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Elucidation of the mechanism of oral tolerance induction to the transgenic rice
containing peptides from Japanese cedar pollen allergens and the efficacy of
long-term administration
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Seven peptide sequences from Japanese cedar pollen allergens for Cry j 1
and Cry j 2 were identified as major human T cell epitopes. Theses seven dominant T cell epitope
peptides derived from Cry j 1 and Cry j 2 were connected in series to make a hybrid peptide (7Crp).
The transgenic rice which accumulate the 7Crp in the endosperm were developed to be a possible
edible vaccine against Japanese cedar pollinosis.

We evaluated the efficacy of the transgenic rice, which is orally administered for 24 weeks before
JC pollen season over two seasons. Specific T cell proliferation activities by the stimulation with
JC pollen allergens were significantly suppressed in the 7Crp-administered patients. Although there
were no significant differences in clinical symptoms during two JC pollen seasons, oral intake of
transgenic rice reduced medication usage during the JC pollen seasons.

The mechanism of oral tolerance induced by the transgenic rice containing 7Crp is considered to be
T cell anergy.



B X C—19, F—19—1. Z2—19 {Jm)

1. WFZEBRLG Y F) D1 5
TEMHEBE 1T EEE 2 P ODICEL ML T, BARADB LZ 3 A2 1 ABTEBIEIZ
STWA EHFEINS, FDT- D AXIEMIEIZEER & Wbt TR0 . %@ﬁ%#%@nf
W3,
b FOBEERICIE. BBOREER]) L 5-oT, AN AT Y. B IEOHERZ
AR ikﬂ@ﬁﬁﬁf%t SERWEWIBENDH D, 2T, Z O EF
LT, AXEROT VAT o2 R EORER B E L TRIZI AT Z & IT &
N &Dﬁf%ﬁ@ EANTT LR RTINS L £ bb,
3 A DRI TN ATIEm T Vv o 2 R T g @%E%\%%ﬁéﬁer#f%~7
%F@ﬁﬁjﬁ%%éh,%®k%ﬁmé k&;@x#f%?vw# IR B R ER
ZHELUIERDBEIMEND ZENHIFEN WA (X 1), &/na i &%@m%f@
WETHMINRININTLEY Z & #%ﬁénéﬁ DR [T 5 7= 3012 K O
WAkt 2 o )7 G ERE PB-1 (Protein Body I) (2 7Crp | ijz BN TERY ., Hbafitsi
52 L7 BE S RICE Y IAE NS (K 2),
WERODT VIV ZFDEDEHERT LT LIV oEiiETE, BERE LT 747
FU—OHBENESIND, L, [AXEHRTTF REFEXR] X THEE h—7DH
ERWAHED, BHim b7 77 4 7% 3B TR EICEBRTE 5 2 & n ERNH
FEInTWns,

BrOKS

WET LIS RO OB E
’5’)/ (UBgEI(PB-1)[CREET D

r ( BERED
> ) Gl

HHEAD
" 4 R
IAVELUTBSE o > o meLTEEME A
horms T ERLgTE CEERL M2 PBIE. BTHIEENTCHE

FTRE EEBREA L UTHgE
1.RBOREES OEEH

2. WEOBEB

AXEELAZR T A v —HiUFIZCri j 1 & Cri j203HDA, B F T K%
HEETMlE-E h—""%, Cri j 1IZ3 4777, Cri j 2124 »Fid 5 Z & ZMMTIRIE L,
IO N—TFTHEFE LA T Y v R O(TCRP) &\ 9 LB CREICRALICER S
Tk [ AT F REAK] ThDH,

ROMETRICER L, [AXEMTT REEK] (X, BRXLET CRIEERENHEIN
HZENHMIREEND, —EHM AR TTF FEA K #ROBHRTL5Z 21k IR
AGE R DAL TIUX, ZOMRIZTEDOR Bk T 5, TDTD, e AZ I VIR L
@%ﬂmiéﬁﬁﬁ%%%v~fyﬁﬁ5%%%%%@@%%%@@?6:kﬁf%ék
TIN5,

(AT F REFK] X, Tl h—7DHhEHN5720 IgE EFEE Lz
WDIZBZETHDLEZEZLND, TDT=D, BRI iﬁ%ﬁ7vw#wﬁff%é7+74
TR V—ORWERITE Z 520 KT TR h—T7 2 KEICEATEXTF REERL
E%%ﬁ%#é:kﬁf%éo%@@%kﬁ%ﬂﬁ&éﬁwﬁxTm@iﬁb~7@kiﬁ
?ﬁﬂ%kﬁb\%&@ﬁ%f%ﬁﬁfﬂ%ﬁ%ﬁ?%ék%i?Ft7§y2®ﬁf%
BN E

ARG Tl AXIEIEREBRE 1 LT [ AFERLTF FEA K] 2RO0FmML TS
59 ET, BROGEEROFEMEOMIA & RIFHC, 2t & RERImE OFRE 2 BT 5
ZEEERELELDOTH D,



3. WO E

AXTEMMHERBRE 1R LT TAKIH T F REAK] BLO (7RG K | &
AXTE T — X HIN D 24 HEOEHIMR D EBRSE, 2 0— XU 0RL, AXEmH
W2 v — R D EIRE & JER ORGE E ST 5,

BB D> D RRREE I RN I HAZEK & 7Bl 2R U, SFEHUERIL C T AR o BG5S 2 5T
5, £/, AXEMRB L — X R OHRE OIEREZ . B QOL F i CRHi1 %,
LD DFPEISE R X ORI OFER LT L, FRICEZ S (AEFRLOARE) 237
@L@ﬁg\ﬁmﬁﬁ%@%%@%®%%ﬁi@x?%%ﬁﬁ%@%ﬁ%ﬁ®%§%@ﬁ
%)

4. WFIERE

A XAEBERBR G 1Sk LT T[RRI F FEAK) OFHMROER 48 HE., 2>
— X)) ZEhE LTz, PERE ORMIMEZERZ FANT, AXERT LAV TR LT T H
R DB e 2 e a9 2 &L TAIEM 7 F FEF K] B OEIREE I T MoK
IPEIXE RIS SN D 2 EER LTZ, £, IEHRES — X o J B A& 1 TE RS QOL
VNI DMEIM 20D 7=, & BT, HWEMEAEIL [RAXEmTF FEF X BREECHE
W SNz, TRTOMESE T, TAXIEMTT FEFXK] NERREEZONDEK
SN EC T SNy (WA

EEL LT, AT T REF K ORZINE OB L, T M OREARRE (T cell
anergy) IZX A HDEEZZ LT, 5%, KW XX 7F FEFXK OROE
HebbdsidBr 2 £l U, 3E7R 7 LV —RIEVEY A b I A ot A v 72
E DI BT DOW TN, BRI 722 B2 DWW TR L TV & 7200,



1 1 0 1

Takaishi Shinya Saito Saburo Endo Tomonori Asaka Daiya Wakasa Yuhya Takagi Hidenori Ozawa 158
Kenjiro Takaiwa Fumio Otori Nobuyoshi Kojima Hiromi

T- cell activation by transgenic rice seeds expressing the genetically modified Japanese cedar 2019
pollen allergens

Immunology 94 103

DOl
https://doi.org/10.1111/imm.13097

68

2019

75

2019

2020

124

JOHNS36 3 (3 )







