2015



PET















26

PET

Q)

PET 18

CHP 100
DDS 10-20
CHP (cCHP) CCHP

CHP BoHc 45

Nat. Mater. 9: 572-578,
2010)



70-80%
10%

ADME

ADME 1251 n

PET(Positron-Emission Tomography)

CT(Computerized

Tomography) MRI(Magnetic Resonance

Imaging)
PET
PET

PET

BoHc 18F_BoHc
PET
18F_BoHC BoHc

Q.
Immunol . 185: 5436-5443, 2010)

8¢ PET
ADME
PSpA—PET
B.
PspA
CHP 100 20
CHP (cCHP)
2)
PspA
FRET DH

Zeta-potential

3) PspA 18

BF-Lys 8F-PspA



4) PET 18F

2) 18F
cCHP(20mg/ml)  PspA cCHP 1:5
45C 30

PspA

18F-PSpA
250l

500ul PET

PspA
Fluorescence

(FRET)

responses enerqgy transfer
PspA

FITC PspA

~——FITC-PspA
~———cCHP20-Rho
40 FITC-PspA/cCHP20-Rho complex

Intensity

Wavelength (nm)

D, (PDI*™)
31.1 nm (0.179)

Zeta-potential
+2.8 mV

cCHP20

PspA/cCHP20 31.1 nm (0.176) +1.3 mV

PspA FRET a

Dynamic light scattering PspA
31.1 nm
( ) zeta-potential
PspA 2.8mv
1.3 mv
2 PspA PET
3
1%F_PspA
18F-PspA PET
3
1 PET MRI1
¢ 2
@ w1 FPspAnancgel) #1° (*FPspAPES

#17 (|"*F)PspA-nanoge!

ivity (%)

)I
5
g radios

Remaining radioac

PspA
(a,0) (b

o/

(4]
= ~
8
33
g
33
%3
k]

I 0.02

[KBy/mUinject:

.
g

g
B
B

/

60 |



PET 6

real-time
MRI
real-timePET PspA
PspA
PspA
PspA
PspA
D.
(

Her2) GMP
PspA FRET

fluorescence response energy transfer

DSL dynamic light scattering

PspA positive

zeta-potential PET/MRI PspA

in vivo

endocytosis

native
exocytosis
8F-PspA 6
CTB/CT 6
PET PET 8¢
0.05 Suwv

J. Immunol. 185: 5436 2010
PspA

PspA

PspA
PspA

PspA



D

2)

3)

4)

D. Tokuhara, T. Nochi, A. matsumura, M.
mejima, Y. Takahashi, S. Kurokawa, H.
Kiyono,Y. Yuki*: Specific Expression
A-1V  in

of  Apolipoprotein the

Follicle-Associated Epithelium of the

Small Intestine Dig. Dis. Sci. 59:
2682-2692 (2014).
T. Azegami , Y. Yuki , H. Kiyono:

Challenges in Mucosal Vaccines for the
Diseases.

Int. Immunol 26:517-526 (2014)

Control of Infectious
M. Mejima, K. Kashima, M. Kuroda, N.
Takeyama, S. Kurokawa, Y. Fukuyama, H.
Kiyono, K. Itoh, T. Mitsui, Y. Yuki*:
Development of selection marker-free
rice-based oral cholera  toxin
B-subunit vaccine and characterization
of location and structure of transgene
by using whole genome resequencing
analysis. Plant Cell Tiss. Org. Cult.
120: 35-48 (2015)

K. Kashima, M. Mejima, S. Kurokawa, M.
Kuroda, H. Kiyono, Y.  Yuki*.
Comparative whole-genome analyses of
rice-based

selection marker-free

cholera toxin B-subunit vaccine lines

5)

6)

)

8)

9

with wild-type lines. BMC Genomics
16:48 (2015)

Y. Fukuyama, Y. Yuki*, Y. Katakai, N.
Harada, H. Takahashi, S. Takeda, M.
Mejima, S. Joo, S. Kurokawa, S. Sawada,
H. Shibata, EJ. Park, K. Fujihashi, D.
Briles, Y. Yasutomi, H. Tsukada, K.
Akiyoshi, H. Kiyono: Nanogel-based
pneumococcal surface protein A nasal
vaccine induces microRNA-associated

Th17 cell responses with neutralizing

antibodies against  Streptococcus
pneumoniae in macaques.  Mucosal
Immunol . 63: 87-99 (2015)

T. Azegami , H. Itoh H. Kiyono ,Y.
Yuki*: A Novel Transgenic Rice-based
Vaccine: Arch. Ther. Ex. in

10.1007/s00005-014-0303-0

Immunol .
press dio:

(2015)

Bio Industry 31:4-10 (2014)

145-149 (2014)

253:15033-15038 (2015)

1) Yoshikazu Yuki, Mio Mejima, Koji

Kashima, Masaharu Kuroda, Toshiaki



2)

3)

4)

Mitsui, Hiroshi Kiyono:

Establishment of selection
marker-free rice-based oral cholera
vaccine and

toxin B-subunit

characterization of location and
structure of transgene by using
whole genome resequencing analysis.
International Association for Plant
Biotechnology Congress 2014
(Melbourne, Australia)

Koji Kashima, Mio Mejima, Masaharu
Kuroda, Hiroshi Kiyono and Yoshikazu
Yuki: Whole genome analysis of
selection marker-free MucoRice-CTB,
a rice-based oralcholera vaccine.
International Association for Plant
Biotechnology Congress

2014(Melbourne, Australia)

MucoRice-CTB

(2014)

Marker Free MucoRice-CTB

(2014)
5)

(2014)

6) J. Sunyi, Y. Fukuyama, Y. Yuki, Y.
Kurashima, SF. Ziegler, EJ. Park, H.
Kiyono: Criical role of TSLP-TSLPR
interaction in inducing secretory
IgA  responses after  mucosal

immunization

(2014)

1) K. Akiyoshi, H. Kiyono, Y. Yuki, T.
Nochi: Mucosal vaccine using cationic
nanogel 2015 2 24

8961983



26

PET
(
( )
( )
HA 196

1gA

PET
18F

1gA

HA



1gA

196

1gA

PET

1gG

HA

2)

18F

18F

CVP
X-179A
X179-A
1500 pg HA/mL
18F
[18F]SFB
18F
FPLC
AKTAprime plus
0.45 um
500ul
0.01M pH7 .4
Superose 12 10/300 GL, GE
36ml
0.5ml [18F]SFB

void volume



0.5ml/min

CvP

3) PET vy
18F
2) 18F
CVP
2.5 5
PET cvP
Y
6 BALB/C
cvP
4) PET 18F
2) 18F
CvP NALT
250110 500110
PET
C. PET

Superose 12 10/300
GL

CvP

[18F]

[18F]

CVP

10

CVP

[18F]

[18F]

10

NALT

PET



CVP

PET

18F

CvP

HA

10

HA

CvP

CvP

PET



Yuki Y et al.,

Biotechnol Genet Eng Rev.

(1-2):61-72.

PET

PET

CVP

CVP

2013 Oct;29

G.
1.

D

2)

3)

D

2)

Sakai K, Ami Y, Tahara M, Kubota T,
Anraku M, Abe M, Nakajima N, Sekizuka
T, Shirato K, Suzaki Y, Ainai A, Nakatsu
Y, Kanou K, Nakamura K, Suzuki T, Komase
K, Nobusawa E, Maenaka K, Kuroda M,
Hasegawa H, Kawaoka Y, Tashiro M,
Takeda M. The host protease TMPRSS2
plays a major role 1iIn in vivo
replication of emerging H7N9 and
seasonal influenza viruses. J Virol.
2014 May;88(10):5608-16. Epub 2014 Mar
5.

van Riet E, Ainai A, Suzuki T, Kersten
G, Hasegawa H. Combatting infectious
diseases; nanotechnology as a platform
for rational vaccine design. Adv Drug
Deliv Rev. 2014 Jul 30;74:28-34. Epub
2014 May 23.

Hasegawa H, van Reit E, Kida H. Mucosal
immunization and adjuvants. Curr Top

Microbiol Immunol. 2015;386:371-80.

Hideki  Hasegawa Pathology of

influenza virus infection and the role

of secretory-lgA antibodies iIn

influenza virus infection. 62
2014.11
Tadaki Suzuki, Hideki Hasegawa

Pathology and pathogenesis of emerging



and re-emerging viral infections.

62

2014.11
3) Elly van Riet
A H5N1
62
2014.11
4)
RNA uPIC
62
2014.11
5)
18
2014.12
6) van Riet Elly
18

2014.12

7

8)

9

10)

11)

18
2014.12
CTL
2014.12
RNA uPIC
18
2014.12
Hideki Hasegawa Induction of

Neutralizing Antibodies by Inactivated
Intranasal Influenza Vaccine and
Characteristic of Induced
Secretory-1gA Antibodies in Human.
Third isirv Antiviral Group Conference,
Tokyo, Japan, June 2014

Hideki Hasegawa  Mucosal Influenza

Vaccines. The 17th International
Conference on Emerging Infectious
Diseases (EID), Taipei, Taiwan January
2015



CVP-

Suv

o 10 min

-

0.6

0.5

0.4

0.3

0.2

0.1

0.0

g
K
O
-
B
iy
wﬂﬂu
e
NALT
et
818
a3
I a0
@i
&

b — N\ Sk
et PN

nE R

iR

CVP+

B 10 min
mih

m3h

16h

25

20

15

10

o

g
K&
=8
B
Ly
WM
gl
NALT
i
88
3
IR o
@)
&
T N
Iy
i
=

B

R

.

/

18F

CvP

18F

SuvV



26

« )
HA (hamagglutinin)
ELISA
2014/2015
1)
2
2014/2015
A/Cadlifornia/7/2009 (H1IN1) pdm09
RNA HA DNA
C FLAG
HA
96 ELISA
A/Cadlifornia/7/2009 (HIN1) pdm09
HRP 1gG IgA
A/Cdlifornial7/2009
(HIN1) pdm09 AlTexas/50/2012 (H3N2)

AlTexas/50/2012 (H3N2) pdm09

2014/2015
A/Cdlifornia’7/2009 HIN1 pdm



AlVictorial361/2011 H3N2
B/Massachusetts/2/2012

10 320u g HA CBB SDS-PAGE

86%

AlCalifornial7/2009 (HIN1) pdm09

AlTexas/50/2012 (H3N2)
A/Californial7/2009 (HIN1) pdm09 AlTexas/50/2012 (H3N2)

HA HA

I+

10

HA

NP HA



Kumagai, T., Nakayama, T., Okuno, Y., Kase, T., Nishimura, N., Ozaki, T., Miyata,

A., Suzuki, E., Okafuji, T., Ochiai, H., Nagata, N., Tsutsumi, H., Okamatsu, M., Sakoda,
Y., Kida, H., lhara, T. Humoral immune response to influenza A(HIN1)pdm2009 in

patients with natural infection and in vaccine recipients in the 2009 pandemic. Viral
Immunology 27:368-374, 2014.

Haredy, AM., Yamada, H., Sakoda, Y., Okamatsu, M., Yamamoto, N., Omasa, T., Mori,
Y., Kida, H., Okamoto, S., Okuno, Y., Yamanishi, K. Neuraminidase gene homology
contributes to the protective activity of influenza vaccines prepared from the
influenza virus library. J Gen Virol 95:2365-2371, 2014.



2014 |145-149
D. Tokuhara, T. Nochi, o .
Specific Expression of
A. matsumura, M. Apolipoprotein A-IV in the
mejima, Y. Takahashi, [P POProtein b Dig. Dis. Sci. | 59 | 2682-2692 | 2014
Follicle-Associated Epithelium
S. Kurokawa, H. of the Small Intestine
Kiyono,Y. Yuki
. . |Challenges in Mucosal Vaccines
T A;egaml Y. Yuki, for the Control of Infectious Int. Immunol 26 517-526 2014
H. Kiyono .
Diseases
M. Mejima, K. Kashima, |Development of selection
M. Kuroda, N. marker-free rice-based oral
Takeyama, S. cholera toxin B-subunit Plant Cell Tiss
Kurokawa, Y. vaccine and characterization of Ora. Cult | 120 35-48 2015
Fukuyama, H. Kiyono, |location and structure of g '
K. Itoh, T. Mitsui, Y.  [transgene by using whole
Yuki genome resequencing analysis.




K. Kashima, M. Mejima,
S. Kurokawa, M.

Comparative whole-genome
analyses of selection marker-

! free rice-based cholera toxin |BMC Genomics| 16 48 2015
Kuroda, H. Kiyono, Y. . L i
. B-subunit vaccine lines with
Yuki . :
wild-type lines.
Y. Fukuyama, Y. Yuki,
Y. Katakai, N. Harada,
. Nanogel-based pneumococcal
H. Takahashi, S. : .
) surface protein A nasal vaccine
Takeda, M. Mejima, S. | . .
induces microRNA-associated
Joo, S. Kurokawa, S. : Mucosal
. Th17 cell responses with In press 2015
Sawada, H. Shibata, . L . Immunol.
N . |neutralizing antibodies against
EJ. Park, K. Fujihashi Streptococcus pneumoniae in
D. Briles, Y. Yasutomi, macg Ues P
H. Tsukada, K. g
Akiyoshi, H. Kiyono:
T. Azegami , H. Itoh H. |A Novel Transgenic Rice-based| Arch. Immunol.
Kiyono ,Y. Yuki* Vaccine Ther. Ex. 63 87-99 2015
L Bio Industry | 31 4-10 2014
o 253 |15033-15038| 2015




Sakai K, Ami Y, Tahara
M, Kubota T, Anraku
M, Abe M, Nakajima N,
Sekizuka T, Shirato K,
Suzaki Y, Ainai A,
Nakatsu Y, Kanou K,
Nakamura K, Suzuki T,
Komase K, Nobusawa
E, Maenaka K, Kuroda
M, Hasegawa H,
Kawaoka Y, Tashiro M,
Takeda M.

The host protease TMPRSS2
plays a major role in in vivo
replication of emerging H7N9
and seasonal influenza viruses.

J Virol.

88(10)

5608-16

2014

van Riet E, Ainai A,
Suzuki T, Kersten G,
Hasegawa H.

Combatting infectious diseases;
nanotechnology as a platform
for rational vaccine design.

Adv Drug Deliv

Rev.

74

28-34

2014

Hasegawa H, van Reit
E, Kida H.

Mucosal immunization and
adjuvants.

Curr Top
Microbiol
Immunol.

386

371-80

2015

Kumagai,T., Nakayama,
T., Okuno, Y., Kase, T,
Nishimura, N., Ozaki,
T., Miyata, A, Suzuki,
E., Okafuji, T., Ochiai,
H.,Nagata,N., Tsutsumi,
H.,Okamatsu,M., akoda,
Y., Kida, H., lhara, T.

Humoral immune response to
influenza A(HIN1)pdm2009 in
patients with natural infection
and in vaccine recipients in the
2009 pandemic.

Viral
Immunology

27

368-374

2014

Haredy, AM., Yamada,
H., Sakoda, Y.,
Okamatsu, M.,
Yamamoto, N., Omasa,
T., Mori, Y., Kida, H.,
Okamoto, S., Okuno,
Y., Yamanishi, K.

Neuraminidase gene homology
contributes to the protective
activity of influenza vaccines
prepared from the influenza
virus library.

J Gen Virol

95

2365-2371

2014




