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ZLR

A, ALFRICB T 2R EERBICE W T, B E# OB DIk BN BRI
TOHEIRH L oo TWnD, 207, B EMH LR WRBRIEORRE N NI L 725 T
BY, SEIERBMERMRBEDRABEINLTND,

B RAEMERBRIZ I N TH WL O OB ERAIENHE I N TE Y . KFEIEDOY)
HIBWE Tt Z 2 A & 2 )7 B & O OG Z 9 2 38L& LT Direct Peptide
Reactivity Assay (DPRA) 73 5, Z ORERIEIZ X VX7 DDV IZTTF R ELEWM DK
IS E S E T B W HIETH D, Lo LN s ZoRERiET., SBRICH W2 5y
BIRED @SN DI E DSOS T THT R 2 (7 F FIZRRAY 7 UV BRI R 2372
W2 ®IZ, HPLC TXT'F R E & T D ERICHEBRME DI e — 7 3T F Ro v — 27 L4t
WHT L2 Z LI VM CEZ2VMEEW DR H 5, X7 F FOMEIL LV RBFERP LD D
ZENRHY, HEMENRILS BN E VST ONOENR D -T2, ATk LE A O#FSE
Mgk Tl Z X7 BEOROVIZE N UVIRINE R T 5T 72 VUV BRBET X OV AT A
VB IO YV ZE A L7 N-(2-(1-naphthyl)acetyl)-L-cysteine (NAC) 35 X OV a-N-(2-(1-
naphthyl)acetyl)-L-lysine (NAL) % FV 72| e 70 B R A EMERRBRIVERIE (Fujita ¥5) % BHSE
L7z, ZORBRIETIE, WEHOANT T NEIC X 28 A MR L7203, SR B IR X
DPRA LRIUTH D72, BIEORVWEORIEN K22 £ I2-DVTik DPRA &[]
HThot,

AWFFETIXETHIDOIC Fujita DR Z1E D L, BRI E 2RI EL 95 2 & TIARED
RV E O JIE DS FIRE 7258k 7% [ Amino acid Derivative Reactivity Assay-dilutional method
(ADRA-DM)| DBil¥s ik 72,

Z DRER, DPRA OFRBRIEBRF I Sz 2 {LEWITEIT 5 in vivo iRBRTd % Local
Lymph Node Assay (LLNA) (Zx3 2% TG 90.2% & . DPRA & [FAIZELL EO THIKEE CH
L ENmENT, &61Z, FL 82 Ao\ T ADRA-DM & DPRA O GEHIZHT
LHFHOAEE L L= & 2 A, DPRA T 30 WE A L7243, ADRA-DM Tt 3 W&
DHOTNCEHB LI Th o7z, £7-. DPRA TiX LogKow 23 2 LA EDOLEMIZEB W TIZ
EAEDBHIH L7ZDIZx L, ADRA-DM Tl LogKow 723 6 LL_EDLEMIZIS T LW
TR SN T,

I, 3 FEPARHAZEEDPRE D OFMA TE 72 &5 ADRA-DM & DPRA JLiE
DO EEfRIT 27201, HERE TR L - BRI 2 O 2R BRIE OB 11T -
7oo ZDFER. 0.5 mg/mL OEERWE AR % W85 12 8V T, _ERETRA%E L7 ADRA-DM
BEODPRA & LT, LLNA (33 2 THIRENFRE Ch o7, 61T, FEMEM
WVE DIRGHRIBAEEE 2 0N LT B R B R 2 MW Te i i 21T o 7o & 2 A, BAEEY
B 0.5 mg/mL B ENTNDLEEICE N T REBRICH W TEIEEE T X CaRii+5Z &
MTET,

Fro. LFLTHEST U7 ARIR O BRTE & SRR E TR L -9k B AR A F O 72 BBR



BB T 28 A EHERT 57010, BEORBREMAEDEZT 7 2 —F (Integrated
Approaches to Testing and Assessment [IATA] ) (Z331F 5 HIBE ) DGEEIT > T2, £ OFER,
BEFD 4 D IATA (2 out of 3 approach, 78 N A7 w7 3 out of 3 7 7' —F, STS, ITS-SA)
([ZB VT, DPRA Z Wi & FIFREE O THIKEEE & 72 ) | DPRA & [FAIFRIZ JATA (281 T
HEEHAIRECTH D Z LRSI,

ULER D ARUFFECB%E L7 s BUKIEE O G % & o)A #iH 72 b S~ i
M AR, FERICHRRRBRIETH D Z LR S D LT, o BB L &
DIMAEDOETH D IATA I K D SRR 381 2 A TN R S i,
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Z VR & B EER

(LS D R & T 2 BRIk, B a iR BiEMfThincE e, Ll
IRHS BT T, B AEOBLS S R A IC B EBR I 5 2 BBl EA TR Y | EU T
1% 2013 4ELIRE, EU MNERENC ISV 28 T84 ) U 72 JRURk 2 3 Ee b S ki o0 I 5E A3 421
ZEEIE & 72 5TV % (European Commission. 2003), = 9\ o 72 H#H#illZ Replacement :
W aAFE R L7aW FiE~OE R % ). [Reduction : ff HENMELDOHITEL . [Refinement : SEFRIZFE
o BT 2 TR OB D 3 25 5% D 3Rs DJFHI (Russel and Burch. 1954, Smyth. 1978)
WZFEEDWTE Y | RFIZ Replacement (ZJ& T 28N 24 1 L7 W ilBRyE (@325 (RTE) ©
BB DR L 72 > T D,

#R5 W I BAFEFERE (OECD) OF A R HA RT A > (TG) ITITEBEMICHE S L2tk
FEAGEERE N L S TR 0 | I EBRARE CIEE AT (OECD TG439. 2019a), AR
P4 (OECD TG491.2018a, TG492. 2019b), 2/ & &% (OECD TG431. 2019¢, TG435. 2015),
R &N EVE (OECD TG442C. 2019d, e, TG442D. 2018b, ¢, TG442E. 20184, e, ). Y7t (OECD
TG432. 2019f, TG495. 2019g) 7 L2k 1T A2 BESINE ST\ 5,

BB RAEMERRBRIC 31T 2 B R

B A EHERRBRIZ DWW T, TERITEAVE » & V72 Buehler Test 3 KUY Guinea Pig
Maximisation Test (GPMT) (OECD TG406, 1992) 237441 C & 7=, GPMT (T HI/E & i ST
WHRBRIETH Y, W E L BB LI BOELE Y MBI A REDRELZBIZEL, £
FED AW D BAENE 235, BRI, $mE 42 0T bOBICE FHEHNL,
ZD 6 BRIHHRMEZIRE LT=7 4 VX —% 48 RFMERFE LT-0bL, 20K 2 HE#%IZE
VE Yy b ORIEICHERE & S HIC 24 RFHRE T2, TO%, 5% 24 R KOV 72 B
WO EORREZBLE L, RIEOREND 4 BRI T 5, ZORBIETIE 1 {LAYE
TS5 DIZHEAR 15 PEDENEy NEMEEL T 5, ZHUTK L, B350 28 L7
Brik & L C~ 7 A% FV 7= Local Lymph Node Assay (LLNA) (OECD TG429. 2010a, TG442A.
2010b, OECD TG442B. 2018g) MBHFE SN TE Y\ iFRk b L <FIH I T 5, LLNA 1%,
BEEAEN BT 2IVELY LA X —281F 5, JURRRAYZ T Ml B 2 3EM 4 2 ik
TH Y, BAEMEWE DT SIZEAISE N ) 8 EICB 0T T MO A2 FHE S5 &
W) JFREIZESN TN D, BRI FIEE LT, v~ U 2D HN IR E % — BB X125 3
AEHREG L, TOB~YTAOENY NI T Mz ERtT 5, EREFIETREE
HEED H-AFAF I PV EE PLa— T4 7 U DU 2RV IAEE 5 2 L T DNA
BAERET S5 (OECD TG429.2010a) <°, 77 / ¥ =V U (ATP) O&ZLTFHRILIC
X o THIET % % (OECD TG442A. 2010b), bromodeoxyuridine (BrdU) % HU Y JA FH T
ELISA £7/-1x7 0 —H%4 b A F U —|2X VY DNA E%JI7EJ 5 51k (OECD TG442B. 2018g)




Rl SEIERFENMEREIN, A4 RTI4TN EH I N TWD, LLNA Tl 1 k&M%
ST 2 DICHAKR 20 lEDO~ 7 ANNETH Y . @A L2 Rk L W) SIcB0n T
Buehler Test ° GPMT ¢RI UCTH 5D,

BBBAEE D A T = X b L B HBRNER I

BEIEAEIL, BEMEF BRSNS 2 & Tl &l 2 S 5 8 g
EFTDTVNR—RIEDZ & ThD, KGNS ATRELDH 25 b DI ERELE Z T
U2 7R D0, fbBEsh, BEAEELN, B Juble Ok x 2 Pl ihic ks U‘TEZJ%W
TEMERRBR N T S LTV D, 246 OREEAEMERBROFERIT, EICHFIL@EDO Y —
DHETHD GHS Ko E S, 80T B eET — 4 v —  (SDS) IZit#i S
2

BERRAE T, EDEIEMEMEIC &R SN TH BIER DB 5 £ CTHME IR 21 C
W%, OECD Tl&, ZaMERHIEERIILFWE ORE DIERD B D £ TORARKE
(Adverse Outcome Pathway [AOP] ) (ZEADW=REBRIETHDH Z L2 XL LTEY, KEK
EIZB W TR LITRT L9, 1. X0 B ERIEEWE OREES (N7 T k), 2. FL
AL DTEMEAL, 3. BRI OTEME L, 4. PURFFERA T HIRLOTEMEAL & H5H, 225725
4250 Key event 2 AOP & L CEFK L TW5 (OECD. 2014), Z D H L Key event 4 Z i< 3
DD Key event (ZFE DW= B SEERIURIED TG IZINEL S U TE Y . Key event 1 TIEAMSE
THHE L7 Amino acid Derivative Reactivity Assay (ADRA) (OECD TG442C. 2019d) B LT
Direct Peptide Reactivity Assay (DPRA) (OECD TG442C. 2019¢), Key event 2 TiX ARE-Nrf2
luciferase test method (KeratinoSens™™ ) 35 & T8 ARE-Nrf2 Luciferase LuSens (OECD TG442D.
2018b, ¢). Key event 3 Tid h-CLAT, U937 Skin Sensitization Test (U-SENS) 35 L OF IL-8 Luc
assay (OECD TG442E. 2018d, e, f) D7t 7 &BRSINEH T 5

Key event | Th DIEIEMEWE & ¥ L "I E & DOFEE TIE, EICERIEMEMEILY > R0 F
FOLATABIOV VUV ERERTHILERMOENATWD, £D7H, ADRA BLV
DPRA TiE, ¥ AT A »BIWY vz agieHEE O a9 2 FOG 2 7 i % 2
& CRERENEZR THIT % (Gerberick et al. 2004, 2007, Fujita et al. 2014),

Key event 2 [ZBWT, £ < DEMEMEMEIC L - Tl Z 2 REMAGROIEH LIX, BE
K7 Nrf2 & 2O % o378 Keapl 3 K OFURALANGEELS ARE 23BEf%R 7 % 815 7%
B (Nrf2-Keapl-ARE pathway) (2L > Tl Z 5 Z &3 4L T2 (Natsch et al.
2010), BEARANTITEAEEDE S Keep 1 IZHERT D Z LIZE D Nrf2 706 Keep 1 23 TEHET 5
Z & T Nrf2 28 ARE Z{EMEALT 5, £D7-®, KeratinoSens 33 L U LuSens Tld ARE (Z/L
7 =7 — BB FEEA LM EZ VT, Nrf2-Keapl -ARE pathway O{EMELE /LI /A
— X —THIET 5 Z & TREMAHITLOTEMA 25 52 .

Key event 3 |[Z31F 2 BMRHIFOIEPEILIX, Key event 1 THEL L7z & /37 F L EAEMHEY)
BOBEWREBIRMRAFER T2 2 e TEESND, ¥ U XV E ERIEEME OEGRZ

R % BRIRAEIR
&



B0 iATe Z & THAMRMBIERE L, 0% L ORK ) L ERICBE) (FE) LT Tk
PURZH#ERT 5, h-CLAT 3 LV U-SENS [ZZ D A B = X LB T, BRI AT 5

BRSBTS AMiaR I~ — T — OB EEZ 7o —Y A F A N —THET L LT, Bk
HERE DOTEMEAL Z §FM L TV D, h-CLAT Tl THIRR OIGHAIZ 202 70 Gl 531 T & 5 CD86
B L ORRIRAIE~ T Ml DO &2 B3 % CD54 @ 2 i {x 1 D F8l % U-SENS Tlid CD86
DFELZWE LTV D (Ashikaga et al. 2003, Piroird et al. 2015), — 77, IL-8 Luc assay Cl3A8
WHIFL O WA B DD RE A N IA L THDHA v H—a A F -8 (IL-8) DFRILEE IL-8
TaE—F IV T =T —BRETFEAEA LM (THP-G8) ZHWT, LI/ A—4

—THIET 25 Z & CRERAIBOTEME(L A2 FHM L T 5 (Aiba et al. 1997, 2003, Takahashi et al.
2011),

FRLORERIED 5 6| Key event 2 35 L O3 Z 5§~ 2 sBRIE ML 2 FH N D in vitro 505R
ThHO, HEHIZE R RO MEZ WD 720, TR ERMETIER OV E VS fEhH
bbb, TDT, KeratinoSens (23T 5 Mg 2 & £ 72\ Z2 HW 72588 %2 <° h-CLAT (1
BT oE MiEEHWZRAEBRPIZEIN TS (Belot et al. 2017, Edwards et al. 2018), =
AUUTKF L Key event 1 OFREREEIIM PSS & 7S5 in chemico #RBR T 2 7=, Bk
DRSSy % —OER L WEOEERABFIETH D L VR D,

iz, THH D AOP IZHAD < R FFRAEMBR UL IL, MR A D =X L0072 5 5§
FAEMEIZI1T D 1 DD Key event DA EFAM T2 FIETH L7720, 1| DORBRIEL T T4
TOLEM O EEAEEZ TN T 2 DIXREETH D L SN TNWD, 2070, Biki7eRE
D 7= DITIT T2 D Key event & 7l 2 @A OREBRIE A AHDOE D Z & T, REIITK
JERAENVE R T4 %7 7' 2 —F (Integrated Approaches to Testing and Assessment [IATA] ) 2%
WL TV DH(OECD. 2016), = @ IATA TlE, T E T ERWEMERBR E LT TG 12
N SN TWBHRBRIESS T TR, ar B a—2—Z2HWI=THl (insilico) ZArEHETZ
FEIRE | a7 7 —F RIEEIN TS (ANNEX 1in OECD. 2016 ),



| Key Event 2 |

Key Event 4 Adverse
o ® | y | Outcome
| Key Event 1 | e o °
tHBRR D
Bt ﬁ&%}g{jﬂa . o &
o)
Kerlz_atisnoSens / P °
usens
st ] ®
Key Event 3 | PUILE—M
- ERIRT Y -
KR VINIEED Ll L e {ESMOBREIC
EAELE(=] ’ BURAERRIC & BIRRIZ R K DREDME
DPRA'! JINBRFEHTHIRD
ADRA bt | et
oo | LLNA GPMT
BHAKBRR DS L Buehler &
h-CLAT *2
U-Sens ™3
IL-8 Luc assay [ ] oEcomseshiz msRHEAOPDKey Event
] s

*1 Direct Peptide Reactivity Assay *2 human Cell Line Activation Test *3 U937 Skin Sensitization Test

1. FZREREIZE 1T 5 Adverse Outcome Pathway & RFAfiEER A
BEREARIC BT, BAEMEMEICRE SN T LM ERZE - TETOA N =X L (AOP) (ZH
7 5. OECD WEDT-FEERA N2~ (Key event) &7~ L7z, EEERTIZ AOP IZBWTHE Y& 72
% Key event 4 3 X R L DORIEZ T T 2 DITxRt L, RBFETIIFTPEO Key event 1~3 Z AT 2
HERENHBE I TV D,

PERK D Key event 1 TSR

R FEREAENE AOP @, Key event 1 (Z351F 5 & /37 ' L EAEMIE & OFE S I3 ERAEIC
BILEERRYIDOAT v 7 THY, ZORAEITIEITRKEFH & RKEAIROILAHRE ThH
% LA I TS (Smith et al. 2001, Aleksic et al. 2008), € D7=8, {bLEWMD X /37 'H
WP D RS ARG 2 2 & T, B E O T EEIC R BRI EE AT 5 2 e T X
DHAREMENR B D Z LD, ZHVETIZ EFLOD ADRA 3 LUV DPRA % F e\ < DD iRRE
3PP X AT 72 (Gerberick et al. 2004, 2007, 2008, Divkovic et al. 2005, Fujita et al. 2014), &
To. BT B L BV ORGSR & NMR X° LC-MS % FIW CREHT L 75 & S
T % (Ahlfors et al. 2003, Alvarez-Sanchez et al. 2004, Nilsson et al. 2005),

DPRA 4 V87 BORDOVICK 2 ITRT VAT A VETL ) Vv EElenT 2T F
R (Cys-peptide, Lys-peptide) ZfRHFRIE L L THY, ZOXTF R EYEBRWE & ORSHEE
WET D Z & TRERAWEMZ T4 % (Gerberick et al. 2004, 2007), = D FBRVEITEAED




ECYLHMEDR mW 2D, Key event 1 DakliRiE & L THIHTOECD D7 A M A F7 A 1Z
Ik 4172, DPRA TIEARTTF R EPRME & ORGMEAE . RISEIZBT 2 RGO TF
K% HPLC CE&ET 5 Z & CiMilid 5723, X7 F RICFRAZ UV RINCEOER 720, Z
DT, FRBR OB S < BSOS H THERE 23T U720 . HPLC (238 THK
BRVEH R ORMEE — 7 BT F RO —7 LHEH L0352 8T, EMEICERTE
PN ENB D, ZHOMEE I D72 DIZ LC/MS X stopped-flow & W 72K D
FOSEIZ & 53R %A (Natsch et al. 2008, Chinpinda et al. 2010) & A5 SILTWDH N, WT T
DORERIE S ILHATIE 722 < | stopped-flow (2O Tl DPRA & RIS HER YL A 3k D A D
BT D ATREMED RV,

Cysteine

Cys-peptide Lys-peptide
4 2.DPRA OfHEAIEK L LTHMT 2 2 FliOXTF K
BAEHEEIXEIC Y VNI ERDVATA VBRI VU EREETH I E 05 DPRA TIXV AT A
VEBIRI VU EEGDATEIXT T REREREL LTEA LTS, VAT VERXTF R
(Cys-peptide) I LN U EH LT F R (Lys-peptide) DEBLHE, VAT A BIOY U DsME
U7 I/ BERRSIE 72> TN D,

TR VUORERT X BHEEEE AV REROMISEBIE

52 DPRA (2% L, Fujita et al. (2014) T S 7cilliit (U Fujita %) TiE, B
REEONEICB T DRERMZ BT 572012, VATAVBIWY VAR E LTH
WUV IR ZFF>F 7 % U B %8 N L7- N-(2-(1-naphthyl)acetyl)-L-cysteine (NAC) 35 XY
0-N-(2-(1-naphthyl)acetyl)-L-lysine (NAL) % BH%E L7z (X 3), 215 OFREITIIT D MR HERAL
DF 7 F L BRIT 281 nm & ISR RAZ RN & 2 6 o728, 220 nm THREH L T
% DPRA & bz U TR 31T D Re MDY & < BRI E R D AIME DR B A 2 T2 Wy,
Fio. TV UBRUAMNCO RO WG A HT 52 L b HRETH DM, UKD
WL TH DK (FREIR) BLIOEBIAEBEOEHLICHL b OBREOHEMENRH Y, VAT A
BXOY Vv LEEHEYE OBUSIZ W TR E 22 E O 2 2 TV TR EM
DEVEETHD LWV RIZBWTT 7 X LUV RMRE CHD E LTV D,

Fujita 5 ClE 2 AU 5 ORI & BAEMEWE OREEZRIE T 5 2 & TILEH O REN %
FHIT 5, BAARIIZIZ NAC IZBW Tl pH 9.5 DA T TNAC 25 0.5 mM., #RER¥E 2% 5 mM




(NAC : #BRWE =1:10) £725 X 912, NALIZEWTIE pH 12.0 D5/ T NAL 78 0.5
mM, BRI Y 25 mM (NAL : #BRWE =1:50) 725 X 2 IS E ZNE i L,
25°CC 24 BEIST 5, D%, RGO NAC B L ONAL % HPLC (2 &Y 281 nm TH
ML, E&T 5,

Fujita J5 13 HERSK DR BPELIAMZ b DPRA KT D EALSE NN 2vdh D, £9°. DPRA
TiX Lys-peptide DFUNRIZHEET =0 MEEIREZEHT 5720, Vo7 ke
B 2 B O A E BB EIR T D7 B = AL IS LT LE S AR EZ BN D
M, Fujita {ETIX Y U EEREENR & SOSRIZHER L TR Y | KISIZEIT 5 pH $ DPRA @ 10.2
FOHENI2 L LTWND, 2072, U VU ERBERIEICE T 5OGMER M E LT,
ikf@m%i%ﬁﬁ@ﬁﬁ%’ 0.5% N U 7 VA v WERRKER IR CROGIR 2 10 {5 R L T
MESICd 5 Z & T, HPLC 12 féﬂm# B DGO ETE LD, RS OB
HEZ2Em< LTS, ZAHLDOHRIZED | &2 {bEWE AW T-FH iz T, DPRA LV %
BV VRIEME)E @@mmf%éﬁbfmé %72, DPRA {28\ T HPLC 28T 5 B
& Lys-peptide D FHIRHNIZ I 0 JIE TE 220> T2ALEWIT DT, Fujita 15 TIZHBRME DK
MEORBEZZ T D LR<FHETE D ZEPERINTND

VL ED X 512, Fujita IR RN UV IR Z FE ORISR A L, BBt bk R
% Z & T.DPRA LV HiIRAY- @ E CHEMO WM HRIEOE &N AR L o> T D,
L L7 b, ERE TR LI RSERIIC I T 5 B RIEDIREIIDPRA L RILTH LH720
BKMEDAL BN DD ISR CHEEBEME ST T2 2 LIk, ELSFHMETE 7
WRTREMEDS 8 D, E 72, DPRA & [AERICHSRME 2 B /VIRE CHET 2 LER H D720, #
BOKS IO DIREM I EDOFEDAARYE I T2 Z N TE RV, ZD L)
|2, Fujita {513 DPRA (2B 2EZ W< D8 L7es, FHlC & 2bAaMIcHilR2 & %
LWV O REBIEDFZERVEICK T 23N & 5, REEAEMRERITANED & B0 EHEM, bhE
fhy AHEEIGS . R ekt EALCAI D FTREME DO B k4 e b DI OWTREEE Sh
LR TH DD, Lo A R 2R BRIEDOHFE I RD b b,

0 o)

oSl aasede
HN O HN
0 o) O

N-(2-(1-naphthyl)acetyl)-L-cysteine a-N-(2-(1-naphthyl)acetyl)-L-lysine
(NAC) (NAL)
[X] 3. ADRA T 2 2 MOMHFASE
BRI BOFEERBIEEWERBATN TH LU ATA B EIOY V. 281 nm R KRR £
ET D@V UV R Z RO T 7 2 LV BREEAT 5 2 LT, DPRA ICH L TRIEE Z EFTno



AWFFED B #Y

ARFFEClE EFD Fujita HEI2 BT 2 MRS NAC, NAL OFEZTEA L, BiR D DPRA X
Fujita {5 & 0 HIRAW & G TRIA LAY S fTRE R ilBiE 2 BT 5 2 L2 BV E LT,

F9. KINEFIZBT 2R E O H & BT 2 72012, K 2 HHREROERBRIRE I
B DRSO 2 T, F o, ARREAL U723 BRSAM I8 1T 2 RS O# 5
EOHTHIZOWT, DPRA IZEIT B RIS & i Z1To 72,

FL DPRA (28T 2 FEELIAMZ  DPRA 35 X OF Fujita 1 TlIg BRI E ISR & € VIR E T
T HUENRS DD, D TEPIANAZYEITTMM CE RN E WIRENH D, Lol
RN G, B FEBRAERIED e b LB L S DR EEHZ BV T B AR B ROHh IR 72 &
B DA e ERIRED L < MO fbivd, D), ZOMEEZRIT 57201,
FRORRE U RBE ORI 2 . EERE TR U - BB 2 AV 2R
GO BT o 72, MA T, FEBAEMWE ZIRE LTI GBI - 2 RN L 7= &
PR 2 TR U, s U723 X 0 IRARTICE £ 2 B E % i FTEED
FRAE L 7=,

T, L L7-RBRIEOG A2 MET 572012, thoRBRik EHABDEZT 7a
—FTh 5 IATA 2B 5 L EREAEE THIRE I ORGEE (T o 72, 708, BRAECTIHBEFOME
BT 70 —FIZBT 5 R ERIEETHIRE I ORI 2, FHIZICERLE | o7 7 n—
F a2 HOTZFHh B 1T 72,

10



% 1ZE Amino acid derivative reactivity assay (Z331F 5
RER R OIKRE(L

BAEMEWE L & X7 B & OREE MR TG 2 BRI EMRBR %5 T H 2 DPRA T,
FEAETIR 7 D BUOS R LAY R B OB E A TN 57290 FITHKMED L&MW
THHLRLT W E WS BN D o7z, Fo, BHREE LTHWD 2 fiO~TF FITFRR
#9732 UV WIRGANL 23 72\ 72 8 (HPLC 23T 12388\ T 220 nm & R R CTRIET 2 0813 H 0 |
BRI E DS — 7 LT F RO —7 BNHEHT 22 L b b ey,

ZAUTKE L, Fujita ef al. (2014) (2 K > Ty 472 Fujita 15Tl 281 nm (e RIRIE
FEE2LOFTTHVURET I JBOVAT A UBLION P UICEA LEFHHIEAEYINAC B
FOYNAL ZBHERIKICHV D 2 & C, HPLC 4TI T DR E O FRME e — 7 OB %
L TV D, L LR B ROSIZE T 29 E IR 1L DPRA L [F U Cdh 572, DPRA
& FRRICBUKME L BB W TRUSIE T THTHIZNE 2 2 L0 O BN B o 72,

% Z CAZETIL, Fujita 5 THA LT 5 NAC B L N NAL A HEE EI2 UV I %
FFO721F T2 <, DPRA OX7'F R & bl UCTRIEE & RV &0 0 REEATE D L, 3BRS:
AR L BIRRELT 2 2 & T BOSR THEBRME DTN T2 & 9 B A ik L,
BKMEAL B ORI & U 72 BIE A BT 2 Z L 2 BHE L7z, 7ed6. NAC B L U'NAL
@ HPLC (28T 2 E &R Fujita DO 1/100 FRE THDH Z &, ZNLL TFTORBREE S L
BRI L R B OEEEBENRD T H 2SIk, FUSHRE LIETFT52 08T
HENTZ20, MHRIROWRE % Fujita 50 1/100 (2 L7235AIC BT 2R OMe 24T

ST,
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1-1. #BHB X NHIE
1-1-1. ABMLED

A%

7o

VEVERE S BEF D
EEALIZB T 285 Tld, DPRA ©

B1E, FE2ZE, B3 EOETONEICET HREBRIEOMHNL O/ Atk
H 13 b EE 1L ITRLE, 2096, KETIToT-RBRSEDOK
BRI Sz 2 b L=,

REWCAE A L7z,

£ 1. AWETHEM L2RBRLE Y
data set for IATA study
82 chemical STS,
N Test substance CAS No. Scource” data set® 2outof3 3outof3 ITS-SA,
ITS-2MA
1 Oxazolone 15646-46-5 Wako o¢ o o o
2 Diphenylcyclopropenone 886-38-4 Wako ¢}
3 Benzoyl peroxide 94-36-0 TCI o o o o
4 Chlorothalonil 1897-45-6 TCI o
5 Kathon CG 2 ;2;25;04‘( Sigma-Aldrich o o ) )
6  5-Chloro-2-methyl-4-isothiazolin-3-one 26172-55-4 Santa Cruz o
7  p-Benzoquinone 106-51-4 Wako o o o o
8  Tetrachloro-salicylanilide 1154-59-2 AccuStandard o o
9  1-Chloro-2,4-dinitrobenzene 97-00-7 Wako o o o o
10 Bandrowski's base 20048-27-5 Alfa Aesar o o
11 4-Nitrobenzyl bromide 100-11-8 Sigma-Aldrich o
12 Potassium dichromate 7778-50-9 Wako o o o
13 Hydroquinone 123-31-9 Wako o
14 Glutaraldehyde 111-30-8 Wako o o ¢}
15 Fluorescein isothiocyanate 3326-32-7 Dojindo o
16  1,4-Phenylenediamine 106-50-3 TCI o o o
17  Phthalic anhydride 85-44-9 Wako o o o o
18 Maleic anhydride 108-31-6 TCI o
19 Hexyl salicylate 6259-76-3 Sigma-Aldrich o o o
20 Benzyl bromide 100-39-0 Wako o
21  Lauryl gallate 1166-52-5 Wako o o o o
22 Propyl gallate 121-79-9 Wako o o o o
23 2-Aminophenol 95-55-6 TCI o o o
24 2-Nitro-1,4-phenylendiamine 5307-14-2 Wako [} [} o
25  2,5-Diaminotoluene sulfate (PTD) 615-50-9 TCI [} [} ¢}
26  2-Methyl-2H -Isothiazol-3-one 2682-20-4 Sigma-Aldrich o o o o
27  Methyl-2-octynoate 111-12-6 TCI o o
28  Cobalt chloride 7646-79-9 Wako o o o
29 Chloramine T 149358-73-6 TCI o
30 CD-3 25646-71-3 FF o o
31 Formaldehyde 50-00-0 Wako o o o
32 Metol 55-55-0 Wako o o o
33 Iodopropynyl butylcarbamate 55406-53-6 TCI o [¢) o
34 1,2-Dibromo-2,4-dicyanobutane 35691-65-7 Sigma-Aldrich o o o
35 1-Naphthol 90-15-3 Wako ¢}
36  1-Phenyl-1,2-propanedione 579-07-7 Sigma-Aldrich o
37  2-Hydroxyethyl acrylate 818-61-1 Wako o o ¢}
38 Glyoxal 107-22-2 Wako o o o o
39 Bisphenol A-diglycidyl ether 1675-54-3 Sigma-Aldrich o
40  Vinyl pyridine 1337-81-1 Wako o o
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1 DHS% (1)

data set for IATA study

82 chemical STS,

e Test substance CAS No. Scource dataset 2 outof3 3outof3 ITS-SA,
ITS-2MA

41  2-Mercaptobenzothiazole 149-30-4 Wako o o o o
42 Tsoeugenol 97-54-1 TCI o o o
43 Nonanoyl chloride 764-85-2 TCI o
44 Diethyl maleate 141-05-9 Wako o o o o
45 3-Dimethylamino propylamine 109-55-7 TCIL o o o
46  Ethylenediamine free base 107-15-3 Wako o o o
47  1,2-Benzisothiazolin-3-one (Proxel active) 2634-33-5 TCI o o o e}
48  Methyl pyruvate 600-22-6 Wako o
49  Methyl 2-nonynoate 111-80-8 TCI o o o o
50 Bengzyl salicylate 118-58-1 TCI o o
51  Cinnamaldehyde 14371-10-9 Wako o
52 Phenylacetaldehyde 122-78-1 Sigma-Aldrich o o o
53  Cinnamic aldehyde 104-55-2 Wako o o o
54 m-Aminophenol 591-27-5 TCI o
55 Diethyl sulfate 64-67-5 TCI o
56 Benzylidene acetone 122-57-6 Wako o o o
57  3-Propylidenephthalide 17369-59-4 TCI o o
58  2,4-Heptadienal 5910-85-0 Wako o o
59  Farnesol 4602-84-0 TCI o o
60 Squaric acid 2892-51-5 Wako o
61 Tropolone 533-75-5 Wako o
62  a-Methylcinnamaldehyde 101-39-3 TCI o
63  Citral 5392-40-5 TCI o o o
64  Nickel sulfate 10101-97-0/ Wako o o o
65  Tetramethylthiuram disulfide 137-26-8 TCI o o o
66  trans-2-Hexenal 6728-26-3 Wako o o o o
67  3,4-Dihydrocoumarin 119-84-6 Wako o o
68  2-Methoxy-4-methyl-phenol 93-51-6 Wako o
69  Resorcinol 108-46-3 Wako o o o
70  2-Phenylpropionaldehyde 93-53-8 Sigma-Aldrich o o o o
71  4-Chloroaniline 106-47-8 TCI o
72 Safranal 116-26-7 Santa cruz
73 Perillaldehyde 2111-75-3 Wako o o o ¢}
74 Methyl methanesulfonate 66-27-3 Sigma-Aldrich o
75  5-Methyl-2-phenyl-4H-pyrazol-3-one 89-25-8 Sigma-Aldrich o
76  Palmitoyl Chloride 112-67-4 Wako o
77  Trimellitic anhydride 552-30-7 Wako o o
78  1-(4-Methoxyphenyl)-1-penten-3-one 104-27-8 AccuStandard o
79  Ethyl acrylate 140-88-5 Wako o o o
80 2-Ethylhexyl acrylate 103-11-7 Wako o
81  1-Bromohexane 111-25-1 TCI
82  a-Amylcinnamaldehyde 122-40-7 Wako o o
83  a-Hexylcinnamaldehyde 101-86-0 Wako
84  2,3-butanedione 431-03-8 Wako o o
85 N-Butyl acrylate 141-32-2 Sigma-Aldrich
86  Geraniol 106-24-1 Wako o o o
87  Farnesal 19317-11-4 Frinton o
88 R-Carvone 6485-40-1 TCI o o o
89  Eugenol 97-53-0 Wako o
90  Sodium lauryl sulfate 151-21-3 Sigma-Aldrich o o
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1 DHS% (2)

data set for IATA study

82 chemical STS,

No Test substance CAS No. Scource dataset 2outof3 3outof3 ITS-SA,
ITS-2MA

91  Abietic acid 514-10-3 TCIL o o o
92 Oxalic acid 144-62-7 Wako o
93  Benzyl benzoate 120-51-4 Wako o o
94  Lyral 31906-04-4 Sigma-Aldrich o o
95  Phenyl benzoate 93-99-2 TCI o o
96  4-Allylanisole 140-67-0 TCI o o
97  Benzyl Cinnamate 103-41-3 Wako
98 Lilial 80-54-6 Wako o o o o
99  Pentachlorophenol 87-86-5 Wako o
100  Cinnamyl Alcohol 104-54-1 Wako o o ¢}
101  o-iso-Methylionone 127-51-5 Sigma-Aldrich o o
102 Cyclamen aldehyde 103-95-7 Sigma-Aldrich o
103 Hydroxycitronellal 107-75-5 Wako o o o
104 Imidazolidinyl urea 39236-46-9 Sigma-Aldrich o o o o
105 Undecylenic acid 112-38-9 Sigma-Aldrich o
106 5-Methyl-2,3-hexanedione 13706-86-0 TCI o o o o
107 2,2,6,6-Tetramethyl-3,5-heptanedione 1118-71-4 TCI
108 Ethylene glycol dimethacrylate 97-90-5 Wako o o (¢} o
109 Butyl glycidyl ether 2426-08-6 TClI o
110  Penicillin G 61-33-6 TCI o
111 d,l-Citronellol 106-22-9 TCI o o o
112 Bisphenol A Glycidyl Methacrylate 1565-94-2 Polysciences o
113 Pyridine 110-86-1 Wako o o
114 2-Ethylbutyraldehyde 97-96-1 TCI )
115 Aniline 62-53-3 Wako o
116 Methylmethacrylate 80-62-6 TCI o
117 Xylene 1330-20-7 Wako o
118 Nonanoic acid 112-05-0 TCIL o
119 Benzocaine 94-09-7 TCI o o o
120 Isopropyl myristate 110-27-0 Wako o o
121 p-Aminobenzoic acid 150-13-0 Wako ¢}
122 Methyl salicylate 119-36-8 Wako o o o ¢}
123 1-Butanol 71-36-3 Wako o o o o
124 Benzaldehyde 100-52-7 Sigma-Aldrich o o o o
125 Salicylic acid 69-72-7 Wako o o
126  4-Hydroxybenzoic acid 99-96-7 Wako o o o ¢}
127 Lactic acid 50-21-5 Sigma-Aldrich o o o o
128  Coumarin 91-64-5 Wako o o o o
129  Octanoic acid (Caprylic acid) 124-07-2 Wako o o o o
130 Propyl paraben 94-13-3 Wako o o o o
131  4-Methoxyacetophenone (Acetanisole) 100-06-1 Wako ¢} ¢} o o
132 2-Propanol 67-63-0 Wako o o o o
133 Diethyl phthalate 84-66-2 Wako o o o o
134 Propylene glycol (1,2-Propanediol) 57-55-6 Wako o o o o
135  Glycerol 56-81-5 Wako o o o o
136 Hexane 110-54-3 Wako o
137 Benzyl alcohol 100-51-6 Sigma-Aldrich o o
138 Nickel chloride 7718-54-9 TCIL o
139 Streptomycin sulfate 3810-74-0 TCI o o o
140 Kanamycin 8063-07-8 No tested by ADRA
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1 DHS% (3)

data set for IATA study

82 chemical STS,

Ne Test substance CAS No. Scource dataset 2outof3 3outof3 ITS-SA,
ITS-2MA

141 Sulfanilamide 63-74-1 Wako o o
142 Tween 80 9005-65-6 NOF
143 Dextran 9004-54-0 TCI o
144 Vanillin 121-33-5 Wako o o
145 6-Methylcoumarin 92-48-8 Sigma-Aldrich o o
146  Vinylidene dichloride 75-35-4 AccuStandard o
147 Methylparaben 99-76-3 Wako o
148  1-Bromobutane 109-65-9 Wako o o
149  1-lodohexane 638-45-9 Sigma-Aldrich o
150 2-Acetylcyclohexanone 874-23-7 Wako o o
151  2-Fluoro-5-nitroaniline 369-36-8 TCI o
152 2-Hydroxypropyl methacrylate 923-26-2 Wako o ¢}
153 3-Phenoxypropiononitrile 3055-86-5 TCI o
154 1-Methoxy-4-methyl-2-nitrobenzene 119-10-8 TCI o
155 Chlorobenzene 108-90-7 Wako o o
156 Clofibrate 637-07-0 Wako o
157 N,N-Diethyl-m-toluamide 134-62-3 TCI o
158 N,N-Dimethylformamide 68-12-2 Wako o
159 Ethyl benzoyl acetate 94-02-0 Wako o o
160 Ethyl vanillin 121-32-4 TCI o o
161 Methyl 3-bromopropanoate 3395-91-3 TCI e}
162 Saccharin 81-07-2 Sigma-Aldrich o
163  Sulfanilic acid 121-57-3 Wako [¢] ]

* AccuStandard, AccuStandard, Inc., New Haven, CT, USA; Alfa Aesar, Alfa Aesar, Ward Hill, MA, USA; Dojindo,

Dojindo Molecular Technologies, Inc., Kumamoto, Japan;FF, Synthetic Organic Chemistry Laboratories of

FUJIFILM Cororation; Frinton, Frinton Laboratories, Inc., Hainesport, NJ, USA; NOF, NOF CORPORATION,

Tokyo, Japan; Polysciences, Polysciences, Inc., Warrington, PA, USA; Santa Cruz, Santa Cruz Biotechnology, Inc.,

Dallas, TX, USA; Sigma-Aldrich, Sigma-Aldrich Corporation, St Louis, MO, USA; TCI, Tokyo Chemical Industry

Co Ltd., Tokyo, Japan; Wako, Wako Pure Chemical Industries Ltd., Osaka, Japan
b BRI E ORI, RUSHEICB T BT HOMERRR L O EEREOWBRYE 2 AW iZ i B OB IR

W &AT > TG 7 — 4 v |

CFRREICHEH LbEmEO TR LT,
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1-1-2. NAC B L' NAL & HBWE & O Kb S OmRE

NAC BL U NALITE L7 AV AOFEERRAIFEFTNIC TER S LT b D2 L 72, NAC
BELUNAL & #BRWE & O FOGE 96 well plate E TV SUOGIEIE T Tn=3 TR L 7=,
WBRWEIIAK, T h=F UL, 2-F X)) —L TE LY, 5%DMSO/7E h=hkU /LD
WD ImM ERD XL b0 E AW, 2B, ERFHIHAWTLEIE, £ 1
\ZREHOLED 5 b, IEEIEMEWE %2 & D T BAERE N B Ao 5 19 (LG &I LT,

SO E T 5 pH OFFTld, NAC (ZHBWTIE pH 7.5 £ 7214 pH 8.0, NAL |28\ Cid pH
102 £721F pH 12.0 D 100 mM U » FEEEIR IS b D02 Hnz, 1Twell H72 0 O
SRR L 200 L & U NAC DS TiE NAC 36 K ORI E OFKIRE Y 5 uM 38 KTV 50 uM
L7025 D12, NAL OFUG TIE NAL 36 X ORI E OFKIREEDS 5 uM 35 LTV 250 M & 72
HEOICENFNRE L, £72, v ba—L (BH5IR) & L THERBRE R D 0 Ik
BB EZRIN L7200 H n=3 THRE L7z, ZD%%, 96 well plate 7' L — F I — /LT
B L7=DHIT 25°CT 24 WSS S ¥ 77, 24 BERID S, 50 pl D 2.5% b U 7 /b4 1 ik
f& (TFA) KB Z I L7 D HIZ, HPLC THRKIGD NAC B X NAL O FEE2HIE L
72 HPLC DOJIE S TR IHITTE®L L7,

NAC (25 ) 5 BB Ot Tl NAC 12 pH 8.0 @ 100 mM Y > BRFE X | q@ﬁ%
Hi2bDEH N, NAC EHBWE & ORI TIE, E5E pH ORGHIIRIT 2 8B E D%
REEZ 50 uM & 250 uM D 2 JREE & 70 D X ORISR Z TR L7z, %huﬂwﬁﬁi\kio
HPLC ORESMFIL pH OfgFtERIC D Lo LT,

1-1-3. HPLC \Z £ %5 NAC B L O'NAL DEE LA R (Depletion) DHEH

B RO DO NAC 3 X OYNAL O & £ Prominence LC-20A HPLC system (& HERAERT) %
fEH L. &7 A1Z1% CAPCELL CORE C18 column (2.7 pm, 3.0 x 150 mm, Kfx ¥ —4) ZfHH
L72, NAC BEONNAL ORRHIE 7 4 & A A — KT LA X DWIEER I TITV, 281 nm
TERE L, Ml 03 ml/min, 77 54 —7 13 40°CICEE L, REE 2IZi#D s 7
VI FERFTCNACBEINAL & LT, 0¥, Y 7V OEAREIZI0WL & LT,

PP E XD NAC B8 L OVNAL O UGHEIL HPLC 12 & » TR L #BWE & DK
JEHRIZET 5 NAC 38 L ONNAL O B — 7 i & e Bl oo ©°— 7 1HifE7)> © Depletion (%) &
LCUTORIZHES TR LT,

Depletion (%) = [1- (Peak area of NAC or NAL reacted with test chemical / Peak area of NAC or
NAL in control)] x 100
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% 2.HPLC IZ81T % NAC ¥ L OYNAL Ol ESE

Condition 1
A: 98/2 water/acetonitrilewith 0.1% TFA
. B: 90/10 acetonitrile/water with 0.1% TFA
Mobile
phase .

Condition 2
A: 0.1% TFA aqueous solution
B: 0.1% (v/v) TFA acetonitrile solution
Condition 1 (For NAC and NAL)
Time %A %B
0 min 80 20
7 min 0 100
10.5 min 0 100
10.51 min 80 20
15 min End run

corlj(i(i)t\i?;ns Condition 2
For NAC For NAL
Time %A %B Time %A %B
0 min 70 30 0 min 80 20
9.5 min 45 55 9.5 min 55 45
10 min 0 100 10 min 0 100
13 min 0 100 13 min 0 100
13.5 min 70 30 13.5 min 80 20
20 min End run 20 min End run

1-1-4. 82 (LA MITHIT B LLNA ICKHT 2 TREE OFH

1-1-2 THESE L7oiBRGAE A V., R 1 IZEEE O 82 {bEW & Al L 7245 57> b A EM/FE
BAEMEDHIERNE (7 T4 7 V7)) ZHEM Uiz, 7ok, WL L7ToH7- 723 BR &R L 5 FEE
1% % LL#% ADRA-dilutional method (ADRA-DM) & # i 9 %, HH 21X ADMEWORKS/
ModelBuilder V4.5 (& Ll LN & A7 A X)) ZHV, NAC 3 LN NAL @ Depletion 0 i
H—NT A =& L U A U CRENE SR ENYED 2 7 T AT LT, &
D1% . Statistics Gradient Perceptron Model Settings calculation (Z & - TG G A7 ERIE, AEUE
Wz, v=Ag b, EEOPOUTORXIZHES T 2 7 7 A5¥EIZ K 72 Depletion D -¥)E (7
TATIVT) BEMH L,

Criterion = Average — (standard deviation /weight) x constant

B L= 747 VT %M, 8265z BAEMEBERAEMEIZ 0 L, in vivo B FEIEENE
AR E L TR B I LTV D LLNA (237 5 FHIKE 2 Cooper statistics (2 &> TR L
72
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1-1-5. DPRA DRSS I 1T D BRI E O HFER

W D DPRA TIEIANTF FEIE & R ERIR 2186 L CRIS S D0, AR TIEmK
BB LT TF RO X DT Z#ET 72Dl XTF RERORD D IZ_TF R
Z R LT DAREIR 2 IV 2,

F LICEHEHD 2 /LEMITHONTK, TER=HFU A, 2-7a/x ) — TE IS 10%
DMSO/7 & = F U /LDOWFT Iz VT 100 mM #ERM/E R 2% L7-, Cys-peptide
DG BT 2T HOBIZETIZ HPLC IH T A3, T2 100 mM U EEFERERR (pH
7.5)750 uL, 7 b= UL 200 uL, 100 mM #ERVE ISR 50 L ZIEA L. Wi TOHT
HOA A IS TEIZE Lo, Lys-peptide O FUGSRMAIZI T HHTHI OB TlL, HPLC A7
T AL TVHT100 mM FERE T B = 7 AEERE (pH 10.2) 750 pL & 100 mM BRI E IR
W 250 uL %24 L. Cys-peptide DS & FIERIZEEE T TOMNHH OA 2 B I THi L
L7,

1-1-6. ADRA-DM D KGRI 31T 2 BRBRYE DT HifERR

ADRA-DM TlLidH 96 well plate | C 200 uL O G % sS4 2 A3, ABFZE Cladr iz
BELOT T H72DICHPLC A7 A23A 7 LNIZ 1000 uL O EZ R Lz, 7238,
FFD 1-1-5 OREFT & [FEEIC, NAC B L ONNAL EWERME & ORIGIZ X DT 28T 572
(2. NAC i L O NAL I8 Db 0 12 20 b O FFRUAE 3 2 B i 4 AT,

FP. 1-1-5 LRIC 82{LEHICOWVWTK, TE =KV, TE& h>, 5%DMSO/T & K
= FUOWFIE VT 1 mM g E SR 2 i3 U 72 NAC BUGIK D361 pH 8.0,
NAL USROS 1E pH 10.2 D 100 mM YV > FERETET R A 750 uL A 7 ARIC /0 E L, £ 2
(2 1 mM BRI A E T H 250 pL T LT, WA RS LI %I ICIRIE T ToMr
HOFEL IS TBIE LT,
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1-2. fER
1-2-1. BB 72 RS Sefte D e

fR R SRR S5 & DR T (Fujita £) ©1/100 12 L725E128615 5 NAC B KO NAL & D
W 7R SORFRIFZRETT D720, BOSFRMFIZE T 2 5l pH OfEt e . NAC OGS
BT é%ﬂi@ﬁ%’%ﬁ}%f;@f@*ﬁﬁ%%ﬁm L7z,

NAC DRSS D il pH OFaCl, Fujita % & A U NAC : #8598 O E T
23 1:10 DA T CRIGSM: O Fawifl 2 /5t L7z, Fujita 5 Cld NAC O RUGSRMIZET % pH
[£9.5 ThH DM, IKRE(LT 2 2 & T pH 8.5 LLETIE NAC OFRKIC X 5 “ERLAVETE S
I7=7=% (data not shown)., pH 7.5 35 L O pH 8.0 (IZF 1T 2 tEA el L7-, & DfESE,
2,4-dinitrochlorobenzene, phenylacetaldehyde, diethylmaleate 33 & OF farnesal Id pH 7.5 (ZFh~,
pH 8.0 ® Depletion 73 5%LL R & H -7, —J5, cinnamaldehyde (2[R TiE pH 7.5 (2,
pH 8.0 "C Depletion 2% 5%LL /NS vo 7=, @KL L TlX, cinnamaldehyde % &\ T, pH 8.0
@ Depletion |E pH 7.5 @ Depletion |Z b TRIFRE N EVMEEZ R LT (58 3),

NAC OSSR IT 2 i pH Ot & FERIZ, NAL OISSHRIFIZIB VT Fujita 145
& IR C NAL : BRI E OIREEHAS 1:50 DRI T TRISSRIFE O Fi b 2 i L7, NAL 12
WTIEpH BNEL CTHEETH D20, VP AIBIT DT 2 MDD pKa £ TH 5 pH 10.2
& Fujita VEIZ31F 5 pH Th 5 12.0 (T 2 RUCHEZ FLlE L 72, & Of5 R benzoyl peroxide,
fluorescein isothiocyanate 33 JX T ethyl benzoylacetate Tl pH 12.0 (Z351F % HPLC Z3#rizdsu
T, BB DORIRAERY & Bbihd E— 2 B NAL OB —27 LR Lic/o, EffRE
BN TE o7z, F£72. 2,4-dinitrochlorobenzene 3 L O farnesal R, pH 12.0 {2k~ pH
10.2 @ Depletion D F ¥ FE D> 72 (R 4),

NAC DU 31T 2 #BRAE I L ORI pH 8.0 DSUSSRAFIZ IV T NAC L
BRE L D= % Fujita 5 LA U 1:10 & Fujita {52381 5 NAL & #BRWE & DR L [H
U 1:50 @ 2 FFIZ DWW TR 21T o 7o, £ OFER. 1:10 D5 D Depletion 7379 TIZHI 100%
& RUNEDR B S E P E KON Depletion 2% 10%Ai Tt & SUNTEDIR W SA{LEW 2 RN T
1:10 DA AT 1:50 DA D Depletion D TR E D >7- (37 5),
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7% 3.pH 7.5 B LU pH 8.0 DLFEIFIZEIT 5 NAC OHERYE T 2 s

pH of NAC reaction solution

Test substance pHTS pH 8.0
Depletion Depletion
D SD
(%) 5 (%)
Extreme/strong !
Benzoyl peroxide 100.0 0.4 100.0 0.0
5-Chloro-2-methyl-4-isothiazolin-3-one 100.0 1.1 100.0 0.0
Tetrachlorosalicylanilide 54 0.9 10.1 0.3
2,4-Dinitrochlorobenzene 17.1 0.4 44.5 0.6
Fluorescein isothiocyanate 453 0.6 48.8 0.9
Lauryl gallate 100.0 2.5 100.0 0.0
Metol 100.0 1.1 100.0 0.0
Moderate
2-Methyl-2H -isothiazol-3-one 100.0 0.4 100.0 0.0
Cinnamaldehyde 45.6 0.3 15.0 1.0
Phenylacetaldehyde 3.2 0.8 11.6 1.8
Diethyl maleate 2.6 0.6 10.9 0.9
Palmitoyl Chloride 0.1 -0.9 -0.2 2.5
Weak
a-Hexylcinnnamaldehyde 0.9 1.0 43 1.5
Farnesal 3.0 0.4 11.2 1.3
4-Allylanisole 34 0.4 7.6 2.2
Non-sensitizer
1-Bromobutane -0.4 0.5 3.6 1.6
Ethyl benzoylacetate 33 0.5 7.4 1.4
Isopropyl myristate 0.5 0.4 -1.0 1.4
Propyl paraben 0.0 -0.8 0.9 1.5

'LLNA IZRI B BAIERED I T T Y —
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# 4.pH 10.2 B LV pH 12.0 DLERMITI T 2 NAL OHERYE T3 5 s

pH of NAL reaction solution

Test substance pH 10.2 pH 12.0
Depletion Depletion
%) > %) °P

Extreme/strong !
Benzoyl peroxide 64.0 1.3 unavailable 2
5-Chloro-2-methyl-4-isothiazolin-3-one 17.7 1.1 2.1 0.8
Tetrachlorosalicylanilide 3.7 1.3 2.4 0.9
2,4-Dinitrochlorobenzene 6.1 1.3 8.1 1.4
Fluorescein isothiocyanate 100.0 0.0 unavailable
Lauryl gallate 12.1 1.1 11.2 0.7
Metol 22.8 1.1 11.8 0.4
Moderate
2-Methyl-2H -isothiazol-3-one 7.0 2.2 1.5 1.6
Cinnamaldehyde 13.1 1.3 4.2 1.7
Phenylacetaldehyde 98.3 1.5 95.4 1.6
Diethyl maleate 7.7 1.9 34 1.2
Palmitoyl Chloride 95.9 2.5 87.3 1.3
Weak
o-Hexylcinnnamaldehyde 4.6 2.9 2.4 1.7
Farnesal 8.8 1.4 13.4 1.5
4-Allylanisole 3.9 2.6 1.4 1.5
Non-sensitizer
1-Bromobutane 2.4 1.6 -0.5 1.5
Ethyl benzoylacetate 53 1.3 unavailable
Isopropyl myristate 1.8 1.4 0.5 1.7
Propyl paraben 1.9 3.1 -0.4 1.5

"LLNA IZ81T B EIERED 7 2 —
2 HPLC ST 2B\ THEBRME O3 ity & b 5 v — 2 & NAL O B — 27 NEEH L7272, Depletion %
HHT&E 2otz
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# 5. B0 A NAC LB E OFIHICE T A NAC OWEERYE 2kt 5 i

Ratio of NAC : Test substance

1:10 1:50
Test substance
Depletion Depletion
D SD
%) > %)
Extreme/strong !
Benzoyl peroxide 100.0 0.0 100.0 0.0
5-Chloro-2-methyl-4-isothiazolin-3-one 100.0 0.0 100.0 0.0
Tetrachlorosalicylanilide 10.1 0.3 22.9 1.0
2,4-Dinitrochlorobenzene 44.5 0.6 87.6 2.9
Fluorescein isothiocyanate 48.8 0.9 94.1 39
Lauryl gallate 100.0 0.0 100.0 0.0
Metol 100.0 0.0 100.0 0.0
Moderate
2-Methyl-2H -isothiazol-3-one 100.0 0.0 100.0 0.0
Cinnamaldehyde 15.0 1.0 100.0 0.0
Phenylacetaldehyde 11.6 1.8 21.2 24
Diethyl maleate 10.9 0.9 22.6 33
Palmitoyl Chloride -0.2 2.5 6.9 1.4
Weak
a-Hexylcinnnamaldehyde 4.3 1.5 -1.9 23
Farnesal 11.2 1.3 17.1 23
4-Allylanisole 7.6 2.2 23.9 23
Non-sensitizer
1-Bromobutane 3.6 1.6 -4.2 2.2
Ethyl benzoylacetate 7.4 1.4 -6.6 2.7
Isopropyl myristate -1.0 1.4 -1.6 24
Propyl paraben 0.9 1.5 1.6 2.2

'LLNA IZRI B BAIERED I T T Y —

1-2-2. 82 LA % A\ 7= 3H

DPRA 15 X O Fujita Y5236 1T 2 RBRIE ORI S vz 2 {bEMoT— 41~ F &
DT AR L U 72 BRS TR 21T o 72, 7235, ERCMETORER B, NAC 38 LIV NAL
O pH IZZNZH 8.0 BL V102, NAC BELUNNAL & #WE & OFE/LLITNT UL 1:50
LT, TORREEER 6 18T, £72. NAC B L NAL O L ORI B
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WEIZBTHHPLC D7 un~ N7 T A%K4 1R LT, NAC BLUINAL & 4, Fujita 5 &
ey 2 &0 IO Depletion [R5 £72IXMR T T 2HlMICH 7, 72720, BAEEWE
D 5B, NAC IZF1F % nonanoyl chloride, a-amylcinnamaldehyde, lilial, cyclamen aldehyde
B L O'NAL 12817 % oxazolone, phthalic anhydride, 2-methyl-2H-isothiazol-3-one T, AHfF
ZEIZ 81T % Depletion D F D 5%LL EFinr> 7o, £7-. Fujita (BIZF1F 5 NAC 3 L TUVNAL D

SD {ZZZ 0~7.8%. 0~9.5% ToH > 7=’

~47%L 720 | Fujita L FRBREERIFZNLUTONRNTY X Tho7T= (£ 6),

6. ML L7oilBREEEIC I 1T 5 82 (bAMITXkd % NAC 38 L UV NAL @ Depletion

AFFRICBIT S SD IZFNEFH 0~7.1%., 0

ADRA-DM Fujita method”
Test substance NAC NAL Mean NAC NAL Mean
Depletion Depletion Depletion Depletion Depletion Depletion
(%) (%) (%) (%) (%) (%)
Extreme/strong !
Diphenylcyclopropenone 239 1.5 6.3 1.2 15.1 99.8 2.1 99.6 14 99.7
Oxazolone 80.2 1.6 80.1 0.8 80.1 76.5 0.4 30.1 1.8 533
Benzoyl peroxide 100.0 0.0 50.6 2.7 75.3 100.0 0.0 100.0 1.4 100.0
Kathon CG 100.0 0.0 -0.4 0.5 49.8 98.9 0.5 3.6 0.5 51.3
Bandrowski's base 100.0 0.0 5.7 0.4 52.9 100.0 0.0 38.8 1.1 69.4
5-Chloro-2-methyl-4-isothiazolin-3-one 100.0 0.0 17.7 1.1 58.8 99.3 0.6 63.3 9.2 81.3
p-Benzoquinone 97.2 2.0 83.5 1.1 90.3 98.9 2.1 97.5 1.4 98.2
Tetrachlorosalicylanilide 229 42 2.1 0.3 12.5 233 0.4 14.9 0.7 19.1
2,4-Dinitrochlorobenzene 87.6 29 6.1 13 46.9 100.0 0.0 83.2 0.9 91.6
Glutaraldehyde 4.6 1.7 53.1 29 28.8 49.2 0.6 96.2 1.4 72.7
Fluorescein isothiocyanate 94.1 0.9 98.1 0.6 96.1 100.0 0.0 100.0 0.0 100.0
Phthalic anhydride -1.8 1.5 96.9 1.1 47.5 1.0 1.7 84.4 1.3 42.7
Lauryl gallate 100.0 0.0 19.0 0.4 59.5 99.6 0.3 33.8 0.8 66.7
Propyl gallate 100.0 0.0 56.4 1.4 78.2 93.7 2.0 752 1.4 84.5
CD3 100.0 0.0 16.5 0.5 583 100.0 0.0 40.8 1.1 70.4
Trimellitic anhydride 1.8 1.6 97.0 12 49.4 1.0 1.6 99.4 1.4 50.2
Formaldehyde 244 27 1.6 1.9 13.0 81.7 1.9 65.6 24 73.7
Metol 100.0 0.0 228 1.1 61.4 97.5 0.6 60.8 0.4 79.2
Moderate
2-Hydroxyethyl acrylate 100.0 0.0 16.3 4.7 58.1 100.0 0.0 81.5 1.1 90.7
Glyoxal 12.5 0.9 0.8 0.5 6.7 333 2.5 213 0.8 27.3
Vinyl pyridine 278 2.1 7.7 1.8 17.8 74.8 2.0 6.4 2.1 40.6
2-Mercaptobenzothiazole 100.0 0.0 0.3 0.8 50.2 40.0 1.9 -0.9 0.8 19.5
Nonanoyl chloride 7.5 2.1 39.4 1.8 28.2 8.1 1.6 100.0 0.0 54.1
2-Methyl-2H -isothiazol-3-one 100.0 0.0 7.0 22 53.5 100.0 0.0 -0.2 8.2 49.9
1,2-Benzisothiazoline-3-one 100.0 0.0 0.4 0.7 50.2 100.0 0.0 0.1 1.5 50.1
Methyl-2-nonynoate 11.1 0.8 1.4 0.2 6.2 99.6 2.1 10.2 1.6 54.9
Cinnamaldehyde 100.0 0.0 13.1 1.3 56.5 95.5 1.6 81.3 1.8 88.4
Phenylacetaldehyde 21.2 24 98.3 1.5 59.8 99.8 0.4 99.2 1.0 99.5
Benzylideneacetone 19.4 13 7.2 1.0 133 95.3 2.1 15.0 1.1 55.1
2,4-Heptadienal 353 2.6 50.1 1.3 42.7 100.0 0.0 98.4 1.4 99.2
Squaric acid -2.9 1.8 0.5 0.2 -1.2 -2.0 0.4 1.5 0.6 -0.3
Trans-2-hexenal 83.5 24 12.3 1.1 479 96.7 2.1 97.6 1.4 97.1
Resorcinol 9.8 35 22 0.7 6.0 10.0 1.4 64.1 0.6 37.1
Diethyl maleate 22.6 33 7.7 1.9 15.1 98.9 0.4 18.7 0.8 58.8
2-phenylpropionaldehyde 8.1 0.8 4.6 13 6.3 70.6 7.8 8.5 9.5 39.6
Perillaldehyde 36.9 2.5 18.5 1.0 27.7 94.0 2.1 66.0 1.2 80.0
Palmitoyl Chloride 6.9 1.4 95.9 2.5 514 17.1 1.0 100.0 0.0 58.5
1-(4-Methoxyphenyl)- 1-penten-3-one 29 2.4 42 1.6 35 88.7 2.1 6.4 1.7 47.6
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ADRA-DM Fuyjita method
Test substance NAC NAL Mean NAC NAL Mean
Depletion Depletion Depletion Depletion Depletion Depletion
(%) (%) (%) (%) (%) (%)
Weak
a-Hexylcinnnamaldehyde 2.5 22 1.1 0.9 1.8 0.1 1.9 1.8 1.5 1.0
a-Amylcinnamaldehyde 1.3 1.5 1.6 0.4 1.4 22 1.6 6.0 2.0 4.1
2,3-Butanedione 713 1.4 25.5 1.2 48.4 100.0 0.0 73.1 2.8 86.5
Farnesal 17.1 23 8.8 1.4 12.9 41.3 0.8 38.6 1.9 39.9
Oxalic acid 0.4 29 3.6 1.0 2.0 -4.3 1.6 45 1.0 0.1
Benzyl benzoate 1.5 34 2.8 1.1 22 33 2.0 3.0 1.2 3.1
4-Allylanisole 239 23 39 2.6 13.9 66.0 0.8 10.9 1.0 38.4
Lilial 20.7 13 39 0.9 12.3 4.5 2.7 54.7 1.8 29.6
Cyclamen aldehyde 145 2.6 1.7 0.6 8.1 10.5 23 11.1 1.0 10.8
Imidazolidinyl urea 354 22 2.0 0.2 18.7 80.0 0.5 83.7 0.5 81.8
5-Methyl-2,3-hexanedione 15.9 1.1 34.8 2.8 253 232 1.9 98.9 1.3 61.0
2,2,6,6-Tetramethyl-3,5-heptanedione 0.9 24 1.6 0.8 1.2 8.1 1.8 7.6 14 7.8
Ethyleneglycol dimethacrylate 8.9 1.1 2.6 1.6 5.8 100.0 0.0 243 13 62.1
Ethyl acrylate 89.8 1.9 13.7 0.4 51.7 100.0 0.0 96.7 12 98.4
Hydroxycitronellal 11.2 22 1.5 0.7 6.3 14.8 4.6 21.9 12 18.3
Non-sensitizer
Glycerol 1.8 24 0.7 12 1.2 43 23 43 1.9 43
Hexane 0.4 1.8 0.9 0.9 0.7 3.0 2.0 5.8 1.5 4.4
Diethyl phthalate 0.1 20 1.7 1.4 0.9 4.8 1.8 6.8 1.8 5.8
Octanoic acid -2.1 1.1 1.2 0.5 -0.4 1.8 1.9 5.0 1.0 34
2-Hydroxypropyl methacrylate 13 1.0 22 0.6 1.8 98.1 1.7 10.9 13 545
1-Butanol -1.7 1.5 0.8 0.5 -0.4 39 24 2.5 1.6 32
4-Hydroxybenzoic acid 0.6 23 -1.4 1.0 -0.4 0.5 1.8 22 34 1.3
6-Methyl coumatrin 22 22 1.0 0.7 1.6 6.1 1.8 4.5 1.0 53
Methyl salicylate -29 0.9 0.4 0.6 -1.3 -0.7 2.0 9.1 1.1 42
Chlorobenzene 1.6 2.1 0.7 0.7 1.2 2.1 24 4.6 1.0 33
Lactic acid 3.8 3.1 2.8 0.6 33 -2.4 1.8 2.8 1.9 0.2
1-Bromobutane 6.7 35 24 1.6 4.6 6.0 3.6 29 0.8 4.4
2-Acethylcyclohexanone 0.3 3.1 0.3 0.6 0.3 7.2 1.9 14.6 2.6 10.9
4'-Methoxyacetophenone 39 7.1 33 0.6 3.6 4.1 1.3 -14 23 1.3
Ethyl benzoylacetate -6.6 2.7 53 13 -0.6 3.6 29 54 1.6 4.5
Ethyl vanillin 7.3 1.5 2.1 0.8 4.7 =32 2.1 63.9 1.2 304
2-Propanol 3.6 1.4 2.8 0.6 32 -0.2 1.8 =52 6.7 -2.7
Propylene glycol 35 13 22 0.7 29 -5.0 2.1 -1.2 1.0 -3.1
Sulfanilamide 2.7 25 1.4 0.7 -0.7 -4.4 23 =23 1.0 -33
Isopropyl myristate -1.6 2.4 1.8 14 0.1 -0.9 1.7 -0.9 0.8 -0.9
Benzaldehyde 24.4 0.8 2.9 1.0 13.7 12.5 1.5 53 0.5 8.9
Methylparaben 2.8 1.1 1.3 0.5 2.0 2.6 1.4 3.7 0.6 32
Nonanoic acid -53 22 1.3 0.7 -2.0 0.9 1.5 38 0.6 2.4
Propyl paraben 2.7 2.7 1.9 3.1 23 -33 1.2 1.0 0.9 -1.2
Salicylic acid -5.0 22 0.4 0.6 =23 =23 1.4 1.5 0.7 -0.4
Sulphanilic acid -0.2 0.6 0.4 0.2 0.1 -1.5 0.6 0.9 0.4 -0.3
Vanillin 0.5 2.7 1.9 1.5 1.2 -0.2 23 62.7 0.6 313
Coumarin -3.1 2.7 39 2.4 04 2.5 1.7 1.5 1.5 2.0
Vinylidene dichloride 1.4 24 -0.3 0.7 0.5 49 1.6 0.7 0.9 2.8

"LLNA (B B RHEsRED DT Y —

% Fujita et al. 2014) B W THSE Sl % 51 H
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Control

15. oAU 15. qMAU
1251 NAC 1251 NAL
10.04 / 10.04 /
7.5 7.5
5.0 5.0
2.5 2.5
O'OéM 0.05
00 50 100 min 00 50 100 min
Reacted with phenylacetaldehyde
15 OmAU 15 0mAU
12.5§ NAC 12,5
10.01 \ 10.01
7.5 7.5
1 i NAL
5.04 5.0
2.5 2.5 \ L%
0.04 0.04
00 50 " 100 min 00 50 " 100 min

4 NACBLXO'NAL O r~ K 7T A
FEEAY NAC B LU NAL ORI (BB E LTT7 ' b= MU AZIRI), TENEIEEDE D
phenylacetaldehyde & i SH72% D NAC B L UINAL O 7 v~ b 7T A% 73, NAC 134 8 43 . NAL
W6 i SN TR Y, BRMERTER & Ik L C phenylacetaldehyde & S S 725 Tl e —27 91
AW LT D,
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1-2-3. {EYZ 747 Y 7 DHEH L LLNA T3 2 FHREE

Mwwmmammmmwmmsciof‘m+@122 BT D 82 LB DRER D RAE
PEBERAENED 2 7 T ARl /e 7 T A4 TV T 2B LI2E 2A, 5.050%E 2oTz, =
n;DJMCﬁ;mNmmnmmMn®$ﬁL@ummui%gW@\ﬂmm%%%#@
EPE S HIE L, 82 LA BT D HIEREE % Fujita B LOVDPRA LB L7Z (£ 7)., &
512 Cooper statistics (Z & > T LLNA Oif§RAIZ%IT 5 EAEMEE O —BE (Sensitivity), FEK
YEMEWE O—B% (Specificity) 38 X OVRIKO—FHE (Accuracy) #H I L7z (3 8), TOHE
£ Accuracy 13 90.2% & 72 V) . 0T 72T Fujita 43 LTV DPRA @ Accuracy £V mVME L 725
72, TAIERIZ, Sensitivity 33 & O Specificity (%, DPRA @ Sensitivity 33 & U' Specificity & [A]% L4
ETHoT,

LLNA (28T 2 BAEMEWE 2R\ T, Fujita 15 TlE SALEMMARRNME & 72 o 7203, ARF5E

TIX T DMAETENE & 78> 7=, ZHUTH U LLNA (23 1T 2 FEEAENEME 12 380 T, Fujita
ETIE S AEEMNMAGIE L 7o o 7oy, AR T 1 {LEWMTE T Th o7 (3% 7). BARMIIC

. BEAEMEYE TH D 1-(4-methoxyphenyl)-1-penten-3-one 35 L OV 2,2,6,6-tetramethyl-3,5-
heptanedione |3, Fquta 15 CIIAEYEE & EREIHIE S Te s, AR O L 7= 5T
IR E &> TS NV, — 57 FEEAEEE T & % 2-hydroxypropyl methacrylate,
-acetylcyclohexanone\ ethyl vanillin 35 X O vanillin X, W94 Fujita 35 TIERR > TEAEME
WE &HIE SN2, AWFE TR E L ELSK B TE 2, (R 7).

£ 7. WL UT2RBREAE D 82 {LAWTHIT B Pl R & BEFEORBRIE T 2 FHIGE R &
D g

Fyjita )
Test substance EC3 LLNA ADRA_PM method ' DPI.{A
value category Prediction . Prediction
Prediction
Diphenylcyclo propenone 0.003 Extreme S S S
Oxazolone 0.003 Extreme S S S
Benzoyl peroxide 0.004 Extreme S S S
Kathon CG 0.008 Extreme S S S
Bandrowski's base 0.008 Extreme S S S
5-Chloro-2-methyl-4-isothiazolin-3-one 0.009 Extreme S S S
p-Benzoquinone 0.0099 Extreme S S S
Tetrachlorosalicylanilide 0.04 Extreme S S S
2,4-Dinitrochlorobenzene 0.05 Extreme S S S
Glutaraldehyde 0.1 Strong S S S
Fluorescein isothiocyanate 0.14 Strong S S S
Phthalic anhydride 0.16 Strong S S S
Lauryl gallate 0.3 Strong S S S
Propyl gallate 0.32 Strong S S S
CD3 0.6 Strong S S S
Trimellitic anhydride 0.6 Strong S S S
Formaldehyde 0.61 Strong S S S
Metol 0.8 Strong S S S
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EC3 LLNA ADRA-DM Fuita DPRA
Test substance - method -
value category Prediction . Prediction
Prediction
2-Hydroxyethyl acrylate 14 Moderate S S S
Glyoxal 1.4 Moderate S S S
Vinyl pyridine 1.6 Moderate S S S
2-Mercaptobenzothiazole 1.7 Moderate S S S
Nonanoyl chloride 1.8 Moderate S S NS
2-Methyl-2 H -isothiazol-3-one 1.9 Moderate S S S
1,2-Benzisothiazoline-3-one 2.3 Moderate S S S
Methyl-2-nonynoate 2.5 Moderate S S S
Cinnamaldehyde 3 Moderate S S S
Phenylacetaldehyde 3 Moderate S S S
Benzylideneacetone 3.7 Moderate S S S
2,4-Heptadienal 4 Moderate S S S
Squaric acid 43 Moderate NS NS S
Trans-2-hexenal 5.5 Moderate S S S
Resorcinol 5.5 Moderate S S NS
Diethyl maleate 5.8 Moderate S S S
2-phenylpropionaldehyde 6.3 Moderate S S S
Perillaldehyde 8.1 Moderate S S S
Palmitoyl Chloride 8.8 Moderate S S S
1-(4-Methoxyphenyl)-1-penten-3-one 93 Moderate NS S S
a-Hexylcinnnamaldehyde 11 Weak NS NS NS
a-Amylcinnamaldehyde 11 Weak NS NS NS
2,3-Butanedione 11 Weak S S S
Farnesal 12 Weak S S S
Oxalic acid 15 Weak NS NS NS
Benzyl benzoate 17 Weak NS NS NS
4-Allylanisole 18 Weak S S S
Lilial 19 Weak S S S
Cyclamen aldehyde 22 Weak S S S
Imidazolidinyl urea 24 Weak S S S
5-Methyl-2,3-hexanedione 26 Weak S S S
2,2,6,6-Tetramethyl-3,5-heptanedione 27 Weak NS S NS
Ethyleneglycol dimethacrylate 28 Weak S S S
Ethyl acrylate 28 Weak S S S
Hydroxycitronellal 33 Weak S S S
Glycerol NC NS NS NS NS
Hexane NC NS NS NS NS
Diethyl phthalate NC NS NS NS NS
Octanoic acid NC NS NS NS NS
2-Hydroxypropyl methacrylate NC NS NS S S
1-Butanol NC NS NS NS NS
4-Hydroxybenzoic acid NC NS NS NS NS
6-Methyl coumatrin NC NS NS NS NS
Methyl salicylate NC NS NS NS NS
Chlorobenzene NC NS NS NS NS
Lactic acid NC NS NS NS NS
1-Bromobutane NC NS NS NS S
2-Acethylcyclohexanone NC NS NS S S
4'-Methoxyacetophenone NC NS NS NS NS
Ethyl benzoylacetate NC NS NS NS NS

27



#z T DOHIEQ)

EC3 LLNA ADRA-DM Fuita DPRA
Test substance . method _
value category Prediction . Prediction
Prediction

Ethyl vanillin NC NS NS S NS
2-Propanol NC NS NS NS NS
Propylene glycol NC NS NS NS NS
Sulfanilamide NC NS NS NS NS
Isopropyl myristate NC NS NS NS NS
Benzaldehyde NC NS S S NS
Methylparaben NC NS NS NS NS
Nonanoic acid 21 (False pos.) NS NS NS NS
Propyl paraben NC NS NS NS NS
Salicylic acid NC NS NS NS -
Sulphanilic acid NC NS NS NS NS
Vanillin NC NS NS S NS
Coumarin NC NS NS NS NS
Vinylidene dichloride NC NS NS NS NS

NC: Not calculated, NS: Non-sensitizer, S: Sensitizer
"Fujita et al. (2014) (28T B HERER %5 H
* Gerberick et al. (2007) (Z#31} 2 HlERE R4 5]

% 8. TSt Li-iBRSehD 82 {LAMITEIT D LLNA 12X 5 FHEE & BEFEoORREICE

% THKEEE & O b

Predicted classification of

Predicted classification of

Predicted classification of
2

ADRA-DM Fujita method ' DPRA
S NS total S NS total S NS total
S 46 7 53 48 5 53 46 7 53
Chemical

Classification® NS 1 28 29 5 24 29 3 25 28
total 57 35 82 53 29 82 49 32 81

sensitivity: 86.8% sensitivity: 90.6% sensitivity: 86.8%

specificity: 96.6% specificity: 82.8% specificity: 89.3%

accuracy: 90.2% accuracy: 87.8% accuracy: 87.7%

S: Sensitizer, NS: Non-sensitizer

*LLNA OHERRITEE S W T BAENE, FRRAEME D434

"Fujita et al. (2014) (28T % FRIFER %5 H
2 Gerberick et al. (2007) (28 5 FHFE R %51 H
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1-2-4. SRHIZI T 2 5EBRYE O HFER

BRI EIRRE T A Z Sk, BEFORERIETH D DPRA & i U CRUGNEHIC

BT DEEBWE O EUEZ ERD T 20 MR T D202, 82 (ka7 —%t v MZ
U T ADRA-DM 5 & UF DPRA DS IS 2 BB A O i &2 #l58 L7,

ZORER 82{LEMD 5 B DPRA ORUSHKMT (PHEHRWE 5 mM X723 25 mM) TITX
JGHEH T 30 ALEAHTH L7, AUk L, Br7ziChgss L7z ADRA-DM (351 2 RS SAF
T (#5R%'E 0.25 mM) TIL, lauryl gallate, palmitoyl chloride 35 & 0N isopropyl myristate @ 3
(LB DIHPHTH LTz (R 9B LK 5), ADRA-DM TH 2 L 5 72 3IEAEMIZIB N T,
lauryl gallate (%, DPRA Tl Lys-peptide DG T, Bl QBN BIZ SN/ DIZx L,
AmmoMfimmkiomu@ﬁm%#k%iﬁ%vaﬁbtﬁif&okwmmwl
chloride /¥, DPRA TIXHEIIIZ FEARDHT 4 (suspended solid) NBIEZE I NT=DITHEL |
ADRA-DM Tl T MNICHE L7717 Tdh - 7=, Isopropyl myristate |, DPRA ¥ L
ADRA-DM D 8L b 6O e AWNBIEE SN0 Th o7z, £ 9 13USHE T OPEY)

HOWrHO—Hlzm L TR Y AT A, B ORI £ 7213k, ROz £ 72
(TILEE D 5 T H - T2,

DPRA (Z3VVTHTH L72 30 WEICBI L T, ADRA-DM # X O DPRA ORRBRFER A% 10
2R L7z, DPRA ¥721% ADRA-DM (25T, Ml LB O BIEMETHIFRERICE B2
& . nonanoyl chrolide 35 J U8 1-(4-methoxyphenyl)-1-penten-3-one @ 2 #’E %, ADRA-DM &
DPRA & TTHIRERDB R -T2,
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# 9. ADRA-DM ¥ £ O DPRA D K tiZ 21T 2 W5k % E OHT H Ok T

NaPB: Sodium phosphate buffer, AAcB: Ammonium acetate buffer
AN: Acetonitrile, IPA: Isopropanol, AT: Acetone, 5% D/A: 5% DMSO/Acetonitrile

30

DPRA
(5 mM of sample for pH 7.5 © 25Ar]r?l\lzlz-f])sl:r[n )
25 mM of sample for pH 10,2) ’ P
Sample name
100mM [ 100mM State of 100mM | 100mM State of
Solvent | NaPB | AAcB recinitation Solvent | NaPB | NaPB recinitation
pH 7.5 | pH 10.2 | PTCP pH 10.2| PP
Diphenylcyclopropenone AN solid AN -
phenylcycloprop precipitation
Benzoyl peroxide AN 5401.“1 . AN -
precipitation
Tetrachlorosalicylanilide IPA turbidity 5% D/A -
2,4-Dinitrochlorobenzene AN fn!y . AN -
precipitation
Lauryl gallate IPA turbidity 5% D/A turbidity
Nonanoyl chloride AN susperilded AN -
solid
turbidity
. . + L.
Palmitoyl chloride AT suspended AT turbidity
solid
o-Hexylcinnnamaldehyde AN turbidity AN -
turbidity
+
Benzyl benzoate AN oily AN -
precipitation
Isopropyl myristate AN turbidity AN turbidity




Isopropyl myristate

.*

Palmitoyl chlorid% . * . / Lauryl gallate
[ ]

Fluorecein isothiocyanate

O
Nonanoyl chloride K J
4 .
@) [ ]
3 ¢ ‘\ o ¢
S °© 0%
%ﬁ 2-phenylpropionaldehyde <& ¢ O : o <&
S 2 o S0 i 2
¢ & 0 3 O
Phenylacetaldehyde ﬂ ° S o @) o .
© O @)
o o6 o o
©)
0 ° ° o | 1 |
O o -
OIOO o @) 200 300 400
O o
O
o o)
2 O
O
-4
Mw

5.2 {bEWCEBT D518 LU LogKow & KGR H CTOHTHI O BAGR
:DPRA |23 % Cys-peptide DIES/ETHH, ©:DPRA 12351 % Lys-peptide O S5 THF H,
@: DPRA [Z351F % Cys-peptide 36 ] Y Lys-peptide DG THIH, O: #ritiZe L Z2hEhk 7,
F7z. * 1L ADRA-DM O RIGEGAFICB W THTHH R R Sk G A2 R T, L Mw > 180 7>
LogKow > 2.0 DEIE % R,
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% 10. DPRA F 721X ADRA-DM TH D B 5=k & kB 5

LLNA ADRA-DM DPRA'
Test chemicals CAS No. EC3 Mw LogKow M Mean M Mean

o category Solvent depletion Prediction P/T Solvent Cys- Lys- depletion Prediction P/T

oo NAC NAL (%) pepytide pelzltide (%)
Diphenylcyclopropenone 886-38-4 0.003  Extreme 206.24 3.25 AN 239 6.3 15.1 N - AN 98.8 -0.7 49.1 N L
Benzoyl peroxide 94-36-0 0.004  Extreme  242.23 343 AN 100.0 50.6 75.3 S - AN 100 81.3 90.7 S C/L
Kathon CG 56965-84-9  0.008 Extreme  mixture  mixture w 100.0 -0.4 49.8 S - w 99.1 3.9 51.5 S C
5-Chloro-2-methyl-4-isothiazolin-3-one 26172-55-4  0.009  Extreme 149.6 -0.34 w 100.0 17.7 58.8 S - w 96.3 35.1 65.7 S C
Tetrachlorosalicylanilide 1154-59-2 0.04  Extreme  351.01 5.87 5% D/IA 229 2.1 12.5 S - P 36.8 9 229 S C/L
2,4-Dinitrochlorobenzene 97-00-7 0.05  Extreme  202.55 2.27 AN 87.6 6.1 46.9 S - AN 100 14.7 574 S C/L
Lauryl gallate 1166-52-5 0.3 Strong 338.44 6.21 5% D/A 100.0 19.0 59.5 S L P 90.9 8.7 49.8 S C/L
Nonanoyl chloride 764-85-2 1.8 Moderate 176.68 297 AN 7.5 394 28.2 N - AN 18.2 -6.3 6.0 NS L
Methyl-2-nonynoate 111-80-8 2.5  Moderate 168.23 3.1 AN 11.1 1.4 6.2 S - AN 100 32 51.6 S C/L
Cinnamaldehyde 14371-10-9 3 Moderate  132.16 1.82 AN 100.0 13.1 56.5 S - AN 70.6 432 56.9 S L
Phenylacetaldehyde 122-78-1 3 Moderate  120.15 1.54 AN 21.2 98.3 59.8 S - AN 60.7 22.6 41.7 S C/L
2,4-Heptadienal 122-57-6 4 Moderate  110.15 1.86 AN 353 50.1 42.7 S - AN 97.3 23.9 60.6 S L
2-phenylpropionaldehyde 93-53-8 6.3  Moderate 134.18 1.96 AN 8.1 4.6 6.3 N - AN 48.2 21.2 347 N C/L
Perillaldehyde 2111-75-3 8.1 Moderate  150.22 3.34 AN 36.9 18.5 27.7 N - AN 31.9 13.8 229 S L
Palmitoyl Chloride 112-67-4 8.8 Moderate  274.87 6.4 AT 6.9 95.9 51.4 N C/L AT 25.5 26.6 26.1 N C/L
1-(4-Methoxyphenyl)-1-penten-3-one 104-27-8 9.3 Moderate  190.24 2.61 AN 29 4.2 35 NS - AN 29.9 14.3 22.1 S L
a-Hexylcinnnamaldehyde 101-86-0 11 Weak 216.32 4.82 AN 25 1.1 1.8 NS - AN -0.3 -1.6 -1.0 NS L
o-Amylcinnamaldehyde 122-40-7 11 Weak 202.29 433 AN 1.3 1.6 1.4 NS - AN 0.6 3.9 23 NS L
Farnesal 19317-11-4 12 Weak 220.35 5.74 AN 17.1 8.8 12.9 N - AN 16.4 8.5 12.5 S C/L
Benzyl benzoate 120-51-4 17 Weak 212.24 3.54 AN 1.5 2.8 22 NS - AN 0.2 3 1.6 NS C/L
4-Allylanisole 140-67-0 18 Weak 148.2 3.47 AN 23.9 3.9 13.9 S - AN 20.6 -0.8 9.9 N L
Lilial 80-54-6 19 Weak 204.31 4.36 AN 20.7 39 12.3 S - AN 14 0.7 7.4 S C/L
Cyclamen aldehyde 103-95-7 22 Weak 190.28 3.91 AN 14.5 1.7 8.1 N - AN 18.9 1 10.0 S C/L
2,2,6,6-Tetramethyl-3,5-heptanedione 1118-71-4 27 Weak 184.28 2.78 AN 0.9 1.6 1.2 NS - AN 1.4 0 0.7 NS C/L
Ethyleneglycol dimethacrylate 97-90-5 28 Weak 198.22 2.21 AN 8.9 2.6 5.8 N - AN 87.3 12.4 49.9 S L
Hexane 110-54-3 NC NS 86.18 3.29 AN 0.4 0.9 0.7 NS - AN -0.4 -5.1 -2.8 NS L
Diethyl phthalate 84-66-2 NC NS 22224 2.65 AN 0.1 1.7 0.9 NS - AN 0.8 -0.7 0.1 NS L
Chlorobenzene 108-90-7 NC NS 112.56 2.64 AN 1.6 0.7 1.2 NS - AN 0.4 1.3 0.9 NS L
1-Bromobutane 109-65-9 NC NS 137.02 2.65 AN 6.7 2.4 4.6 NS - AN 13.8 1.2 7.5 NS L
Isopropyl myristate 110-27-0 NC NS 270.45 7.17 AN -1.6 1.8 0.1 NS C/L AN 0.8 -4 -1.6 NS C/L

AN: Acetonitrile, W: Water, IPA: Isopropanol, AT: Acetone, 5% D/A: 5% DMSO/Acetonitrile, P: Positive, N: Negative
C: v AT A L EATRIBEO IR THTHL L ) 90 &4 BRIBIEO R T 1



1-3. B
1-3-1. RBREHFOEREA

PERIED Fujita 1281 nm IZWRINMK 2T 5 F 7 X VUV BREV AT A&V VDN
RIITAE D SHT 2 BFHER (NAC BLUYNAL) 2 W T, RGOFHERE HPLC
TERT HHETH S, Fujita 11X DPRA OSFEEIZESWTRE SN TEY | RISKIC
B 5D NAC BELUINAL OREIL 0.5 mM Th-o7z, LL, DPRA X, 1L A EDILFEY)
BRI ZH 5 220 nm T HPLC /34T T 5723, MW DRBIC X 0 B BN EE72
Y MNEWOIZXE LT, Fujita 15X HPLC HTICRB W TLERN—A T A UG5 5 281
nm CHIET 5720, FMEM DR DI DOBEWVKEETERTED LW FHEA L
TW5, ZDOXHIZ, NAC B I OYNAL 1% 281 nm TORHEE RN E WD, b ORE
Z 1100 E CTTTHEERNARETH D & FRINZ, L7eh > T RISIHEF O NAC <° NAL
DYEEA 1100 IZ T2 Z ERHRETH D &R, R ERROMBIRE LR TS5
ZEMHBEL 2D | KA WIRBLIZHANE T H HHBRIE T b RS IR VAR O R
MAREL 72D L EZ bILD, Fo. UK OB EIREMRN o, BOSRFIZI T
LHERE O 72 < EMERFHER TE S b O L HfF ST,

IR L OO BSOS CRMI S 2 AN, £ T ROSRF Db 217 o 7o, AL TSR
DT RTOAEWOPRE % Fujita ORI LT 1/100 I[IZART 5 728 BRI E & NAC
BLOWERYE & NAL & OFZEMENBD L, JOSEME T2 2 En PSS, 20
FISHAR T2z 5 FEE LT, RGO pH ZE< 15 2 L0 NAC &R & o
HELIONG 150 ETRLS T2 ED2RNEBZ LD, 26 DREMGF 21T o712,
728, NAL 1% Fujita {EZB W T HHBRWE & ORI 1:50 TH Y . Z ORISR T TR
INERRFTH D LWL, R LR o7z,

Fujita 5123817 5 pH I3 NAC OFRLNFERD SR WRBIMETH S 9.5 & L7zh, RIETIE
NAC DOREMRNTZD . FUNKEF OIEFIEE DR ELZZ TR0 9 <0, ZD729 Fujita 15
CHE L TIRW pH ICT A M ERH D & & 27—, FEEE. pH 9.0 LU pH 8.5 TIL NAC Dfig
{BIZ LD “EIROARDFRD Hi7=7-% (data not shown), pH 7.5 & pH 8.0 [IZDW\ T 82 L&
Wh & B FGIAEIE DFREE N BT 5 19 (LA OFME 1T - 72, T OFER, Fujita {EIZHBT 5
NAC @ Depletion & [h% & REITIK T T 2MAA RO, 72, £ OM M pH 2MK
WEEREWZ ENDhoTe (F 3), £72, pH 8.0 IZHBWTIENAC OELITFRD b7
o772 (data not shown), NAC DFSHRIZF51T 2% el pH % 8.0 & L7z,

NAL [Z361) % el pH OREFHI W T, ARNIZEIT D pH IZHPEMIT Th 5205, FvEfS
TOpH TIXV D rDT7 2 7 FTFLEAENT 0 AL L TEY | KEMNMET 45 72 D%
TEMEE & BOG L2 WRTREMEN PRS-, D, VP IZBIT L7 I 7 D pKa ff
T T D pH 10.2 & Fujita 15D NAL 125 1F 5 SRS TH D pH 12.0 (IZDOW T, 191LE
WO ZIT > 72, ZORER, pH 12.0 TiX HPLC O3 H1IZE T, benzoyl peroxide,
fluorescein isothiocyanate 33 &2 O ethyl benzoylacetate D3 fifAERM) & i 5 v — 2 53 NAL
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DOE—7 EHEH L TERTE eholz, THUE, HBRWERED 1 mM & EKO Fujita 14
tt/\’CéF% AERWT= D HERYE DS OH- DA 2 T3 < RAERMHE LT <
ol Z LITERT D EE 2 biLD, S BT, tetrachlorosalicylanilide, 2,4-dinitrochlorobenzene,

o-hexylcinnnamaldehyde 35 & OF farnesal ZFr& | pH 12.0 {26 pH 10.2 @ Depletion D 5 73 [l
BEU ECHSTZEND, NALIZEIT 2 RIS pH (£ 102 & L7z (& 4),

NAC DRSS IT 2 W EIRE ORE Tk, FREMY NAC & HERME O RN
1:10 (2T 1:50 (2331F D Depletion D BN FENZ ERboT2 (3 5), LT -
T. NAC L BB & DR IEEIT 1:50 & LTz,

FREERBAEMETIZR T 5. 2B % NAC 3 LUV NAL @ Depletion (X, Fujita 14
E T D EAERITIR T3 2 mICH D Z ERbhroTe, ZauE, BR L2 X 5 ITHR
ICEDEEMROETICLL2bDLEZDBND, Ll RO 2 SOBLENGIE, KOS
FETLEbDD, BIEETRICIZO E D ZE LW EEX DL,

FT. BOSHED RS MEAE I DONWTE LT %, Fujita #1230 T Extreme/Strong 0
BERWE CROSTED R T E < . Depletion 73 90%LL_ ED{LEMIE NAC Tl 12{bEWMH -
e, ARSI TR 10bEM L IRERRETH -7, —F. NAL Tl Fujita {EIZEBWT
6 {bEMmb STy, KRREMETILI(LEME LR o7, LL, KV D3 LEMD S H
diphenylcyclopropenone LAS @ 3 LA #) D Depletion 1£9XT 50%LL ETH Y | & HREDK
JEMEIIRFF STV,

WIZ, BUSHEDRRD THRVWMEA T DWW THEEET 5, Fujita {EIZBWTIE, NAC BEIW
NAL @ Depletion 7% 5%LL FOLEWIT, WIFhb 8{bEMThH o7z, — . AlBRERito
NAC TIHIBIEME 2R < & 1016EWH > 7273, NAL TIZ 20 LEWH Y . NAL BT
% Depletion DL TFAAHE . »72, L7>L. Mean depletion IZEHT 5 &, 5%LLTF &R L72Ab
EME TG TH - T=DITHK LT, Fujita IETIL S LG L RE BN R0 o7, 2D
TEND ARBRIAICIW T NAL ORGSR T 28fii3dH 2 DD, NAC B LV
NAL OFEHETIL S%LA T & 22 5L 5WIE Fujita I E RIERETHY . ZOHEFIINAL OT
IR DRIGHEDNE T LTH, NAC O SH ORISR H HFEM > Z &N TE D b
DEZEZOND, £, TO S%REZ BIEEDE & IERAEMEME & 2 XBT 2527 747V
7 LT AUE, ARRERIEI Fujita 5 & [FRREE O B RAENE O TG 2 124 T X 2 ATREtEN &
5b0EHEH ST,

BRI & RO T A & I E 2 XN 27 747 U 71%5.050% & 721 |
AR D NAC 3 L O'NAL @ Depletion 72 5%F2E EHEE L2 T4 7 U T LIZIE—HK LT,
T2, ZOMEICESWTHEI L7z Accuracy 1 90.2% & 72 ¥ | Fujita 33 L OV DPRA @ 87.8%
BLO 87.7%GZJ:EJ\°|:JMU\J:@??E'J*$F*F%5* L7ce 7o R 7 D OAGEBRIETIL, AR
WVE & IEAEEE & R T3 A L?L\_{ﬁjﬁxf I 7bEME . Fujita EO SEEW LD B0
o7, LaL, #F’Zﬁf@% 5% JRAFEE &3 3E LT B l5 M. Fujita 5 TIE S {EEMTH
STDITHR LT, ARERIE T 2 ﬂi/a\% LD 7e < AGER RO TO e WERBRIETH D Z
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ERbmole, ZiuE, ARRBRE TIIARERICHERYE & OGS 2GS IEOGTED
WD TR 220 | BRI DR ol 2 Eic kD B2 b5,

Depletion DN Y F|ZFHT5H &, NAC BLUNAL O SD IZZENEI 0~7.1%FB LT0
~4.7%TH Y . Fujita 5D 0~7.8%K LN 0~9.5% L FRE TH -7, DI LD, ik
W OILEWOREE 1/100 1ICLTH fEONT Y XIZiEbE 0 BRI ERbhoT,
F 72 RS 29 (b G2 F1T D NAC 8 K UYNAL @ SD DK EIE 7.1%4 L U83.1%
ThHY ., BIFMEHED 2 747 V7 Th2 5.050% &0 NAC IZBWTEbTNnIcE < o
T, ZHUTxE L, DPRA (281 5 L5 29 L EZH1F D Cys-peptide 35 L UN Lys-pepeitde
D SD DFAENE 17.5%8 LT 22.0% & BAFEHED 7 74T VT Th D 6.38% %1857
(2 ERIA & 72> TWvD (Gerberick ef al. 2007), £7-. ADRA-DM Tl 24 B O G
TFA % FOSRIZERI L, BUSED pH ZFEMESRIFICTH 2 LIk W, NAC OF A —/VEEB
EONNAL O 7 R/ O Tl % #2572, HPLC OWEFIZI1T 5 Si O1EFT Z M L <
W5, ZAUZEY DPRA LV HEEBFEROITLSEN/NNENEEZLLND, LEDZ &h
b, RRBUEICBIT L7 74T VT ThHD 5.050%TZERMETHL Z LR Ihd, L
MURING, 72747 V) THATOFERICONWTIL, BBREEDIZS SEIc ko THIENE D
DAREMED D DT80, MBS ROBFBM AR T OLERH D LB HND,

JEAVEMEME IZ DWW T, ABRIE & DPRA B L O Fujita {EO R G0N 72 2 Hllc o T
EE LT (FF 6, 7). £7 . nonanoyl chloride 35 X U\ resorcinol (£, DPRA TIIIEEANEMEDE
Lo T =n, RRBRiER X O Fujita I TIEW TG EEEDE & EfEICFETE
Too AIFITX, ARBRIER L O Fyjita 15D & H 5 % NAL @ Depletion (3547 40%LL ETHh - 7=,

— %12 nonanoyl chloride ™ X 9 72Fg 7 1 U Ni%, 7 X K LHONIIKILT S EE LD,
EES, R UMEZ 2 U KT 5 palmitoyl chloride T [RIAERIZ, 95%LAE & &V Depletion T
o7z, L2rL, DPRA IZBITHEEZ vl K& Lys _X7F K& O Depletion (3K <, nonanoyl
chloride TI¥ 0%, palmitoyl chloride Tl 20% %V LA T-RETH 7=, L=~ T,
Bt 7 U RIZBIL CTiE, DPRA (ZH~X ADRA-DM D53, IEREICREMIC & % alfEtEn & 5
LFEZBbND, —Ji. resorcinol [ZEBWTIE, BIKICKk o TR Y F ) N8BT LT
JEAEM: %2 79 pre-hapten T V) | Depletion 237 74 7 UV 7L ThH 5 Z & D, AiRkBRikR
& Y Fujita 1 Tl NAL O JSHRIZ 31T 2 KR OEWEEIZ KV | resorcinol D— 231k &
VTS LT FTREMED N B %

—J7 squaric acid £, DPRA TIZEA/EMEWE & EMIZ I T2 h, Rk L O Fujita
EOEL L B IFEMEWE L CTHofas vz, ZOEEMICEEI L CTiX, DPRA & A& ERIE
F & O Fujita 7 C Depletion 23 K & < 5':7330 TU /=, Fujita et al. (2014) THELZINTND

MY | WEBRWE ORIy Tl o To Al REMENE 2 b b,

%72, 1-(4-methoxyphenyl)-1-penten-3-one ®F DPRA 35 L O Fujita 1% CTILEAEEWE & 1E
MEIZ TS Ty ARFBRIE TR E LR THIE S vz, 2 OEEW Tt NAC
DEOGHED Fujita IEIZHRTE LR T L TE Y | Z DT OIEEAIEMEME IR > THE S
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TeEEZ2bND, LIERno> T, ZOHBRMEITRIREIC L2 Z &3 KORISIED pH MK <
2ol Z BN XD ROHEIR T O EE Z T T WMEE W Th D RN Z 2 b b,

a-Hexylcinnamaldehyde, a-amylcinnamaldehyde, oxalic acid 5 &2 OF benzyl benzoate {3V 7 41
ORBRIETHIFEIEMEYE LR o THEINT, 2O Lnb, ZhbiEy 37 fBER
BRCITIE L<FHETE R2WMEEM TH L EEZBND,

WIT . FEEA M B L CASGBRTE & DPRA 3 X OY Fujita 75D FEAfh#E AN 72 5 il
DWNWTELLT(F 6, 7). £7 . 1-bromobutane |F DPRA TRAEMEWE & 7k> THEI N
25, ARBRIER L O Fujita 15 TIHIREIEHEDE & EfgICEINT, ZobEidar v
E7NAFAO—FETHY | BROME7 v ) NEFERICT I 7 L OGMEEZ =T Z L0
NTWDZ L6, DPRAIZEW TR TRIEMME L HES N B A BN D,

2-Hydroxypropyl methacrylate /&, DPRA 35 X U* Fujita & CIZEAEMEME LR THB I
7oy ARFRBRIE TIIERAEEE & IEfIC S Lz, — RIS, A2 7 VAT X7 VT
77 VN AT AR TRISEDMENZ E DO TV D, RRBRIEII A Z 7 U Vg
T AT IVON, BAEEWE CToh % ethyleneglycol dimethacrylate 35 X OFEEIEMEME CTH 5
2-hydroxypropyl methacrylate % %1241 LLNA RERFER & — BT D 0N TE=Z Lvb,
ARRBRIEI A Z 7 U NVBRT AT VBT D IS BB 2 M T & D AN H 5 2
R E N,

—7J7 benzaldehyde (%, DPRA TILIERAEMEWE & EMEIZHEI NI, ARRBRiEB L O
Fujita {5 CIXEHEMEDE L iG> THES N, ZOEMIIT VT e REZAELTEBY, 1
EEY VU ERIST DEEMBREHEE L LT LTS, FEEE LLNA TIFIEREIEM:7273,
b b TCTREEE AR E WO N SN TV D (Natsch er al. 2012), LML 6, ARERYE
DOFREFRTIXY VU Z2F9 5 NAL E1IE L TE B3, NAC 28T 5 Depletion 231 LT
W5 (#£6), £/, HPLC ®Z v~ h7'Z L)v5 NAC O _EBERKOE—7 BRI LT\b Z
EDHER STV D (data not shown), ZAUHDZ EnD, TAT B RBEEAIE LTE<
ZLETNAC OFA—NERZRLSE, “EBAEPERKT 5 2 & TNAC 23 L7z ATt
ERbiD, ARBIETHIMEL 2> T AbBEWIL T D benzaldehyde DA ToH Y | AN
WFEAERWRBRIETHD Z L AFREL TV D,

AFRERTED LLNA (2% % Accuracy 1% 90.2% CTod ¥ | Fujita 5 3 LN DPRA @ 87.8%F3
L 87 T%IZLERTOT TS DR E -T2 (F 8), ZiUZ Fujita 53 LT DPRA 2tk
ANTHHIEREE S K OB E & KR E CThOGE S5 FHIiE TH 2720 NAC ° NAL & A
BHNET DR ELIMNE, 1ZE A ERISHEZ RE WD B Z bND, LTeho
T, AR LIRREAEMED 7 T4 7 U 7 2t~ 3, EAEMEYE & IRRIEEmE 2 L 0
IEMEIZHIE T & DRHliVE TH 5 ATREMED B 2,

AR O BIHAIZE T, EIEICMEICE ENL8RIZE D NAC O LZRi <z, U
VAR IC EDTA % 0.33 uM #SI0 L 70 BR R A it A STV % (Fujita e al. 2019a), Z D
HEIZBNT, AR THM L7z 82 k&M E Witz 1T> TRV, LLNAIZX 5T
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HIEEE (Accuracy) 2549 87% &  ARBFZED 902% L AIFRE CTH L Z LRSI TS, 7=,
PIE DT o T2 AL AT N T4 S Depletion EEEN 7 T A 7 U TAHEOBAEHEME TH Y |
EDTA OUHINTRBRFERICEEN RN LAVRENTWD, LLEX Y, EDTA 2425 2
L TEBA A ORBENIH SN D Z L12X 0 NAC OZEERNm EL, Zhic X v ikBro
FFEUEE DR D m < 72 DFIAIULD 203, Bt/ O & il RN T AR AMFE & [F LI
BHEBEZLND,

F7. R UL AWFROBENFE T, NAC BELONALIZEEND T 7 X L BN E % FF
D& R A TE ) L HPLC 128V C NAC B L UNNAL #4900t X 0 @ &3 2 HiEN
W ST 5 (Fujita et al. 2019b, Wanibuchi et al. 2019), Z O F{E TR, RISSRMAIFIANE
ERICTHY NAC BLUNAL O EZ 9 EICE > TITo TV D EW S AR 5 720F T
HoHT72, 82 {LEWITIHITDH LLNA a:iﬁ“é%iﬁu*ﬁfﬁ&i 87.8% & . AWFFED 90.2% & IFIX
FCRERE > T D, SBRHICT 22812k 0, WEEICE 2RI D BEERS IO
BIREREL 25720, REWRE @{t/\%ﬂa;ﬁ@j&%@&t I NELF LN DLEW DR
MBI TV DA, SUSRIFIEIARFIRE R U TH D720, B/ HERREITE D 5 7
WeEEZILND,

DPRA X Fujita 1ELISF D Key event 1 Z i 2 BRIETH X7 HOR bV IT
4-nitrobenzenethiol (NBT) & ALG#IDK)GME% stopped-flow THHi3 5 5% (Chinpinda ef al.
2010) <>, DPRA @ Cys-peptide & (FHEA2DEHND T AT A &G Te~T ZXTF K B
Ac-NKKCDLF) & O itE% LC/MS CTHIZET 5 415 (Natsch ef al. 2008) 23#tE STV 5,

Al DS Tl stopped-flow DOfER2 B FH 472 NBT (LW OFUGHEE Y, LLNA
DREAEREE L HBVEN S D Z EAVREN TV DD, FHli 21T - 7L AN 23 (Bt &b
RN, Flo, TOHETILSHEE ORIGE LERIE L Tnnizd, UV ovicff&shs 7
R EERIET DEEMEYE R T X W AREE N H D, AT, stopped-flow TII i
RARRDOWHEN S NBT DA R&ZNET 5725, NBT & [F U EHICWIZ FF oL EY

OFHMEIE TE RN EEZ BN D, ZHUIxi L, ABFSE TR LZ HFIETIX, SHEET I/
FEOW G OROGHEZFHET 5 Z &3 TE 2480, HIEIC HPLC Z V>, 281 nm & k)&
BRETHRHT2ZETILEMORMDOEEZIZTEAEZ TN EEZZI LN RITBNT,
FREOBRERYE LV ISR Em W E VR D,

BHEORE TIXLCMS THETHZ LICLY, RIS T TR ERM b ERTE
HZENTE, 80/LEMITIIT D LLNA %7 5 THIFEE (Accuracy) 13 88.8% & . AL
DFHNEETHD 9002%E RIFLE L /> TS, LL2RAS, AiiF# @ Chinpinda et al. D J5
L RIBRIC SH 2 & ORUSTE L2 LT ez 7 2 7 5L & ST 2 AEEDE & %
HTERWAREMERH D, F£72. LCMS (X HPLC & #gT 5 & — i TlI2nizd, LA
PEDRmES LWV BT 2/ EEDRUSEB R TE 5 LW ) mIZRB W TARBIFE DFBRIED
FRERATHLEBEZ BN,
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1-3-2. RGP RIT 2 BBRWE O H

in vitro BRI KX OV in chemico 3% Tl B & 72 13ROGS TR E ST HE L 7285
B L CO DB E ORENTRMEL D 00 kd72H, ELSFHMIETE RN &M
0%, FEE OECD DT A b HA BT A NIHE ST D BFRAEMERER AT, W
AU in vitro BRI LWV in chemico iRBR TH 572, RIS F THH 5 L 2 2Bk ED
WIVEIZIE L SFHBCE R WATRBHEDN B X BiILD, EDT72D, WTFHLORBRIEIZB N TS,
TA BT A ANNTEHAKREMEDE ORBRFE R ORI OV THEEPLETH D ENELH S
TV 5 (OECD. 2018a, b. 2019a, b, ¢, d, e), 4 [EHT72 2/ L 7= ADRA-DM % in chemico 7kl
Th o0, MORRE L g L THRBIRENMGRE TH L7720, BUKMEOESWEIZE W
THHITHT 52 ER<FHENTE DAL H D LB X T2, £ 2 TR TIL, RISHES
THBRE BRI T 20 B0 Z2 MR Lz, 2B, 22 TIEMEREZ S L WIS

DOFHERZIZIBIT PR E O HOA A BLEL LTz,

L= 82 WE DN, IREWD -8 LogKow A itH T 720 Kathon CG %< 81 WH
IZ2WT, LogKow &4 Fi (Mw) OPBEfRE . DPRA O SHEH TOHERY'E @mm%a
BWOFMELZK 51R LTz, ZOMNPLLD X 51T, Logkow 28 4 L ET Mw 23 180 UL |
DOW)'E X, fluorecein isothiocyanate % fR\VNTI X THH L7z, F72. Lys-pepitde 3 L
Cys-peptide 1] 5 O SGH THTHT L 72E1X, 13 & AL LogKow 75 2 LA =T Mw 23 180 BL E
TholeZ &S HTHITBUKIE/BUKYE (Logkow) DAL 5018 (Mw) IZHIRIFT S
LR ENT, IR, BERMEOENMVRENR ETH LD, FTEPRE VD EHK
BWEORINE (K5 PR L1-DTHAH LEZALND, JHUIKH L, ZO®RDOH 2 &
Tﬁ%?éE%%E@%ﬁ%g%ﬁ%mwéﬁﬁf%ﬂi WERVE IR 2 LR &9 72
FENVRETIT R BEERE CHET 720, 5 (AR FE TR E ORI EILF U T
H5, D=, LogKow fiﬁ’f‘*ﬁtﬁ%%?ﬁﬂf‘% E)ﬂﬁbﬁi))g?) Do

FRED2ODFM (LogKow 234 LL EDSOMw S 180 LA E) I2H TixE DIzt 0 nbbT,
Hri L7275 72 fluorecein isothiocyanate |, [Fl U 2 DOFEMFICY TULEHILEMD H b,
ME— BB B LS 10% DMSO/7 & =R UL E TV S, DMSO 13— IZ Bk
MBEEZERT 2D EWEETH D720, BER SRS L CHEBRWE 2 Lk
oo AREME S v, [\ U S BRI E O BEDS 10% DMSO/7 & h=F UL TH D
2-mercaptobenzothiazole &, LogKow 73 2.86 THHIZH 00O O THH L o7c7cd, 2
DAREMEZ IR T /R TH DL LEZBND,

—J7 . LogKow 7% 0 Aiii T & 2 BIKMED @ WE DN | ME— 5-chloro-2-methyl-4-isothiazolin-
3-one |% Cys-peptide D i THrH L7z, Z OHEH & LT, Cys-peptide D G IEAHLER
WWENEM LR WRIECTH D72 b= MU LR 20%(F1ET D720, ERWE DRI LT &
Ezbhd, EBE 20% FETH7E M= ) LZKICEEHZ D L, T8RS
Mo 7= (data not shown), [FIARIZ, 43T &EX° LogKow 2 FtH TX 72\ Kathon CG %,
5-chloro-2-methyl-4-isothiazolin-3-one %) 75% & e7-8, ZOHBIZI VT L EEZD
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1% (not shown in [4. 5),

Phenylacetaldehyde 5 J: U8 2-phenylpropionaldehyde |34 1823 /)s VA3 Lys-pepitde 35 L T
Cys-peptide [ )7 DRJSHETF THH L, 20 2 WEIIAEE 3O THEELL TWA 72D, 4y
58X LogKow DI DALFHVRHEIZ Lo THTH L7202 h LAL7R0,

FIE T CHERE 3T L. 23> DPRA & ADRA-DM TRERD R o7- 2 B IZ, &
H 5% DPRA ORISR D HATHIDN A B T2, Z D 9 5 1-(4-methoxyphenyl)-1-penten-3-one |
AMMDMékwfﬁoT%WWﬁ¢T& ﬁéhto;@mA%;OwTH131T¢

WY KRB L7 2 & B JOBUSKD pH MEL 7r o 72 2 LT KD SOGHEIR T D%
XT%TVMA%Tkéﬁ PR E 2 HiLDH, — 77 . DPRA TITHEME DOWSEH E\ =8
ADRA-DM (ZHEANTRIGHEDR @< IELSBIEEME L LI L EX DD, k. Z
DALE L ADRA-DM O UGS TR E DT L 722 To 2 b itk » T
THFE R Z RS TZfRTIEAR W,

—7J7. nonanoyl chloride X, ADRA-DM TILIE L < BAEMEWE & Tl TX 7223, DPRA T
& > CIRAEMEWE & /3% & 7=, Hard and Soft Acids and Bases (HSAB) HliZ X% &
nonanoyl chloride ® X 5 7/ 7 AL T L udn— RREFHITHY, Tra—LBIL0T
UL INT A Z EMNTREND (Tse-Lok. 1975), FEEE, WL DDA T/m 71k,
7?»&7¢V&®ﬁﬁﬁﬁféﬂf%é(Gmmmad2%5Mmmw2m3%%w%ﬁ
% &, ADRA-DM (Z351F % nonanoyl chloride ™4 Depletion /X, NAC TiX 7.4% CTdH 5 DIT
L. NAL Tl 394% L @mWMEZ R L TR Y, ERROMREZSFT MR Lo T D,

Z Tk L, DPRA (Z351F % Lys-peptide @ Depletion (% 0 Ajiii T ¥ . Lys-peptide @Jiﬁf i3
TOHRMERWEDBHH LTS, ZDZ Lvn, DPRA CTIEEIEMEME LI T-D
PR E DT LT Z E N EHEKTH D & B 2 5415, Nonanoyl chloride & [FIAk| xiﬁ@kﬁi@
e 7 AR T VT d 5 palmitoyl chloride (22T 6, ADRA-DM TiX NAL @ Depletion
7395.9% & 1% & A ERIELTWDDIZXT L .DPRA IZ331F 5 Lys-peptide @ Depletion % 26.1%
ERUGIT LTV 523 ADRA-DM & Hui LTIV, Z OfERIE, BOSHET THERWE 37 H
L. 220N EEE & PRl SN2 a 3B /RN H D 72D, i R OMERIZ 47
RIEEPBLETH LI L2 LTINS,

AR OREE TR RIS, B E OB DOBOSKTIZB T ol 28l LT
23, FEEROFER Tl K & O RUSAE T T 2 550 E T T 5 & (T
BRHRIE L T2 2L 6B D, i OHEGIIMHHRIE L B E NS L TAET
DM DR, O EEZ 2T 5 2 L B RITGEL kD LEXDND, LA
B, BB OEGEITEBRITHRHHREE SR E IS0 L THRWIZE b 5, B

RBGEL 72D LB DD, £ 10 ZHERT 5 &, DPRA Tl 30 {bEW THRUSHKFIC
BT DA DMBIZE 47223, nonanoyl chloride BASN D 29 /B2 W TIEIE L < BEEMEE T

HTETRy, TLEB2xHND K Dfoiitﬁﬂj@g@ot#mf/ﬁﬁ%’f BT DB DRE R

X720 lc, ZOZE XV OSEET OB E OWLEIILT LHiRo Pl b

39



TebT LIIRORNZ R0 D, BEMEE WV O B TIIBEMRT vy L2 D
bW ZiR> TIRAEME LML T L E 5 2 & 13lET 20 X 72 572 72 | nonanoyl
chloride ® X 5 Z2HT 3 H AL, D DHIEDFRIME & 7 o 7o fERIT O W TUI R KRB OEE & 44
IMENDHD EBEZBND,

82 ME DH T, DPRA DSHE T TIE 30 WE M H L7225, ADRA-DM O SUSHKH Tl
3WEROTINCEE LI E RN o7, £lo, 2L D 3WEITWT LS LogKow 28 6
R DT LD, ADRA-DM ORISR THIHIT 2 D ITARD THEUKMED @B O A2 R
EENDEE 2D, MZT, ADRA-DM TIXZOLTNIEE L2 3WE . in vivo #6 R %
ELLSFPHIT 2 2N TELZenb, P HER RICRHE L 5 2 2 nRetEl 3D TR
WEEZ LD,

DPRA TIHEEMT 2 MHRIETH 5 X7 F FITFERA e UV I3 72 <, HPLC (261 %
R MR 20, ROSHE Z SR E IS 2 RPN H 5, T D7D, BB O
N 720 IELLFHMECE R2VMEAHS° HPLC THOlrd 2 Z &M TEIRWLEW R &,
W PRE AL BN HIBR 3 03035, ZHUTKE L, ADRA-DM (IHFHIC BRI 2 EITIE & A
ALV, K02 OIbEMETHMET 5 Z ENAMRETH D EEZ HILD,

40



1-4. /NE

Fujita 5% & & 12, MBI L 9EBRWE & OISR 5 SR pH 35 L OB E
Erard b2 ek v, BEFEORBRIETH S DPRA B LW Fujita HEITKF L TR H RS
FES 1/100, BEERMEL IR FE Y NAC SUSRICEWT 1/20, NAL FUSRIZBWT 1/100 & 725
RERVE (ADRA-DM) ZHifesr U7=, Fr 72T L= iRBREEIC K 0 | in vivo RERTdH % LLNA
2635 PSS 1 90.2%% #E5% L. DPRA @ 87.7%3F X O¥ Fujita 0 87.8% & iz L C W
FLUETHD Z LRI N,

F 7 BRI OISRV T L= = &2 L 0 . DPRA Tl 82 k&t 30 (L&
WTRISETIZ I T DTS A D7z DTk L, ADRA-DM Tid LogKow 7% 6 &8 X % Bfi
KD EWIEEMIZBNTOTNCEE T HFE TH D Z & AR S 4172, £ 72 . nonanoyl
chloride |23\ Tl DPRA TiIMT A Hav, M ofsfatE s 72 57275, ADRA-DM Tl
T, WEROGEE o7 2 LD, HTHIC LY DPRA TIHIEL K FHliC&E 2V MEEW
% ADRA-DM TIEFHIiC& 2 Z & R &7z,

Ll bX 0 KREFZE RS L7k VD 2 & C BEFIEE [RZLLED in vivo RBRIZ
T D TR 2R B 6 BBRWE O &4 RIBICHIN T 2 & 462, ek T
R A R EEC B o T HKIEEE & S e, X0 IREPHA LA ~DOMEANATRE L e o 72,
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FB2E HTEARHRS OFGEEDB

DPRA. Fujita 753 X OV 1 3 TR L 7= ADRA-DM T4 & F K DAL 2 6 &
HESTL2HRIETH D720, HRWE L REREOE VI E —EIZ L, RHRIKICK LT
PR E DBREN B ARG T 5 2 & T, SEIENTEOILEWORISHEZ BRI L
TWnb, LLAaRs, ZORFETIIHRWERKZ ENRE CTHRET 20LERDHY | 57
TEPAARYE LT 5 Z LN TERY, 3 FERFAOWEIZ OV CRBRICHAN T 2
O, BRBEREOSTFEENEL LRWERET, HEREDS TRBEOFMEE
N—="T&E D XD 2R E IR 2 5 E 3 AUTRH C & 2 HEMAY & 5, DPRA DORERZEAFIC
BWTIEHE 1 BIZBWTOURINZL T, BUEDENMRE TORBREMHFITIHNTREICE <
IEAW CTRIGERTICB T 2T AR S CR Y, ERERETEL DILEMDN 1T BE D
N=F 25 L) RBERTEE LTcd. BICEZL OLEWBHIH LT LE S ATREERH 2,
ZHUZxt L. ADRA-DM TIEZ L DILEMD T EZ INN—T 5 L O RIRETHHTH LA
WRTREMED @V, E DT, 8 2 ECIE g FRIFHRA LE L LWk e LT, HER
JE TR U 7o R s 2 S U T2 iR O 25772, £72, EU IR 28
FEROEIEIZ LD | B FEREREIC X 2 Rl BRE THEE L STV A kkEdnIC
BT, FEE LTHRESROMHE A EOREH NS B b b, EERE
TR U 7= 9B BRI 2 O T2 BB S DIRE W O F M~ F O I REMEIZ DWW\ BE
HMOLAEWEIRE LI BRENRE IR A W TRAEZ AT 2 72,

Lo TARETIZ, # 1 = THNL L7 ADRA-DM Z i/l LT, S FENRI RS b 2H
AREL A D EERE CORBRIEEHNTH LT, S5 EARKMEOIRE BRI &
WO BERE LT,
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2-1. BB X O FHE
2-1-1. RBLEW

HERE TR LR BRI A O TR ORENIICIE, 5B 1 FEORBRIEE O
BEICE T 2Tl L 2 kAW aBmE & L THWe, £z, BROSRLIRE
% AW TZRHlR R TlE, 82 {bAW DT — 4% & v b 10 LAY O IERAEIEWE % BelbliR
BRI W=,

2-1-2. BB B EIRIREE D i

0.05 mg/mL, 0.1 mg/mL, 0.2 mg/mL, 0.5 mg/mL @ 4 2 DY ETRRZ R 1 12580
QLB HONTHE L7, 2D OWBRME K Z VT, 5 1 % 1-1-2 [ZREfo ik s
[FRED RS T NAC BEL O NAL & UGS E (BUSRHPICE T DR E ORI -
12.5 pg/mL, 25 pg/mL, 50 pg/mL, 125 pg/mL), 7235, NAC IEIKICI W TIEBTEAIZE (Fujita
et al. 2019a) OHEIZHSE | EIHEICHMEICEENLEBIT LD NAC O(LEPI <72
2y U UEBRRMERIZ EDTA % 033 uM I L7 0% Wiz, stk o HPLC (2 L 5 HE
35 1 F 1-1-3 ISR DRI & RO TITV, NN OHERMEIRE 21T 5 NAC
B X OYNAL @ Depletion & FHH L7,

ERETHEH L7- Depletion 2> 5 82 L&) 2 A EM/FEREAENEIZ /3 E L. Cooper statistics %
FWT LLNA IZX3 2 TR EAZFH Ui, 70, & M7 5 PHIKE S 82 {&¥HD 5
H, b M TREENET —20H 5 51 LEMORERE D LRI Lz, 723, BIEM
FERAEVEDPIE Y T4 7V 7 IXBEHHEMFIE (Fujita ef al. 2019a) OHEITHASE, NAC B IO
NAL O Depletion “F-EIEN 4.9%LL E % AEVE, 4.9%A0 2 FERAEME L LTz,

2-1-3. BELIREWEZ VO T RHIE

AHERIEMESTIZE L7 826 E D 5 6 diethyl phthalate, 4-hydroxybenzoic acid, methyl
salicylate, chlorobenzene, sulfanilamide, isopropyl myristate, methylparaben, propyl paraben,
salicylic acid, coumarin @ 10 FEOIFENEENE 2 ZNZE 7 & b= F VLT 1 mg/mL T DR
BLIEbOZERURAEE Lz, ZORBIRGIC ERL 82{EBWD > b, BAERED Z &
725 10 FOBAEMYE % Z 240 0.05 mg/mL, 0.1 mg/mL, 0.2 mg/mL, 0.5 mg/mL @ 4 j2
BEL 72D X HICIRIN LTz, Z ORGHKZ PRI AR E LTH 18 1-1-2 BL O 1-1-3 LA
RO FNEI TRt 21T > 7=,
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2-2. fER
2-2-1. BB B IRIREE D i

DFEPARARMCED ST E 2RBREME 2T 572012, £7 0.05 mg/mL, 0.1
mg/mL, 0.2 mg/mL, 0.5 mg/mL @ 4 & DO E R TR U gBmE sk = =56
IZH1F 5 NAC 3 LN NAL @ Depletion % thiz U7z, 3 1112 4 YRS O YR E TRIK 2 Fu
75 ED 2 {LEWMITEIT D NAC B L UNNAL @ Depletion 7~k L7z, F7-, Hfesig & L
TH 1 = CHESL L7- ADRA-DM (B EEIKIREE: 1 mM) (23517 % NAC B8 KLUV NAL @
Depletion HFC# L72 (3 11 O 1 mM), KFHDOPEVWEELIE 1 mM (123517 % Depletion (2% LT
20% LA BN U722 &R L, HOBEEIE 10% L B2 L 2R LD, —JF, ##
WHEIX 10%LL B L2 Z 2R L, BWEEIT 20% 8L Bjd L= Z & &27R"d, NAC @
Depletion IZ#ERMEIREICKGF L CTED . BENEWIEE 1 mM LY 4 Depletion 73 &\ ik
BNL L BEMRWNZE | mM B K Y b Depletion MEWAE R Z 0o 72,

NAL @ Depletion [ZNAC D55 &AL TV 28 IRERFFRIZRZb0 B i 7ALEMIENAC
EHEE L TO o2, 1 mM KD E W Depletion %27~ L72LE W8I NAC L0 H 40720
ST, 1 mM &£ Y Depletion 23ME < 72 > 7oL G WL NAC ERIFEE CThH -7z,

2-2-2. BB EIRIRIRE D&\ IR B IRAEMEH B R O ik

82 LA OV T, 0.05mg/mL, 0.1 mg/mL, 0.2 mg/mL, 0.5 mg/mL @ 4 J2 & DOHERYE
WIRZ HWTZGEIZRB T o, BAEMEBERAEED 2 7 T 28 a Eli LICfRERER 12 12
~ LTz, 12 AbAW OEIEMYE  (methyl-2-nonynoate, cinnamaldehyde, resorcinol,
2-phenylpropionaldehyde, farnesal, 4-allylanisol, lilial, cyclamen aldehyde, imidazolidinylurea,
5-methyl-2,3-hexanedione, ethyleneglycol dimethacrylate, hydroxycitronellal) /X, 1 mM (23T 5
FEREH/2D 0 0.05mg/mL, 0.1 mg/mL, F721%0.2 mg/mL THEEMEE -7, F2, 3
& W o IERAEM Y E  (2-hydroxypropyl methacrylate, 2-acetylcyclohexanone, ethyl
benzoylacetate) % 0.2 mg/mL F 721X 0.5 mg/mL |23V Tid > CTRMEM: & HE ST, — .
1-(4-methoxyphenyl)-1-penten-3-one |, 1 mM TIEFEIENE & 7R CTHIE S 47228, 0.5 mg/mL
TIEIE U < BBAEME & HIE S vz,
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oy

# 11.0.05 mg/mL, 0.1 mg/mL. 0.2 mg/mL, 0.5 mg/mL OHEERYE IR I 1T D 82 /LG T 5 NAC B8 L UNNAL OFUSHEE 1 mM D
PR E IR 121 D NAC B L OV NAL D UG & o Frik

Depletion of NAC Depletion of NAL

Test substance Mw 0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL 1 mM 0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL 1 mM

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Extreme/strong !

Diphenyleyclopropenone 20624 72 08 171 03 200 o5 [ o4 20 15 00 o1 25 02 29 07 35 04 63 12
Oxazolone 21722 [ 355 09 [ 599 11 85 05 8.6 02 82 16 | 597 04 6.7 01 678 05 743 04  80.1 08
Benzoyl peroxide 24223 1000 00 1000 00 1000 00 1000 00 1000 00 504 02 s49 03 600 o2 [JB o2 s06 27
Kathon CG 1505 1000 0.0 1000 00 1000 00 996 07 1000 00 00 00 00 00 00 00 00 00 04 05
Bandrowski's base 31838 840 21 973 07 1000 00 1000 00 1000 00 00 0.0 22 0l 34 05 147 08 57 04
5-Chloro-2-methyl-4-isothiazolin-3-one 1496 1000 00 1000 00 1000 00 1000 00 1000 00 00 00 19 09 137% 08 00 177 11
p-Benzoquinone 10809 1000 0.0 1000 00 1000 0.0 1000 00 972 20 | 605 02 732 03 83 0l 81 06 85 LI
Tetrachlorosalicylanilide 35000 296 09 340 1o [ 365 1o JEEEN 13 20 42 20 02 19 o1 10 02 96 03 21 03
2,4-Dinitrochlorobenzenc 20255 | 414 01 668 02 93 03 1000 00 8.6 29 00 00 15 04 46 07 63 05 61 13
Glutaraldehyde 10012 29 09 o1 o1 16 oo (BN 13 46 17 395 02 356 o6 ss4 o2 [JEE o2 s 29
Fluorescein isothiocyanate 38938 | 450 03 | 6L0 03 793 04  845% 12 941 09 | 494 12 [ 712 04 882 03 979 01 981 06
Phthalic anhydride 4812 00 00 05 06 06 10 | 96 62 -8 LS 83 18 88 21 8.1 32 956 01 969 LI
Lauryl gallate 33844 1000 00 1000 00 1000 00 1000 00 1000 oo [HEOSN 31 HEE o0 Rl o POl oo 100 04
Propyl gallate 2122 976 02 985 02 1000 0.0 1000 00 1000 0.0 | 257 04 446 03 646 09 623 08 564 14
D3 27138 921 07 939 02 947 L7 978 01 1000 00 47 02 77 04 132 67 129 02 165 05
Trimellitic anhydride 19213 01 02 00 00 25 00 45 08 18 16 700 05 82 43 958 03 975 03 970 12
Formaldchyde 303 258 oo [JEHEl 22 BB > BBl o6 244 27 01 01 07 06 06 02 00 00 16 19
Metol 22123 1000 00 1000 00 1000 00 1000 0.0 1000 00 85 02 122 02 174 04 222 03 228 LI
Moderate

2-Hydroxyethyl acrylate Hel2 97 03 1000 00 1000 0.0 1000 00 1000 00 30 03 72 03 126 05 234 05 163 47
Glyoxal 5804 116 05 176 10 187 14 05 125 09 0l 0l 14 09 22 0l 19 02 08 05
Vinyl pyridine 1014 132 03 255 38 | 437 12 03 278 21 07 03 24 07 77 58 00 00 77 18
2-Mercaptobenzothiazole 16725 | 327 07 [ 512 02 842 20 1000 00 1000 00 00 00 00 00 0l 02 69 08 03 08
Nonanoyl chloride 17668 00 00 16 06 LI 21 113 16 75 21 | 126 16 280 30 454 16 [JOEM 12 394 18
2-Methyl-2H-isothiazol-3-one 1505 978 01 902 00 90 01 8§18 01 1000 00 00 00 00 00 26 46 00 70 22
1.2-Benzisothiazoline-3-one ISL19 1000 00 1000 00 1000 00 1000 00 1000 00 07 02 06 01 24 08 79 08 04 07
Methyl-2-nonynoate 16823 28 04 62 03 152 1o MBS 11 11 08 00 00 00 00 10 03 73 05 14 02
Cinnamaldehyde 13206 | 69 04 | 283 02 | 430 1.6 748 04 1000 00 00 00 15 07 26 05 123 02 131 13
Phenylacetaldchyde 12005 93 07 134 o1 206 05 [N o5 212 24 287 06 | 7720 08 945% 04 82 C 03 983 L5
Benzylidencacetone 4619 79 07 127 05 198 04 391 07 194 13 29 10 20 03 17 02 20 00 72 10

2,4-Heptadienal 110.15 20.0 0.3 44.5 0.5 457 © 0.6 53.5 © 0.0 353 2.6 3.6 1.0 13.3 0.1 17.1 0.4 379 0.4 50.1 1.3



1%

# 11 ®DH3%(1)

Depletion of NAC Depletion of NAL
Test substance Mw 0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL 1 mM 0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL 1 mM

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Squaric acid 114.06 23 0.9 4.8 0.7 43 0.7 2.9 0.8 -2.9 1.8 0.6 0.6 0.8 0.0 0.0 0.0 0.3 0.3 0.5 0.2
Trans-2-hexenal 96.14 52.0 0.2 72.3 0.2 86.7 0.1 97.1 0.0 83.5 2.4 2.0 0.3 4.1 0.6 8.5 0.1 21.6 0.1 12.3 1.1
Resorcinol 110.11 23 0.4 6.2 1.0 11.1 0.9 13.4 0.3 9.8 35 3.1 5.0 0.1 0.1 0.8 0.2 0.3 0.3 22 0.7
Diethyl maleate 172.18 33.1 0.3 254 1.4 - 0.3 0.1 22.6 33 1.0 0.7 0.6 1.0 1.2 0.4 3.0 0.4 7.7 1.9
2-phenylpropionaldehyde 134.18 39 0.9 12.4 12 16.6 0.9 0.3 8.1 0.8 42 0.4 6.2 0.3 7.3 0.3 17.1 0.3 4.6 1.3
Perillaldehyde 150.22 11.7 0.6 29.0 0.5 51.2 0.6 0.0 36.9 2.5 0.7 0.1 4.6 0.3 7.1 0.3 135 0.4 18.5 1.0
Palmitoyl Chloride 274.87 6.9 0.6 8.6 0.7 7.7 0.3 19.7 0.9 6.9 1.4 78.1 2.0 98.0 0.3 93.9 35 100.0 0.0 95.9 2.5
1-(4-Methoxyphenyl)- 1-penten-3-one 190.24 0.9 0.4 2.6 0.6 3.0 1.1 11.3 0.3 2.9 2.4 1.4 0.2 0.8 0.2 0.0 0.0 6.8 0.5 4.2 1.6

Weak
a-Hexylcinnnamaldehyde 216.32 0.0 0.0 2.7 0.4 29 0.5 4.1 0.4 25 22 0.4 0.6 22 0.3 1.9 0.8 4.4 1.0 1.1 0.9
o-Amylcinnamaldehyde 202.29 0.0 0.0 22 0.8 2.1 0.4 3.1 0.7 1.3 1.5 0.0 0.0 2.3 0.2 1.3 0.1 38 0.6 1.6 0.4
2,3-Butanedione 86.09 12.1 0.8 33.5 0.6 87.3 1.4 - 0.0 71.3 1.4 79 0.1 8.5 0.2 13.3 2.4 29.5 0.3 25.5 1.2
Farnesal 220.35 6.1 0.2 18.8 0.8 25.6 0.9 21.3 0.2 17.1 23 0.8 0.2 6.8 7.7 6.6 0.9 8.1 0.5 8.8 1.4
Oxalic acid 90.03 0.6 1.0 0.3 0.4 0.0 0.0 0.6 0.2 0.4 29 0.5 0.2 0.2 0.2 1.4 0.4 1.0 0.1 3.6 1.0
Benzyl benzoate 212.24 0.6 0.5 0.5 0.8 0.1 0.2 3.5 0.0 1.5 3.4 0.1 0.2 0.4 0.1 1.0 0.5 39 0.2 2.8 1.1
4-Allylanisole 148.2 83 1.5 19.5 0.9 355 0.2 - 0.4 239 23 0.1 0.2 2.8 0.1 7.2 0.4 29 0.3 39 2.6
Lilial 204.31 5.1 1.1 7.4 0.8 9.4 0.2 17.1 0.2 20.7 1.3 0.7 0.7 1.1 0.2 1.6 0.6 4.5 0.1 39 0.9
Cyclamen aldehyde 190.28 1.7 0.6 1.1 0.5 2.8 0.5 13.7 0.2 14.5 2.6 0.0 0.0 0.1 0.0 0.0 0.0 35 0.1 1.7 0.6
Imidazolidinyl urea 388.29 4.6 0.2 11.4 1.1 19.4 0.7 36.7 1.8 354 22 0.3 0.3 0.1 0.2 1.1 0.7 2.8 0.2 2.0 0.2
5-Methyl-2,3-hexanedione 128.17 34 0.5 3.0 1.0 4.1 0.3 11.8 1.1 15.9 1.1 44 0.3 14.8 0.2 335 0.4 - 0.8 34.8 2.8
2,2,6,6-Tetramethyl-3,5-heptanedione 184.28 0.8 0.7 0.0 0.0 0.0 0.0 4.6 0.7 0.9 2.4 0.1 0.2 0.0 0.1 0.2 0.2 32 0.2 1.6 0.8
Ethyleneglycol dimethacrylate 198.22 1.6 0.2 2.8 1.4 7.5 0.2 19.5 0.2 8.9 1.1 02 0.2 0.5 0.4 0.8 0.5 5.4 0.2 2.6 1.6
Ethyl acrylate 100.12 71.8 0.2 96.5 0.2 100.0 0.0 100.0 0.0 89.8 1.9 3.7 0.4 59 0.3 12.1 0.6 30.1 0.5 13.7 0.4
Hydroxycitronellal 172.26 1.9 0.7 9.1 0.6 16.4 0.3 29.5 0.7 11.2 22 0.0 0.0 0.4 03 1.0 0.7 52 0.1 1.5 0.7
Non-sensitizer

Glycerol 92.09 0.4 0.7 0.2 03 0.3 0.4 0.7 0.2 1.8 2.4 0.7 0.6 0.0 0.0 0.0 0.0 0.5 0.1 0.7 1.2
Hexane 86.18 1.6 0.4 2.7 0.6 0.2 0.3 3.6 0.3 0.4 1.8 23 0.3 0.3 0.2 0.1 0.0 38 0.1 0.9 0.9
Diethyl phthalate 22224 2.0 0.2 1.8 1.1 0.6 0.4 4.0 0.7 0.1 2.0 2.6 0.3 0.4 0.2 0.6 03 42 0.4 1.7 1.4
Octanoic acid 144.21 1.9 0.6 1.4 03 0.9 0.8 3.6 0.9 -2.1 1.1 22 0.5 0.0 0.0 0.4 0.3 3.7 0.3 1.2 0.5
2-Hydroxypropyl methacrylate 144.17 4.0 0.6 59 0.6 9.5 1.0 - 0.8 1.3 1.0 0.4 0.3 0.6 03 1.2 0.1 3.1 0.2 22 0.6
1-Butanol 74.12 1.0 0.9 0.7 0.4 0.6 0.6 12 0.7 -1.7 1.5 0.5 0.3 0.4 0.4 1.2 0.4 0.3 0.5 0.8 0.5
4-Hydroxybenzoic acid 138.12 2.0 0.4 4.0 0.6 1.7 0.3 3.6 0.6 0.6 2.3 2.0 0.3 0.0 0.0 0.2 0.3 29 0.1 -1.4 1.0



Ly

# 11 ®>3%(2)

Depletion of NAC Depletion of NAL
Test substance My 0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL 1 mM 0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL 1 mM

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
6-Methyl coumatrin 160.17 20 06 15 09 11 06 31 05 22 22 22 01 00 00 01 02 29 01 10 07
Methyl salicylate 152.15 16 05 18 02 02 02 31 06 29 09 19 01 01 01 04 03 30 01 04 06
Chloroberzene 11256 15 04 07 02 0.6 06 22 04 16 21 22 01 01 01 00 00 30 01 07 07
Lactic acid 90.08 02 02 02 04 34 49 03 06 38 3.1 00 00 08 03 05 02 00 0.1 28 06
1-Bromobutane 137.02 15 01 16 04 03 05 26 03 67 35 22 03 02 02 01 01 19 17 24 16
2-Acethyleyclohexanone 140.18 17 03 09 01 53 03 [ 119 04 03 3.1 3100 12 08 01 01 28 15 03 06
4'-Methoxyacetophenone 150.17 01 0.1 22 03 28 02 57 % 06 39 71 00 0.1 28 13 14 03 31 00 33 06
Ethyl benzoylacetate 19221 29 04 47 05 s4 05 102 03 66 27 04 03 10 03 16 0.1 45 02 5313
Ethyl vanillin 166.17 09 02 25 12 3210 54 04 73 15 00 00 31 06 08 0.1 26 0.1 21 08
2-Propanol 60.1 00 00 05 09 0.6 10 07 07 36 14 01 0.1 00 00 15 04 11 02 28 06
Propylene glycol 76.09 00 00 00 00 05 04 00 0.1 35 13 02 04 00 00 0.7 03 10 02 22 07
Sulfanilamide 1722 00 00 00 00 07 05 27 04 27 25 00 00 29 04 09 01 32 04 14 07
Tsopropyl myristate 27045 00 00 01 02 0.6 06 24 03 <16 24 06 03 26 05 0.7 03 28 02 18 14
Benzaldehyde 106.12 99 09 201 o2 [JEIB] 27 OO o0 244 03 2200 41 02 106 05 | 137 0.1 29 10
Methylparaben 152.15 01 0.1 04 07 03 05 25 0.1 28 11 01 02 25 08 02 01 21 01 13 05
Nonanoic acid 158.24 00 00 00 00 01 02 17 00 53 22 01 02 34 05 03 02 23 01 13 07
Propyl paraben 180.2 00 00 00 00 00 00 18 01 27 27 02 04 20 03 00 00 20 0.1 19 31
Salicylic acid 138.12 00 00 00 00 00 00 19 05 50 22 01 0.1 23 03 02 02 3103 04 06
Sulphanilic acid 173.19 04 06 02 02 02 03 08 08  -02 06 05 0.1 04 03 13 03 00 00 04 02
Vanillin 152.15 09 07 31 03 55 10 46 05 05 27 05 00 01 01 00 00 30 03 19 15
Coumarin 146.14 02 03 05 03 00 00 1205 31 27 13 07 02 03 00 00 15 01 39 24
Vinylidene dichloride 96.94 02 04 02 01 00 00 09 04 14 24 07 0.1 04 03 0.0 00 24 02 -03 07

Co : HPLC 43#riC BT D HBME & NAC £7213 NAL & oHEt a2k

'LLNA I8 2 EREDO S 7 3 Y —
1 mM (2351 % Depletion & bhiis LC,

12 10~19%. [ 1% 20%LL Es 2 & 2R L,

13X 10~19%.

1 20%LL FIRWZ & &R,



1FOFBRIEIZ 1T 2 TR R & O Lb

F£ 12, HERE CHE LS EBRYERRIREICE T 5 82 {bAaWicxtd % THlfsE SR & BE

EC3

LLNA

human

Concentration of test substance solution

Test substance value category data  0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL 1mM DA
Diphenylcyclo propenone 0.003 Extreme S NS (36 )*° S ( 98) S (16 ) S (289) S (151) S
Oxazolone 0.003 Extreme S S (476 ) S (648) S (756) S (82 ) S (80.1) S
Benzoyl peroxide 0.004 Extreme S S (752) S (774) S ( 80 ) S ( 88.1) S (753) S
Kathon CG 0.008 Extreme S S (500 ) S (500) S (50 ) S (498) S (498) S
Bandrowski's base 0.008 Extreme - S (420 ) S (497 ) S (517) S (573) S (529) S
5-Chloro-2-methyl-4-isothiazolin-3-one 0.009 Extreme - S (50.0 ) S (509) S (569) S ( 50 ) S (588) S
p-Benzoquinone 0.0099 Extreme S S (802) S (866 ) S (912) S (941) S (903 ) S
Tetrachlorosalicylanilide 0.04 Extreme S S (158 ) S (179) S (187) S (389) S (125) S
2,4-Dinitrochlorobenzene 0.05 Extreme S S (207 ) S (342 ) S (475) S (532) S (469) S
Glutaraldehyde 0.1 Strong S S (212) S (178) S (30 ) S (552) S (288) S
Fluorescein isothiocyanate 0.14 Strong - S (472) S (661 ) S (8.7) S (912) S (96.1) S
Phthalic anhydride 0.16 Strong NS S (402 ) S (431) S (449) S (526) S (475) S
Lauryl gallate 03 Strong S S (701 ) S (837) S (929) S (975) S (595) S
Propyl gallate 0.32 Strong S S (617 ) S (716) S (83) S (8L.1) S (782) S
CD3 0.6 Strong - S (484 ) S (508) S (539) S (554) S (583) S
Trimellitic anhydride 0.6 Strong - S (351) S (436 ) S (49.1) S ( 51) S (494 ) S
Formaldehyde 0.61 Strong S S (129) S (261) S (339) S (49) S (13.0) S
Metol 0.8 Strong S S (543) S (561) S (587) S (6l.1) S (6l4) S
2-Hydroxyethyl acrylate 14 Moderate S S (498 ) S (536) S (563) S (61.7) S (581) S
Glyoxal 1.4 Moderate S S (59) S (95) S (104 ) S (179) S (67 ) S
Vinyl pyridine 1.6 Moderate - S (70 ) S (139) S (257) S (408 ) S (178) S
2-Mercaptobenzothiazole 1.7 Moderate S S (163) S (256) S (422) S (534) S (502 ) S
Nonanoyl chloride 1.8 Moderate - S (63 ) S (148 ) S (283) S (377) S (282) NS
2-Methyl-2H -isothiazol-3-one 1.9 Moderate S S (489 ) S (451 ) S (463 ) S (409 ) S (535) S
1,2-Benzisothiazoline-3-one 23 Moderate S S (503) S (503 ) S (512) S (539) S (502) S
Methyl-2-nonynoate 25 Moderate S NS (14 ) NS ( 3.1 ) S (96 ) S (215) S (62) S
Cinnamaldehyde 3 Moderate - NS (35) S (149 ) S (228) S (436) S (565) S
Phenylacetaldehyde 3 Moderate S S (190 ) S (452 ) S (575 ) S (640 ) S (598) S
Benzylideneacetone 3.7 Moderate S S (54) S (73 ) S (108 ) S (205 ) S (133) S
2,4-Heptadienal 4 Moderate - S (118) S (289) S (314) S (457) S (427) S
Squaric acid 43 Moderate S NS (15) NS (28 ) NS (21 ) NS (16 ) NS (-12) S
Trans-2-hexenal 55 Moderate S S (270 ) S (382) S (476) S (593 ) S (479) S
Resorcinol 55 Moderate S NS (27 ) NS (32) S (59) S (69) S (60) NS
Diethyl maleate 5.8 Moderate S S (171) S (13.0) S (395) S (497) S (151) S
2-phenylpropionaldehyde 6.3 Moderate S NS ( 41 ) S (93 ) S (119) S (231) S (63) S
Perillaldehyde 8.1 Moderate S S (62 ) S (168) S (291 ) S (496) S (27.7) S
Palmitoyl Chloride 8.8 Moderate - S (425) S (533) S (508) S (598) S (514) S
1-(4-Methoxyphenyl)-1-penten-3-one 9.3 Moderate - NS (12 ) NS (1.7 ) NS (15) S (90 ) NS (35) S
a-Hexylcinnnamaldehyde 11 Weak S/INS NS ( 02 ) NS (25 ) NS (24 ) NS (43 ) NS (18) NS
o-Amylcinnamaldehyde 11 Weak SNS NS (00 ) NS (23 ) NS (17) NS (34) NS (14) NS
2,3-Butanedione 11 Weak - S (100 ) S (210) S (503) S (648 ) S (484) S
Farnesal 12 Weak - NS (35) S (128) S (161) S (147) S (129) S
Oxalic acid 15 Weak - NS (05 ) NS (03 ) NS (07 ) NS (08 ) NS (20) NS
Benzyl benzoate 17 Weak NS NS (03 ) NS (05 ) NS (06 ) NS (37 ) NS (22) NS
4-Allylanisole 18 Weak - NS (42) S (1L1) S (213) S (320) S (139) S
Lilial 19 Weak S NS (29 ) NS (42 ) S (55) S (108) S (123) S
Cyclamen aldehyde 22 Weak - NS (09 ) NS (06 ) NS (14) S (86 ) S (81) S
Imidazolidinyl urea 24 Weak S NS (24 ) S (57) S (102) S (197) S (187) S
5-Methyl-2,3-hexanedione 26 Weak S NS (39 ) S (89 ) S (188) S (427) S (253) S
2,2,6,6-Tetramethyl-3,5-heptanedione 27 Weak - NS (04 ) NS (00 ) NS (O ) NS (39 ) NS (12) NS
Ethyleneglycol dimethacrylate 28 Weak S NS (09 ) NS (16 ) NS (41 ) S (125) S (58 ) S
Ethyl acrylate 28 Weak S S (378) S (512) S (560 ) S (651 ) S (517) S
Hydroxycitronellal 33 Weak S NS (10 ) NS (47 ) S (87) S (174) S (63 ) S
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F120H0%

Concentration of test substance solution

Test substance EC3 LLNA human DPRA
value category data 0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL ImM

Glycerol NC NS NS NS (05 ) NS (01 ) NS (02) NS (06 ) NS (12) NS
Hexane NC NS NS NS (20 ) NS (15 ) NS (02 ) NS (37 ) NS (07) NS
Diethyl phthalate NC NS NS NS (23) NS (1.1 ) NS (06 ) NS (41 ) NS (09) NS
Octanoic acid NC NS NS NS (21 ) NS (07 ) NS (07 ) NS (36) NS (-04) NS
2-Hydroxypropyl methacrylate NC NS - NS (22 ) NS (32) S (53) S (126) NS (18) S
1-Butanol NC NS NS NS ( 08 ) NS (05 ) NS (09 ) NS (08 ) NS (-04) NS
4-Hydroxybenzoic acid NC NS NS NS (20 ) NS (20 ) NS (097) NS (327) NS (-04) NS
6-Methyl coumatrin NC NS - NS (21 ) NS (07 ) NS (063) NS (303) NS (16) NS
Methyl salicylate NC NS NS NS (18 ) NS (09 ) NS (026) NS (306) NS (-13) NS
Chlorobenzene NC NS - NS (19 ) NS (04 ) NS (03) NS (257) NS (12) NS
Lactic acid NC NS NS NS (01 ) NS (05 ) NS (198) NS (0I8) NS (33) NS
1-Bromobutane NC NS - NS (18 ) NS (09 ) NS (02) NS (226) NS (46) S
2-Acethyleyclohexanone NC NS - NS (24 ) NS (10 ) NS (266) S (73) NS (03) S
4'-Methoxyacetophenone NC NS NS NS (01 ) NS (25) NS (208) NS (437) NS (36 ) NS
Ethyl benzoylacetate NC NS - NS (16 ) NS (28 ) NS (347) S (739) NS (-06) NS
Ethyl vanillin NC NS - NS ( 04 ) NS (28 ) NS (199) NS (401) NS (47 ) NS
2-Propanol NC NS NS NS (00 ) NS (03 ) NS (1.04) NS (08 ) NS (32) NS
Propylene glycol NC NS NS NS (01 ) NS (00 ) NS (063) NS (053) NS (29) NS
Sulfanilamide NC NS NS NS (00 ) NS (14 ) NS (08 ) NS (29 ) NS (-07) NS
Isopropyl myristate NC NS NS NS (03 ) NS (14 ) NS (064) NS (258) NS (01 ) NS
Benzaldehyde NC NS S S (60 ) S (121) S (31.0) S (568 ) S (137) NS
Methylparaben NC NS - NS (01 ) NS (15) NS (03 ) NS (23 ) NS (20) NS
Nonanoic acid 21 (False +) NS - NS (01 ) NS (17) NS (02) NS (20 ) NS (-20) NS
Propyl paraben NC NS NS NS (01 ) NS (1.0 ) NS (00 ) NS (19 ) NS (23) NS
Salicylic acid NC NS NS NS (01 ) NS (12 ) NS (01 ) NS (25 ) NS (-23) -
Sulphanilic acid NC NS - NS (04 ) NS (03 ) NS (075) NS (039) NS (01) NS
Vanillin NC NS - NS (07 ) NS (16 ) NS (273) NS (378) NS (12) NS
Coumarin NC NS S NS (08 ) NS (03) NS ( 0 ) NS (131) NS (04) NS
Vinylidene dichloride NC NS - NS (05 ) NS (03 ) NS (001) NS (le4) NS (05) NS

NC: Not calculated, NS: Non-sensitizer, S: Sensitizer "-" No data
*NAC 3 LTV NAL @ Depletion D ¥l % () PIZFEHE L=,
! Gerberick et al. (2007) (28 F BHEHE% 5] H

2-2-3. R ERKBEOBENVICKIT 5t B X T LLNA i34 5 TR E O thigk

FEL 4 FOWBRMEIREIZBIT D 2 7 T AGFOFRERIZONT, & 1 % & [FERIZ Cooper
statistics |Z X > Tk FEB L LLNA IZHkT 2 THIBEZFH L7z (F 13-1 8LVV13-2),

LLNA (ZX 2 TRIFEIZOWTIE, WIFROBEEREICEWTS 1 mM B LT
Accuracy [T > 7223 ,0.5 mg/mL (ZEWTIE 1 mM 3 L UDPRA & RIFEEDHETH T,
F£72. 0.5mg/mL (Z351F % Sensitivity (T 1 mM & Heils LTl - 7=, Specificity 13 0.2 mg/mL
BLO05mg/mL IZHBNT 1ImM LY HIRNFER E 22572203, 0.05 mg/mL 3 X TN 0.1 mg/mL
WZBWTIZImM E[RICTH -7 (& 13-1),

t MZXT 5 PHIEEIZ OV T, 0.5 mg/mL (2350 T Accuracy, Sensitivity, Specificity
DONTHIZEBNTH ImM LR TH->72, 0.05mg/mL, 0.1 mg/mL 3L 0.2 mg/mL 123
WL 1 mM & B L C Accuracy 38 & OF Sensitivity (345 < . Specificity /& 1 mM & [R U TH
S7= (# 13-2),
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5 7- L YHIIE s
# 13-1. ERERE THR L BB EIRE O 82 LAMIZI T D LLNA (ST 2 THIKEE & BEAFORBRIEIC IS T 2 TG & o b
Concentration of test substance solution
DPRA'
0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL 1 mM
S NS total S NS total S NS total S NS total S NS total S NS total
S 33 20 53 40 13 53 44 9 53 47 6 53 46 7 53 46 7 53
Chemical
. Ca NS 1 28 29 1 28 29 2 27 29 4 25 29 1 28 29 3 25 28
Classification
total 34 48 82 41 41 82 46 36 82 51 31 82 57 35 82 49 32 81
sensitivity: 62.3% sensitivity: 75.5% sensitivity: 83.0% sensitivity: 88.7% sensitivity: 86.8% sensitivity: 86.8%
specificity: 96.6% specificity: 96.6% specificity: 93.1% specificity: 86.2% specificity: 96.6% specificity: 89.3%
accuracy: 74.4% accuracy: 82.9% accuracy: 86.6% accuracy: 87.8% accuracy: 90.2% accuracy: 87.7%
S: Sensitizer, NS: Non-sensitizer,
*LLNA OHERERATIES NI BAENE, HERAEIED %
! Gerberick et al. (2007) (231 5 k&5 % 5 H
N ,. 1 N SHIN L
& 13-2. HERE TR LR EIRIED 2 LEWITEIT D & MO 2 TR & BEfF ORBRIEIC I 1T 2 TSR & O i
Concentration of test substance solution
DPRA'
0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL 1 mM
S NS total S NS total S NS total S NS total S NS total S NS total
S 23 11 34 27 7 34 31 3 34 32 2 34 32 2 34 31 3 34
Chemical
. o a NS 1 16 17 1 16 17 1 16 17 1 16 17 1 16 17 1 16 17
Classification
total 24 27 51 28 23 51 32 19 51 33 18 51 33 18 51 32 19 51
sensitivity: 67.6% sensitivity: 79.4% sensitivity: 91.2% sensitivity: 94.1% sensitivity: 94.1% sensitivity: 91.2%
specificity: 94.1% specificity: 94.1% specificity: 94.1% specificity: 94.1% specificity: 94.1% specificity: 94.1%
accuracy: 76.5% accuracy: 84.3% accuracy: 92.2% accuracy: 94.1% accuracy: 94.1% accuracy: 92.2%

S: Sensitizer, NS: Non-sensitizer,

e FORERITEE SO TERENE, FERMEME D55

! Gerberick et al. (2007) |

B LRREZGIH



2-2-4 FERAEHEIR B IRTFICE Eh 5 BIEEWE O

2-1-3 (ZFE# D 10 FOIREAEEWE 2 WIS R AR E & L TRV CGHIE 21T -
72L& A, NAC B L UNNAL & ORJSMEIT R & 7203 72 (data not shown), £ 72, HPLC OH|

EIZBNT, ’E {fﬁzEEEE@I: 7 B NAC BERU'NAL OB — 27 LT 5 Z L1378 h o
7= (K 6), &IZ BRI EAFREE D H 72 5 10 T DN E 2 =2 | T
DIRML 725 U/ m%ﬁ%bto;® HLNR AR 2 R & U C VTRl & 20 L
JEAEPERAR D 2 CHEME L 7-BRBR R & I L7 (K 7). 7ed5. 10 FRIHOBIEMEME L 82
CEMDOT =5ty D55 BAEEWE 53 {LEWD T LLNA OREAEIREN 3 BRI
725 X972 10 b5 &R L (Extream/strong : 3 {b5%), Moderate : 4 {54, Weak : 3 (b5
W), ENEN DN E D 4 IREEIZ72 5 K9 WTHIN L 7 (BSANR ££:0.05 mg/mL, 0.1 mg/mL,
0.2 mg/mL, 0.5 mg/mL) ,

Z DRGSR FEAEVEWE HAR D Depletion 2%} L T 15%LL | Depletion 23M& T L 72 D%, NAC
Tl perillaldehyde (0.5 mg/mL, 0.2 mg/mL) @ 1{t.54) NAL Ci% nonanoyl chloride (0.1 mg/mL,
0.2 mg/mL, 0.5 mg/mL). phenylacetaldehyde (0.05 mg/mL, 0.1 mg/mL, 0.2 mg/mL , 0.5 mg/mL),
glutaraldehyde (0.1 mg/mL, 0.2 mg/mL 0.5 mg/mL), 2,3-butanedione (0.2 mg/mL, 0.5 mg/mL) ¥
& O 5-methyl-2,3-hexanedione (0.1 mg/mL, 0.2 mg/mL, 0.5 mg/mL) ® 5{bLE¥ThH -7z,

SR G OB A E KT 5 TR R 2R 14 1R UTc, BAEMEME BARORE &
9% & BAEEE ANRARIZ 0.5 mg/mL 5 £ALTWAEA TR, BAEEYE BLAR & [FER
WZ10EEWT X TUIZOWTRYEE S T2 2 L TE, Ll 5, 0.2 mg/mL B
F V0.1 mg/mL DA E 3 E TV D56 TIE, BUR TIREEMEYE L HETETH
7= nonanoyl chloride 35X T' 5-methyl-2,3-hexanedione % FEEAEME & 78> CTHIE L7z, 0.05
mg/mL DEIEMEME NG EN TV DHEE TIX, B TIIEEEDE L HETE TV
nonanoyl chloride % 72> TIERAENE & fE LT,

A [El D EELR GHRITAE T U 72 3R EHEE 10 {KA%:FSJ:U“EW/F@%W 10 fb&% % BLK
TR A i L7255 13, HPLC ORIHRFICIE TR O /e o723, glutalaldehyde
L NAL OS2 H T 0.05 mg/mL, 0.1 mg/mL, 0.2 mg/mL, 0.5 mg/mL ®O4H & CTHIEH

SO LN, 72, 0.5 mg/mL @ p-benzoquinone TlX, HPLC O F ¥ — M &RICHERME
EEEE&%‘Z HNDON—RAT A L OENDRD LI T2D, F 14 12777 NAC B L UINAL O
Depletion (Z2BE & LT,
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NAC

AU

8

— T

10.0 min

2,51

0.0+
00

X 6. 10{bAW D IERAEIEY S
A

50

5uM @ NAC F7213 NAL & 0.25 mg/mL 24

AU

NAL

15. 0%
1251

10.0]

2,51

0.0

ol

St & 72142 HPLC THIEZ1T - 72, NAC 1349 8.5 %)

p-Benzoquinone

50

— T

10.0 min

B E NACB L OINAL & OO HPLC 7 v~ ~ 75

L72 10 (LB OIERVEVEME % . 25°CT 24 FFfE

. NAL (389 7 ot S,

O sensitiser
L only

£ mixture

1 1 1 |

005 01 02 05

concentration of sensitizer (mg/mL)

O sensitiser
only

mixture

005 01 02 05

concentration of sensitizer (mg/mL)

;\? 1000 rrem M@ & T ;\? 100.0
% 80.0 r O sensitiser j 80.0
% 60.0 - only % 60.0
.

g 400 mixture g 40.0
g 0 £ 200
2 : = .
) )

[=] 0.0 L L L ! /R 0.0

005 01 02 05
concentration of sensitizer (mg/mL)
Glutaraldehyde

g 100.0 r ;\? 100.0
% 80.0 O sensitiser E 80.0
% 60.0 only < 600
g 40.0 mixture g 40.0
= =

= 200 = 20.0
D D

[=] 0.0 /R 0.0

005 01 02 05
concentration of sensitizer (mg/mL)
7. BAREWE 2 N LT IR AR 2 5 L7256

7% NAC I L OV NAL @ Depletion O FLigE
AL 0.05, 0.1, 0.2, 0.5 mg/mL DR E TRIEEMEZRMLIZ LA &
17 % NAC 3 J O'NAL @ Depletion & 7' F 712 FE L iz,
BT % Depletion, fEHLD S — | TAENEYE HLARIZ

10 (LB O IEEVEVEME IR
JEAEME S AR
BHRO S — I TRAIC

BIF2HEThENICE
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Phthalic anhydride
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Nonanoyl chloride
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£ 400 - B mixture
2 20
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R 00
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concentration of sensitizer (mg/mL)
Phenylacetaldehyde
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D
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L only

mixture
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Perillaldehyde
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2,3-Butanedione
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5-Methyl-2,3-hexanedione
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£ 14, BAEMEWE 2 RN U T2 BRSO TRl S 38 1 2 IR R

Concentration of each sensitizer

0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL
EC3 LLNA Sensitizer N Sensitizer N Sensitizer N Sensitizer N
Test substance + Sensitizer only + Sensitizer only + Sensitizer only + Sensitizer only
value category . a . . .
Mixture Mixture Mixture Mixture
p-Benzoquinone 0.0099 Extreme S (767 )° S (802) S (83 ) S (866 ) S (922 ) S (912) S (100 ¢) S (9%4.1)
Glutaraldehyde 0.1 Strong S (79 ©) S (212) S (97 @) S (178 ) S (162 @) S (300 ) S (467 <) S (552)
Phthalic anhydride 0.16 Strong S (484 ) S (402) S (51.0 ) S (431) S (515 ) S (449 ) S (509 ) S (526)
2-Mercaptobenzothiazole 1.7 Moderate S (167 ) S (163) S (260 ) S (256) S (428 ) S (422) S (526 ) S (534)
Nonanoyl chloride 1.8 Moderate NS (15 ) S (63 ) NS (24 ) S (148 ) NS (32 ) S (283) S (50 ) S (37.7)
Phenylacetaldehyde 3 Moderate S (106 ) S (267 ) S (le6 ) S (629 ) S (314 ) S (727) S (650 ) S (59.1)
Perillaldehyde 8.1 Moderate S (86 ) S (62 ) S (132 ) S (168 ) S (192 ) S (29.1) S (344 ) S (496 )
2,3-Butanedione 11 Weak S (87 ) S (100 ) S (146 ) S (21.0) S (287 ) S (503) S (542 ) S (648 )
Farnesal 12 Weak NS ( 4.1 ) NS ( 35 ) S (63 ) S (128 ) S (100 ) S (161 ) S (183 ) S (147 )
5-Methyl-2,3-hexanedione 26 Weak NS (23 ) NS (39 ) NS (34 ) S (89 ) NS (47 ) S (188) S (78 ) S (427)

NS: Non-sensitizer, S: Sensitizer, Co: HPLC HIE (2351 2R E H KD DO E— 27 & NAC £72IENAL OB — 7 L oEH e+ £
?2-1-3 DIICFLH D 10 LA OIEEIEE BIR G

®NAC 35 L TN NAL @ Depletion D% () PICEEHR LT-
CHPLC HTIZEB W THBRMEH R L ZZ GNDEN—AT A LV OENDPFRD HLT272®, Depletion IFBEH L L7z



2-3. B

DPRA <° Fujita 1/, ADRA-DM [T & 7 F K7 2/ BB IR & o 7ok K
ZRG LIZOBIZ, REJGOMEIEL HPLC TERT L HIETH D, TN bORBRITE
W, BEBRIE & BRI O SOSRIZ—E DTNV TR SN D720, #HBRWE Oy 15
Do TWDHUEND D,

R CHBRE AR R TE R, O FEN AR RPERYE b RN S FTHE
70 AR EEHI Z < RO AIRAWOFHIIZEH CX 2RI b SR 5, AE
T 5 1 B CHESL L72 ADRA-DM & [A1%5 D T HIRS R A4 EBL4 5 HER N EE L ML L,
sz U7z i HIEE 2 b S ITIRA I 2 BB E & Mt vl REMREE L 72,

FEJE OWEE) N U TEEREICIR W T, o FE2Y 500 LUTF OB BT~ Lo &
SN TV 5 (Jan D. Bos et al. 2000), &T«@ﬁa‘éﬁfk/\%gf&;é > 500 DL A A
ADRA-DM O#BREIRE ThH S 1 mM IZHHR L7286, ERREICHE T 2 L 0.5 mg/mL
LD, 0.5 mgmL Z e L LTUT 0.2 mg/mL 0.1 mg/mL, 0.05 mg/mL O 4 j2
JEIZBT 5 82 LEMITHT % NAC, NAL O SUGHEA i L7z,

1 mM OYERYEIRE (ADRA-DM) (2B W T, HEZ T4 7 U 7 XV 3 HIC Depletion
SEEIEAMED - T T2 DIk & f@ofc{KA% {22\ T, 0.5 mg/mL OYERY)E IR E ClIiE
RIS ENE & HIE SN TALBE D R T2y W BIEMERER 1TmM L b Ehole, 20
BHIE, 0.5mg/mL Tl < DA T I mM LV SHBRMEIRENE < 25720, RIGME
DENRSTZZ L2k b EBZEZBND, LELERRL, ZOMANZE hbRVWMEE WL
OMR BT, ZHUT DWW TELFIZE LT 5,

NAC (23T, tetrachlorosalicylanilide (Mw=351.01) ® 1 mM (0.35 mg/mL)IZ¥1T 5
Depletion 1% 22.9% T&H >7-7%, 0.05 mg/mL, 0.1 mg/mL, 0.2 mg/mL, 0.5 mg/mL (ZFT 5
Depletion 1371240 29.6%. 34.0%. 36.5%. 683% T 0. 1 mM LV IEENEL 725 0.05
mg/mL, 0.1 mg/mL, 0.2 mg/mL T% Depletion (£ 1 mM L VK< e bZedo i,
Tetrachlorosalicylanilide |IY6(Z & - TIEMEAL L, BHAEMZRIRET LA —WEE L THIL
N T2 (Rickwood ef al. 1984, Onoue et al. 2013), AFRERYE TlE 24 B O KSR IXEY T ¢
1790, ERLUSNOBIEIZB N TTEIT FTEIEL TWD 72, 8T T TO/EERFH

DEFEWVIZ LY FUSHENRED > T- MR EZ 2 bivd, FEEE. 1 mM ERE AW HETH,
Fujita et al. (2019a) O TiE NAC @ Depletion 3 43.4% & Z2Y4 70l & 72 o Tk R 03MF B i
TW5,

NAL (2B Tl lauryl gallate (Mw=338.44) @ 1 mM (0.34 mg/mL) (Z33!F % Depletion 73
19% T 5 DIZ% L, 0.05mg/mL, 0.1 mg/mL, 0.2 mg/mL, 0.5 mg/mL (Z331F % Depletion %
ZAVEIL 40.3%, 67.3%, 85.8%. 95.0%TH Y | T X CTOEHEIREIZIIT S Depletion 73 1 mM
£V b @D 572, Lauryl gallate | pre-hapten Toh U | ffb S5 Z & TRAEMEZ RT3, £72.
A [al D B L OFEET T lauryl gallate DRI L7272 k=M U L TH 7208,
I mM OF —% TiX 5%DMSO/7 & b=~ U L Z&FEH L Tz, J1Z T, lauryl gallate [XBf7K
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PEDENTZ 8 (LogKow=6.21), KEZZ L FLRINKT TIXIZE A EFBLENRNEZZ D
Nd, bDZ &t \bEMEBE CEMRL T 6 BUNRIZIRINT 2 £ TOMIC
5%DMSO/7 & h=F UMK F LV &7 & b= b U RIRT O M E B ER L2 %10 )
TERBEMEDRN®H Y . ZAUTED 1 mM K0 EERE TR L7z 4 JREICEIT 2 Depletion 73
Lol B 2 bhD,

7. SEBF L 2 LAMICBIT 5 4 SOBEEERE O TIE, H3RD 1 mM #ERY
BIREORHHE TR SN2 o7 NAC 5T NAL OIFH2Y 0.5 mg/mL B L 0.2
mg/mL T HAL72(F 11), NAC (23Tl fluorescein isothiocyanate 5 J2 UF 2,4-heptadienal
D 2 {bAEW . NAL 123\ Tl 5-chloro-2-methyl-4-isothiazolin-3-one, phenylacetaldehyde (0.5
mg/mL, 0.2 mg/mL), 2-methyl-2H-isothiazol-3-one (0.5 mg/mL) ® 3 (LAWY TRD L v,
2,4-Heptadienal, phenylacetaldehyde #3 X UF 2-methyl-2H-isothiazol-3- one @ 3 {LEW)IL, Tk
D1 mMEHRIZEB N TS, NAL OIEHFFRIZIEFIT/ NS 7o B — 7 A LTV S (data not
shown), EHERETIT I mM L0 HREDFELS R EICEV ZOE—IBREIARY
7o &% %2 545, Fluorescein isothiocyanate 3 & U8 5-chloro-2-methyl-4-
isothiazolin-3-one {23 Tid, #RWE ORISHED E < BUSKF T L TLE S 72, &K
HE—27 N LR, ARIOFHBIZBWTREEE —2 O—E2 NAC 5\ E NAL &
HIEHL T LE-EBZOLND, L LARRL, SREEAEH L bEWiT &b SOtk
DOEWMEEHTH Y . #BRWE & NAC F7213 NAL B HFEHL TV T 2> ha—uicxt
LCE—2 TN E<, B EHETE MR Th o7, ZD X I, BEDOIM
E— 7 NH LN EEWIIGHEREWEAIN S D Z EN TSN 20, AREO 5 {LE
WD LD IZHHEE — 2 O—H0 NAC BELUNAL LA L TH, Btk &Rl T 2 Ade
PEDIE,

RRFEZE A L7z 82 (LB VT, /LA Z £12 0.05 mg/mL, 0.1 mg/mL, 0.2 mg/mL,
0.5 mg/mL [ZFEY U7 EEEIRE 4 E/VIRE ICA# T D & 0.5 mg/mL Tl 82{LEWT T,
0.2 mg/mL TIX 62 {LAMN, 1mM IR L= 2 X0 HEENREL, 202 EDFROH]
B TATIVTHEDILEM L E S, 2 EDOREIZEVT NAC ORJGME (Depletion) 23
HMUEZERTH S E b5, K2 0.1 mg/mL 3 X 000.05 mg/mL (ZHHRL L 72 & &%, 1
mM &V EEOREDEMEEWIT 12{LEMB IO 1 LEMERD | 21 mM LV b
FEAMEVEEDINT 2 Z L8, 2D OREET NAC ORSHEDBA L& m3#in
L7cERTH D & b s, NAL TiE, #BRWEEED 0.5 mg/mL 3 LT 0.2 mg/mL DFF
IZ NAC X & Depletion 735 < 72 5t EWIT 2 < 202> 7273, 0.1 mg/mL 3 LT 0.05 mg/mL
ClX Depletion 23§~ LEWE3 NAC LRILRRE ThH -7z, ZHIEEHEH NAC &L
5 LC NAL &S 2880307 < NAL ERIET 28D < 1T 1 mM THEW
Depletion Th D7, TN LV IRENE < 725 TH Depletion NEL Lo T27odTh D
L E 2z 55, ADRA-DM TiH . NAC B L O'NAL D4y 2% L CTHRIBRI OWERE (NAC
F721% NAL : R E=1 : 50) 2RI L TV D720, BRWEORENZ DL THIK
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JEPEIZZEGIT oW E PR L TV ey, 2RI L, 2 < DILEWH 4 J2 £ T Depletion 7348
692 Z Lorinotz, ZOERKITE 1 ZICBWTHIBZ@Y | FUGHEKTIZET 5 38R
WV IR 0.0125~0.125 mg/mL, NAC 35 J UYNAL OFEDK 1.5 pg/mL & 9 FEFITGR
DT, 53 OWREEN DI <720 . PERWE OREZAVIZ X 5 BOS ORI B
feolbBEzbN5, EDOZ L X0 ADRA-DM OHBRHERE THSH 1mM LD BV
ETH D 0.5 mgmL IHRE U9 E AR 2 3% & NAC B X OYNAL & #8mE o
FOGHEDINT 2650322 < 725 2 & D3 fERs S 47z,

# 13-1 OFERD 0.5 mg/mL OB EAIKIZI 1T 5 Sensitivity 25 1 mM OFERYE #
BT H25E LT, DTPICHWZ EBMRTE o, SEORFTHEMLZ 821k
B DLy BNSLEEEFE TS & 164.0 12720 . ZOMEEE - T 0.5 mg/mL % E/LHERE
IR T 5 & 3.0 mM 272D Z Evn, 0.5 mg/mL OHERYEIRIRIZIS 1T 5 Sensitivity 73 1
mM OBEBREEIR LV @< RoTe DI Y THDH L EZBND, LEER->T, ImM &l
B L CEL DILAMITBOTERE & 722 0.5 mg/mL OYEERYE AR iz 45 & |
1 mM OB AR TRBR LTZRE K0 bBIEEOKRB DR md 2 L3 yinolz, DY
EAAGEITIIINT 225 2RI &V D BLE O BUSEAEED T2 3 256, Ak
YIRS IR D TTNEE L,

£, BHEBRWHEREICEIT S 2 (LEWORB R VT, LLNA OJRAE#E L
(Extream/strong, Moderate, Weak, Non-sensitizer) Z & (Z%9 5 1 mM O#EERMEIRIR % & 7=
BSREICBT D THRELZR 15IRLZ, I1mM 2307 5 REE S LLNA ORI
PMEL R BIZONTTPHRBE LI o728, ZOHTH 0.5 mg/mL (23 Tik, Moderate
DFEAEMEWE ST 2 PHBE MO 4 IREXD bEo7z, LavL, FERIEMEMEO T
HIFEEEIE 86.2% T ) (1 TR o 7o, ZOFEREFE 13-1 BLV 132 OFERNH 0.5 mg/mL
DHEERYVETSIED 4 DO EEPRE DY T Accuracy & Sensitivity 28 1 HFEWZ D, 01
SN ORI B VIR O A EIER AR A4 FEM 3 535561, 0.5mg/mL (ZFHHE U CRABR & 52 Ht
THZELEHRET D,

wIZ, 10 %ﬁ*ﬁ@éﬁﬁﬁf’ﬁ‘%%’f@%61‘%5?éﬂ%>/ AP OB E Z R TE D1 E D
MR L7z & 2 A, IRARIIEAEMEYE 2 U L 72D Depletion 23N EAEVEY)E HLAK CREM
L72EL Y IS%U\J:EET L72b&1%. NAC Tl perillaldehyde (0.2 mg/mL, 0.5 mg/mL) @
1 {b&# DI T, NAL TIE nonanoyl chloride (0.1 mg/mL, 0.2 mg/mL, 0.5 mg/mL),
phenylacetaldehyde (0.05 mg/mL, 0.1 mg/mL, 0.2 mg/mL, 0.5 mg/mL), glutaraldehyde (0.1 mg/mL,
0.2 mg/mL, 0.5 mg/mL), 2,3-butanedione (0.2 mg/mL, 0.5mg/mL) ¥ KX ' 5-methyl-2,3-
hexanedione (0.1 mg/mL, 0.2 mg/mL, 0.5mg/mL) ® S{LAW03i%Y LTz IR A HRICEHE VT NAC
@ Depletion 237V L 7= perillaldehyde 3 & T8 NAL @ Depletion 2% KHIgEIZ/K T L 7=
glutaraldehyde nonanoyl chloride, phenylacetaldehyde 33 &2 OY 5-methyl-2,3-hexanedione (%, %&{El

BHEHICE £ DIV E O — S BAFVEWE & RS L7272, NAC B LT NAL
& }iTET% DN E DN LT rTREVEDN B 2 DD, BARMEWE & BOG LTz vl RetE o
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b2 LB D—> L& LT sulfanilamide 3% 0, ZOLEWD L DT I IS BIEMEME & —
WREOS LT vl aEE3 8 5, £ 72, 4-hydroxybenzoic acid, methyl salicylate, methylparaben,
propylparaben, salicylic acid IZ& £415 & Fr /%’bﬁzﬁf PEMVE & B LT ATREMED B 5
FERIZ, 20D OIEEA D E AR & RS G L7285 A 1288V T NAL @ Depletion
DME < fcﬁ DA A 5 472 (data not shown), F 72, glutaraldehyde IZ HPLC 734123V T NAL
EWEBRME O Y — 7 NIIEH L7729, [EME7: Depletion # R T& 7eno7/zZ & ’BE.@
12L& 2515, p-Benzoquinone T% 0.5 mg/mL OB EIREIZ 31T 5 HPLC 73471
WT, fEEMHREBON DM E— 7 IC XD XN—2 T A OELIHFRD B AL, ﬂiﬁﬁ

ERETE Do 70, ZHUL, p-benzoquinone (FIEFF I ISTED EWF /) UHEEZH L TEY .,
glutaraldehyde & [FIERIZEHELR AR O IERAEIEME & %Jif L7cizh, _X—R T A DL
NHE—I R = bipolcbZE2bN5, ZTOX T, BEY TR E H ok OFH
f%43 7% HPLC I3 T NAC B L UYNAL & HEHT 5 ﬂﬁb'%ﬁ%ék&)\ TN E
TERWATRRMERH D, LMLRRE NACBIUNALICEEN D T 7 ¥ L U BRITHOLE
AL TS, HPLC IZB I 2 BHITIEZ SO 5 2 & TH 0 BIRW, sk
BTDHZENAREE 2D, KM DOZVWELERETE DL Z ERHESN TS (Fujita
et al. 2019b, Wanibuchi ef al. 2019),

FIRANEMEW IR 2B 1) D LLNA (252 Pl R 2oV TiE, 0.05 mg/mL 0.1 mg/mL,
0.2 mg/mL (23T % nonanoyl chloride & 0.1 mg/mL, 0.2 mg/mL (23T % 5-methyl-2,3-
hexandione (23N TEEAFMEE AR DK & 70 0 | FERAEME & HE STz, 20 2 (kA
HEHENAC EITIFEAERIE LR, NAL & UGT D728, BRIV TR &
EINTWe, L, BEUEAWR TIEINAL IZIFEAERISE L TE LT, ZUs L vtk
EHESN TV, ZORRIFAEO@EY . BEEICEENDT I /&P Frd iz
b OIEFNEMEME D IRIE & )T H 2 LI E D NAL EDORINER TR 7= 2 &35
Zbhd,

UbEXY | AEER LRSI TIEAEEDE 2 0.5 mg/mL 2RI L 72581280 T, 10
EEIT R TERGHEL RIS 2 2 L TE 72, S HIZ, JEAFEIRE Y Extreme/strong DL
IZBWTIE, SRIOMPNIBT D EARIEE D 0.05 mg/mL THT T EBET 5 2 &0
T,

BIE, WA R7A4 LS TS Key event | O R JERAEMERERIUETE TH 5 DPRA 1,
T VPR GRS U - BRI ISR 2 5 2 E 3 HERE S TS (OECD TG442C. 2015),
Fupta{fiin\ADRA-DMLOb\“C b [FRRIC B /LR CIREL U 7= B B A CRMli g5 =
EIMETH D0, ARAFZEIC RN ARIRPEERE b SR E IR A R O
0.5 mg/mL ([ZF%ETH Z & T, ﬁEEE(f& AL B TRRSE CREEMEZFHMICE 5 2 &R
ENTo, EBITRATHTIZIBWT 0.5 mg/mL DEAEIEWEIRIE 2 W LT-854 (final: 0.125
mg/mL), 53VVEEMED DIRVEMEMEE T, T X TORSOBIEEME 2RI 22 L8 T
x| RUVVRIEMEE ISV - > T, 0.05 mg/mL (final: 0.0125 mg/mL) OZERYVE AT T b
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HTE D Z epmaniz, BEnb, RMOEEMIZE T BRI T, A
ARBRIE TR Z ATV, BB & R o Te GBI EIE S HIE L, BBE & 2 » 725 B 13 0Bk
fE K72 EDONEWAE b LIZHEBAEENE D 2l 5 by T XY 7 Tr—Fick v, b
BEGREEEE LTI S D 2 ENSWEMERIRE W ORHMEIZEM T 2 AR H 5 2 &

PIRENT,

32 15. LLNA ORAERREE = L OALESM kT A SR B i B |2 331 F A Tk

Predictive capacity (%) (vs LLNA)

LLNA Number of
category Chemicals 0.05 mg/mL 0.1 mg/mL 0.2 mg/mL 0.5 mg/mL 1 mM
Extreme/strong 18 944 (17/18) 1000 (18/18)  100.0 (18/18)  100.0 (I18/18)  100.0 (18/18)
Moderate 20 700 (14200  80.0 (16/20)  90.0 (18/20) 950 (19/20)  90.0  (18/20)
Weak 15 133 (2/15) 40.0  (6/15) 533 (8/15) 66.7 (10/15) 667 (10/15)
Non-sensitizer 29 96.6  (28/29)  96.6 (28/29)  93.1 (2729) 862 (25/29)  96.6 (28/29)
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2-4. /NFE

% 1 FECHENL L72 ADRA-DM % % &2, EEJRIE T 0.05 mg/mL, 0.1 mg/mL, 0.2 mg/mL,
0.5 mg/mL @® 4 FEFICHHE LR EERZ AW T 82 (ke EFHMiiL7=& 2 A, 0.5
mg/mL (23T 5 & B X OVLLNA (%9 5 THIFSEE 2 ADRA-DM 5 L UNDPRA & [AIFREET
DT E DR S AL, HEERE TR L oM E IR A T B VIRE TR L 728
B L FRRRICEHIATRE CTd D 2 & R ST, FFIC LLNA (239 % Sensitivity (23Tl 1
mM DR E IR 2 VT 5A L0 b b TcE <, L 2 OREEDE 2R T& %
Z&Mmb, 0.5 mg/mL &5 ES R WE 2RI D BRI D AR R IR & L
7o 728, LIt 0.5 mg/mL OHERYE IR & 72 5BR1%E % ADRA-weight concentration
method (ADRA-WM) & it 7 5,

Fo. IEBIEMEME % 10 (LEWIRA LT IRARIZEAEIEYE 2 N U 7 8 EUR Ak 2 A
WTERRRT T, BEMEE % 0.5 mg/mL #S L7254 B0 MR LR EEYE
BTERIT 22 ENTE, RAW LG FIRECTd 2 FIRBIED RIS STz, BEMEYE H
ROFEFE & bz LT NAC 38 L OYNAL (2381 % Depletion 2ME T L72ALEHB N DS
N, ZORKRITEARICEENDST I 7 Fu kU % & SIEFIEMEDE & i
LTEBIEMME NG L2 EE 2 bive, £D7-®, ADRA-WM TIIEE DK
BROIREWCE ENLEEMEWE bREHFRETH L EEZ HND,

AMFFEIZ LD ADRA-WM % W5 Z & THFEN AR E O A R TH 5 2 LI
MZTIREYOFMIZ HEHAFRETH D Z ENRIN, 3 1 EOMERICNZ, S HIZILHE
P72 b A~ F FT 72 FIE ORI A L7z,
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BIE BERROMBEET o —F~DOHEH

F 1 BB 2RBIREORREE L, 5 2 TR 20 TFES AP WE T bk ATEE
IRRRBR S OWENTIZ X ¥ | DPRA X Fujita {5 £ 0 JREE72(LA W) O B G REAEVERFA 12 388 A AT AE
IRFEERESIT D 2 L AR,

Frim T30 0 | R EMERBR (R X W T o BRIE b B EME AOP (2RI 5
Key event ® 1 DD Z %7l L TV 572, W< D D Key event 2> 5 72 5 ERHET X Tx
AT S Z bk TE Ry, £, FRBRIBICITRBR IR OBEATENED S5 T
BY., E@ARGEANSOIAEMIOVWTIHFELLFHMETE WY A7 0355, 2072, &k
BIBIZ B W CIEMICTHI CE R WEo 2 Mi5e L. L0 IEE O WEEMIHME 217 5 729012,
#7272 Key event % gl 9~ 5 iBRIE 2 AR A S E 57 7 v —F Th % 1ATA 7% OECD (2
F o TEZESNTVWA(OECD. 2016), = D IATA DI O Z %) T, ENTHIEATH
B E 0 RIS L MRS O FFEICB T AT e —F (R F AT 7 3 out of 3)
WZDOWTHA XU APRFEHEINTWD (BAETEE. 2018),

ZZCAETIE, 13, 62 =S Lo BRIEDER O RS RVEM B AU 2/
HEORE T e —FIHEA A REORGET 2 Z L2 B E Lz, REEICIEBEFOT 7 e —
F-& L C. ADRA-DM # L. U ADRA-WM & [A] U Key event 1 % 39~ % ikBR 1%k CTdH 5 DPRA
PERENTWD4TEDOT T e —F & AR THIICER LY Ve —F Ot 54 i
VY, DPRA Z# i L7=%54 & ADRA-DM 3 LT ADRA-WM 2 L7-8HAICB TS b
FJOVLLNA %32 TR 2 ik L7z,
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3-1. BB K UFHE
3-1-1. ABEW

B ORERIEZ AR W TG H 1T 5 ADRA-DM 55 L UV ADRA-WM O A APERFEIC
IEEEEOM AR T 7 10 —F DA (Urbisch er al. 2015, Takenouchi et al. 2015) THH SN T
WO EMT — 5y FinbEH 14T LB EER LT (& 1),

3-1-2. ADRA IZ X 5 RBT — & OB

BRI T FTu—F THASHTWD 4T IbEMD I b, §1 E, 2 ZETH
FHIHW 2WEIZE ENRWN 81 (LA MIT OV TIE, #7212 ADRA-DM ¥ . TN ADRA-WM
T ORI Z Fhi L TR IC W2, 736, BORITHE ] L7z NAC IHRICEB W TIEE 2 B L
BRI, BEHAFSE (Fujita ef al. 2019a) OFERIZIESE | U U EEERIC EDTA % 0.33 uM 7S
L7 FCHEM LT, 70 D 66 {LAMIZHOWTIE, ADRA-WM ICEBITAF — X 342 =
THSF U727 —# %  ADRA-DM (28T 57 — Z 2D\ CIEBEASE (Fujita et al. 2019a) T
G Lie 7 — 2 25| H U TREHTIZHW 2 (Supplemental data 1, 2-1 ),

JEAEMEFERAEMEDHIE 2 T A4 7V 7135 2 % L [FERIC, NAC 3 L TUYNAL @ Depletion ¥
PIEDS 4.9%LL b2 A EME, 4.9% K 2 FERAEIE L L, IO AEET T n—FI2 L 57—
K FRMTICAE R LT,

3-13. BMAET 7o —FILL DT —Z T & THRSE OB

AR TR, BEEO T 7' 'm—F & LT 2 out of 3 approach (2 out of 3) (Urbisch et al. 2015).
A BMLT w7 3outof 3 77 v —F (3outof3) (A E4. 2018), Sequential testing strategy
(STS) # XU\ Integrated testing strategy scoring approach (ITS-SA) (V741 % Nukada et al. 2013,
Takenouchi et al. 2015) @ 4 FEOT 7' —F & KWL THTZIZHEZE LT Integrated testing
strategy two method approach (ITS-2MA) DFF 5O T FYu—FE#H\e, b7 7a—
FITBWTIESE Key event 1 DikERYE L L C ADRA-DM % 721% ADRA-WM % H W =545 0
THREEZFH L, DPRA & W a L i L7z, 723, ADRA-DM 35 X OF ADRA-WM
VA DA D7 ERYE (DPRA, KeratinoSens, h-CLAT, DEREK) D& A DWW THIAM DG LT
— % %5 L7z (Urbisch et al. 2015, Takenouchi et al. 2015),

2 out of 3 /X DPRA, KeratinoSens, h-CLAT @ 3 DD RERIEIZ T D Bk CTRG IR ENME
DHEBELHET DT 7 r—FThd, —F. 3outof 31X EFL LML 3 DOREBRIEIZHBNT 1
BT B & 72 o T2 GG IR, 3 BB X T TR L 22 o 7o B I3 FRRAEME & HE S
57 7u—FThb, £/, 2outof 3 TE3 DD I H 2 DORBERN KL TV E5HA
I, 3 OHORBRMGERICE O THENRE LD, 3BT XTOT—F BN DIZDON
TH, 2BROKERD — B L OB FRAENE 2 HE 5 Z L3 T& D, 3out of 31200
T 1R LT =2 232 < THZDOFERDBGETHIVTENEME L HETE D720, 3 3R
TRTCOT—=EZNRNGEEIZBNTH, 2 &b 1| BT TH 255 1 TR B R EN:
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ZHET D ENTE D, AFFETIL, 2outof 3122V TIE 89 LAMIZ OV T, 3 outof3
iZoWTiE 93 fLEMIZ>\ T, DPRA, ADRA-DM, ADRA-WM @ 5 H o 1 3l &
KeratinoSens, h-CLAT @ 3 D OiBR{EZMAS DY T-5E O R ERAWEMLE O A M2 H)E L
77

STS, ITS-SA B XN ITS-2MA (ML AW DRAEHEO AN Z | EAERE b2 2 &
MTELHBIETHY . ZDOWNOD STS 1T h-CLAT & DPRA @ 2 D OikBRIE % G DH 7=
FHIETH D, BARIIZIE, £9 h-CLAT OfEHRIZ51F % Minimum induction threshold (MIT)
25 Strong, Weak, Negative @ 3 Bz (25758 L . IRIZ Negative & 72 > 72/L 5250 T DPRA
TRHEZ ATV, Bt OSE 1T Weak, [2PEDOEA1T Not-classified & HIET 2D (X 8), AWFIE
TIE 124 {LAEWIZSUV T DPRA, ADRA-DM, ADRA-WM @ 5 5D 1 788k & h-CLAT @ 2
DORERIEZEMHE DR TZHEITOWT, RFEIEME DA S X OUIETREE 2 57 L 7=,

ITS-SA Id DPRA, h-CLAT 35 K OSCHERAE D FFHEA— A DT — Z 5 2B O ETEE
B S #ME %2 T+ 5 Y 7 F 7 =7 Td 5 DEREK (Lhasa) @ 3 DOiFfikz FAWT, %
NENORBFERICA 2T 21T, ZORFHA AT NOBERELSET LT 72 —F T
H 5, BARHIZIE, h-CLAT OFFRICH T D MIT 38 X O DPRA OFERIZH 1T 5 Depletion 7>
HENEI 0~3 DA 27 % DEREK OFERNG 0,1 DR AT ZZNZEID1F, 3 DOR5E

BE R a7 I BBAERE 2T 5 (3R 16-1, 16-2), AFFAa TR 0 BL 1 DA%
Non-sensitizer, 2~6 DO¥HE % Weak, 7 DA% Strong & /3¥HT 5 (Nukada et al. 2013,
Takenouchi et al. 2015), AL TIL STS & [F U 124 {LAMIZ-OWT, DPRA, ADRA-DM,
ADRA-WM ® 9 H D 1 78R & h-CLAT,DEREK O 3 D ik & fAA b A Ic o0 T,
B RAEME DA M3 L OVEEIRE A3l L7z, E7o. AFtxa7n %@F’Zf’ﬁ%ﬁf/\*ﬁ
VW, _EFE Nukada et al. (2013) 35 L O Takenouchi ef al. (2015) OAEIZIST B0 1EIC
Mz, KR TIEEFFA2 T2 0BV D4 % Non-sensitizer, 2~5 @%/Eu\’i’ Weak, 6
BILOT DG % Strong & A LG AT OV THRBRGEEIT- 72 (R 16-2),

ITS-2MA (%, £ h-CLAT O#fE5IZE1F 5 MIT & DPRA, ADRA-DM % 72/% ADRA-WM
DAERIZI T D Depletion 2> 5 Z 24U Strong, Weak, Non-sensitizer @ 3 BfEIZ /0L (&
17-1), 26 OB FEMERNOR 172 [TH > THREW 2 EIERE  (Strong, Weak,
Non-sensitizer) Z{RETHT7 7 u—FThsd, ZDOT7 7B —FIZO\TH STS, ITS-SA &
[T 124 (LEWZHONT, BEEAEME DA s K OMRIERE 4 370 L 7=,

ERT7 o —F O RIZHONT, FREFNRE FB X LLNA (2% 5 Tk E 2 Cooper
statistics & FHVVTHE L7z, 7235, b MZEIT D IEEIRE 12380 Tl Basketter et al. (2014) @
WMEICBT S 6 BMEONED Y B, HT Y —1 & 2% Strong, BT TV —3 & 4 % Weak,
BT 2V —5 & 6 % Non-sensitizer & L CFHIEE DB HIZH W=,
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MIT<10 pgml [~ Strong

Weak

Not-classified

*ADRA-DM¥ & (FADRA-WM

10 < MIT <5000 pg/ml - Weak

ADRA 2 or DPRA

8. Sequential testing strategy (STS) (ZFIT 25Hlid 7 7 —F ¥ — K
7. h-CLAT O#55812351F 5 Minimum induction threshold (MIT) 7> Strong, Weak, Negative @ 3
BEPEIZAYHET 5, IRIC Negative & 72 o 72 {LAWIZ-S T DPRA, ADRA-DM %72 i% ADRA-WM T3iF
iZATV, BEEDS A X Weak, FEYEDLE 1L Not-classified & & L7z,

7% 16-1. Integrated testing strategy scoring approach (ITS-SA) (Z351F % &L DG R ITxT
HAAT

h-CLAT ADRA* DPRA DEREK
MIT . Depletion (%) ITS score
41 Mean Depletion (%) b Alert
(ngml™) (Cys only)
<6.376
NC <4.9 (<13.89) No alert 0

26.376, <22.62
(213.89, <23.09)
222.62,<42.47

> < > < B
10, <150 215.5, <46.4 (>23.09, <98.24) ’

>150, <5000 24.9,<15.5 Alert 1

242.47
< > -
<10 246.4 (>98.24) 3

* ADRA-DM I &L Y ADRA-WM
PHPLC DA HTIC B W THBRE & Lys-peptide D &' — 7 28 4:¥AH L7= = &2 & b Depletion % IEfEIZHHI T
IR TALBE T DUV TIE Cys-peptide A Depletion 7> 5 ITS score % HiH L7z,

% 16-2. ITS-SA 28T A KRB DA A a2 7125t 2 B AVERE 458

ITS SA (1) ITS SA (2)
Total Potency Total Potency
ITS score Class ITS score Class
0,1 NS 0,1 NS
2~6 Weak 2~5 Weak
7 Strong 6,7 Strong
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7% 17-1. Integrated testing strategy two method approach (ITS-2MA) (23517 % & &R {E OB
RIS D08

h-CLAT ADRA? DPRA
MIT Depletion (% Potency
A Mean Depletion (%) epletion ( ; ) Class
(ngml™) (Cys only)
<6.376
<
Ne 49 (<13.89) NS
>6.376, <42.47
>10, < > < ’
10, <5000 24.9,<46.4 (>13.89, <98.24) Weak
242.47
< >
<10 246.4 (>98.24) Strong

* ADRA-DM ¥ L O ADRA-WM
PHPLC D43HTICI W THBRME & Lys-peptide D £°— 27 24P L 7= Z & 12 & - T, Depletion % IEMEICFH
T&E 2o T AL EWIZ DT Cys-peptide D # D Depletion 7> & ITS score ZHH L7,

£ 17-2. ITS2MA (2B 1T D &7k D53 a5 Rl x4 2 A ETR E /> 5

ADRA * or DPRA Potency Class
NS Weak Strong
NS NS Weak Weak
h-CLAT
Potency Weak Weak Weak Strong
Class
Strong Weak Strong Strong

*ADRA-DM ¥ & T ADRA-WM
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3-2. fER

R & RAEERBRARE X O T OREBRIEIZB W TH, (bEMOMMEEORBIZL Y EL
CFHlT 5 Z EMNTERWEGANRH L0, ZLENORBRIEIZ I Tl HELPH 2 E D &
T, BIRHIZIZ, ADRA (ADRA-DM, ADRA-WM) LT DPRA ([ZoW T4 ER
FOVERNTEIL E 7213 S D Z LI & » TEIEM 2R T{LE % (pre-/pro-hapten).
KeratinoSens {22V Tl pre-/pro-hapten D{LEH, h-CLAT {Z-2V Tl pre-/pro-hapten 35 L T
LogKow=3.5 DALEWH i F#IPHA: & 72 > TUV 5 (OECD. 2018d, e, 2019b, d), i i PH &
LAY T H BEEDORE RGO AVIUREME & FHIT 2 Z 1T TEX 20, BYHEORRENED
N GA I TE RSO T= DI L 72> T D ATEEMER B X b DT, HETHZ &
PN TE2 (inconclusive), AL CIIKFEMEET 7' 0 —F TRHMEE1T 5 B, ARG
MEE ) 2 IEREIZ i3 2 721, AL O HEIPH 25 8 L, @8 HEPHSN D DR O
RERSTALEWIZONW TR L THI Z 1T o7, ERLICINZ B-T7 7 Z LEEEH T 2
LB EHHFEIHA TIX RN 2 7 EHR O Y D OH R ERIET 2 Z &b T
Y (Ghuysen et al. 1991), ¥ AT A > BIOY Vo & DOKIGHEEZFHET % ADRA-DM,
ADRA-WM 35 L O DPRA TIFIE L < FHAid 2 2 & 23 TE 2R W ATGEMEA @ W T2 D BRA LT,
Fro, CERICKVHEN SRR D Z LIk D REBRHIEN TE R2WMEEIZONT B
EATA] (inconclusive) & L TR L 7=,

NG T — 52ty MIBIT 2 ERBIEDR RIZOWTIIT = ERZ WD,
&K 86 H @ Supplemental data 1, 2-1,2-2 |27~ L 7=,

3-2-1.2 out of 3 & 3 out of 3 IZH31} 2 FHIAES

2 out of 38 L3 out of 3 DHE THEH SNTALEWMT — % &~ b (Urbisch et al. 2015, &
. 2018) 225 HIZED inconclusive & 72 > T-Ab S E BRI L7256 OILEWEIE, 2
outof 3 TIX 89 {LAW. 3outof3 TIXBLEMTH ST,

2 out of 3 BL 3 out of 3 IV T, ADRA-DM, ADRA-WM, DPRA DT L)%
KeratinoSens 35 X O h-CLAT EAABDOETGGIZH TS, ERdfbalt vy Sz HnichGa
Dt bB IV LLAN IS4 2 TRIFEEZEK 18 BL U 19 ITR LT,

2outof 3 TlE, b MIxtd 2 THIKE L ADRA-WM % W /=34 & DPRA & W 284
2% LT ADRA-DM Z H W55 12817 5 —E3 (Accuracy) 25 2%I1E S0 o 7223, W
NORBRIELE W56 b IZIEREE Th o7, —J7, LLNA (2% 2 TR Cld DPRA
WG EIZEBIT D Accuracy Db <. ZAUTK L ADRA-DM & HIW 2 3551% 4%1%
&, ADRA-WM # HIW A1 2% Z E KA o 7, E£72. LLNA Ot MIX$ 2 TRl &
FeH LT Accuracy 35 & U Specificity (238 W TRBRERBR A AB DR TIGE DO F B E D>
7

3outof 3 TiE, & FEBLULLNA O &L 5% 5 THIfEE ¢ . ADRA-DM, ADRA-WM,
DPRA DWW A HAWZHA BRI U L 257z, £, LLNA O b MIXET 5 FHIKEE &t
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12 L C Accuracy 1K X < b 5720y 7223, Sensitivity [ IRERBR 2 A5G DE T2 235
<. WAIZ Specificity 1 LLNA &5 2378 o 7,

% 18.2 out of 3 approach |ZF5 17 % THIKEEE

vs human data vs LLNA data
Sensitivity Specificity Accuracy Sensitivity Specificity Accuracy
(o) (%) (%) (%) (o) (%)

ADRA-DM, KratinoSens, h-CLAT ~ 87.7 (57/65) 95.8 (23/24) 89.9 (80/89)  80.9 (55/68) 85.7 (18/21) 82.0 (73/89)
ADRA-WM, KratinoSens, -CLAT ~ 90.8 (59/65) 95.8 (23/24) 92.1 (82/89)  83.8 (57/68) 85.7 (18/21) 84.3 (75/89)
DPRA, KratinoSens, h-CLAT 92.3 (60/65) 91.7 (22/24) 92.1 (82/89)  86.8 (59/68) 85.7 (18/21) 86.5 (77/89)
LLNA 90.8 (59/65) 62.5 (15/24) 83.1 (74/89)

# 19. R AT v F 3outof 3 77 —FITBIT 5 FHKE

vs human data vs LLNA data
Sensitivity Specificity Accuracy Sensitivity Specificity Accuracy
(%) (%) (%) (%) (%) (%)

ADRA-DM, KratinoSens, -CLAT ~ 98.6 (71/72) 38.1 (8/21) 84.9 (79/93) 100 (73/73) 45.0 (9/20) 882 (82/93)
ADRA-WM, KratinoSens, h-CLAT ~ 98.6 (71/72) 38.1 (8/21) 84.9 (79/93) 100 (73/73) 45.0 (9/20) 882 (82/93)
DPRA, KratinoSens, h-CLAT 98.6 (71/72) 38.1 (8/21) 84.9 (79/93) 100 (73/73) 45.0 (9/20) 882 (82/93)
LLNA 91.7 (66/72) 66.7 (14/21) 86.0 (80/93)

3-2-2. STS IZBF B FHIEES

STS O#HETHEH I NTALEWT — % &~ b (Takenouchi et al. 2015) 7>5 ., HE D
inconclusive & 72 > 72L& & BRI L2556 OIL&WENE. B B X OVLLNA (2% 2 & AE
PEOREEZHET D2 7 7 3B TIE 19 EWB O 124 (bAEWM T o 7=, AR
D3 T U7 TIEE MIxT 2 FHITTIE 62 [bAY. LLNA 29 5 THITIE 121 {6&W
Tholz, 277538 TIE 1 R T inconclusive & 72> T, MOFRER TN & 72T
TEMEL THIT 22 LN TEDLN 3 7 7 P TIIEIFREZ5 < AFES > TLE ) araetk
MHDHTD, 277 3L ZL OILEMBBRN ST, £i2, & hOT—X TIIMEE
THEINTWDET—ZBROENDT=D, 2 T 7 58I 3T 753D bs
L/ Qe ALY

STS 2B 5 b P LV LLNA IZx3 2 PRIRER AR 20 1R L1, 2 7738 TldE
FBENLLNA @ 85 B2k 2 THIFEE £, ADRA-DM, ADRA-WM, DPRA O\ 1%
HOWTGAEBIZEA LRI U TH 72, LLNA IZxF9 5 FHIZEV T, DPRA = W56
(2% LT ADRA-DM 35 £ TN ADRA-WM % H W 2855 D 555 2~3%IE £ Accuracy 73 75>
72o3 7 U 73 AIZB W TR, B M 2 Pl Tld ADRA-WM & VW 7235475 ADRA-DM
B ELODPRA Z#HW =512k LT 2~3%IF & Accuracy 2515 < . LLNA (Zx%5 9 5 T Tl
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ADRA-DM % W =354675 ADRA-WM B KO8 DPRA # WA LT 2~3%IE &
Accuracy N E N 717,

3-2-3. ITS-SA ([Z381) 5 FHIRES

ITS-SA DHETHH S NIALEWMT — %~ ~ (Takenouchi er al. 2015) 7>6, HIEN
inconclusive & 72 > 72AL &M Z R4 L= 855 ObEWE0E. © F B X LLNA IZXPT 5 BdE
PEDOFIEZHEST D 2 T 0 7 HFETIL STS L RO 19 bEMBs LN 124 (k& TH - 72,
JEAEFRE RO 3 7 > 7 /3FACTlE STS L ¥ & inconclusive & 72 > 72AbEWH1 %< B MIxt
T2 THITIE 546G, LLNA 267 5 THITIX 109 b5 Th - 7=,

B B L LLNA IZKT 2 ITS-SA IZB1F 5 FRIFE R AR 21 IR LTz, 2 7V 78T
IFt B EXNLLNA O EH HITx3 2 THIFE & . ADRA-DM, ADRA-WM, DPRA D
NERWEHELRELSEDLARN-o7203, LLNA 263 2 TRV T, DPRA % -
H412xF L C ADRA-DM 3 L T ADRA-WM % HW =555 D 518 3%1E £ Accuracy 232> 5
7203 TV 7 BEIZB VTR A AT T 7 DA% Strong & LA (R 21 0(1)) L0,

BRFA T 6B LT % Strong & L725H (3R 21 D)) D575 LLNA IZXF 5 ADRA-WM
B L ODPRA # W =85 2R & Accuracy DN - 7o, £ Gt A 27 63 LTV % Strong
ELTESAITBWT, b MCHT 5 FHITIE ADRA-WM Z W =858 7238 & Accuracy 735
<. LLNA {Z%]F % Pl Tix ADRA-DM % H\W 7254803k b Accuracy 230> 72,

3-2-4. ITS-2MA 23 F 5 T HIRE ST

KW TH T ER L1 AE YT P o —F Th 5 ITS-2MA DO TlE, ITS-SA & [F
b7 — 4 v bEHWE,

ITS-2MA (28T 5t P L LLNA IZXT 5 PRI REZ R 22 1R L2, 2 7 7408 T
Tt FBLLLNA O EH BT 5 THIFSE S . ADRA-DM, ADRA-WM, DPRA D\ 7
NERHWESEBIFEAER U TH 7203, LLNA 2k 5 PRIV T, DPRA % 7z
&1k LT ADRA-DM 35 OV ADRA-WM % W 2355 D F A 2~3%1% £ Accuracy 731
mole, 377 IV TE, B MK S FHITIE ADRA-WM & W 2580 kb
Accuracy 2315 < . LLNA |Z%}3 2% I TiZ ADRA-DM % 72356755 & Accuracy 23 5 2>

277,

69



0L

7 20. Sequential testing strategy (Z 3517 % T HIFEE

Potency identificaion of 3 class Hazard identification of 2 class
Sensitivity (%) Specificity ~ Overprediction Underprediction  Accuracy Sensitivity Specificity Accuracy
for "Strong” - for "Weak™ ) e (%) rate (%) %) %) %) %)
chemicals chemicals
vs human data
ADRA-DM, h-CLAT 59.1 (13/22) 76.9 (20/26) 64.3 (9/14) 14.5 (9/62) 17.7 (11/62)  67.7 (42/62) 95.1 (58/61) 66.7 (12/18) 88.6 (70/79)
ADRA-WM, h-CLAT 59.1 (13/22) 80.8 (21/26) 64.3 (9/14) 14.5 (9/62) 16.1 (10/62) 69.4 (43/62) 96.7 (59/61) 66.7 (12/18) 89.9 (71/79)
DPRA, h-CLAT 59.1 (13/22) 80.8 (21/26) 50.0 (7/14) 17.7 (11/62) 16.1 (10/62) 66.1 (41/62) 96.7 (59/61) 55.6 (10/18) 87.3 (69/79)
vs LLNA data
ADRA-DM, h-CLAT 65.5 (19/29) 84.5 (49/58) 64.7 (22/34) 14.9 (18/121) 10.7 (13/121) 74.4 (90/121)  96.7 (87/90) 64.7 (22/34) 87.9 (109/124)
ADRA-WM, h-CLAT 65.5 (19/29) 86.2 (50/58) 55.9 (19/34) 17.4 (21/121) 9.9 (12/121) 72.7 (88/121)  97.8 (88/90) 55.9 (19/34) 86.3 (107/124)
DPRA, h-CLAT 65.5 (19/29) 86.2 (50/58) 50.0 (17/34) 19.0 (23/121) 9.9 (12/121) 71.1 (86/121)  97.8 (88/90) 50.0 (17/34) 84.7 (105/124)

7% 21. Integrated testing strategy scoring approach (Z331F % THIfE

Potency identificaion of 3 class Hazard identification of 2 class
ITS-SA (1) .
Sensitivity (%) . .. L. . [
or - - - " Specificity ~ Overprediction Underprediction  Accuracy Sensitivity Specificity Accuracy
ITS-SA (2)  for "Strong” for "Weak %) rate (%) rate (%) %) (%) %) %)
chemicals chemicals
vs human data

5 y 1 40.0 (8/20) 80.0 (16/20) 78.6 (11/14) 9.3 (5/54 259 (14/54) 64.8 (35/54
ADRA-DM, h-CLAT, M (8/20) ( ) ( ) (5/54) ( ) ( ) 95.1 (58/61) 77.8 (14/18) 91.1 (72/79)
DEREK 0)) 65.0 (13/20) 75.0 (15/20) 78.6 (11/14) 11.1 (6/54)  16.7 (9/54)  72.2 (39/54)

5 - 1 40.0 (8/20) 85.0 (17/20) 78.6 (11/14) 9.3 (5/54 24.1 (13/54) 66.7 (36/54
ADRA-WM, h-CLAT, M (8/20) ( ) ( ) (5/54) ( ) ( ) 96.7 (59/61) 77.8 (14/18) 92.4 (73/79)
DEREK 0)) 80.0 (16/20) 75.0 (15/20) 78.6 (11/14) 13.0 (7/54) 9.3 (5/54)  771.8 (42/54)

y 1 50.0 (10/20) 85.0 (17/20) 71.4 (10/14) 11.1 (6/54 20.4 (11/54) 68.5 (37/54
DPRA, b-CLAT, M ( ) ( ) ( ) (6/54) ( ) ( ) 96.7 (59/61) 72.2 (13/18) 91.1 (72/79)
DEREK Q?) 75.0 (15/20) 75.0 (15/20) 71.4 (10/14) 14.8 (8/54)  11.1 (6/54)  74.1 (40/54)

vs LLLNA data

5 - 1 42.9 (12/28) 85.1 (40/47) 82.4 (28/34) 8.3 (9/109) 18.3 (20/109) 73.4 (80/109
ADRA-DM, h-CLAT, M ( ) ¢ ) ( ) ( ) ( ) ( ) 95.6 (86/90) 82.4 (28/34) 91.9 (114/124)
DEREK Q@) 71.4 (20/28) 74.5 (35/47) 82.4 (28/34) 12.8 (14/109) 11.0 (12/109) 76.1 (83/109)

5 y 1 50.0 (14/28) 87.2 (41/47) 79.4 (27/34) 9.2 (10/109) 15.6 (17/109) 75.2 (82/109
ADRA-WM, h-CLAT, M ( ) ( ) ( ) ( ) ( ) ( ) 96.7 (87/90) 79.4 (27/34) 91.9 (114/124)
DEREK @) 75.0 (21/28) 66.0 (31/47) 79.4 (27/34) 183 (20/109) 9.2 (10/109) 72.5 (79/109)
DPRA, h-CLAT, ) 53.6 (15/28) 83.0 (39/47) 67.6 (23/34) 14.7 (16/109) 14.7 (16/109) 70.6 (77/109)

96.7 (87/90) 67.6 (23/34) 88.7 (110/124
DEREK 2) 71.4 (20/28) 63.8 (30/47) 67.6 (23/34) 22.9 (25/109) 10.1 (11/109) 67.0 (73/109) ) ) ( 4 ( )




1L

7% 22. Integrated testing strategy two methods approach (Z331F 2 TG

Potency identificaion of 3 class

Hazard identification of 2 class

Sensitivity (%) e . . o
- - - - Specificity ~ Overprediction Underprediction  Accuracy Sensitivity Specificity Accuracy
for "Strong" for "Weak %) e (%) rate (%) %) %) %) %)
chemicals chemicals
vs human data
ADRA-DM, h-CLAT 75.0 (15/20) 70.0 (14/20) 64.3 (9/14) 16.7 (9/54) 13.0 (7/54) 70.4 (38/54) 95.1 (58/61) 66.7 (12/18) 88.6 (70/79)
ADRA-WM, h-CLAT 85.0 (17/20) 70.0 (14/20) 64.3 (9/14) 18.5 (10/54) 7.4 (4/54) 74.1 (40/54) 96.7 (59/61) 66.7 (12/18) 89.9 (71/79)
DPRA, h-CLAT 90.0 (18/20) 65.0 (13/20) 50.0 (7/14) 24.1 (13/54) 5.6 (3/54) 70.4 (38/54) 96.7 (59/61) 55.6 (10/18) 87.3 (69/79)
vs LLNA data
ADRA-DM, h-CLAT 85.7 (24/28) 72.3 (34/47) 64.7 (22/34) 20.2 (22/109) 6.4 (7/109) 73.4 (80/109) 96.7 (87/90) 64.7 (22/34) 87.9 (109/124)
ADRA-WM, h-CLAT 85.7 (24/28) 61.7 (29/47) 55.9 (19/34) 28.4 (31/109) 5.5 (6/109) 66.1 (72/109) 97.8 (88/90) 55.9 (19/34) 86.3 (107/124)
DPRA, h-CLAT 85.7 (24/28) 53.2 (25/47) 50.0 (17/34) 33.9 (37/109) 5.5 (6/109) 60.6 (66/109) 97.8 (88/90) 50.0 (17/34) 84.7 (105/124)




3-3. B

2outof 3B LV 3 outof 3 DILEMT —Z & MZIHWT, ADRA-DM, ADRA-WM 5 K
' DPRA OFREREIMIC 1T 2 HERIR DRI > T ALEWIE 8 (L »T=, ZDIHE b
[Z%f LT ADRA-WM I L U8 DPRA THjf. ADRA-DM THaFatt & 72 - 72k &8 »
3,4-dhydrocoumarin, ethyleneglycol dimethacrylate, N-butyl glycidyl ether D 3 {LE5#)d> > 7=, 3
{EAETINT S LLNA ICBIT D 0T U —72 Weak & 59V VEIEMME CTH Y . ADRA (0.5
mg/mL) (2 33 |7 % Depletion - ¥J{H 2% 3,4-dihydrocoumarin C & 6.3% . ethyleneglycol
dimethacrylate Tl 12.3%. N-butyl glycidyl ether Tl 8.5% & 15%IZi#i 7272\, ADRA-WM F5
L O'DPRA LY HIREDEVY ADRA-DM CTIELSURHER TR 2720, 2 b DG H Tlifs
Ptk & Ap o T2 REMEN B 2 b VD, F 72, ethyleneglycol dimethacrylate {22V T, AKED
FEAT L2 7= BESEAFSE (Fujita ef al. 2019a) ([ZB W CHUS L7727 — & TIXEMETH - 7223, 5
1 EORERTIEBMTH o722 LD ADRA-DM TIXHIEZ 74 7V THHEOLEH TH
LEEBEZLNLD,

2 8 (LA D 9 & phenyl benzoate, penicillin G, methylmethacrylate (235 Ti%X DPRA T
. ADRA-DM 5 L OV ADRA-WM TRzt & 7e 572, Penicillin G (% B-7 7 Z MG &
THMEMTHY ., fidD LBV X R EFTOR) L ERIET H I ERHEINTND
12O ATA Y BIOY Vvl ORIGHELZ T 5 ADRA-DM, ADRA-WM I & U DPRA
T TERWEB 2 b D, EFRIZ, CHRIZIK TS DPRA OFERITGMEL o> TV D
2, Frx TREBRL AR IXBEMY CTh - 72 (data not shown), Phenyl benzoate 35 & T
methylmethacrylate (23 NTl%, FEO 3,4-dihydrocoumarin, ethyleneglycol dimethacrylate,
N-butyl glycidyl ether & [FIARIZHIVEAIEMEME T Y . ADRA-WM (Z3551F 5 Depletion FH)E
R 2.6%B I 41%LHES T4 TV THIETHDHZ &M b, DPRA K 0 ERBRRE DR
ADRA TIIfBREME L 72 o T2 ATREMEDN B 2 B D,

F 7. benzaldehyde Tl ADRA-DM 3 L OV ADRA-WM THPETH - 72723, DPRA Tidfs
2 CTd o 72, benzaldehyde 1355 1 B 1-4 THik~72i@ v . BIEMBRSHETHLT LT b

FEZHA L TWDH, L LR 5, benzaldehyde H R E{L F 72 ITETL SN D RIREMENR H Y |
FIUT KO RUSHER KR DIVS, £ D72, DPRA OULFRIIFIZB W T LAY B IR iR LE
JCIZ L0 BOSEZE R, BRaE L 72 o To Al REMEDNE 2 b b,

%12, d,l-citronellol Tl% ADRA-DM 5 & Y ADRA-WM TR&METh - 7223 DPRA TiEf%
itk T o7z, ZOMEMITHE X R HEEIXFEAERIG LN EEZZ BN DN,
t RefxvERT7 AT e REICBEESND Z EICE 0 S ERTAREMEREZE X6 2 5,
L7z o T LB ORE LRI DPRA (2B 2RISR N T, —E03 mk S uaks
P& R o T WREMENRE Z B D,

AR &350 . ADRA-DM, ADRA-WM 5 KO DPRA OFKBRHUMIZ 3515 2 HI & #ili R 52
72 o T AL EIL 8 (LB B o 7273, 2 out of 3 IZHV N T ADRA-DM % 72(Z ADRA-WM % i\
2%t & DPRA ZH W25 BB D HERM RN R T /LamiT 4 (LamTho 7
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(Supplemental data 1), [FIEEIZ 3 out of 3 {23V T, ADRA-DM * 7213 ADRA-WM % H -5
A& DPRA # WA T 2 HEM RN R > Tk &I o Tz, ZORENS,
REBEE ARG DE D LMORBIEOFE RIZ L > THERA LIS 0, HIERENERS
{EEMB DI 70D Z LRSIz, ZHUTMAG OEFHIICB T 2HE80 1 5 Th 5,
ZDi=H, b MIxT 5 FHIKEE (Accuracy) X ADRA-DM 7213 ADRA-WM % 7= 45
AL DPRA ZFHWESAE L TIZEALRILTH o= (F 18,19), LiL. Sensitivity (220>
TiX ADRA-DM ¥ XY ADRA-WM % FHW 72356 D473 DPRA W36 K0 b E < &
PERESRACKT T A EFEERE N E S 25, ZHUXE 1| ORI CHHMli L7- 82 L&k
T B THIKEE & RO TH Y . ADRA-DM (Z31F 2 KA A& DRI & SOk L
TWEEZOND U EXYD ARRGETHE LN RERIL 2 out of 33 LT3 out of 3 123UV T,
ADRA-DM 35 L O) ADRA-WM 75 DPRA & [FIRRICTEH AIRE CH H Z L 2R LT 5,

2 outof3 & 3outof 3 TIEFHID HAIA 2V | 2 out of 3 TIEAFERAE B D L Ek TR
T5Z & TREDOTHREE (Accuracy) # EIF 2 Z 2 HBE LTEY, 3outof 3 TiX 3
BRD 55 1 R T H G CTHIVIEIENE L HET D Z & TR (Sensitivity) % i <
THIEEBEME LTS, EBRIC, £ 18 BILWN19 OFEIZHERICER TS &, 2o0utof3
IZBITHE MIXT 2 Accuracy 1ZWTHLOREBRIEZ W5 EHK 90% & 72> TEY
LINA Ot NMIHT 2 FHEETH D 83.1%L 0 b~ 72, [AFEIZ, 3outof 31CHITS

NMZXF9 5 Sensitivity IZWTHOGRERIEE WA 98.6% L 72> THED 1L A LT
TOREEME RN T 52N TE TN, Z0LHIT, KMEET 7 a—F ORIz
RS LA e8I T ADRA-DM 3 XL UVADRA-WM [X DPRA & [RRICEHATH 5
ZEDIRE NI,

STS TiXXK 8 ([T L HiC, £ h-CLAT CTiElizfr\ ., BBk E 72> 7oL BW D H
ADRA-DM, ADRA-WM % 72i% DPRA CTiffliz1T5, £D7eH, ZOT7 7Fu—FIZBiT5
ADRA-DM, ADRA-WM 3 X ONDPRA @ 7 = A ~F h-CLAT £V bK< 2%, 124 {LEHD
9B h-CLAT TR L o bEWiT 32 (bEWTH Y. ADRA-DM, ADRA-WM F 7213
DPRA D RN STV DLEIEEARDHKI 26% L2372\, 2T, Strong X h-CLAT
DFERIC L > TORNEENDH T2, ADRA-DM X° ADRA-WM, DPRA @ Depletion 7% £ A
RCEL THORBEND Z L1722, Lz -> T, ADRA-DM 5 L TN ADRA-WM % v /-
e L DPRA Z#H WAL T STS 1B PHIBENZEAERLU TH- DI,
ADRA-DM, ADRA-WM I X UF DPRA DOf§RPEEST HE 0NV cdThbHEEZD
D, L L7 b BEREGE 2 L |2 Specificity (275 H 9% & . ADRA-DM 5 J. O ADRA-WM
ZRWTEGAE DB DPRA ZHWEGA LD EWZ L3 gno7c (F 20), 24X 2 out of
3BT DAER L FARIZ, ADRA-DM 3 KO8 ADRA-WM ORBREMIZ 1T D Specificity 73
BN E VI RS SN BRTH D EEZOND,

ITS-SA |23V T Takenouchi et al. (2015) D55 TiX, &7 A =27 7 % Storng,2~6 % Weak,
0 3 XU 1 % Non-sensitizer & 3§ 2EANFRE PSR SN TND (£ 162 D (1)), ZHITxS
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L. AHFECITo 7283t A7 6 BL U7 % Storng & L7235A D)5, ADRA-WM B LY
DPRA % W35 D LLNA (234 2 Tl 2R & Accuracy 28@mn- 72 (F 21), Ziuld
DPRA Tl ADRA-DM 5 LK Y ADRA-WM L 0 &3 BRIREEA R\ 2912, ADRA-DM 35 LY
ADRA-WM &t L CERHIIZ Depletion DAE A& < 72 A2 & V. DPRA % 7= kA2
A HOETHAE LTV 5 Takenouchi ef al. (2015) (2B W TCIE, kb EAFFAITOEN\T DI %
Strong & T HDHEFENRZHTHLELTWDHEEBZOLND, EEIZ, ADRA-DM,
ADRA-WM, DPRA OZNZFHHMICKITH AT (F 16-1) IZBWT, 124 {bEWHEK
ED 3 L 72p oAb A %%, ADRA-DM Tl 28 {L&%. ADRA-WM Tl 39 {L&%. DPRA
TlL 46 {bEME 72> TEY ., DPRA DA T INEWNZ &2 % (Supplemental data 2-1),
2D X 91T, DPRA TIHEFREOBIEBREOLEWIKT L THRI L LT LIV, ffL
LCEEFEHT & > T LE RN S L EEZZ HND, AitAa7T 6 LLE% Strong & L7c
%6 @ Overprediction rate 5 DPRA Z H WA IZBWWTEWI &b, Z ORI ZXFFL T
W5 (F 21), LiEX D, ADRA-DM 3 LT ADRA-WM (Z331F 5 BRI 0 J5 25 il IFEAfh
ERDEBIRNT D BAFREZ /3T 5 L0 ) MIZE W TIL ADRA-DM B LY
ADRA-WM D534 T 5 AIREMED R S 47,

% 7-. Takenouchi ez al. (2015) DAIZINTIE LLNA (269 2 53R T L AT - T/
W Bz, AEPIZ OV T S h-CLAT 12351) 5 LogKow=3.5 DILEWIZHONT LB E S
TV ZRNDIZH L, AAFZETIE h-CLAT (281F 5 LogKow =3.5 LIAh 0 F #u <2
ADRA-DM, ADRA-WM ¥ J.U' DPRA O HFIMH S ZE L Th v, FHEEOF S LLNA
WMz, & MTHT 2 PHIbITo72, ZOfEE LT, AftA=7 6 Ll k% Strong & L7-
Fke MIKT 5 Accuracy WEWZ EDNREINTZZ LD, GEFA AT 7 DA% Storng &
L7256 L0 bENTZBIERE D GIETHH Z ENRBESN, SHIC, LVERTH
% Strong DILEMTKTT D Sensitivity (IZDOWTH, GFtA27 6 BLU 7 % Storng & L7=
BAEDOINEF AT T OH% Strong & LA & L T 20%LL EE < SEIEEDE
T 2 OIENTZFHMIETH D Z 2R LTV D,

S LITARBFIE TIL, STS (28175 ADRA-DM, ADRA-WM KON DPRA O A %
h-CLAT & [AI%IC LA bR HIEICT D 2 LT, L0 EfICBIEREFHINCTE 52 &
ZHIFF L, ITS-2MA &R L7, ITS2MA IZ X5 PHIFERIT. & Mex4 2 Fllicks T
STS £V & Accuracy 28 3~5%IZ EE < | ITS2MA AR T 7o —FThsH Z ENFEFES
iz, BT, LT Strong DILEMITKTT 2 Sensitivity 23\ ik~ 7o, GFFAa7 6
BLOT % Storng & L72HA D ITS-SA LV & ITS-2MA D J578 Strong DILEWITKIT 5
Sensitivity 723 & < . fERRBIEMEEME 2RI T 50BN 7o —F ThH 2 L RS
A7z, ADRA-DM £ L OV ADRA-WM % W\ 72354 & DPRA % W7 5A12 8T 2 Pl
BT HE, B FBEXO LINA OB 5259 5 THIEE S ADRA-DM £ L O
ADRA-WM # HW=E5 O FRRIEL ETH Y | 2 LLNA (233 5 TR E <k
ADRA-DM 1 X OV ADRA-WM % H W =84 D573 DPRA W HA LD 6 6~13%IZ L
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Accuracy NEnoTz, ZHE V| ITS2MA IZH ) 2 EAIEMRE /S HEICIB W Tk, ADRA-DM
1 LV ADRA-WM D 575G Hl Th 5 ATHEME DRI S 72,

ARG CTHGE LTc A G T 7 e —F LMY 2 SDORBRIEA A G DY T 7' r—
F & LT, DPRA & JE&{E Key event 3 Z7F i 9% IL-8 Luc assay & #lAH W7o, BIEHEDOH
AT 2 2 7 ZANEOT 7V a—FRHfsE S TW5 (Kimura et al. 2018), Z O T
X 143 {bEWDOT — 4 & v MTOWT LLNA (Zx 5 THIEEZ RN L T Y, Accuracy
X 87.3% Tholz, ZORERIE, (LEMOT — Xty MIER LD, [FERIZ 2 DORERES
b7 7a—FThHhsd STS BLOITS-2MA O 124 {LEWNZEIT D Accuracy & 1ZIE[HA
BETHY (F 20,22), STS & ITS2MA BEHRT 7o —F ThHhHZ L2 XF L TW5,
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3-5. /NE

MEFOMEET 7o —F 2 AW TR E O Tl 4 o7 7' 1 —F (2 outof 3, 3 out
of 3, STS, ITS-SA) & TIZH\V T, ADRA-DM ¥ J. (N ADRA-WM % FW 725812815 5 Tl
F5EE1X DPRA Z WA ERRECTH D Z L3 MERR S Lz, BT, ERE 2 Tl 2
STS. ITS-SA. ITS-2MA TIE—#O#E R4 FRE . ADRA-DM 35 LU ADRA-WM % V7245
ADJiN DPRA ZHWIHE X0 b FHBEN DT NICEN I E PR SN,
DPRA TIiXikBRJEE /S ADRA-DM 1 LK TN ADRA-WM L V) & & 72 DI 2RBII BOGHE A
<. BAEREOEICB W TRERMEL TLE S Z ENZVDIZX L, ADRA-DM B LW
ADRA-WM TIHiBREFMT 2 Z LR B TE W DILEHNRZ W=D ThHhDL EE 2 bR
Do

AGETHIZCER LIZAET 7'r—F ThH 5 ITS-2MA (2B HMGE T, BEFO T
Ta—FLRBEOTIETHY . TOAMMEPHR SN, S b, MEEEMEIC
*F9 5 THIEE /25 STS, ITS-SA LH L T, U A7 OmWisE/EEME 2 K 0 2 <k
HAlREZe, BEORWMENT-T 7 u—FThd I ENRENT, Fiz, ITS-2MA 128\ T
% STS. ITS-SA & [AEEIZ, ADRA-DM 5 X T ADRA-WM % W\ 72355 D 57 DPRA % H
WEGA LD b TFHREREWZ ERMRE SN, ZOBEHBY FFLoEY . ADRA-DM B
J OVADRA-WM TIEDPRA &g L ClERHMI L TLE 5 Z &b hnicd &2 b,

VLEX Y., ABFFEIZ & > T ADRA-DM 35 & (Y ADRA-WM (& IATA (23 C DPRA & [AIEE

WCHEHTH Y JEIEFRE O/ CTIEDPRA LV & THIRESIAMEIL TV 5 AIBEMED R ST,

76



e

AR KV Fujita IEI2381T 2 5BR OIRIRE A B L BEFO 2 37 B G PR
Td % DPRA & ik U CRIFRE D K JEEAEME T RIS E Th HI2 622000 53, 1/100 O
PRI CRBRATRE e FIEA ML LT, FTo, RS AIRRE/ L2 £I12 XY DPRA
DORERGM CIERINRP THHT 266, 1ZE A EDILEMIZHBNTHIHNT 5 2 & 72
SHBRTE D Z L AMERL, ZHUTL Y DPRA TIXiHMEARATEERLEY b I T & % WHE
Pz B Uiz, & 612, Fujita 58 L OVDPRA OFEED 1 > Th 5. /) FEAAWE O
MTERNEND B HRWERRZ HERE TR 23RBRR A M7 5 2 & TR
L. BREWEFMCTE DRt bR S, 2D OB L7 BRiE (ADRA-DM,
ADRA-WM) (&, o 5z JEREAEMERRBR NS E S A S bR -3l 7 7 r—F Th 5 IATA I
BWTH, BEFORBRIETH S DPRA LRIHEO THINE CH L Z L 2R LT, 2T,
BICBER LG DET 7 —FTh D ITS2MA b, HEIEIEWE & B E IS T
EDHHAE R o T AR BRIETH D T & B EFE LT,

UL b ABFZEIC L 0 BA%E L7= ADRA-DM 1 K TN ADRA-WM %, SUSETFIZR T 51
B E O, T RS R E 2 T v noia fERORERETH S DPRA
X° Fujita {EIC BT DFEZ RIS 5 2 & C, JREFA b AW ~0w H Z F I L7 IER 1A
M7l chsr vz d, LLARNEL, ADRA-DM 35 KX OV ADRA-WM (2% F 7255 1X
I TND,

EERNIZE W TIRECERIC L 22210 5 2 & TREAEMEZ 7R T pre/pro-hapten 1%, X
SR T HBNERM L S D L 9 e — T OLA T DU Tl ADRA-DM $ L OV ADRA-WM T
PEMEL T2 2 EMTE DN, TNLUAAMCOWVWTIELLFTHET D Z ENTE RN EHE
2AbND, ZOMEIZHOWTIL, HEWE & HRIEO SOSEEIZ I W TR LA 1T
& DA AT IA A TERRBRIE DB, LA D TR S 1 DB IRC @M 2 Wiz
BRI X D RAEMETF 72 BI2 X » THRIR T D alREMEN & 5,

ADRA-WM OBFIZ L0 | IREW S FHEC X 2 AREMEA /RIS S h3, RIS Y
ISR OIREEG D % 7l L72BS, EICE ENDEMEEDE 2RI TE 50 E 5 IR H
Th D, invitro D ZFERAEVERER To 5 KeratinoSens 38 XN h-CLAT 1, 1 >D{bEW % FE
i 2 BRCEE O HE TR Z1T 5 72D, (LEM T L ORMBRIREA R NT 52 LN T
&, Z @ KeratinoSens 35 J UM h-CLAT (255 (F 2 IR AR 26 LLNA K 0 HiE OEAE
PEE 2 Wi T & D ATREME NI STV D (Nishijo ef al. 2018), ADRA-WM |% DPRA <°
Fujita 15 £ 0 HIKERE OB EIRK TN TE 5720, ERRO#HED X 912 ADRA-WM
(23T b R PRSI B 2 B RTRE 72 5 1B & BRFS T 4UIE, AR SR DIR AT 33
DEMEEE ) ZAMEICT D Z LN ARETH D L EZ DN D,

AN K D TIATA DREREIZ KV JEFRE S H O FRE TRIFEE CTh 5 2 & VR S8,
ZDOTRREEL 10%RETH Y | EAEMEDOH 72T 257 L 725812810 2 FHIFEE O 80
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~90% & T 5 L BEORMDE B D, BAFRE FHIGE N2 @Em < RWER & LT, EFio
pre/pro-hapten @ X 9 IZAEKNTIE Z ARG EZFHBE TE TWRWHSRH L EEZ LD,
ZDID, FLPEERBUG 72 L ARN (T ORI T 2 58 & BOSFRIFITISH LT
ARBIEICHRT 52 & T, X0 @EWVREE CRIFREAZ TRIT 2 Z &8 TE 2008 LiLRvy,

EFLo X 512 ADRA-DM 35 K TN ADRA-WM 27k SV EZ fifk LTS 2 & Ty ek
BB R TR L TV b G T X T2 8 ERAURE TRl TRE & 72 2 2 & A3 HifT
S b,
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AW DEAT & FALER L DOIERICHT= 0 | 2L ORISR THE L THREZ Y £ L7z,
FEHE T b 2 M 1L K RKEBEE R AR /NP8 B L 0 &2 L B
£7

Zli%u GLDOBREICHTZD . EEEZHED TV E & £ UMLK PERPBEE SRR S

U EHES BiR, RBIEZBED T2 & F U2 LR FERERLE 3R A TR
T@P‘ﬂﬁ%ﬁ’é Bz, WILRFPRFBEERE SR AR = WERERIS O R0 A L
EFET,

ARWFFED FRET b 2 RIEEAEMERB AL Z L L. ZHEWZZWimE L7 A L Ak
Xt BEHIER it RFRIC MR E 2B £ L ERI0E L7 A4 L aRAS
e AFRE 2=y —B L OABSE O R S FICLE VB2 R L EFET,
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Supplemental data 1. 2 out of 3 approach 33 X VK h A7 > 7 3outof 3 7 7’0 —FI\ZBITHT —#

Altemative Methods

Applicability LINA 2 out of 3 3 out of 3
domain Human ADRA-DM* ADRA-WM DPRA "* Keratinosens ' h-CLAT'
Name CASNo. log Kow (Pre-/Pro-hapten  final - - - -
125,04 pl . EC3 Depletion (%) Mean Depletion (%) Mean Depletion (%) Mean § ) ) V75 Ef~150 E‘CZOO T using  using using using  using using
and metal) Caegory (% ————— T Resut ————— " Resli ——————— (U Reult  ECLS Rest  CDS6CDS4 il (CD8) (CDS4) Pl Resul  ADRA- ADRA- U ADRA- ADRA-
wh)]  NAC NAL ® NAC NAL % cys  Lys HEML (gL [pgmL) DM WM DM WM
755 496 626 175.5
Oxazolone 15646-465  1.51 P Exteme  0.0026 853 80 82 P 89.6 743 820 P I I o P 1666 27 27 P P P P P P P
Diphenyleyclopropenone 886-38-4 325 P Exteme 0003 287 63 175 P 544 35 289 P 988 0 494 P 05 P o+ 63 39 39 P P P P P P P
Benzoyl peroxide 94-36-0 343 P Extreme  0.004 100 506 753 P 100 762 881 P 1000 813 907 P >2000 N - - 40 N N N N P P P
Kathon CG ;2;;223_544 & os3 P Extreme 0,005 100 -04 498 P 9.6 00 498 P 909 43 476 P 20 P + - 32 22 22 P P P P P P P
) 990 910 950 6.5
- 51+ . . .5 . 90. . 3 + + . . . .
p -Benzoguinone 106-51-4 0.25 P Exteme 001 95 8.5 900 P 100 881 941 P 07 oo ong P o P 43 27 22 22 P P P P P P P
Tetrachloro-salicylanilide 1154-59-2 5.87 P Extreme  0.04 434 21 27 P 683 96 389 P 368 90 229 P 12 P -+ 63 30 3.0 P P P P P P P
1-Chloro-2.4-dinitrobenzene ~ 97-00-7 227 P Exweme 004 893 61 477 P 100 63 32 P 1000147573 p 23 P + 0+ 50 19 22 19 P P P P P P P
999 583 791 25
Potassium dichromate 7778509 -3.59 P Extreme  0.08 689 06 347 P 8.6 10 423 P 616 22 308 P 13 P + o+ 32 21 11 11 P P P P P P P
Hydroquinone 123319 103 pre/pro-MA P Strong 0.1 100 259 629 P 100 673 837 P 833 511 672 P 9.8 P £ - 50 21 2.1 P P P P P P P
Glutaraldehyde 111-30-8 0.18 P Strong 0.1 16 531 273 P 251 852 552 P 302 854 578 P 243 P + o+ 53 28 27 27 P P P P P P P
1,4-Phenylencdiamine 106-50-3 039 pre/pro-MA P Stong  0.16 100 711 855 P 100 706 83 P 930 235 583 30 P s 367 21 21 P P P P P P P
998 422 710 45
Lauryl gallate 1166-52-5 621 pre/pro-MA P Strong 0.3 100 190 595 P 100 950 975 P 909 87 498 P 11 P + 0+ 82 20 29 20 P P P P P P P
509 266 433 1328
; 79- . /pro- . ) 97. 4 767 3 8l - ! ) :
Propyl gallate 121-79-9 179 pre/pro-MA P Stong 032 71 564 76 P 100 623 8L1 P Yoy el P o P 125.0 24 324 P P P P P P P
2-Aminophenol 95-55-6 0.6 prejpro-MA P Strong 04 100 373 686 P 9.0 62 sL1 P 92 181 572 P 15 P + - 60 11 11 P P P P P P P
2Nitro-1 4-phenylendiamine  5307-14-2 055  pre/pro-MA P Strong 04 154 30 92 P 48 15 131 P 933 0 467 P 115 P S+ 4907 2767 2767 P P P P P P P
2,5-Diaminotoluene sulfate 615-509 016 pre/pro-MA P Strong 04 100 179 590 P 100 248 624 P 784 150 467 P 54 P 4 1160 400 404 40.0 P P P P P P P
2-Methyl-2/ -isothiazol-3-one 2682204 -0.83 P Stong 0419 940 7.0 505 P 818 00 409 P 979 0 490 P 1.8 P + o+ 247 92 79 19 P P P P P P P
Methyl-2-octynoate 111-12-6 26 P Stong 045 419 40 230 P 8.6 05 421 P 972 0 486 P 25 P £ - 3758 280 280 P P P P P P P
Cobalt (II) chloride 7646-79-9 0.85 metal P Stong 057 74 00 37 IC* 97 11 54 P 303 350 326 P fgig P o+ 2083 355 355 P P P P P P P
604 112 358 6.2
2 -00- .3 g . .7 B 3. R . A + + R 3 . 2
Formaldehyde 50-00-0 035 P Strong 0.7 257 16 136 P 858 00 429 P Ga a oo byl P 58 4 52 43 P P P P P P P
Metol 55.55-0 079 pre/pro-MA P Stong 078 100 228 614 P 100 222 6L1 P 1000 447 724 P 22 P ND P P P P P P
lodopropynyl butylearbamate ~ 55406-53-6  2.45 P Strong 0.9 988 58 523 P 100 03 s01 P 97 0 499 P 2.1 P -+ 128 82 82 P P P P P P P
1.2-Dibromo-2 4-dicyanobutane  35691-65-7  1.63 pre-MA P Strong 0.9 902 74 488 P 100 7.1 536 P 1322 ;gj 2‘1‘; P ;j P + 4+ 99 108 94 94 P P P P P P P
2-Hydroxyethyl acrylate 818-61-1 025 P Moderate 1.4 100 163 581 P 100 234 617 P 926 889 908 P 323 P £+ 244 108 195 108 P P P P P P P
Glyoxal 107222 -1.66 P Moderate 14 128 08 68 P 39 19 179 P 565 678 622 P 89.1 P -+ 3960 2867 2867 P P P P P P P
Bisphenol A diglycidyl ether  1675-54-3 3.84 P Moderate 1.5 16 47 81 P 202 76 139 P 425 11 218 P 52 P + 4+ 360 183 222 183 P P P P P P P
2-Mercaptobenzothiazole 149-30-4 2.86 P Moderate 17 566 03 284 P 100 69 534 P 975 0 488, 481 P S+ 1690 5715 575 P P P P P P P
P : : : - : : k 999 32 515 574 ’ : :
893 107 50.0 16.1
Isoeugenol 97-54-1 2656 pre/pro-MA P Moderate 18 285 248 267 P 721 662 61 P 01 ars aoa P P P 1125 c P P P P P P
) 1000 855 9238 9.4
05- 9 .
Dicthyl maleate 141-05-9 22 P Moderate 2.1 318 77 198 P 963 30 497 P o5 ons ses P ot P + 1200 64.0 64.0 P P P P P P P
3-Dimethylamino propylamine ~ 109-55-7 -0.45 pro/pre P Moderate 22 6.4 0.6 35 IC * 35.7 0.5 18.1 P 10.2 0 5.1 P 85.8 P + + 276.7 82.1 165.8  82.1 P P P P P P P
o : : 34 0 17 99.9
Ethylenediamine free base 107-15-3 -1.62 pro/pre P Moderate 22 2.7 0.6 1.7 IC * 8.8 0.5 4.6 IC* 18.6 07 07 N/P 540.1 P + - 2717 265.7 265.7 P P P P P P P
1.2-Benzisothiazolin-3-one 2634-33-5 64 P Moderate 23 100 04 502 P 100 79 539 P 977 97 537 P 32 P -+ 18 06 06 P P P P P P P
Methyl 2-nonynoate 111-80-8 31 P Moderate 2.5 150 14 82 P 357 73 215 P 1000 32 516 P 18 P + - 1917 918 91.8 P P P P P P P

Phenylacetaldehyde 122-78-1 1.54 P Moderate 3/4.7 224 983 60.3 P 448 832 64.0 P 60.7 22,6 417 P 28.5 P + + 27.0 17.3 13.0 13.0 P P P P P P P
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Supplemental data 1 Dt X (1)

Altemative Methods

Applicability LLNA 2 outof 3 3 outof 3
domain Human ADRA-DM* ADRA-WM DPRA +* Keratinosens ' h-CLAT'
Name CASNo.  log Kow (Pre-/Pro-hapten final
12304 metal EDC3 Depletion (%) proan ) Depletion (%) oo ) Depletion (%) Mean ECI50 EC200 T using  using using using  using using
and metal) Cagory  [%  ————— " Resut ————— "% Resull —————— [ Reult  ECL5 Result CDS6CDS4 |l (CDS6) (CDS4) B Resul  ADRA- ADRA- ADRA- ADRA- %
ww]  NAC NaL P NAC NaL cys  Lys (@) I [ng/mL] [pg/mL] M DM WM DM WM
Cinnamic aldehyde 104-55-2 1.82 P Moderate 3.1 411 85 248 P 743 322 532 P 706 432 569 P 16.1 P £+ 280 102 123 102 P P P P P P P
) 947 15 481 9.7
Benzylideneacetone 122:57-6 2.04 P Moderate 3.7 49 72 261 P 391 20 205 P P + 4 353 258 346 258 P P P P P P P
924 0 462 7.0
3-Propylidenephthalide 17369-59-4  2.03 pre P Moderate 3.7 42 53 47 IC* 72 73 13 P 143 306 225 P >2000  IC* + 4+ 130 312 556 312 P c* P P P P P
Farnesol 4602-84-0 577 pro P Moderate 4.1 147 40 93 P 1.6 00 58 P 73 0 37 Ic* 13.0 P X 210 210 P P P P P P P
) 13/6.3/ 857 169 513 232
-. . .. B » B 3 N + + X . .| X
Citral 5392-40-5 345 P Moderte o 52 58 55 P 59 41 50 P AP & e P 240 84 150 84 P P P P P P P
) 10101-97-0/ . . .
Nickel (II) sulfate Tsesia 017 metal P Moderate 48 33 00 17 IC* 35 02 19 IC* 120 -7 00 IC* 3290 P 4 1500 454 451 451 P P P P P P P
Tetramethylthiuram disulfide ~ 137-26-8 1.7 P Moderate 52 100 44 522 100 21 510 P 95 69 532 P 0.8 P £+ 100 91 27 27 P P P P P P P
trans-2-Hexenal 6728263 1.58 P Moderate 5.5 804 123 463 971 216 593 P 979 36 S08 P 83.4 + 4+ 189 60 57 57 P P P P P P
3 4-Dihydrocoumarin 119-84-6 0.97 P Moderate 5.6 L1 45 28 14 109 62 P 0 397 199 P >2000 N -+ 8100 5317 5317 P N P P P P P
57/25.8/
Geraniol 106-24-1 347 profpre P Weak 204/ 99 41 70 P 134 00 67 P 0 100 50 IC* 1100 P £ - 1392 1230 1230 P P P P P P P
11.8/5.6
Resorcinol 108-46-3 103 pre/pro-MA P Moderate 592 40 22 31 IC* 134 03 69 P 16 0 08 IC*  >2000 IC* -+ 6134 2015 2005 P c* P I * P P P
2-Phenylpropionaldehyde 93-53-8 1.96 P Moderate 6.3 s0 46 63 P 2091 171 231 P ‘z‘iz 2;? ?‘5‘; P 2‘6”5‘ P £+ 379 382 M5 382 P P P P P P P
safranal 11626-7 32 P Moderate 7.5 Coo 35 67 P Co 3 56 B 918 0 459 P 54 P ND P P P P P P
elution clution
Perillaldehyde 2111753 334 P Moderate 8.1 291 185 238 P 857 135 496 P 319 138 228 P 16.6 P £ - 643 sla 514 P P P P P P P
964 937 951
Ethyl acrylate 140-88-5 122 P Weak 2807 878 137 508 P 100 301 651 P 0o soa e 455 P ND P P P P P P
R-Carvone 6485-40-1 3.07 P Weak 12.9 63 48 55 P 175 18 96 P %3 0 P 96.6 P + 4+ 2450 950 1140 950 P P P P P P P
+ +
Eugenol 97-53-0 273 pre/pro-MA P Weak 12.9 160 85 123 P 384 114 249 P 92 192 142, 2000 py 1432 644 1372 644 P P P P P P P
383 42 213 63.7 .
Abietic acid 514-103 6.46 pre P Weak 14.7 955 113 534 P 870 201 535 P 999 163 81 P 16.6 P - - 896 c* P P P P P P
Lyral 31906-04-4 3.3 P Weak 17.1 742 63 402 P 8.9 58 463 P 394 34 214 P 718 P + o+ 2548 760 752 752 P P P P P P P
Phenyl benzoate 93-99-2 3.04 P Weak 17.1 13 18 15 N 28 23 26 N 649 22 336 P >§T"° N + o+ 5000 1378 2364 1378 P N N P P P P
Lilial 80-54-6 436 P Weak 18.7 70 39 54 P 171 45 108 P 140 07 74 P >2000 N -+ M2 46 446 P P P P P P P
Pentachlorophenol 87-86-5 474 profpre P Weak 20 51 33 42 1C* 13 01 07 IC* 0 145 73 P 52000 IC* S+ 334 190 19.0 P c* 1©* P P P P
. § 0 151 76 123.6
Cinnamyl Alcohol 104-54-1 1.84 profpre P Weak 21 9 06 12 IC* 10 01 06 IC* P P + 4 3500 1016 1966 1016 P P P P P P P
203 27 120 239
) 175 65 120 79.4
=13~ . . . . . .. . + + . . .. R
Hydroxycitronellal 107-75-5 211 P Weak 23 175 15 95 P 295 52 174 P o e oy o P 7000 354 268 268 P P P P P P P
Imidazolidiny] urea 39236469 8.8 P Weak 2 354 20 187 P 367 28 197 P 38009 23 g 454 P + o+ 400 423 393 393 P P P P P P P
Y : k : : : : : 500 206 398 413 g : : :
Undecylenic acid 112:38-9 437 P Weak 25 15 02 09 24 00 12 N 14 01 57 N 56.7 P ND P P P
5-Methyl-2,3-hexanedione 13706-860  0.06 P Weak 258 64 348 206 P 18 737 427 P 258 75 167 P 498 P + 4 2581 2537 2116 2116 P P P P P P P
Ethylencglycol dimethacrylate  97-90-5 221 P Weak 28 59 26 43 N 195 54 125 P 873 124 498, 7.4 P .+ 5636 5354 5354 P P P P P P P
935 339 637 14.1
N-Buty! glycidyl ether 2426-08-6 1.08 P Weak 28 27 02 14 N 1290 42 85 P 673 115 394 P 59.4 P - - 1853 N N P P P P P
Penicillin G 61336 1.85 P Weak 30 26 17 22 N 08 29 19 N 143 0o 72 P 13086 N o+ 5000.0 37543 37543 P ic i ic P P P
. 0 97 48 2000
Aniline 62533 108 pre/pro-MA P Weak 89 37 07 22 IC* 40 07 24 IC* 0 a4 1, It by PN + 4+ 9300 5372 5508 5372 P c* 1c* Ic* P P P
Methylmethacrylate 80-62-6 1.28 P Weak 9% 00 00 00 N 7705 41 N 553 118 335 P 4284 py -+ 1000.0 4797 4797 P ic i P P P P

BT
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Supplemental data 1 Dt X (2)

Altemative Methods

Applicability LLNA 2 out of 3 3 outof 3
domain Human ADRA-DM* ADRA-WM DPRA * Keratinosens ' h-CLAT'
Name CASNo.  log Kow (Pre-/Pro-hapten final
2y Pl EC3 Depletion (%) \roan Depletion (%) yroan Depletion (%)*  Mean ECI50 EC200 T using - using oo using - using
and metal) Cagory  [%  ————— " Rt ————— [ Relt —————— (S0 Result  ECLS  Result  CDS6 CDS4 N7 (CDSG) (CD54) | UL Resuli  ADRA- ADRA- [hpf ADRA- ADRA- o
whw)]  NAC NAL ® NAC NAL Cys  Lys [ngml] [pg/mL] M DM WM DM WM
Benzaldehyde 100-52-7 171 P NS S5 253 29 41 P 100 137 568 72 0 36 N 443.1 P © 4 4884 3003 2599 2599 P P 3 P P P 3
Benzocaine 94.09-7 18 pre/proSB P NS >50 23 31 27 I+ 00 00 00 1C* 202 0 146 P 18.2 P w55 Ta2 742 P P P P P P P
Coumarin 91-64-5 151 P NS >50 05 39 22 12 15 13 N o 0 05 N 60.0 P - 54 N N N N P P P
Benzyl alcohol 100-51-6 1.08 P NS NC 00 05 02 00 00 00 N 21 80 51 N 40000 N - 10000 7666 7666 P N N N P P P
Nickel chloride 7718549 0.05 metal P NS NC L1 00 05 IC* 19 05 12 IC* 431 03 217 P M5 e + o+ 578 309 189 189 P c* Ic* P P P P
Streptomycin sulfate 3810740 753 P NS NC 49 07 28 N 45 03 24 N 0 45 23 N 22000 N - 10000 N N N N N N N
Kanamycin 8063078 6.7 P NS NC ND ND ND 52000 N -~ 10000 N N N N ND ND  ND
) ) 19 750 384 >2000
Phthalic anhydride 85449 2.07 N Swong  0.16 03 969 486 P 96 956 526 P Y e e e N S 4000 N N N N P P P
Hexyl salicylate 6259763 5.06 N Swong 018 14 31 23 N 12 00 06 N 39 11 25 N 40000 N 477 527 527 P N N N P P P
Benzyl salicylate 118-58-1 431 N Moderte 29 00 00 00 N L5 06 L1 N 38 15 27 N 8.4 - 30 C* Ic* ICc* IC* P P P
' 0o o0 o 52000
Sodium lauryl sulfate 151213 242 N Weak 14 02 02 02 N 01 04 03 N PO 0 N S - 600 N N N N c 1c 1
Benzyl benzoate 120514 3.54 N Weak 17 00 28 14 N 35 39 37 N 02 30 16 N 7.5 P N Y c*  Ic* Ic* ICc* P P P
a-iso-Methylionone 127515 484 N Weak 218 45 37 41 N 38 00 19 N 45 0 23 N 40000 N S+ a3 525 525 P N N N P P P
dJ-Citronellol 106229 3.56 N Weak 435 46 35 40 N 33 01 17 N 144 0 72 P 40000 N £ - 926 503 50.3 P N N P P P P
Tsopropyl myristate 110270 7.17 N Weak 44 00 18 09 N 24 28 26 N 59 0 30 N 22000 N ND N N N ND  ND  ND
Pyridine 110-86-1 08 N Weak 7 10 03 07 N L1 05 08 N 00 22 -1 N 13;2'0 N £ . 41667 23700 23700 P N N N P P P
2000
Xylene 1330207 3.09 N Weak 958 00 00 00 N 08 05 07 N 00 07 04 N po- N ND N N N ND ND  ND
p-Aminobenzoic acid 150-13-0 0.96 N NS >10 00 01 00 N 4 01 07 N 60 05 32 N >i'°T°° N ND N N N ND ND  ND
Methyl salicylate 119368 2.6 N NS 20 00 04 02 N 300030 31 N 03 1.3 1.3 N >§f0 N S 54 N N N N N N N
1-Butanol 71363 0.84 N NS 20 01 08 05 N 12 03 08 N 0 1206y Z2000 -~ 10000 N N N N N N N
07 0 03 BT
Salicylic acid 69-72.7 0.24 N NS 25 00 04 02 N L9 31 25 N Zj 2:(1] li'g PN >;°T°° N S+ 10000 6089 6089 P N N ic P P P
4-Hydroxybenzoic acid 99.96.7 139 N NS 25 00 14 -07 N 36 29 33 N R g (2)§ ié N >§?° N - - 10000 N N N N N N N
Lactic acid 50215 20.65 N NS 25 00 28 14 N 03 00 02 N R g o.g ?‘5‘ N 1(?0 N S 28000 N N N N N N N
Octanoic acid 124072 3.03 N NS >50 00 12 06 N 36 37 36 N 0 09 05 N 52000 N S+ 3590 1587 1587 P N N N P P P
82 0 41 145
Propyl paraben 94.13-3 2.98 N NS >50 01 19 10 N 18 20 19 N AR I, P + 4 1067 6l4 708 614 P P P P P P P
4-Methoxyacetophenone 100-06-1 175 N NS 50 33 33 33 N 57 31 44 N 4'3 O‘é 2'3 N 35767‘1(’ P - - 460 N N N N P P P
2-Proparol 67-63-0 0.28 N NS 50 01 28 15 N 07 11 09 N g o.g 03§ >;°T°° N S 500000 N N N N N N N
Diethyl phthalate 84-66-2 2.65 N NS 100 00 17 09 N 40 42 41 N 08 0 04 N 22000 N S+ 6000 2966 2966 P N N N P P P
Propylene glycol 57.55-6 0.78 N NS 100 01 22 11 N 00 10 05 N g ?: 8(3, N >;°T°° N S o 50000 N N N N N N N
Glycerol 56-81-5 165 N NS 100 03 07 05 N 07 05 06 N 8 f; (‘)3 N >§?° N - 50000 N N N N N N N
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Supplemental data 1 Dt X (3)

Altemative Methods

Applicability LINA
domain Human ADRA-DM* ADRA-WM DPRA -
Name CASNo.  log Kow (Pre-/Pro-hapten final
1237 el EC3 Depletion (%) e ) Depletion (%) po. ) Depletion (%) Mean
and metal) Category  [%  ————— 00 Resull ————— " Resl  —————— 7 Result
wh)]  Nac NaL @ NAC NAL 9 Cys  Lys )

—_— 0 0.8 0.4
Sulfanilamide 63-74-1 -0.55 N NS NC 0.0 14 0.7 N 2.7 32 3.0 N 38 0 19 N
Tween 80 9005-65-6 4.23 N NS NC 4.2 0.2 22 N 1.9 0.4 1.2 N 10.2 0 5.1 N
Dextran 9004-54-0 NC N NS NC 73 0.0 3.7 N 0.4 0.4 0.4 N ND

MA: Michael accepter, SB: Schiff base, NC: Not-calculated, ND: No data, IC: Inconclusive

*Jd FHRRPAAN Dr O RR M DRE R

! Urbisch et al. (2015) OF — % %51

> Casati S et al. (2016) DT — % % 3| H

*J. A. Troutman et al. (2011) D7 — % % 3| H

* Fujita M et al. (20192) OF—4 %5 L7 b D EFHATHL LT

> Takenouchi O et al. (2015) D7 — % % 5|

* Urbisch et al. (2015) DT —ZIZH1F 5 Cys-pepitde 3 & U8 Lys-peptide (DFETFH )5 Depletion & H H L7z
® -7 a ® Cys-peptide 3 £ " Lys-peptide ¢ Depletion 7> & Fi it L7
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Supplemental data 2-1.STS, ITA-SA 3 X OV ITS-2MA T L 7= 124 (L &M D ABRIED T — #

Applicabili ADRA-DM* ADRA-WM DPRA® h-CLAT® DEREK®
Chemical CASNo. log Kow /1‘3;‘1-1:;3;:"6'“ 2D e Result S Potency 2P vean Result S Potency e Result S Potency o6 cpsa (ECCDI;;)) (EC(;)ZSOA?) Result S Potency - pcult N
and metal) NAC NAL (%) score class NAC NAL (%) score class Cys Lys (%) score class [ng/mL] [ug/mL] [ug/mL] [ugmL] score class score
Diphenylcyclopropenone 886-38-4 3.25 28.7 63 175 P 2 Weak 54.4 35 289 P 2 Weak 99.5 35 515 P 3 Strong - + 6.3 NC 3.92 3.92 P 3 Strong P 1
Oxazolone 15646-46-5 1.51 8.3  80.1 82.7 P 3 Strong 89.6 743 82.0 P 3 Strong 747 124 43.6 P 3 Strong + - 166.6 271 NC 271 P 3 Strong P 1
Chlorothalonil 1897-45-6 3.66 95.2 34 493 P 3 Strong 100 34 517 P 3 Strong 100 1.9 510 P 3 Strong + - 0.72 0.21 NC 0.21 P 3 Strong P 1
Kathon CG (2&";;?25_;34 100 04 498 P 3 Strong 99.6 0.0 498 P 3 Strong 946 126 536 P 3 Stong + - 32 221 NC 221 P 3 Strong PP 1
p -Benzoquinone 106-51-4 0.25 96.5 835 90.0 P 3 Strong 100 88.1 941 P 3 Strong 958 90.0 929 P 3 Strong + + 4.3 2.67 2.24 224 P 3 Strong P 1
Tetrachloro-salicylanilide 1154-59-2 5.87 43.4 21 227 P 2 Weak 68.3 9.6 389 P 2 Weak 36.8 9.0 229 P 2 Weak - + 6.3 NC 2.98 2.98 P 3 Strong N 0
Bandrowski's base 20048-27-5 0.74 pre/pro-MA 100 5.7 529 P 3 Strong 100 147 573 P 3 Strong 875 42 459 P 3 Strong + + 4.9 3.85 1.6 1.6 P 3 Strong P 1
4-Nitrobenzyl bromide 100-11-8 2.7 100 24.1  62.0 P 3 Strong 100 459 73.0 P 3 Strong 99.8 21.6  60.7 P 3 Strong. + + 3.8 0.8 0.91 0.8 P 3 Strong P 1
1-Chloro-2,4-dinitrobenzene 97-00-7 2.27 89.3 6.1 477 P 3 Strong 100 63 532 P 3 Strong 99.8  19.6  59.7 P 3 Strong + + 5 1.92 2.23 1.92 P 3 Strong P 1
Potassium dichromate 7778-50-9 -3.59 68.9 0.6 347 P 2 Weak 83.6 1.0 423 P 2 Weak 61.6 -2.2 308 P 2 Weak + + 3.2 2.09 1.06 1.06 P 3 Strong P 1
Glutaraldehyde 111-30-8 -0.18 0.8 531 269 P 2 Weak 25.1 852 552 P 3 Strong 252 842 547 P 3 Strong + + 53 2.78 2.7 2.7 P 3 Strong P 1
Hydroquinone 123-31-9 1.03 pre/pro-MA 100 259 629 P 3 Strong 100 673 837 P 3 Strong 99.6 537 76.7 P 3 Strong + - 5 2.13 NC 213 P 3 Strong P 1
Phthalic anhydride 85-44-9 2.07 0.3 969 486 P 3 Strong 9.6 956 526 P 3 Strong -7.3 370 185 P 1 Weak - - 400 NC NC NC N 0 NS P 1
Maleic anhydride 108-31-6 1.62 100 89.6 94.8 P 3 Strong 100 96.7 984 P 3 Strong 100 459 NC P 3 Strong - + 658 NC 2984 2984 P 1 Weak P 1
1,4-Phenylenediamine 106-50-3 -0.39 pre/pro-MA 100 71.1 855 P 3 Strong 100 70.6 853 P 3 Strong 802 115 459 P 3 Strong + - 36.7 2.09 NC 2.09 P 3 Strong P 1
Hexyl salicylate 6259-76-3 5.06 1.4 3.1 2.3 N 0 NS 1.2 0.0 0.6 N 0 NS 0.0 -04 0.0 N 0 NS - + 147.7 NC 5273 5273 P 2 Weak N 0
Benzyl bromide 100-39-0 2.88 61.0 103 357 P 2 Weak 96.3 347 655 P 3 Strong 99.9 265 632 P 3 Strong + + 7.5 32 2.86 2.86 P 3 Strong P 1
Benzoyl peroxide 94-36-0 3.43 100 506 753 P 3 Strong 100 762  88.1 P 3 Strong 100 56 528 P 3 Strong. - - 349 NC NC NC N 0 NS P 1
Lauryl gallate 1166-52-5 6.21 pre/pro-MA 100 19.0  59.5 P 3 Strong 100 95.0 975 P 3 Strong 90.9 8.7 498 P 3 Strong + + 8.2 2.02 291 2.02 P 3 Strong P 1
Propyl gallate 121-79-9 1.79 pre/pro-MA 97.1 564 76.7 P 3 Strong 100 623 811 P 3 Strong 24.8 -303.0 NC P 1 Weak - + 125 NC 32.4 32.4 P 2 Weak P 1
2,5-Diaminotoluene sulfate 615-50-9 NA pre/pro-MA 100 179  59.0 P 3 Strong 100 248 624 P 3 Strong 100 6.0 53.0 P 3 Strong + + 116 40 40.4 40 P 2 Weak P 1
2-Aminophenol 95-55-6 0.6 pre/pro-MA 100 373  68.6 P 3 Strong 99.0 632 811 P 3 Strong 86.5 245 555 P 3 Strong + - 6 1.1 NC 1.1 P 3 Strong P 1
2-Nitro-1,4-phenylendiamine 5307-14-2 0.55 pre/pro-MA 15.4 3.0 9.2 P 1 Weak 24.8 15 131 P 1 Weak 99.2 57 525 P 3 Strong - + 490.7 NC 276.68 276.68 P 1 Weak P 1
Chloramine-T dihydrate 149358-73-6 -0.5 100 100 100 P 3 Strong 96.6 97.1 969 P 3 Strong 100 359  68.0 P 3 Strong + + 3147 2592 291 259.2 P 1 Weak P 1
CD-3 25646-71-3 -3.09 pre/pro-MA 76.6 165 46.6 P 3 Strong 97.8 129 554 P 3 Strong 90.1 13.6 519 P 3 Strong + + 245 1073 1637 10.73 P 2 Weak P 1
Cobalt (II) chloride 7646-79-9 0.85 metal 7.4 0.0 3.7 IC * 0 NS 19.3 0.3 9.8 P 1 Weak 30.1 - NC P 2 Weak - + 208.3 NC 35.5 35.5 P 2 Weak P 1
Formaldehyde 50-00-0 0.35 25.7 1.6 136 P 1 Weak 85.8 0.0 429 P 2 Weak 44.2 3.6 239 P 2 Weak + + 58 4.3 52 4.3 P 3 Strong P 1
lodopropyny! butylcarbamate 55406-53-6 2.45 98.8 58 523 P 3 Strong 100 03 50.1 P 3 Strong 99.8 1.0 504 P 3 Strong - + 12.8 NC 8.15 8.15 P 3 Strong N 0
1,2-Dibromo-2,4-dicyanobutane 35691-65-7 1.63 pre-MA 93.2 3.0 481 P 3 Strong 100 7.1 53.6 P 3 Strong 99.6 -575.5 NC P 3 Strong + + 9.9 10.8 9.42 9.42 P 3 Strong P 1
Isoeugenol 97-54-1 2.65 pre/pro-MA 28.5 248 267 P 2 Weak 72.1 662 69.1 P 3 Strong 558 12,6 342 P 2 Weak - - 112.5 NC NC NC IC * 0 NS P 1
1-Naphthol 90-15-3 2.69 pre-MA 21.5 25 120 P 1 Weak 57.8 125 352 P 2 Weak 218 174 19.6 P 1 Weak + + 57.2 18.3 12.7 12.7 P 2 Weak P 1
1-Phenyl-1,2-propanedione 579-07-7 111 13.1 238 184 P 2 Weak 16.0 265 213 P 2 Weak 655 224 440 P 3 Strong + + 123.1 81.5 56.7 56.7 P 2 Weak P 1
2-Hydroxyethyl acrylate 818-61-1 -0.25 100 163 58.1 P 3 Strong 100 234 617 P 3 Strong 100 935  96.8 P 3 Strong + + 24.4 10.8  19.49 10.8 P 2 Weak P 1
Glyoxal 107-22-2 -1.66 12.8 0.8 6.8 P 1 Weak 339 1.9 179 P 2 Weak 68.2 267 475 P 3 Strong - + 396 NC 286.7 286.7 P 1 Weak P 1
Bisphenol A diglycidyl ether 1675-54-3 3.84 11.6 4.7 8.1 P 1 Weak 20.2 7.6 139 P 1 Weak 74.8 32 390 P 2 Weak + + 36 18.27 222 1827 P 2 Weak P 1
Vinyl pyridine 1337-81-1 1.71 18.1 77 129 P 1 Weak 81.5 0.0 408 P 2 Weak 99.5 09 502 P 3 Strong + - 72.4 13.2 NC 13.2 P 2 Weak P 1
2-Mercaptobenzothiazole 149-30-4 2.86 56.6 0.3 284 P 2 Weak 100 69 534 P 3 Strong 100 -3.6  50.0 P 3 Strong - + 169 NC 57.5 57.5 P 2 Weak P 1
2-Methyl-2H -isothiazol-3-one 2682-20-4 -0.83 94.0 7.0 505 P 3 Strong 81.8 0.0 409 P 2 Weak 100 1.1 50.6 P 3 Strong + + 24.7 9.23 7.89 7.89 P 3 Strong P 1
3-Dimethylamino propylamine 109-55-7 -0.45 pro/pre 6.4 0.6 35 IC * 0 NS 35.7 0.5 181 P 2 Weak 8.0 -2.1 4.0 1c* 0 NS + + 276.7 82.1 165.8 82.1 P 2 Weak P 1
Ethylenediamine 107-15-3 -1.62 pro/pre 2.7 0.6 1.7 IC * 0 NS 8.8 0.5 4.6 IC * 0 NS 0.7 -0.3 0.4 IC * 0 NS + - 271.7  265.7 NC  265.7 P 1 Weak P 1
1,2-Benzisothiazolin-3-one 2634-33-5 0.64 100 04 502 P 3 Strong 100 79 539 P 3 Strong 97.7 9.7 537 P 3 Strong - + 1.83 NC 0.55 0.55 P 3 Strong P 1
Methyl pyruvate 600-22-6 -0.96 0.6 0.3 0.5 N 0 NS 2.1 0.4 1.2 N 0 NS 0.5 118 59 N 0 NS - - >5000 NC NC NC N 0 NS N 0
Methyl 2-nonynoate 111-80-8 3.1 15.0 1.4 8.2 P 1 Weak 35.7 73 215 P 2 Weak 99.7 1.8 508 P 3 Strong + - 191.7 91.8 NC 91.8 P 2 Weak P 1
Phenylacetaldehyde 122-78-1 1.54 224 983 60.3 P 3 Strong 448 832 64.0 P 3 Strong 36 106 233 P 2 Weak + + 27 17.29  13.03  13.03 P 2 Weak P 1
Cinnamic aldehyde 104-55-2 1.82 37.0 131 25.0 P 2 Weak 743 322 532 P 3 Strong 715 647 711 P 3 Strong + + 28 10.2 12.3 10.2 P 2 Weak P 1
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Supplemental data 2-1 D¢ X (1)

Applicabili ADRA-DM* ADRA-WM DPRA® h-CLAT® DEREK®
. domain (Pre- epletion (¢ o (9 epletion (¥
Chemical CASNo-logKow /Pro-hapten '** M Mnc A1 Result [TS scorc Potency M Mean Result TS score Potency M Mean Result  [TS score Potency CD86 CD54 (E‘CDI;(?) (E‘CDZSOAS) Result  [TS score Potency Result [TS score
and metal) NAC NAL (%) class NAC NAL (%) class Cys Lys (0 class [ng/mL] (ug/mL] [ug/mL] [ng/mL] class
m-Aminophenol 591-27-5 0.24 pre/pro-MA 4.2 0.0 2.1 IC * 0 NS 16.7 0.0 83 P 1 Weak 2.1 -0.8 1.1 1c* 0 NS - + 243.2 NC 117.1 117.1 P 2 Weak P 1
Diethyl sulfate 64-67-5 1.14 1.4 0.1 0.7 N 0 NS 1.8 0.6 1.2 N 0 NS 26.2 9.6 179 P 1 Weak + - 373 2404 NC 2404 P 1 Weak P 1
3-Propylidenephthalide 17369-59-4 2.03 pre 4.2 53 4.7 IC * 0 NS 72 73 73 P 1 Weak -5.6 12,6 6.3 1c* 0 NS + + 113 31.2 55.6 31.2 P 2 Weak N 0
Benzylideneacetone 122-57-6 2.04 44.9 7.2 261 P 2 Weak 39.1 20 205 P 2 Weak 92.7 -12.2 464 P 3 Strong. + + 35.3 25.8 34.6 25.8 P 2 Weak N 0
2,4-Heptadienal 5910-85-0 1.86 35.8 501 429 P 2 Weak 53.5 379 457 P 2 Weak 973 239 60.6 P 3 Strong + + 6.9 3.51 5.09 3.51 P 3 Strong P 1
Tropolone 533-75-5 0.38 2.8 0.0 1.4 N 0 NS 4.6 0.1 2.3 N 0 NS -3.3 1.1 0.6 N 0 NS + + 86.7 273 30.18 27.3 P 2 Weak P 1
o-Methylcinnamaldehyde 101-39-3 2.37 28.4 26 155 P 2 Weak 31.4 1.5 164 P 2 Weak 6.7 16.7 117 P 1 Weak + + 139 40.8  70.16 40.8 P 2 Weak P 1
Nickel (II) sulfate ;3:;2;?1;0/ NA metal 33 0.0 1.7 1C * 0 NS 3.5 0.2 1.9 1c 0 NS -12.0  -1.7 0.0 IC * 0 NS + + 150 45.4 45.1 45.1 P 2 Weak P 1
Tetramethylthiuram disulfide 137-26-8 1.7 100 44 522 P 3 Strong 100 2.1 510 P 3 Strong 100 1.6 508 P 3 Strong + + 10 9.11 2.7 2.7 P 3 Strong P 1
trans-2-Hexenal 6728-26-3 1.58 80.4 123 463 P 2 Weak 97.1 21.6 593 P 3 Strong 97.0 156 563 P 3 Strong + + 18.9 6 5.7 5.7 P 3 Strong P 1
Resorcinol 108-46-3 1.03 pre/pro-MA 4.0 2.2 3.1 IC * 0 NS 13.4 0.3 6.9 P 1 Weak -1.0 131 6.6 P 1 Weak - + 613.4 NC 201.5 2015 P 1 Weak P 1
Diethyl maleate 141-05-9 2.2 31.8 7.7 198 P 2 Weak 96.3 3.0 497 P 3 Strong 99.8 744 871 P 3 Strong + - 120 64 NC 64 P 2 Weak P 1
2-Methoxy-4-methyl-phenol 93-51-6 1.88 pre/pro-MA 32 5.8 4.5 IC * 0 NS 3.4 9.4 6.4 P 1 Weak 13.6 3.9 8.7 P 1 Weak + + 280 30.8 2074 30.8 P 2 Weak P 1
2-Phenylpropionaldehyde 93-53-8 1.96 8.0 4.6 6.3 P 1 Weak 29.1 17.1 231 P 2 Weak 482 212 347 P 2 Weak + + 37.9 38.2 44.5 38.2 P 2 Weak P 1
4-Chloroaniline 106-47-8 1.72 1.0 0.7 0.8 N 0 NS 3.8 0.6 2.2 N 0 NS 0.3 -0.1 0.2 N 0 NS + - 200 87.7 NC 87.7 P 2 Weak P 1
Methyl methanesulfonate 66-27-3 -0.66 8.7 3.7 6.2 P 1 Weak 25.9 9.6 17.8 P 2 Weak 93.0 103 51.7 P 3 Strong - - 26.7 NC NC NC N 0 NS P 1
Perillaldehyde 2111-75-3 -0.66 29.1 185 238 P 2 Weak 85.7 135 49.6 P 3 Strong 319 138 229 P 2 Weak + - 643  51.43 NC 51.43 P 2 Weak P 1
5-Methyl-2-phenyl-4H-pyrazol-3-one 89-25-8 2.56 0.8 6.6 3.7 N 0 NS 1.1 3.0 2.0 N 0 NS 7.1 -236.2 NC N 0 NS - - 417 NC NC NC N 0 NS P 1
Trimellitic anhydride 552-30-7 1.95 19 97.0 494 P 3 Strong 45 975 510 P 3 Strong 3.1 0.9 2.0 N 0 NS + - 250 81.2 NC 81.2 P 2 Weak P 1
2-Ethylhexyl acrylate 103-11-7 4.09 27.4 34 154 P 1 Weak 13 135 7.4 P 1 Weak 100 436 71.8 P 3 Strong + + 280  99.96 103.77  99.96 P 2 Weak P 1
o-Amylcinnamaldehyde 122-40-7 4.33 0.0 1.6 0.8 N 0 NS 3.1 3.8 34 N 0 NS 1.4 1.0 1.2 N 0 NS - + 242 NC 2594 2594 P 2 Weak P 1
2,3-butanedione 431-03-8 -1.34 41.2 255 334 P 2 Weak 100 295 648 P 3 Strong 750 266 50.8 P 3 Strong + + 94 24.7 46.9 24.7 P 2 Weak P 1
N-Butyl acrylate 141-32-2 2.2 523 27 215 P 2 Weak 100 453  72.6 P 3 Strong 100 851  92.6 P 3 Strong + + 332 184 227 184 P 1 Weak P 1
R-Carvone 6485-40-1 3.07 5.7 4.8 52 P 1 Weak 17.5 1.8 9.6 P 1 Weak 25.1 06 129 P 1 Weak + + 245 95 114 95 P 2 Weak P 1
Citral 5392-40-5 3.45 52 5.8 55 P 1 Weak 59 4.1 5.0 P 1 Weak 139 19.6 168 P 1 Weak + + 24 8.4 15 8.4 P 3 Strong P 1
Eugenol 97-53-0 2.73 pre/pro-MA 16.0 85 123 P 1 Weak 384 114 249 P 2 Weak 32.1 102 21.2 P 1 Weak + + 143.2 64.4  137.2 64.4 P 2 Weak P 1
Abietic acid 514-10-3 6.46 pre 955 113 534 P 3 Strong 87.0 20.1 535 P 3 Strong 99.9 159 579 P 3 Strong - - 89.6 NC NC NC IC 0 NS P 1
Oxalic acid 144-62-7 -1.74 0.0 3.6 1.8 N 0 NS 0.6 1.0 0.8 N 0 NS 09 -0.9 0.5 N 0 NS + - >1000 310.33 NC 310.33 P 1 Weak N 0
Lyral 31906-04-4 3.32 74.2 63 402 P 2 Weak 86.9 58 463 P 2 Weak 9.1 6.3 7.7 P 1 Weak + + 254.8 76 75.2 75.2 P 2 Weak P 1
4-Allylanisole 140-67-0 3.47 pro-MA 27.0 39 154 P 1 Weak 61.2 29 320 P 2 Weak 54.0 -6.8  27.0 P 2 Weak - + 186 NC 207.6 207.6 P 1 Weak P 1
Lilial 80-54-6 4.36 7.0 39 54 P 1 Weak 17.1 45 10.8 P 1 Weak -1.3 0.8 0.4 N 0 NS - + 42.2 NC 44.6 44.6 P 2 Weak P 1
Phenyl benzoate 93-99-2 3.04 1.3 1.8 1.5 N 0 NS 2.8 23 2.6 N 0 NS 342 - NC P 2 Weak + + 500 137.8  236.4 1378 P 2 Weak P 1
Cinnamy] alcohol 104-54-1 1.84 pro/pre 1.9 0.6 12 IC * 0 NS 1.0 0.1 0.6 1c 0 NS 2.1 2.1 2.1 1C * 0 NS + + 350 101.6  196.6  101.6 P 2 Weak N 0
Benzocaine 94-09-7 1.8 pre/pro-SB 23 3.1 2.7 IC * 0 NS 0.0 0.0 0.0 1c 0 NS 100 09 504 P 3 Strong + - 545.5 74.2 NC 74.2 P 2 Weak P 1
Imidazolidiny! urea 39236-46-9 -8.28 35.4 2.0 187 P 2 Weak 11.8 737 427 P 2 Weak 480 17.1 326 P 2 Weak + + 40.1 423 39.3 39.3 P 2 Weak P 1
Geraniol 106-24-1 3.47 pro/pre 79 3.4 5.6 P 1 Weak 13.4 0.0 6.7 P 1 Weak -3.1 0.6 0.3 1C * 0 NS + - 139.2 123.03 NC 123.03 P 2 Weak P 1
5-Methyl-2,3-hexanedione 13706-86-0 0.06 6.4 348 206 P 2 Weak 11.8 737 427 P 2 Weak 258 75 167 P 1 Weak + + 258.1 253.7 211.6 211.6 P 1 Weak P 1
Ethyleneglycol dimethacrylate 97-90-5 2.21 59 2.6 4.3 N 0 NS 19.5 54 125 P 1 Weak 825 23.7 531 P 3 Strong. - + 563.6 NC 53543 53543 P 1 Weak P 1
N-Butyl glycidyl ether 2426-08-6 1.08 2.7 0.2 1.4 N 0 NS 12.9 4.2 8.5 P 1 Weak 603 66.0 NC P 2 Weak - - 185.3 NC NC NC N 0 NS P 1
Hydroxycitronellal 107-75-5 2.11 17.5 1.5 9.5 P 1 Weak 29.5 52 174 P 2 Weak 214 210 212 P 1 Weak + + 700 35.4 26.8 26.8 P 2 Weak P 1
d,I-Citronellol 106-22-9 3.56 1.8 0.1 1.0 N 0 NS 33 0.1 1.7 N 0 Ns 5.7 0.6 32 N 0 NS + - 92.6  50.31 NC 5031 P 2 Weak P 1
Bisphenol A Glycidyl Methacrylate 1565-94-2 4.94 13.4 0.8 7.1 P 1 Weak 14.0 0.0 7.0 P 1 Weak 29.7 14 156 P 1 Weak - - 125.5 NC NC NC Ic 0 NS P 1
2-Ethylbutyraldehyde 97-96-1 1.73 100 157 578 P 3 Strong 100 455 728 P 3 Strong 545 602 574 P 3 Strong - + >1000 NC  460.2  460.2 P 1 Weak P 1
Aniline 62-53-3 1.08 pre/pro-MA 3.7 0.7 2.2 IC * 0 NS 4.0 0.7 2.4 1c 0 NS -1.0 484 NC 1C * 0 NS + + 930 9279 550.8 550.8 P 1 Weak P 1
Nonanoic acid 112-05-0 3.52 0.0 1.3 0.6 N 0 NS 1.7 23 2.0 N 0 NS 0.2 -0.7 0.2 N 0 NS + - 264.8 125.23 NC 125.23 P 2 Weak N 0
1-Bromobutane 109-65-9 2.56 0.1 24 12 N 0 NS 2.6 1.9 23 N 0 NS 6.8 0.3 3.6 N 0 NS + + 500 4457 2445 2445 P 1 Weak N 0
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Supplemental data 2-1 D¢ X (2)

Applicabili ADRA-DM* ADRA-WM DPRA® h-CLAT® DEREK®
. domain (Pre- anletion (¢ o (9 epletion (¥
Chemicl CASNo. logKow /Pro-hapten "** M Mnc 41 Result ITS score Potency M Mﬁc 41 Result ITS score Potency M Mﬁc A0 Result ITS scorc Potency CD86 CD54 (E‘CDISS(?) (E‘CDZSOAS) MIT Result TS scorc Potency Result  [TS score
and metal) NAC NAL (%) class NAC NAL (%) class Cys Lys (%) class (emL] ol [ugmL) (€M class
1-Butanol 71-36-3 0.84 0.1 0.8 0.5 N 0 NS 1.2 0.3 0.8 N 0 NS 0.9 0.1 0.5 N 0 NS - - >1000 NC NC NC N 0 NS N 0
1-Todohexane 638-45-9 4.05 0.8 1.3 11 N 0 NS 1.7 0.0 0.9 N 0 NS 487  -0.1 244 P 2 Weak + - 80  91.01 NC 9101 P 2 Weak N 0
2-Acetylcyclohexanone 874-23-7 1.34 1.3 0.3 0.8 N 0 NS 11.9 2.8 7.4 P 1 Weak 63 215 139 P 1 Weak - + 423 NC 1097  109.7 P 2 Weak P 1
2-Fluoro-5-nitroaniline 369-36-8 1.67 2.6 0.0 1.3 N 0 NS 7.5 0.0 3.7 N 0 NS 7.8 0.7 4.3 N 0 NS - - >1000 NC NC NC N 0 NS P 1
2-Hydroxypropyl methacrylate 923-26-2 0.72 2.4 2.2 23 N 0 NS 22.0 3.1 126 P 1 Weak 44.6 -1356 NC P 2 Weak - - >1000 NC NC NC N 0 NS P 1
3-Phenoxypropiononitrile 3055-86-5 1.59 0.7 4.7 2.7 N 0 NS 0.4 7.6 4.0 N 0 NS 0.0 297 149 P 1 Weak - + 557.1 NC 4519 4519 P 1 Weak N 0
4-Hydroxybenzoic acid 99-96-7 1.39 00 -14 07 N 0 NS 3.6 2.9 33 N 0 NS 1.7 -0.1 0.9 N 0 NS - - 600 NC NC NC N 0 NS N 0
4-Methoxyacetophenone 100-06-1 1.75 33 33 33 N 0 NS 5.7 3.1 4.4 N 0 NS 1.9 0.2 1.1 N 0 NS - - 426 NC NC NC N 0 NS P 1
6-Methylcoumarin 92-48-8 2.06 0.0 1.0 0.5 N 0 NS 3.1 2.9 3.0 N 0 NS 23 02 1.2 N 0 NS - - 276.9 NC NC NC N 0 NS N 0
Benzaldehyde 100-52-7 1.71 253 29 141 P 1 Weak 100 137 568 P 3 Strong 72 -1.7 3.6 N 0 NS + + 488.4 3003 2599 2599 P 1 Weak N 0
1-Methoxy-4-methyl-2-nitrobenzene 119-10-8 2.44 0.4 0.8 0.6 N 0 NS 2.0 0.0 1.0 N 0 NS 0.0 0.3 0.2 N 0 NS + - 424 86.7 NC 86.7 P 2 Weak P 1
Chlorobenzene 108-90-7 2.64 0.0 0.7 0.4 N 0 NS 2.2 3.0 2.6 N 0 NS -1.2 -0.1 0.0 N 0 NS + - 498.3 288 NC 288 P 1 Weak N 0
Clofibrate 637-07-0 3.62 0.3 1.1 0.7 N 0 NS 0.1 0.0 0.1 N 0 NS 03  -04 0.2 N 0 NS + + >1000 5372 883.7 537.2 P 1 Weak N 0
Coumarin 91-64-5 1.51 0.5 39 2.2 N 0 NS 1.2 1.5 13 N 0 NS 1.0 -149 0.5 N 0 NS - - 537.4 NC NC NC N 0 NS N 0
Diethyl phthalate 84-66-2 2.65 0.0 1.7 0.9 N 0 NS 4.0 42 4.1 N 0 Ns 0.2 2.5 1.4 N 0 NS - + 600 NC 296.6 296.6 P 1 Weak N 0
N.N-Dicthyl-m-toluamide 134-62-3 2.26 6.8 0.9 3.9 N 0 NS 13.2 2.8 8.0 P 1 Weak 0.2 -03 0.0 N 0 NS - - 504.2 NC NC NC N 0 NS N 0
N.N-Dimethylformamide 68-12-2 -0.93 0.2 0.1 0.1 N 0 NS 1.0 0.1 0.5 N 0 NS 05 -7 0.3 N 0 NS - - 2500 NC NC NC N 0 NS N 0
Ethyl benzoyl acetate 94-02-0 1.71 4.4 53 4.9 N 0 NS 10.2 4.5 7.4 P 1 Weak 2.3 1.0 0.5 N 0 NS - - 571.1 NC NC NC N 0 NS N 0
Ethyl vanillin 121-32-4 1.55 1.4 2.1 1.7 N 0 NS 5.4 2.6 4.0 N 0 NS L1 451 231 P 2 Weak - - 596.5 NC NC NC N 0 NS P 1
Glycerol 56-81-5 -1.65 0.3 0.7 0.5 N 0 NS 0.7 0.5 0.6 N 0 NS -1.1 -4.8 0.0 N 0 NS - - >5000 NC NC NC N 0 NS N 0
2-Propanol 67-63-0 0.28 0.1 2.8 1.5 N 0 NS 0.7 1.1 0.9 N 0 NS 0.0 2.8 1.4 N 0 NS - - >5000 NC NC NC N 0 NS N 0
Lactic acid 50-21-5 -0.65 0.0 2.8 1.4 N 0 NS 0.3 0.0 0.2 N 0 NS 1.8 0.1 1.0 N 0 NS - - 2800 NC NC NC N 0 NS N 0
Methyl salicylate 119-36-8 2.6 0.0 0.4 0.2 N 0 NS 3.1 3.0 3.1 N 0 NS 09 -16.2 NC N 0 NS - - 542.4 NC NC NC N 0 NS N 0
Octanoic acid 124-07-2 3.03 0.0 1.2 0.6 N 0 NS 3.6 3.7 3.6 N 0 NS 1.9 1.8 1.9 N 0 NS - + 359 NC 1587 1587 P 1 Weak N 0
Methyl 3-bromopropanoate 3395-91-3 1.21 81.3 50 432 P 2 Weak 98.8 143 56.6 P 3 Strong 99.8 844 921 P 3 Strong - - 78 NC NC NC N 0 NS P 1
Propylparaben 94-13-3 2.98 0.1 1.9 1.0 N 0 NS 1.8 2.0 1.9 N 0 NS 0.0 0.3 0.2 N 0 NS + + 106.7 61.4 70.8 61.4 P 2 Weak N 0
Propylene glycol 57-55-6 -0.78 0.1 22 1.1 N 0 NS 0.0 1.0 0.5 N 0 NS 00 97 0.0 N 0 NS - - >5000 NC NC NC N 0 NS N 0
Saccharin 81-07-2 0.45 0.6 0.0 0.3 N 0 NS 0.7 0.0 0.3 N 0 NS 48.7 24 244 P 2 Weak - - >1000 NC NC NC N 0 NS N 0
Streptomycin sulfate 3810-74-0 -11.8 4.9 0.7 2.8 N 0 NS 4.5 0.3 2.4 N 0 NS -144  -11 0.0 N 0 NS - - >1000 NC NC NC N 0 NS P 1
Sulfanilamide 63-74-1 -0.55 0.0 1.4 0.7 N 0 NS 2.7 3.2 3.0 N 0 NS 1.4 -33 0.7 N 0 NS - - >1000 NC NC NC N 0 NS P 1
Sulfanilic acid 121-57-3 -2.08 0.5 0.4 0.5 N 0 NS 0.8 0.0 0.4 N 0 NS 53 0.5 2.9 N 0 NS - - >5000 NC NC NC N 0 NS P 1
Vanillin 121-33-5 1.05 1.5 1.9 1.7 N 0 NS 4.6 3.0 3.8 N 0 NS -1.0 647 324 P 2 Weak - - 650 NC NC NC N 0 NS P 1
Sodium lauryl sulfate 151-21-3 1.69 0.2 0.2 0.2 N 0 NS 0.1 0.4 0.3 N 0 Ns 35.8 100 67.9 P 3 Strong - - 60 NC NC NC N 0 NS N 0

MA: Michael accepter, SB: Schiff base

! Urbisch et al. (2015) OF — % % 5|

2Casati S et al. (2016) DF— % % 5|

3J. A. Troutman et al. (2011) OF — % Z 5| H

* Fujita M et al. (20192) OF—4 5| L7 b D ERHA TR LT

5 Takenouchi O et al. (2015) DF — % Z 5| H
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Applicability human LLNA STS ITS SA ITS 2MA
Chemical CASNo.  log Kow / :;rj:;(;r‘e‘;] Potency " Potency . A‘gi:i ) A‘;;‘i ] using using ADRA-DM using ADRA-WM using DPRA AL;;:i ] AL;gli ) using
and metal) category SS category DM DM DPRA Total Potency  Potency Total Potency  Potency Total Potency  Potency DM DM DPRA
score  class (1) class (2) score class (1) class (2) score  class (1) class (2)

Diphenylcyclopropenone 886-38-4 3.25 1 P Extreme  0.003 Strong Strong Strong 6 Weak Strong 6 Weak Strong 7 Strong Strong Strong Strong Strong
Oxazolone 15646-46-5 1.51 P Extreme  0.003 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
Chlorothalonil 1897-45-6 3.66 Extreme  0.004 Strong Strong Strong Strong Strong Strong Strong 7 Strong Strong Strong Strong Strong
Kathon CG ;f;éf;g; 1 P Extreme  0.005 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
p -Benzoquinone 106-51-4 0.25 P Extreme 0.01 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
Tetrachloro-salicylanilide 1154-59-2 5.87 1 P Extreme 0.04 Strong Strong Strong 5 Weak Weak 5 Weak Weak 5 Weak Weak Strong Strong Strong
Bandrowski's base 20048-27-5 0.74 pre/pro-MA Extreme 0.04 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
4-Nitrobenzyl bromide 100-11-8 2.7 Extreme 0.05 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
1-Chloro-2 4-dinitrobenzene 97-00-7 227 1 P Extreme 0.05 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
Potassium dichromate 7778-50-9 -3.59 1 P Extreme 0.08 Strong Strong Strong 6 Weak Strong 6 Weak Strong 6 Weak Strong Strong Strong Strong
Glutaraldehyde 111-30-8 -0.18 2 P Strong 0.1 Strong Strong Strong 6 Weak Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
Hydroquinone 123-31-9 1.03 pre/pro-MA 3 P Strong 0.11 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
Phthalic anhydride 85-44-9 2.07 N Strong 0.16 Weak Weak Weak 4 Weak Weak 4 Weak Weak 2 Weak Weak Weak Weak Weak
Maleic anhydride 108-31-6 1.62 Strong 0.16 Weak Weak Weak 5 Weak Weak 5 Weak Weak 5 Weak Weak Strong Strong Strong
1,4-Phenylenediamine 106-50-3 -0.39 pre/pro-MA 1 P Strong 0.16 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
Hexyl salicylate 6259-76-3 5.06 4 P Strong 0.18 Weak Weak Weak 2 Weak Weak 2 Weak Weak 2 Weak Weak Weak Weak Weak
Benzyl bromide 100-39-0 2.88 Strong 0.2 Strong Strong Strong 6 Weak Strong 7 Weak Strong 7 Strong Strong Strong Strong Strong
Benzoyl peroxide 94-36-0 3.43 3 P Strong 0.22 Weak Weak Weak 4 Weak Weak 4 Weak Weak 4 Weak Weak Weak Weak Weak
Lauryl gallate 1166-52-5 6.21 pre/pro-MA 2 P Strong 0.3 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
Propyl gallate 121-79-9 1.79 pre/pro-MA 2 P Strong 0.32 Weak Weak Weak 6 Weak Strong 6 Weak Strong 4 Weak Weak Strong Strong Weak
2,5-Diaminotoluene sulfate 615-50-9 NA pre/pro-MA 2 P Strong 0.4 Weak Weak Weak 6 Weak Strong 6 Weak Strong 6 Weak Strong Strong Strong Strong
2-Aminophenol 95-55-6 0.6 pre/pro-MA 2 P Strong 0.4 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
2-Nitro-1,4-phenylendiamine 5307-14-2 0.55 pre/pro-MA 2 P Strong 0.5 Weak Weak Weak 3 Weak Weak 3 Weak Weak 5 Weak Weak Weak Weak Strong
Chloramine-T dihydrate 149358-73-6 -0.5 Strong 0.6 Weak Weak Weak 5 Weak Weak 5 Weak Weak 5 Weak Weak Strong Strong Strong
CD-3 25646-71-3 -3.09 pre/pro-MA Strong 0.6 Weak Weak Weak 6 Weak Strong 6 Weak Strong 6 Weak Strong Strong Strong Strong
Cobalt (II) chloride 7646-79-9 0.85 metal P Strong 0.6 Weak Weak Weak 3 Weak®  Weak® 4 ‘Weak Weak 5 Weak ‘Weak Weak® Weak Weak
Formaldehyde 50-00-0 0.35 2 P Strong 0.61 Strong Strong Strong 5 Weak Weak 6 Weak Strong 6 Weak Strong Strong Strong Strong
Todopropynyl butylcarbamate 55406-53-6 245 4 P Strong 0.9 Strong Strong Strong 6 Weak Strong 6 Weak Strong 6 Weak Strong Strong Strong Strong
1,2-Dibromo-2,4-dicyanobutane 35691-65-7 1.63 pre-MA 2 P Strong 0.9 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
Isoeugenol 97-54-1 2.65 pre/pro-MA 2 P Moderate 1.2 Weak ™ Weak®®  Weak ** 3 Weak®®  Weak ™ 4 Weak ™ Weak *° 3 Weak *®  Weak *° Weak*®  Weak™  Weak *®
1-Naphthol 90-15-3 2.69 pre-MA Moderate 1.3 Weak Weak Weak 4 Weak Weak 5 Weak Weak 4 Weak Weak Weak Weak Weak
1-Phenyl-1,2-propanedione 579-07-7 1.11 Moderate 1.3 Weak Weak Weak 5 Weak Weak 5 Weak Weak 6 Weak Strong Weak Weak Strong
2-Hydroxyethyl acrylate 818-61-1 -0.25 3 P Moderate 1.4 Weak Weak Weak 6 Weak Strong 6 Weak Strong 6 Weak Strong Strong Strong Strong
Glyoxal 107-22-2 -1.66 2 P Moderate 1.4 Weak Weak Weak 3 Weak Weak 4 Weak Weak 5 Weak Weak Weak Weak Strong
Bisphenol A diglycidyl ether 1675-54-3 3.84 3 P Moderate 1.5 Weak Weak Weak 4 Weak Weak 4 Weak Weak 5 Weak Weak Weak Weak Weak
Vinyl pyridine 1337-81-1 1.71 Moderate 1.6 Weak Weak Weak 4 Weak Weak 5 Weak Weak 6 Weak Strong Weak Weak Strong
2-Mercaptobenzothiazole 149-30-4 2.86 3 P Moderate 1.7 Weak Weak Weak 5 Weak Weak 6 Weak Strong 6 Weak Strong Weak Strong Strong
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Applicability human LINA STS ITS SA ITS 2MA
Chemical CASNo.  log Kow ) src;n-d]:l;t(e}:lr]c;J Potency Potency using using using using ADRA-DM using ADRA-WM using DPRA using using using
and metal) category 2 class category EC3 AEI;AA- AII;}I?/[A— DPRA Total Potency  Potency Total Potency  Potency Total Potency  Potency AII;IIT/[A— AB;A- DPRA
score  class (1) class (2) score class (1) class (2) score  class (1) class (2)
2-Methyl-2H -isothiazol-3-one 2682-20-4 -0.83 1 P Moderate 1.9 Strong Strong Strong 7 Strong Strong 6 Weak Strong 7 Strong Strong Strong Strong Strong
3-Dimethylamino propylamine 109-55-7 -0.45 pro/pre 2 P Moderate 22 Weak Weak Weak 3 Weak®®  Weak *° 5 Weak Weak 3 Weak *®  Weak *° Weak®®  Weak  Weak ®®
Ethylenediamine 107-15-3 -1.62 pro/pre 3 P Moderate 22 Weak Weak Weak 2 Weak®®  Weak *° 2 Weak *®  Weak *° 2 Weak *®  Weak *° Weak®®  Weak®®  Weak *°
1,2-Benzisothiazolin-3-one 2634-33-5 0.64 2 P Moderate 23 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
Methyl pyruvate 600-22-6 -0.96 Moderate 24 NS NS NS 0 NS NS 0 NS NS 0 NS NS NS NS NS
Methyl 2-nonynoate 111-80-8 3.1 P Moderate 25 Weak Weak Weak 4 Weak Weak 5 Weak Weak 6 Weak Strong Weak Weak Strong
Phenylacetaldehyde 122-78-1 1.54 P Moderate 3 Weak Weak Weak 6 Weak Strong 6 Weak Strong 5 Weak Weak Strong Strong Weak
Cinnamic aldehyde 104-55-2 1.82 2 P Moderate 3 Weak Weak Weak 5 Weak Weak 6 Weak Strong 6 Weak Strong Weak Strong Strong
m-Aminophenol 591-27-5 0.24  pre/pro-MA Moderate 3.2 Weak ~ Weak  Weak 3 Weak®  Weak® 4 Weak  Weak 3 Weak®  Weak"” Weak®  Weak  Weak®
Diethyl sulfate 64-67-5 1.14 Moderate 33 Weak Weak Weak 2 Weak Weak 2 Weak Weak 3 Weak Weak Weak Weak Weak
3-Propylidenephthalide 17369-59-4  2.03 pre P Moderate 3.7 Weak ~ Weak  Weak 2 Weak®  Weak® 2 Weak  Weak 2 Weak®  Weak® Weak”  Weak®  Weak®
Benzylideneacetone 122-57-6 2.04 P Moderate 3.7 Weak Weak Weak 4 Weak Weak 4 Weak Weak 5 Weak Weak Weak Weak Strong
2,4-Heptadienal 5910-85-0 1.86 Moderate 4 Strong Strong Strong 6 Weak Strong 6 Weak Strong 7 Strong Strong Strong Strong Strong
Tropolone 533-75-5 0.38 Moderate 4.3 Weak Weak Weak 3 Weak Weak 3 Weak Weak 3 Weak Weak Weak Weak Weak
a-Methylcinnamaldehyde 101-39-3 2.37 Moderate 4.5 Weak Weak Weak 5 Weak Weak 3 Weak Weak 4 Weak Weak Weak Weak Weak
Nickel (II) sulfate ;3 ég_lé?z;o ! NA metal 2 P Moderate 4.8 Weak Weak Weak 3 Weak *®  Weak ™ 3 Weak ™ Weak *° 3 Weak *®  Weak *° Weak®®  Weak™  Weak*®
Tetramethylthiuram disulfide 137-26-8 1.7 3 P Moderate 52 Strong Strong Strong 7 Strong Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
trans-2-Hexenal 6728-26-3 1.58 P Moderate 5.5 Strong Strong Strong 6 Weak Strong 7 Strong Strong 7 Strong Strong Strong Strong Strong
Resorcinol 108-46-3 1.03 pre/pro-MA 4 P Moderate 5.5 Weak Weak Weak 2 Weak ™ Weak ™ 3 ‘Weak Weak 3 Weak Weak Weak ™ Weak Weak
Diethyl maleate 141-05-9 2.2 2 P Moderate 5.8 Weak Weak Weak 5 Weak Weak 6 Weak Strong 6 Weak Strong Weak Strong Strong
2-Methoxy-4-methyl-phenol 93-51-6 1.88 pre/pro-MA Moderate 5.8 Weak Weak Weak 3 Weak®  Weak® 4 ‘Weak Weak 4 Weak Weak Weak Weak Weak
2-Phenylpropionaldehyde 93-53-8 1.96 P Moderate 6.3 Weak Weak Weak 4 Weak Weak 5 Weak Weak 5 Weak Weak Weak Weak Weak
4-Chloroaniline 106-47-8 1.72 Moderate 6.5 Weak Weak Weak 3 Weak ‘Weak 3 Weak Weak 3 Weak Weak Weak Weak Weak
Methyl methanesulfonate 66-27-3 -0.66 Moderate 8.1 Weak Weak Weak 2 Weak Weak 3 Weak Weak 4 Weak Weak Weak Weak Weak
Perillaldehyde 2111-75-3 -0.66 Moderate 8.1 Weak Weak Weak 5 Weak Weak 6 Weak Strong 5 Weak Weak Weak Strong Weak
5-Methyl-2-phenyl-4H-pyrazol-3-on¢ 89-25-8 2.56 Moderate 8.5 NS NS NS 1 NS NS 1 NS NS 1 NS NS NS NS NS
Trimellitic anhydride 552-30-7 1.95 Moderate 9.2 Weak Weak Weak 6 Weak Strong 6 Weak Strong 3 Weak Weak Strong Strong Weak
2-Ethylhexyl acrylate 103-11-7 4.09 Weak 10 Weak Weak Weak 4 Weak Weak 4 Weak Weak 6 Weak Strong Weak Weak Strong
a-Amylcinnamaldehyde 122-40-7 4.33 4 P Weak 11 Weak Weak Weak 3 Weak Weak 3 Weak Weak 3 Weak Weak Weak Weak Weak
2,3-butanedione 431-03-8 -1.34 Weak 11 Weak Weak Weak 5 Weak Weak 6 Weak Strong 6 Weak Strong Weak Strong Strong
N-Butyl acrylate 141-32-2 2.2 Weak 11 Weak Weak Weak 4 Weak Weak 5 Weak Weak 5 Weak Weak Weak Strong Strong
R-Carvone 6485-40-1 3.07 4 P Weak 13 Weak Weak Weak 4 Weak Weak 4 Weak Weak 4 Weak Weak Weak Weak Weak
Citral 5392-40-5 3.45 3 P Weak 13 Strong Strong Strong 5 Weak Weak 5 Weak Weak 5 Weak Weak Strong Strong Strong
Eugenol 97-53-0 2.73 pre/pro-MA 3 P Weak 13 Weak Weak Weak 4 Weak Weak 5 Weak Weak 4 Weak Weak Weak Weak Weak
Abietic acid 514-10-3 6.46 pre 3 P Weak 15 Weak®®  Weak®® Weak *° 4 Weak®®  Weak *° 4 Weak *®  Weak *° 4 Weak *®  Weak *° Weak ™ Weak™®  Weak *°
Oxalic acid 144-62-7 -1.74 Weak 15 Weak Weak Weak 1 NS NS 1 NS NS 1 NS NS Weak Weak Weak
Lyral 31906-04-4 332 2 P Weak 17 Weak Weak Weak 5 Weak Weak 5 Weak Weak 4 Weak Weak Weak Weak Weak
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Applicability human LLNA STS ITS SA ITS 2MA
Chemical CASNo.  log Kow / :;rj:;(;r‘e‘;] Potency Potency using using using using ADRA-DM using ADRA-WM using DPRA using using using
and metal) category 2 class category EC3 A[I;ll\{/lA_ AEIE/IA' DPRA Total  Potency Potency Total  Potency Potency Total  Potency Potency Agl;/[A' A[I;IIT/IA_ DPRA
score  class (1) class (2) score class (1) class (2) score  class (1) class (2)
4-Allylanisole 140-67-0 3.47 pro-MA Weak 18 Weak Weak Weak 3 Weak Weak 4 Weak Weak 4 Weak Weak Weak Weak Weak
Lilial 80-54-6 436 4 P Weak 19 Weak Weak Weak 4 Weak Weak 4 Weak Weak 3 Weak Weak Weak Weak Weak
Phenyl benzoate 93-99-2 3.04 3 P Weak 20 Weak Weak Weak 3 Weak Weak 3 Weak Weak 5 Weak Weak Weak Weak Weak
Cinnamyl alcohol 104-54-1 1.84 pro/pre 3 P Weak 21 Weak ~ Weak  Weak 2 Weak®®  Weak ™ 2 Weak ™ Weak * 2 Weak®®  Weak ™  Weak®™  Weak®™  Weak ™
Benzocaine 94-09-7 1.8 pre/pro-SB 4 P Weak 22 Weak Weak Weak 3 Weak ™ Weak *° 3 Weak ™ Weak *P 6 Weak Strong Weak®®  Weak *? Strong
Imidazolidinyl urea 39236-46-9 -8.28 3 P Weak 24 Weak Weak Weak 5 Weak Weak 5 Weak Weak 5 Weak Weak Weak Weak Weak
Geraniol 106-24-1 3.47 pro/pre 4 P Weak 26 Weak Weak Weak 4 Weak Weak 4 Weak ‘Weak 3 Weak®®  Weak *® ‘Weak Weak Weak *°
5-Methyl-2,3-hexanedione 13706-86-0 0.06 3 P Weak 26 Weak Weak Weak 4 Weak Weak 4 Weak Weak 3 Weak Weak Weak Weak Weak
Ethyleneglycol dimethacrylate 97-90-5 221 4 P Weak 28 Weak Weak Weak 2 Weak Weak 3 Weak Weak 5 Weak Weak Weak Weak Strong
N-Butyl glycidyl ether 2426-08-6 1.08 3 P Weak 31 NS Weak Weak 1 NS NS 2 Weak Weak 3 Weak Weak NS Weak Weak
Hydroxycitronellal 107-75-5 2.11 4 P Weak 33 Weak Weak Weak 4 Weak Weak 5 Weak Weak 4 Weak Weak Weak Weak Weak
d,]-Citronellol 106-22-9 3.56 5 N Weak 44 Weak Weak Weak 3 Weak ‘Weak 3 Weak Weak 3 Weak Weak Weak Weak Weak
Bisphenol A Glycidyl Methacrylate 1565-94-2 4.94 Weak 45 Weak®  Weak®  Weak® 2 Weak®  Weak® 2 Weak®  Weak"® 2 Weak®  Weak " Weak®  Weak®  Weak®
2-Ethylbutyraldehyde 97-96-1 1.73 Weak 76 Weak Weak Weak 5 Weak Weak 5 Weak Weak 5 Weak Weak Strong Strong Strong
Aniline 62-53-3 1.08  pre/pro-MA 4 P Weak 89 Weak  Weak  Weak 2 Weak ™ Weak® 2 Weak ™ Weak ™ 2 Weak™  Weak™  Weak™ Weak™ Weak™
Nonanoic acid 112-05-0 3.52 Weak 21 Weak Weak Weak 2 Weak Weak 2 Weak Weak 2 Weak Weak Weak Weak Weak
1-Bromobutane 109-65-9 2.56 NS NC Weak Weak Weak 1 NS NS 1 NS NS 1 NS NS Weak Weak Weak
1-Butanol 71-36-3 0.84 6 N NS NC NS NS NS 0 NS NS 0 NS NS 0 NS NS NS NS NS
1-Iodohexane 638-45-9 4.05 NS NC Weak Weak Weak 2 Weak Weak 2 Weak Weak 4 Weak Weak Weak Weak Weak
2-Acetylcyclohexanone 874-23-7 1.34 NS NC Weak Weak Weak 3 Weak Weak 4 Weak Weak 4 Weak Weak Weak Weak Weak
2-Fluoro-5-nitroaniline 369-36-8 1.67 NS NC NS NS NS 1 NS NS 1 NS NS 1 NS NS NS NS NS
2-Hydroxypropyl methacrylate 923-26-2 0.72 NS NC NS Weak Weak 1 NS NS 2 Weak Weak 3 Weak Weak NS Weak Weak
3-Phenoxypropiononitrile 3055-86-5 1.59 NS NC Weak Weak Weak 1 NS NS 1 NS NS 2 Weak Weak Weak Weak Weak
4-Hydroxybenzoic acid 99-96-7 1.39 N NS NC NS NS NS 0 NS NS 0 NS NS 0 NS NS NS NS NS
4-Methoxyacetophenone 100-06-1 1.75 N NS NC NS NS NS 1 NS NS 1 NS NS 1 NS NS NS NS NS
6-Methylcoumarin 92-48-8 2.06 N/S NS NC NS NS NS 0 NS NS 0 NS NS 0 NS NS NS NS NS
Benzaldehyde 100-52-7 1.71 5 N NS NC Weak Weak Weak 2 Weak Weak 4 Weak Weak 1 NS NS Weak Strong Weak
1-Methoxy-4-methyl-2-nitrobenzene 119-10-8 2.44 NS NC Weak Weak Weak 3 Weak Weak 3 Weak Weak 3 Weak Weak Weak Weak Weak
Chlorobenzene 108-90-7 2.64 NS NC Weak Weak Weak 1 NS NS 1 NS NS 1 NS NS Weak Weak Weak
Clofibrate 637-07-0 3.62 NS NC Weak Weak Weak 1 NS NS 1 NS NS 1 NS NS Weak Weak Weak
Coumarin 91-64-5 1.51 3 P NS NC NS NS NS 0 NS NS 0 NS NS 0 NS NS NS NS NS
Diethyl phthalate 84-66-2 2.65 6 N NS NC Weak Weak Weak 1 NS NS 1 NS NS 1 NS NS Weak Weak Weak
N,N-Diethyl-m-toluamide 134-62-3 2.26 NS NC NS Weak NS 0 NS NS 1 NS NS 0 NS NS NS Weak NS
N,N-Dimethylformamide 68-12-2 -0.93 NS NC NS NS NS 0 NS NS 0 NS NS 0 NS NS NS NS NS
Ethyl benzoyl acetate 94-02-0 1.71 NS NC NS Weak NS 0 NS NS 1 NS NS 0 NS NS NS Weak NS
Ethyl vanillin 121-32-4 1.55 NS NC NS NS Weak 1 NS NS 1 NS NS 3 Weak Weak NS NS Weak
Glycerol 56-81-5 -1.65 6 N NS NC NS NS NS 0 NS NS 0 NS NS 0 NS NS NS NS NS
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Applicability human LINA STS ITS SA ITS 2MA
Chemical CASNo.  log Kow / :;rj:;(;r‘e‘;] Potency " Potency . A‘gi:i ) A‘;;‘i ] using - using ADRA-DM using ADRA-WM using DPRA AL;;:i ] AL;gli ) using
and metal) category S category oM DM DPRA otal Potency  Potency Total Potency  Potency Total Potency  Potency DM oM DPRA
score  class (1) class (2) score class (1) class (2) score  class (1) class (2)
2-Propanol 67-63-0 0.28 5 N NS NC NS NS NS 0 NS NS 0 NS NS 0 NS NS NS NS NS
Lactic acid 50-21-5 -0.65 6 N NS NC NS NS NS 0 NS NS 0 NS NS 0 NS NS NS NS NS
Methyl salicylate 119-36-8 2.6 5 N NS NC NS NS NS 0 NS NS 0 NS NS 0 NS NS NS NS NS
Octanoic acid 124-07-2 3.03 6 N NS NC Weak Weak Weak 1 NS NS 1 NS NS 1 NS NS Weak Weak Weak
Methyl 3-bromopropanoate 3395-91-3 1.21 NS NC Weak Weak Weak 3 Weak Weak 4 Weak Weak 4 Weak Weak Weak Weak Weak
Propylparaben 94-13-3 2.98 5 N NS NC Weak Weak Weak 2 Weak Weak 2 Weak Weak 2 Weak Weak Weak Weak Weak
Propylene glycol 57-55-6 -0.78 5 N NS NC NS NS NS 0 NS NS 0 NS NS 0 NS NS NS NS NS
Saccharin 81-07-2 0.45 NS NC NS NS Weak 0 NS NS 0 NS NS 2 Weak Weak NS NS Weak
Streptomycin sulfate 3810-74-0 -11.8 P NS NC NS NS NS 1 NS NS 1 NS NS 1 NS NS NS NS NS
Sulfanilamide 63-74-1 -0.55 N NS NC NS NS NS 1 NS NS 1 NS NS 1 NS NS NS NS NS
Sulfanilic acid 121-57-3 -2.08 NS NC NS NS NS 1 NS NS 1 NS NS 1 NS NS NS NS NS
Vanillin 121-33-5 1.05 5 N NS NC NS NS Weak 1 NS NS 1 NS NS 3 Weak Weak NS NS Weak
Sodium lauryl sulfate 151-21-3 1.69 6 N False Pos. 14 NS NS Weak 0 NS NS 0 NS NS 3 Weak Weak NS NS Weak

MA: Michael accepter, SB: Schiff base

! Urbisch ez al. (2015) OF —% % 5|

?Casati S et al. (2016) DT — % % 5| H

3 J. A. Troutman et al. 2011) DT —% % 5| H
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