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Research Strategy of Studies on “Healthy Eating” :

Learning from the Worldwide Comparison
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<Summary>

The system of Foods with Function Claims (FFC) has been established since April 2015 and the number of
notifications of FFC became over 1,000 during the third year after the enforcement of the system.

We, Consumer Affairs Agency, held “Investigative Commission on management of functional substances in the
system of Foods with Function Claims”, regarding how to manage “nutrients” and “foods with uncertain functional
substances”, which were studied in the Commission, and published as a report in December 2016. Also, we conduct
various kinds of survey projects for proper implementation of the system. Furthermore, we are now working on
improving the system based on the Regulatory Reform Implementation Plans decided by the Cabinet in June 2017.

The FFC system is a system which enables the businesses to label functions on foods by notification under the
food business operator’s own responsibility. Scientific evidence with high quality for safety and functionality,
quality control, and proper labelling based on the scientific evidence are therefore important to increase reliability
of this system.

We, Consumer Affairs Agency, would like to keep conducting the public propagation and raising awareness of
food labelling systems including the systems such as the FFC system so that they can provide consumers with

opportunities to make voluntary and reasonable product choices.

The System of Foods with Function Claims: YOKO KUBO
Current Situation and Issues Assistant Manager
Food Labelling Division,

Consumer Affairs Agency,

Government of Japan
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Foods labeled with certain nutritional or health functions
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Figure 6 The Regulatory Reform Implementation Plans —decided by the Cabinet on June 9, 2017
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Bmbl&

(L LI

E B
KBRETEEM T VX —DEEFERBENMLTWS, BYT7LVILY—OERIZEELZI L HEI 5, Fn
I & B IHHRIBEO BB EZ 0 0. FFLEOREIEAME 7 W H OFRRREHE T 5, KEZEORERMEHZ
U2 20 MHOERBHER XN TS, AL, FROMals X OEHEO BT, BEarEiile: (ELISA ).
PCR (K x5 —¥H#INIE) ¥ 147 70~v MESEZHWZENPOREFEMRSEORANEEZFIFR L 7=,

* ok ok ok ok ok ok ok ok ok ok Kk k Kk k ¥k k ¥ Kk %

<Summary>

The Ministry of Health, Labour and Welfare (MHLW) decided to improve the allergen labeling system by
amending the Food Sanitation Law in 2001. The Japanese labeling was divided into two stages, mandatory and
recommended, according to the number of cases of actual illness and the degree of seriousness. The food labeling
system for 7 specific allergenic foods (AF; egg, milk, wheat, buckwheat, peanuts, shrimp/prawn and crab) in Japan
has been mandated. AF requires mandatory labeling by the ministerial ordinance. In addition the ministerial
notification recommends that the 20 ingredients (Abalone, Squid, Salmon roe, Orange, Cashew nut, Kiwifruit,
Beef, Walnut, Sesame seed, Salmon, Mackerel, Soybean, Chicken, Banana, Pork, Matsutake mushroom, Peach,
Yam, Apple, and Gelatin) are labeled. To monitor the validity of the labeling system, the government announced
the Japanese official methods for the detection of AF in a ministry notification in November 2002. The Japanese
official methods consisted of ELISA methods kit for screening for AF, the western blot methods for egg and milk
and the PCR methods for wheat, buckwheat, peanut, shrimp/prawn and crab as the confirmation tests. The MHLW
has allowed them to monitor the labeling system. The notification includes the description that any foods containing
AF protein greater than 10 pg/g should be labeled. The MHLW also described the validation protocol criteria in
the 2006 official guidelines to standardize the Japanese official method for AF detection. Since the management of
the food labeling policy was transferred from the MHLW to the Consumer Affairs Agency (CAA) in 2010, the
CAA has established the Food Labeling Law, which went into effect in 2015.

Japanese Food Allergen Labeling Regulation and HIROSHI AKIYAMA, Ph.D.
Detection Methods for Allergenic Ingredients Head,
Division of Foods,

National Institute of Health Sciences
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Figure 1  Threshold for food allergy labeling in Japanese regulation

1)L — No.133 (2018.2) — 19



BY7 UILF—KTHE EBERMRIEORALE

EDOLRHIEIZ Z DFHAN > GEH SN TH D, &b
FTEHREEICED AN ¢ b7 MRS RR D 2
VSO B E 10 ppm UL EEHE T 5 Z EAVR S AT
FREOB pg/mL BB L N E 2 E B pg/g BHE L NI
eV [ 2 A S RPEEMEEA L T % EE
UrndstDLHEhsZLeks,

4. TLIVX-YEEEECRADREE

(1) REEDOBE

R MBI OERHIE 2 LA TODEDH, 7TLILE—
WEEGOBEMORELETH 5., SHFEBERTIEINT
BERONERELZITV., TULE—PHE GO RERDOE
RN ST B 5 8 9 & BUERLEROERE & DF
BTHEMAL TS, & LEYARRP LI Tngnt
Hbr 280, BEIZE U TYEM A — =127
BURE D 5 VIITBHEE T 5 Z L0k %, DITICHRAA
2OV %

2001 4% O JEA FTERP AR IE Tl MR DR E i
PORES i H OEIR & B3 2 HI TRAED I T D
Nz TOMRE S &2, 2002 411 A, FAEFBHED
WHIE LT [TUVLF—UE 2 EORMOMRETEICD

W] (¥ 1106001 5) (LT @A) 28 8%
SN, ZOHT, MEOTFIERLEEOMETE (EEMK
mk, MEERRAELL) WED LNz, D%, 42V I0E
PO S R RS OB LE IS, Bl O gaE 2
Tbizz, 2008 FICRFEIFEMFHIEM S 7z 2 T - »
IZIZ DWW T, 2005~2007 45 O JE A4 57 i B 2= T 2¢ HE
ShWTHEESFRIE S, 2009 £ 1 H, dUb@AR
THEICP SNz, £7/22010429 A 10 HiZiE, ©&
BEEOF v b 1 MBI S 7= Z L2520, HEHT
DWHEIE Uiz icikan s hre .
ZOMWHMAD [7 LV ¥ —WHE %2 GO EMORA S
FEIZO W T | (www.caa.go.jp/foods/pdf/syokuhinl1178.
pdf) Tid. SREEMBORETTEDOFEM AR ST
W5, BRHMRABEONT IR LIS T Tl D, 3l
W2 I3 RAEO MM (X 2), IR 312k, £ OfEH
Th2 [HWEHIZOWT] WREh T3, F3MAR
HDRL 2 2O ELISA KBIC K 2B % F2hE L.
Bl g &0 REERMEHIRD % V3o B % 10 pg P
EEATIHA3. BELEA STEREMB2REAL T
WEHREMED B 2 2 D LY § %, ELISAETRON
7oA R L BUE SR OMERRIC K D . FRAWIETH % 2 H
ki 25, IS AATRE A B3 Ad, ReE o E o E M
MEEZETHI Y22y Tay ik UL, ) £

I TR |
1
IENES-NIEN ;
é'f‘ Bt | 21858 IELISA | 2848 ELISA
U DB E ¢ *H :
[ sees | [ mema T
HRRE IR HLREER

RREH RREH RRETRE RRTE E o) RRFE Eos 2] L ¢ EEmE RRTE RnEE RRTE

v v L\ \ v v v v v v ¥ v
( OK ) ( OK ) C OK ) (guidance) ( OK ) Cguidance) Cguidance) Cguidance) ( OK ) ( OK ) @uidance) ( OK )

2 HIi

Figure 2 Decision tree for monitoring of labeling

20 — 1J)L>— No.133 (2018.2)



BY7 UL+ —KriE S HERMBEFORIDE

PCR & (M. 213, ¥fE4. A0, 212) 12k D
RRAEEITS (IR 2. 3). WA 4 TiE. LidoMfrk
ZHIO B EHERBRICBI L OR S Tl D . RATEOE
W I KU TR b S, fHi—shTns,
7o, EEMALD K OHGREREE (Etmik) %
FFET 2BRICIE, BRERSY 7 =2 3 VIckD, 20
PEREEANZ LR S TV B M7 2 L AR L.
MREAKTEZEEESTWS (BIR5)., FomE
HOVERENIEHE AN 72 LT B Z L ABRICHERRAL T b
PEREOWRICEL TiE, TUVLF—WEHEEDEMND
M EOGBIEOGHIZET 2 74 F 74 VI2H->
T, ERE LWL RS 7G55 (IR 6) .

(2) BFRwZEBIEE (ELISAE)

5enH WH, FL. ANE. 2IE EIEAE) Ik Tid. B
RKHEHEE (ELISA ) # MW 2@  ERAITEE Hu
e, mERER L ML M EREOIM TE O SV RS T,
it hE AL | 5 2 EBWEETH - 72, RN
PEAI &R ITCH 2 D0 A Hih =R % 5 6 7= fl e % Bl 78
L. BRAMANOZYNMEBREEL 227, 20 20
BEHRCBEL T, A0 - DICOFET LAYV TH D
PR IF Y VAR S ELISA & REMREIEE M L
7=V AUYH, 2, READEO PuERIL Y VI

REROMEZERT A, WaE, 228, HEO Fa R
Iy v EDORISTEIRE S . H@ I3 2 R3S
W, 5RO E T LM EROT 10 BIC X 53 7 —
Vg VERBRICH U 2SR, My b e, BN 50~
150 %. =E[EIKEEE 25 % DL T O RIF 545K 1MF 5 hiz,

(3) wxR&>r7Ovy bk

T ATy MR RREEME S VS B R R
V72T I FrVEKEEIET L., PVDF (R
U7 yfbe =1 FY) BICEE L 2%, R EThUREPUA
RIBZEO, 2 voso B ety 3 hikcsd s, kil
O ELISA B L Tid, EEIETH 0l i1 A B
ELTHEEXNE R, FHPo & V828G 5 DD K
IV RZERIEYE) b B4, Bl & 3 RRN K
& DFEM L2 DO B 2R T B ZENTE R
Vo 0B KOFUCBIL TR, BINE FENOBIET B
KO L FROEIZ TR, F—Td 0., Zho2RE
LW AL RIId il 3 5 R 21 2 DNA fHi% % &
9% 4k (PCR ) MR AEEIZAD A8V, U

28y Ty MERSFRICEHT3HERSAFONDED
T.ELISA% KD S RERN LM 23 RETH 5, 7272 L
JRO%GA. AT LT I VB KU Ovomuoid (X, INED
R 2 V7S ETH D, JIEAH 27 D R & 7= iR
TEHEENIMLEMIITEATEAVOTHERT 5 0H%
b B, FWHIETIE, I KUFLIZ DWW T OHERLAER L
Ex-o5T0W5,

(4) PCR %

PCR . BB O DNA 2R8I L, FFRI
DNA fl % PCR IS & O H9ili L. DNA iR/ v > F
RS BRI TH B, INET X EEEC
O, HIZT OREEEBTE L. B HIT A O ML
BRiEE L CHEMEN TS ELISAER Y 2 ZAZ vV Ty
MR A VS BEET S HETH D MR T
IR AR & DS E R IR s Y, L L,
PCR i3, DNA # M3 2 2R E <. e
HMO=0DOPCRE” Tk, 94%, A—vEB LUK
FiImi e hd, 2IERMO 7DD PCRETIE, IE,
74 Zidmi & hisn, FIEERMO 729 O PCR #%°
Tk, fhoF v VPR GIIRE X hmn, 2 0E RIS
EHILTERNT S A0 2COBBIBRAEE LT,
AV ENITEZN TR RINICHT T 5 PCR L% IR
L7227 20N 2ic&Zh2h 10 MEL LRV =Rt
2R, AV, PICERRMCAHIBRETE S Z LA
Xhs? 2 B VST E10 ne/g SO Z O,
H BT, 2Tt A ST ETOUNL AN % vz
Hb. TNENRFRIIC PCR EME RT3 Z L 2T
BETH - 7=,

(5) HEEMEICEST 2ME (HRRE) OME
ELISA M2k W\WT, KGR FET VLYY (p34) %
EORUFRN 2 VR BIIHT AR E W
ELISA AR I hTw3 Y, 5o T F L&
mi & JITE U 72 METiE, R TOREMIZHE VT 60~120
% OMINEZR L, WEMEOFRERES RIFCTH -
72 ZLUCBL TR, 2S- 7T 2 ViR E Wz
Y F4 v F ELISA ERAHBEE TS Y, 160 O
L E S &2 B E U228, OREE/ R Lz —A v Ty
VPN TIE, TRTHRBEELI T E 2D, 20 3iI2En
REMEARFOZ LIRS,
PCRIEIZBAL Tid. KE PCRENFHFE Eh TV 5,

1)L — No.133 (2018.2) — 27



BY7 UILF—KTHE EBERMRIEORALE

PCR ¥EIZH T % 89 DNA B4 & L T, Glycine max
repetitive sequence Z3ER L. ZOMHK LT 74 v —
MWAEBETL TS, PCRIEET 4 2 65 XKELSO
TXH 10 fH, FEFN 8 M & I ERILME AR & T,
KE2»5DARFFRIIC, PR A TOMIEED %L T
Tzo F72, MR IZ, KEPHAOEREE L L TI10 ne/g

(KRE.Z VIS BREIRE 35 ng/g) Thotze T2, <
B PCREMBFEEN TS, < %A matK #@i5 T %
Z2—2y bELTTIA Vv —xtEHET LT 5, Rk
T RIS L R & OREMIIER X s » -
72, LK B3AFNIET A - v )y Y L ORENE
DB o7z, L LRIREREZHW Y-ty el
LAHD GG Lz, £ AIZBIL T8 PCR &R
SN TS, w2 2 EBRAIHT 74 v =X T3,
FoA, YLy HIAbERE, v a2ErE, F
T4 LT IR T A v —=/TIE. oA, B
F . HADERES S DA, FERY A X OREIEED
PEOEN TS, hORMITIE. O Hh DOIERERIFED
DHONZEDE D520, BN A4 L idR xS
W, HMOTI4 v -ty POFFREIEVEELION
720 BAIBRAIZ, F 4 DNA & 50~500 fg (7 = &4 b
75 4) LD, DNAL~NILT1~10 png/g Th - 72,
PEICBEL Tk, KA - AR - SBIA - SRR - RSP & S
ISR 5 Z EAHRER ) 7L 4 4 & PCR A &
NTW3, RAMEDOF 7 a—24bA3T— F N5
FLTT 94 v—-RBLU T -T2 L. ReRMED
EOREIAE > TS, NEDNA AV MY v 2 &
LT, %[N DNA % BREICIRA (BEPUEAGER) L7
A FI O 223 BR O KSR Tk, 0.0001 % F TOMEMR
HAREETH B, EHIZ, TRENDRARE TOD Ct
(threshold cycle) fiEiz 7 v b LR, HEMO S
WRIF AR EZ R L 72,

Auruv ik (577070 —3) HBEINT
B hTs, ZOREEEMD S HI L 72wk
T AMANY w7 EICH L, ELISA#BRY 2 24
vy MEEFOPURPUARIGIZ XZ D, 10~20 57
BIZHBME AR SITHBONN Y FARRIE X R LT, KHE
L 7= adfifi R b B 7e <. fili 5 CHEUZ A THE T b
%, WAIGHEIHES VoS BRINDA 4 v u~ FEE
FREL T3 Y,
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LA RO AR KT B 2 N2 123 2 IO 2828 BT H 25, T i IS A RET

Holzl=0I2, BRICBOTHEEHEEWERS TR L, AMRICERKRGETERZ £ 7256 TH N AT 5 7=,
v hEpilifie, FHC iPS MO BES I Z DA BICKZ s mH e LA TS, & 2taWs v Mrtkesfilaic 5 L,
RISUZ28IAFRBT a7 7 A L ERMT5Z LIk ->T. ZOMAEMOENEHZRZ Z LN TEDLY AT L%
4 1EFHFE L 72 (Fujibuchi et al. Joint Conference of CBI-Society and JSBi, 2011.), Zh X CTEIEF X v F 7 —
7 EEWEEEICK WM T T — O FUAH, AOBETRET — 2 X0 Thd itk 17 & O 228 IS R
Ty BOTPHIEAERTSZ 2R L TZ7 (Yamane et al. Nucleic Acids Res., 2016.), AFTix. £ 2D
27 LM IPS Mlldz HOZZRIBETED X 5 ISR LFEHIL SN T RE2» 2 G ifd e fit§ 5 L iz, 5
HOA YV =27 ARERIZING 22 EB A RAT T S

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

<Summary>

Scientifically, fetuses are highly suitable for investigating the effects of chemical compounds on early human
development. However, ethically, the use of fetuses for such experiments is impermissible. Consequently,
compounds unknowingly toxic, such as thalidomide, have been discovered to have horrible side effects in users.
Human stem cells may provide a model system equivalent to fetuses, but without the ethical complications. We

previously developed a system that evaluated toxicity by administering compounds to human embryonic stem cells
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introduce activities for future consortia.

and analyzing the gene expression profiles (Fujibuchi et al. Joint Conference of CBI-Society and JSBi, 2011). We
also showed that prediction of the toxicity category by gene networks and machine learning achieved higher
accuracy than gene expression data or molecular structure descriptors (Yamane et al. Nucleic Acids Res., 2016).

In this article, we discuss how to mature and commercialize this system with iPS cell-based drug discovery and

1. FU®IC

LY O REERHNIE B ERUIR S T4 A BT
HTH B0, FEEECARANOBM B ARG 5 Z &3
fEEIC L <. pEkiIRELE LTEmET L& H
WERGERfTONTE 2, L2 LR S., BANOLE
IR & AMKNOIERBIE 5 5 Z & 34 a < B
B, BYIE T EHOTRGEE S W R A B e st
HCXaWEAND 5. ZORKFEA 5 e b OHIfER
Hfk 2 F O 728230 R itk Pl - GHl-R OREEE,N R 5
SEFEFh T, EFETIXIPSHIIEO XS e bOIE
LRSS AT IREE 20, Zh 52 6 REEDM
fla & b & 2 =il 2 O T AT 2 170, fillie
D ERGEST S Z & Tz 175 2 nTES &
N 5 72h 16D E DI FEHER 25 S LA A 1K
TEHLEND D, T THRAEILEITH> Z R b
ES A LA RS %170, ZhUs X > TR %85
TRHEROZ(CESICEIEZT Ay P — 7 AREL, &
A Ol A AR DY S 2 L TEREEOILAT
TS 27 5 ORI L 72,

ZORRERELLZZEIZKDEEROKERMEI DK
BEZY, AV -2 T7LENB EFRIZE Sz, TV
V=T AT, b ZREMEEMIE A VD THGE, %
fli. B2 LAPIEER I K 28 A T RBEHA ST 5
2HDT — 4 N— 2 EEE HIET,

2. BREOEMTRROBE

Y. b b ESHilE W #mERBRE LT, B b
ES i@ &gt & &, o fbidfe T vigss = 17
W, ifEEEE T S Y AT AR L 72, T OBED
MR LT, WIS DA Z > 72 [#EREBRH O
dephitiie] ORI SNETH > =2 LAETF N5,
F 7zt b OMFEITEAN O3 LIZH) 50 HIE & O % %

T2, il amMERABCR & U TIEEDO R M A
bHolze TIT, MFRICHLEER T LA FDOLHE
PR O RS TIL A PIETE OB N THIT & v &
HEi. 74— —71) —{b &4 7 KhES-3 #illatk % 1t
BYESET S M LTV,

BEFZ 21 Me LT ikae 2512 9 MHD thit ik
(neurotoxins: NTs) . 5 FEFHDEIRINFE A P (genotoxic
carcinogens: GCs). 6 fSHD JEBIRFEH M (non-
genotoxic carcinogens: NGCs). 2FJHDO # 73 — &
oGk 22 MDA EEELE "D, &/ HTT
) = AHOWEIZ DN TE, HFETmIZSW TS
TWSEMICEEND 2 M2 EINL 72, SRLETORE
Ml 2% 1ISR g ST LAPORETE 4 5 IOV T,
ARIEEIEE MIRFEAHE Z & WV KIRE) # 1 & L.
172, 174, 1/8., 1/16 & 5 BtREDIRE THEGE L 7=, B
Fatk 24, 48, 72, 96 MR OMMar 5 T v
1T o7,

A EEFRBERE . BZFRBEOZ{LE B
fER L 28R Tt v T — 2 2B O R E LT
AINZHG, B3R — RS 4 =< VI K BEMEE S
2T 47 BWEEL. (LAPIRETEIC 0 B TRk
REDT A & DA MA G ¢, 2y b T —2
BT IO 2 857 OBIRBIEF ICHE L FHTH 5,
T 2T, Meac K0 BIEFHENOZ v o w47
W, FiE e UCHE 288 Ot &2 1T - 72, miik
DILEYD S 5 10 LAY (Valproic acid, Cyclopamine,
Phenytoin, Methylmercury, Acrylamide, Benzo [a]
pyrene, Benzo [a] anthracene, 3-methylcholanthrene, Di-
ethylnitrosamine, Diethylstilbestrol) @ 1/2 ¥=JE. 48 I
Mg BERELDY bu— L a2 &0 11 &Moo~ 42
a7 F=2 k0, BETR Y P T IREEEEIET
WA D 729 D~ — 7 —BE R R EOEIE T OEIR%
15720 T L TLAPIEENT & I U CTRBIRDEN K
EN S ERTF %23 — P35 8ETF 20 s LTRD
AATE, FIZ, qRT-PCR TR TE & WEE ES Ml

1)V — No.133 (2018.2) — 25



b b ES/iPS #ildz AL LWL ESsEMERE IV Y —2 7 AOKRICAIFT

K1 205 LEVERBRBRICAVERENLY X b

Table 1 Complete list of the 22 toxic chemicals and doses used in the exposure experiments

Compound Name Dose (nM) Toxicity Category
Valproic acid 1000 500 250 125 62.5 0 Neurotoxin
Cyclopamine 1000 500 250 125 62.5 0 (NT)
Phenytoin 1000 500 250 125 62.5 0

Methylmercury 50 25 12.5 6.25 3.125 0

Acrylamide 5000 2500 1250 625 3125 0

4-OH-2',3,3 4',5-PCB107 10 5 25 1.25 0.625 0

2,5-Hexanedione 1000 500 250 125 62.5 0

Warfarin 1000 500 250 125 62.5 0

Thalidomide 500 250 125 62.5 31.25 0

Benzo[a]anthracene 50 25 12.5 6.25 3.125 0 Genotoxic carcinogen
3-Methylcholanthrene 500 250 125 62.5 31.25 0 (GC)
Benzo[a]pyrene 500 250 125 62.5 31.25 0

Diethylnitrosamine 500 250 125 62.5 31.25 0

Diethylstilbestrol 500 250 125 62.5 31.25 0

2,3,7,8-TCDD 10 5 25 1.25 0.625 0 Non-genotoxic carcinogen
Lithocholic acid 1000 500 250 125 62.5 0 (NGC)
Thioacetamide 1000 500 250 125 62.5 0

Butylated hydroxyanisole 1000 500 250 125 62.5 0

Methapyrilene hydrochloride 1000 500 250 125 62.5 0

Phenobarbital 1000 500 250 125 62.5 0

Bisphenol-A 1000 500 250 125 62.5 0 Uncategorized
Permethrin 1000 500 250 125 62.5 0

Nucleic Acids Research, 2016, Vol. 44, No.12 5515-5528 doi: 10.1093/nar/gkw450 & ) $k#4

THREDKOBIEFZBRI L 2R, 10 #{Z T I0HR&
MR DA Z N TE (£2),

2tEMEREBZX T~ F ESHIEY v 7L & Hu
T, B0 10 E{ZFISNBEdE Y — /7 —#IZ T L LT
B -actin (ACTB) #MA7zat 11 @£ 7D qRT-PCR f#
MiEAT 572, BEERIREE, Wi, v 7 L) ¥— A
HW. RARINZ9,768 7 — &2 EHF L 72, 4D qRT-
PCR 7 — # IZ1IEM LA 1Tv, Wiz ke b ES Al % 5558
LTW/296 well 7L — MDYy FRIREZEL -
mRNA L~V AGHR L, @HTIC 7z, qRT-PCR O

T 1AM D 720 10 YA F X 5 IREE X 4 B0
200 DFFHEAIHE T 5,

BETRBERIKA ZE I KD ZEHZ2ZTR TV
2. BBIA T EOME BRI ZE 2 EZ Di2<
WV, 22T, FBIETORBE»SEIETF Ay bT—2
Wik a ik ddz, Z<OBIET X v b7 — I HEFEIH
NTH B0, BAZEYET — 2 OFFICHCSGN D
2y b= IR FLEDO—DTHIRA VT Uy b
U= EBEIRL 7z, 22{EMEREZE LYY TAnrb
fF5N72 QRT-PCR 7= X & FHIIRNA DTV 1w T —

Definition*

Synonym

Homa sapiens adhesion regulating molecule 1

(ADRM1), transcript variant 2, mRNA.

Homo sapiens cryptochrome |
(photolyase-like) (CRY 1), mRNA.

Homo sapiens cyclin D binding myb-like
transcription factor 1 (DMTF1), mRNA.

Homo sapiens Nanog homeobox (NANOG),

mRNA.

Homo sapiens SMAD family member 6
(SMAD®), transcript variant 1, mRNA.,
Homo sapiens SMAD family member 7
(SMADT), mRNA.

Homo sapiens SRY (sex determining region

Y)-box 2 (SOX2), mRNA.

Homa sapiens tribbles homolog 1 (Drosophila)

(TRIBI), mRNA.

Homo sapiens von Hippel-Lindau tumor

suppressor (VHL), transcript variant 2,
mRNA.

Rpnl3; GP110; MGC29536
PHLLI

DMP1; DMTF; hDMPI; FLI41265
MADHS6; HsT17432; MADH7
FLJ16482; MADHS; MADH7
ANOP3; MGC2413; MCOPS3
GIG2; SKIP1; CBFW

HRCAI; RCAL; VHLI

%2 9768 qRT-PCR ¥ — 2D 7= DIICHHFIC L > TREFIL 7 10 E5F
Table 2 Ten genes selected by correspondence analysis (CA) for 9768 gRT-PCR data
Gene Symbol CA Component (Weight)

ADRMI 1(1.70)

CRYI 4(247)

DMTFI 6(—2.44)

NANOG 5(3.03)

SMADG 6(3.68), 7(—2.88), 8(2.72), 9 (-2.49)

SMAD7 1(1.66)

S0x2 1(1.64),4(2.19)

TRIBI 1(-3.25), 2(-2.77)

VHLI 1(1.77), 2 (-2.72), 4 (2.49)

ZNF208 6(—2.54), 10(-3.71)

Homa sapiens zinc finger protein 208
(ZNF208), mRNA.

ZNF95; PMIDP

*The information in the ‘Definition” column is an exact copy of data in the microarray descriptions published by Illumina.

Nucleic Acids Research, 2016, Vol. 44, No.12 5515-5528 doi: 10.1093/nar/gkw450 & V) ¥k
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IREEETIICH 2D, ThETITHE T S
TILTY X LD TAO-Gen"” #H IR & /7L TY
A 2 RX-TAOgen #fif L7z, XA YVT VY 3y bT—2
fEMTOAERD 513 10 BIZFX 10 BIZFOT v VOH
AN 64T 5 100 DR RS 1AM H - 0B TE 5,
%72, BIEED RT-PCR » 51561 % 200 DF
BEADLDETI00 DR HEAY R -4 -7V
K AHEE Y AT AD AT — 2 L LTHRL
7eo ANT =2 OFHHEX 1 1TRT,

3HT TV = Eh D 20LAMD qRT-PCR 7 —
4 KO HEE ENBIETF H v b T — ZBITEERIZ DN T
BT T RN AT 572 (M2), ZTDXHICH
BLE4T5> 28k, £H 7T —MTOBEIET * v
T =82 =V DENDPHIEE B, 72, qRT-
PCRT—4 L ZIhHBIAT Ay b T — I REI L
F=ZIZDONWTC, {7 -2 DOMHERKDOL - b~vy T E
HELIBS 5L, 2y b —OBEXE5Z 124D
D qRT-PCR 7 — 4 L3R 2 EWAHA Td T &

ﬁi‘:ﬁfe Vector Toxicity Prediction by
AUt Feature 1, 2, or both
10 genes Z=wg(x)+b @
(+ b-actin as IS) 22 Chemicals (2 repeats each)
x 5 doses E Neurotm_:ins .
X 4 time points : Genotoxic calrcmmglens
= 200 gRT-PCRs Non-genotoxic carcinogens

2 repeats for each
chemical

Leave-one-chemical-out Prediction (LOCOP)
(i.e., one-chemical means two repeat samples)

’ Gene Network f Feature 2
Construction
G,
10 x 10 genes
=100 wei
GI' G; Gm ds Tediule 2L L0
G, |w Wi Wi
Gy | wu | W Wi
* 10x 10 Edge Weights are generated
* Only 1 network can be constructed
foreach chemical due to limited data.
Complete Graph Gy | wWes | Wi o | Wias

Nucleic Acids Research, 2016, Vol. 44, No.12 5515-5528 doi: 10.1093/nar/gkw450 & V) k%
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Schematic view of processes from data generation to SVM prediction
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2 HFOU—KENESMEL Y DOBRRY T =084 YIS LICBTRNIIT o2y NT—0iE
(A) HEHEM (97 —4) (B) BLHIRIPAM (57 —4%) (C)IEBEGHRIAM (67 —4)
Figure 2 Category-dependent high-weighted edges of BN structures in circular network diagrams.
(A) Neurotoxins (9 data), (B) genotoxic carcinogens (5 data) and (C) non-genotoxic carcinogens (6 data).
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x3 BMHTFTV-—FHEED
Table 3 Summary of toxicity category predictions

Toxicity Category #Data* Random** qRT-PCR*** BN#*** qRT-PCR+BN***
Upper: Vectorial Kernel (linear, polynomial and RBF)/Lower: Structured Kernel (EKM, Saigo and ME)

Non-adjusted (Raw) qRT-PCR

Neurotoxin 18/40 55.00 70.0 (0.664) 80.0(0.758) 70.0 (0.697)
77.5(0.773) 95.0 (0.889) 82.5(0.881)

Genotoxic carcinogen 1040 75.00 82.5(0.553) 90.0 (0.893) 82.5(0.863)
82.5(0.777) 100.0 (1.000) 97.5 (0.980)

Non-genotoxic carcinogen 12/40 70.00 100.0 (1.000) 90.0 (0.929) 100.0 (1,000)
100.0 (1.000) 95.0(0.964) 100.0 (1.000)

Batch-adjusted qRT-PCR

Neurotoxin 18/40 55.00 70.0 (0.705) 90.0 (0.859) 87.5(0.919)
80.0(0.874) 95.0(0.980) 97.5(0.998)

Genotoxic carcinogen 10/40 75.00 85.0(0.800) 85.0(0.640) 82.5(0.793)
85.0(0.830) 100.0 (1.000) 92.5 (0.940)

Non-genotoxic carcinogen 12/40 70.00 100.0 (1.000) 90.0 (0.964) 97.5 (1.000)
100.0 (1.000) 95.0 (0.929) 97.5 (1.000)

*#Data: X/ Y, where X = number of samples in the indicated category, and ¥ = total number of samples

**Random (prior) = max { ¥/X, (40 — ¥)/X} x 100, with X' and ¥ defined as in ‘#Data”

***Values for gRT-PCR, BN and qRT-PCR+BN represent maximum accuracy and AUC (in parentheses) in each toxicity category.

Nucleic Acids Research, 2016, Vol. 44, No.12 5515-5528 doi: 10.1093/nar/gkw450 & ) k%

N -7z,

ZHEFHL 7257 T =IO FHEFEORE E % 3 1R
¥, Random I3FEEEDF — & 2 W IZ Pl & 2 72854
DT, ZhLIsHE qRT-PCR O, BIE T+ v
7 — 2 OF R, RT-PCR+&IZT v b7 —2 D
B AE AT — 2 L LTHOWAEBAEDO P E R LT
W3, WERDOHF T —IZBWTEEETF Y b7 —
DK, & LLIE QRT-PCR+#IEZ T % v b7 — 2 OFf
BEEANT -2 L THWEZ EI12&D 95.0% LI E
&V JERIZE O TINERERE %1972,

3. BMTFBRID X T LDOMEREFTE

PR OTET R L LT, ERiRHEan T
FHES (Quantitative structure-activity relationship: QSAR)
ETFABFIMH I TEL, T5 01 3MLAMORIEX
HHeHV2 TPl LS, KAD, BETHY T =2
DRz V% Pl & OPERERHiM 217 5 728, QSAR
1243 < E-Dragon’ T 1,665 HOF#E A 1E&k L, Z
NE TLRBRICEWZEDO AT — 2 & LTHO, IR
JEa M L7z, RIED QSARN—2DT7 7 u—FT¥
BrE 2 0 Z e TPHlRoOm EARShTn5
(Su, B.-H., et al (2012), Cao, D.-S., et al (2012), Jolly,
R., et al (2015), Omer, A., (2014) %) 728, 4 DO Fik
LD EAT 5 72,

ZORER, WADFHETIEIQSARICK S PHlLD B
EWIEME CTPHIMEETH 52 Z & 3bhr>7, ks, H

274y b7 =213 10 851 X 10 &z 1 =100 DFFE
HTTPUARETH 2720, ANCHOWSREES LTI
QSAR TR 16 5 L 7=, ZOBHBE L TEALLN
5 LE LT, tamolgiciES < Pt i
# SN MOMIIEE & B X 2 5 Z & AR
FEROMINE THE Z 585 T RBUGHZ FI V857
FT =22 KB TFUMDTT AL TABREND & 5,

4. Hh7dYU-—-TEHEYPEOTFA

R%IZ, SHOBEF Xy b7 — 2 EHW@REED
THFRERDS S 7256 TR FHEOHE LTE, ThET
CHMER KL Do o> TORWEEPITH LT, e D
PEPHR TR 2P L WS 2 Th Db, £I T, 22
LB OHTHEHED 7 7 T ) — AR 2 (LEBIZ DN
TP Ml % 4T > 72, Bisphenol-A I NTs & L < 1& NGCs
& L COmMEIRAL EWE» SR I N TS, £
7z, Permethrin I3 ¥ 7 2 TlE NTs & L CO B
BB ENMETN TS, K32 kil 2 (Lamoil
Bty V=X ERT,

N5 DR 5. Bisphenol-A 1& NGCs @ 2, 3, 7,
8-TCDD & JEHICMZEIZF v b T— T &EINL 7=
—Jf Permethrin {22\ T3, A UHRUE G % 5 23,
NTs ® 4-OH-2’, 3, 3’, 4’, 5’-PCB X NGCs O Meth-
apyrilene hydrochloride & U723 85T % v b7 — 2 /R
L7z, ADOTHRTIE. WTFho{tEMmE GCs D3
BITPHE NG5 72,

28 — 1)L — No.133 (2018.2)



E b ES/iPS fildz UL LWL ESsEMERE IV Y —2 7 AOKRICAIFT

(A) (B)

B>13 >11 >09 >07 >05 >0

Nucleic Acids Research, 2016, Vol. 44, No.12 5515-5528 doi: 10.1093/nar/gkw450 & V) #k#

3 (A) Bisphenol-A [E NGC D 2, 3,7, 8-TCDD & x v F 7=V DFELUEHIE <. (B) Permethrin (& NT D 4-OH-
2’,3,3,4’,5-PCB % NGC ® Methapyrilene hydrochloride E$E{IL TWL 3
Figure 3 (A) Bisphenol-A BN exhibits the high similarity to 2, 3, 7, 8-TCDD (an NGC) (B) Permethrin BN is moderately
similar to both 4-OH-2’, 3, 3’, 4, 5°-PCB (an NT) and Methapyrilene hydrochloride (an NGC)

5. &l al Y -2 7 LOFRRICHEITT

T, IhgE Tl ARZ#HMERBRIZ. ¢ ES Ao
Ak TR R LAY O Tl & R I IR Pl T
EDHRELTTVATEERS Sh, e BER-, Z
DREMNBZET, & FAOREESTHIRE R 720,
PRI AR ST 2 EE A MF4 726 L7254
3, TORTRT7HTIT LD O LAEERTOWIMN
MREL, MABERIZT Vr— 2T 2550
BEYENET LN, Fle LT, ERIZK > TIREIC
WiIN CEIFERFEIE OB = Ak E 0 REBERELEIRD
ENTVBZ e, MBI 2 P TREEfTV AV
WO o, ZORTHENERSLOD, [ZHO
LAV TORIET — 2 X— 2] BELVEWVWSIHEHLETH
%, £oT. ThETomERBRRE L0 ARLEDL
TB3728., AV =TT LA OEBIZ AN 728 %
NEE ST, TV =Y T ATIE, £FHAANES HilY
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CERA X ILSI RF O 4D & &1z, KEW & v b iz 2009 4F 3 HIZg# . & 7z, HIE [ERA OFFART
JREEAIZ LD, BEAEORGIRIBICEMT 2 | @D 6Nz, DMEIB AR L L ORRI &I & Ok S h,
ZFANEEL - LLP - 3& LIE| ERA 4RO 4 3B OmB % B L 72, &%
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<Summary>

CERA was established with a support of ILSI RF in Washington, D.C., USA, in March 2009. It was aimed to
contribute to sustainable development of agricultural production through scientific development and application of
ERA. Its activities involved four areas - systematic approach to ERA, receiving environment, LLP and ERA
capacity building of developing countries. In each activity, efforts were focused to organize or participate in
international scientific meetings and symposiums, and further to publish their outcomes in well-established
scientific journals. The subjects have included agriculture, GM trees, aqua-ecosystems, RNAi, LLP and others, so
as to contribute to disseminate scientific knowledge and information on ERA to wide international sectors.
Particularly for the CERA’s activities, some additional explanations have been added for easier understandings of

the readers. The contents of the present article have been based on the confirmed information up to September 2015.
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HE O AKUE (TE) (FAEIRRE (Low Level Presence,

Recent Activities of CERA, ILSI RF

KEN-ICHI HAYASHI, Ph.D.
ILSI Japan Consultant
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<Summary>

To become a sustainably growing “global food company group,” the Ajinomoto Group’s R&D units are promoting
a “shift to specialty” that creates high added value. We are doing so by concentrating and deploying our core
technological strength - original, leading-edge bioscience and fine-chemical technologies derived from amino acids -
with the deliciousness technologies and intangible strengths (customer-oriented value creation) generated from
that technological strength in the two businesses of “Food Products” and “Amino Science.” In addition, the Group
is working to enhance its R&D momentum by flexibly using open and linked innovation with research institutions

and other companies in Japan and overseas.
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< Research Institute of ILSI Japan Members >
Researches for “Eat Well Live Well”
in the Ajinomoto Group

MORIKAZU KITO
R&D Communication Group
Institute for Innovation

SADAHIKO OGIHARA
Science Group
Global Communications Department
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2014 4 BROEHASAEA /X = 5 VWIS A 2
L—TK

BIEIZED

WE TFTE(BZIEE ZF0I)sEm. eret

1985 4F- WK R FERCEE R STR G R R I LA
BT

1985 £ DR FAR 1L SeifFSe T AL

1995 4 DR AR 1 RIREES

1997 4F 7 2 ) HRDFEHET >+~ DC FHT

2001 4F- Bk FRRA S AL B IRGERD

2003 4 RO FHASHLT 7 VAT (2 4 FH)

2008 4F DR FRMA LI b

2011 4 7T VIOLIRO FAEEVERRESRHE IMS 6

2014 4 RO FASHIAAER

2016 4F BROFEMA Bty T — LTI 2= —v 3 VA T
VASN—=T VTV 3= ¢ —

HEIZRE S
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RRY—=7Y3yvT [BFRLUICBHICHIFS
U/ LRERMDORFITENDIGA-RIKE
K] WS

E F
VAR, BRI B0 TT ) AREIINCRZ B0 EE 5 T b, RrEdEE R 8k AEBRE At
ZoHERE (ILSI Japan) /¥4 472 7 vy —#%e2iE. 2013 4. 2014 F K00 2015 FIZEASNOHEE Z L, 7
J ARSI O RSB TORMICET 27 =2 > 3 v TETO, EHRMNIBT 37 7 AERRTORE. BH &
UZBRICHT M EIT>CE 2 6DV =2 Y a3y TEEE A, 201747 F 10 H. ILSI Japan /34 4 7
20y — RS UEIGH A J X—> 3 VAT 02T 4 (SIP) IR B pE LR T [T 72 2 B RRELhy
DOHESL] 77 AfRERHEDT VY — v 7 AU CIC NBTHEFER I VY = 7 2O FEMICLD, AV -2 v a7
[HAIE NI B 37 ) AMRETR O BRESBAOIGH —BURE Ak #FEL 2. KU —2 v 3 v 72,
2734 (PE 545 %. %531 % B39 %. AT 47 56 %) HBML. BE$ 205 E1Z B4 5 EHNs
oA R, ROZh SRR OERPLEEN. TPk A3 EEF O OW Gl irbh iz,

* %k ok k ok k ok k x k %k Kk k K k ¥k k * Kk %

<Summary>

There have been increased expectations on application of genome editing techniques in plant breeding area. ILLSI
Japan Biotechnology Committee held workshops on genome editing in Agricultural area in 2013, 2014 and 2015
inviting speakers in and outside Japan, and had discussion on progress of technology, regulation and social
acceptance of genome editing. Based on these workshops, ILSI Japan Workshop on “Application of Genome Editing
Techniques in Agriculture in and outside of Japan —Current situation and Future” was held on July 10" 2017.
Total of 273 people participated the workshop; 45% industry, 31% academia, 9% regulators, 6% media, etc. In this
workshop, participants shared information on R&D progresses as well as regulatory considerations in and outside
Japan and 2) discussed significance of the on-going R&D programs and laid out challenges for the future among

academia, industry, consumers, etc.

Report on Workshop “Application of Genome Editing RYO OHSAWA, Ph.D.
Techniques in Agriculture in and Outside of Japan Professor,
-Current Situation and Future” Faculty of Life and Environmental Sciences,

University of Tsukuba

44 — «(JL>— No.133 (2018.2)



RED—02Y3v T TBARLUISENCBITDY / LARERMOREDTFNDINA - RIREREK] RS

1. Y2RI I LBE

BAfEH : 2017 4-7 H 10 H (A) 10:00~18 : 00
2 8 HRy DUEREIBRSANT S £ v 2 —
R — v

Tl

WS A N—=2 3 VRAET BT 4 (SIP) kA
B PE LRSS [ 9772 s BRI O | 7 4
MEHEMI Y Y — v 7 400N NBT th 293¢ a ~
V=T A

< K IR RS B vk N ] BRAE d R e i S R (TLST
Japan) WA AT 0T —RE

Organizer :

- Cross-ministerial Strategic Innovation Promotion
Program (SIP), Technology for Creating Next
Generation Agriculture, Forestry and Fisheries,
Genome Editing Breeding Consortium and NBT
Social Implementation Consortium

- Biotechnology Committee of International Life

Sciences Institute (ILSI) Japan

TarIh
## (Opening Remarks)

B #EF . WEREEAN - 4 N 3 v Rk

Sef

- NI

- fREEEAN HAREMEY S

AR AN HAMN TS

R Ea|

SRRSO AXHEREREI A ) X — 3 V%R v 4 —
- HAZEAR B2 RS 4 4 55 160 &R 2 K O 7

T4 VB 118 BES

- [EISLAFFER AR AR - i fn SRR O S

YRR S Bl A SR v v & —

Co-sponsors

- Cabinet office Japan

- Japan Society of Breeding

- Japan Seed Trade Association (JSTA) .
- International Seed Federation (ISF)

- Tsukuba Plant Innovation Research Center, University

of Tsukuba.

- Japan Society for the promotion of Science 160

Committee and 178 Committee

- National Agriculture and Food Research Organization

(NARO) Bio-oriented Technology Research Advance-

ment Institution

Dr. Yuko Harayama, Executive Member, Council for Science, Technology and Innovation (CSTI), Cabinet Office

7—2>avy 70O/ (Purpose of the Workshop)

K B b, SRS, BN, ) RX—2a VAlETu 75 A (SIP)
WA EEARAKPE SERE R [0 72 2 BREBA O, | NBT thxsEa vy — 2 7 A%
Dr. Ryo Ohsawa, Professor, University of Tsukuba, Representative of SIP,

NBT Social Implementation Consortium, Japan

B8 7/ LAREEMEAVERREREOHE

(Part 1. Case Examples Showing Contribution of Genome Editing)

I By Eray - a2F%BEY & — (CIMMYT) (2B 5H0HA
(Gene editing in Maize and Wheat at CIMMYT: Impact on smallholder Farmers)

Dr. Kanwarpal Dhugga, Principal Scientist, Head, Biotechnology for Agricultural Development, International Maize and

Wheat Improvement Center (CIMMYT ), Mexico

2. HA (SIP/ WRALACEERR K B SERUREBAN [T 7 % BRARR O] 35%) 12B1T 2 M4
(Japanese Efforts on Applying Genome Editing Technologies for Agriculture, Forestry and Fisheries in SIP program)
L 3 Wb, SRR, o IIBEERI A/ R—Y a vk vy — kv iR, BEENAS S N—v a3 VAT T
77 5 (SIP) WHEACRARORESERI SR [ 2 BB O] 77 AEFERa >y — v 7 23

Dr. Hiroshi Ezura, Professor, University of Tsukuba, Director of Tsukuba Plant Innovation Research Center,

Representative of SIP, NBT Genome Editing Breeding Consortium, Japan
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3. TIVEYF VBT SHHHLA (Genome Editing in Argentina: Initiatives and Prospective )
Dr. Sergio Feingold, Coordinador Programa Nacional de Biotecnologia, Instituto Nacional de Tecnologia Agropecuaria
(INTA), Argentina

4, FaRY -8 F =TI B SEHLA (Targeted Breeding Applications of CRISPR-Cas Technology )
Dr. Neal Gutterson, Vice President, Research and Development, DuPont Pioneer, USA

5. NANT A Ay vay =47 LwEEHE~OHEE (Panel Discussion- Expectations on Genome Editing )
A& K R i (Facilitator; Dr. Ryo Ohsawa, Professor, University of Tsukuba)
HE—E DL A Y — 7 — (All speakers of Part I)
g L WK E R RGP AT R B IR, AAREEY AR
(Dr. Nobuhiro Tsutsumi, Professor of University of Tokyo, Chair of Japan Society of Plant Breeding )

B HESERR (RHEICEHTIZRLEE) KR ARECREA

Part Il. Challenges and Efforts Towards Social Implementation (including Regulatory Considerations )

1. FHEROME (Plant Breeding Innovation: A Concept Paper)
Dr. Bernice Slutsky, Senior VP International & Domestic Policy, America Seed Trade Federation. Chair of the
International Seed Federation Plant Breeding Innovation Working Group, USA

2. Za2—U—=9 Y FIZBITAHHHLA (Gene Editing in New Zealand: Building Social Acceptance of Emerging Opportunities )
Dr. David Penman, Co-Chair of the Royal Society of New Zealand’'s Expert Panel on Gene Editing. Director, David
Penman and Associates Ltd., New Zealand

3 F—A I 7IZBITLEHA (Gene Editing: Progress towards Social Implementation in Australia)
Dr. Alison Wardrop, Acting Director, Plant Evaluation Section, Office of the Gene Technology Regulator (OGTR),
Australian Government Department of Health, Australia
(Note: Dr. Wardrop was not able to attend the workshop for a certain reason and Dr. Ohsawa went over the
presentation during the panel discussion on behalf of Dr. Wardrop.)

4, HARIZBIT ZHHLA (Progress towards Social Implementation in Japan)

1) 77 AHGEEAM CER S N7z BB OFE RIS 7250 T AW = 0 AT

(Molecular Analysis of Novel Crops Produced by Genome Editing for Application on Commercial Use)

MR & e, ENATERRSERIN B3 - Ban i ERANRR G I ZeRERE AR RE R AT e s TR AR g
IR
Dr. Yutaka Tabei, Head of Division of Applied Genetics, Institute of Agrobiological Sciences, National Agriculture Food
Research Organization, Japan

2) AEEFEFITH T B BEMORER O A

(Communication Strategy and Consumer Outreach by Ministry of Agriculture, Forestry and Fisheries)

WH JRW R EMOKER  REMOKERN SRS R
FZEmER  HalreaE Rk
Mr. Hiroaki Yamada, Director, Research Policy Planning Division, Biotechnology Safety Office, Agriculture, Forestry
and Fisheries Research Council Secretariat, Ministry of Agriculture, Forestry and Fisheries (MAFF ), Japan

5. SANVFA AAvyvay —FERLIZANT TOHEEIES (Panel Discussion - Challenges towards Social Implementation )
A4y oK R P (Facilitator; Dr. Ryo Ohsawa, Professor, University of Tsukuba)
9 HR D4 A ¥ — 5 — (All speakers of Part IT)
iR A G HEZTREEZ S 2AMEME, THBEHTRYE (Ms. Hisa Anan, Representative Director of
Association to Create Society with Consumer Citizenship, Former Director of Consumers Affairs Agency, Japan)

A& D& (Closing Remarks)
M fEE— 1+, Emeritus Member of Advisory Council of ILSI CERA, ILSI Japan /NA %+ 5 27 / 1 ¥ —fFFE &R
Dr. Kenichi Hayashi, Emeritus Member of Advisory Council of ILSI CERA, Japan
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2. 13C®IC

7 LR IE, AT DNA UJIEF R & FIFH L <,
B4 M B W TIEREIC HIN & 4 585122842k
CIHEZTENTELHIMTH D WBEMOEZER MifE
WR., R E THEEMHICHER T2 Z L6 FRE Xk
BlLo K= TlD, X747 TEEHD LiFen s
E2ICh T35,

R 2 JE R 05 B N I BRE a Bl 0F e ks (ILST
Japan) NA A F 2 u v —WRSIE, 2013 4. 2014
2015 AFICEASOFE AL, 7 AR O
RESWTOMMHIZHETIT -2 3 9 TH#IT>TE R,
2013 1%, “Workshop on New Breeding Techniques for
Regulatory Considerations” & LU CENIMZBIT ST 7 4
it & S L O EEN O s X ORI Lo EH
BUZDW Tk L 72, 2014 41213, “International Trends
regarding New plant Breeding Techniques (NBT)” &L
TEINA O NBT O & BLflIZ 20T, 2015 41213
“Workshop on Genome Editing in Agricultural Area” &
LCHENS BT 27 7 stEOSEIE. Bl K O=EIC
B3 2 KD Ml PR 2 PR T X 72,

7 LA & Y E RO 2 A I E < [
MAF TR AR ST g, 2 ZT5ME. MR A
HTUT T 6L UTHRTY / AN 4 T80
WD WA ) N— 3 VAl T a5 5 4 (STP)
WAACEMR AR PESE RGBT [T 72 2 B REEC I oD 7.
7 AGEERED Y — 27 A9 ONC NBT th 2525
YV =7 A LORET, ENSOEELZHEL. H
AKEN LSO BR L, 7 SEEAN O 3 B
DOF ML Z OFdhi & FEECRE M CHEHT 57290
HEFEIZOVTORmE RO 5 Z L &2 HNIZ, A

T =23y 7 THALECIZHINZ I 57/ At
MDEETE ORI - BUIR & AK] (“Application of
Genome Editing Techniques in Agriculture in and
Outside of Japan —~Current Situation and Future”) 7% F#
L 72,

BETid. ENSHZ I 37 AREST O BHREN
DISHDOBKE LT, HEFYEwaY - IAFHR LY
v — ORI AT, HARIZK ) 2EGHASER, 7L¥
YF VB DHHA SRR, X 5123 T ARy 8 F
=T OB AEBIT L TR0z, 2, FET
FHAR L WM BT 2R FRITH§ 2 W) = PEE 4 %

. FHEN S EROREOBIT. =2 -V —F
/F@Wﬁ&\i—xb707®ﬂﬁ&\é%tEW@
HGHLAIZ DWW TN L TR0,

Ky VRV LATIE, FEEFZEHAA, HEER X
FATEEOEmA MU TR EHIEL
7zo WrHER 2 RIS
ZIFANLENTWL 2
WDIZIIFHIEELRE 2 5 D
AFVEERAEL . A
MiEFIH L THEBL -
W H AN O Hm B 3
HETHD, KV VK
VLDl
% Z L& WIRE L ChafE
INhiz,

Dr. Yuko Harayama

3. K79 a3vTDE

7 A, FFIZ CRISPR-Cas 12 & % R4 0151
A DM PE IR D TH < KERFHE I, 2016 412
CRISPR/Cas9 éﬁﬁk\“(’\‘/ VAR Z T INARAE TR
ENFHEIZHEDIZSVWHEY Y ¥ 2)b— 4 & DuPont
Pioneer tt 2 FAF L 727 F ¥ — 3 — VI DOWTHIEIE R
SREfifr L TR D, FERICET TEEHL T 5,
2016 FFRICARSINZ@WM X ER LITR L7z, 28T 41
» DA ORERIT R & M5ES 2 10 Miic b0

%1 2016 FIZAF & h /- CRISPR/Cas & A\ =1EY
(CRET 55m

Table 1 Number of reports for CRISPR/Cas in 2016
Species no. of report
Brassica oleracea Cabbage 1

Citrus sinensis Sweet orange 1

Hordeum vulgare Barley 1

Lactuca sativa Lettuce 1

Solanum tuberosum Potato 2

Triticum aestivum Wheat 3

Solanum lycopersicum Tomato 4

Zea mays Corn 4

Glycine max Soybean 6

Oryza sativa Rice 18

Song et al (2016) The Crop J: 75-82
Tycko et al (2016) Molecular cell 63: 355-370
Ma et al (2016) Molecular Plant 9: 961-974
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BPTEARTETDIBHAIRE S K>T05,
EWNIZE 27 7 LA &8 NBT 2B 5 HAH
M e R A e R s EBEE R ISR T 5%
SRERIT 2016 FIE 7T T E2ITRT L HIZ 15/
40fTHD., BHEEANONBT FIHORAITETE WA
T D LR TE 5,

%2 2016 FICAKENAE NBT #HVA1EYICET S
FRRR
Table 2 New Plant Breeding Techniques several
Japanese academic meeting in 2016

Species no. of report in SIP
Brassica napus Canola 1
Brassica oleracea Broccori 1
Glycine max Soybean 1
Vigna angularis Azuki bean 1
Allium cepa Onion 1
Cucumis melo Melon 1
Citrus spp Orange 1
Carica papaya Papaya 1
Fragaria X ananassa Strawberry 1
Vitis spp Grape 2
Malus spp Apple 2
Solanum lycopersicum Tomato 7
Solanum tuberosum Potato 7
Oryza sativa Rice 13

Fo, K6 HICAFL DT T EINT TR
International Symposium on the Biosafety of Genetically
Modified Organisms {2354 T “Plant Genome-editing, any
novel feature to consider for ERA and regulation” &
Sy a N, ZZTIE D BiLns A
Mt ir i, A S M= RREEFEFHTH D BERERIC
BB RIS E A2 2D TH BT &, 2) 7/
LAREIC K o THEAM N4 BB & BB L
BZMEINITONTORENSETER TS L0 H
FEndb L. 3) 7/ aMmBETY) A0 GHlE & R % E
BLANLHEDZ BN H B L. 4) B, Ak B
BRI 2 N2 OBALFAYE, LR, ik
FHMIEHRLE ST 22 DT Y A5 S 0
Wad 5L adladike Ukanh ik S i,

Oty ¥ a Y OHINE, #ERBEFE OB 2
‘L., 7/ LB EREICEAT 572002 F ) F
EOMT 2 ZLICX o T FrfdlioR [ E ) 2712050

<. BRH. V2o T
Y2 A Y N DY H,
R4 J3 1 C o Rk
EEDBILIlH o7,

ZOEKD s
FAC KI—2ay
TUEHIFEH T D HE IR
P& EIN A O FH Il Fe 5
BT WA LA
L. EThOMERBE 70 s 5 20K EF# L. ¥
H,OPEER., MBEEHEOBS A SIFROBEEIRT S Z
& & LR S h,

3

Dr. Ryo Ohsawa

4. NZIVT 4 AAhya liisltdHER

(1) Part|: 4/ LIRERBTTN DT

CIMMYT (Dhugga fit:). HA (Limftdt)., 7r¥
v F v (Feingold f&i+:) . DuPont Pioneer tf. (Gutterson
Wt) Or ) LREOHHIASHT X h, BAEOR
ICRRIZHT D EEILNE 2T 572, TORTRDYT / 4
BT 5. TR AR COEBIRIE K Ut 25E
P TORMBERIZET 2B LT @A rofd
JIZOWTHIIARTE AR TII AW, Hiflie LT
HATED ZRAWE
AR 72 - T, 2%
DIEEFERE AT TD
Maat & o Ty B PR
ThHHZENREh
Tzo E72, DT AL
WD > T 5
RE D b BRI
LT, BRIz k
I AN B e D
BEEKML TS &
ZATHBZ NI
SNz,

Py HAEDT ) A
HEIZOWT, BRI
BENSY v HAED
7 LA D T
EMIXINETY H Y b

Dr. Kanwarpal Dhugga

Dr. Hiroshi Ezura
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AR50 L W
&L kD ERYIAD
b B2 &k
£ 0Old Technique AMifi
AR/ RN
1275 2 LB &
h, 7LEVF VT
Z D &5 et & R
LCW3D»EM»
Hotzo THIZRLT, TLEVYF VTR, Ju b7 s
2P OFAERIEZ Th D Mk bkl Tl ag
THbHZ L, 10,000 ZkiH 6 1 WMMES S I &
MR TH B LML TWBZ e, 24—y bt 3
W S E AN ST S Z LT H 52D T, Z
Nar ) 733 0IckEwWEICIPEE NS5 TE5 7
LFREIZHARR L T B Z e &,

7 LD )y NSEEGEIE T & RIS RA T &
2ZLIChBLELZONDEN. ZTOIEIZTHLOM
AAEHIZOOWTEDKSITEALTHEDHh & DB
L C. DuPont Pioneer k226, b ETI LT3 DD
EET A FIFHCRZE L 27 — 2T, &4 R 2 x
B I IIHAERIZRED SN nWZ LR Eh T D
L. FAMICEOWTUIZMRAEIZNZ . B AT
OMEAERANKEE T CRMfEEZEATE DT, &
oM TES HITbI TS IEHER 22 7 2 b kA
TELDTIEEWE
DIAXV IR ENhT,
512, A, KER» S
&, AR TIEH B 78,
IYZART 4 w7 k%)
FUIHREIZ BT
LExHT47I12k5
ABLDTIE &R
N7z, Dr. Neal Gutterson

Dr. Sergio Feingold

(2) RELHLSOAX B

O  EERBEHRTIRABHCOW TR P THRASET 5
TV 32, FliiZ O v Tid DuPont Pioneer #1 %
Monsanto tE2%, 2V 2 5 £ifli & 95 HmT) —
FLTED, P77 AaBEATHD LIETE -,

@ =7y b i BBIET ORRERNT % 17 5 SEBET
WHAEETH S I & EFHRikL 7=,

® B R 3 2 & D EERER i D B A
W TURINT=XNT 5,

@ WA EERPEOKEIIEBOBE T HRE§
5720 L0, WRILIZEZATTIRED SN

5LX95I12-S,
® FEELEETIEI RS~ A = B E~ DI H
AHIRR L 220,

® FT7&—=7y MZIOWTRABERERIZILRN
WO T, MERIC W CIMEIC A S vk
EZ b

D EoBESILERL K URE Lo a x v MZEDW T,

MR Al a2 1T > 720

(3) #MAEER : 7/ LIRERMADHEF

FgBih oY & % O IE(E T RRED T 2 &, B
W3 2 HA - HHADBURICOWTREE» 5 ER
wRDIzE T A, ILEEA D B HATIE 80 Ff4 6 90
FRUSON A0 A B REIOMIZE 2 S E T IR H5
TR THITL., ZDDITHKA L TREREES
7= DR NG 75 > 7=k B B 03, Sk, B Hehi
IZODWTEFEL TS DBERDH D LEZTDBED
REN b o7z, WEBANZIRS 3, BIE AR A &
AR OLFTN 5 T, 1 COHTT / AmESHT
BEDIRBEIZFH I NS DIZH B L0 YD RO Z
EEWDTHEFRTEDIZ, KT =202 3 9 TORRD
DEDTHAD,

5% OFREIZ DWW T, Dhugga fii1:id, CIMMYT T,
IWRIZBE D 2 BIETOREIETEDDHZDTY / L
ERATZIBH LT E 20h, RO 4 [# L ~ L
TR L T DIEF B Br#LnE &2 Tnd &b
7zo ZHUTHE LT REAZIPUEPEDIE A ISR P A3 B
LS LR, ZHIZOVWTDEZEMS =L A,
MR 2 0 2 2 IR T 5728, JEICBIL Tk
BN 2 RD T 7 LHREEFHL THWEZZNWEE L
T3 EDMETH > 7z, WIZ, Feingold i ik, 7
LYY F VTR ) AREIZONT, T OH & (5T
ez EMEOOEDE LTHFELTED., 7/ L%
EHRINFE TORMERSIZE > TRDEDOTIEEL, &
FEZR AT NTOF 2B L CHME D 5 Z LT
5T HZENEBETH D EliNZ, —FT, 20
A O AT #UR ZAE O G &% KA & Fredhi O FH
ERIEEZDERFDEZOMETH B LFAEZI L
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AL, & SISEATHIRA THRIIL 2D R S h e
ETH A Z L AWML 2T UE A 6 v &ibR7,
70 SRR O PR A D B RUWE S L LT,
EUFEIZED XS ICHEL TR 6 42 E A RIThE
BoBVEL, 7/ oS TWR] &0 SETHM
LTV MEDH B L L, [LHEE L2 S, 7/ Lk
AT FEFF @ OB TR S Bl T h B &
DRSS N5 I,

BRI L2 5 A THIRZEM O RIZBEL T
FBL SRS A RVDTY / AFETE ETIZHET
TVWEZNEEZITVWBLEDESHE I NI,

(4) Partl &S

Kvorya i3y sENOHE G 2EE L
T2WEB LT, FEEERN ARG DRG0, Wiks
FUBSICHT 3 R E -2 L id 5 A 50, KSR
BRSNS 57 7 LREO KB A, T OWIFEHK
RNRZTLBZ TR FOHMOMEH B S, §
TR RADISHESS 22k T B3 ThHAHD, £,
Z O CHUE T MR Z Bl O H IS OV TEHE &
NTOL D EWIET 3,

Panel Discussion - Expectations on Genome Editing

(5) Partll : ERMLICEITTOEREEES

Tl R OB E B 3 O Slutsky fii 1, =2 —
V=35 Y FOHGEAIZ Penman i+, £ —2 50 70D
U AL Wardrop fli1 (K & 2 REEFER) . EINIC
DWTIZARFIEOBL D 5 OBUR % S HE A1, bk
KiEE OHGLA # I NHHE MR EERN T BT L
770

ISINT 4 ZH v g VidFEE LA OREE IS
THHRIBE A RA L ARG TIB oz,

FfFi A &, [Slutsky LD REIZH - 72 [HRHEH

MREAFE->TInA D Z
ENFEHE] L5 Z
12 K28 Bk 2 £ 5 7=
B, —ARED LS &
TEDXHIZENN L
ENTWBEDH] &
YEBEMNH S, Th
1Z2x) L C Slutsky [#4:
3. HBEEIRG L
2 =8 DBE LI DF T B H, HRERE DDk
RO IFMNDONBIRTH D, ZhEBTFLN 5 K5 Ak
ADZELTHbEFMHE NI,

KiEH» 5 [HARSH S EENORE 24O ZE R %R
ETINEKE BN B, ZOF ) AfEISHT S 24
V2% BEPEEA O] CBERLOIC L, e
B2 5%, [SIP 2SS 27 7 25EICHT 5 &
IS B ETRAMEN LN > TETED, 5FTHEL
25 B OWRIZ I 5 Z OO & E 5 T
W4T, Ml R, AR SZENARL TREE DS
FTITEE > TR, FHIAHZ W TE, KT -2
v 3 v 7T DuPont Pioneer fLDEEAH 5728 DD,
EPIFEE RS ERBERH 2D0b2 5 FRLTH
0. 4 OENOREN2HIZ X 228 LD T, T
ZAUXISF B WL SIP & LTHFR— LT\ 20
Bah] LOREND 7,

KENS THICBHE LT [P/ IREIEDXS T 7
O—FNAREL DA ] E-EL2ZDIZx LT, Slutsky
R R O NS BRI O 5 % RSF > TH D,
HARDISC & K & CIGEFERR 4 4 T DR NS
PRI L TIThIED Th B2, Zhe B BEz XD
Z by 7B LD RBERBIBEHETVEELZ TS Lib
N7z,

F 72, Penman L2 5 [FA7z BIidh/NED 62218
RIS a0nEn
Sk, vAF—ruay
FIx 57 Fu—F
BREYTHAS] LD
BEND - 72,

Gutterson f&i £ 2 5
1 B & R 2
ZEILOETH D, H
Lz OWTIHE T % 4

Dr. Bernice Slutsky

Dr. David Penman
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NWTWKENIZETHRL TS THAI Z L, —
Jiv Rz OWT3EMEL K5 IClbh s, A F
RNA & Cas BB TH D, KET v — N

LI CISREICIIEBICHEA S T2 2 TH 4 MITH
% L. DuPont Pioneer & small company. small crop {2
DWTEHAR—- POHENRH S5 E. T E WK
PUZBHENEZ LTI ERBREN, EHIZTL
¥V F VO Feingold {120 6. KU DIFBIZ &Y
ERHID, DS ATHE =7y P EUHEIZT ST &,
small crop IZDWTIX I N6 7 ) A& R IZ 15
T ZEDEETH DL DR D -7, £72. ISF
E LT T/ AfmERAN R 2 8l & LTIt L T
Wb5EDZ ETHD, Penman i3 [T/ A%
BT 2 MIREEZFIET LD 5 L RWDIERIC
BHTH D, 7272 LBRBZNEHFL AN L AHE
Thd| LikN7z,

KD 50 [HNTOY 7 A% &4 NBT (2§
515 & LT SPT (Seed Production Techniques) 12
DT OB G OFIWT 27T LTz vl &
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<Summary>

The 9th BeSeTo Meeting hosted by ILSI Japan was convened on August 31st and September 1st 2017 in Tokyo.
It has been 9 years since the start and every year 3 affiliates ILSI Focal Point in China, ILSI Korea, and ILSI
Japan take turns to host the meeting, and the 3rd cycle was about to finish.

This year over 50 participants from those 3 affiliates as well as from ILSI SEA Region and from ILSI Taiwan

got together and exchanged the information and discussed issues/incidents on safety of food and nutrition, risk

assessment, regulatory issues and the future branch collaborations.

< Friends in ILSI > TOMOKO TAKAHASHI
The Report of the 9th BeSeTo Meeting: Regulatory & Scientific Affairs Senior Specialist
Information Sharing amongst 5 ILSI Asian Affiliates on Regulatory and Scientific Affairs Department
Issues and Challenges for Food Safety Production Division

Nestle Japan Ltd

SATOFUMI HASHIMOTO, Ph.D.
Regulatory Science Group

Quality Assurance Department
Ajinomoto Co., Inc.
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Participants were not only the members and representatives of each affiliate, but also the head of Food Safety
Standard Division of China National Center for Food Safety Risk Assessment, the Director and the researcher
from Korea National Food Safety Information Service. The officer of the Ministry of Health, Labor and Welfare
Japan presenting the situation of mandatory HACCP implementation in Japan and the Trustee of ILSI Japan
providing special lecture on the concerns on Food Safety Assurance also attended.

Mr. Uzu, Executive Director of ILSI Japan chaired the 9th BeSeTo Meeting.

Lo a— LB B ETH 5T
SIS, PIRARTR O HIE TLSI Japan 233

1. FU®IC

%5 90D BeSeTo £ A ILSI Japan D EED & &
HORTREX O £~ & — /7012 T 2017 -8 H 31
H~9 H 1 HIZRf# s iz,

ZN# 3. ILSI Focal Point in China ("PIEIHHST) |
ILSI Korea (H[ESZE) . ILSI Japan (HAER). ILSI
Southeast Asia Region (ILSI SEAR : ¥ 7 ¥ 7 il
X #K) . ILSI Taiwan (B¥E3CER) D2 4 v 7 LKA, £
7o, REIEZR A ) 2 2 FHili+ >~ 4 — (China National
Center for Food Safety Risk Assessment, CFSA ) Ofr
i R AHER B O K, WEEFREMZEERE (Korea
National Food Safety Information Service, FSIS ) D7 1

L7 (BT UVLE—] BT 5L v RY Y 000
S, HHFEOT7T VL —OHMFIZE I HEL T 1 A
Ay vavfibhiz, HE»SET VLT VORR
2B U TR A Pesd 7o 80 e B2 Don T, HiE D 5 I3
FHHYE L OPREICETF 2B T LA -2V AV b
B LT, #EA, S EIRE LD FMRICEEICBT S
BRTVILE =23V XY MZELTORENH - 72,
fot < A 51%, ILSI Japan O FHHFRHEOE 2
DG &, R1ORET 0T LI - GRED R
Likam A Tbhrz,

Bk OB LI 23l

®1 SBI7IOTIL

Table 1 Agenda
August 31
Sessions and presentation themes
13:15 - 13:35 | Registration
13:35 - 13:40 |Opening remark
13:40 - 14:30 |Food safety issues and/or incidents in 2016-7
< E-catering and food safety risk control in China (Dr. Yu Li, CN)
< Food risk communication (Ms. Tomoko Takahashi, JP)
14:30 - 15:45 |Updates on issues/events on risk assessment
< Assessment of lodine Status in Chinese Population (Dr. Junshi Chen, CN)
< Safety Assessment on Sweeteners in Korea MFDS (Mr. Ji Hoon Jang, KR)
< Safety Assessment on Mycotoxins in Korea MFDS (Ms. Mireu Kim, KR)
15:45 - 16:05 |Break
16:05 - 16:30 | (Continued) Risk assessment
< Guidelines for risk assessment of enzymes used in food processing (Mr. Keisuke Namekawa, JP)
16:30 - 17:20 |Regulatory issues - New/revised regulations/guidelines and cases of interest
< National Standard for Food Additive Preparations (Ms. Yan Gao, CN)
< Revising of National standard for use of food additives (Ms. Yan Wen, CN)
18:00 - 20:00 |Welcome dinner

September 1

Agenda

09:00 - 09:20 | (Continued) Risk assessment

< Strategies and activities of Food Microbiology Task Force (Mr. Jun Sato, JP)
09:20 - 09:50 |Special lecture

Current Concerns on the Assurance of the Food Safety (Dr. Dai Nakae, Trustee, JP)
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09:50 - 10:50 | (Continued) Regulatory issues

< Consideration of mandatory HACCP implementation in Japan (Dr. Kazuko Fukushima, MHLW )
< Update on regulations of health function claims in Japan - Foods for Specified Health Uses (FOSHU)
and Foods with Function Claims (Mr. Hiroyuki Sugaya, JP)

10:50 - 11:10 |Break

11:10-12:30 | (Continued) Regulatory issues

< Registration Regulations of Infants and Young Children Formula in China (Ms. Yugiong Wang, CN)
< Consideration of revising the standard for use of food fortification agent (Ms. Liang Wang, CN)
< New/revised regulations in Health Functional Food Act (Mr. Youngwan Andy Park, KR)

12:30 - 13:30 |Lunch

13:30 - 15:10 | (Continued) Regulatory issues

Chen, TW)

< New/revised regulations for “Country of Origin Labeling - COOL” (Ms. Hyunju Shin, KR)
< Taiwan FSMP registration requirement and updated guideline (Ms. Sally Tang, TW)
< The newly amended and updated product names and labeling regulation in Taiwan (Ms. Barbara

< Taiwan capsule and tablet regulations (Mr. Alex Lin, TW)

15:10 - 15:30 |Break

15:30 - 16:00 |Branch collaboration

< Update on the progress of nutrition labeling and claims project (Ms. Pauline Chan, SEAR)
< Discussion and making plans for report on nutrition labeling and health claims in Asian countries

16:00 - 17:10 |Discussion on direction of BeSeTo meeting
< Ideas of directions of future BeSeTo meeting (Ms. Tomoko Takahashi, JP)

17:10-17:20 |Closing

2. SEBE
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