaccinia virus enhances systemic antitumor immune response by modulating 2021

the tumor microenvironment

Molecular Therapy 1782-1793
DOl

10.1016/j .ymthe.2020.12.024

Nakao Shinsuke Arai Yukinori Tasaki Mamoru Yamashita Midori Murakami Ryuji Kawase 12

Tatsuya Amino Nobuaki Nakatake Motomu Kurosaki Hajime Mori Masamichi Takeuchi Masahiro

Nakamura Takafumi

Intratumoral expression of IL-7 and IL-12 using an oncolytic virus increases systemic 2020

sensitivity to immune checkpoint blockade

Science Translational Medicine eaax7992
DOl

10.1126/scitranslmed.aax7992

Nakatake Motomu Kurosaki Hajime Kuwano Nozomi Horita Kosuke Ito Mai Kono Hiromichi 14

Okamura Tomotaka Hasegawa Kosei Yasutomi Yasuhiro Nakamura Takafumi

Partial Deletion of Glycoprotein B5R Enhances Vaccinia Virus Neutralization Escape while 2019

Preserving Oncolytic Function

Molecular Therapy - Oncolytics 159 171

DOl
10.1016/j .omto.2019.05.003




15 8 7

Nakatake M, Kuwano N, Kaitsurumaru E, Kurosaki H, Nakamura T

Fusogenic oncolytic vaccinia virus enhances systemic antitumor immune response and sensitivity to immune checkpoint blockade
by remodeling the tumor microenvironment

27

2021

Nakao S, Tasaki M, Yamashita M, Nakamura T

Oncolytic vaccinia virus carrying IL-7 and IL-12 alters intratumoral TCR repertoire, systemically sensitizing tumors to
immune checkpoint blockade

27

2021

28

2022

81

2022




Nakamura T

Next-generation oncolytic vaccinia viral platform

14th International Oncolytic Virotherapy Conference

2022

Nakatake M, Kuwano N, Kaitsurumaru E, Kurosaki H, Nakamura T

Fusogenic oncolytic vaccinia virus changes the tumor immune microenvironment by cell fusion and enhances systemic anti-tumor
immunity

23th Annual Meeting of American Society of Gene & Cell Therapy

2020

Nakao S, Yamashita M, Tasaki M, Kawase T, Nakatake M, Kurosaki H, Mori M, Takeuchi M, Nakamura T

Oncolytic vaccinia virus encoding IL-7 and IL-12 systemically sensitizes tumors to anti-PD-1 antibody in a syngeneic mouse
model

Annual Meeting of American Association for Cancer Research 2020

2020

Nakamura T

Fusogenic oncolytic vaccinia virus enhances systemic antitumor immune response by modulating the tumor microenvironment

79

2020




Nakamura T

Novel Poxvirus Vectors

24th Annual Meeting of American Society of Gene & Cell Therapy

2021

2021

2019

2019

Nakamura T

Next-generation oncolytic vaccinia virus for cancer virotherapy

Asia Pacific Consortium of Gene and Cell Therapy 2019

2019




Nakatake M, Kurosaki H, Nakamura T

Tumor-specific replication-competent oncolytic vaccinia virus with stealth effect by engineering viral glycoprotein B5R

The 12th International Oncolytic Virotherapy Conference

2019

Nakatake M, Kurosaki H, Nakamura T

Novel approach for systemic cancer virotherapy by using oncolytic vaccinia virus

25

2019

Nakamura T

Next-generation oncolytic vaccinia virus for cancer virotherapy

IGCT

2019

2023

PCT/JP2021/041825 2021




PCT/JP2020/018976 2020
2020-191128 2020
2019-091609 2019

https://www.med. tottori-u.ac.jp/introduction/medicine/about/3318/3708/27470.html




