FRR MRS (BIRERHEEEER)
TR 26 GRS IERFE RS E

VAT AT F AL BRET V2N FERBEE
e - ERRFEER MR

iz BE 7
FeEBI#E A BIE

MEREE _
WRAAKERE Y 7 F T3 D MucoRice—CTB IZEHMIEIBELZERLa— NV RF=z—10 7Y
—. VE&E - E%ﬁ%%&ﬁm:XEVﬁ%/f%D\ﬁ&%i%ﬁ%@%ﬁ%@%
HREOFHH - BEDRODH D Z L PBYER TR SNz, AOEFETH
MucoRice-CTB O~ 7 A5 %18 UGS THE - B0 FERLZEMRE L . %
DIERITES FHEREFHE - WBIROH 550 T - A A~ =D —DREZAT
V™ MucoRice~CTB M BEHRIG AIC T C DRI & T 5. AR 26 FEEEIE. MucoRice-
CTB R 5%, TURSRMPUAESL L BHEIREFHE - HRICEET 5~ 7 2 RNA
B ORRZHRAEEEEB CHRIE L., TOEN - BES FHORRZ{To -,
E 5T, R 27 EEITIAE D MucoRice-CTB D & M TOEATEEAFEIRISER (Phase
[) ICma CHEREEDTIHY K@%%%@F%i&%ﬁ%@v47mmm%ﬁ@

REOEELREEER - b D,

A WFZEEH

TAWRLTIZFUORREERBE Y
MucoRice ¥ AT AIHURDIELEER T
e, BRCTEHEERY 7 F
ThDH, FURIZ2 VT b BE(CTR)
EFRWHZET, abLIEHDOARLT,
EREMEXEE TREICHT DX RE
b TELIRERBREO DV 7 F - Th
% (Proc. Natl. Acad. Sci. U. S. A.
104:10986-91, 2007; Vaccine 27:5982-
88, 2009; Proc. Natl. Acad. Sci. U. S.
A. 107:8794-99, 2010), ¥z, EHEIC &
SPHHGEOTEE - #ERIRRHD &
LEWERTERI AL TS, (I
Immunol. 15;183(10) :6538-44, 2009) =
DO HEGEFHE - R BokEIh5s
MucoRice-CTB 25/3A = /LR D R IZFE
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T3 M AREICE D A, EEHE YR
W2 X 0PRSS EMME 1g6 & FEE TgA @
EAZFETLZLICE-oTHEKD &E
Z BT3B, LHLAD 5, MucoRice-
CTB O O 5%, FE I L= FRfiEe
AEY — U U REROMEREE O 5T RE
AH=ZRBTONWTIEEEAL BT R -
TV, ZOMBITHHEOMET ¥ 2
Ny NBERIZETT CORBIERE 2D,

DS HEBET, Fxlk BiHRES
- HERICBWC  BEDAA, I~ —h—
<A 271 RNA L FDE—5 v FBIEFD
FFRBEFORE BT LTV D, FAL
26 €EFEIZIX,  MucoRice—CTB DR O &5
BT O~ A 7 1 RNA & F OERS T
B FREORBEREER O THE & |
ZOFMEERA~OBEELE D, TR
EAOREES R HE - MR T AR



% B L7oWFE21T > T D,

B. WrE5ik

1) MucoRice-CTB #& 0 %o

MucoRice~CTB ¥y=#I 100 mg (CTB & LT
0.1 mg) % PBS 0.5 ml {Z¥% 2> LT, Balb/c
< 2 2 T 4 EREORE LT,
ay ha—ZN—12, FCLEORE
B (WT : B AR O RH % R
Bo®s L,

2) Luciferase reporter assay
Luciferase WMIZFRB AT LEEH
35 pGL3 BAEF UV = 7 F T Aryl
hydrocarbon receptor (AhR) &A1=+ D
30 -UIR EHME s a—=v27 LT,
HEK293T #Ej&#kRIZ pGL3/AhR3’ -UTR "5
A I K& miR-375 % co—transfection

(lipofectamine 2000) X, 24~48 [

fifass®E % luciferase activity & /b
I ) A—4% (Lumat LB9507) \Z CHIZE L 7=,
= ha— % scrambled miRNA F 7203
AhR3’ - UTR-mutant [ERFINFEEEGET
o4 = Tz,

3) Enzyme-Linked ImmunoSorbent Assay
(ELISA)

TSLPR-WT % 72 % TSLPR-K -~ 7 AT
MucoRice—CTB % 4 EIRR D& 5%, PURsr
BHEHRIMTE 156 & B 1gA 5T
{EDFEA % ELISA THRAT LT,

4) Cholera toxin challenge assay
MucoRice~CTB @ 4 [ElIff 1 #% 5 L7z TSLPR-
WT 72 1% TSLPR-K#B~ 7 AT 25 pg O =
LI REAROKRE I, 14 FEET
RAEEER LB~ T ADOBRNASEES
BIZE L7 (Proc. Natl. Acad. Sci. U. S.
A. 104:10986-91, 2007),

(GHEEm~DEE)

AFEOBRHOT-DICERINIEME
BREHEIL. R ARFEER AT, BimE
BREES~OHEFEEZL LI, GEEES
ToBE AR EZT -, T, RAEBRITHF
ZEHRASS T BT BB EBR S O EhE 2B
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T L ERERH) CUBREEERE 11 5
SRR 186 A 1 H) ICHES HFFCHIER D
BMERTA T4 2810, B R
TEVE - BRERO T - SRRV - B BEER
L. EREMWICH L TOERE ATRER R
VT

EAFHETER L,

C. WroERR

MucoRice~CTB #E %0 /E#% . miR-375 %
B EFS S/ GHES CHRERINL, 61T, %
D—O>DIEHSF12 & FEEN S AR #
BT OFEBUR T 2/ ARk B AT HERR
&7z, AhR 3 miR-375 DIEM T Th D
= L HEEAT A 7912, pGL3-AhR3’ -UTR
% transfection L7z HEK293T Mgk TP

 luciferase reporter assay #{To7zs +

DOFER., @22 b —/b(scrambled miRNA)
IZ =T miR-3756 OMLE L 7= A T
luciferase activity 23R EIZRAD
Lz, 4=y NBEFORIT 4 U2
v b — /L T&®H B pGL3-AhR3™ -UTR-
mutant % transfection L723F&. miR-
375 AEIZ L B luciferase activity 38
SIx e o T, €T, ARR 23 miR-375 @
BH S+ THDHZ ENFER X L.
MucoRice~CTB #& A& &Ef% /A A~ — A —
miR-375 DB EAIZ L > TARD
FEERAO BNHESERMNORERLOFE
WBEETBHEB LN,

—75., PURIR-RAIAE (B MRS, AhiAIR
%) OEMHEGFTHY KEET P23
MEfiE LTHEZLN TS thymic
stromal lymphopoietin (TSLP) (Nat.
Immunol. 11:289-93, 2010, Eur. J.
Immunol. 42:353-63, 2012) DIBEN,
MucoRice-CTB D& A# &%, /NME LR
BCHEIZENSNDE Z LR ho T,
F/-FH 41X, TSLP L& % — (TSLPR) X
8~ & FVC, TSLP-TSLPR fEAEFA
RN, PURRERASWA TgA PUEEED
FEIN, AV IBERRBICLDOTHE
TERRFNCMLER - & 2R AR T HER
EHTVWD,

B2, MucoRice-CTB MFEM{LIZMIT T
iR, I ABRAOT 7 F U GMP AERMERIC



B A HER B FEIL TR 26 FITEAT I,
AEEFTBRBRABRRORENTONL T
D, Fir, ERL2THE1H 23 HIZPMDA &
DOXFEBIE #{TV, ICER2TET AICE
REBI BRI TEE T E DR FE

Al Phase I BRIR#EBR (RBR) DERBEIT>

TWwo,

D. Z2

MucoRice-CTB O O EH# ~ 1 7

RNA (5], miR-375) DEEYSF (. AhR)
DRIBIFREVEA IS, TSLP-TSLPR D 7'
VU TICEENREEEZE X DO THEHAR
WEZLNTWD, TORMEEICL
T, DURERAFEEDEH R FHE - MR
B4 B0 FHOME DR L B L7-HF3E
BITHoTW5H, &HIZ, miR-375 21X U

CTAFHSFEHOE NTOMIELXED,

PR RS WE TeA EAFE~DBED
VD ZHEE L7, MucoRice—CTB DiEBR TlX
lg (CTB 3mg). 3g (CTB 9mg), 6g (CTB
18mg) k@A % 3 F—XTHRENTIE
STy, EEFBEOMBERELZ AW
T, =471 RNA 7 LA 2 & D ERENR
WraEEMTETHY . niR-375 &~ 1
7 1 RNA DR E U 7 F Lz L HRER

BEOMEZEDTAA A~ —T—IZ2D

HyB5wA7 1 RNA ZRRELTCWFET
H D,

E. #5ia

a XARYT 7 F L ThH D MucoRice-CIB &<
AR ARE LR, &5 R LEER
R CEEEICHEM Lz~ A 7 1 RNA A
F<—H— (e.g., miR-375) & #*DIER
A5F (e.g., ADR), T LEEESF 7
F U IR (e.g., TSLP-TSLPR) 23%& R,
ENniz, BE. ZONRA Fv—h—FEN
MucoRice—CTB fR O ffEIZ L A —#EDHE
IEENL—T L LT, SURREMNGREIRE
PSR - B O OIE < O TIER VD
TR, AEBRFTLTWSFETH
Do

F. BEGaHES
WELEIEZ L
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2. EEIF

SKIL Future Forum -Science Leads to
Safe Life-” Fusion of Medical, Plant
and FEngineering Science .Led to the
Creation of Rice-based Vaccine,
MucoRice” Invited Speaker, April,
2014. Tokyo, Japan.

Seminar for Knowledge of Hub, National
University Joint Usage—Research
Center, Invited Speaker, “Can We
Prevent Infectious  Diseases by
Rice?” April, 2014. Tokyo, Japan.
7th  International  Immunonutrition
Workshop ~Eating for Preventing-,
Invited Speaker, “Mucosal
Connections between Microbial Ecology
and Immunity for the Homeostasis and
Inflammatory Responses” , May, 2014.
Carovigno, Italy.

The 13th Shikoku Immunology Forum
2014, Special Lecture, “Development
of Mucosal Immunology Driven Rice-

based Vaccine  “MucoRice” by the
Fusion Research of Medical,
Agricultural and Engineering
Sciences” , June, 2014. Tokushima,
Japan. ‘

The 38" Aso - Symposium 2014. Invited

Speaker, “Reciprocal Cooperation of
Intra—-tissue Commensal Bacteria,
Innate Lymphoid Cells and Mast Cells
for the Integrated Mucosal
Immunoregulation” , July, 2014.
Kumamoto, Japan.

JSI organized Public Lecture Series
Meneki Fushigi Mirai 2014. Invited
Speaker, “Oral Vaccine, MucoRice



Fighting against the Diarrhea” ,
August, 2014. Tokyo, Japan.

The 2™ Symposium of International
Immunological Memory and Vaccine
Forum, (IIMVE), “Trends in
Immunological Memory and Vaccine
Development” , Organizer and Speaker,

“Mucosal  Immunity and  Vaccine
Development” August, 2014. La Jolla,
USA.

BD Science Seminar 2014. “The
Frontline of Immunology” Chairman.
August, 2014. Tokyo, Japan.

The 26" Symposium on Microbial
Sciences The Symphony of Microbial

Science and Medical care”  “Innate
Lymphoid Cells Regulate Intestinal
Epithelial Cell Fucosylation for
Symbiosis and Elimination” Invited
Speaker. September  2014. Tokyo,
Japan.

The 65 Kanto Region
Otorhinolaryngology Allergy
Discussion Group. Invited Speaker,
Development  of Next Generation
Vaccine based on Mucosal
Immunology Future of Mucosal
Vaccine”  September, 2014. Tokyo,
Japan.

Novo Nordisk Innovation Summit 2014,
Organizer and Speaker, “Mucosal
Links between Innate-epithelial Cells
and Commensal Flora for the

Development of New Immune-prevention
and -therapy” October, 2014. Tokyo,
Japan. :

10*" Research Symposium on Human
Natural Defense System in Conjunction
with PRAMS 2014 in Commemoration of
the 10" Anniversary of The Airway
Mucus Institute “ Epithelial Biology
for Human Natural Defense” Invited
Speaker, “Mucosal Connections Between
Airway and Reproductive Immunity”.
October, 2014. Seoul, Korea.

The 1st International Symposium on
Mucosal Immunity and Vaccine
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Development 2014. “Mucosal Innate
Immune System and Vaccine
Development” Chair and Speaker.

October, 2014. Tokyo, Japan.

11" Nestlé International Nutrition
Symposium on “Nutrition and the Human

Gut Microbiome” 2014. Invited
Speaker, “Cross—talk between the
Mucosal Immune System and
Environmental  Factors” October,
2014. Lausanne, Switzerland.

ACR/ARHP Annual Meeting, Invited
Speaker, “Microbial Molding of
Mucosal Immunity” November, 2014.
Boston, USA.

The 62™ Annual Meeting of the Japanese
Society for Virology. Symposium 2

“Next Generation Vaccine
Development” Invited Speaker,
“Rice—based Oral Vaccine
“MucoRice”  for the Control of
Enteric Diarrheal Disease” November,

2014. Yokohama, Japan.

8"  International  Symposium  on
Nanomedicine (ISNM2014) Invited
Speaker, = Special Lecture,” Rice
Protein Body and Cationic Nanogel as
Antigen Delivery Vehicle for Mucosal
Vaccines” Matsuyama, December, 2014.
Ehime, Japan.

Science Council of Japan and The
Pharmaceutical Society of Japan
Symposium ” Advancing the Knowledge
of Immunology for Disease
Treatments.” , Invited Speaker,

“Syringe/needle—and cold chain-free
oral Vaccine MucoRice” January,

2015. Tokyo, Japan.

The 3™ Medical Advisor Workshop, The
Academy  of  Clinical  Dentistry,

“Mucosal Immunity: The Adaptation of
oral-Digestive Immune System for
Vaccine Development” ,  Febreuary,
2015. Tokyo, Japan.

The 34" Shirokane Symposium, The 50%
Anniversary of Founding of the
Kitasato University School of



pharmacy, “The Mucosal Immune System
for Symbiosis and Elimination”
Febreuary, 2015. Tokyo, Japan.

“2015 Seminar for the Quality and
Safety Improvements of Dental

Practice” Kanagawa Dental
Association “Innovative Oral
Vaccine : MucoRice” , March, 2015.

Kanagawa, Japan.

World Immune Regulation Meeting - IX,
Chairman and Invited Speaker,
“Mucosal Innate Lymphoid Cells and
Mast Cells for the Regulation of
Symbiosis and Inflammation” March,
2015. Davos, Switzerland.
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IL-33 1IMERREFIC L > ClEt SN TRABIZBREZ M OEE 77 —I & LTHL
NTWD, EEEE CICRA IR REEST 7 F /¥4 MEER [L-33 BRIFHRIC
X oT, IL-33 B 2BBRY L/ ER(ILC2) #FFE, AL CTRED Th2 %A MAA
v IL-5, IL-13 2 EAIE, HFBEREOREZFIZEZITIEEZHLNIILE, L
N, IL-33 R EDL D REFTEOREAN 2 Fa— L ENTWBENEIFRATH
bo £ IT, AU TITHBESRICER TR T2 8T & B 2 b5 EEH HR
D IL-33 FHEEME LT, TORER., F-Ch i EBdmHE R IziE IL-33 FFE
WEFOX NI RTFOFENELNE 20T,

A. BFEEH

3 B FEOEE B R (2 13 Loffler
FEMERE & Wi D B 7 iFERER 2
RO ED, Z DHERERIEEIL.
Y KL > CHE - EAE Sz IL-33
2 ILC2 #FE, EHEb+sZ & TE
BRERERERICHFESND Z L
., BAILIINE TOMETHLMNZ
LT&R, £72, WEF i< IL-33
DREBIZBITHAEEEMATH72D
BI&r o5 %A MEEMICIL-33 %
BERIERAT AT AV =y I
7 A (IL-33KCTg) #{ERL L., EETD
IL-33 iBFIFEN ILC2/[FHAEk 2 HE
LCT FE—RRDOEEAEFI XD
TZEEBELNILE, Tk E
B ARBRE SR D TL-33 2N BRERMESSIE D
CRBIEICEETHDE I EVNALNTA
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ST, T IL-33 OFREN L
BT DA =ALIEIERIERHTH D,
FERPZEETHRICIEHNLE
PES FEDOMMBREENRTBDLND Z &,
IL-33KCTg = 7 A TIIRWEITEN DA 5
NHENMICEREBRANPBDONDZ &
NG, bILbIUTEREED IL-33 &
BEFICEETHA B X, IL-33
DOEAIT IL-33 BEMPEOR 7 o —
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