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<Summary>

Based on the “Food Safety Fundamental Law” enacted in 2003, risk communication became part of food safety
administration in Japan. Risk communication is organized by administrators to reflect the national consensus in the
form of a risk management plan. To achieve this goal, basic information is shared and different views are debated
among the concerned parties. By participating in the formation of the risk management plan, concerned parties
form a deeper understanding of risk management which, in turn, strengthens the credibility of the risk management
system. The basic way people measure risk is by emphasizing information indicating danger and then judging
whether the risk is high or not. The gray area where it is difficult to judge whether it is dangerous or safe is
usually considered dangerous. On the other hand, people accept fairly broad risks by judging the gray area to be
white or safe when they benefit from accepting risk. Judging risk is always difficult and people often accept the

conclusion of leaders with extensive knowledge and experience. LLeaders consider the merit of avoiding risks vs the

disadvantages and take measures which minimize the sum of all risks, that is, risk optimization. For successful risk

Food Risk Communication HIDEAKI KARAKI, D.V.M., Ph.D.
President of the Foundation of Food Safety and Security,
Professor Emeritus of the University of Tokyo
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communication, it is important to consider the benefits of not only avoiding risk, but also to accept risk, while

trying to build trust in and raise the level of expertise of administrators.
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Figure 1 Three different pathways to judge risk
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RS2 TFTHEL, VAT EZITANS Z L2 X BF8E
IZOWCE AT hErd2 2L, ZL Tk ) 220
a2 =Y a VEI B AR TCREH SN S FET
HHZENERETH S,

BEAX FEHMH»SE UVTHIZ)wt@mEs

1964 HUTRF MR ERE A
HRUR ) T
WU B %
FEF A KES T A RENETIEE
1987 4 HURUAZEBIR. BREESEPE F G 4 f12Y
1999 4 HHKFETA Y L —Thdtry o —E (HT)
2003 4 RN, AEBIR
2011 4F~2014 4 AECERIEREER
2011 F~BUE  AmMEEAEOR S - RWOMEPIH R

2000 £~  HAAR#HE R

2008 £~ [AlRIZ &

2003 #£~2013 - NRIFREMLERIZEMER
BUEFHEMZEN)
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5582, 83 [l JECFAEHICH 5
BmZEOEFREFHmEN

PTYIFZEERT
FYEETFE B

1% N

E F
55 82 (BRI . 83 Il (HH'E) JECFA (2% 17 2 5lNE & B K AaOEFEBm &0 5 Bl S+ 5.
75 82 JECFA TiZ 10 MiHIZOWT, ZOREMWNFHT Sz, S H 3 XXX, Carbo bean gum. Pectin,
Xanthan gum & 5 - 723 FLSRNT 2 W23 % JECFA OFHiTH %, ZOHIZBIL TiE. 2 79 [0
JECFA IZH W T, SRR FLICTRI & N 2 RN R ARl IZ 351 5 MOE OF A & L TREMTbNITHD,
SNE 2 OFEERR S ORI T H > 72, £ O, 2014 FF-00 EFSA/WHO 25 THE & h 7= &Rk FIEO T
EPKGEE N, REIOFHEHME L D EH SN Z &N RE 57, 83 M JECFA Tid., WHHWEIC K 2R ER
B LT, aTRE AR AEMBE T LAV TRY Fv—2 F—24&KD 3 A MR S A, AREMARET L0
BIEZEHICB T2 —F v 2L —TONE LB EE SRz,

* ok ok ok ok k ok k x k k Kk k Kk k k Kk k k %

<Summary>

The outlines of the safety assessment in the 82nd and 83rd JECFA meeting were described from a viewpoint of
international trends of food safety. In the 82nd JECFA meeting, 10 food additives were evaluated. In particular,
the safety evaluation of food additives used in infant formula such as Carbo bean gum, Pectin and Xanthan gum was
noted. Because this was the first time to evaluate substances of this kind according to the guideline established in
the 79th JECFA meeting. The proposal to revise the procedure for the safety evaluation of flavouring agents in
EFSA/WHO Expert Workshop on Threshold of Toxicological Concern (TTC) held in Brussels, 2014 was
approved. This new procedure will be applied on the next safety evaluation of flavouring agents. In the 83rd
JECFA meeting, the Committee recommended the use of dose-response modelling to undertake toxicological
evaluation of contaminants in terms of their exposure levels being low. The JECFA Secretariat established an
expert working group to develop detailed guidance for the application of the methods most suitable to the work of

the Committee.

International Trends of Food Safety in the Prof. TAKASHI UMEMURA, DVM, PhD
82nd and the 83rd JECFA Meetings Faculty of Animal Science Technology,
Yamazaki Gakuen University
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1. EU®IC

FAO/WHO & Rl & S fI%E R 2 (Joint FAO/
WHO Expert Committee of Food additives: JECFA) i,
FAO (EHEAREREEMR) & WHO (HEARIRIEME) 78
BETIT S . BRI, TGIE R KR O
e N RIZ L BRI EE 2 TH 5. SNHEE.
FAZRAEVERHI 2175 WHO D % ¥ 3 — L &% 23—
by FICHEZRET 2 FAOMOD X v /s—L %2
SN— ok e, FfEhe FAOKBDSH 50—~
& WHO AEBD & % ¥ 2+ — T OJHI. ZZHFfEE %>
TW5, BMEIPNEEA 6 H. 348 &R s
FENENRTET 11 HICHEE N Th 5,

AR TIEEES WHO M= F 28— P& LTEIIL 7=
55 82 [0l JECFA (& MM &5 83 [l JECFA (V5
YYE) ISB 0 B HHNE & ZAEVERHIZBRE L TR
L 72y, 3 TIZ WHO Technical Report Series 1000 &
1002 7 £ TZ OFHMlASROFHHIZ AR SN T B DT,
ZZTiE. BED JECFA IZ BT 5 LMt iioE £
Ji. #HERER T -2 O E ZIZEHEH L CGEHIT L T oA
BE, DHEOPTHERE Ko 72T Z Y TR S iR
BEL TV E 2,

2. 55 82[E JECFA

BANE R FMT & 7z HiZ. Allura Red AC. Carob
bean gum. Lutein esters from Tageies erecta. Octenyl
succinic acid (OSA) -modified gum arabic. Pectin.
Quinoline Yellow. Rosemary extract. Steviol glycosides.
Xanthan gum O 10 & H TH 5. il % Ot 4§ 2 H11Z.
SElo s HDHIZIE Carbo bean gum. Pectin, Xanthan
gum & 5 o 72d R AL A OWRM 2 H IS U 72 » &
FNTWndZeh»5, 790 JECFA Tikam & 1,
JECFA ORfEL L TAR S N-HBHILIZHV 615
NI %2 4 VEGTAN C @ Margin of Exposure (MOE) @
EZITONTHERT %,

(1) SABBICAVS N BHRMYPORLMEFTFMICH TS
#t)) % MOE

JECFA TIZdEH AL A 2 Y % 12 Him E TD

AR E R E LT, ZORBOFLILE [FUHHEE A A

Thd]. [THLENRMNTD 2 720WINEREN ][R
HMUICHEL, #ESRET S| LW BEE,2 6. WED
—HEHEFAE (ADI) O&IIEHTE ARV EV S
WradnU7z, £72. V ZA7HEEr — AN, or — 2 Cf7
5 T L AT L7z, BBHEE & B EEHEIC OV TR
TNETNERTREEE LT NRROMEZET 2,
B2 6 DORBRIEE TEE T NE T
O FERFFLA 128 E TOME—DREF[R CTH S &
@ BNPNIRE M TR IRAENMEIH NS Z &
® b FASUICHY T 2 EREMD T4 T AT -
TOREBZDFEIZDONT
@ 5 H O FAER FLIBI R O = 3L F — JRR{E I 67
kcal/100 mL &4 5 Z &
® FERFL i FEHGH O BHCE 13 = %)L ¥ — EH D
B S—k Yy 2ALLLEMT ST L
® RBROIRBDNT Y FIZNX N &
@ ZABWEIRENTH D, BHEWWE I KE
N— 2 TIEBBE R LTI Z L
BEEICE T 5N & fUd
@ MEXRMYO ADME (WL - 5347 - fGE - )
IZ20WT
@ MERMHOFHET T 7 7 4 MizDNT
® b FASICHY T 2B DO T4 T AT -
TORFEDWEIZDONT
@ BB CTHOW S WA B ERB e v AL &
DOMFRPEIZDNT
OF VY 1LY E IRVAE Y. WQEEE 3 RS
5NTWBH, & 50\ idamHES? NOAEL &
o5 TWBPIZTDONT
® T TCICHHEEOD 2 L DIZOVTiE e FRLR
Z X B U 72 B O o B DR AR AS SR =0 i R 2
2D T
ZFLT, ZRHEDHIZOVWTHSEZERENIN TS
%603, [HRRFLA BT % 0~12 il E ToFLIIC
MUT., BEN2WMPOM@FEELEY Z 2 2K &Il
TZ% MOE 3 1~10 0#EMNE T2 ] LDfEE4aF L
W7z, 61, FERBME O E LT, R#
SIS OB RE A b b FLIR & MHIRIPER SO T 2 B
FAEHWT, EEROEGIC K 5B HERE S h i,

(2) BERBICOVWTOREMTEER
1) Allura Red AC

8 — 1)L — No.132 (2017.11)



£ 82, 83 [@ JECFA sHll[CH D BETEDEERHOEND

A A5 @R O Allura Red AC (358 25 [0] JECFA 12 %
WT, ADIIZ 0~7 mg/kg/ H & S Tw7z2, &l
Bl Sz, ZhETHMICHWONTEZT v b &
MO 7= RIEAE T, W & R % fai5 2 B
® (NOAEL) 13139 %t &dhTx/k, ZhiHEE
X2 555§ 5 & NOAEL 13 695 mg/kg/ HE %0,
ZhA ADI 0~7 mg/kg/ HOBRHLE 75 5> Tivsz, T,
3ODREEON, 122> TR FTEh, ZOEAE
MOERT A&, 1.39 %1% 901 mg/ke/ HIZHY$ 5 Z
ENHHL 7z, LU, fthod 2 D OFRERO R & I W
HohanwZ &h 6, ADIE 0~7 mg/kg/ HTEH L
o EfEam U7z AN B HEE AT EIZ ADI O 0.4~
41 % Th o7z, Fz. Hiz B RaERBR 2 HE i &
32o0axy b7y ABMESRENTZ, LiL, Th
5DMBIT VT NERCHMIE I N —-TDEDTHD,
OECD (REF 1 G 5 A F I 4 VIicHl 57220
ORI TIENTNEREETH S Z L H 5. Allura Red
AC OEfRFEMEIGERNE & FIr L 7z Bz o Sk
WS HEPERRER A 6 13 NOAEL 4° 1,000 mg/kg/ H & 7%
%05, AT B EE AR RAHBEME O & % 2 LI
ST, REVEERGLEZRETHE2 225, leD
GROFELHITE . FlICHO L2572,

2) Carbo bean gum

BokiA, Al IRz E IS 5T B Carbo
bean gum {&., 2N F TADLIFFERT & ENTE A,
PO TIE. ZOHiE2 20 485 128
HZ cofRUSEEcx a0, AR I 7 ORRGH
B %\ VIO B EER IS 2 BENC K 20
DI xE U TR 72 72 e A e BTAlG 3 0 TE & i L
7zo SR & NAEABRIE, B A P 72 GABR R AR TR
AERBRIZ DT RO G S Tukn, 7z,
ek zsidliie LT, 5 EEmOBERT 7 & & O 725823 T
DNTVEH, ThidFAERNZaX7-8MTo 5. M
FoZ &k, 79 B JECFA TS L-#ERFLICE %
N2 MY OEY) 75 LRI E A ¢, Shlo T —
Ay bTEATTEOREGIZRED | FHRYE & & -7,
3) Lutein esters from Tagetes erecta

T Y 2 RS IS X 2 E ADL & LT, ADI % R
HFLOMETH > 720, Fhl, BsPEED, BiEx
HlER L 7= ADI & UCLADI 2 RpEt 3 & il & 7 5 72,
4) Octenyl succinic acid (OSA) -modified gum arabic

HLENTONMARSROREE, B - SRR To%

EMLERIZT) —AhA s F=ransig (0SA) Ot
RPN TH 5722 enb. ThETTATHEED
itk L ADI & LT ADLIFFFEX T L INTE 7/, 5
R 2 = ALHRDONAKGRIZE 57— 212&kh
X, 4 BERI DAAIZ OSA-modified gum arabic @ 88 % A%
gum arabic (2K E NS ZENHL 2 ERD, OSA-
modified gum arabic @ %8 Wi 4% 5.7 ML 3Bk & gum arabic
DT — 2 B WEL T, BiEEs L, ADLIdFRE
FL L,
5) Pectin

FUALAL, BERAL. AL LTI ST % Pectin
3. ZhECADLIIRrEE T &AMl chT&E 2, 79
Bl JECFA (23T, s FL O H B 1 T H &l 23
Iz, AR T 2 OB 5, EEEKT & ARHERD
AU NOAEL 847 mg/kg/ H. /it (LOAEL)
3,013mg/kg/ HE D, SRR SN HE 05 %25
HE SN #BERTIE, T —BIEOPEEL 5
DMOE 1309, T ¥ —@H G (95/5—k v 24 N)
TMOE 208 &% 572, 2N 5 DFERH 5 JECFA Tl
REINLMHHE 05 % TIEREWIESH H 5 LG
L7z, &l fifEE 0.2 %205 32 & &aifgicmi
FRER DA & B 72 2B AE L T & & Al 723 BR O FEAT 2
To72, ZDHEE, NOAEL 1,049 mg/kg/ H. 0.2 %D
fifE,» ER SN S BERIZT 1L — IR O
il T 360 mg/kg/ H. T 3L F — S HUE T 440 mg/
kg/ HEZD, ZNENMOE #29. 24 &%k -7, Z
D MOE 2%} LT JECFA X, il 79 B &ik R
SRR U 23R ALIC & S h B I i Y] 22 MOE O
WHE#E L7z, $4abB. @ Pectin D EEPEIIK W,
@ NOAEL BHiAER T 42 2 H=r /(o h7- ¢
DOCTHYIEEHWET L TH 5. @ BB IIHERYE
1 %DREIIRE 722 &2 K 25 ORI
ISHEELZEDTH S, @ b bEEIKRWIZE T Pectin 0.2
% I & 2 FRADOBEBEOWRE T 50, © #HiE R
BRI RTFNICRBE 5 Twb, ThoEIEL
T, IO MOE 3RS HREN v L fim S hiz,
LU, REEHE LTHMT 2546, FLIRLOMEIRGEC
FEEDENH 5D TEBER P TOMMMRD 5z,
6) Quinoline Yellow

Quinoline Yellow D&l 12 D&C Yellow No.10 O 7 —
A ENHT S ZENTE D00 Em S 4. mi# I3 TL3E
PEJTRIZHEVE A <L KE S B B rilid 20 & VLT

1JL— No.132 (2017.11) — 9
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BEThb, LrrL., BIETIEOThoaREIEZ LKV
EAM 2 LS HIREN T2 A EDRHEEIET S
L. D&C Yellow No.10 ®#:: 5 — # % Quinoline Yellow
DF =4 R=ZZfliH Z EIZAENTH 5 LRIl L 72,
D&C Yellow No.10 ® NOAEL 250 mg/kg/ HA2* 5. ADLIZ
0~3 mg/kg/ H & #fida L7z, € Z# &3 ADI @ 0.3~
10 % Tdh 5.
7) Rosemary extract

7 v b OIS E A 5 NOAEL 64 mg/kg/ H &
Fllgr U, AR AEEIEICBET 3 T -4 h s nZ e b,
AHEFEERE 200 & LT, 5E ADI % 0~0.3 mg/kg/ H
LREER L -, MEERE I, BWLIHEET0.81 mg/ H
THEADID27f5& %%, LirL, ZOMEZET
Dkl i AR Rosemary extract 2A7RM I T 5 &
RELTNEZEnrs, EHHICREMZEEERTED
TV eI L 7z, 2018 4F- % CIZAEMREA LT —
sl KDIEMEAHEERBRIRNINETLERKD S,
8) Steviol glycosides

Steviol & U T2 (NOEL) 383 mg/kg/ HIZxt
LT, k& MIBTZHEMANIROERIPLETH D &
LT, AifEFER ¥ 200 2 5. ADI 0~2 mg/kg/ H & &
NTEZ, LU, BERWBEEND 4 mg/kg/ HOES-
THHEEEPRO O L »r 5722 Ln b, RHEFERK
100 £ LT, ADI0~4 mg/kg/ H& 7k »72, &lal, T v
M b OBmEBIREOH LT — 2 R &, B
Re% BIE U 7= (LAY ER B 20 RS2 R O 72 8 O ANFfESE
RBDOT 7 AL b 4.0 %NS NE D EME LR
b F =2 OHRA P BN LR EN DS, BtEEEE
JE U 7= L2 RS B0 2 REZE SR O 72 8 D ANEFER B %
Hwa Z i@ cidaunwe il Lz, Z2o/ER. Zh
¥ TD ADI 0~4 mg/kg/ HZ#MiFs92 2 & &LAfam L 7=,
— 77 = EEGE O T O HEE 7R R, 4.0~4.4 mg/
ke/ HEZ D, ADI D 100~110 % & 7% %, L2 L. &
TORRMICRKRAMEN TS LNE L -RBETH
56, REMIESITI AW EHRT LA, 2017 4
FTITRIR R 5 Z L2 BKT 5, LaL, KO
WET AR EVERHINC B2 5 A 5w &5, ADLIE
BEMEIZ LA,
9) Tartrazine

INET. ADI0~75mg/kg/ HE ENTE 5,
LW RBTEMEAER, BRapthakin, AL mtt ek

i Eh. a2 17T 572 7 v b OEEERAR A 5 |
i E T b=k HED % & L12. NOAEL 984
mg/kg/ H& O, ADI 0~10 mg/kg/ H & fSim L 7z, Z
MR RFTED 4~T73 % Tdh - 7=
10) Xanthan gum
INETADIZRFER Y LMl S T & 7228, FH
A O 2 B HEHii AT bz, ThETT
RO X & O RIGABROM R 2 & L IZ5Hii 2 T
0. 1,000 mg/kg/ HEF THERZETHO O TWR
Vo F72, 2 OBROKEHEERIC 5T AT
STV, & 512, FLILOBKAERIZ 51T, 1,500
mg/L (232 mg/kg/ H) FTHEIEIRD O AT,
Sl USRI NZHER T 2 & 7z 2 DO
el &7z, 121, E%2HEA»S.0. 375, 3,750
mg/kg/ HO 8T 20 HEOMWILIZ L 285 %2175 7%
REFETHD., 5 1 D0ORETIL0 & 750 mg/kg/ HA
BHLTWws, Zho OB LB TIEH 5 &
DO, [HUHiRTITbN7ZzdDTHY, Fhi7a ba—
LEFBRTHEZ b, 1 DODERE U TaHli L 7,
I E HED 3,750 mg/kg/ H DOFETIE, SR, WAH,
AREE, PEERE ORI 2580 &4, DT ORf
ICBOTEWERAREIRD SNl b, ZThb
1% Xanthan gum ¢ 512k 2L E L 5 h7z, EllE
Tk, RESHEBEON 40 %P L. §lH KR OKE
DOHEBPFHZ MU 720 F 720 KIEX /NGO MR
DK BIZRKAEERE 7 & hE 258D 5z, R
DT ORETIE, kOB ZRIZI3IE & A EDH)
MTREEEINT, RO OSNGATYE 2 OREITHE
DEDTH 57z, JECFAZHHEHUTTOI NS DB
RITEICTH O, AFwBELE TIEIaVEHB L2, Dk
& D . Xanthan gum O FrAEN 7 212389 5 NOAEL &
750 mg/kg/ H & 556w L 72, Hiw 2 & 220 mg/kg/ H (5
TALX —fEH) LD MOE 334 L4 %,

{

(3) EHFIFTEh

SEHl DO X5 & 7 - 7=FFHE. Cinnamyl alcohol and
related substances 5#’&. Aliphatic secondary alcohols,
ketones and related esters 6. Alicyclic, alicyclic-
fused and aromatic-fused ring lactones 29&. Aliphatic

and aromatic amines and amides 9 ¥, Tetrahydrofuran

and furanone derivatives 5 B DF 2T WETH 5., &

710 — 4L — No.132 (2017.11)
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BOFHIFERIIAR T — 2 22U T2 & 20w, Z
R Db CHEER & & D R IZIE General
consideration & UC JECFA O Ji¢t% R L 723 8EIZ D0
CHR#9 5, Aliphatic and aromatic amines and amides
1289 % No.2229 N-Ethyl-5-methyl-2- (methylethenyl)
-cyclohexanecarboxamide D FFAlli Tl Step B4 it A,
NOAEL 8 mg/kg/ H L ERFTERH ED~ — T Vv 2 MES
L 7z, SPET (Single Portion Exposure Technique) %
Tk %S 250 ng/ke/ H TMOE 1332, — /.
MSDI (Maximized Survey-Derived Intake) %12 X %
5ETIE 0.0002 pg/kg/ HT MOE 13 400,000 & %%,
71 [0l JECFA {24 C, SPET K U° MSDI 13 Ml #9
BERERMT 20 LT, WiFALKL T EN
EARAT 2 &ML 05, LaLzhll She
[tk 7 r — 2 H Wi I2588 6. JECFA O AR KIS A
YEhTwz, SN, DT SPET & MSDIIZBF 5
JECFA OREBLUTO LI IZF D 5N,
(O MSDI & SPET 4 6 i 7= 58 24 72 5 %
LT, Ko@EniazRHT %
@ F— 2 DFFEHEICDONT
® MOE SO L % 5 NOAEL (ATl 5 7kt
D D2 HEHIEAD E D>
@ NOAEL DL L 75 o 7= BIZ D1 T
® NOAEL 13 itk O fre i F i & 5 VM3 HL ] B akBk
MDY DH
® NOAEL DR & U 73R ER D ik BRI = D01 T
@~®IZ2WT, HMRPWEL., 7— 2 2ks 15
IZHERE T b AU, [MOE IR THW S 5 &4
R AEHND ZEHATRET D 5 |
F 72, 2014 FENICIT DN RSO BE
(TTC) (ZBI¥ 2 KM fr b 2 4B (EFSA)/WHO
P2 TR S N7 AR TIEOUUEIZ DV TR &
. TORR, ZThE TOEFEEHG TNEOHTLIT 05
IZDWTEIEN KR S /=,
@© 27 v 72 OHIER (B ¥4 FOHIER)
ZORPLE LT FORBEF SNz,
a. fRHEHCBI 3 2 15 #UE Cramer 2330 (%2 7 2\
DHMTIE) THFTIZEEINTED, %77
AZ LI TTCHNED 5N TS,
b. G HIE 7L TIE, FEER U A BT X
722 LK DAL B EPNZ OV TOIRHRL AL
LTWaraE, o2 kMENERA Th5,

c. TEMRHHUHHRIICKDEC S EPHIch 3R
A O BUT R YIC X Bl A L
BONGARDRH 5,

d.BHA FTiE, 2L AHEERBEEDEY Y T
aywcﬁé?@ofé AR R > -
DT, TTC ORI L T,

@ 27 v 7 B5 OHlk

1.5 g/ H (0.025 pg/ke/ H) &5 Bl
KE FDA 23T 2 B # MR 2 APE 0
THRLREKTH . ThE TOFRGHEFIET
HFEEAETH IR TRV, ZDZXF v 7 B5
FHIER L. b 0 ISE(Z 8IS B9 5 B 4 GE
i FNED AN FE T 5,

3. %83 [E JECFA

H Y ¥ B D Aflatoxins. 4,15-Diacetoxyscripenol,
Fumonisins, Glycidyl esters. 3-MCPD esters and
3-MCPD, Sterigmatocystin, Co-exposureof fumonisins
with aflatoxins D 7 P1'E O & 4 Pk FF Ml 28 T D 4 7=,
JECFA D5 RO BRI E ORIl 0 J5 ¢tk HRME D
FEB I FEARNZIIKRER NG D TH LI L2 EET S
WD NOAEL 2 5 AEFREUC K DA —H#
ek (TDI) %3R3 AIC T, HEHEET v &
HWTKHES TOAFEE L2 THIT 2 FEAERTH
3L OfE,» 5. FHEHERETTILOwEH % 58 RIZEE
fizED2E NI EDTHS, THICEH#EL T, HEM
BET LIS 55 %2175 72,
O %D JECFA 1% 1) % ) 2 A € 7 v
OIS # B 2 720 OEMK T —F v o
TN =T &b TS,

@ SIOEHITIZ, POD 23Kk 57-20DET L L
L . Restricted model % 5 Z &L & FiA L
L. 72RO 2  (Unrestricted model i &
Model avarage %) # D72 DIZBIRL 72,

5z, B TR T—F v —TITRH LTI

TORIZOWTHRZ R Z L L,

(O Restricted model & Unrestricted model D 3#RSA:

@ USFDA ORY F3 =27 7NV 7 | O EE
A

® Model average EDFHEHIZfF

1JL— No132 (2017.11) — 117
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@ 7 V8T X M)y I EOMHSEM
® HEMHBE T & EIRT 2 B0 2RO
FIFIZ DN T
® JECFA #i5#HOHMTEF LA 53K 5N 7-HE R
DFERPEDHERIZ DN T
@ KEBGifAH#ET (USEPA) V7 b IT7D7T
7T — MIDNT
ZOMEMMEET VLT, EHOHMTH 5@k
WWEESER N G BIEH T 5201k, EOXd AETFTLEH
WaIZHE Xk, 77 7DOMENZH 725, bW B critical
endpoint DFEIREZEHITHEDNENSIHTH S, Fidd
OIIREFNINEELELLD., BHET LAY T -4
OIGHEL L 5 2HEELMBETHD . SHOT—F 00
N—TOREITFER L720, ARTIE. AEHRICBLT
. HHERZEZZY FFEA Y PORERENTT 5, Gl
ART -2 sHEIN0,

(1) HESOFEMAVShETINKRS 2B
1) Aflatoxins
Z A E TOREMIZ N 72 i 155
2) 4,15-Diacetoxyscirpenol
HEMBEET V&2 5 FaT—20knrolz
3) Fumonisins
INhE ORIV EM#aE 748 F =2 2
4) Sterigmatocytin
PO 155 PAIE - (FFREESSS & DB 5 & & dim &
7o EIROES S TH D Z L HHIT i)

(2) EDMOFBRME
1) Glycidyl esters

KEEZREEEE (NTP) OF2 AMREBRER 6 H
GO 7= AR A #IE) & USEPA XY Fv—2 F—=X
VT b2 TIZKD BN L7z, T b CIdBEDHEIE e
TV FKA Y MIL7z BMDL (Benchmark Dose Lower
Confidence Limit) 2R/MBE& %D, v 2 TIEHEDHF
MRafRE, e 2 = > R4~ M2 L7z BMDL 23
BMEE 85 72, AIIZIE, HET v bOT -2 053K
¥ 72 BMDL,, 2.4 mg/kg/ H % FEAM 12 FH W 72,0 Glyceidyl
esters (ZIBIZBERVBAME TH 5729 TDI IFFREH
F. MOE TORHli & #INL 7=, 7 OFER, FLILD MOE
13370~24,000 & & . FEBFL P D Glycidyl #RE D
RSB 28k S hiz, /2, BET — 2 Of

Bt D792, K By F < —h — DR GEMS/
Food 7= 4 N—=ZDFEIZHEDH B T L eIt L7,
2) 3-MCPD esters and 3-MCPD

Z# E Tld. Sunahaea et al D7 — & 2 5 B RMME D
WK AETY FERA Y MIZLTC, RIKEER (LOEL)
1.1 mg/kg/ H 2 & ANHEFERE 500 (NOEL A Hld 7 v
Z & LD DO EEEE L T) 2HWT, B
TE K — HIN A EHG (PMTDI) % 2 ng/kg/ HE LT
W7z, 4 Al 3-MCPD esters & (2 FFEEAll & 4 7=,
3-MCPD esters (34=T 3-MCPD (2Kt & 5 &K
W UCRHI L 7z, 5 lid. Sunahara et al D7 — & (2l
. Cho et al D 2 DO FED AMARR T — & % 51
AWz, WEFhORERS T FARA v M GRME O
B2 & LT, Restricted Log-Logistic 3. Model average
. Restricted quantal linear model 3 {2 & » BMDL,,
#RM L7z, 2O TR EIKWME L % 5 72 Cho et al D
7 — & % Restricted Log-Logistic 2 & D Z A L 72 0.87
mg/kg/ H W FHMIZH WS iz, EEEREN DB %%
LT, AEFEBRE%E 200 £ LT, PMTDI iF 4 mg/
kg/ HE U7z, BRADHEE B RIZERBIICHBVWTE
PMTDI % % A3, FLIRTIE 2.5 5% 84 %l A2 &
%, AHERIFLN O 3-MCPD B OIS ) & 84 VR %
G ED AR T — & DI A RD 72,

4. £EO

% 82 Al JECFA T, % 79 [0 JECFA TH£5 L 72
PRI ORMPNZ 5§ 5 MOE OF z & Fk L 72,
FRIEH Z BT &, 2014 FRICHAME X 7z EFSA/
WHO IR 25 THRIE & T 7= FREHE FIHOKGT & %
Kb L. WD 61EB YA FAHIR S W87 2 &k
FHEFNES FEE X b PETH 5. GEMS/Food 7 — 4
N—ZOWEHRD ., F s EZe2 3 EFFEHISBLT
WL JECFA OBBEI O E X ICIFVW DO EL I E6h
%, SPET & MSDI OOt Iz 5 i #HEIHD & 512,
DB OFEIROP 2 b MBI FEE LTAERT
%, #5830l JECFA T&[AARIC, FHEMBETILIZE
LTREL =7 v 7 Likikmaiix, ok &
. EBIIRY—F VIO TORBEERE 572, —
Ji. KHETIE, BREZERASHE I JECFAD
[Hh & 7 2 BTN 2 25 12 fagt 2 fED ik A =& Z
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£ 82, 83 [@ JECFA sHll[CH D BRETEDEERHOEND

AThHD, MikeHEaD, HAIZHRIZTE A0wA, Z
D JECFA OBEIZEVBEIIL 720D TH S, 5
AT L 22RO R T, 2 D08 L 2ikER % 1 DD
BRE UCRRMi L. A5SRAYICH TR O RER A2 5 NOAEL
EWBZ Ll 572, BB AAMKL BEMER > T
EWS T LIHEN, HEOBREBEEL., Z0HIC
BARNE F > RN O h B 2 &< FiRiCxn L

TWB LI IZES, FUHERD 6 O ADEFER MRS
FATFHI D e 2 5 72l AT L 722, 2O RITIE
Bl e L TCOBESITIIFHEMEL & 5 & OB Blh
T3 EBIEL 5, WAEOREMMTIX, KalbRic
DWT NOAEL #HiN % 7 E 5 » & 821 - THIT
L. B Z & I12 NOAEL % 3K¥ % /x> T 5 2%,
INTRELDRBEOHT1I OOREBETOARD 5T
iR TT oAERFLAW L TN Z it 221
Bl E LTOBEERD 200 E 5 h O8NS &4
LAV D 5 FHiE, Eh<fBHIRIh3L—L
A0 ERS N, B g e LT, 2O BHOHMK
&Lfﬁﬂﬁﬁéﬁﬁ>:bfwéaréi@w@&

JECFAIZZIMT 57N E A ¥ 615, NEIFEM
REFRAZDOZRE L5321 T 10FEBDE X12h72 ) JECFA
ZBIL TE A, 7 2 TORERERAE O R ARG
DI FIZE T A EBARD THIZ#H U, ZoRE%b
nEL7=un,

s PR
B EE

= (HHES L) armEn

1986 4 HARERE & PERFEIE =R BT
1986 - Ef AR ERAT  (BLE ST RS S B AL i) #EEER

R
1990 7 BREHEMTAESMIIRR ORER — 7 — - £ FHIRIrF R
L))

2007 4 [E] 7 PR B R E RS TR R e
2017 4 Y~ R EIK P EIYIAE B %
BHEIZE 5

2008 2~ FAO/WHO &SR SHMAZ RS (JECFA)
IF 28—}

2013 F~ AR R MR ER QWIS i 2 &
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Human norovirus (HuNoV) is major cause of infectious gastroenteritis and large-scale food poisoning outbreaks,
and the elucidation of the infection mechanisms and vaccine development are urgently needed. Although HuNoVs
were identified more than 40 y ago, our understanding of the replication cycle and mechanisms of pathogenicity is
limited, because these viruses remain noncultivatable in vitro, a robust small animal model to study viral infection
is not available, and reports of successful passage of HuNoVs in a 3D cell culture system have not been
reproduced. Recent advances in molecular and structure biology revealed the mechanisms for cell entry, infection,
and replication of the viruses. The construction of norovirus cell culture system using human small intestinal
organoids will be able to proteinaceous cellular receptor also contributed to the progress in therapeutic drug,
vaccine and animal model development. Thus, basic research has made significant contributions to accelerating the
development and practical use of infection control measures of norovirus. In this review, we summarize recent

topics regarding norovirus research and vaccine development.

1. FU®IC

J a7 A )L A (Norovirus, NoV) X, # V) ¥4
AR eI A N ZBOTANATHD, B, T,
TA A X 323, P EDFSHIZIAL AL T
%, FTEE MIEGET B NoV (HuNoV) 1, et
Bindk., KB ghas5 SR TRRY A L 2L L
TALHSENT W5, HA&, K2 ETEE I ARED
HuNoV /&3 &k 2 Bk iE. BhafE»BAEL T
B0, R, AR, 7o F U EORRIUIL IR
TWwb, LA L, 1972 412 HuNoV 28 7 R X T LAk
40 FELL EO AH A28 b 53, HuNoV O

BURATERE, WM TEBURERS 2 & D SERERIITZE 23 L T
B0 70y AL 2 OREGEHIE2 R #E2 REEA bt T
%, ZAudk, BT N TRIEMIE A2 AT HuNoV % 1
PEREE XE A IRV TE L5722 8 ITMA, &
FERICIEIRE E= 4 —CTE BFEORWESE T LE)
WIDAFAE L T > 72 Z & 5 HuNoV ff 2R Dk & 70 5 ¢
W27 Th b,

Murine Norovirus (MNV) #2003 FicHH X, ~
v Z DOIRALEG M RAW264.7 fil e T O B4 RE K558 25 ]
BEL o= & ARG s E AR L
o222k D, NoV DMIBANDR A, BREHERE O Gk 2
HUFOIE N TE 2, FHIZ, MNVOL T2 =0

History of Norovirus Fundamental Study and
Recent Remarkable Progress with in vitro
Cell Culture System

KAZUHIKO KATAYAMA, Ph.D.

Professor

Laboratory of Viral Infection I,
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BRARREELT T AIFRN=ZADYIN=AV 2 12T 4 v
27 22 AT & (Reverse Genetic system; RGS) DFA¥& 1.
NoV DIERERFFED KIE & % & 725 L 7z HuNoV @
FERLE, MHEHEIC K 5 TR 5T & 72 in vitro HEH
Figgi3. /NGO MO 3D K53, AR & B
HillEZ O 7R TORAHREG Sz, LirL, IThb
EBLDVAT LY, RELEHBMEZE -6 LM
TZ9. HuNoV D in vitro G #R & U TERH LTV
s, FERZEOMAICK D, b M A S G
BWNT/NEDA I Y HIF v —%4TIANH /A P
i d 726 h, 2016 SR IITHEA LA /4 FEHO
7z HuNoV DiAERIE NIIERG B ORI i it iz, Z
D& H1Z, T AT HuNoV D RRGLHIEH 2 H 8 L 72 0F
213 FELOLELEFRT 2O H %, ARiTIE. NoV D
R DML & O £ TEME§ 5,

2. JAJAINADERRIPOHLET

1972 17 2 ) A E S EAWFT (NIH) O 7Ly —
e AEFT LS, 1968 2T XU A - A
I = x — 2 O/NERETIA U 7= SRS 1 5
FHIOEMIAR L, REEFHBEE TSR TS 2 81
o THuNoV # %R L7", LIk, % 1BEmMeiEssic
K OIRD 72/ INRIERIE 7 4 L 2 (SRSV) A5 & .
INEHUC ) =Tk =2 T4 N ZIZHEEAT, RIKOK
Weh7=MiithzdL2EEBIANZ, THF—Fv—0
FY AN, FNTALZBENRRE SN, /-
T+ — 27 4 A gBak v TRE A VUARIC IG5 o A L A
B —Dx =294 (NV), BIRIZEC 721 KIE
LEVWIANLAE ) =T+ =2k 4L Z (NLV) &
WERR 5 Z EBMERIE D, AL Z O ILIRE & ik
Wiz, LA L, 1990 A T —[KRFEKHEDOY —- Uy
vHEiESIZkD T a b a4 TNV DT LRI
BeAHI A3 E, 1993 121 NLV OfRRERTH > 720 —
ZTANTANZDT I LERERERI P IE S iz,
Zhick b, NV & NLV IZFE CElE G = A9 558
ERNZ B ETANZATH B Z ENHLE IR -2,
DIRE. BB IEBERFZE R0 0TI 2SI U 72 R
2002 f12 7 5 v 208 TR ZEEEY A L 28
TOEEET AN 2 HERZ2A/ITLD NV & NLV &
FLOT/ =T+ —IDREEE L2 ALTFOTILT 7

Ny b NoroZB&ETE29A L5 Jav 4L 2)g
= x = IANAFEDOIA N @mHB I, /0
T AN ZNL, KEFEZD ) — 7 F — 2 T4 )L X EIEFR &
N3 ZENHRIN T, s, v AXT 4 7k
EaeD, BHO /a4 LA E AN AL E LTHN
2ZLMRL0, KFRTELRE ) — -9 4L 2%
oA A (NoV) &LTHS.

3. /O AOERE

J =k =2 A AT, BERICE A S 500
BEETFIL—T (GI~V) PEET S (K17, b b
J&Ge4 2 DIE GI, GIIL GIV TH 5, GILiZY v H» 6%
R X7 BoNoV., GVid~Y 22 6 BR &7z
murine norovirus (MNV) T® %, #{n 127 )L —71(GI)
2 9OFE M. GIIC i 22 M (W37 2 0
NoV). GIV iZid 2 fif (N 1FEIZA X, % 3D NoV)
DR TP L T b, 2D XS NoV id, WfiFl
JIZIAL AT B AN ATH DA, HEAMIZHEFEORE
BB TG 5 2 &3 < . NERIGEIRGYIE 4 5 | & it
29 HREMEIE VY, XX IR ZIZIE MNV 2, kb
IZide b a4 L2 (HuNoV) 23&%ed %, LIF.
NoV DJEIKE 7/ LK% HuNoV %l LTSS 5.

HuNoV I3 EFHK 38~42 nm DTy Nua — 7 &=/
WIE 20 iAW FEO T AL 2 TH D, 3 AKEHIK Y AR
| Z&FHOKI 7.6kb DT 5 2 —KFDRNA 27 7 Lk L
T3 (K2), HuNoV 7 7 & EiZid, 320D % V32
W a— il (ORF) 23#fE¥ %, ORF1 i3 HuNoV O
MG 4 VS BAE T - FLTHD, ORF2, 3i12Z2h%
7L VP1 (Capsid protein). VP2 (minor capsid protein)
Aa—FXN T3, ORF1 2 6 JEHE % Vs BO R
V7ar A UREERE NS &, ZhIZEEN S protease
2k > THOUIM A fTbh. 6 FHOIEE & v /0B
[N-terminal protein, NTPase, p22, VPg, protease, RNA
dependent RNA polymerase (RARP)] 24 i 5,
RARP #7 / 4 % H8F 2 BRET. ORF2, 30 % &t
2,600 XD Y 77 7 ARNABBRE NS ", 77
J A RNAE. 7/ 4 RNA @ 100 f5 2L Lo 5 7 5hv s
HihdeZEiohTkD, KTaBRICLES VP,
VP2 & VS B A KRICHBIT 52L& mREE LT
%, HuNoV D&M L ML, ORF2IZa—-F&h b
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T & ThRA SRS L. [HEORIZISED 5 I A
IENFAT AR OB L TEEFZEZ LN TS,
MRS 2 2 <L BT T LB & (HHE

VP1 & ¥ 7328 ® Protruding domain (P fHlK) ZA74E
4% hypervariable region (HVR) O 7 3 J W] £
PEICHAT 35 7. HuNoV i3 HVR 2%k & ¢, (¥ 5

Genogroup Il

Prototype

Porcine
Norwalk virus

Predominant
strain with
variants

Feline
Canine

Genogroup IV

Genogroup Il
GenogroupV Bovine
Murine

K1 JOJ9CMIVRE =+ =774 I ZEOHFREE
1972 £ IZH R & h 7= prototype Norwalk virus. 2000 £ ICA U X EHITH & & - 72 Gll.4 % predominant
strain E L TRUL = BEBEBEFITINV—-TICIE. BERERL

Figure 1 Phylogenetic tree of the Norovirus

ORF1 ORE2 ORF3
Genome VPg? poly
Protease  Polymeras A
e
HAEERE HEERE
Sub-genome VPg? - poly A
VP1 protein

HVR

\1‘5"5:1 \
G, G B

VLP VP1 dimer VP1 monomer

K2 /JOJ9AIVADT ) LEY TS/ LOEE
2R#I 7600 IBEDK A 2H Y 5—4#H RNA % genome & LT, BEMBEATKEICER SN S L2RHK 2600

EED RNA % sub-genome & L TRIRL 70 47/ L EIZIZ 3 DM ORF ##*O— K& h3, ORF1 ICIZFEEES >
N7 & (protease, polymerase & &), ORF2, 3IC(. B&EFZ NV EVP1. VP2 ZhZhad—F&h3,
ORF2 ZHMANF 2OV N A B EZAVTKREICEBRI LS E VPIPEES O, YU EhTVPIE/
v—&k D, VP1 P 25F#HEELTVPI dimer &4V, ZhDP O EEEXE>TVLP ICE D, BERIE. KENA
I —ERKEOT T Y FEIRRE,

Figure 2 Schematic diagram of Norovirus genome and sub-genome
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L & HuNoV #6784 % 728, 1996 4, KE~NA 5 —
ERIRZED A7) — « T 2T ZEF5 ORIV — 71
VPl %2 —F35 0ORF2%A/5F 2 0% 4 )L ZIZHHAA
A, BHMMREERTY A L ZAKhZ22R - (VLP) %
42 Z 2SR L =Y, LUK VLP 1 HuNoV O ¥
JFME, HVR O, v 74 —RFBE EISALHWS
1. HuNoV D43 FAEVIEI, REGE A~ i i Je i %
ML 72, L2 L, BUEIZE S £ T, HuNoV DGt
K& VLP ORE% 7 3 v 2 LU THEBRE L 7
Bilix 7z < . 78 TUHMEHEIERIC X B IEREFIEDIE, 1
PR RIC K A PR & LCOMEMMEIZ XD, Ba s
Ziz B W TR oY ar— b LTHWSGRT
WA ZEETNTIZNT 0,

4. JO9MIVADL T2 —¥%E

2002 127 5 ¥ Z DL I — 7 H LRI i R b
(HBGA) & VLP O#EAIZOWTHEHT L, HuNoV & &
b OB IH PR (HBGA) 2L k7 &% —& LT\
ZAlREME A RIE L7227, 2Lk, HBGA & HuNoV-
VLP % 72 46 St AT Zc & et O W A s 7
T —FIZLD, BFLUNILTORES A B =2 LD
DD 5Nz, HBGA % 73T & Bk L 5p T &
WETRTIE, 20T & 20\ AR O BEGURSZ VE 23 a1
CHREIZRNZ E WS icm 572", —7. HBGA %
FBL X 72 flIfZIC HuNoV IR T E RN T L Ve &

N7z 7, FEEIZ VLP 2l #EA 4 5 B2 HBGA %
5 O G2 ETEP D B 720, 7 OBROAHILA A
57z (X 3), kDR =M Caco-2 % HV 7=
FEETIE, VLP & HBGA i3I1E & A EBEL & o 72,
FEO € MMEOAERKRY Y LT, VLP & HBGA O
JIEIZ—3 L TR D L 572, & S IZHIEGO

Z &2, VLP 3% LEfMiae =T 7Ly e Nk
I I KHDAETNE ZENHLNIZE T2, ThE
DHER A 5, HuNoV i3 HBGA £ ®x 3 KDL £ 7
S =y AR L CHBIZESS - AL T 5 iThgdER
H%Z X, HuNoV DREGUEZEMla DR I1E, K&
PUIHER D B LY T4 — 0 T OBERP B E L T & AR
WXN7=DTH5,

KEDZ L —T 41k, TRZHHL L TNoV DO
TME—., BRALESZEM L < O BT EE 38 A T RE 25 MNV % H
WCRIZ R D 5 LY T 2~ T ORSR A kA O,
Tald, P EEbS L T4 -4 7id, HBGA
R MNV OFHfZ7E CRIE X Tz s 7L & O
FHTIE <. MNV OREEZVEMIE RAW264.7 OMife K
IZRBLTWE 4 VSO0 BhTFTHHEMNEL T
RAW264.7 #l g O &1z 1 % CRISPR/Cas9 ¥ X 7 4 %
HWT IV EL ) 90T VeiToTz, VYT X =0T
- FULEBETH /v 7Y &Rz RAW264.7 i
faik, B 4L 28O MNV 2RI L T4 MNV OR&GY
EZTTIEEKLEELZOTH 5. HAOTEED .
MNV RINZIN A2 TR & i - =fille o, £ OE(E 15
CRISPR/Cas9 ¥ AT L2k >T/ w279 F&h T

BA3WVHEEB : /O71JLAVLP, k& : H1E HBGA

K3 kb rMNBGNAFTI—ICEBYIATHhE VLP EIBEXREICHELET % HBGA DERE R
JAJ4IVAVLP 2F&IC, HBGA FRE THAEREREL -, ZRmOMEATS?DLEXEEZAICRL 2. HmdD
28k, VLP 368 ($RE¥h). HBGA 2t (FEM) DElGR. cO2MEELEbhE. VLP & HBGA DHEFE
AN, HEETIEEERADOELEGRETAHL O DRICED, AEDEDHEDEWVIIRZ KU,

Figure 3 NoV VLPs were observed with immunofluorescent microscopy of small intestinal biopsy.
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L EFHREEZA, ZUSOEEOL X T X =GN
2 @5 (CD3001f, CD300ld) »RIEE iz, ZDOL &
TR =TT e mfliIcEE S5 L, b b,
P, 33, NA XX —75E MNV JERESZ DR
DREZVEMRIZZ L L, MNV 20 cE 5 &k 51
o570 Th5(X4), T CD300I, 1d i& CD300 7 7
IV —FBR L. BPMEIC K> TT I BESIS R S
ZEh 5, HuiNoV 4 CD300 7 7 3 ) —D 4 VIS o'
ELE T2 —L LTWAAREMEAVRIE S 7z, BUE, Z
DOAREME L BEIZAN LS 5. HuilNoV DL ¥ 7 % — 47
TORR1HT ST\ 5B,

Mock

CD300If

5. JAJAIVAD in vitro HEIEREERIBEDK A

HuNoV D ¥ R LK. NoV DRFFEEEIC & - THALE:
M A B 72 in vitro TO HuNoV @ BEHE 135 2 Dk
MRS TEZ, A7) — - AT Z5D%T L —
TiE, 2004 FIZZ R E TIHDRTELMREDL I &
JHDBEEL % SIS S L DTG L2 . B OGS
IG5 e 4 L 2 DREERG AR I I D &
% Caco2, Intestine 407, MA104, Hep2, Vero 7 & DIz
WD &F B 27 FEHOMNE % VT EEOREEIC
MA. FUCHEREEOEHERE T AN ZTHEa 474

CHO COS7 NIH 3T3

wd
-

o] o
L } 1
i .
| o]
5
=;mﬂ43ﬁ“=+aﬁﬁhﬁm
w w ! w ! ' w ) o o w

“ cosoor© * cp3ooir '

IDD lﬂl 102 ID) 10‘ Iﬂo 10' ]Dz Ln’ ID.
CO3001 CO3000
F) CRFK CHO COS7 NIH 3T3
B) Mock CD300If Mock  CD300If Mock  CD300IF Mock  CD300If Mock  CD300If
RdRp L - !
&
VPI “ pe—— .
A — v
N— — Wt il
CRFK CHO COS87 NIH 3T3
1E+7
G ) 46K
O D) 1E+7 D e e
12E +06 " 326
B M 46E
1E+6 = - 6
Library __CD300If_ i = o
o 1E+5 g
RdRp 2 1E+
> 1E+4 3 32 32K
8 O k2 01 +01 1.0E 32E
VPI d 5 1E+3 o 400
1E+1
* A LT
Actin | 4 4E+00 1E+0
P ———— 1E+1 Mock  CD300IF Mock  CD30OIf  Mock  CD30OIf Mock  CD3I0OIF
1E+0 Ii—l
Mock CD300I

4 MNVOLETH—1%
A) L7 42—49F CD300I-DNA ZEA L /-t Ml (293T) ¢ CD300If A FDHIEHFHER I,

B)
C)
D)
E)

F)
G)

Figure 4

CD300If IC MNV A #E&d 5 Z EPHERE S iz,

Haga K., et al, PNAS, 113 (41) E6248-E6255, 2016.

CD300If $37 293T #fIAIC MNV BRERE L. MNV 2> NIV BEPFEREShTWB LA S O,
CD300If 537 293T HHEIAIC MNV R L. BELEFRICEEMOH2HEMNY ZHELTVBEZED

ﬁEgﬁgé hf:o

DMK (CRFK). NAZXZ—OHka (CHO) HILOHlifE (COS7) MNV BEZHD w77 XDk

(NIH3T3) (C CD300If #8A L TRBE &,

ZhEho CD300If BIFMMIAIC MNV BRERL. MNV 2> NJBEFEREINTWB I EPHERE N,
ZhZhao CD300If FEHMATIC MNV HPRERL ., HELFEPICERMEOH 2HEMNY ZRHELTVWB I E

PRS-
CD300If was found as a functional receptor of MNV.
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N Z DR ERAFE TR 572 ) Ty VIic kb o400
ZDFEE, T4 L& —x v TV v E oMM E 7w
7N RGFE 2 £ A A2 D25, HuNoV D BYHlE; 3213
KM D 572D TH %, 2007 F-. KET VvV FK¥
DT I — 712k . MEOBKRILREEMIAE Intestine
407 3D $53# 12 K 5 TOWIZ HuNoV D BIFIES 12K
WL DWENE SN, ZO%, KREEE VIS
v a2 — (CDC) N — 712k D Intestine 407 %
7213 Caco2 12 & % 3D K53 2 7 2 OMGE. Mk e
PJeEPUE  (histo-blood group antigen; HBGA) % FBil X
V726 Y 2T LADOKGEN B Ei=h, TDY AT LIFFK
X725 HuNoV OHIE 384 4K — b LA & OF5R
AWE IR T Wi, 2014 IS 7 0 ) £ KED
W77 — 712 K > THNMIE & B fiid 2 - 72582
WY 2B, 2OV AT LS, WL -lERLUS
TOMBNEE S 726§ ENTEY, Wiz L - ihilhise
RELTRDER TR,

BEERBRAELBAMZHEOERESIZE 5T
2009 fRICHHFE X e MBS A L 2 4 F OFl .
FRERE TN ORI A & /N EE R 2 PSS 5

s
8
B =
HEREST
91 7 M EFER

DBEAIA/ 4 FZEIFCLTERESEA

5 BERBEAIAL/ A NOESE

FCLTHEEN

ZLEAREL Lz, REDOZIL—TZ, AL A
F (mv5ua4 F) ZMH\THuNoV OEEBNGY 2 5
LOMERIIL 72 (K 5) . & MEEA LT /4 R,
v MNGORHINeE ST ) T MG AN TV =1
Ko TAEKDSERELL ., in vitro T, B4 SR ERT &
EE ORI TRERMM X825, HMUtFEET -
T, REENTIHEOMME MRS 28D TH %,
I L LS A LA A R, & MEROES O
HHEZ A L. HuNoV A Se &, B I EZZ LN T
%72 (X16), ZODOKE GIL3 i3OI~ DT
IMASBEREAEELNZ I T D > 72 DIKE Ly GIL4 (2 AHH-
L CHBEAIBE T H > 720 T D2 BII RO R ¢
HEWETHEZEPHENER S, 2OV AT LI
FIF I A P OBEFERIE & MR IRk e 7)) 2 v b
VETHD, ThsOARFMEEFTITHEAT S L5K
BEFIZ R D720, NS R S8 5 2013 HEIC&
OHDON—F L %A ZUENDH B, LrL, AV T
LOMEINC XD, HuNoV WFZEId. WFZEIZ BT 2 iIAD
PRiEEZ B2, LW ZRADOHDZLE A D,

DBELFILH /AR

EEERFDOA-F=IEHTI RS TILD
F—LDOHhTHEET S

EIREEAIVA /AR

Mg (F=1EkE. Zhe. BB OEBOS5. #flilREEC 7 U7 MBS (UJTRLE) 21831472 —THRR
5, FMUAEBEECLTIMNY T DIMCHAL T, F—L%ZMEY, RREAFOA - /-5 CHIEREZ1T
. AFK (3D) ([CHIfaL#HEIEL T, 27 zO4 FROMBEIBHICTZ S, Choz@ECLT. BEESE
ZITV. FRICLAEDS, SEICHMETEE » T MEOBELZE T 2 LEMIR. JJ7L v MG EICHEEL.

FARRICDMBEOBE LREBZE/ERT 5,

Figure 5 Culture method of an intestinal organoid
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6 ER/OVMIVADRBLEL - FIRIEEHBEF NI/ AF

Er/OYCIVZ G4 &RBRE S, 20 BEEE. 72 BFER ICHRZEE L T, #ARKICEIREREICE>T,
HMREATERSNAE M/ OV ML ZAOERPEEFTH 5 ZFH RNA. FBES > /N7 H NTPase, #&ES /N

7HE VP1 iR L 7o

A) BEIETE72EEZIC. MRZEEL. MEOXKEE. NTPase 2. VP1 2 F L& L -, FEERLH
B (Mock) (CIZ71ILZXZ /N7 E VP1, NTPase #5385 hhuhS, BEEHla (hi, A) (CEHABRAIC

VP1, NTPase ## i s h /-,

B) B 20EEZICHEEEEL T, MEOAE,ISBEL -, FTEREINAETIFOTEOHMEAIK VP
& ZAX$ RNA (dsRNA) s e hi, Xk 16 LWUFIH, (HEAZDTaEIIRZARWV)
Figure 6 Human Norovirus infected and replicated a small intestinal organoid

6. &b

ZO &I, T TR BUEIC NoV D IEBENTZE 283
A WO R RGN K X NBd T b, 5148
HuNoV L 7% —, Lt 7 & —#E AWM. RGS
I2& % MNV, HuNoV D F % 7% 4 L Z{E8L, 74 F|
U 72/NBi & 7 L ORIFENZE A £ 8BRS hioE
DEFAL TS Z RTINS, 5% 12 HuNoV D
W R D FEEE LD Fab A, WO R O R %
Wiz kS ELTW3, 2 ZEEEIZ HuNoV Off%EA & H
Ak 2 WEIFRDMEL ElBbh b,
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<Summary>

With rising public health consciousness, interest in food functionality has been increasing. Food intake based on
exact understanding of food functions helps people to maintain the homeostasis or balance, and to reduce the risk
of various diseases. While there are many methods available to evaluate the function of foods, following the launch
of the “Foods with Function Claims” system with leading consumer affairs agency, government of Japan, the
requirement for human clinical intervention trials has become standard. In this paper, we discuss problems related
to human clinical intervention trials for the evaluation of food functionalities, and approaches to resolve these

problems, mainly focusing on the use of novel markers and extrapolating from animal to human models.
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<Summary>

Using a proprietary R&D system, the Fuji Oil Group is engaged in the development of food ingredients with new
properties, created using vegetable fats and soybeans. In August 2016, the Group opened a new research facility in
Japan, the Fuji Science Innovation Center at its Hannan office, located near Kansai International Airport. The
Center is an R&D hub for domestic and international groups and is modeled around the idea of co-creation. It is
dedicated to the development of products aligned with the triple goal of taste—health—environment. The working
environment at this new Center is designed to promote communication and foster co-creation among researchers by
establishing new laboratories, placing the previously ingredient-wise separated rooms on a single floor, and
creating a non-territorial workspace. In addition, the Center facilitates co-creation with customers through the

newly established Value Creation and Market Development within the Ingredient Development Division, enabling

developers to share new products with customers and receive feedback. To realize the Group’s potential, the Basic

< Research Institute of ILSI Japan Members > HARUYASU KIDA
Fuji Oil Group’s R&D System and the Fuji Science Executive Officer
Innovation Center (Rinkda Co-creation Lab) Division General Manager R&D Division

Branch Manager Fuji Science & Innovation Center
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core technologies.

Research Division is expanded into a research center—Institute for Creating the Future—to create new

enterprises. Furthermore, the Engineering Development Division is continuously engaged in R&D to improve the

Fuji Oil Asia that covers the rest of Asia, launched the Asia R&D Center in Singapore in March 2015. And it
has established reciprocal relationships with domestic and foreign R&D centers. The goal of the three Centers is

to develop unique products intended for international markets.
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<Summary>

the new technologies such as so-called NBTs.

The 14th International Symposium on the Biosafety of Genetically Modified Organism was held at Guadarajara,
Mexico from June 4th to June 8th, 2017. The Symposium has been held biannually at various countries where
industry, regulator and academia can share the most update information and exchange opinions on the safety
assessment of GM crops. As is indicated by the theme of this year: “Environmental Risk Assessment of Genetically
Modified Organisms: past, present and future’, science-based environmental risk assessment was discussed

comprehensively, considering the experience of the safety assessment of GM crops in the past 30 years as well as
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Tiln % 22 T b7z - TEEE N T E 72 GM BIADIZ
Bk BRI O FRR &L 2017 AEFKIC R i IE 355 A B O B A
%P3 L T\ % CRISPR/Cas9 TIEH L 22 RfatEd 7
J BAHREAR T FIZONTHAT L 7=,

v va vORFEIZIE, Alan Raybould (24 2 - &
Yo V) B GMAEMR % OMFEA MR L35 ) A
2 DARFED WAL & BaE D B BEPEIZ DO W TIREL 72,
[GM TEY R0 T s fd & O HERE A3 HEREAL U W fsk iy A fai 12 7
ERITT] LSRR L. £T T4 €T 41k L
TWEAF T — & % HO TG & BRGE LU T IR 0 1 fi
DDENY XY ORI ATRETH 5 L7z, iz
12, GM &£ 4 X220\ T, (stepl) BiA— (step2) ZIF
niEH— (stepd) GM ¥4 XDOHFH - FAft— (stepd)
GM & 4 X LUrix B AT O MR —  (step5) GM HEfd
DYLE— (stepb) WAxEFAFENORE (F). L5 7
7T 4 €T 4 T, stepd THEFEAEEK v End
BT — 4 OEMF 2 UL, NBIEEESHhY 22
BRI ABVWERETohs Enws 2 &7,

(AtH HRAX)

(2) Types of evidence and efforts necessary to inform
the safety assessment of unintended effects in
GM plants

71 & iR (CFIA) @ Sarah Davis (4 H i3

Phil Macdonald 2MREE) & 2 4 2 S RE EMFTERERd 7
7’0 232 —7'D Jorg Romeis DA — HF 4 X2 &k 5Kl
DIST LYy Y g VIZBWTE, 7AT7 37, Bl
LE. FABEE» LRI T EOREN D - 72, IERBRINE
BDS B, Bt 2 VS EOIEER RO EEEIZH

LTRIEIZZ L OGEDR 2 STl D, BTV REHR M
WU 7zl 23— MRIIZ 2 D DD B %, —T7 T AEMDH
B @ FE TR L 2=t S mE 4 2 2 LIS 2
IRHWEEANDY) 20 LEEEND50, THEKRE
FECEIEEISHEEZ D 5 2 R TEIR IR AR RN LY
27 BR T AV, PEERE LT Bt 4 Y30 HD
BT 2 EPHHARE LD #IZTOr 7 490
HAMEAFL 72035 2 Lk & TIFREXNZEDK
WD7=0DB S % LT3,

—HT VA NRENEFRTH DI, Y R
2 GHli KD 5 B LKA T — 4 OBRIZE T 2 ANA8
A oTn 2, EEXEEED 3 2 N GO EHE T
HBELT, A Iy 27— 2 ORI A E > T
. A3y AT — 2 OREMFHENOFHIZBI L T
FIREL D D L O S o EETFR TG I TY
2, X5 VE TN VTV KRERREWIT
(RIKILT) O Kok ##Zid. #EOPERKMMIZDONTH
VI AT =2 EEML. MO/ T Y F OFIPH R
W, MREZARDOF I v 2 27— 2R T OHEHMNIZA S
. B e Rl S % Tk (SIMCA £7L) %4208
LTWwd, Kek# Pz 6, EUDOWIZE Ty =& b
GRACE (GMO Risk Assessment and Communication of
Evidence) 1ZH W T GMAEMI ORI Z HRY & L
bRV ASDLIN TV AI) T b—LT—ADT— 4
N— 2D &) T, SIMCA (Soft Independent
Modeling of Class Analysis) EF)LiE. F 22
T h=a2FTREL, DX Iy s 2T — X OFHIGIC
BFTHa L CHHTREMELEEATED, %D
GM 1EMI O R MRS 5 54 3 v 2 AT — Z DFIH
EUREL 952 LT, ) A7 EHIOEE LR BHIG I
%532 PHIIC O B2 5 Z LA Eh 5,

UhE1 k)

(3) Biosafety research, risk assessment experiences
and capacity building in Latin America

77 Y7 A A TOBE TR ZAFMORSEIRIL S &

CHEEREEY AT 2OERIELZDE Yy a2 VD
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HNTH 5720 777 AU A71E GM 1EY % KAUEILC
Ak - it LT3 E S UL, B HEHRBRO LW
MHEZR & & 0 IEFITREZENRE N LR TH 5,

9. GMAEY & KBBICBIE L T 7L v F
T 7 VN, AFTADORIUDWTHRE S iz,

T Y F VId 2016 FEOREE T, EEIEY 3 fEI3IE
1100 %GM TH %, 7L Y F VD GM OLEMERHlG
{X biosafety, food and feed safety of derived products,
impact on trade and production ® 3 B¢fE & %> T\ 5,
EHE2FEZLICREL I TS, TLEY F VI
5. GM D 7 4 — )L FifBRRe 2 & » 7 fvfd, RNA T
(RNAi) 4. A O GM PSR OB 2 5 L T
W5,

77 VLTI 10 FEHS BB A G £ 0L 112 Rl
A SN TS, FEIGFEAMIZIZHARD Y 27 4 L
C. RENEDNA F 1 —7F 4 BER (CIBios FH/H)
- EZFENA X -7 7 1 &R BZ (CTNBio > /7%
MEMRK) - ERANA v —T7 7 4 %i#ES (CNBS;
ZHR) — [ OETHEAET S, —BIZT—2 7
YAR=ZEY T4 ERTANT VS, B 10~20 7F
BEARTLTWS, Tat 2Ax— 20l %1iT7-> T
0. B LOWHEMER (NBT) S flAMBmAICHY TS &
LTWa,

A F T 3T 1988 - i) D il R AR O B A] 25 H
XN, HEEEA ES LTz, 1995 412 GM 1M O [H
Wk, ESA2 5 O A fs K OBRER (B3 2 il A
TE, 2005 F 3B 7= ML 2 =2, BIRO
FRERE S HITH/E AL T BE LI TH B, 2014 FFD
FURERI CHIGERA WK L. AEG A & WA L7z, By
W TOREN AT BHIRTH - 72,

F72. Y THFEIOE 4 (Latin America and the
Caribbean region : LAC) OIRMAHE X 7=, Zhb
DOENIIF & A EFBERBEN I h > 72, 2015 IO RS T
LAC @ 9 2 ETHERAEY 4 fd GMO 12/ L THEM
M2 X sz, LA L, £72%8<DLAC T GMO D
Al & RHN DN TREER 2 2 < RHlD & B EICF N T
SITBUSHRE I AAE L T B,

FROY K — M EBIOIRENC B § 2 K 2 8 d > 7=,
Inter-American Institute for Cooperation on Agriculture
(IICA) 357 v 7 A A TOREICHETZ 9K~ Ml
fcam ., [ME~OWwl. [ToHEl, [ME®RiEdt] o3
DU, PEE L SR L T g, i, AR

DEFETr T T v T LKy Y 27 ZD custom union
agreement [ 2117 >72, AV V2T ATGM -V %
REEL T2, 7737 TREBEL Chan, 77
7~ 7 BUN A TICA IZIE MRt 2 BE55 L 72455, Bl
BREFICHED G REE 2D, ¥ahrbDA % — |
EISZENTE T,
a1 Y ¥ 7 @ The International Center for Tropical
Agriculture (CIAT) OAFIZaw  E7D/0L I T
HO ., B O N4 ORFERECSET 572012, R
KOMFEE LT B0RET->T0d, ThETISA V7
YA F oo ba R BEOREEE S RIZIEE L
72, aa ¥ 7®d National Biosafety Committee 7> & [
HHEERBEOFT BB O TED, A 2 &F v v D
TuY s bEFEBL TS, HARDEEEMARESEN
Zit v 4 — (JIRCAS) B =W /1L C. T-DNA
A 2B PoTWD, HAH2 5T 1 —)b Falli
ISR TND LS 72, BADNSA X =TT 1 HA P
FTAVEERLTHEELTHE D, GMO % IEFHIZH L <
Pkl L T B,
(g 153%)

(4) ERA vs. ecological research - the relevance of a
good problem formulation to ensure that gathered
data are useful for ERA

R O AL S T HLR 2 AR O BREG BRI - 3

WCHEAZEZHELTEEL TE TS0, AR

BTk, N7 vty v g v [BREGEERHE (ERA)

R AEREEMITZE - ISE S 727 — & DA ERBER BTN 2

BN D T & A RS B 729 O IF 25 R O E Ak D 2% Y

Ml IZBW Tk S Nz, GMO #EAT 572N,

BB, TATIT. 61T MRREES

2T =2 FNE—=DLOFIATH S OMG AT 5 ) X

INFIERI SIS E» 5 5, FMEOEAEITS

Z&T, HEPOMED S 5 EHEISHTIHKE Y 22

OFRFEEXEL, MRELT, BEdhi) 22 1CBHE

FTHEMET — A DERB L EITS> TN TE

%, 512, MEOERMUICE U GEHA» DA 2 7

Tu—FrRohd e, —HNEDH S, HUKL 25K

72 ERA Mg X 1, GMO fifi FiIC B 4 % AR &2 1 1F

ROEBE LA RE END, E6I12, ZOKS5 5677

O—FNAT =2 RN E =I5 5, % ERA O

AR ED LS ICRE SN, EDOFT — 2 3 fEGRICHET
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HEPITONTIRAVEFZFoND, Aty a v T
\& ERA B4 2 AL RE A ZE A R A ) X 2 1S Hd
EUTH LT 2570, BEOERMAED LS IS
B DO M ETEGET B Z ENRA LN,

Wendy Craig (£ ¥ F - International Center for Genetic
Engineering and Biotechnology: ICGEB) EMED &
LA ERAICKIT 2 H722FAHITAhDETORRE,
Zzé e [MEOERL] &M O TT 8IS
L7z, MR TH 22, ZOMITDHEKRROIEKIZMIET
& B LAififsS L7z, Vibja Ahuja (£ ¥ K- Biotech Consortium
India Limited) &4 ¥ FO GM # 7 ¥ F O 5l & 485 L.
Patrick Rudelsheim (WL F¥— - X)Lt w 2) 347~
SN2 T T % BREGSC BRI 5 ik & R U 22 i & WS L
7=. Phillip Brune (A4 % - ¥ V¥ = v &) 138 GM
RTINS I BAE -5 K S AR Ay R N Rl S
BRp L UCOBEREAKRFRREA (4- ¢ FaF
VIxZ VKLY YBYUAF S -+ (HPPD) %
RUBREA]) e N L, 2 OREERD ERA OJF
EdBZVIIOIEEDZ 4 9 71220 @ Lz, Th
FCOMBNIBNTIIFEFITEH L RLOPHEEE & >
Tk, HRAEHELFIEEZ L TE2, L2 L GM
YENORR PG Z T E 5 H, REBICRIN AZLE S
ABHBEMED H ZZFX TR TH S, ZDXI LIR
LT ERA BREDERLE HWT, 245k %24
57200OHFEIZ. KFOEP LT RETHAS L4
L7z,

Rod Herman (USA - # o7/ ut4 LV ) 3Lk
BT T, ¥ Y IV REOHET — #2056 2 4
I OFHiATE S Z AR L, MEDEALE LT,
A By ZIZE T BIERMHE RIS A TH 2 e h
BYTH5E L7, Sol Orits Garcia (X F3 2 + Comision

Intersecretarial de Bioseguridad de los Organismos
Geneticamente Modificados: CIBIOGEM) 1% ERA 12k
B REOERILOFHIZDWT X F ¥ T Dl & i
L7z,

Kty v a VITROTRERITENL 512, MEDELX
fLIX ERA 23 W TAANR & R 125D < ol Tk &
Ko TETWS, HAD ERA ZJRAI, MOz LI
HONWTWBREZEZLA TSN, KAHEEZHNWT
ERA 2 S ERT 2BELH A5,

(5) Plant genome-editing - any novel features to
consider for ERA and regulation?

INTVIy Y a Y [REMT 7 AfisE— ERA &L
DIHIZFEZBZNEFLORHER? | TR £3Hh
IZ Wayne A Parrott (USA - ¥ 3 —Y 7 K%¥) 2. #€
KOEHHAN & R TT ) LR RF RN e i & &
& ¥ 7z, Thorben Sprink (F A4 Y - Julius Kiihn-Institute)
3. 7 AfEEMO ERA NOFEIZOWT, I —
Ty 28O BB (RN & % B (EFSA). The
High Level Group of the European Commission’s
Scientific Advice Mechanism (SAM HLG). European
Plant Science Organisation (EPSO). European
Academies Science Advisory Council (EASAC)) 22A
KLTWBT / AfiELMN DX % 47 (SDN (Site
Directed Nucleases) 1/2/3. ODM (Oligonucleotide
directed mutagenesis). YAV F VA AV TV
Y 2%) OHHRNDE Z S IZDNTHIT L7z AR
{21k, ODM. SDNI1 & 213 22 SR 25 2 &[] Bk 12 # o,
SDN3 X GMO & LTH> Z &03%4722, ERAICH
W37 —21E GMO K DA nT — 4 TROAITEENED &

o GRE. T LED A T T LKL XL DR
EERET S 2R, FFED XA TR DA U4 RIZD
WTRERAZREHCHFEZER D 1>& LTHRD
o TFB L8 2 L ROVDTIEAEW, LB,
Maria Fedorova (USA -+ Fa RV 844+ =7) & 7
J LEEI ORI OO Z N2 L L8127/
LIS K 2 IERXIM e A8 FIE AL, /RO BF RS T
LRI DP{ILERTHD, HENElEE$TARE T V& L
AT 2 A REME TR AL HORE LA+ 5
5286, AT 8=7y Mli=X7 4 —7y MR
WHELC S EBET20TIEIEL, EREFHL TELE
RBRZNC XD EZLL L T ERA 2 & E§ X E
Lilix7z, I Martin Lema (7L F > - Ministry
of Agro-industry) &, BUTOTILX Y F VD7 /) L
HAEMOMB DO T L — 2T =2 BN L 72, Wi,
Jeffrey D Wolt (USA - 7 4 4 7ML K%) 13, 2015
FAZHRTA NI AR L7234 A 72 7 v v -l
27 LOERALCET 2 HH TR ENLZT v T T =+ F
RERUIDWTORL Iz, Ez, SHROBURIY 2 7 LK
B BEREE LT, 7/ LAY & Bl &3 op
A TEELTZ 5 &5 kil R4 % Z & OHELER,
V¥ 27 M) =% AU 25 BOEMREHEP L, G
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EHTCHBEMEZ STz,
(At JBRLR)

(6) GMOs in IPM

USA - 7 2K 7354 4+ =7 ® Jennifer Anderson & A
4 Z - 72aZx3—7®D Michel Messle DA —HF A4 X
IZ&kBEEOSSLLEy Y 3 VT, THATFTIT. R
DEI O TEORENH > 72, BtEW OB A LR
Al D Al FH 0D K 2 I = B U T & 7z A Al FH Ik
BAEMAEE T 2 M ERRIC DA D FRCRES EETO
BREIERE W,

USA - I — )L K2ED Shelton HIZIE. NV 7557
VallB BBt ABAIIETE T 4 — L F2Z T~
Ao, BFIE RO 70~90 % OIS RO F
AIECAIZ & 2 @#FREFHO R FEO R R &2 W5 L w5,
—HT, RENCHZ2WHFROEE L WS B> 5,
AR EREHE O MENLEE 55, BtEHOE
AZ&KB 209 b23d 50, EETIE, EHPEFHERO
B IERE R R OB MNA B & I 5, B ikyitEdE R
OHBLAPIHIS 2121, REHEYOT —F7 = 3 VR
FEX (refuge) #iR\FT2Z EXAEMEDN, BRI
BAREMEAER LA B TH S, KETIE, MTEmEaZE
DRFRICREXOFHAMEEZBE LD, —EH#HAEDIE
Biffi 7 #RA S BLiETORGEEHERLA-D$5Z
ETHRIBLTW3S,

BHRXTOHREME LT, 75 VI BKE%R A+
(EMBRAPA) @ de Frariafditid, 75 oL carv
FIDWMIZED Y Py~ X ITEY - iHE 52 5
=V -O=LFV - TFAL 7 - 94 L ZADOBRIZET
BT —2Z8T 4 EREL TS, RNAIIZKE AL
Z PR ZROPIFEZ F T L. AN ZEHENT
535V IHOREFTH 5 54 M & OREEEC e
JHE 53, BREFIOEY) /S, HAar 2 g
2 ERBEEOMIROANEE R L2, 72, BtleW
P TETCOFERWEL AL $ZLIIRNEEL 2D, B
FENE Ao BRSO 72 8 DR R FIF ] & fHAa/HE T
il Eh 5. USA- 7V '+ K¥O Ellsworth %13
Bt 7 & LR HAl & A S DY R A B d A P
(IPM) 12Xk > TAMEZ T Z PHIRKICKII L 727 — 2 2
AT 4 BRI L. SRS TR A SHili A SAT 2220
HEMEA TR L 72,

Bi e 720 T <. BREAINEED OFHIZ S IPM

BRETH 2, WO AV & BREA O
A DEORMBETESIEMEOMBAET 5. B
EHHEHTMEME R O MBI R U CI3BRBIEE & 13k 5 2
T &R, GMEYEA ORET 20 A, BRA & RN
D7z THRINHER Z TRE & 35 72012, SRR
HMABDRIZEE 0 —F = 3 ¥ 2B ORI AR
PED 2 5 2 EMORHED IPM 3BT H 5.

UhEr k=)

(7) ERA of RNAi-based GM plants & data
transportability
X7 LIy ¥ g ¥ [RNALIZ & % 85 L EkEs o
BB T — 2 VSV ZAE =2 Y F 4 |12k
THEB KON R SN, KB GRIER) T 104
12722 ERAIZH SO THRIZB W EH I T X
T2 A8y I RO E S Ky Euwa VBT S
ERAIZBUIAT -2 TV AKR=A2EY T 4I2DO0WT
WE L2, GM 24 9 2 4 XY O ERAIZHE W T,
BRMOMERBELTANRS Z&ICKD, 24 v 7 R/HRIC
BOWTCEAPEBOMBEA - T4 U s &l & 7z
Yite. 2%y 7 /B4 % 7 — 2 % L C ERA A AR
THdZ &, LrL. HAEM»H 5 LHEHTZ UL,
BAERONZEKEARY METARTL 2 —EhbNE
ThsrIZew#BNZ, £72, GM 7 ET I VD ERA
IZBWT, INFTIZEEEHT SN TE BEICIRS T
EGM P ER Y ORBEE»SDT -4 N T AR —
AT 4 ARSI, FREEEEER D EERIZ L > T
52 HEMAIT LT,

KERER
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Asiimwe T4 (USA-Monsanto) & GM 1E#IZ DWW T,
RO R AGRER (PIP) OIEEM 2 B xt4 %
e Bl 2 Bl LT, F—&2 b7 v ZK—4
BT AZDW T U7z, ) ik BRait o & & ERA
I N7ZT — 213, WL GM B O ERA & %\
L FHli T Y FARA VR AEEIL T B8 AR OM
BB, oMK~ D 5 AR—-2 ) T4
NHbdeELTn5, 22 THEHEZLMITMEY 4RO
LTRONT—F2EVWIHTHE, T—4bT VR
A—=2E) F 4 13HIRTOIER RS (NTA) 2L,
MK TONTA OFPMERED BT L, S5
NTA 73 FHE OB RGBT — 2 2 FE§
52 LI DE LTV,

L (HAE Y V) 1d Transgenic Research 24 :
929-944 (Nakai et al, 2015) THTL7ZGM +FwEu
v ORI RER T — 2 OFBEEH» S AEAD b 5 v
ZK=ZEY F4IZDONTRIT L, 2T 1) bR
EaRER A NS 5 HN, 2) T EEmOMESYE. 3)
Bl Cf9 6 7zl 2555080 7 — & OFHEMED 3 &M
AEL & H 6 BE L, KESOREE TIE S hz GM
FYER IV EXICY X ORBHNES T — 213, EA
ENEE OIS 22 b 5§ HAZORARIZ kK
J5 ERAICHHWA Z N TE B LA L 7=,

hHF—EL

McDonald f#it: (Z 4 Z - Syngenta) (3% DREEH
MTHRINZZ L v 7 RO ERA IZBWTY V7L
RFOD ERA 7 — 2 BT 5 Z L &M@ L7z, bhAe &y
Bric & o GEIZFHBRAEMIZI T 5% 4 37 Rl
PREMIZL B 24 9 F V7 THMILANZE, &6k
%7 A &1 ->T#% Btll. MIR604. MIR162. 5307
DOFTID DAL DEDZ & 5 27 I1ZBF 2 ) Z & 3

BT 28 LIRS h w2 & HiRIE ek
7O K0 PHEFEHEISHLT 2720123254 v 7N
TORBDE=L) v I %FZEZ2TTNRNT &R LTz,
Koy a /il EN/lzT -4 7V AK—
2D T 40, 1) FARLU 22 BB A Fro k[ T 1235
T—=A LTV AR-AEY) T 4, 2) KOILF AR
HEEE L 2R IC B  2 13857 — 2 OEAEAND | 5 2
RA=ZEY T4 &0 2MHEFD, HEICONTE £
NZNOEOBE CTREAFNEE LWEEYRSH 5D T
NTCOPEIZDOTEEFTREIERTELVWY, AL
SHIEZENE Z SN VWRBANZOW I T -4 7 ¥

ZKR—=BE) T 4 2BOBIRNETHAI EE LT,
K% R)

(8) Gene drive systems and GM insects for pest

control

DXy Y a v TEY =Y F T4 THEIHZ DO TR
whENIz, £F, FHELISH, BEHEHIZOWTOH
MHH o7z, BIE, RISEIEOREIIIERINCZ T, £
RIS R E > Tnd, ZhEay ta—L
T2 72OITHTBORIRN . Ry & AN B R E & >
TWb, V=V P74 73, ABNISEIETZ20ZE L
T, RAFEETIRL 720 . W IR & BT LIS < < L7z
B2 8% & OENZ IEA S &, BRENOBEIRIHLK 2
WETDEHETH D, THIIIRO RS U
NTVB 017213, SRFEOBRED 2D e & . s,
HAFATET > T B0, TS ISR EE K
Thb, V-V IFEITATHELIHI NI HENWSE S,
UL, EREEBEREIZH D, transgene escape 12K 5
TENES LDLIOPARPTH %, fit-> 7T Labo - Field
based trial - stage environment - post environmental
trial - DIMEIZHE - 722 BRI A AR TH 5, L ORI
HLUT, ECZTEDXDICHEN YT 2 D2 & HEIZHRET
BZRER, BIAEY T ZARWANREOBMZA 5. %
PR E 2R E Ko, RIS, V=V F 74 TORERM
IZONWTHEDERMD FETER P L Ehiz, V=V
T4 TIEFEML 22 FFIR 2D T, HRE LIARH
bHb, MERARIEICT S0, v 70 7iEfE LT
MEDEAMAEFRL 72, D281 2016 124 —F
TU =20V gy T EIT->7, 47T A\OEME 3 HifA
G CHEREL. NEIEJ Am. Hygiene IZ782 S hitz, KA
EVOEN 2B & 2T 2 WTREVE A R & T 7228,
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27 ) 7IIEF - A b= VFTIIANVD T, HIELTE
EMEREITEE L RN E A9, 1ZEAEDEME I
ISR T, RCHESE T,

72, KEBKUOAS v E Tl bR —2 Y 39T
ORMRE 2 22 T iz, KENZDWTIE 2016 41 HI
BRETT 4 2 v ¥ a v LEMmEIRE SN, U —
VEITATILXBBERHRELTY T T T VI
VHBEBRNT T, REFRTHEIA Y IY Y 3y
VaUunNI, hvFVIY -V ISREENEIT S
7zo LA L., B CTIIIZEES 5 VIZEMFEEFTO
B AT > T %, WIRHRCIIR T RIT#HIZER L C
B0, FkA RO Bl B 7 O e HE & SR T B,
TA4—=AFTFANTIHTI 2 =T 4 —OB@EIBE,
HMJE A PHREIC S5 2 & BOO—AK{b, BEREROE
SRS Xz, WHO ISH U T HUNAE oMk & b
L=V Z RFa XV DT v T TF—= ARSI TN
7eo AT VX TORMMSRBTEMDOT —2 > 3 5 TIIEH
ME 53 ADZEM, ~F ) 7THUZDWTORYIO T 4 —
U R aRBR I 2023~2030 FFAME L THEDH 5T B,
WOPDY I =Yg VBT AN, Thizk?
EHRENRD 5D EKTLT, mFIZYV—-—VFI4 T
AT BIEERESHEIR ST 5, BN A AN TFHE
V=V RIA THREETIEHN. BT A THhKREVE
V=V R4 TREFTERONE VI SRR SN,
Dbk ksiz, =V o4 THfli% 74— FTHO
2121, NARFEOEMY 4 AP, AT ZV—-VF
F4 THATBMERE LT, BEEZENC LS I8
BHTEBAREICRET ZLEN D B,

BRI GMEGIZ K D HEVEARIEIC L 22w 2 ) 7%
EHBNTC, 7TV HIOYIT ) TIAERERL LS & LT
MO D 5Tz FROPTELRNWLSIILA A
DOULT DsRed & A U Tk < 2 72 b B2 & [X 1 ]
BEThD, ZOWELBIRLLIZHHE. 77V 57T %
L EOMHEBI RS A SNz, 20154 4 HIZT 5 VLT
LHEEL. 80 %FEEDWMDNAS NIz, M TIIL X
DIZEMOELE (GMIB) ORREERL Tz, R
IEAEDOTHRIZ1IFROTH A5,

(s 1538)

(9) Biosafety and ERA of GM algae
4 >~ F -Reliance Industry #1:® Tomal Darraroy D # —
HFARICKBEBED/SSLILEy ¥ 3 VT, RS

¥ HHRNE., 7ATFITL O TEORBEN D - 72,

9. X —HF A ¥ —D Darraroy XD GM O
HRPRIUS DT A B > 7z, —THIEHE VWS> TE
WbWB YT 30T T b SHllaARE, WA S
WARMEE WS 72 KDIZIERFIZZRRTH O AFECHIH
HECIB L 7=RIERBETH B, VT /N0 T ) THD
HifllatEs s on ik, BEEmO T2 it il Re 7 72
W, PEERAKIES TH D, R TIE. CRISPR
(Clustered Regularly Interspaced Short Palindromic
Repeats) /Cas9 ® TALEN (Transcription Activator-
LikeEffector Nuclease) 1Z& %7 / AfFES % H v
7 7ERsE L HEA TV B,

F7z, BIATFEHARZT 2 4KDET T AF FTr ) LN
DIHEADITES A, FPROFERALIZFNT 720 2 7 5Hil D8
WAL ELWEIhTWD, 272, R TOMIC
BIL Cid, BURANORE, R 278 kEnl e
25, INEEGRER (W< S FRBiE S aER) & 50T
e AEWRE TRV, ME—-Z N E TICRBCRTHEE S N
72 GM @D B/ RER I OWT, USA- #) 74 L=
7 KY ¥ F 4 TIRD Stephen Mayfield 4 5 F&KA & -
7o RAVIRBRODFENEIZ B 7= - TE. KEBREE & O
BRENS KD EECR &G - FEREL ., MRE LT L
BB UTRBO) 227 & 52 2RI EnZ L %
Wi LT, BAABROFEMIL., FolfEim s LT
NFEXIN TS (ILSI Japan N4 & 7 27/ a ¥ —fiff%
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