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W OB R (J€30) : In this study, we performed an immunological studies using some
imaging system for analyzing bacterial distribution and growth as well as host immune
system at mucosal tissues. Using chemiluminescence-based microbial detection system, we
can evaluate nasal vaccine effects against Streptococcus pneumoniae. As host immune
system, we identified M cell-like cells in the epithelial cell layer of the nasal cavity as a new
pathogen uptake pathway. In addition, macro-confocal laser microscopy allowed us to
reveal the unique dendritic cell function in the formation of T cell areas in the Peyer's
patches by regulating the retention rather than entering step of T cells in the Peyer's
patches. Taken together, our imaging systems reveal the novel immunological functions
and bacterial distribution and growth, which can be applied to the basic immunological
analyses and the evaluation of mucosal vaccines.

SEATIR R
(BHHHAL - 1)
[ERESE GiEERESE & @t
2010 £ 10, 900, 000 3, 270, 000 14,170, 000
2011 4R 8,700, 000 2,610,000 11, 310, 000
FHE
FHE
FE

=6
o>

i) 19, 600, 000 5, 880, 000 25, 480, 000




BFACA0 - E IR
FIOFSE O 4yF) - IR - GBI - faresy

F—U—F o HRRE, A A=V 7 RYYE

1. WFFEBRAE 4 O7S 5

WO AT AT E WA A
— VU T FIEIT LY EENTOREIRE D
RS 72 B & A fRIT 92 Z L N AlRE & 72
STETCWEe, —F T, GEROMIEET T
1E72 < RIRIERZ S0 OBERED A A —
Uy T ERIFFICHA G DY D LT, EELE
PRAER ORI D> B ARBHECRY,, A A1
BT 52 L OBREEENBIHSIND
LTl TW e,

2. WEOBEK
AWFIEIZBN T, FFEREE DT> TE
AT A1 U RS U ks
R O BYREHIENC BT D TE N B B LT
AEEA D LT, B 72 O NS MR BRI GYIE £
TR L, HFFEFRE DM E ICBI% &
HTWDHHEE « T AT A E W84 Y
EGIEL AT DDA A= TN 24T\
JRY PR O 22 2 A F I XL &2 5
MZT D, T72bb 3 IRITZEMICI T 5 i
3R & R 2 A2 2 T2 A IRTTRIER v B U —
7 T AR & AR O [ D S RIS &
DX DD, JERDOGIEFHITFIE L ARG DY
5T, R BT DR IR R O kY
BV A, JRAETERK. HEBR E T oA A
T E DREZER] X A F 2 XL ORI & %
OB T - MIRORE” 2475, ZhiC X
DR DT 7 F o ERIE DRI 540
T R - R LT KD AR A B R A
DREFNMEL SN D EWIFF S D,

3. WD HE
WAEMA A=V T

Wegs L EOREEETLE L TENREN
N7 2T —BEBET HMRKE L GFP
ERBTHYNVERXTRBEEHA VD, Zhb
JRIFERORRI FEE LT, 1Tk A{e%RL s
GFP Z iz X a8 ol R &2 0FHT 25,1k
RN AT DT LY | IFEAROMEE L
AUV T D oA & BHE A2 R RSB L e 3
5. HOEM N ATRE A~ 7 v S A S A
FW TR, A L~V TOBENIE & [RIFRFIC R
H3 2,
A A= T
WIFESEYLHEAL T D bR AL g < O R
Z FRARCM AR AR TH D M
MO RERK L 7 F o 2 AW TEIZET 5, #t
A A o BhRE - B RE AR AT I D W T
CD11c-GFP /J w7 A v~ AEH\5, %
DL OHIIIZ SN T S CFSE % ot stk
LN I AT RAEE AW BIER

RESL L T,

4. WFTERRE

WA OBREMATIZA L TIiIE, V72T
—PlIC L bZERN AL LAY
AR o AT K& IV IREREE X9 D 4%
BU I F NP RN T DR ML LT, T
b BHIERE~ T AT TR FR Y S
5 EEOWEICENT TR HERT S
DIZxt L, FRERE T R8T 7 F 2 %
B LI~ ACBWTIY 7T O,
HLITMHEBBEINT, T RbbARVA
TAERAWSZ LT, F—EEICEBIT R
WU 7 F U FHMENFREE R0 . U F
FH DDS DREREREAM 21T 5 Z & S HIk 7=,

— 5, [EERERICEA L TIE, Y o8
Rk EREARE ICHEET D 2 ERRE
TS M AN AN B e oD L Bz A 1 & L
Jul LCTHEELTWD Z LR L, Hil-7
JEIEREL D IAZ E L TWAD Z & & fE Ao
VI F UL DR LT, & BHITE R
WLl e T EETAMAEME LTH
UV, L7 F g U MATRARRIRE & D1 A
— TR AT T2 A, BIERT N
M HIR RIS FE S LIV A E LTV B 508
Bsns,

Sz~ iR L -V —HMEE A
W2 TR DO L =L TD 4 IR ITE
BURAT AE AV, PURSERAIIE & L CHRE
THZENHLNTW BB, N1 =
JVHRIZ B W T T HERSEIR ORI B 5
T HEHTICRWE Ui, #OBER L7 T
JId O FRIRE Y 72 MR 53 AT D AL % fRHT 9D 2
& T, BRIRAAEIZ L 5781 = U T AR o058
WIERIZRBWNTIE, T MO SA /U A~D
HATITARL . EAKZO T HIMER COHE
WCHPRMPEANEE CTH D Z L E2RT 2N
k7=,

TS OFERIL, 5 E L IRAE Y DR ZE R
A A= TR TIRE L 720 D 2 L TH)
ODTHEHIZEOHFZHMRTHDLEEZD,

5. ERFEEN L
(WFFEREA . IR M OIS 12
EQNY)
CdERERm ) (Bt 14 )
1 J. Kunisawa, E. Hashimoto, I. Ishikawa,
and H. Kiyono, A pivotal role of vitamin

B9 in the maintenance of regulatory T



cells in vitro and in vivo, PL0oS One 7:
£32094, 2012

S. Takagi, Y. Saito, A. Hijikata, S.
Tanaka, T. Watanabe, T. Hasegawa, S.
Mochizuki, J. Kunisawa, H. Kiyono, H.
Koseki, O. Ohara, T. Saito, S. Taniguchi,
L. D. Shultz, F.

Membrane-bound

Ishikawa,
SCF/KL

promotes in vivo human hematopoietic

human

engraftment and myeloid differentiation.
Blood 119: 2768-77, 2012

D. Y., Kim, A. Sato, S. Fukuyama, H.
Sagara, T. Nagatake, I. G. Kong, K.
Goda, T. Nochi, J. Kunisawa, S. Sato, Y.
Yokota, C. H. Lee, and H. Kiyono, The
airway antigen sampling system:
respiratory M cells as an alternative
inhaled

Immunol 186: 4253-62, 2011

gateway for antigens. J

J. Kunisawa and H. Kiyono, Peaceful
mutualism in the gut: Revealing key
commensal bacteria for the creation and
maintenance of immunological
homeostasis. Cell Host Microbe 9:

83-84, 2011

H. Kayamuro, Y. Yoshioka, Y. Abe, S.
Arita, K. Katayama, T. Nomura, T.
R. Kubota-Koketsu, K.
Ikuta, S. Okamoto, Y. Mori, J. Kunisawa,
H. Kiyono, N. ltoh, K. Nagano, H.

Kamada, Y. Tsutsumi, S.I. Tsunoda,

Yoshikawa,

Interleukin-1  family  cytokines as
mucosal vaccine adjuvants for induction
of protective immunity against influenza

virus. J Virol 84: 12703-12, 2010

T. Obata, Y. Goto, J. Kunisawa, S. Sato,
M. Sakamoto, H. Setoyama, T. Matsuki,

10

11

12

K. Nonaka, N. Shibata, M. Gohda, Y.
Kagiyama, T. Nochi, Y. Yuki, Y.
Fukuyama, A. Mukai, S. Shinzaki, K.
Fujihashi, C. Sasakawa, H. lijima, M.
Goto, Y. Umesaki, Y. Benno, and H.
Kiyono,  Indigenous
inhabit
lymphoid tissues and

opportunistic
bacteria mammalian
gut-associated
share a mucosal
symbiosis. Proc Natl Acad Sci USA

107:7419-24, 2010

antibody-mediated

J. Kunisawa and H. Kiyono, Aberrant
interaction of gut immune system with
environmental factors in the
development of food allergy. Curr Aller
Asthma Rep 10: 215-221, 2010

FEK—, Bl M. IEH R K
M1 D BRI S 2T b L

L COXEEGERAE  Rm 49: 13-22,
2011
B B IgA FEEICBIT HIENTG

FExy NU—2  ERETFHET %
FERCE O & P BIRH#E 29: 100-105,
2011

CRECI N = NN e e
B 2% BHIE O S A Bk
N34 il T 30: 409-412, 2011

EliE M~ v R R
U 72k TR R 1 d8 1 B M i B AE
Drug Delivery System 26: 419-421,

2011

BETES, MRS, B W, 7
B % AT LAX—OTHB L
ONRIR MG OO fe ST AT 0] ) 72 RGBS
EWFFEORE 7 L — g 18:
66-77, 2011

HF



13

14

(=

1.

B kB O A RBEASCE B
HEFFICBITDIRE AT 4 = — & —
AT 4vadvr1 ) UoEEoEE AL
“# LAl 48: 827-830, 2010

BRI hh KRG O R B — AR

BAETRRIZB T DIBNERSE & OFfn &
HEBR— MR/ 40, 25-28, 2010

2EF) (Gt 2310)

B W A B EEBELEY
FTY720 76 OF R —IHE 2B %
AR & AR MEMER ISR T D NEE &
Ex I oREl - % 32 B FEERK
FRAMEFFIE I — Bl (8
R R AE) (20114512 A 10 H)
EEE M RIRSRIEND R T 7 TF
R B 54 B A ARRPEFSPT AR
MG RFRESR. "R RREHAS
) (20114211 H 26 H)

EakE - 1
commensal bacteria in the regulation of
intestinal IgA responses JE{L& & &84
FERIER &RV T A AL (HAKRT)

(2011 411 A 19 H)

Immunological crosstalk with

B M BRI AT LI IBE
JE DOFIE & g B e OBE  F53[E]
HAMLSRRFERRE, i (6 =
BE2gpT) (2011 4F 10 H 21 A)

Jun Kunisawa Lipids and vitamins in the

regulation of gut immunity, JAFI 2011,
HOCRRUKR) (20114210 A 18 H)

Jun Kunisawa and Hiroshi Kiyono,
Keeping the immunological balance in the
gut — and health,
Asia-Pacific Week 2011 Food forum,

Berlin, Germany (September 8, 2011)

functional food

10.

11.

12.

13.

B A A X 2 IR
AT A 8520 EINESE - LPS B4t
&, B (IER=EKF) (2011 4 6 H
25 H)

B A RGIESRE & RIS
B DRELET AT L B 15 B
M. T (RTRT) (2011
#6716 H)

Jun Kunisawa, Eri Hashimoto, Izumi

Ishikawa, Hiroshi  Kiyono, Dietary

Vitamin B9 is a Survival Factor of
Intestinal Regulatory T Cells, AAI 2011,

San Francisco, USA (May 15, 2011)

B i RHERYYET 7 F L L
TOHEY 7 F > % 28 BIAAREZ
SRS o (201144 H)

Jun Kunisawa and Hiroshi Kiyono, The
uniqueness of mucosa-associated
lymphoid tissues for the development of
mucosal vaccine, BIT Life Sciences’ 3™
World Congress of Vaccine, Beijing,

China (March 2011)

Takahiro
Naoko Shibata, and

Jun__ Kunisawa

Takashi Obata,

Nagatake,

Hiroshi Kiyono, The Unique pathway in
the development and maintenance of
mucosa-associated lymphoid tissues, 2nd
Workshop of Synthetic Immunology, <
# (2010 4212 A)

Jun Kunisawa, Immunological function of
sphingosine 1-phosphate in the regulation
of innate and acquired phases of intestinal
IgA responses, & 33 [l B A% 4%
SE2-F B EAAEIFEERE &
FA% (BMB2010), fi#= (2010 4 12
H)



14.  Jun Kunisawa, Regulation of 1gA antibody gi‘f :
o
responses by immunological crosstalk HEEEH H -

with intestinal environmental factors, % 5 [E St
EITHKRFE G-COE v RITA A | Omipkin FHOM)
# (2010 4E 12 )
LAY
15, [ i kiR T2 F L LTOR jgiﬂj?

I :
I54e)% & DDS. % 26 [B] H A< DDS ¥ A -
KB (2010 46 A) &
BASFEH A
16. Jun Kunisawa and Hiroshi Kiyono, EHS DR

MyD88 mediates intestinal IgA production

in the maintenance of appropriate (£ D]

o o U
http://www. ims. u—tokyo. ac. jp/EnMen/inde
Second International Conference on X_j. html

composition of commensal bacteria, The

Modern Mucosal Vaccine, Adjuvants & 6. HFZesnuh

Micrbicides, Dublin, Ireland (April 2010) (DAFFEREE g Al
RRKZE EREHER £

17. Bl B CREIREHRRR 1T D g e e - 80376615

i =3 J 4 S

W PE & R B 10 EIgRA VT O 7L

7 LA, #iik (2010 4F4 H) «C )
(&) G 31h) WREFR
1 B#® M KD 7 F o8Bk E R

- ()R IEE T L
Kk RI7v 7T UNRY—=VAT LD ()

R 11 (BEAE , K FIE ], [ H5L5E) |
T—x A —HRR, 149-154, 2012

2 B M BREE BNEAERO
NAFH AT R —BNHEE %
EORR— (MEEABARE T ¢ X
2@t Z— tw) WEEER - HE
2011

3 Bl M ORIEGREICBITHX AT
Ly 7 RMRBE) —EE AT 4 = —
2 —OR5— BRI SE Y (T2
7. ) p236-244, 2010

HRER

(PEZE R EEAE]
O Rk (Gt o )

P2y
FEHAE
FERIE -




