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Development of new oncolytic adenovirus

Higashino, Fumihiro

2,800,000

AdA 4

AdA 4
AdA 4

AU-rich element(ARE) mRNA

In this study, we attempted to develop a new oncolytic adenovirus, which is
able to propagate in cancer cells re¥ative to normal cells. The protein-deleted adenovirus
(Ad-delta) replicated in cancer cells, whereas the virus proliferation was restricted in normal
cells. Furthermore, Ad-delta induced cell death of cancer cells and it was effective for human
cancer xenografts in nude mice. These results indicate that Ad-delta is available as an oncolytic

virus.

ARE-mRNA



E4

E4
AU-rich element
(ARE) mRNA
mRNA
ARE-mRNA
E4 ARE-mRNA
E4
AdA E4 ARE-mRNA
AdA E4  ARE-mRNA
AdA E4
(1)AdA E4
AdA E4
HelLa C33A A549
H1299
BJ
24 48
titer
(2)AdA E4

@ XTT assay

Roche Cell Proliferation kit 11
(©)]
ONYX-015 AdA E4
“4) Ad
A E4
AdA E4
(DAdA E4
AdA E4 1 Edorf6 14bp
E4
E“F—E;Bﬁ T’T’_m' ?—bm—b .
Wild type Ad5 . s — —
_ T~
A
AdAE4 <
deletion (-14bp)
E1
AdA E4
HeLa C33A A549
H1299 BJ
MOI=1(1VP/cell) AdA E4
48
AdA E4
Hela 4.32x10°6

C33A 6.23x10°

Cancer cell

A549 217x107

H1299 7.70x105

Normal cell BJ 9.13x102

1 1x102 1x10¢ 1x10°8 1x108

Virus production (ifu/ml)
2

7.70x 105—~2.17x 107
ifu / mL BJ;
AdA E4



A549

WT300

HelLa BJ

AdAE4 WT300 AdAE4 WT300 AdAE4

EA S e R o

E4orf6

Actin — — g—

®3
3~5 log 9.13 x 102 ifu / mL
E1A E1A
AdA E4 A549
Hela BJ
AdA E4
AdA E4  ARE-mRNA
AdA E4
ARE-mRNA
HUR
HS
HuR
AdA E4  ARE-mRNA
HS
HelLa
HS HUR
Hela
2 HS Hela
HUR
Total Nuclear  Cytoplasm
Heat shock B4
HS
HS HUR
HuR

KD HUR
SIRNA
SIRNA

HuR  AdA E4

siHuR siControl

HuR L —

Actin —_— —

Virus production (ifu/ml)

siHUR

sicontrol

(2) AdA E4
AdA E4
XTT
HeLa A549 C33A H1299 BJ
d1355
1 3 5 7
HelLa
A E4 3

Hela C33A
Z14 Z14

0.9 S 09

04 T o4

<01

Cel metabolic acti

E
3041
0 1 3 5 7 (dayo

AB49 H1299
= 14 g 15
£
§ 05
E

Cell metabolic activity
o o
O

3 0
0 1 3 5 7(dayo

BJ wi3s
15 z 14

e G L

o4

Cell metabolic activity
o
o

E
0135 7(uay)§'n'1 01 35 7

AdA E4
Cytopathic effect CPE
4
HeLa C33A A549

w138
MOI

0.1 0.5 1 10
d1355

HUR

=5

w138

MOI 100 wvp Zcell

XTT
Ad

AdA E4

01 3 5 7 (day

0 1 3 5 7(day

(day)

E6

H1299
BJ
100



AdAE4
MOI: mock 0.1 05 1 10

100 (vp/ml)

HelLa (
C33A
A549
H1299
BJ
wi3s
=7
MO1
AdA E4
AdA E4 in vitro
AdA E4
HelLa S3 5 BALB / cnu
/ nu 5
~6 mm 10° vp d1355 100u L
PBS
2 0 3
AdA E45
PBS
18 3
AdA E4  invivo
g 400
?E %00 PBS
§ 200
é 100 -
g AdAE4
0 5 10 15
Days after infection
=8
(©)
E1B-55k
Ad
A E4 E1B-55k

d11520

HeLa C33A A549 H1299
BJ
AdA E4 d11520 WT300 MOI'1
48
293 w162
ifu / mL
VP / mL
d1355
d11520
1—3
MOl 100
7 XTT
C33A d1355
dl11520
dI355
d11520
Helo EEEEE——
Cancer cell u AdAE4
549 [EEEEE— = dI1520
CWT300
Hizgo IR
Normalcelll BJ - -
L e rotseton
E 0 mock
e
® 20 | HelLa C33A  A549 H1299 BJ 9
AdA E4
Edorf6
AdA E4
10¥~10° in
vitro
AdA E4
d11520



AdA E4

CRAd
2
1
E1A E1B-55k
CRAd
pRB p53
1
E1A
E1A 5* UTR
CRAd
mRNA
AdA E4 RNA
HuR
KD ARE-mRNA
HUR  ARE
HuR
ARE-mRNA
HuR
HS HuR KD
ARE-mRNA
AdA E45
HuR
ARE-mRNA
ARE-mRNA
AdA E4
AdA E4
E1A
E1A
AdA E4 Ab49 HelLa

AdA E4

WT300
dl 1520
ARE-mRNA  HuR
AdA E4 HUR
AdA E4 ARE-mRNA
AdA E4

Habiba U., Kitamura T.,
Yanagawa-Matsuda A., Hida K.,
Higashino F., Ohiro Y., Totsuka Y. and
Shindoh M. Cytoplasmic expression of
HuR may be a valuable diagnostic tool
for determining the potential for
malignant transformation of oral
verrucous borderline lesions.
Oncology Reports, 31,
1547-1554 (2014).
10.3892/0r.2014.3017

Imamachi K., Higashino F., Kitamura
T., Kakuguchi W., Yanagawa-Matsuda A.,
Ishikawa M., Kitagawa Y., Totsuka Y.
and Shindoh M. pp32rl controls the
decay of the RNA-binding protein HuR.
Oncology Reports, 31,
1103-1108 (2014).
10.3892/0r.2013.2956

Nagamine K., Kitamura T.,
Yanagawa-Matsuda A., Ohiro Y., Tei K.,
Hida K., Higashino F., Totsuka Y. and
Shindoh M. Expression of parathyroid
hormone-related protein confers

mal ignant potential to mucoepidermoid
carcinoma. Oncology Reports,

29, 2114-2118 (2013).
10.3892/0r.2013.2393
Yanagawa-Matsuda A., Kitamura T.,
Higashino F., Yamano S., Totsuka Y.
and Shindoh M. E1A expression might be
controlled by miR-214 in cells with
low adenovirus productivity. Virus
Res., 170, 85-90 (2012).
10.1016/j .virusres.2012.09.001.




A new oncogenic mechanism of oral
cancer and its translational
research
32 65-67 2011

MRNA
14

2013/11/9
5
Stress Granules 46

2013/10/12
Stress Granules 24

1 CST
2013/8/28-30
P-body
ARE-mRNA

102

2013/6/7

P-bodies

35

ARE-mRNA
2012/12/11-14

P-Bodies
92
2012/10/13

ARE-mRNA 101

2012/4/26-28

P-body 101
2012/4/26-28

Kuroshima T.: Stabilization of AU-rich

element containing mRNA mediated by

adenovirus gene product contributes to

cell transformation. IUMS 2011
(International Union of
Microbiological Societies 2011

Congress), Sapporo Convention Center,
Sapporo, Sapporo, JAPAN, 2011/9/14

miR-214
22
2011/8/24-25
RNP 63
2011/6/28
miR-214
63
2011/6/27

Kuroshima T.: Modulation of P bodies

@

@

and stress granules in adenovirus
infected cells. RNA 2011 (Sixteenth
Annual Meeting of the RNA Society),
Kyoto International Convention Center,
Kyoto, Japan, 2011/6/15
ARE-mRNA
100
2011/4/28-30

miR-214  E1A

100
2011/4/28-30
ARE-mRNA
65

2011/4/21-22

HIGASHINO, Fumihiro

50301891

SHINDOH, Masanobu
20162802
TOTSUKA, Yasunori
00109456
KITAMURA, Tetsuya
00451451

YASUDA, Motoaki

90239765



