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ERESE - R OBREEFEOT DD
B OB EBEERBATE DA MBRRICBET 24/ ¥ R

[ B 5 D RIYE IR S AGE B B R DM BE S R R RS k. MM E ORI & BT
BEWI R HEAE Y PRV EEREERBAAVCONTE TS U, Eh, =0 A%
AR v 48T » &4 (LLNA: Local Lymph Node Assay) 243 OECD 72 b A F% A4
> (TG: Test Guideline) 429 ¥ LT, & bicZ O REE L THR S NI HEEME Z AV
RERIEN OECD TG 442A9 K UM 442B4 & LTHIR SN TV 4.

TR, RIERIEOBSIBRIZ BT s R B2 ERICER Lz, Bilrd M2 BUREREE
KR EIROBRE S LN TR Y  ZOF T 3O BERFIEARRIUE 1 2015 F 2T 2016
ElZ OBCD TG & LTHRENE, Thbb, BEEHE L ¥ 7B ORBGIHELHET S
DPRA (Direct Peptide Reactivity Assay : OECD TG 4420) 9, BAEMMRC LD 77 F /¥4
ROR N AREREET A AT F A MRV ER—4—7 vt (ARE-Nrf2 luciferase test :
OECD TG442D. # : KeratinoSens™) &} UNE{EMESHE T X 2 BHRHIL O fEtE L 2 345 2
h-CLAT (human Cell Line Activation Test : OECD TG442E) 7TH 5, —H, b DRERKE
Ve ER SR I 2 N PN CIliEk 0B 2 AV ARBRIBERET 5 Z LIRS ST
WE RSN S LAk EEMRERE (AOP : Adverse Qutcome Pathway) KESWcllAED
% (IATA: Integrated Approaches to Testing and Assessment) (T2 Bi# 27tk (defined
approach) 7% OECD XWX A # - Abanif ® (BAF TOECD BERBEM AT A F R &
Vi), _

R AL APL, EIRERAE, « ALBESL O R ER L B R PR B R R OR MR 2 K 5
=% . TIATA defined approach {233V 7 B RERFHEFFMIICRST 5 OBCD BLREIEARIEN A & 2 R
¥ #E2. OECD TG 442C, 442D R} 442E & L THIR &N T 5 R EEEERBRIUEE £ H
WA OERASEHERRT AL L biC, BEAELRV ELOTLOTH D,

1. TATA defined approach (2353 < B R REAEMEREAT
1. EARMRELS

B R M A B R O E U T BT Bl S B—OMNEE T in vive REIE
VEME 2 3R % 2 & IREETH B, IATA 1, BaMFHA L LTo AOP & BREREEHERFRC I
ML, —HORERERBRIIBTARBENRERER (DF - 7HEORE, @7 7F/
WAk OIEML. OBEROIEMEL., @T SREOEMELR U RR T fMiaofiE)
42 T b OB SRR in silico BF v, HEEIETEAERS. in vitro WBR. in vive SRR U E
FRABRESORELEEIA S A I EREE L AR TVA Y, —F, IATA T, FRE LD L
FICH AR DR ANEOEAMTTIE, HOIREEMZOHIILEN TS I e b, FEAYF
O 7= DIz TR 22 v — L S50 - defined approach BAEE L hTW5 8,

1-2 Defined approach _
Defined approach i3, —HEOREARERRER VTR &2 AVTITOR RN ST — 5 BR
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ERPOBERSNSFENRHMEOFETEH S, —EOMHRIERE SR, U4 R0 fbank
AIREIEENER D OB HRE SN TV 25, FEBCERER USSR SN ik
NIEF— 228 L A OECD FBREM A F L ATHRESNTHA Y X FOMLBIRT S
ZEBWEETH D, BLESheT — FRREE L, B BSOS D SRR
BTHY ., TOFMMENUBRASPFRIC Lo T2 b0 E T, BREAA—AIZE S A
SR EEFME & U Tlk STS (Sequential Testing Strategy) <° ITS (Integrated Testing
Strategy) {223 < £ F L-ofth, Bayesian network SHMEFIZE S EFALBREINTEY,
OECD BUBRBRIEEN A # 2 2 SIZHAIRIR BRSO b, 72720, REHE, BoRsRL
e EOFRER T — Z BRI EOZ AL RTRER S B,
Defined approach {2, LATO~OOEE N LEEINAZ EBBETH S,
@ BRY (NP — FEE. U R 2P, B A & ORSERES)
@ BRUE-—EOFHFEORME CZSE (AOP K-> T a5, BMIESh TS, i

IR 5)

@ RHR L5 IR R M
@ PG RR OB

® Bl

AA A & AT defined approach & LT IR F AT v 7 3outof 3] 2 BEL TV 5,
AT Tu—=FTHOLAD [—HOMRERE 3 AOPDOELFLD YL, Z v EE
DG T F YA N OFEELE URNIRHEOEE L2 %5 &£ 45 OECD TG Th 2 DPRAY,
KeratinoSens™® L (f h-CLATPZ M U, M SN 7T —#BFREE 212, 2ho 33#B
AT THIVTEEEEITIEE S T2 2 o — BB L, 2O TR URRS
FNEFN 23R 2412w L7,

2. BRESHH K b AT » 7 3outof 3
2-1 R PAT v 7 3outof 3 DEAMALEZF

ALY o7 3out of 31k, BHERSIICENTRETHD 3 0OFRESR (1~3) &L
3 >OFBEE: (DPRA®, KeratinoSens™8 K (F h-CLAT?) ilafbd, R a7 v 7HAL, 3
72 B IR O TERE 23BN S 460 2 - 730 T, M E OIERIENE 2 HI T 2 7 0l L
Hih, ZORBBLIFRIEETH D L HITTERVEA IR, BMOZeEER -, Bt s
Pl S 2 & W TE D, ks, FRBEOBRERUHEFEIZE L TE, Appendix 171, 1-2, 1-3
EHE IR,

2-2. HRALT w7 3outof 3 DHELEES

DPRA®, KeratinoSens™® &K (R h-CLAT? % £ L 33 S TOR RSB S fE s -8E.
LB ORI L ESND, L, R RAT v 7 3outof 3IABEMNELRE VWD &
b, VRERT QB & HIE SN B SIC 10 DRI B OHER, B0z A5 & 1T
IRETHS, WA +HIHEHAEREOS A Z EARLA TV ZEEBYE O RSB F — &
LD (B vead across) XITFE&4 OBMT—# (B in silico, & FRB) S0 BE0
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BRSO SR EETE AN D S,

2-3. R FAF w7 3out of 3 OTHEIM

LLNA RUE FEBRTHICERAB LA TS 1008 (& MBI T4 5, & MM 26 &) ©
HEBRE wE B, FbALAT 273 out of 3 ®$?ﬁﬂ¢?ﬁ%ﬁ@ﬁ Ui (3F#ll725 - Z X Appendix 2
PBWR) . B, AF-FE o Mo, SRBEOTRAMORRCHATIHE (GRS,
BEATMEME . T TF RO LA 2 Appendix 101, 12, 1-3 28 BEEnd,
AETIL, 3 B T ORBEMSENE L HESRZEE . YEE ORI S RET D
Ol L, 1RBTHBM L HE SR EESE, BENIC, REREEIBE L BELL, Tok
Boob B TOREMIC T ABE, BEERU--EEIE, TAEN 97%, 35%LTT81% L 72
n . LLNA OF0ME (R, BRERC-EEEIR, Theh 02%, 65%R U 85%) iTH~ fiZ
BED S TRASU EORRThHoT (FELD

Tt b RRBCEENAED LA LMD LT, B AT v 7 3 out of 3 THAIMES
Z4EE, diethylene triamine (LLNA EC3=3.28 : B{EMEIIRSE CRUBLELHE) &
U streptomyein sulfate (LLNA (&%) @ 2 ROAZTHY, ERBREO FRMERRCH DHKER
Mo (B : Log Kowz3.5) ROMESLERBE ST 77 RORBEEMEL <TG
CLMIERR, —F. LLNA KT AR F AT 27 3 out of 3 DR, FFEERU-ERE, ¥
NFR 99%., 43%K1086% 70 (£ 1) . {ARRMEN diethylene triamine DA Th o7z, LAL
OEREL . K FAT v 7 3out of 3 ORBBRIEOESITEY TEW I &R SN,

F1 BRAT 27 3outof 3O FHIME

D vs humandata .~ vsLLNAdata .= .
L mE mAr  —@s o BE BRE KRN
| TR 3 R U IRl ) S Bl ) KRR
LLNA 92 65 85
RELT 27 100

97 35 81 99 43 86
3outof 3 :

2-4. R KEALT v 3outof 3 DIRA

A BRERETHATEICRBRICE AT 5 2 & SIS (BB o FRA o MIRERES
AE . RAOWE - Appendix 1-1, 1-2, 1-3 #2H) T, 3RBTATOFRERETERN T
LRBE, FOHA. MICHETTEAERAR TR, BEREROAEL R TE 20,

— ¥ BREREIBWCTTRREICIRAS S S L SN AWE @ARBERE, o7 T o RUT
LT F % Appendix 151, 12, 1-3 #88) C 20T, 3HRBREEAS DY TGHETHZ &
12D e ORBROTEMERRC L 5T, LLNA & ASL EORMETHMTE 52 LIRER
T4 (Appendix 2 #Z M), Lis-> T, FRBETTIEIIRRERSHD L SN2BWRTH-T
1, HERWES. WOESEZET L THBREROFELHIF TE 2HE01H 5,



25. AR MALT 273 out of 3% Wk T 5 HERED H

LT 73 out of STV LR AWERE & RO EAEHLE LENORRBIEIZSNT,
SRR UFHMERH A SN TV AIBEITIE, HEARERE L L TR AT v 73 out of 3i7
MAAD DTREMRH S, E L, BERBELMAAALTEIZR M AT » 73 out of 312210
T, DPRAY, KeratinoSens™6Kk Uh-CLAT?/ 6 AR b AT v 73 out of 3& RIS, Tl
WALLNASOSYRBE T MRS ETHA D L OMREUNE BRSOl
Thoh,

3. AKHA L AOEEEN

B R AR MR LS > IR 2 R VRS BER STk Y . 47 defined approach M5
e L UERTELMEMSENRSH D, £, insilico % read across 12 X A2 T L, %D
EHBBFEND, LEhoT, BF A F 0 A 3gkiie, ERATREERERUCHEFES L
TRETHZE RS LTERENTWA ZLIZBET O NERL S,

B, EECEHELEIILOREEERE L FCHER L/MLER S Z 288 L, (LIS
FI LD EEREEEESNR S ERRIENOIE L, BEETRA— I — ~FROBEHLITS
SSCI-Net (Skin Safety Case Information Network : AL EMIEFAIFSE R v 1) MBI ART
BY . OBRKERL SO CHBEEE O HEMATELRERE L L COBRARMFSh s,
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Appendix 1-1
ARTF FESHREBE (Direct Peptide Reactivity Assay : DPRA)

1. WEREOME
1-1. TR
BRI, & TRk, B (BEE) CIBAMBEUE S LTRLNSILEIC
L2BMED—-2THD, OECDAE LD 7AOP T, (L32WEIC L 2 ERIEHIIR D4 F
BRBEBDLRD E SNTNAY,
D EFWELF AV ED AT A CERET Y VO BREL ORERE
@ TI3FFA BT AREEREERT ARE (Antioxidant/electrophile Response
Element)-dependent pathway (2 & % {51855,
(3) #PRMEROEE( RFROMEERE~ 0~ OB, 5D A RO A A o OEEL)
(@) VI D TR DR
DPRA (Direct Peptide Reactivity Assay) 13, il U72 R EAEMEOAOPIZE T 5 HEZmE - 4
LRI ED VAT A LAY VLB S OXFENS ) R LB S Vv e\ vin chemico
HWBRTH Y., OECD TG 442C & L T20I55F{ZHRIR S vz,

AR T, BENO S o0 BEORP D ITAERSTF R ThEL RAF LV EHXTF R
(Ac'RFAACAA-COOH) & U ¥V 8H~7F I (AcRFAAKAA-COOH) @ 2 BERERT S,
EFEWMHE L BE-TF RRERS L, JORSE, B 24 BB T 2RRIED ST F FE% Rk
Eruv 777 4— (HPLC) THOMERET 5, TOBRYPEC L2HE O T 4 B

(High, Moderate, Low, No or Minimal} (Z533E3 5,

ARBOFER N R U R EREZ TN ENKT 85% R TR 80% ThH D, Fi, ARBORE
80%. FFREM TT%TH L. RRBREZ ERSING - DEROZ2EFMIRIHET 51082 T
i, FOHMELHSIZEE L LT, MoWE LS ARBEE S LEOALBRELEAAS DR T
AHEEITHOLERH D,

1-2. BB PIE K UHE
1-2-1. GABRFNE
FEMIZRNE RSB T 2BR1211. OBCD TG 442C (DPRA) #3875 2,
LT oo duis e iR B A 32+ 5.
(1) ~7'F FEHBEROMRS
O ¥ AFAERATF RN CBEEHEE AT VERATF FIER
VAT A LEFNTF R (AcRFAACAA-COOH., #F : 90~95%) % U - EEiEfik
(pH7.5) 120.667 mmol/LOYEIE CTIEfET 5,
@ VP ERANTTFEHET R U MREER (Y U EEATF PR
VY@ a T F R (AcRFAAKAA-COOH, #LEE @ 90~95%) A ERET T =7 Lig
i (pH10.2) (20.667 mmolVLOBE TIERET 5,
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(2) WEHEREE O
@ WERWE & LU T OWTROERIZ 100 mmol/L, OB CHEMT 5 (RBMEER .
(] 72 h= b K TERZRIA/KEBE QD A7) -0 7TE
fyv, PRy 7T b= b Y ARIKE (1: D _
@ BERESE S T AT AT E K (CASNo: 104-55-2, #FE - 95%2A b)) #7 & b=t
Y /12100 mmoVLOBE TIHEMT 2 (B IR EER .
(3) HEBRMEIEHEOEMN
O HERWERIR L ~TF FERET D,
A WERWEERRKE VAT A CEESTT FEREY 100 1 TRE (0=8)
B. WRMEEE L VYo EHEATF FIEEE 50 1 TRE (n=3)
@ B RRE RISV T LRI E B BRI AT T FEIE L IRAT D,
@ BEAWE 24+ 2 B[S R o — b (BEE, 26+2.5C) 5,
(4) HPLC &5#r
RGO~ TF FEE HPLC THBIERT 5,
By ~7F FRLREOREH
KRGS TF RO E— 2 T#» b, BUToRC L 8 ~<7F FELELEH TS,
WRWERD T F | & 2 i ﬂxmo
2y e EEDALTT R -7 RO FEE

Nf%Fﬁ&%mk—(

1-2-2. BRI AR _

RERRE NI, T ORI & TSR 6w,

(1) VAFALEBRNTF FEERRY YV 5E7F FERERCT, Th4n0.0167~
0.534 mmol/LOFEE D6 B CREMEMMBOIERZTV, T OMEBAREN0.99L 1 RE iy
W2 B R,

(2) BB THEL T LATATE FORREIL, YATA VEFATF FTHRBEIOR Y &
LI & B2 EEARTF FEAENR60.8%~100%, HEHEFRAENS149% L0 hEAirhidn b
Ve E U DU EEANTF N TRSER YR LI L DT F N ERE40.2%~-69.0%.
EEREN1L6% L VS < T bizi,

(3) 2T F REETRI L B DR % 3HH O Reference control A, B, C& LTHWE,
Reference control A (n=3) 1. HHATOHPLCY AT LAEGHEOTRE DO D L O,
Reference control B (n=6) L5 #7#4f < O Reference control D ZEMZ R T H72H DD
@ . Reference control C (n=3) IMEH SN BERTF FORPIZEE LRI L2k
WA HDOHOTH S, Reference control A (n=3) RTC (n=38) OEHTF NRER
0.50£0.05 mmol/L T/ ruiE iz bevy,

(4) WBRYE & ~7F FEEBRRORSEICBWT, #0IE L TIT ) oVE O EREEDT. ¥
RF A AT T PR TIR14.9% L DAAE U PV EH YT RBDETI1L6% S
DahELRTIUER LAY,

(5) Reference control B (n=6) & UReference contrel C (n=3) M7 F NE'— 7 HIROLEED
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fZEIT15.0% S D/ hNE i BP0,

1-2-3. HlE

WEHE ORI, BIEZ L 0~7F FibEH» S THEEER L, yrwmmA“ﬁ%w
FF (R WS TR ESET S 9, RIGHOSE T, Low. Moderate % U High 243
HENHFWE B, No or Minimal (B SN A{LEME B L PRI A 4, g, ~
TF R EEBRMEOENBMAER LGS, NUF FEOBOEEBRTRE L A BN, TR
DEBVE VI ERXTF R COAELBERIIE., VATA L ERANTF FofR» [
ATA V10 QHOTREF ] I, FOGEERSEL, TS

#2 DPRAGETEIEFL
AT A 100 BORY 2 150 D F AT F L

VAT A COREPRE DV OREDROEE RGO 4748 DPRA T
0% SR RO IE)E=6.38% No or Minimal R
6.38% < BV O FIE22.62% _ Low
22.62% < BV O VAE S 42.47% Moderate [
42.47% < PP FO T = 100% High '

YAFA L 110 DADFR T A

RF A DR BGME D 47 DPRA T
0% = B/ RO FHIE = 13.89% No or Minimal b
13.89% < i 0 FIYE £23.09% | Low
23.09% <BUb RO FI9E £98.24% Moderate (i
98.24% < jgub RO LI fE = 100% High

2. MBREHLOEER
2-1. XTF REEEFEOHR

VAFA EHATF RRORY D EEATF REb e b 85%LL E (90~95% S E L)
DMEOFHATF Py, #8RE & ORIGOERICRRT A 2 L8 E L, 5 95%
EHADEERESEL LI LN S, £, —H#HORBII, ALY AF AL U E§H7F FE
BREOY Vo EENTF FERERWTERT S

2-2. BB ORK

f1-2-1. PERFME) CREINBEBCES T, ~7F FOEEMICEEL 5 2 200 00E, i
OFEELERTRETA L, ~7F FOEEMII W, BT BN 7F FOLMEM L
TWAKIBFEERET2 2 & CHRRT 22 LR TED, FROEEL VT LS 1 5
L72avEa, 300 pL P A FAANRF L F (DMSO) 1ML 2700 pL. o7 h= p Y AT
FIRT B, TR THEMLA2VEE, 1500 pL @ DMSO IZIEAEL 1500 pL O 7 & b= F U AT
A5, WHRHHPERILEEL TWA DL L RIRRACHET S,
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2-3. HERPEEEOBEMN

(1) #HRHEZERCESCFERLTHhD 2 &,

Q) FUSH., BEyARtL T en I 2HET 5,

(3) WBRMEBERIRY ~7F REBEERICENLUEEZIE Y ULk BSBlZ s 25613,
WERME OEVEEMIC L A0 THY, BRYE L <7F FORISOEREIZ SV TIEIAR
THAHIENDL, BEERIZIANLOAARE, BEHBRIISWTIIEELET D, KIGH
T, B, LR UM AL U A BAIELSEE (100~400Xg) L, HLERSETH
oy,

2-4, HPLC 74
(1) R HPLC RH 5 A 2FE6LAVE SI2T 5, (= FAADRRSEAA TADEIZD
Al L S BT 5,)
2) 242 BB Lo 7 EBIHE. 7 F FRUBEROESTE O,
SHTERAE B 30 BRI LNIZIR T 2,
(3) HPLC OEIND5M4E LU TOMY,
7% It Zorbax SB-C18 (3.5 pm. 2.1 mmX100 mm) %, #— N4 7 AE&KET D,
WA 30°C
UVHHIEE © 220 nm
i 1 0.35 mL 47
BEMEA : 0.1% (viv) b U 7 A-A v BEREKIEHE
BEA B 0.085% (viv) b 7t o7& b= UARK
4) WRPHESEE 220 nm (DECHEE LRI EFT5BE8E T, 7 F KL AEORFEGE
T“ﬁ&?tﬁ‘ﬁ;é coelution = A8BE. ZhZEW+T 5 BT HPLC &2 ER S HZ
Ezohd, TOBRE, EFEZOEGRN)F— IR FEEFESTHD Z & 2 ENER
TS LR LU CHRETAVERD D,

2-5. HE

SRFA I I0RBY P 150 OTRETAOUATA L ORPFEL ) I rOEbROF
A 3~10% LT AF A o 1110 DHOTBIFTAD Y AT A O ER 9~1TH ThHDHE
A AL MO ERERICE L EROEBEE, 20 EORBERSBEFL. 1RE S 2
BIHORRES—H L TOAVESIZ3RIBEORBEERT .

2-6. HfrRBRIERT A L BARELMEECTREICE L TREARHIVEHE
TIWETO 82 (L & B I T, e 2SR O B R EME D PRI TH D Z
LRARENTVARD, UTFOBRGKSWTEETLLERS S, '

2-6-1. HFFRGICRBITERT % 2 LSRR E
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(1) 100 mmol/L. DHERM B W TR CE 2V E

WERYE L, BASIRE 100 mmol/L T RSN EMT 5. Z O TR L7\ 3k
WHEIL, SHUBECBETHRBREERTI I LIETES, I0BS. BEOBERABLAR
W, #BRmEN RS E THh D L E A58, BEOFER T, MRS E 0
BEBIEETERN,

@ &E&

WERE L T F FOBRAEBRD D 2 R TELNL D AR UTE L 5 2 OR
¥, BMEELRICERD R OAERE IS UTHERTE A,

L, BREMO L, SRS O T EEEIGH Do TOABEIE. KA ORER
A OFEOBIH P LMEREHLN., FEBEETOSTELREORHERAMON TR
LT 100 mmol/L DHFRIMEFEAPRT A 2 L3 TE 2, T, R w—Zo0 T,
WL TWDE/ v—DORTEFBEL-STENLORMT AL LNTES, i, E&k
IR ERS DA 10% (wiw) LB, 80% (wiw) KlOEETEEATWHE LD
LTS,

3) ~FFRoAT AR EEY AT L

NRTF FREGRIZARVG, NTF RFOEL (AT A 0 2 BiIfL) LRl A E
E, AT REGEEBKEHMRT 2R RS D (T F R AL = —TERIC L. BTk
NTF PR LZE IR RS L THERYEE BB L TR A D Enk s,

@) BEPTORERREES 2 AWE (B Tk g
(B) BV EAKEOCHE
B) AT A LANTFRERY P AT R LE UREEEEE T 50

2-6-2. FEMICELTHRANSLDE

W &RikeD
SRILEWIE, EHEAOBIE T Y LSBT D T L AR BTV B O
TEIRVY,

@) TonTF R LNT T
ABBRA IR 2 S 20V BB 2 BT B in chemico BERETHAZ &
L, TenTi o (FEERSIIEPLELZME) B TERV. ST U8
BRI B B LA A M) o TIHE LRI TR BIEERH 5. S
ZHBIC W T DR R OER & BT TRRT <2 Th o,

SURISCRR .
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H. (2003), Peptide binding assessment using mass spectrometory as a new screening

method for skin sensitization. J. Toxicol. Sci. 28(1), 19-24.
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Appendix 1-2
TIFF A MRVR—F—T vE4 (ARE-Nrf2 Luciferase Test Method)

1. HBEOME
1-1. a3

BOREAFYEIL, & MCidsEmpuE . 8y (EWdE) CRIEmeERE - L Cmb ke
ZEAEFHO—2THSH, OECDHE L DHAOPTIE, LFEWEIT L5 HERESRIRKRO4->D
ERFERNPLELS LI TDHY,

() (EFWEE L 0 BEODVATA CEETY O UOBEL OREES

2 7ZF YA MBI REMETERT ARE (Antioxidant/electrophile Response

Element)-dependent pathway 12 X 58 FEH

(3 BIR ORI SRMSHIBER v — T —ORB, ¥ EH A RV A R A L OES)

(4) VBRI ATHIR O

ARE-Nrf2 Luciferase Test Methodid, bl L7 EERFEEOAOPIZEITS T4 5F 744 &
1B A RIEMITE R T ARE-dependent pathwaylZ & 2B G FRIL o0hi Lg% e
Vin vitro AR TH . OECD TG 442D & L T2015F NS i, o RAN AT
Nrf2-Keap 1"ARE pathway (12) 2RBL-LE—F—7 vt A Th33, '

X1 Nrf2-Keapl-ARE pathway O[]

Nrf2-Keap1-ARE pathway {3, {ZEFF Nrf2 (Nuclear factor-erythroid 2-related factor 2) .
Nrf2 OHlE T CH 5 Keapl (Kelch-like ECH-associated protein 1) RN ARE BG4+ 2%
EFRERE TCh L, EEEF, Nrf2 i Keapl t#8 L. ARE [ZETFEL THRRT A28 ETHD
REBELGHL T2, Keapl OV AT A YEEIIRETEOLLFDENEST DL L. Nef2 13
Keapl 7 Sfigf L, R~ 8B17L T DNA Lo ARE (AT 5, #OR%R, TROBETERO
HEBFEIN, EYECLIBENOMALHET S DICBET 5, £ OMERIESY
E 7% Nef2-Keap 1"ARE pathway &G T 5.,
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ARBR T, AKRIC2 BEF IR TREBREEEIC L BEFE SR LERT
M 12)0 ARE %S SR SV Po 2 —F 5 HTHAY T2 F—EREBEFOTTAIFE
FERICEA LY HaCaT M2 (v R 99 /44 FREERAR 2Hv5, LEREICLY
Nrf2-Keapl-ARE pathway Z3{EMAL S5 2 A v 7 = 5 —ERETHRERT L, HEEZEML,
o T x T B AT A RIS ORI L BETH Z 2L 0 | (LM E O R ERAENE & R
T D,

KRBROMRNE MR EREMTIE B 8% TH D, £, 2 20WMENLELNTVD
AERERIE DR T T6.7% L TN TT%., FFEET 82.1% LT T9% TH D, AFRERIE B R - b
Vi DREMEEEICRAT 228> TE, 2ORELHICEE L BT LomsE LEDR
kS LB LN BRSSO Y GHMEATT Y LERHD,

1-2, BB PN A OE
ARE #HIfFhOis 7 25 —¥ bilf— 4 —BEF P EENICRVAALTE T AV = v 7
MR & D, BT ORBRREIEL TR E 20V R Y #ia & LT KeratinoSens™ & fIV T 4.

1-2-1. ABFIE
Sl AN A BT B AL, OBCD TG 442D (ARE-Nrf2 Luciferase Test Method) %%
Rt 5 9,
U TFOBRACRROCRBR Y ERT S,
(1) HlaoFRR
1EIORE B0 96 7o A7 L— b~ 4 HIZHM (10,000 cells/well} %85 5,
(2)  YRERSE K U PRI R
PEREVE B TSR S BB OERIL. DMSO v A, DMSO IZABE OB ERE AT
BEEES AV THET S, REEETHHRYE T 0.98~2000 pmol/l.. BERE (24
FAFE F) T4~64umol/L L7425, B (&t xHRo DMSO DRl BE 13 o R
PRI 1% &S, ‘
(3) HRHHEZOBEA
24 BEENEES, 1Y = b7 150 pl OB L, AR L ERMWEEES L 50 pL ¥
~inZ., 48 BEIRET S,
4) W7 T EEROBE
(5) MRLATFROBEIE
6 ~FA—F—-DHEH
EMMN BT O AT A& RO A,
BRI R OB B TSR S A Y T 2 T — B D R RGEREE | Lnas
LT = T PIEWEE (Fold induction) 2¥EME (Fal) RO 15 HOBME (L7
= T PIHMEAS 0% EEATLRE  ECys
s HBRA AR AR 50% R TN T0% (30%H) L7z DEEE 1C0 AUV Cao
55 BCs Iz oW T, EMFFENEE (Fath) cHBICH U THENEIICA R (p<0.05)
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ThoLhERET 5D,
B &b 2EO@YELMEZT S, SEHEETIBELED T, TRFNOBYELR
EHEZEZLTTY., B EOBRAERE OMIOFIEE GERIERACLOTL L) Lk
VaR LENE Z 21217 5,

1-2-2. PRERE TSR

EUF O 3 &2+ UMl THA LT 5,

(1) BESREBETRTRER LR, ThDL, BRI E 2K L 1 BT ECLs i
ThU, ZOMPRHENICEE TRITRIER S0,

(2) BB BCusfdit A ) HF—% (T~30 pmol/L DAY F—3 5 0 5 wm bt |2
ASEFEHCEFHTH L) OFHO 2 BMBREMLINTEH S 2 & KT 64 pmol/L DM
XD 3 7L — O Fold induction 73 2~8 ORI H A 2 & WY 5, BHENE
ENZVEER, BRI AT 25— CEE OB & B RTEOBE L EEIT 6
ML, BEETEAHSHRBEIZZTANLNS,

(3 37— bD6 UaAOBEE Fatt) W (GE 18 v ) OTHEEMEEA 20% A5
ThAHIEBUET, ZhAXVLBEVESRENL T4,

1-2-3. )7
2|00 R UEBRO 200U 3FOK VIR LERD 2T, MO EIZL 0HERT S,
(1) Loac A 15 FLLTFOBETHIUTENE 2 T
(2} Imax 87 15 EOFEE LB TH B 2t <z L TR SmIcEE T
Rk E . LITFOWLT OB S & pE
CLBEEEBADN YT 2 T —CEEOFTELE D LB REBE LSO T I EEN 0%
LA '
« EC15 2% 1000 pmol/L L | (- FERIMOE 1T 200 pg/mL LA E)
N7 27 —EOBRIIHOHRBERFESRD ARV ZIRERETES. &5
AR DR LUOEBRPME LA,

2. BBREREOEEAR
2-1. BEMT HEEIT T
(1} AREHIHTOA Y7 =T B L= 2 —BETFEZENCRVALIE N T AT 2=y
7R EMAVAD, BEERBREORESE DS EEATRE2KeratinoSens™MD I T 4,
@) IF /94 FAEARE-N2L Y7 = 7 —F¥ L iR—% —#ET (Keratinocyte-based
ARE-Nrf2 luciferase reporter gene) % FV 7 ARRBEOHIIE & L TKeratinoSens™ L4
HiaE v 53861, OECDIER®ARE-Nrf2 Luciferase Test MethodlZ (-4 A {442 46
IZ{EV KeratinoSens™Z iV 7o -5 L RIS LL L OEENE, IEREE, Y RO RES 2R+
ZEERBERLIOL TR R B,
(3) HMESINLZBNEOMRABEIESBLTHREL, IA%ER by 745, £
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o 2 WA S HENE S B SN L (KeratinoSens™MR 132510 LI TRELC
AT 5,

2-2. WEME S OB
ERMOE VG ERBTAESIL. BREVT A0z Z IRx—1a UEEITZHIT,
WEMBE FIREBET AR L — 2V ATEIEOHEESLETHD,

2-3. N7 x F—EOEEHE

WY T = 5 —PEEORECE. OREORVILI /) A—F  @KEOTHCLSHED
THEAFE OISR 2 VOB SRR 7 b— b, QFHRBE L AT S5 OROGBIEKEA
BRSO T 25 —PEEORR, BEETHE, INOEMRTIOCIHNK 4 @
Annex 3[R E Nty b7 v T HEEREBRAICHRE TS Z S BER LV,

2-4. PPEZDONT

PR A R TR E R T AL T T PR OBE LR TEIL. T RREEETEE
OYENBLENENICHD, TOXSRWERL., LVRVGIBEGETLY IWERAF (R
21 1.833 HAVEV2) REWT, HESMEEERETE I A GPEHET L I L ASLET
BH5h,

2-5. IR ERBRICEET A L AR ER OCTEMICE LTRSS 5 5WH

Emter HMBE L TNAL ST O, BabBELET2FYEOEBEIEE O TRIATEET
B A 117 L. BRI A RRBRIEOEE R HM T BRI U T ORI OWTE R T L
EBRHD,

2-5-1. HEWEICEBICERT L I LARERSE
I T OREMSSRIE S A 2WE (BT )

2-5-2. TR L CRRSHLME

(1) FREESED THRVIE
LogP 38 7 SLLoOWEL, DMSO & K~OEMEFENLIFEIRETH D, —F. LogP
235 LT E X, ASULDMSO ioa[iEiefoh, BHIZARPARETHD,

@) FanTTFrRUGTVLATTF
P450 T T AIEMAL RS L HE SN D 7T T v (RSB RE AL ELRYE)
M TERVWBERDH D, —FH., BRISTEMBT 2/ KIGELBEET5E 07
ANTF L (RIERRIESIC A EEME L ERYE) TELRBETE D,

(3) v ATAUERETHALVDVBRLETAHEASIME (B : BEKY)
SRT A LR L ORIEA SIS Nef2 pathway 238 LA 2 MR S, (AfatE s
HESND L DD D,
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Appendix 1-3

h-CLAT {(human Cell Line Activation Test)

1. HEiEoEE
1-1. R

RN, b N O g . B (EWE CHBABRBUE L LTELOhO{LFHE
Tk AEMO—oTHDH, OECDH T L H-AOP T, (bW EIC L2 HEBEERIZR D4
FREEPLRD LS TWDY,

(1) {bEHEL & RIBEOYATA VEBETY VUEELOXERE

@ #5F ¥4 Mot B REMESER T ARE (Antioxidant/electrophile Response

BElement)-dependent pathway i & 5 3# {57 #E

(3) MPRROENE GEROMRER v — A —ORHA, FELA LETYA A DEEE)

(4) U2 SERT T B THIN O '

h-CLAT (human Cell Line Activation Test)iZ, ik U7= i BRE/EREO AOP 12861725 THHRA
JOE(L (GRBRRE Y —V—ORE, FEHA VRO A BIA COREE) | IR LT
T & BV 72\ in vitro SR T4 D . OECD TG442E » LT 2016 fEICHFR S hie,

BRI 1, T v A IS RPN & FRRC, B R BRERME Pl SR apk
<5 A THP1 SO REHETHD CD86 K1 CDs4 ORBEZTLHEIE D Z b, KR
BT, 20 290~ —%—% THP 1 ffa0ER{LORE L LTHVWTYD, Tabh, KR
Bt THP-1 S8 a5 s & 24 BERIRE X 7o % CfiRE o CD86 R UF CD54 ORIE(L
BFTu—¥A hA R —THIET AL WIRBETHS, TOMELEC, (LPHEORBEME
MR Fe i T BE M IC T B, ARBROMERARUHEREHREITI L LI28 80%TH D, £,
AREROBEL I 93%. MR 66% Th %, ARBE & EHDIMG - fLbld O 2MEFHEIZ R E
F AW T, O EHCHEE LA LT, o LBAFEBESN LB ONHE
CHAE DY THEEITYLEL LD,

1-2. RERFMHEEOHE
1-2-1. RBATFIAE

LIFOFRICEORER 2 =T 5,

(1) THP-1#8% 0.1x106 cells/mI, X% 0.2x106 cells/mL O E T, FhEh 72 B XL 48
MR, 537 7 Ak AV THIRTRT 5.

(2) SRERY H (2 FRE A HE A VAT 2X106 cellmL 12354 U7- THP-1 #if0% . 24 T =7 L
— 2BV AEETE 500 pL (1x106 cells/™ = /1), MkEMEREBEE LT 7247 L— |
AFVSEAIE 80 pL (1.6x105 cells/ 7 = /b)) LB X3 IEEL., HBMHLzEHTLE
BOEME BRET D,

(3) EWHEEEZHRETLEHIC, 27 oYY A (Pl Propidium lodide) % MV 722485
Mo SmsE (PINGR) »EH L. MIAEERNTE% L HEE SN DIRE (CVTE) ZIRE
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5, PIABRO SRR 13, v B B O BRI 51T 258 H TR B & 1 (DMSOIX 1000 pg/mL.
Ama Ak (F U 3R OEED) 115000 pg/iml) IR R ERE L L, Ak
2OHIRERNZHWTERT 5,

) RIELULCVISE B, Ak12L7425 L ) HBME X THP- LIE 4 1x105 cells/mL T8
B (1.2XCVTH, 1XCVTE, 1/1.2XCVTE, 1/1.22XCVT5, 1/1.23% CVT5. 1/1.24% CV75.
V1.28XCV75, 1/1.26XCVT5) iB& L. 37TCT24MMIEET 5,

(5) ERHALELL . Feb v/ ¥ —7 1o 7% Lo, THP-1#IE % 3505 L HiCD86,
HCDS4E T AV F AT aw he—OFRELRIEEES,

R+ SEEERO LD LT 5,

+ Anti-CD86 antibody : BD-PharMingen, #555657 (Clone : Fun-1)
« Anti-CD54 antibody : DAKO, #F7143 (Clone : 6.5B5)

+ FITC labeled-mouse 1gG1 : DAKO, #X0927

(6) FUREUSHRE %, PIRE L, 7o—%4 b A U 0TI EARET A L4
12, THP-1HIEER 7 5 CD86 R UCD54P IR O B 2 M+ 5,

(7) W L7 PRE G (MFT geometric Mean Fluorescence Intensity) 735, Flocd
FTHXE EE  (RFI: Relative Fluorescence Intensity) #&H|T 5,

RFI (%) =

BB B RIS OMEFT — B B O T A VY 5 A4 7o o b o —LOMFI
AT A O MF] — A B Ea 0 7 A v % A 7 = v ko —LoMFT 100

1-2-2.  RABREL A
REERSICE, BUTF o2 S urhide s,

(2) DMSO LD = b u— BT, CD86 LU CD54 o RFL i1 & B o B
(CD86 @ RFI 1% 150%LL £, CD54 @ RFI id 200% L1 1) &8z Tidi s,

(3) HEHLU DMSO SoEM = b o—AllB80nT, CD86 X1 CD54 & RPI v ht, 7
A HFA T2y bu—0 RFL O 105%L5L LTI b3,

4) BB 24- Y= by oo F L (DNCB) VT, CD86 KU CDs4 o RFT 1
FRLBE (CD86  RFL 1% 150%LL . CD54 ¢ RFT 12 200%L) 1) . iflE {75y
50%LL BTt B,

(BG) WERMENAT T (1211 ) TR0 SBE) ThWT, BRI bid b 4
B THEREAETTERD SO%LL TR R B2,

1-2-3. CHiFE

Mz Ul A d b b 2@ FEM L, EBHEREU T ehERE L EST S, £, 1 FE
& 2EBOPERBBA-FOEE, SR A2HEE L., REREN T ChHIITEME L HET S,
etk 2 . CD86 & RFI< 150% A2 CD54 @ RFI< 200%
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2. WERIE EOBER
2-1. FEARTAHREIZYNT

(1) ATCCE. +4Hc BB ERMAAy 2 L0BATAIRETHS,

(2) BERREARIT. MINEEEAE T 1108 cellsimL X RV E 22T 5,

(3) MiaZi- LUhe 2 BEBEIC, BB THS DNCB K UEE = v 74 (NiS04) 1T
£ CD86 BN CDB4 WL LBz Y | iR THLAERIZL Y CD86 U CD54
DWTRLEEMIZARD 2 L R LATRIER L2,

(4) FBRAMEA T LU0 2 20 H RS 30 M A TiT b 2w,

2-2. fEERYE DR
B OE VHESRBTASSIE. BRECY2ABOarF I x—va BB,
BeEE M AR E T AT T L — b= A TEHYBEORERMLETH D,

2-3. MR BT S ERERSR

BRI, 1.2XCVT GEAEEEE) B THBIETES 00%RETHLREDIX
FARGEND, FRAEER %L ETHLESIE, HE, CVIE xRELAERELURTS
TEMEE LW, L, AR S LT, DMSO Tl 1000 mmol/L, ABAERAK 5L <
VM RO T 5000 pgiml ULIERFTIERSBE S RV 555, MIBAETFR 90%
PLETHBERRIIZTANLOR S,

2-4. HEICREBMCENT B 2 L SEEAAMEECTHRCE L TREN S 2PH

BESE SO TR, e e B ORERELO PRISAFR TH D Z L2VRENTND
A5 D, REICEN T, WRHEREY BRI EE IR ENIDS LT SR EEH S, T
2. UTFOME T a0 ITRBEENEIT A2 A FTREMEN & 2 1 DB ROFRIIER
PUNETHD,

2-4-1. HHIFEICEBVOER T A 2 L SR E
(1) FRBEICEE U BB USRI R TR EMICE — AR Ly
(2 moEXEFETIHE
% < IIARBRIE T AETH S 98, FITC &R UEEE T3t e BT 298I, T
B d FITC THE# LR E2 ORI mE EL ATALWERBENSH D,

2-4-2. TFEMCEUTRARSHSHE
(1) LogKow ' 3.5 L ¥ K& \Win'E
AR OB A HABE L D TRERH D 2,
@) FunFFo RO LATT
AFEEME T8 T THP-1 A O RBIEIIREN 2ic e, 7T a7y (RIERER
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WA LB D) B e B TR B A, . ARBEN T TR, T aTTF
UECEREIES I BN LB E) LEMIC R SRS S,
(3) AMaEmMELRHRO Y
4 FERttwE

U

1) OECD ENV/JM/MONO (2012) /Part], The adverse outcome pathway for skin
sensitization  Initiated by covalent binding to proteins: Scientific evidence.

2) Takenouchi O, Miyazawa M, Saito K, Ashikaga T, Sakaguchi H. (2013), Predictive
performance of the human Cell Line Activation Test (h-CLAT) for lipophilic with high
octanol-water partition coefficients. J. Toxicol. Sci. 38:599-609.

3) Okamoto K, Kato Y, Kosaka N, Mizuno M, Inaba H, Sono S, Ashikaga T, Nakamura T,
Okamoto Y, Sakaguchi H, Kishi M, Kuwahara H, Ohno Y. {(2010), The Japanese ring study
of a human Cell Line Activation Test (h-CLAT) for predicting skin sensitization potential
(6th report): A study for evaluating oxidative hair dye sensitization potential using h-CLAT.
AATEX 15:81-88. '
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Appendix 2
100 MEDT—FEy b

Nane oo i R GO

B PR Liat; SUREE % G P
duEthoxymethy lenc-Z-g.:heny -2-oxazolin-5-one (513 P 4.0026 |3 P P P
Diphenyleycloprogenone 328 P 0003 P P 4 P
Benzovl perexide 343 P G004 P N N P
MCIME -0.34-0.83 P 0005 P F P P
p-Benzoquinone i) P i ¥ P 4 P
Tetrachloro-calicyianilide 557 P 404 P F P b
1-Chioro-2, dvdinitrobenzene 227 P 0.04 P P P P
Potassium dichromate «3.3% 3 008 ND. P P P
‘Hydroquinone LG3 pre/pro-MA 4 ol P P P 3
Glutaraldehyde 0118 H @] P P P B
| A4-Phenylenediamine <039 prefpro-MA ¥ 016 ¥ P P P
Lautyt paflate 21 prefpro-hA P 03 P p P »
#ropyl gallate L pre/pro-MA r 0.32 P P P P
2-Arainophenol a6 prefpro-MA P n4 P P 3 P
2-Nitre- 1 4-phenylendiasine 955 prefpro-MA 4 ¥ |3 r P P
2,5-Diaminotoluene suffnte (PTD)Y @14 prefpra-MA P 0.4 P B P P
2-MethyE2H-Isothiazab-3-one (M) -0.83 P o4/ Ly P P ¥ p
Methyl-2-cctynoate 2.6 P G453 b P - P
Cabalt chloride 085 P 57 r 4 P P
Formaldehyde 035 P o7 3 P P P
4+{Methylamino)phenot sulfate {Metol) 2.34 pre/pro-MA P .78 P r N.D. P
lodepropyny} butvlearbamate 2.45 P @49 P i P P
1,2-Dibromo-2 4-dicyanobutane 1.63 ? 9 13 P P P
2-Hvdroxyethyl acrylate ~125 ¥ 14 P r P 4
Glyoxal «1.66 P 14 P P P -l
Bisphenol Andiglycidsi ether 3.84 P 1.5 P P P ?
2-Mercaptabenzothiazole 286 P 17 B P P P
Jsoeugeno! 245 pre/pro-MA P 18 P P N P
Diathsl maleate 2 P 2t P P P ¥
3-Dimethylamine propylamine -0.45 profpre P 2.2 ™ P 4 P
Ethylenediamine free base -l.62 pro/pre P 22 N/P 4 4 P
1,2-Benzisolhiazolin-3-one (Proxel aclive} .64 P 23 P 14 P P
Mathy1 2-nonynoate 31 P 23 P 3 r P
Cinnamic aldehyde 1.82 P 3 P P r P
Diethylenetriamine -2.13 profpre P 328 N ™ N N
Phenylacetaidelnde 1.54 4 3747 r P P P
Benzylidene acetone (4-Phenyi-3-buten-2-one) 204 P 37 P P P P
.3-Pmp)‘iidenephlhalide 283 ? 37 P N ® P
Famesol 577 pre I'4 4.1 N P P e
Squaric acid 0,44 P 43 P N N.D. P
Citral 348 I 13/63/46/53 P P 13 ?
Nigkel sullate -017 P 48 N.D. P P P
Tetrameths Bhiuram disuifide L7 P 52 P P P P
trans-2-Hexenal 1.58 P 33 r P P P
3.4-Ditydrocoumann o487 P 3.6 P N B P
Geraniol 347 profpre P 5T/358/20471187 56 N P P P
Resorcine! 1.03 pre/pro-MA P 592 ™ N P P
2-Phenyipropionaldelyde 1.96 P 63 P P P P
1.1.3-Trimethy|-2-formylovelobesas2 d-diene 322 P 75 P P ND P
Perilfaldely de 334 F 81 P 4 P P
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i {LLNAY T

Nx.in.e. e e ST
sl R BO3 % (w0 DPRA CiKeratinoSens T B-CLAT Foutpfd
Ethyl acrviate P 8/97 P P N.D. P
R-Carvone 3.07 F 119 i3 r P ¥
Eugenel 273 pre/pro-bA I3 129 P N/P P P
Abietic avsd 6.46 I3 It P P N* P
Laral 532 P 17.1 P T P P
Fhenvl benzoate 3.04 P i7.1 » N P 4
prteri-Butyl-alpha-ethy! iiydrocmnamal (.ilial) 4.36 13 87 [ b P P
Pesstachiorophenol 4.74 P 20 P N P P
Cinnamy | Aleohof 1.84 pra P 21 P P P P
Hydroxvcitronellal 211 P 23 P P P P
Imidazolidinyd urea %28 P 24 P P P r
Undecyienic acid 437 P 23 N P NI P
S-Methyi-2, 3-hexanedione U6 P 258 P P P P
Ethviene glvcol dimethacrylate (EGDMA) a2 P 2% ¥ P P r
Butvl glyerdyl ether 108 P 28 P P N P
Penicillin G .83 P 30 P N I P
Ariline 108 P /9 N N!P P P
Methvimethacrylate 128 r L) P PiN P P
Benzaldehyde 171 P >25 N B P P
Benzocaine 18 P =30 P |4 P P
Coumarin 151 4 =30 N |4 N p
Benzy]alcohol 1.08 4 NC N N P P
‘Nicke! chioride 0.03 I NC P PiN » T
Steplonmy cin sullate RIRES F NC N N N N
Phihiakic anhydride 267 N 016 P N N P
Hexyd salicylate .06 N 038 ™ N P P
Benzyl salicylate 431 N 9 ™ i i P
Benzy! benzoate . 354 N 17 N P o P
a-iso-Muthy lionone 4384 N 218 N N P P
di-Citvoneliol 355 N 433 P N r P
R{)-Litongne 453 N 6% 2 N I P
Pyndine o8 ™ T2 N N P F
Diethyi phihalate 265 N S N N P P
Prapylene ghecol {1.2-Propanediol} -0.78 N =100 N N N W
Glyeerol ~1.63 N =G N N N N
Methyi salicviate 26 N =20 N N N N
Buwanol 0.84 N =3 N N N ™
Salicvlic acid 224 N »25 FiN N g P
4-Hydroxybenzoic acid 1.39 N »25 N N N N
Fumawic acid 008 N =25 P N NI 4
Lactic acid ~10.63 N =25 N N N N
Octanote acid (Caprylic acid) 503 N =50 N N r P
Propy! paraben 2.9% N =54 N P r ?
4-Methoxvaceiophenone (Acetanisole) 175 N »50 N P N P
Isopropanod 0.2% N =50 N N N N
£44-) Linaloo! 338 N 3.4 755 N N P P
Beneaikonius chlionde 283 N NC N N N N
Suifanitamide -{1.53 N NC N N N N
Glucose -89 N e P N ND P
Twgen 80 0.7 N NC N P N P

1Caleulated by KOWWIN (Verl 88); 3.5 B LB S, KFTHT.
MAS Michel acceptor,
N negative, P! positive, N.D.; No data, NC! not calculated

N% BiETHE-TEH, & T0 TEARAL SR TCAMAEESEOREERE LV L 2R THY | 2OoRGCEESLETHA,
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