FTATFAVE T7a—FI1C X3 KEREEN %

SN - AHER O R SR IE T 5 2 D H A 2 %

(RN, - ALBE S D 2 43l D 72 © DR D B G RRAE B R &t &2 72 5F
ik RICBI ST 2 A4 v 2] VCid, YEWE O RN % 53~ % 7221, Integrated
Approaches to Testing and Assessment (IATA) iIC X %7 4 7 74 v F 7 7 u—F (Defined
Approach: DA, ERFHAREHETRX) 1€ X 2 BFEAEMREME <. R0 1 1 Bl 76 s

(Organisation for Economic Co-operation and Development: OECD) #E&ES A F 7 4 v

(Test Guideline: TG) 442C?, 442D Jq ¥ 442EY & L CTERIR & LT\ B B A1 R
RBFEPHCbN T2, T 5, DA DEFNLHEFIL LT, BAFFOLICE W TUHATD
% 3 20 FERER (Key Event; KE) %L 7z 3 2DiflEiE (Direct Peptide Reactivity
Assay (DPRA). KeratinoSens™ J% U8 human Cell Line Activation Test (h-CLAT)) % #f
Hrbd, R LT v 7R, Thb b IFEEN O IEME R 2 5160 25Hli /7 e L TF
LT 7 3outof3(303) iFEHEINTWBE,F LT v 7 303 1, DPRA, KeratinoSens™
SO h-CLAT %% L. 3 BB X COMEDERME L HE I NGE. YSWHE DR EK
EHERETEEHESI NG, 72720, K FLT v 7 303 3kt vw—77 chlGitr%
WZ &b, 1B TH G & HIE I NZHEIC BT 5 Rl 2 BAEEOHIE X, BNDFE
fCHOETIRETH D L INT WD, T2 fERINIC, insilico ™y — 1T X 2 37 &,
i ATRE 2 (G S ORIl /T i F 2 IRk 36 2 L & HiifR & L TE T hTw 5,

—J7. 2021 FIcRINE iz OECD #4 F 74 v 497 [Defined Approaches for Skin
Sensitization; DASS] iCi%. 2 out of 3 (203) DA . Integrated test strategy (ITS) vl DA,
M ITSv2 DA @ 3 2D DA 23U LT3 9, OECD A4 F 74 v 497 Icid#f I LT
W3 DA 1Z,OECD TG {t & #1C\v» % DPRA, KeratinoSens™ & " h-CLAT 2Tk D,
3 ITSDA (ITSvl DA KU ITSv2 DA) Tl insilico Y — D IE#H D FIH T %5, DASS
IZoWTlE, ki TIATA I X 2R Y 22 72 x X v F (Next Generation Risk
Assessment; NGRA) OEHICH T T, BAFMREOFHRCEUME ZH VWY —FT7 71
ZiCk HliZe & & & b ic, NGRA OfF#HIEE L COMEHBERICHE R I LT 5,

KA A X v A%, EHELRIMG - (LG O e a1 B RAE R BR O % o 16 A %
%7-%, OECD 474 V74 v 497 Icl# & 7z DASS I oW, EREEoHEED
FZHET BN CHHTILLIIC, HEREZIV ZLD2bDTH 5,
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1.OECD 44 F 74 v 497 ICU# < 117 DASS

OECD #A4 FZ4 v 497 }#WIN T3 DA IZTRDOMEY TH 5,

203 DA : KE1 (Protein binding) C3%243 % in chemico iAli#i5ETH %5 DPRA, KE2
(keratinocyte activation) %249 % in vitro ;A5RIETH % KeratinoSens™, Jx Uf KE3
(dendritic cell activation) 123443 3 in vitro RERETH % h-CLAT O F — R IcHoI %X,

BGRAFEZHE (7272 L 4 OB EERER L WO TR —K =4 1L vy
(Borderline Range; BR) 238 E I N T\ 3)

ITSv1DA : KE1 iZ3%23 % inchemico i5Ri%T& % DPRA, KE3 I5%29 % invitro
AEBk T dH D h-CLAT Kk O in silico V — & ( Derek Nexus; Lhasa Limited,
https://www.lhasalimited.org/products/derek-nexus.htm) O 57— & iIcFED & BEED T — &
FERRTFENE 1T X 0 B R AR % )

ITSv2DA : KE1 iC#%4 3 % inchemico iXlfiETdH 5 DPRA, KE3 1% 9 % invitro
A BB T BH %5 h-CLAT K O in silico ” — & ( OECD QSAR Toolbox;
https://www.oecd.org/chemicalsafety/oecd-gsar-toolbox.htm) O 7 —x icko & BEED T
— ZERFNEIC X Y G REAEE % I

2. Kb LT v 7303 OECD #4 K74 497 12 E#K X 4172 DASS (203 DA,

ITS DA) DiE\»

[ B SEER AN - ALHE S D e 2 PERTAT D 72 2 DIEEL D B i A E: AR (U 5 % A &2 72 5T
HBRICHT 2 HA XV A VicksiF 5K LT v 7 3031, OECDTG442C?, 442D v ¥
442EY & L TRINE v 2 BFREAEHREBURE D 5 5, DPRA, KeratinoSens™ [ U* h-
CLAT # %ML, 3 5B X COfGER 2N L HE X W56, YW E o B 12z
HEHEEND, 72720, FFLT v 7 303 FBEEERD T THBIEERS W L D
5. 1B TH Gk & HIE S NGB IC BT 5 mfny 7 BAEE 0 HIE 13, o gHiiic ko
XTHORETHDLLEINTWV D,

OECD #'4 F 74 v 497 IcUE X 3172 DASS @ 9 5, 203 DA I DWW Tld, XKEiD@E
32m KE1~3 (74 bH DPRA. KeratinoSens™ X X h-CLAT) @ in chemico/in vitro &\,
BRE VS H LT v 7 303 LRUEHRIEZM 250D, DA & LTOMEEERZMD
U PllEZA F X2 2720 BREAREINTNE LW IEVEDH L LICHET 2 L%
bbb, o, BERNEGERIBONZTHOEEEEZFERICANZ 2 DO—EL 72#5H
WCHEOWTHEINS, 32200 KEIZOoWTEEZITV. 205 DB R Gk c—
B 7258 TR, BTl 2856 1 3RREE L I I g, D 2 D Ol
RO —H Lz wGH1k, Y o KE oz EiEd %,



ITS DA i3, KE1 & KE3 oiBEifik (ZnZ#, DPRA & h-CLAT) &, KEFE/EHED
msilico”Y =M X BTVl ZFEHT 2, 2 DR ITS DA 125w Tlx, DPRA kU h-CLAT (<
ST, BR ZHWFICHET 3, DPRA KU h-CLAT D BRSSO in silico ¥ — NI
X2 FHlfEREZ 2 a7, 2Nz Bt LRERaT %2 LICEEEOHEETTI

3. 203 DA

3-1. 203 DA D3¢

BAERALIC B W THHETH B 3 2D KE1~3 (72 b5 DPRA, KeratinoSens™ & O} h-
CLAT) O in chemico/in vitroiEiD 5 5, 3 D CORBRZIEICHEIE L . KEEEEOH
EEAMET S, RBEOIEICOVWTIRED SNTWR, 2 2D KE ICoWTiHEEZ T,
o ORBHER S GECT—EL 25 E XRIEE. BT L 256 13IFRAEE & Il
INd, BHID 2 DOFBHERS L VEald, &Y © KE 0l z EfE3 5, 1
BEERIIE LN TPHOEEE2ZEBICANTZ 2 20— L R IcESWTHEEI N S,
PEZ5FZ2T M1IKRT7u—F % — Mo T, 203 DA DHEEFT I,

203 DA Offfl # D RB& 1T, B EEAVEM: KE 1Ic325< OECD TG ic& ¥ 238 (OECD TG
442C2, 442DV TN 442EY) TH 375, 203DA ICH T, DA & L TORMEEEE %I
SL, PHIEZMEER272DICBRVFEINTNE I LICHETILEND Y, Xk
Ol 1 ol s 2,



203 DAICBITBKEL, 2, 3IC3%X495
HEEDS5, 207 Ehh

|

2D0HEREEEH
BRICGGZYET (—E

2B IR ¢ 5 ; BAFE 203 DAICBITBKEL, 2, 3Ic&% 95
PRET—ER; JERMFIE 3DBE iR i

|

2D EREEEH
BRICGEZYET(—2X

Yes

3EtEEP. 2SREEN BT BdEME 203 DA ; inconclusive
2T 3 ; IERMENE

1:203DA DHE7 v —F % — b CCHR 1 % i)
*2 DLl EDEERD BRICEY L 72855671213 203 DA & L T inconclusive & 72 %

3-2. 203 DA O E &

203 DA ICHBWTIE, DA L L TONEEREFZIDO L, THIMEZ M X3¢ 5 015Gk
FAETHHIC B 2EORM 2 G T2 088 H Y, NV T—v a VEERAMTL <. BR%
BRIE L7z, DPRA ICBWTIiE, ‘T F FlEADRICONWT 4.95~832% K N> AT 4 v
D HDPRPFITONT 10.56~18.47%7% BR & L TEKE X 4172, KeratinoSens™ IZ 35T
X, VY7 2 7 —RiENORBEICOWT 1.35~1.67 5 (v bur—nlt) 28BR LT
REINT, 51, h-CLAT icB\»Tld, FHiiiCH 2 CD86 DFEHIfEIC DT 122~
184% (v Fu—nt) 23wt CD54 OFIHfEICOWT 157%~255% (a2~ o —u
) BR & LTCEHEI Nz, 25 DfilE OECD TG 442CY, 442D? JZ UF 442E31T7R X
N7z GHEPERHE L 132 2 23, 203 DA ICHHA AN HHEICII s DfEXRH I NS
Ll o7z, BRICEEY L W E T RAB0E Cldfbamft i 6 2 &8 C& <& b, 203 DA
DHEICHEDND Z & T,

Mlicndzae—F»—FrD@EY, 203DA B 3 KE1~3 D in chemico/in vitro &
DI b, 22U FOEEDS BRICEE L2GE. 201 20ilE2A BRICKYE LA BT
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O D2 DDRERT L ZFE RSO N WA ICIE, 203DA & L THESRfTT 5 2 &2
TER\, — /T, A FLT v 7303 GEAEFREER 0111 H 15 V) LRELFICEHLT 2
ITS DA it Tld, BR 2R EETIC KE1~3 @ in chemico/in vitro RER DH|E %17 5 7=
. 203DA LRI UTEHRIEZ V354 TH DA & LCH#@RMN T 2 2 &8 CT% 2 AlREMEA B
%,

THic, BAEY QCOLLEOWED O 7 2 ERITIEEA) ICDoWTiEZEnZ ok y
4 ¥4~ (OECD TG 442CV, 442D? 1 442E%) 1B\ CTHAICEARETH 3 &
RENTWE, LrLAars, fildz A7z invitro 3R T35 % KeratinoSens™ % h-CLAT
ICB VT, REY clildEE s Bl S W56, IREY T oMl 23 3B T3 5
AlREME 2 ZE T~ & TH 2 (Blx . EEYH il 2 A 3 2 IR E 2 &R ©
FHEST 5 &\ in vitro B CH W T 2 il ic #iE0E U, BEWH o ERAIEHEWE o KOG
(KeratinoSens™ IC 517 5 vy 7 = 7 —EiEEOFEHE, H 5\ i3 h-CLAT k1 3
CD86/CD54 tHNFHIfE) #BVRLCLE IR H 2 LA FETRETH D), £
7o, BN YE (RLERPE R L), IIHHHE 2 1ICFi# 3 2 B ICHEICE T
BB ORB R MG 2 56, B RSRIENICE®RO B 2R E Do TH L I H
ZHID o CTERBTRETH 5,

4. ITS DA

4-1.1TS DA DH5E

ITS DA IZIEERAZIC BT HHETH 2 32D KE D55, KE1 & KE3 oREr/iEe.
KIGBAFED in silico ™y —nic X 3 Pz i3 %, KE1 ©7E#ICiZ DPRA, KE3 Dl
121 h-CLAT #{EHd %, BAEW% FHI$ 3 in silico” — M 1Z Derek Nexus (ITSvl DA)
¥iF OECD QSAR Toolbox (ITSv2 DA) ®wWFnrdsflibi s, Insilico — N D BAKf
EIICDOWT L, #HiE 3 ICEH T 5, ITS 12 DPRA & h-CLAT. XU Derek Nexus X I
OECD QSAR Toolbox @iz 2 a7l ZDEFHHEIC X - TIFRMFIEZHIES 5,
DPRA & h-CLAT %, FJEE/EM:® KE ickk-o< OECD TG ic&Eh 3:lk (OECD TG
442C, 442E) TH Y, FEFZENZThD TG ICFER I T 5,



%1 : ITS DA D g

Score h-CLAT DPRA DPRA In silico
(MITYE) (IR EK) (SATAIRTF Kb K) Y—)l
3 <10 pg/mL >42.47% >98.24%
2 >10, <150 pg/mL >22.62, <42.47% >23.09, <98.24%
1 >150, <5000 pg/mL >6.38, <22.62% >13.89, <23.09% 21k
0 - <6.38% <13.89% (=4

h-CLAT %' DPRA O EBIFERIZ, X1 DX5c0prb30Ra ik izns, h-
CLAT i\ Cid, CD86 HHNFEHE D R/ NefEIERE T H 5 EC150 [ UF CD54 A FE B fiE
TH 3 EC200 &A% i/ ERE (Minimum Induction Threshold: MIT) & L TEHE L.
Zo MIT % 10 RN 150 pg/mL OA v b+ 7flIcET BT 025 3 DR a7 i kd
%, DPRAICHBWTIE, TG442C IKit#H I N C w3 HfHICHE DO WT, Y AT A4 v T FF
MY v _TF POV EEZ 006 3DRaTIiIcEmT 3, Insilicoy —VIZX 3T
Hc s WTlE, BHEORRIER2 7 112, BEOHREIIR=2T 0 6% d, £RaT a6t
L7zARa T 2 KoL, YEIZIFRFELHETI NS,

ITSv1 DA THlw b3 insilico Y —VIZREREZ LWL O D@t Y R4 v b
BT 2 EEREE L EDEMNRHAE— 2D Y 7 + 7 =2 7 TH % Derek Nexus 7> HED
N5, Derek Nexus i3, N7 T VRBEFD X v o7 ICERED 2 WIIAHE/ BEBLEICK
BIICHAT 2 lRetE 2 n SRS R e it 35, —77. ITSV2DA THWwb N 5 in
silico V7 — 1% OECD QSAR Toolbox O K§RAFEAZETHOHE) Y —27 7 n—5 08
NBNENE Z R VAR TERAET T —MconwTTa 74 Y v A ns, I HIicHE)
B R O REICONTH 2 Vv XV EEAT 72wl 7m 774 ) v
INd, BWE NI 2 Y ENREIR I 2 v o 2 REE T 7 — P AFAE S N2 BE. [
U7 77—+ 2FoUE CHEBIEET - 22352002 FUME L T2, & v 7 HEiES
77— bBREEI NG, BET e 7 74 7 =% CHEUWE % FIE L. ) 8L
YEPHBNCHEE S NS —FT7 272X 3707 74 7 —0fERp b ERE
T—2X ¥y 7EE® 5,

4-2. ITS DA O E

ITS DA TREMAT 2 in silico VY — AR ZNZNEMNICT v 77— IhTEb,
OECD #4 F o4 v 497 iIcCiEama N T3 H O (ITSvl DA TH v % Derek Nexus v6.1.0
J OV ITSv2 DA CHv» 3 OECD QSAR Toolbox v4.5) & ®7p 35— a v Caiid 5 2 &
KR DVELHICOVWTHET ZHLERD B, 72720, fHICHEHL 72—y a viconT
ITSDA & L COfFHEER P TFRIMEZ o IcHfE T & 25A& 1k, E#RIEE LTITSDA i<
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tHAAD B A[REMED D 5

o, RT3 insilicoy —n OEAHFFHICHET 2080135 %5, ITSDAICEIT 5T
— 2 DIFRFNEIC X - Tl @AM OYE ICBI L CREHEEKTHElZ S 72530
BEMEDH D, Wl 2 e TE R EDHWIN T IS, Insilicoy —N% &L DASS
Tld, =¥ =13l % D insilicoy — N DR L ERHPAZ S L, KR OHM 21T 5 HHE
3% %, Insilicoy —NClx, EYE DL EMNEZ THIOEHRIEE LTI 270, 1
WE BIREY D5 & A RSB AR RS I, ERABSREE L 75, nsilico”y —N®
THNE AT ENFACERGE KL TH 0. il S 7o {L#fEE. SMILES (Simplified
Molecular Input Line Entry System) Fti%-° InChl (International Chemical Identifier) 1 X
L FERGEDRIERLIC L o TANITE 5, T/, H—DLEWH I AEEDE N, oD
B, BAEYHFO TS DE N EICEY, W DD CAS (Chemical Abstracts Service)
1% EC (European Community) %5 CRIND 72, IEfERMEZRIET 2 2 L PAEE
TH 5,



5. DASS @ ¥l

203 DA, ITSvl DA & U ITSv2 DA @ F#ll{4: B L T, Local Lymph Node Assay (LLNA)
O/ b T =X DHIBHEREZR 2 1IORT, b b7 — 20 BEMERICOWTIE, #iE4
ICELHS 5,

203 DA 1% LLNA #i5 & o i 5 € “PEIERERE (EE & KR o P (H) X 84%.
JEPEIL 82%. FFEEIX 85% TH o7zs —7i. b b EJERAFIERR & o IRICHE VT, 203
DA O IETER 1% 88%. &1L 89%. FFEE L 88% & LLNA CPHIEME 13 58%. IFfE
FEIX 94%., FRELELIE 22%) X 0 b RRICE D o 72,

7277 L. 203 DA ICBIF 3 KE1~3 D in chemico/in vitroiEED 5 &, 2 DLL F o ERns

RICEY LA, HB0IE 1 20HEEA BRICEY L7z ETBY D2 20 ERT—EL
#%%# LN WIGEICIE, 203DA & L TR 2 2 &3 TE v, R2IRINT
ﬁ%%&ix%k\HNA%%&@RﬁCﬁwTi%%(MS%§¢&M%@\EF&%
EAEMERS IR & DHEIC BTt 15% (65 WEH 10 YVE) 12 3 2 WE 28, 203 DA Tl
W3 e nTERDP o, ST, FMLT v 7 303 % ITS DA 72 Efhid DA ic B\

Tli. BR #Z&ERTIT KE1~3 D in chemico/in vitro REEDH|E #1T 5 72, 203 DA &
M CE#HEZ AW 23546 Cd DA & L Ot 2 2 e c& 2A[REERH 5, 2ok
225, 203DA & LCHGRfTT 22 &R TERDoGATD, o DALY 7 — ik
O GEIMREHC X 0. A EREE o K22 R T % 2 RS H 5,

ITSvl DA i LLNA #53£ & o liRic BT, FHEIEME 13 81%., KEEIX 91%., FrEAL T
70%TH > 72, b b EFREIEURER & oHic 35\ T, ITSvl DA O ERERE 1 69%., &
FE1E 93%. FrFJEIx 44% & LLNA L X CTREEU ETH o7, T 51, ITSv2 DA |3 LLNA
R L DIIRIC B W T, FHIERER X 80%., KX 93%., FFREIX 67%TH 572, b MK
JFIEAEVERS SR & D I BT, ITSv2 DA O IERERE 13 69%, JREE 13 94%, FrHEE 13
44% & LLNA &R CHEZEU ETH - 72,

D X5, LLNA A3k b EERAFEIERT R & o HiRic v TRERE 2K  BI51TE 0 % »
D LFEREIC (b b REBEMERER L oHlRic s T, LLNA ORI L 22%). —# D
DA TIIFrRE MK BN % (b b RIS & o likic s v, ITSvl DA
T8 ITSv2 DA DR REE 1L 44%), 2D b, W ITSDA T [BEMEH Y | LHEX
NE=PETh, HOCEHEBODH 3 2 LA LN T 3 HBEWE O N EREMEET — £ &
OHEE (Bl : V—F727uvR) XiFfcLDT7—% (fl:insiicoy—n, b biklR) %ic
B0 GEIRENC X 0 . AN ERIFIEO R 2 IR T % 2 A[RENA B 2,
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6. DASS D RS

DASS #FIH$ 202, % D inchemico/in vitro BER=° in silicoy —N DRFICIHED
WTHETIHELD 5, DASS FHIOEHEN: 2 RE T % 72® D in chemico/in vitro iRERIE
DIRFOMEAICEE T 2 76lliZ. ThZhoilbiiEs 4 F 74 v (OECD TG442CY, 442D?
MR 442E9) ICRENT VB, 72, 203DA Tid, EHEMESECEEZ TET 27201,
3 2® KE IZHIGd 2l % DiflfiEIc BROBEEI N TS, L2 ->T, 2hHd BRI
AT 2 . Wi 4 DFBREDRRR (Fl 21X, LogP >3.5 OMUFEWHEICH LT
B o7z h-CLAT Of5EMBEMETH 2854 (OECD TG 442EY ICHERL)) 12D WT, 2D
AR R OFEME MK, ZY L 2PErEAREClmT T2 2 en Tt ik,
DASS oHliEIcfibin s Z L ld7a v, 2 DO8A. DASS offimoi s wih&adsd 5 2 LicH
ETO0ENRD D,

F 7. ITSDA ICHWO N3 insilicoy —NTlx, ERYE DV2ERESE 2 FHlOIEHRE &
LT 2720, FHIZAN S NALERGEICTKE L T 2, il & 7o (L E i,
SMILES &li%k+° InChl I X 2{LEHEEDIIERLIC L o TAN T 2 4 E 2 H Y | BEE
DIEME R LRSS R FFET 5 Z L AEETH 5,

7. DASS Z T % Bk o At

203 DA . ITSvl DA, KU ITSv2 DA @ 3 2 ® DASS THW &1 2 3k & FE Lo B
FieowT, BEERCTEMES RS CW 2 5EICIE. BrRERFE LT
DASS Icfl &l 2[R B 5, 772 L. Mikilbiik Z fl A A 72 %172 72 DASS 12D\
T3, FHIMER LLNA Zo#EEYide b7 —2 LAZEL ETH 2 2 & OEZE L OER
IR DAL A EETH B,

8. KA A4 X v 2DYIENM

B I A E M RAG 12 D W TR IRTERR 4 7o il Bk T 3D b v Th b . 5% DASS D1
WFE LTERATE 2REENRH 5, L7208 o Ty KA A X v 2RI, wE AR RER1E
IR KR OCRHE 7R F 2 IR T2 2 L 2HifR L L TEREN TV B Z L ICHET 2408 DLH
5o

B, EROLHESTFIC X 2 EEEREL TR LMezR 2 2 e 2#HEEL. 1L
BESEFIC X 2 B IR R B E B ES 2 R E D DR L. BIRAIT A — 1 —~ Tl
%17 5 — %t FlE A SSCI-Net (Skin Safety Case Information Network @ FZi§ %4 PEAEH
THEHA Y PDBFIZINTH Y, OBRIKRIER D &8 TEERAFE D S 12 {5 AT RE 72 15 )
e LTomMy i ng (5.
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Nel

NEI RN

RIS - ALRE S D & R VERHM D 72 0 DD B RAF MBI E 2 ML & ¢ 725
flifRRICBET 2 74 v 2icowT CPR30 4 1 H 11 HERASEEFESR 011125 1 5)

OECD (2022), OECD Guideline for the Testing of Chemicals No. 442C: In Chemico
Skin Sensitisation: Direct Peptide Reactivity Assay (DPRA). Paris, France: Organisation

for ~ Economic Cooperation and Development. Available at: https://www.oecd-

ilibrary.org/environment/test-no-442c-in-chemico-skin-sensitisation_9789264229709-

en

OECD (2022), OECD Guideline for the Testing of Chemicals No. 442D: In Vitro Skin
Sensitisation: ARE-Nrf2 Luciferase Test Method. Paris, France: Organisation for

Economic Cooperation and Development. Available at: https://www.oecd-

ilibrary.org/environment/test-no-442d-in-vitro-skin-sensitisation_9789264229822-en

OECD (2022), OECD Guideline for the Testing of Chemicals No. 442E: In Vitro Skin
Sensitisation: human Cell Line Activation Test (h-CLAT). Paris, France: Organisation

for Economic Cooperation and Development. Available at: https://www.oecd-

ilibrary.org/environment/test-no-442e-in-vitro-skin-sensitisation_9789264264359-en

OECD (2021), OECD Guidelines for the Testing of Chemicals No. 497: Defined
Approaches on Skin Sensitisation. Paris, France: Organisation for  Economic

Cooperation and Development. Available at: https://www.oecd-

ilibrary.org/environment/guideline-no-497-defined-approaches-on-skin-

sensitisation_b92879a4-en

OECD (2010), OECD Guidelines for the Testing of Chemicals No. 429: Skin
Sensitisation: Local Lymph Node Assay. Paris, France: Organisation for Economic
Cooperation and Development. Available at:  https://www.oecd.org/env/test-no-429-
skin-sensitisation-9789264071100-en
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i

1.

1 203 DA OHE

203 DA 38z v 73 BR2 H 37ic, REEIEE o/ EE 2 HWT 3 2 77k T

b5, 203 DA ICHEENTCWIRBAEOMAGDE X, KEEEMEE S 7253 AOP
DERPID3IODDKED I H, H»7 b 220%h =L TWnwb, 220D KEIZ2WTIK
BRafrv, 2 b OB RSB L 256, £ OB E R E SO IR
Vg e THlE NG, REID 2 2 DFRERFE AL R WGAIL, Y © KE oz 52
fEL. &t 3BT, 2 00— L i RICESWTHEE NS,

1-2. 203 DAICH W & N5 1EHIR & % o FH i

1-2-1.

203 DAIZ I & 2 HEIR & % o3 i P

OECD #4 K54 v A497Vic#EH I N T3 203 DA EHIFIT R D@ TH 5,

>

1-2-2.

Direct Peptide Reactivity Assay(DPRA): Protein binding (KE1) 1343 % in
chemico i ER(OECD TG442C?)

KeratinoSens™: KE2 (keratinocyte activation) IZi%24 3 % in vitro i (OECD
TG442DY)

Human Cell Line Activation Test (h-CLAT): KE3 (dendritic cell activation) 1Z3%24
3 % in vitro ;A5R(OECD TG442E?)

S (X, WA ICBE T 2R 7 &, il & D in chemico ]2 O in vitro RE#E @ s F
HFIC A>TV BRLERD B,

e A
AXIZHBIT 3% 203 DA DFELACHEHINTWE X S5i1c, DA ¢ LTCONEEESE

RS L, FHlPEZ A EX 92729, BGHRREERE ICH 2 EO R Z BT 2 HED
BHYO ANYT—va VEEREBITL C U TOR—%—7 4 v L v (Borderline Range;
BR) Z3RE TN T 5,

1-2-3.

« DPRA BR: mean peptide depletion: 4.95% — 8.32%, Cys-only depletion (in the
case of co-elution with lysine peptide): 10.56% — 18.47%;

* KeratinoSens™ BR: Imax: 1.35-fold — 1.67-fold;

* h-CLAT BR: RFI CD54: 157% — 255%; RFI CD86: 122% — 184%.

fldl % DIEHIRIC 3 1F 2 GBS REHE 7 = —

1-2-2-1. DPRA

DPRA OEiE. ATAV_RTF R VIV RTF FOEERPEN 3 ~ 10%
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(VAT AVRTF FOARDWA%FHI 32 €7 L (Cys only model) #fEfT 2854
29 ~ 17%) OHEMHNICH 25613, BB LERZFEMT 2H8E D 5, 1 o
7Ju—F v —FiCk D, 203 DA Ik B REMERERET D,

N | Second Run® |
. YES f’\‘o YES

FITRADE 0~4.95% ﬁ FHAE 0~3%

(Cys only model 0~10.56%) (Cys only model 0~9%)
NO YES — YES

FEEHE >8.32% » [ posTive | » FERHE > 10%

(Cys oinly model >18.47%) (Cys only model >17%)

‘ NO (F#gEidbsE  4.95~8.32% ;NO
Cys only model 10.56~18.47%
(s only mode 2 Second Run=J ‘

Second RunZEfE#. 2RIDHBRERHIBUET—RL-BERBHE. BET—HLBEEEE. 2EED
‘ BLT—HK L7541k, BLOADRKERE LS,
= S NINEPN . 3 - y = yRut A =
| Second Run=#s | 2EIDHABIERA—BL A WLIBA. Third RunpEES h, 20 —K L -HER %2 BREwRE T 5, 30

BRTEHARN. BL. B BHELIRTHLEVER DBAE. BLARKERE LS.

1-1 : DPRA IC B B3 #E5HE 7 v —F ¥ — b Gk 1 % )

1-2-2-2. KeratinoSens™
KeratinoSens™ 7 v & 4 O #E ST I IZER I OABREMBLECTH 5, AEEE

ftins KeratinoSens™ TEtE. ek, Y BR OF#4ERE2 D 725908 5 2D 2 Ic
3. K2o7u—Fv— L 2EHAT 3,
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L7 27 —EENEE > 1.35(%
"o
HANEBLEELTEER

‘v YES

N7 7 —EEEFE>1.35F
T <167&H >
BB LR L TER

‘NO

L7 27 —EEESEE>L16TE
TTEIEEEOEERD)EETE
L T>T70%

<L ves

EC1.5<1000u M ?
(¥7=12 <200 ug/mlL
(DFETEEMS) )

.v YES

| BAE 7 B AT

< b ves
[_PosimivE |

P [REerme ]

YES

NO

[y [ eaaivE_|

NO

o[

>

NO

[y [ NeeaTive |

W77 —EEEFE>1.35%
FTEIEEEDEGFRHIGISTE
EHELT>T70%

< o

YES

[)[ soRoerLine @) |

2B DI L7 YR L B
T, BETELEBEIR
B, Bc—HL1me
XM, BLe—HLEE

X, BLA W m#SHEam e .
2B DEBRERA—EL A L

B, SERHBRNEEE 1.
2B =B L =R & RS
L35, SEORBRTEHAR

A, BL. 2t BEET~

T—HLAWER 0BG,
BLAYSHHG#H & 73 D,

1-2 : KeratinoSens™Z 5 1F 2 fERHE 7 v —F v — F Ok 1 % )

1-2-2-3. h-CLAT

h-CLAT O SRHE I I E I 0 D ABR T M B E T H %

B2 A B A0 h-

CLAT <k, BB, Xt BR OR&ERE2 D 7263208 9 »0dHEiciE, X3 o7

U_ﬁ_"\"‘—' ]\ %‘:‘Eﬁ_ﬁﬁﬁéo
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YES

CD545385HE < 157%
o NEGATIVE
CDB6RIBFHFE < 122%

@ NO YES GNO YES

CD54*%EE§?§SZ55% [>\ R > 50%7 |[>\ BORDERLINE (BL) |

CDS6RIRFHE < 184%

JgLno | NEGATIVE

YES
CD54KBHL > 255% YES

< 1o
no/E 721k [ mmmssE > 50%? | POSITIVE
CD86HHE > 184%

2E DT L7 #2VIE L HBT. BT HLSARIBE. BT B LSA B, BLT—HL
T-Bal, BLAD RIS E A D,

2EDHBER AL A VBA, SEERBIEEI N, 2E—R L BREARERHLT 2, 36D
HBTERBA. BL. B, BT T—HLEVER ORER. BLARKRERE L2,

1-3: h-CLAT ic B 38 RHE 7 v —F % — + CCiik 1 %2 i)

1-2-4.  fiil & o 5Bt SVl & 88 FH i b

e KEl, 2, 3 &Y T3ERERICH VT, BR ICHEY T 251 K& OBt o Btk
B MO in chemico/in vitro T A Y A F 74 v oA FHIICERT 3
[Inconclusive | fEH 1%, EHEEMKL 7R 5,
e HlziX, LogP>35oHEHICHN L TELNZEMED h-CLAT #HERIZEHEMEMK
(L DUFICEAS 2 X 51 203 DA ofRicHEr» 52 %,
> IR (DPRA, KeratinoSens™, h-CLAT) D FHlifEE D 5 5. 1 225 BR
LM T 5E T, 203 DA 2T 2ftho 2 DD ERRER S —EH L <
WCEEMEAE T L (BRIEELZH). 203 DA TllZ4T5 2 & A T2,
> [ABRIC, LogP > 3.5 oPHICK LT, h-CLAT ClMAi R o 56
Th. 203 DA 2T 2fthd 2 DORBIEDRERL L TEH ., &
fEEMEAENIE (2 2D BR IEi%H). 203 DA O FllZfT5 2 LA TE
%,
> 7277 L. 15 (DPRA, KeratinoSens™, h-CLAT) D #HfifEE D 5 B, i
N DFER 2 BR IS4 3 %%, Log P > 3.5 oW icxf L CEMED h-
CLAT fERAF S, 203 2K T 2Mtho 2 2ok, FEE0H 25—
HLEERAE LN WESIZ. 203 DA H%EIZ [Inconclusive| & 723,

2. 5IHISCHR
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& 2 In chemico/in vitro 7 i D BARIIGH

TEIC AH A Xy 2 CEH L 7- DASS ICFV 3 in chemico/in vitro g T % 3 DPRA,
KeratinoSens™ Jz I8 h-CLAT o w\T, OECD TG 442C?., 442D% [ 1N 442EVIc 0 X h
TWwINELEICGHEEOMELE LD 5,

¥, FrioMEic ik, [EERmILG - LIS O RV O 72 OB D K REAEMER
BB 2 LA 72 3HlA R B 2 A A4 £ v 2V FEHILASKE, OECD TG 442C?, 442D
KO A2EVIC B W TREN R I N2 HIRKMINT WD, TNOBUERIT, [EHETIG -
ALRE S D 2 VLR D 72 3 DIGEL D B AP BR R % %t A ¢ 7o ATl AR 1B 3 2 7
ARXVA]VICBTFBENLT v 7 303 ICHBEATEETH 3,

Afads L OHHE L ICH L 720 . 203 DA ICBWTIE, DA & L CONEEELE LI
5L, FHlMEZ M EX €2 720 GEHERGEIC D 2 HORM % a3 2 B8R H D | A
VF—va VEEREMITLC, BRZZE L/ LICEBELASLETH 5, BR Oz OECD
TG 442C?, 442D% K UF 442EV IR S L7z [ PEHIE BLHE & 13572 2 23, 203 DA 1A AN
BHEHEIC I h%@ﬁ#%ﬁéh% LIt o7z, —/C, ITSDA iIcBWTli. DPRA J¢
" h-CLAT 122w\ T, BR ZHWTFICHET 3,

1. =7 F FitaMEEE (Direct Peptide Reactivity Assay : DPRA)

RABRTIE, BERND X v X7 HDORD YV ICARRTF FTH L2V ATA VvERGRTF
F (Ac-RFAACAA-COOH) ¢t VY vE&HF~7F F (Ac-RFAAKAA-COOH) o 2 f@fE%
i3 2, ERWE L &7 F F2REAL. RIGT 8, BE 24 RERICE T 2 K000~
7F VP EEESEEA I n~ 277 4 — (HPLC) THEEERET %, ZOfEEIIC, #HR
YWEORISER 4 B (High, Moderate, Low, No or Minimal) 125343 %,

Al 70 BABR T NE 2 BABR G e 2 R 3 5 541213, OECD TG 442C? % 23 %

WEE O OCHER, BEZ L DT FF ‘(ﬂi&‘%# LfEZ R L. U@ DPRA

SETHET VI > TRIEZ T 5, OGO T, Low, Moderate & U* High

W FEE N5 R E 1351, No or Minimal 1253048 & 1 5 gV 132tk & Pl 5,
mEB, «77%kﬁﬁ%g®@ﬁhﬁ#éﬁé%m\&7?Fﬁ9%®ﬁﬁﬁ$ﬂ%k&
20, WK OER V2 ) PV EEXTF FTD A TiE, YRATAVERR
7F FOfER»L T 274 v 1:10 @&@%‘(EU;ET/H CTXE‘«\ RIGHEZ L, THl
35,
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VAT A 110 KR 21550 O THlET

VAT A ORLE L) U ORI RO TFEE FUSHED 518 DPRA -
0% = 22 O TFHIE=6.38% No or Minimal =33
6.38% < Bb D EHIE £ 22.62% Low
22.62% < B RO FEEIE=42.47% Moderate S
42.47% < B 3O FEE = 100% High
AT AL 1110 HAROFRHIT T L

AT A LD E D 478 DPRA il
0% = b 28 O T =13.89% No or Minimal =33
13.89% < Bl 3 O FHfE = 23.09% Low
23.09% < J8i/b ZE O EH)E = 98.24% Moderate Rt
98.24% < B O EHIE = 100% High

VATAY 1:10 KXYV Y Y 1:50 OFHIETADL AT A4 vORDEE Y P v DR
HERDFIED 3~10%XIZ> 2T 4 v 1:10 DHEDTFHETFTALD Y 2T A v DIRDRH:
9~17%TH 2 HE%. Bk & Gtk oHEREMEICTEE L 2# R o5&k, 2 [ HOHER
FEhizBRET L, 1 BEHE 2BHOFERS L CoawnEaid 3 o H ok % Fhtid
%,

I E COFHiT, ARRERE IR A YE OB FREEEO TR FIRECTH 5 T L AR X
NTWBEHRE, UTOEAICOWCHETZLELRD 3,

(1) ®REa?

SREEYIE. HE/BEGUNOBE TR Y VB KIET 2 2 LB ST 5 DTl
T 7%,

2) T7uanTTF v RITLAT TV

AR IRHR A I WM A LA RIS E B3 % in chemico iR TH B &
o, TunT Ty (BAERERICRBPLERYE) IR TcE vy, LT Ty
(BAFHEIER I HBIB L S ERYE) ICoWTRIELABITE 2880855, b
ICD W T DR R IZ DA oA D i IFHR & BLEfH T CRT & Tth 5,

(3) 220nm THEICWIN Z v, =7 F F LA URRFRE % Fro ey g

HEEBEZ L, RTF VO WA T LI LB TET, X7 F FORPEEGH
HI2zenTERLN,

(4) BHERREY)

MR KA OREYOLE . ABRARIT. 2R OEEX ML L T 20 mg/mL ORE
b XK FT 2 enTE L (EREK), b, ZOMHEIIBEEDSF&E 200 g/mol
ICEDWT W5, FHINROBEEYH, HTEIFELAEVYEZED I LAML AT
286, ZOBUEDS &8 & BATORE 2 B HHERET s M E1DH 5,

(5) 100 mmol/L D #EERYVE A THEL T % 7 PE

PERYIE 13, BACIRE 100 mmol/L CEEY) R EBHICAE T 5, Z DR CTIEML 2\

WEYIE X, SO IRVBECRBZEET 23 TE 3, oA, Bl RS S
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O NNIIHIRE R JEREEME CH % 52 50, OB CIIRICENMEVE T
SkimzEL L IFTER Y,
%)ﬁﬁﬁ#f%%?é%g

1o BBEDVRED &9 D IIAHTH V. BIEOKE RS b NAISHERYE 3 B EAF
ﬁ%gﬁ%éagiéﬁ\@@@ﬁ%?i\ﬁmﬁﬁﬁm SOofimrElLIITE R
1A
(7) _7F Ficx3 28fLiex A3 208

T F FREGREIZ RV, T F VOt (AT 4 vo 2 BiME) ZEES 2 5
PE X, ~7F FROGEZBRGHES 2 /[itEr s ) (R7F VXA ~v—BicX v, R
2 ERTF BB LR 2 5), R L HEBYE 2 BGEE THIT2 L
272 5%,

(8) YAFNALANLFFL FICL LB L WY

VAFNANFF YN RV RATA vOZBLIC XY T T Vol R EEl T
L. ZORERNY 7770 v PO RT A4 VEd D EL 0, Bt RIic o708 5 Al hHE
Wb 5,

2. 77F )94 MELF—%2—7F v+ 4 (ARE-Nrf2 Luciferase Test Method)
AR O FEARW L, Nrf2-Keapl-ARE pathway Zf[H L 72V A =% =T v &4 TH
%, Nrf2-Keapl-ARE pathway 1%, #z5[K¥ Nrf2 (Nuclear factor-erythroid 2-related
factor 2), Nrf2 OHIf|A 7 <H % Keapl (Kelch-like ECH-associated protein 1) X U8
ARE SBfF 2 85 TRIVRIKCH 5, BRI, Nrf2 1% Keapl & L. ARE I10fk
L CRBT 2 EEF OB LHE L T3, Keapl ®v 274 vikHIcKkE D
MBS AT 5 &, Nif2 (% Keapl > HMREEL . #N~87L<T DNA Lo ARE ICid
I5, % @f[’:f%'@ THOBETROFEHLFE S, WHEHIC X 2EEFD O MY % (R#E S
DICHRRET 5, % DEERAEMEYE S Nrf2-Keapl-ARE pathway Z i3G5t 3%, &
5&%@2@\ ARE fﬁ'ﬁﬁﬂT@zlw‘/ 77—l R — R @R T 2 RENICI AL T v
AV =y ZHlilERE W5, #ERYEIC X Y Nrf2-Keapl-ARE pathway 23iEMb 3
N7 27— BB FERET 5, BEZRML, Vv 7 =7 —EMiEs 2 GoFE
HRERHEST L Lick b, ?ﬁ%ﬁ%’g@ﬂﬁé’a‘zf’?ﬁi%ﬁwﬂﬁﬁ'é
A 72 AR T N e BABR R S 1 2 R 5 Ci3. OECD TG 442D¥Y% 54 5,
AFAERE DHE I \ﬂi@#BMT@ﬁ7X~ﬂ~%*®5
- WERVE R OB ER IR CBIR A vy 7 2 7 — BiE O R KFERS K ¢ Imax
-7 2 7 —XiENEFE (Fold induction) 237 (Fatk) Wi 1.5 FORME (v
7 = 7 —EiEMED 50%3E ) &z 2R - ECL.5
- MR A 50% K T 70% (30%i%) & 7x % iM% IC50 KO~ IC30
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-+ % ECL5 fHIC DT, IHHEFEAE (1) MR LTt AmicEE (p<
0.05) THE%WAET 5, 27l L d 2 FOEVRLENEZEIT Y 2. 3 BHZIT I HE
bEDT, ZNETNOHY R LHGEIZH ZZ 2 TIT ., #ERYE O A & Ol o |
Wi (MAREBEFRIC T Xv) $EVELAE T LI12fT). 2 B YR LFERD 2
[ % 3 Mooy iRLFEBED 2 B, LToFEFIC XV HEEZT ),

(1) Imax {E2% 1.5 5 F OFFECH TN & HIE

(2) Imax fHAY 1.5 f5OFEEZBZ 72854 Cd . A (1) S i L CfiatAmic
HEThRWE 2, LTowTnroGaicizkat: e g

“15 FEEA 2NV Y T 2 7 —IEEOFE AR C L 2 RIKIREIC B T, MIfaEFRES
70%LAN
- EC1.5 fEiA3 1000 pM LA E (O FEEHM O AT 200 pg/mL M 1)

N7 =T — X DFRICH S hmREAKIAESRED b v e iR T2, 35
ICHE DR L ORBRABE L 722, 7o, Mlgstt 2 SIREEE T Y 7 = 7 — WD
FEELRTYE L, DTy aRELZCHEONENEBLHIRENCH S, DX %Y
Blx, X OPROREHRIPCX VN OHIRRIEH VT, v 7 =2 7 —EiEEOFHE LM
fomHRE TR 2 0B 2 HET 2 2 L BHBETH D,

INE CTOFHMIT, FEEICH W 2RI CTRNENE. ITRE R BUR & TERS % 1R
WEICEA S NEIRY WHEWE N EE» DB L 720, BAZHICHEELZ) Likwva
1A FSOIRRIEIR & 72 2BR 0 ). ARBRE IR 4 B 0 BFAETED THIA RETH 5
TEDBIRINT WS,

—5 T, UTOBAICOWTHEET 2 LERD 5,

(1) IEEELHR D T WiE

LogP 28 7 U LoWE X, BEEHRICHNENETH 2[R D 5, L L, EBRIEXR
RERTHEMFON 2 LA E. BB EET L8 TE D,

(2) ¥ AT A VEREETIRR Y Y VERIE L FUGT B0 B 5 WE (B« BRIEKY)

VAT A VEF L ORIGAE T Nrf2 pathway #5558 L a2 & AR & 0, (Al
L HESNDZZLDD D,

3) Z7unTFUYRETLAT TV

i L 7z flifabk o RERE I 3RO T Y. T T T v (BAFREERR IR AT 7x
W) FREcE AR DH 5, . ERSEMEr L, RICRILEEDEN LT T
v (EIFREMES I HBIMRL S BEAYE) Ko THRIBTERVEARH Z, ThbiC
DT OREERER IE DA DR A O thCfh DR & BLERT TR~ 2 Th 3,

(4) HORaBEVES RV PE
(5) V¥ 7 =T —¥RRICTHT2WH (Bl Y=t rr )

3.h-CLAT (human Cell Line Activation Test)
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BIERAFEE X, 7 v o v 2l o BHRiIE & FERic, e b BEREE B E Bk
gtk cd 2 THP-1 fiflaoXmptEcdh 2 CD86 MU CD54 OFH AT EE Z &
o, ABRICEWTIE, 20 2 20~v—A—% THP-1 #il@oilEtofmEFe LTH
WTWw3, bbb, AREL, THP-1 #ifldicBamE z 24 RRgE X € 722l
Ko CD86 MU CD54 DFBIZLE 7w —H A+ A MY —CHIET 2 &) RRiET
B 5,

S 72 SR B T S BRI S 2 R 3 2 541213, OECD TG 442EY % 24 5,

AABEOHE I iE, THP-1 Mgk icF#&HR 3 % CD86 & U CD54 il o Fe T %
HIE L 72 E e n8E  (MFL: geometric Mean Fluorescence Intensity) 72>6., FIC/R$ =
CTHIxTH G (RFL Relative Fluorescence Intensity) Z&H T %,

RFI (%)

BB E WA o MF1— # B E AUEiico 74 v 2 4 73 v b a —1®D MFI
RIEAEEAIE © MFI— A AVBEIIE D 7 4 v 2 4 72 v + v — L d MFI

x 100

ML 723BR e p e e 2 MFEMEL, BIEREE (CD86 @ RFI<150%7%>> CD54
D RFI<200%) AT CThHEBMLHEST 2, £, 1 HHE 2 BHOHERKREIA—
BHot, 3 MHZEML., BHEELIT chIBRME L HEST 2,

IhE COFHEIC, BEICH 2 EERT oA, XITRE RSB % TERK T % 8%
PEICHEHENERY (WERIE 2 EED» S L 720, BAZMHICHHLZY Lixwva
oA N ITRRER & 7 2R Y ) AGBRE 138k 2 2 WE O B ERAFIE D FIHIAATRE T H
TLEDBIRINTW D,

— T, UTOBAEICOWTHEETALELRD 5,

(1) LogKow 2% 3.5 X b K& Wi

BRI OBLR 2 I L 72 2 ATREME DY D B,
2) T7unTTF U ROATLANT TV

i L 7= MRk O RERE I SR b CTH D . TrnT' T v (RIEREES I B 7n
YE) I TR RVEARD 5, . EREA» O, RICRLEZEOEN T LT T
v (BAEREEEIC HER L S E R YE) It TH R TE VWAL H 5, Zhbic
DT O R IL DA oA O Tt o R & BHEMN I TR~ & Th 5,

(3) MWHL A FET 2 WH

InFLteAd A VFALT A= (FITC) 2 vfbt7uv v (P &[FEUKESR
THWEOLZ T 2 WE X, T D=0 FITC CE# L 7251k PI # v 2 3Hli 2 1E L <
TR CAEENEDS D B, 2D X 5 m5e. FITCERRPUANZ PI L ARSI H LN S
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OECD (2022), OECD Guideline for the Testing of Chemicals No. 442C: In Chemico
Skin Sensitisation: Direct Peptide Reactivity Assay (DPRA). Paris, France: Organisation

for ~ Economic Cooperation and Development. Available at: https://www.oecd-

ilibrary.org/environment/test-no-442c-in-chemico-skin-sensitisation_9789264229709-

en

OECD (2022), OECD Guideline for the Testing of Chemicals No. 442D: In Vitro Skin
Sensitisation: ARE-Nrf2 Luciferase Test Method. Paris, France: Organisation for

Economic Cooperation and Development. Available at: https://www.oecd-

ilibrary.org/environment/test-no-442d-in-vitro-skin-sensitisation_9789264229822-en

OECD (2022), OECD Guideline for the Testing of Chemicals No. 442E: In Vitro Skin
Sensitisation: human Cell Line Activation Test (h-CLAT). Paris, France: Organisation

for Economic Cooperation and Development. Available at: https://www.oecd-

ilibrary.org/environment/test-no-442e-in-vitro-skin-sensitisation_9789264264359-en
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1. ITSvl DA, ITSv2 DACHW 5T\ 3 RIEASEM: in silicoy — v
1.Derek Nexus (Lhasa Limited) v.6.1.0
WOER T 7 — b 2R ERENZ2 Pl 2 5HMAEN—2 DY —LvTh 3,

o s - =] ®
File Window Prediction Reports Tocls Help
LR R V- B
Hide D Derek rediction © = 01 |['t Alert Details 13 | = EC3[ & Reasoning Explorer ) Preciction Corstraints. =0
Predictions = 123: Halogenated alkene
I e Rl  Alert Matches
v B Structure

0 Derek Prediiction 1

+ Description Image

hlert 123 selected, click abave to view the original structure
[ Preaicticn Navigator ECR R —
Jobs 2
w predictions of at least. EQUNOCAL =
v | Hepa

-123: Halogenaled alkene

Rl =F,cl,Br,I
R2-R4 =C, H,F,Cl, Br, 1

Heavy atom count must be < 16

£ighT halogenated alkenss.

2-1 : Derek Nexus (Lhasa Limited) v.6.1.0 o5 FH i

2.0ECD QSAR toolbox (OECD, ECHA) v.4.5
TFHRIRXR=ZADY = FT7 70 REDHDLNIER VAT EEAICET AMENT 77— %
ML E O RIEEZ PRI 25 Y — v CH 2,
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QSRR TOOLEOX GI ’5‘ -A—_l-

Catugary detrisan

ot Sargle (P

R X8 mm > 0 &.

2-2 : OECD QSAR toolbox v.4.5 O il

https://www.oecd.org/chemicalsafety/risk-

asessment/TB4_Application_manual_F1.compressed.pdf

2. Insilicoy —nVICHwbRLTWE a7 b

1. MEM7 7 — b
BUHERBICH ST 2 ERECHMEEZMHET 7 - L v, KFRIEEYE 0%
(I KR v 7 e HARET 2 2 L BPRIFORIIOFER L 72 5,
LUNIC, KRS & R & v o 7 8 & AR 7 OG0 W TR T,
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NATIAITIIRIE ZEE

P X = e.g. -CHO, -COR, -CO2R , -

x CN, -SO2R, -NOZ ...
S IEER AN E 0=
TPIALE

o

)J\ X = e.g. -halogen, -OC6H5

X

SN2t KEBFIE

X —— X =e.g. halogen or 0SO2(R or Ar), 0SO20(R or Ar)
bonded to primary alkyl, benzylic, or allylic carbon

SNArZ it KEFIE

X = halogen or pseudo halogen
Y = e.g. -NO2, -CN, -CHO, -SOMe ...

Yo Y,

2-3 ¢ BERAEHEYE L BOE & v o3 78 L ARERR 7o SOGHERE

2.1 — F7 27 uax (Read-across)
FHIZITW2 0w (F—27% L) PEICH L CTEEEUEoH 2 (7—42H0) Yl

DF—2EHWT, FHZTOZCHEOREEEDO LY FRA VDT =2 X vy
T DRI ZAT ) Fikk,

MEA &EB WEC WED

@)
F—AHD F—A1U
7 N ¢ )\
@ @ O ®
F—AHD F—A&HD F—ARU F—A%HD
F—=A2L F—=AHh F—=4&%D F=ARL

K2-4:)—F77BRADA A=Y
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3. Insilico” — VDR & R
1. B FH#ipH

EFRI N EHATEIL, ZhZ2f 2 2 LEBEEOICCTFHINE S 2 [REE2 B
3, BlziE, T ricgEndidibrorlL—=vZ ey Fo#ile L —=v

7'ty MCE TN s LG o)

In silicoY — A EFITNT W3 2250 DA TH3 ITSvl DA, ITSv2 DA 3% 1
Z N ITSvl DA < DEREK Nexus, ITSv2 DA Tl OECD QSAR toolbox % Fl| ]
LTk H, OECD guideline 497 @ Annex 2 IZ5 W THIE X 11T\ 2 Hll[R & 58 FH i

MzZWRd 2 0E 21D 5,

POSITIVE NEGATIVE

Derek Nexus
prediction

Likelihood =
CERTAIN,
PROBABLE,

Likelihood =
DOUBTED,
IMPROBABLE,
IMPOSSIBLE,
NON-SENSITISER

PLAUSIBLE,
EQUIVOCAL

Contains misclassified
and/or unclassified
features

h 4

Skin sensitiser -
Inside applicability
domain

Non-sensitiser -
Outside applicability
domain

Non-sensitiser -
Inside applicability
domain

X 2-5 : ITSvl DA Cf#if X #1C\» %3 DEREK Nexus O FH i

3 2-4 1 ITSv2 DA Cffifi 21 C\v» % OECD QSAR Toolbox (v4.5) o
Toolbox DASS automated workflow 3 H&iFH L 4 ¥ —"

Toolbox  DASS Applicability domain layer

AW outcome

Structural Parametric Mechanistic

Positive Read-across | Not considered | Not considered Considered
Profiling Not considered | Not considered Met by definition

Negative Read-across | Not considered | Not considered Considered
Profiling Considered Considered Met by definition

LAY = V7 MYy 2T OEKEZRVPEEEEIC > T AGEDZNTNDOER
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2. XN=Vaviv7/
Insilico”y —MIZNZWEMICT v 77— I nTH Y, OECD H 4 F 74
v 497 ICTCEERE N TWB b o (ITSvl DA Tfiv» 3 Derek Nexus v6.1.0 K& U8
ITSv2 DA CH\» 3 OECD QSAR Toolbox v4.5) & 1357 25— a v CaHfi§
LI VRBRICOVTHET ZREND S, 772 L, FHilICHEH L 728 —
2 VIZDWT ITS DA & L COEHEME MO THElEZ T2 IcHER T % 28561,
TEHIE & L C ITS DA ICHB3AD 2 AIHEMED D 5,

4. 5 HSCHR
1. OECD (2023), OECD Guidelines for the Testing of Chemicals No. 497: Defined
Approaches on Skin Sensitisation. Paris, France: Organisation for Economic

Cooperation and Development.

2. Aynur O Aptula, David W. Roberts, 2006. Mechanistic Applicability Domains for
Nonanimal-Based Prediction of Toxicologocal End Points: General Principles and

Application to Reactive Toxicity. Chem. Res. Toxicol. 19, 1097-1105

3. MVATEGEN B ST Bi A AR AR
https://www.nite.go.jp/chem/qgsar/toolbox.html

i 4 v b7 — 20 BAERER

IRIES

B & AEM: D DA ICIIER 4 75 in vitro 350 in silico IEBH LT WE Vs, Zb D
FEOKEELCHRMEABGEET 5 72013, BAEMICEN 28] 7 reference standard 7234
WCThHb, 2018 F£L b, OECD 0HFK 7' v — 7 (OECD Expert Group on Defined
Approaches for Skin Sensitisation : OECD EG DASS) @4 7 7 )v— 7" HDSG (the human
data sub- Group) I X o CHIHA[RER & F FH Ny F7 2+ 7 — X R — 2O FHli % it L
Twb, ZOHMIR., 2o 7 — X ICBET 228)H & AEFEEZHHAT L 2 &, KF
RO R T vy Vit oL E 2 0T 20 HEZE 2 2 &, GHS
(Globally Harmonized System of Classification and Labelling of Chemicals) D #iHI]ic >

%200 DEMHZRIET 2 HTH 5,

28



b b Xy FTFRAMT=2ITIE, ZBWIA Yy 57 A+ (human diagnostic patch tests :
HDPT) &, Fi#ll-¥y 57 X b (human predictive patch tests : HPPT) 1C43%H & 41, HPPT
X 5T, b FeARfET 2+ (human maximization test: HMT) & & b E XYy F57 X b

(human repeated insult patch test : HRIPT) 1c3¥ &5, HDSG Tlx, HPPT ® A%
WERE LT, BT — 2 M A MEEE T L 72,

T 512, DASS DR v Fv—27% HPPT DiE6H 2 & CARMFEMEDHK ZHZRE L 727 —
Ky b BEKT 272010, LUTOHEH Sz,

HPPT BEIEIEMET — 4 R — 2 D#M (7 — 2 D50 B A &)

HPPT 7 — X _R—ZDIEH D& L AHERMED 3T

GHS 738ic HPPT 7 — 2 2 FI[H 3 % 72 O ¥l 4

DASS O FHIMEMGEIC IV 2 S HRYIE % 54

2.HPPT BT — &~ — 2 0BT
2.1 1EHIE
HPPT JJ§EAEM: 7 — 4 X — 2%, NICEATM (United States National Toxicology
Program Interagency Center for the Evaluation of Alternative Toxicological Methods) &
BfR (Bundesinstitut fiir Risikobewertung ([ German Federal Institute for Risk Assessment])
I K o THESE O & AL, 1950 A2 5 2019 4 12 H £ <o 1,700 BA Lo HikRY)
TE R &N/ 2277 0 HPPT OfERBE T LTV 5,

2.2 {5k
7T =2 _R=2{Lic BT, HPPT 7 — X DM ITEE TH 5, K28 1970 4% 80
FRICHFINAZDDTH Y, FFICHA FIA4 vt i nwr A7 e ba—u
ICTEEENFERPL, WHEHEITONLTOAWEE T CEMEI N MRS HE L,
HIC3A Y P FA B BHREESAFI N TRV ED, ARINTWAMEDOAICHH S
etk T—2_=2{LE T3 ECHWAERONEEZRET IHLELRD - 7=,
%z D7z%, HDSG TIZERDOME Z{RD 9 2 T, BERFERE L TOEHEEZUTDO LI
ED Tz,
> AW RS ESHREICEN S hTEs Y, HMT i3 HRIPT @ £ 5 8%
MEX N BHL»THSL L WEREL IR T o hTw 2, BTl
WRIEHFE L7208 5 A bh > T b, AIEREK

> B S (T & L3 VL, BRI RIS O M RTETREY 72 ) ORI,
Bt Fe

ZDOWERICHE - T, HDSG <, tAxH{E%EM: 2 27 (Relative Reliability Score : RRS)
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ZERL, FOURFZSEL 72,

7 3-1 : Relative Reliability Score (RRS)

IYHE

kS

i1

High relative reliability

(RRS=1)

TRCOLHAGEHRML T X COBGEEHRIL. 4
v oREmsE (—RX2|. [REF1] &FF
%) » b AFrlhE
(318 (14.0%)]

Kligman (1966¢) ?

HMT O#EZ AN T 4. SIE7mEER
DFM L. TOFRFETTRLONES
CofEBREET LTS

Sufficiently reliable
(RRS = 2)

REF1 i 13 BZAE MK OBEIE RS T X CTE&E T
TWEbIF TRV, ARL T2 MEERY
(EBEE L REF1 2351 L 72 3CRik > & A F-7l6E
(91 #F (4.1%)]

Greif (1967) ¥
Kligman (1966¢) CT/RE N7z T H 4 v

ZEKSR

Relatively reliable, with
some additional
uncertainty

(RRS = 3)

REF1 & REF1 #35|H L 72, X3 REF1 Z5|H L
7o Xk, TARTOBAFTREEA TSI, §
~COMEERE HA TV S DT TV, L
L. REF1IL7 7R TE 2 EFHEOHERY R &
T HICHHATRE SRR 2 6. AR L T 5 EE
BEWMETRCHMT 22 L3 TES28, RRS=2
LB LEREIIE R B,

(1630 # (71.6%)]

Kligman and Epstein (1975)%

EHE DX 1966 FOT 7o —F % H
BEt L. % oficiliiEkat <7 A —
2V ODPEE, Iz, BERE
LSy FH 4 ZDOHEER 69
L/ecm2 %6 75uL/cm2 ICZH L
7oo Lo L, fEH I 023 BRT ¥ 4
VICBIL Tid, 1970 4Ef% & 1980 4
D% { @ RIFM & / 75 7 H5WiJ7
OHEEBIAL T Y, HABRER/ <
v FH 4 XDHIF 69 uL/em2 XiF
Hul/em2 DEL L TH o7 L
MEnd0H, EHEOHEDL G,
ZDEFIRELRNDOT, ThHD
£ 77 7L ELRBHEICIZ
fE (72uL/ecm2) ZEHL 7=
. TOHETHLNAMHRITLY
EOATEEEERHES

Relatively reliable in
part

(RRS =4)

REF1 & O° REF1 285 L 2 3CHkiE, X Tod
HHRE AT DD, T CoREERE & A
TWEbIFTiRAEV, EHIT, RIEL T2 BEE
RO T TH, & O IFIHATRE 2 15 2> & #E

~7F viKlEXF 1 (CASRN 111-
12-6/EC 203-836-6) :

HRIPT O#ERB AR I T 523,
AT H O Z s L Cnian T
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HcxzbFcirnwvs (RRS=32M1), RIK
IR, #BRE (CONC) Xixfk558 (DSA) oW
T HFIFATRE S, HERIFTRE,

(216 £ (9.5%)]

RER LD AFTE R, FRLE
HERE L Sy FH A AR T
Wig\nizd, ESHRES 72 Y D DSA
FEHT LI TERY, LA
L. flioF — 23t h T30
T, BHEORERLZ Y, COoWEH
DL OHDFHRZIT) T LHTE
%,

Not reliable
(RRS =5)

MG ERIT T THi> Tw 225, CONC % DSA
LFATE L\, RRS=5 OMefERIL, A
FHTIEE 5% 55000 bR

(22 # (1.0%)]

Gad & (1986)%

B EM (CASRN 65-85-0/EC 200-
618-2) @ HRIPT %% & EMICH
HL T 528, BRI C B iR
H729 D DSA II/RL TR, L7
Do T, T OYIE AR KA
(GHS1A) TH2 %Dt d
brob3 2 7zoic, ForicE iR
J£/DSA BMEM & N7z & 5 5% Kl
A,

WIEERBREZEL T 0D 720, 1 0IdEHT L
T I RISy RISy ARy
BEENTOLARENES S 5 L IHE S W B 54,
T =2 R—= 2R E Do 7z,

(576 fF]

Basketter & (1999) ©

27 7 = (CASRN 121-57-

3/EC 204-482-5) i3t + B fEERAE
P Cid 7w LG L Cw 3 25,

5IH L7 HPPT F— 2 2 &4 1%/
BhRlofic, CoVHEOHREED
bk ok, 2o (IF) 5

23, AL HMT Xt HPPT o
RECHMBEO0E S 0 IEAATH

b RENRERBIREL T D,

[F— R R—= R\ 22TT DT X MRS b o v MEK (%)]
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RRS = 5 ofEEERIZ. ABREBEECKREENAIAE T 2 2 20BN ORI N T
B0.2021 £ 3 H 3 HOME T, RRS1 ~ 4 @ 2,255 D F & FERR X 5 7 5007
DEDICHEINTWS, {flcx o HPPT #i5i1c RRS #EH W ¥ TR0k ERZK 3-1

IR T,
[ All essential information available? ] n
T

¥y
. J

| All relevant information available? J n
¥
h 4 h 4
All essential and relevant information All missing relevant W
directly available from REF17? ¥ information inferable?
n
¥
y n ‘ AL least CONC or DSA available? ‘

RRS=1 RRS =2 RR5 =3 HRS 4 | RR5=5 I

X 3-1: % ® HPPT # Z RRS #E|Y YT 2E7-0DRERN

3.HPPT 7 — % X — 2 DY E

RRS < 5 ® HPPT 77— &2 D3 & A ¥ 1970 R K80 FEXDbDTH Y, hTdh FH
nSEERE AFTE20lZ,. RRD<5 D 225505 b, bFH 53540 TH - 7=,
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IZ HRIPT @ &5 510854 T 2 23R RS &1L, FRIbE T 5, HMT & HRIPT @
ABTE B L T2 E9 035 0. H 5 IRE CHEYIRIEEICERD L 308 ¢ 721
Eﬁ%’,’éﬁr%» % ﬂ'ﬁc B L, 22l L I3 IcmiicEBm L, —EREGEER VR L
BAith. 10~14 HREOKREIHM 2 7= 1210, FEMERYE 2 Mt L, —ERFRZIC BT
JG% MM %, 7272 L. HRIPT TlZ 50~200 & O #ERE 2 3 8MICH7=>T9 "L 10
[0 D FHEREFE # 2 F 2 Dicnt LT, HMT Tl 25 L owEaE icnf L 10 HiE< 5 B0k
HBIRZE P TONEO0NRR 58 THb, 72, HMT X, 77 VA F U 7 4 (SLS)
THANCHLEZ B 220 H b 2> UOBMEA 2 JIERABIC L TH < 2 & T, & DK
B @ L RE A ED TV B L WA ET 2 7,
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ffiE 5  —f:F% A SSCI-Net (Skin Safety Case Information Network : FZJi§

ZEVMIESIEHRA >~ )

— [ SSCI-Net (%, EROAUHEME I X 2 FgREERE 2 BRI R LML 2 X
b, AHE X VLY - ROBEIICT 2L EEEL CGRIZENE, Y A7 ORISR
RAC X 2l 2 06 & B O G IS 5 Rtk L e, itk TciEY 5 2 L ehEEL
T2720, Ny FTAMEICKY) ~EDEEE D o I KFEGIERZINEL . Z N2 EYE
THA LA ICKET Z L, Sl 20 S8 L v [RFoLerm s e s 4y PV —
7] & LT2016 4 X 0 i&BAshin & v, BAARICIE, Tidz EAal) faNE e L CEE)
LTw3, (5% : http://info.sscinet.or.jp/activities.html)
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o AbhESh A — 1 —2F L OHEIEIC X 2 EFE ORISR Z H & L 72 ERIRNF7E i

o PRI NTIER K OBIHR T BRI R O BIRE T RO RX — 71—~ DIFHR 7 1 —
Koy o

o BSMEREREE o JF KRR E B3 2 BRI IS
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