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Development of the noninvasive nasal spray vaccine for prevention of cervical
cancer using the next generation type virus vector.
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Human papillomaviruses (HPV) are known as a causative factor of cervical
cancer. We confirm the efficacy of the HPV vaccines now in use in the world. However, positive
action of HPV vaccination is temporarily stopped by side effects of those vaccinations in Japan.

In this study, to develop effective HPV vaccines with no side effects we have constructed
replication-deficient hPIV2 vector introduced HPV-L2 or -E7 gene and investigated the protective
effects of the HPV vaccines by intranasal administration to mice.



(HPV)

HPV16 18
25 4

(hPIV2)
(Kawano et al., Virology: 2001)
hPIV2 M

hPIV2 (hPIV2A M)

(Th1/CTL)
(Th2)

T
Ag85B
hPIV2A M

Watanabe et al., Vaccine: 2014

(Kitagawa et al., PL0oS One: 2013)

HPV16
hPIV2A M
HPV
HPV/(E6/E7)
hPIV2A M Ag85B
hPIV2A M

(L1/L2)

hPIV2
(CTL/Th1)

HPV16

PIV2

PIV2-M

1)
2)
3)
4)
HPV
19G
IgA
@
hP1V2
M
pPIV2A M HN
pPIV2A HN  Not I 4 HPV-
(A B C D DNA
hPIV2
(v 9 pM; 5.0
ug pHN;2.0p g pNP;1.25 g, P;0.25
pg. L31.25 ug) % ViaFect(5 vol.)
BSRT7/5 (6well)
Vero
M
HN Vero
hPIV2
Not1 T~ &
s [t NP PV F HN L T | -3
oo A“HN (hPIV2AM)
o 2 I N T =
(hPIV2AHN)
BE1l. FEMETF - GBEI7F I AN570
(2) RT-PCR hPIV2 RNA
hPIV2 TRIZOL
Reagent Total RNA
Total RNA 3u g 1st strand DNA
TAKARA
CDNA cDNA
LA Tag DNA polymerase primer
94 30 58 30 72 1 PCR
30 hPIV2-RNA
mRNA
(©)) hPIV2

hPIV2 M HN



Cos-M Vero-HN)

[€h) MO1=0.01
0.1 24
TCIDy,
4)
Balb/c 9
@ou 1/ )
HPV-B
HPV-B Cos
B
HPV-D
HPV-D
CTL ELISPOT
D IFN-y CD8
T
Vaccination
aN)
} r A \ i
Iiayo Il)ay7 I'i)ay14 I?ayn \?ayzs
AR D/AM D/AM D/AM D/AM (3x10% TCIDg,)
BE B/AHN B/AHN B/AHN B/AHN (2x106  TCIDg,)
Cg* PBS PBS PBS PBS
E2. JENMBhPIV2AI4—ERIEERROTOMN—N
@
HPV hPIV2A M
A C
hPIV2A M
B/hPIV2A M
D/hPIV2A M
RT-PCR
hP1V2-M
Cos MOI1=0.1
[B/hPIV2A M:

2.0 X10°(TCIDg,/ml) D/hPIV2A M:1.5 x 107

TCIDg/mI)]

A C hPIV2A M

hP1V2
HN

hPIV2A HN
B CD
A

hPIV2A M

A HN  C/hPIV2A HN D/hPIV2A HN)

RT-PCR
hPIV2-HN Vero MO1=0.01
HPV
hPIV2A HN hPIV2A M

B3, HPVHUREAPIV2 D15

M A/ B/ C/ D/AHN

RT + - + - +

4. RT-PCRIZ& A HRSERMANA) DRER

(2)

B/hPIV2A HN[2x10°(TCIDsp)]

HPV

ELISA
HPV-B
HPV
CEMmE BEAME HPV-BIATR

E5. #RVIFBREICEBHPV-L2iR RO EE DR

o 1. PBSEEYYAMK
o m 2~5. B/ AHNB 5T R %
. 6. HPV-Barho—Liitk

B6. HPVehMITEr—F 1o 3 DRk EE DR

(€©))
D/hPIV2A M
[3x105(TCIDy,)]
CTL ELISPOT
(INF-y )

(B/hP1V2



3
(1) Endo F, Tabata T, Sadato D, Kawamura
M, Ando N, Oboki K, Ukaji M, Kobayashi K,
Kobayashi Y, lkeda T, Shibasaki F.
Development of a simple and quick
immunochromatography method for detection
of anti-HPV-16/-18 antibodies.
PLos One. 2017;12:e0171314.
doi:10.1371/journal .pone.0171314

(2) Yamanaka K, Nakanishi T, Isono K,
Hasegawa C, 1Inada H, Mizutani K,
Matsushima Y, Okada K, Mabuchi T, Kondo M,
Yamagiwa A, Kakeda M, Habe K, Nosaka T,
Gabazza EC, Yamazaki H, Mizutani H, Kawano
M.

Restrictive IL-10 induction by an
innocuous parainfluenza virus vector
ameliorates nasal allergy.

J Allergy Clin Immunol, 2017;139:682-686.
doi:10.1016/]j -jaci.2016.05.044

(3) Kondo M, Akachi S, Kawano M, Yamanaka
K, Yamagiwa A, Gabazza EC, Ando K, Mizutani
H.

Improvement in early diagnosis of Japanese
spotted fever by using a novel Rick PCR
system.

J Dermatol, 2015;42:1066-1071.

doi: 10.1111/1346-8138.13015

4

@ -
137

2017 3 27

@

Paramyxovirus V protein is a key molecule

to escape from host antiviral immune
responses.
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