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Defined Approach for Skin Sensitisation (DASS)
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ADRA: Amino acid Derivative Reactivity Assay
AOP: Adverse Outcome Pathway

ARE: Antioxidant Responsive Element

ATP: Adenosine Triphosphate

BA: Balanced Accuracy

BR: Borderline Range

BrdU: Bromodeoxyuridine

CD: Cluster of Differentiation

DA: Defined Approach

DASS: Defined Approach for Skin Sensitisation

DIP: Data Interpretation Procedure

DPRA: Direct Peptide Reactivity Assay

ECHA: European Chemicals Agency

EU: European Union

GL: Guideline

h-CLAT: human Cell Line Activation Test

ITS: Integrated Testing Strategy

KE: Key Event

LLNA: Local Lymph Node Assay

MIT: Minimum Induction Threshold

Nrf2: nuclear factor-erythroid 2-related factor 2

NC: Not classified

OECD: Organisation for Economic Co-operation and Development
QSAR: Quantitative Structure-Activity Relationship
QMRF: QSAR Model Reporting Format

REACH: Registration, Evaluation, Authorisation and Restriction of Chemicals
RFTI: Relative Fluorescence Intensity

RI: Radio Isotope

TG: Test Guideline

UN GHS: United Nations Globally Harmonized System of Classification and Labelling of Chemicals
203: 2 out of 3
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b E D B G REA N E 2 5l 3 5 AL DB A, B A 7202 < O REM R
REVED IR 1 ) B RS (Organisation for Economic Co-operation and Development: OECD)
ARERVEA A T4 (TestGuideline: TG) & L CHAGE I TS, Lo, FE/EMERER R
ER T, iR iz T2 &R A+ Th L EDFE XD, OECD [ THEHDOREE
REBERE, DO LDED LIV (Defined Approach: DA) (296~ TR L. Bk
THROLNDTHERE FEONHR, T72bbAFEMEOHBEERE DL D5 HF L OERICE
T 5 SR F1 2 A7 L (United Nations Globally Harmonized System of Classification and
Labelling of Chemicals: UN GHS) IZHIH T& 25242t 25 WA FF 4 o (Guideline: GL)
497 ZNEE LT,

AZEHZTIL, OECD WEDT- GL49T7 1273 £415 2 out of 3 Defined Approach (203 DA) T
K BIEAEME D N — RFH 35 & U8 Integrated Testing Strategy Defined Approach (ITS DA) (2 &
DIENEMEE DY — REHITIEZ Y & & 2 ATBIZR 5210 AR DV T b I ATRE & f
L7z,

1. FFif

FRERAEME A2 T2 2 S 1M E O LM W TEE TH 5, (LFWE DS
TOEMEERD Y 27 8 TTHIF 5 OECD TG & L CTENLE v b & HW D K RFREAENE
B (OECD TG 406) V) o~ 7 2 & HWW 5 J{T U o Hisdlik (Local Lymph Node Assay: LLNA)
Nd D, LLNA (2T PEFIALA (Radio Isotope: RI) @ HUA £ % 9 5 : LLNA-RI %
(OECD TG 429)2®E5>, RI %\ 3" ATP (Adenosine Triphosphate) % | E 3 % LLNA: DA
(OECD TG 442A) Y<° Bromodeoxyuridine (BrdU) £ % |73 % LLNA: BrdU-ELISA 35 L O
LLNA:BrdU-FCM (OECD TG 442B) Y728 % %,

European Union (EU) (23317 5 BRNEF BRI 0O —-2>T&H % Registration, Evaluation,
Authorisation and Restriction of Chemicals(REACH) Ti%, ZaMiliIas v a—& —%
7 B BEPREETEPEAEBE (Quantitative Structure-Activity Relationship: QSAR) &7 /LR in vitro i
BREIZ K DMORENHERE S TR Y . B FERRIC K 0 ZaMEDsiH i S o il & & AU TEARRE
S DA X OMRFEAEE L STz (2013 4F 3 A &E 1T o E D78, ALFWE O KRR
PEZ SIS 2 EE OB RS L. B Z 7202 < OREEMERBR A7) OECD TG &
L CHAGREN TS (OECD TG 442C, TG 442D 1 X OV TG 442E) 57,

Be R IAEPEIZPE O (b7 K OV PRI T ICBT 2 R o m L, A EMER TR
(Adverse Outcome Pathway: AOP) & L THERINTWD Y, RFERAEMIZ, D AOP 123
3< 450 KeyEvent (KE) Z# THAZL L, R & 912, KEI~KE3 [ZI3##) 2 7220
RABVENBIZE S, OECD TG LS T 5,

® KEI: fbZeWE & & X7 B OIAGHES « Direct Peptide Reactivity Assay (DPRA),  Amino
acid Derivative Reactivity Assay (ADRA) #5 & U kinetic DPRA (kDPRA ) (OECD TG 442C) >

® KE2: bl fuiE M b2 B9 3 % Antioxidant Responsive Element (ARE) nuclear factor-
erythroid 2-related factor 2 (Nrf2) /L3 7 = 7 —E D¥EHi, KeratinoSens™33 J. () LuSens (OECD
TG 442D) ©

® KE3: RRAMEERR~— U —DRIABIOT Tl A ROV A MU A o OREAZ IR L
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L 7= bR D 7EAL, h-CLAT (human Cell Line Activation Test) . U-SENS™ | IL-8 Luc
assay 3 L O GARD™.-skin (OECD TG 442E)”
® KE4: UL REiCEIT 5 THIfEOIESE, LLNA (OECD TG 429, TG 442A 3 L O TG 442B) 29

LU, ALFWE O R R Er %ﬂ?fﬂﬁisoto“UNGHs IZHE> T2 /XSy 1A GRIEVEMEWED) |
1B (Z DAMOBAEMEWE) OIEHREZ RIS 2720113, 8 aE AV WD oREE D B
MEER COEMIIAREY B2 LN TND, £DT=D, in chemico 33 X 1N in vitro DFRERIEIX
in silico BXOHELULAEW N LD Y — RT7 7 o 2% LRERKIC, BEOMREEZIHT 2 &0
wEINT,

& 72O b BB ORBRIE R A2 RO LI DA IE-> CTHIAT2 2 2k, &
NMZIUT 5 B EREAENE T 2 Bkl & A LL BIZ@m 5 Z &R Tx 5, DA 1%, HED
P2 LB LI PR EE T Ol ROLNEERE Yy M DERSNZT— X %
BEE DT — X fEIRFIE (Data Interpretation Procedure: DIP) (23 35, DA 1345 b7/
ML ®mO L7201, TNENORBRAOIRA L RS 5 & 57 HiENE LTS, DA
DEAEE7L BAE, BsR R O L D 1 & RSO, 772 b b A FMDO A EL UN GHS
SR CTE D IERERIT 2L TH D,

ARERHEERIE. DA [HE- TRBRZ £ 3 2R, BRI L CATARER 2 TOMEH
IZOWTEETRETH D, B2 ITHERWE O FREESCY I L FRIRHE . £ O HIE DA
IZES L ENEND OECD TG (2 ATRENN E 9 I ZIRTET D T2 DIZFI TE %,

OECD GL497 1L 3 2D DA BNEENTHE Y, 73— b I TIIEERIEEOH BEOHIED
729D DA M 1D, 23— K T EBIEEOA O HER L OGREHED -5 DA 23 2
DUV E TV D, T OO DA OB OWTIE, BERDER, KFB%IC GL4T ITED 5
N5,

2. A RIAZTEEND DA
HA RTA NCEH SN TS DAIFKROEY ThHh 5,

® 2outof3(203)DA : inchemico (KE1), invitro(KE2 38X NKE3)DT — X IZHSX | KGR
TEVEDA e 217

® Integrated Testing Strategy DA (ITSv1 DA) : in chemico (KE1), in vitro (KE3) 3 X" in silico
(Derek Nexus v6.1.0) OFT — X 232D % BEEDT — & il

® DIP (2 & V) BUERMENEDA MEds S OGREE 2 HE

® Integrated Testing Strategy DA (ITSv2 DA) : in chemico (KE1), in vitro (KE3) 5 J O\ in silico
(OECD QSAR Toolbox) D7 —HIZH-SE | DIP IZ LY FEAEMED A I L ONREE 2f)

i~

E

203 DA %, OECD TG T& % DPRA, KeratinoSens™, h-CLAT ZHW\TIERR S LTV 5,
ITS DA (ITSvl 38 XTNITSv2) T, in silico DIEHREFIHT 5, ITSvl DA THEH T % Derek
Nexus v6.1.0 (L T, Derek Nexus & F09) X, (LS E £ 08 EME L T, RER
EMEDO R 2 TR 2 HMZOMFIC LS Y — v Th D, F7-, ITSV2 DA TEHT 5
OECD QSAR Toolbox v4.5 [ZHALULTFEIC IS UV — K7 7 v ZA £ 721X [Profiler (7’7 7 7
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A7) 1 ICEVRESNI=Z o7 ERAI kT G EE WD HE Y — L Th D,

2.1.“2 out of 3” Defined Approach (203 DA)

203 DA 1%, B a W B2 I, (L PWE O BJEEIEYE (GHS X7 1 £720%
XATZREY L2V (Not classified: NC)Z [FIET 5 HETH D, BIEO L Z A, 203 DA 3L
JERAEVEDFREE DX Sy (472405 UNGHS 1A, 1B) ZHET 5 Z LT TE A2, 203DA 2
BENTWLREBRAGIEDMAE DI, KEEIEME AOP @ KEI~KE3 ® 2 6D 95 D
<EH2D2%H/NN—=LTWD, 203DA ITFHMEOHIW A LE L Ligwv, D H 51—
R—ZADFETH D, KEI~KE3 (T 7245 DPRA, KeratinoSens™, h-CLAT) @ 3 FED in vitro
AR O B 2 FHHEORBR CHERN B LIZGEIC, TORREIFF L, KFERIEEO A L
HIET D B FEORBROFEFNAZ DOV TUIED TR, D 2 DOBRERN—K L
RN, 58V O KE OFRE FEid 2, SAEHIEITS O TRIOEEMEZ ZBEIZALN
722 DO LIAERIZE SN THIE E41 5, 203 DA Ofil % OFRERIT, B EME KE (23
3< OECD TG IZ& N 57 Bk (OECD TG 442C, 442D B X OV442E) TH V., FiETEn<
O TG IZFER STV 5,

® DPRA (TG 442C ; KE1) : FRERAIEHEDE T —RENREBHETHY . ¥ oI EORE
Wy &G D, DPRAIS AT A U E7IT) VU EkaETe 2 2OTF R Ly
B ROHSE, RRISOXTF FEEZEIALFWE O RINEZ T 5, VAT A4 B
XN DU EFRTTF RO N 638% (VY rafG 7T R EH»ZH 55
BlX, VAT A VEANTT RORDERN 13.89%) iz D56, T DLW E T
ETHIEND, _TF REDROFEMEN 3~10%DFPHICE EN LA, £2F, &
AT A VBT ET VBT DLV ATA VEARTT ROBWDHFER 9~17% OHiH
B ENDGEITIT 2 BORERAZ I L, #5223 F Chaid, £ORREREHE &
%o 2 BIOREBROFERN B L6, 3 B H ORBRZ FhE L, 280k Chof e 2k
ET D

® KeratinoSens™ (TG 442D ; KE2) : VA R—% —8Iz 26357 7F /%A ML Nif2-
Keapl #&Z I U CEAIEMEWEICOGNT 5, AT RE &t U CRRa A 772 > 70%
T IS BNy 72T — B8 L 5 EE b FmEITEMEE TS5,
SELTE 2 BloORERA T L, FERVBFE CHEIL, ZOMREEKHEE T 5, 2 BloR
BROFERND—E Lo WA, 3R HORER A FEi L, Z2HR CRIEHEZRET 5,

® h-CLAT (TG 442E ; KE3) : HuJifE~fifia 2315 MAL 9% & CD (Cluster of Differentiation) 86
BLOVE 7213 CD54 ORI TLHET 5 h-CLAT [ ZBEAKT R & i U CHEFAETTER > 50%
T CD86 DFELN 1.5 BZ2 R H5E B L OWETIL CDS4 OFBN 2 (G5B 555,
Z DAL & RIS S, 1 RBRIE 3 MO SAEHIED B AR DR L7z 2 [0
B Sl L, fERME CHEIE. TOMRERKHEL T 5, 2 FIORBROF RIS —K
L722WGE, 3 [ H ORBRZ i L, ZER CRACHEZIET D,

® R—4—7 1L (Borderline Range: BR)

R T — 2 IEET HAMREMERH Y | FRCh > MAZEIZEWSGS, 2F Y BR NIZH D

BA. ZNHOEENC X0 RBERORHEIMENE KT 5, oF 0, [FHEMESMROEKE E

FT DD, 203 DA D3 DD KEIZKIET AT v A ZTEIZBRPERINTND, &
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7 A OB BRIZIKO BV Th 5,

> DPRA BR: EH_TF R 4.95% — 832%, Y AT A VM TPHITET LD A
TAERTTF ROWAHE 1 10.56% —18.47%

» KeratinoSens™ BR: Imax: 1.35 & —1.67 f%

» h-CLAT BR: RFI CD86: 122% —184%. RFICD54: 157% —255%

2.2. Integrated Testing Strategy Defined Approach (ITS DA)

ITS DA I%. AOP @ KE1 & KE3 OBk & R FREAEMED in silico (2 X 5 T &S
%, KE1 OFRBRIZIZ DPRA, KE3 OFRBRIZIT h-CLAT 245, BJSRIENEZ T4 5 in
silico > — /% Derek Nexus (ITSvl DA) &% 721% OECD QSAR Toolbox (ITSv2 DA) DU NF 4L
MEIOIVSD, ITS DA I h-CLAT & DPRA 3 J UF Derek Nexus & 7213 OECD QSAR Toolbox @
fakZz 2 a7 L, £OEFMEIC X - T E Z UN GHS MiX 5y 1A/IB £721E NC 1255 FH
TED (ED o

# 1 : ITS DA OHERE

Score h-CLAT DPRA DPRA In silico
MIT pg/mL mean Cysteine and Lysine% depletion ~ Cysteine % depletion® (ITSv1: DEREK;
ITSv2: OECD TB)

3 =10 24247 208.24
2 >10, <150 222.62, <4247 223.00, <98.24
1 >150, <5000 =6.38, <22.62 =13.89, <23.08 Positive
0 not calculated <6.38 <13.89 Negative
Potency Total Battery Score
UN GHS 1A 6-7
UNGHS 1B 25
Not classified 01

DEREK: Derek Nexus
OECD TB: OECD QSAR Toolbox



Both assays are applicable Cine assay is applicable

Mirither assay is applicable

STOP -
ITS prediction
cannat be mada

FY

n j:h Na Wo Aﬁ.’ﬂ?
prediction in prediction in
domV \nam?

Yes Yas
Sum scores from Sum scores from
PR, h-CLAT and Sum seores from applicable assay
Derek/OECD DPRA and h-CLAT and Derek/OECD
O5ARTE OSAR TE
3
Combined - Combined Combined
ITS prediction ITS prediction
Seore TS prediction sCOng P sCone P
B-7 UM GHS 18 ] UN GHS 14 3-4 UM GHS 1*
5 UM GHS 18 5 UN GHS 1* 2 UM GHS 18
0-1 NC 24 UN GHS 1B 01 Inconclusive
i Inconclusive
o NC
Partial information sourced
Partial information sources = ane in chemicadin witro
— twa in chermics,fn vitra outeams and the in silico
Al information sources oUtcomEes prediction

*Conclusive for hazard, inconclusive for patency

X 1 : ITS DA O

Note: UN GHS 1A correspond to strong sensitisers and UN GHS 1B correspond to other (moderate to weak)
sensitisers. Not classified are considered non-sensitisers. *Cysteine-only depletion thresholds are used in the
case of co-elution with the lysine peptide.

Derek: Derek Nexus
OECD QSAR TB: OECD QSAR Toolbox

hCUﬂ%iUDWA®@ TERERIT, %1@&9 05 3DAITITEH S L, in silico
XD TR, BBEOHIEITA 2T 12, BEOHIEITA2T 0 L7825,

h-CLAT {23\ T, f/ NS EME (Minimum Induction Threshold: MIT) % 10, 150 35 LY
5000 pg/mL D F v b A TZEIZIESNT 0005 3 DA TICEMT 5, :RERO &SR
5 CD86 35 LUV E 721% CD54 DZENEH 15 B L OV E 7213 2 (O RBTHEE FHE T DR



DOFIEZFHFE L., 2 DOOEDR/IMEAE MIT & EFET D, A7 1% MIT OfEICHESNTHE |
\ORENTZEHITEID L THEND,

MIT = min (EC150 CD86, EC200 CD54)
DPRA TliE, 638, 22.62 BL N 4247% DN v A TEICIESNW T AT A VEFRTT
FBLIQ) P ER_TF ROV FEE 000D 3 DA a7 ICET 5, A2 7 134
DRIZIESN TR LIORENTZ L IICEHV S THND,

® ITSvl DA @ in silico TN FEAEMEZZ LWL OO FEMET L R A MR 2%
S 2 GO MR R —AD Y 7 b7 = 7 Toh 5 Derek Nexus 7> H3E ) 41 5, Derek
Nexus [IHEEMIRFFE, TROBANT T VNZIED Z X7 BITERE D 2 WG B )
BRI REBINREST D AREMERH D0 E 9 DTSN TEEERT 5,

® ITSv2 DA O in silico Yi#li3 OECD QSAR Toolbox v4.5 D R REREAEM:THID B8 Y — 27 7
B—nbLENND, WRWEIZY R IEREET T — MZonwT T ey A T3
%o S HIZHBBILAERYE LOREREDONTH X VXV EREAT 7 — MMZown
TTa77A4 ) 785, BILAWET T OEWFIREM T IC Y VI ERET
T— MRRESNIZGE, RUT 77— MR oAb CRIERIEET — 4R35 b D%
WEWE LS5, X N IEREET 7 — MRRESN R WGEA BET e 7 74 720
THEEMEEERE L, w28 e E 2 BB FRE S e Wiz — R7 7 e
AFEREIT O T 7 A TORRNOERET -2 Xy v T EHED 5,

@ XAaATEEFHLIEBRAEAIT (0005 7) ZHWT, KEEEEOA T (USGHS X457 1)
T NC B X OB EREAEMESREE (US GHS X457 1A, 1B UL NC) %2 T4 5, RJEifE
PEOFEEIZONWTIEL, MEA2 TR 2 LLEDBRE, O W EITR BN E &4
ESND, FERAIEMEREICOWTIE, EA 27 606 71X USGHS K47 1A, #Ba A
27 2705 513 US GHS K47 1B, #8A A7 005 1IENC EHESD, ITS DA (2
EEND invitro RBRIL h-CLAT & DPRA Th 5,

3. DASS OFHIH#:

Bz i BRIE DM P 127285 /L % OECD GL497 (22 5 3A12i%, BEfF D4 5
ERELL RIZR D 2 ERRO LD EHLELTEBY, ZoTFRIfEE L < BRAE L CRIZICEY
TR E L FE 2 D, Hilo 72 DASS BIFS D HNEIZ 70 2 BURF AT GL497 I STV 5 DA %
MAE DR T-ET VO TRIEAE LT ISR,

3.1. 2 out of 3 Defined Approach (203 DA)

203 DA @ LLNA OE/EYEANY— R332 PRI R 2% 2 38 KO Appendix 1 12777,
Accuracy (IEFEE) 1% 83%. Sensitivity (%) 13 82%. Specificity (FFFE) 1 85%. Balanced
Accuracy CEXJIERERE) 13 84% Th o7z,



722 203 DA OTFHIE (vs LLNA)

LINA

203 DA Non Sens

Non 22 19

Sens 4 89

Inconclusive 7 27
DA Performance vs. LLNA Data 203
(N=134)
Accuracy (%) 83%
Sensitivity (%) 82%
Specificity (%) 85%
Balanced Accuracy (%) 84%

Note: Accuracy is the correct classification rate, sensitivity 1s the true positive rate, specificity is the true
negative rate, and balanced accuracy 1s the average of sensitivity and specificity. Performance is reported based
on DPRA. EeratinoSens™, and h-CLAT. Statistics reflect conclusive predictions only; inconclusive predictions
are shown in grey. Additional performance characterisation is available in the Suppeorting document to the
Guideline (GL) on Defined Approaches (DAs) for Skin Sensitisation.

LLNA OAREMEME 19 W D Y A k% Appendix 2 (278 LTV 5, 2 OHIZ UN GHS X4y
1A @%%ﬁ%u/\ot%m’f Iehotz, b MEEEAT— R 5 PRERLE 3 BLO
Appendix 1 IZ/R T3, 203 DA D IEFEEEIE 89%., JEEIX 89%., FFFFEIX 88%. FHIIEMEEIX
88% & LLNA O/Y— RIZxHT 2 TRIFER L b 2fiichbdnicEmn o7, b MEZERE
PEDOAREMEDE S W DV A F % Appendix 2 IZ/R LTV 5, ZOH|ZH UNGHS K47 1A D
Al A2 RR - eI/ 0 > 7=, Appendix 1 (23X 912, 2 Eﬁ%ﬁﬂ‘“)?"’ 3 RER OIS Y
TTRIMEA IR L7223, 203 DA (ZVCEUT £ R IEREEL 1345 B v o 7z,

# 3 203DA O THME (vs human data)

Human

20of3DA Non | Sens

Non 7 5

Sens 1 42

Inconclusive 3 7
DA Performance vs. Human Data 203
(IN=55)
Accuracy (%) 89%
Sensitivity (%o) 89%
Specificity (%0) 88%
Balanced Accuracy (%0) 88%

Note: Accuracy is the correct classification rate, sensitivity is the true positive rate. specificity is the true negative
rate, and balanced accuracy is the average of sensitivity and specificity with respect to HPPT data. Performance
is reported based on DPRA, KeratinoSens™, and h-CLAT. Statistics reflect conclusive predictions only:
inconclusive predictions are shown in grey. Additional performance characterisation is available in the
Supporting document to the Guideline (GL) on Defined Approaches (DAs) for Skin Sensitisation (1).

3.2. Integrated Testing Strategy Defined Approach (ITS DA)
LLNA O/ — RFERICxTT 2 1TSvl DA O FHIPEL, IEREE 87%. BUE 92%., Fri/E
70%., FHJERERE 81% Th o7z (£ 4, 5 B L Appendix 3) . FZfEIRAEMETRIE DOMIX 5y = &
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OTFRINER L4333 £ET D) TELDTLE A FKHIRDICHTT 52RO IEMETT 71%
Thol- (F5) . LLNA OBREME 1 WEDY A M Appendix 4 IR LTV 5, ZOH
\Z UN GHS X453 1A OFHMliziR-> =W g 130 -7, —F., & hOoY— RERICHT 5
ITSvI DA O FIMEIL, IEREEIE 86%., REIX 93%., HFEREIL 44%., VI IEREE L 69% TH
o7 (6, THBLD Appendix 3) . KTITRT LI, IBRTEEDLLEIA, FMEKSI
(Xt D RIROEMEIL 68% CTh o7z, b MEZIEEIEMEOBIREYE 4 MED Y A F &
Appendix 4 [Z7R LTV 5, ZOHIZEH UNGHS K43 1A DRl & i3 - 72 E X 72 0o 7=,

# 4. ITSvl DA O FHlE (vs LLNA)

LINA

ITSvl DA Non | Sens

Non 21 11

Sens 118

Inconclusive 3 6
DA Performance vs. LLNA Data ITSvl
(N=159)
Accuracy (%0) 87%
Sensitivity (%) 92%
Specificity (%0) 70%
Balanced Accuracy (%) 81%

Note: Accuracy is the correct classification rate, sensitivity is the true positive rate. specificity is the true negative rate, and
balanced accuracy is the average of sensitivity and specificity with respect to LLNA data. Statistics reflect high confidence
predictions only: inconclusive predictions are shown in grey. Additional performance characterisation is available in the
Supporting document to the Guideline (GL) on Defined Approaches (DAs) for Skin Sensitisation (1)

< 5. ITSvl DA OfiX 5y Z & O FHIE (vs LLNA)

LINA
ITSvl DA NC | 1B | 1A
NC 21 11 0
1B 9 55 10
1A 0 12 28
Inconclusive 3 7 0

T1% correct classification overall

3% 6.1TSvl DA @ T HME (vs human)

Human
ITSvI DA Non Sens
Non 4 4
Sens 5 51
Inconclusive 2 0
DA Performance vs. Human Data ITSv1
(N=64)
Accuracy (%) 86%
Sensitivity (%) 93%
Specificity (%o) 44%,
Balanced Accuracy (%) 69%

Note: Accuracy is the correct classification rate, sensitivity is the true positive rate, specificity is the true negative rate, and
balanced accuracy is the average of sensitivity and specificity with respect to Human HPPT-based data. Statistics reflect conclusive
predictions only: inconclusive predictions are shown in grey. Additional performance characterisation is available in the

Supporting document to the Guideline (GL) on Defined Approaches (DAs) for Skin Sensitisation (1).

11



7% 7. ITSvl DA OFfiX 5y Z & O FHME (vs human)

Human
ITSvI DA NC | 1B | 1A
NC 4 4 0
1B 5 24 7
1A 0 3 13
Inconclusive 2 1

68% correct classification overall

F72. LLNA O Y — REFRICxT 2 ITSV2 DA O FIME, T 88%. JBE 93%., 45
FRE 67%., FHJIEMERE 80% Tho7= (£ 8, 9 B LT Appendix3) . £ 9T RT LI, 3x3
RTELDLL A, BRI T D RO IEMREIL T1% Th o7z, LLNA OREMEDE
9ME DY A % Appendix 5 12k LT %, ZOHIZ UN GHS X453 1A OFHli & 58 - 7=/
137207,

—J7, B O — FEERICK 5 ITSv2 DA OFIEIL, [ERERE 87%., JRE 94%., #5
B 44%, VHIEREE 69% TH 0 . ITSvIDA LIZIFRIS TH 72 (# 10) , £ 11 1TRT X
I, IXBRTELEDI LA, BMXFITKTT DO IEMHEIX 70% Th o7,

b NEIERAEEO B 3 WO Y A b % Appendix 5 IR L CWD, ZOHIZE UN
GHS X453 1A OFHii A #R > 72 E 1T 72 0o T,

GHS #IXS312BI L TiX, UN GHS K45 1A IS T 2ME A7 > CNC Eafiid 5 Z &%
PRI TZHN, 1A SRS T2 8/E 78 1B IS, 1B IS 328/ E 258 - T NC 2t/ il S b
Bl —ERER D B ATz,

8. ITSV2 DA @ FHIfi (vs LLNA)

LINA

ITSv2 DA Non | Sens

Non 20 9

Sens 10 117

Inconclusive 3 9
DA Performance vs. LLNA Data ITSv2
(N=156)
Accuracy (%) 88%
Sensitivity (%o) 93%
Specificity (%0) 67%
Balanced Accuracy (%) 80%

Note: Accuracy is the correct classification rate. sensitivity is the true positive rate. specificity is the true negative rate. and
balanced accuracy 1s the average of sensifivity and specificity with respect fo LLNA data. Statistics reflect conclusive predictions
only; inconclusive predictions are shown in grey. Additional performance characterisation is available in the Supporting document

10 the Guideline (GL) on Defined Approaches (DAs) for Skin Sensitisation (])
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# 9. ITSv2 DA DOHiX Sy Z & O THIfE (vs LLNA)

LINA

ITSv2 DA NC | 1B [ 1A
NC 20 0 0

1B 10 54 10
1A 0 12 26
Inconclusive 3 10 2

71% correct classification overall

#10. ITSv2 DA OFHIfE (vs human)

Human
ITSv2 DA Non l Sens
Non 4 3
Sens 5 50
Inconclusive 2 2
DA Performance vs. Human Data ITSv2
(N=062)
Accuracy (%) 87%
Sensitivity (%) 94%
Specificity (%0) 44%
Balanced Accuracy (%) 69%

Nore: Accuracy is the correct classification rate. sensitivity is the true positive rate. specificity is the true negative rate. and
balanced accuracy is the average of sensitivity and specificity with respect to Human HPPT-based data. Statistics reflect conclusive
predictions only: inconclusive predictions are shown in grey. Additional performance characterisation is available in the
Supporting document to the Guideline (GL) on Defined Approaches (DAs) for Skin Sensima!ion(l).

7 11. ITSv2 DA O#IR 5 Z & O FHUE (vs human)

Human
ITSv2 DA NC | 1B [ 1A
NC 4 3 0
1B 5 24 6
1A 0 3 12
Inconclusive 2 3

70% correct classification overall

Appendix 4 3 X OS5 IR TARHMEPEIZ, UN GHS X753 1A OFHl 2 BEFEDOT ) 27k -
TEWE X o T, 1 B fnﬁﬂmﬁnh%ﬁ” . ITSv1 DA & ITSv2 DA %l L CH K%
2otz ZRHOWE Y A N% Appendix 4 B L N5 IR LTV 5D,

72k, 25 F TIZ h-CLAT & DPRA TORFHE L. in silico > — % H\7eino 723
3x3 %% Appendix 3 1ZR L7z, I 91~92%73>%\ 85~87%IZW L, FREEIX 67~70%7f)>
3% L DT B L, el P EMEIXIZZFREETH -7, Z0O%HETH UNGHS X
7 AT W E %78 > T NC J:F.Mﬂﬁﬁ‘é X7 hoTe,

FEOFER OB 2 1212777, 203DA O Y — RPN L TIE, B FBELOLLNA
DOFERITKET 2 TRNEZ Hefg 35 & X IERERE 13 88% 33 L 1V 84% S 13 89% 35 L 1V82%,
BT 88% B LN 85% TH Y., b THINETHIAH Tt hOFERITK T2 FHME
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23, LLNA OZn L0 @i,

ITS DA O/ — R FPHNCBE L TIE, B FEB IO LLNA OfERIZ T 5 THIfEZ g3 2
&L PHIEREELY 69% (ITSvl DA & ITSv2 DA) B LW 81% (ITSvl DA) & 80% (ITSv2
DA) . I 93% & 94% (ITSvl DA & ITSv2 DA) B X 92% & 93% (ITSvl DA &
ITSV2DA) | FFEJEIX 44% (ITSvIDA & ITSV2DA & H12) BEL U 70% & 67% (ITSvl DA
& ITSv2 DA) Th o7, & FOFERITHT 5 FHORFREN LLNA OFFRIZHT 5 Zh &
0 20%LL IR o 72728, B R OFERITHT 5 THIOFELIEMEE & LLNA OFERICKT 5
ZIED 10%LL B o7~ ZOFENE, & hOT—2EN D7 FRIERIEMWE DT
— AWV IRNT LIC KD AREENE X bID,

ITS DA DOFEAEMIEE O FTRNCE LT, & M X O LLNA OfERICKkH 2 TR % i3 2
&L NCITXH L TIX 44% (ITSvIDA & ITSv2DA & H12) BELD70% &67% (TSvIDA &
ITSV2 DA) . 1B (Zxf L CiX, 77% & 80% (ITSvl DA & ITSv2 DA) BL W 71% & 72%
(ITSvl DA & ITSv2 DA) . 1A%, 65% & 67% (ITSvl DA & ITSv2 DA) 8L U 74% &
72% (ITSvl DA & ITSv2 DA) Tdh -7z, B FD NCIZx$ 25 P2, LLNA OZh kb,
20%LL BIED o725, 1B B I OVIA ITRT 5 FHIIE, B B & LLNA TREREF RN -T2,
ZORERIZ A= FFHOr—2 LR UL B NOT —Z DD 72 ATREMED R STz,

LLNA ®O & F O/ — R RN LT, FEIEMERIE 58%., EIE 94%., FFR AL 22%
T o7z, ITSDA 1L, LLNA & bl LT, BEIXRSE Th o 7223, FrEEIX LLNA £V 20%
FREE <, IS K VP EMRE S 10%RERE»>72, ZhEVD, ITSDAIX, & DT —
IV I RIS DAY LLNA LV b R OREIEE A — R PRIEERE W EAVRE N,
F72. 203DA Ot FOAY— RPHNE L TiE, LLNA &g LT, BEIE 5%
ST, FEREN 65%LL B, FAUT LV S EME S 30%RBE R\ BRI,

LLNA Ot b OREAEMREFHIZE LT, NCIZH LT 25%., IBIZH LT 74%. 1A (C
%L T 56% T o7, ITSDA (X, LLNA & (i LT, 1B IZHf L TIXFERE CTh o723, NC
WX LT 20%REE < TAIZK L TH 10%fRE R -7, Zid b, ITSDA 1%, LLNA X
0t N OBEMIRE TRIRED M 2 & VR ST,
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# 12. GL497 |ZFc# &7 DA O TRIMEER

DA/Method Information Capability Hazard Hazard Potency Potency
Sources (Hazard and/or Performance vs. Performance vs. Performance vs.  Performance vs.
Potency) LLNA Human LLNA Human
(Accuraey) (Accuracy)
203 DA DPRA, Hazard 84% BA, 88% BA, - -

KeratinoSens™, h- 82% Sens, 89% Sens,
CLAT 85% Spec 88% Spec

ITSv1 DA DPRA, Hazard, 81% BA, 69% BA, T0% NC, 44% NC,

h-CLAT, DEREK Potency 92% Sens, 93% Sens, 71% 1B, 7% 1B,

Nexus v6.1.0 70% Spec 44% Bpec T4% 1A 65% 1A

ITSv2 DA DFRA, Hazard, 80% BA, £9% BA, 67% NG, 44% NC,

h-GLAT, OECD Potency 93% Sens, 94% Sens, 72% 1B, 80% 1B,

QSAR Toolbox v4.5 67% Spec 44% Spec T2% 1A 67% 1A

LLNA (provided In vivo Hazard, - 58% BA, - 25% NC,

for comparison) Potency 94% Sens, 74% 1B,

22% Spec 56% 1A

Note: For hazard performance, sensitivity (Sens) 1s the true positive rate, specificity (Spec) 1s the true negative rate, and
balanced accuracy (BA) 1s the average of sensitivity and specificity. Due to the imbalanced nature of the reference data,
the measures of specificity are more uncertain than the measures of sensitivity. For potency performance, accuracy
reflects correct classification rate within each UN GHS sub-category. Due to the imbalanced nature of the reference data,
the measures of accuracy are more uncertain for smaller classes, e g. for NC chemucals. Statistics reflect conclusive DA
predictions only. This represents the data available at the time of initial guideline adoption.

33. KEB O RAF

LLNA OAY— RiZxd % 203 DA OEEIFE 2 1IRT X2, 2% TH Y, {LF=WED
RN EEMTH D 90% L 0 b 10% R, T OFER,. UNGHS K457 1A W8 (58
VRVEMEED) 1ZRE L S0 0o 727% (Appendix 2) . 1AFRRYEN 18% bIFAET 5,
7L, RIWRT LT, B oY — RIZKT 5 203 DA OEEIL 89% T, 1AM
11% &K< 720 | UNGHS X557 A BRI & LT 720 (Appendix2), D728, 203 DA
IZE D NC (KAIZa% Lgw) O¥EIC, UNGHS 1B IZHYS 9 2 W NG £ 5 lREMEDS
HDHZLITHERVLETH DM, 203 DA OFEMETRIMEXZ Y 728HIch b &5 272,
—J7. LLNA B LUt hOREETHIZIHB N T, £4BLOE 61277 L9 IZITS DA O
1T 90% & 0 <. UNGHS X457 1A WEITRIE & S 7202 &5 (Appendix 4), LLNA 35
L O MTxHT B EANT— R PRC B NS Z S I1XTE 5 L% 25, 1272L, ITSDA ©
E M T DRFREDKE 44%) MEEREEZOND, ZORKNZ, EEIEEME DT
—BZEPDIRNZ L THY ., ZNHDOT—F N2 RWRY | ABERN SN L &2 ATEIC
Bl 5720, 725, DASS IZH# STV D HIX T 5 2RO EMEE TR 9 B X
O IR T X DI T0%REETH Y, UN GHS X4 1B %2 NC (2, UN GHS X4y 1A % 1B (Z
N S D W S — EEAFET 5, UN GHS 13 E A EME MOmEL HROE L
TWD 728, BAEEERE O/ NHEiIT e R 27 2K BED 0 vkl nZ SIcl
BETO20ERD D,
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4. DASSEMOEER

DASS OBIRICHT-VEET ML LT, 203 DA TBR BHESNTZZ L, BLOL ITS
A IZBWT insilico Y — VBRI EINT-Z D2 508355,

ifﬁ%&ﬁi 203 DA ¢ LTHAENDT v A DFRERNT v A T ICHESNE
BR NIZ A T25E . 20 ORI TE 220 (inconclusive) & 7052 & ThHhoH, TG &
ﬁmfﬁﬁéﬂéﬁ%%i&aﬁmi&E@m

WA, GLAYT |[ZHB# S LTV R W ERBRIEIL TG ThHo THLRIHTE 2 Z EnNZETF 6N 5D,
HHAA, REESN TV RWERERIEIL, ARSI TWERBIETH-7-E LTH, 1TEIIC
IR T E 72\, Insilico Y — /IR WTE 42 IR T LT L TCOWDLERD 5,
Lth. Bi272 invitro RN in silico &7 7 7 —FIHRATSGGICHET 2%, LT
\ZERR 5,

4.1. R—H¥—74 1LY (BR)

203 DA (ZH7272 in vitro 3B & fLAGA TG AL, in vitro RER DO AW E R 2 5 3772
. Ty MATEOAEI B HEORM 2 R 2 0B N HH, £ T, N TF—vay
RBOREREMIT L C, BREZRTET DI LR, BENENRDZ EithkoT,

DPRA 2B L TiE, £ BITRT LAY T = a VRBROTTF R E (%) BLO
VAT A VERRTF ROBOWAHE (%) OFERE D LT, KRB O BR 23R8 S,
3 SORBNEXIZI T D BR O FERIER KO ERE O FEMENS k)72 BR O FIRE E R
ETHD (495-832 3 K10 10.56-18.47) , Z DHFIFHIZ A - 7251 inconclusive & 72V | FF
s Z &id7e\, 7238, 2023 45 7 HIZ TG442C H3ekiT S 41, DPRA O EERETEN
TGu%ﬁéht_&ﬂ% DPRA [FIRAMOFHENFEEL 72> TRV, HEEBETIE, 203

A IC K DIREM OBV IR CH D L EZXTND
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# 13. DPRA @ BR OfH

. Mean peptide depletion [%] | Cysteine-only depletion [%]

Data source (cut-off 6.38) (cut-off 13.89%)
Validation study lab 1 4.81-846 10.53 - 18.31
(n*=13)
Validation study lab 2 5.49-7.42 12.17-15.85
(n*=14)
Validation study lab 3 4.54-9.08 8.97-21.25
(n*=14)
Validation study mean (lab 1-3) 4.95-8.32 10.56 - 18.47

. s b
B{Sﬂl—' SE historical data 529 _769 11.62 - 16.61
(n=3835)

R b
BA;SF SE experimental data 545731 11.89 - 15.90
(n=27)

*n: number of test chemicals out of the 24 chemicals assessed in the validation study for which at

least three test runs were available.

b Published in Gabbert ef al. (2020).
For the three laboratories participating in the validation study and only considering test chemicals
for which at least three test runs were available (i.e. 13 to 14), the borderline range around the
6.38% mean peptide depletion cut-off varied between 4.54 to 5.49 (lower boundary) and 7.42 to
9.08% (upper boundary). The DPRA mean borderline range of all participating laboratories was
4.95 10 8.32%, which was comparable to the range of 5.29 to 7.69% derived from historical data of
a routine testing lab (assessing 385 substances) and to the experimentally determined range of 5.45
to 7.31% when repeatedly testing a single substance (i.e. EGDMA) (the latter two published in
Gabbert et al.. 2020). Likewise, the different borderline ranges determined for the cysteine-only
depletion model were also very comparable with each other.

KeratinoSens™ [ZBH L TlE, X 4 IR T LI NV FT—va Vil v 7 = 7 —BIEMkE
DOFEEROFERZ G L2, KRR O BR AR ENT2, 5 >ORERNEHRIZHITH BROTF
FRAEES S OV EBRAE O B D 5 #4172 BR O FIRME & EIRMETH D (1.35-1.67) . Z OHEiPHIC
Ao TALEMIT inconclusive & 72 V) | FHIIZfEDILD Z Eid22,

3% 14. KeratinoSens™ ¢ BR D1fH

Data source Luciferase induction
(cut-off 1.5)
(\;:hzdgg;n study lab 1 137164
(\E]i:d;tsl?u study lab 2 133-169
(\;:li:dgg;n study lab 3 133-1.69
(\E]i:d;tsl?u study lab 4 135_167
(\Eli:dgg?n study lab 5 137165
Validation study mean (lab 1-5) 1.35-1.67
(Gulimllgf‘:l)l experimental data on positive control 1.40— 1. 60

*n: number of test chemicals out of the 28 chemicals assessed in the validation study for which
at least three test runs were available.
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h-CLAT (ZBAL TIE, & 15 IZRT LNV T — 3 UilkBRdD CD54 @ RFI (Relative
Fluorescence Intensity) fE35 & TN CD86 @ RFIfEOFERA ¢ L1, £ illfftsk ® BR 2RS4
7o 4 DORERMEIZIT D BR O TR X O EBRIE O FEMED A& 72 BR O FERAE &
ERRMET&H 5 (RFICD54: 157-255, RFICDS6: 122-184) , Z DO#iFHN DA inconclusive
L0 BHlCAE LD Z & 1E72V, h-CLAT @ BR OFPHIZIEF (A2 EHE 34 IS
HEETREThDH, 728, h-CLAT O HEPASM 872 5 logKow>3.5 D FEKEENEY)E I L5
TERV, HKEMEWE DA . h-CLAT |% 203 DA ORI 5202 LICHENMLET
b,

# 15. h-CLAT ® BR OfE

Table 2.4. h-CLAT borderline ranges determined based on the log pooled median absolute deviations.

Data source RFI CD54 RFI CD86
(cut-off 200) (cut-off 150)
;;?li:d:a)g)ou study lab 1 152 - 264 125181
;\]-'lelizd;g)on study lab 2 153 - 261 125 - 151
{\E]i:d:a}g)ou study lab 3 161 - 248 15196
;;TE;S;m study lab 4 162 247 125 - 150
:’)alidatiun study mean (lab 1- 157 255 122 - 184
E;A:SII?;S;])E historical data® 170235 2170

*n: number of test chemicals of the 24 chemicals assessed in the ring trial for which at least

4.2.1TS DA (28T 5 in silico > —/v

ITSvl DA Tl in silico > —/v'& LT Derek Nexus, ITS v2 DA TiX, OECD QSAR Toolbox
ZFIH3 %, Derek Nexus (F5%[E D Lhasa tE235FHFE L7k Y 7 b =7 (F{H) ThH, &
EAEE (structural alert) % FW CRERBAEMED T2 R4S 2 MR — A DO FHY — L TH
%o FEIEEAEMEIZ DWW TIE, AL BN B & 713G B BB LR ISR & v 7 T ~D3K
BRI GREE AT 208 9 MEARMEIFHEIZE SV TTHIT 5, OECD QSAR Toolbox I3,
OECD & FRM{bS28hIT (Buropean Chemicals Agency: ECHA) D1 /712 L 0 BAFE S 4, (bW
BOFENEE TR &L WITEHET 272D OIEE Y — /L Toh 5, DASS |23 T OECD QSAR
Toolbox CAL W E DA EME % T3 2 BRIZiX. OECD QSAR Toolbox (ZH5#H, S 4TV SRR
AW TEAELAE Y O BB LEW R X O ERSED O TR Z1TH, Zhbid, 7.
T 74T EMHTNAEEEHWTH VXV ERGT 7 — MZonwT e 7y AU 7L, [
ESNTZ N TEREWDT a7 7 A NVEGTOWEEZRRLTT IR/ X—=2D ) —F
T A XDERAEITH . HDHWILEY T u SR B RO D R WEAIZiE T R
77 A TOMREETDEEHND,

ITS DA T &5 in silico ©—/L (Derek Nexus 3 £ (8 OECD QSAR Toolbox) i,
(Q)SAR Tl E 7= HEMELY —2 71— (OECD QSAR Toolbox N? Automated workflow) %
AW =778 200WTFna3 T TE 5, (QSAR (ZiX, HHEIHMEAERI (SAR) 7
b (BERERZ X A= N AT L) EEEIEIETEMEBI(QSAR)E T Vv (FEFHY — L)
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DTN E £ D, DASS THEHT 5(Q)SAR 7 /L%, [TOECD PRINCIPLES FOR THE
VALIDATION . FOR REGULATORY PURPOSES OF (QUANTITATIVE) STRUCTURE-
ACTIVITY RELATIONSHIP MODELS (Hiiil H 3D 728 D(Q)SAR ET /LD /N 77—/ 3 D
72 @ OECD JiHl) (LA, OECD QSAR U F—v a3 VFHIE WD) | &l T HERH
V. BEED QSAR 7 /LA AE (QMRF: QSAR Model Reporting Format) 12 |2 & % SCEA
VETH 5, OECDQSAR N 7 — = VFHIO 1 D TlE, E7 /L O H#EPHICE &L LT
%, WAL, R FEHVWDETLOEAICIE N L —=r 7T =2ty b (BT UER
R ENAT =2y ) O LETVIEH SRR FOFHE, BLO N —=27
T =ty MIEENDHOMEEOFEE L Sl Lo TEFR S, HEAREZ AN D LEHE
PEDIRNTAHI LG DR W ATEEMEZ R LT D,

DASS TIIEMT % in silico > —/v O HEPHOZ 2 242l L T Y (Appendix 6) .
DASS (281 27— OffFRFIEIC L - Tl @HEAS O FHEIZE L THMEEE DK
WTHIlZ 7259 /R H U | inconclusive & OHIMIN T S4vD, In silico > — IV E&Te
DASS Ti&, ERHF I % D insilico > —/L ORSE & i &2 2 L, fEROHIE 217 5 &
DD,

Insilico > —/VClL, #BRWE O LFEEZ TRIONEIR & UTERT 2720, TRl s
WE DA SIVTALFREE AT L TR Y | il S 7o b EiE, SMILES FiAX° InChl (2
LD FEEDOHIERTIC L > TANTE D, £o, BH—DFWEITLIBEEOE,
DE, IREVTDOERGOEN2EIZEY . WSO D CAS FLIFECESTEREND T
W, EMEREEEARET 5 2 ENEHEETH D,

ITSvl DA THW 5415 Derek Nexus (2 & 5 THITIE, X TOBEETHIE (TS vl DA
ClZ certain, probable, plausible or equivocal D& ZF57) 1, WHEHNICH D EE 2 BN
%o FEYETHIME (TS vl DA Tid doubted, improbable, impossible or non-sensitiser MD5%)
#,. Derek Nexus (Z L % “Misclassified features”33 &2 OV & 7213 “Unclassified features” DN % &
FERVERY EHEPHICH D & B 2D, “Misclassified feature” % A 9~ 5 &M THI1E., Derek Nexus
[ZRW TG &1 X L TRV, BEFEICTH % Lhasa tEVE T 2 BERMEMEICEET 57
— 2ty MZBWTHHEMBEIZORBIEINTBENH DL L2 RmBE L TnD, o,
“Unclassified features”% H 3 5 FaME T 1%, Lhasa fE03MRA T 2 JEREAEMEICET 27— 4 &
v MZEENR, RNOWENGET S 2R LTS B, @, Zh bR EETe
TN EHEFAZCHE A HELE S LD 03, DASS TBE L S b7 — X RFIRE LTk, &
FHIWT 2 BSR L TU7euy,

ITS v2 DA THW 5415 QSAR Toolbox (2825 U— K7 7 1 2D Tl i &I O FHHEIL,
Toolbox (T & - THEWIZIRIL XL, #IER, ST A M v 7 B XOBER D 3 JE0 B
SND, fHxDOTROTZOIZERE S LML, FRIOFREE & RRITEAF L, R
NOTHIFERIZ. DASS IZI UV T ATHE & 72 SH1 D,

|

5. #&3
AREBATIZ, OECD NE®T- GL4AI7 IZE FD 203 DA B8 L OVITS DA (2 X 2 AEMY
B O — REARIE 2L PER B & B 2 ATBI 7252 1 AFUZ DWW T S FH ATRE & HIT L7,

I
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