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kDPRA AlEH-2 A|&H]Ql(cysteine)= 3R Q15 HWERo|=of gt Ald=29] B4
AR 9 szo] wet ggslste] B wkEAdolet e HREAE S dE = (Adverse
Outcome Pathway, AOP)9] £A} =& 7§A] HE:
WA O 224 UN GHS 7|&°f Wt subcategory 1A B-55A] 9= EZ(non-subcategory 1A)
FEEE UN GHS subcategory 1A JEAAA B4 JLESI= 31614 (in chemico) A @Y
(In Chemico TF2A A&, kinetic Direct Peptide Reactivity Assay, kDPRA)°]|t}.

1o

F3{(molecular initiating event)S dl&oh=

B AYHS vRSETAkp(kinetic rate constant)E AARE TS AFEZY o
US4 AR (maximum rate constant)(log kmex value in s'M™) 212 AR83}o] UN GHSO]l
w2} subcategory 1AZ EHEX] 9= EZ[non-subcategory 1A(C]: UN GHS subcategory 1B
E+= no category)lZ5E UN GHS subcategory 1A THEAZAY E4S FLESIL 0|25
TZH(theoretical consideration)& 7|¥to2 A|FEZT} mi chz] 7t Uk3-9] &£LAE
ol-g5to] FFojzl F9| SrEA=RE FE T Gl (epitope)d] Y= LotAH, HiE

72 ¢
AR I o] 2o vEe] I B YAcke 2o AldEE §5E Lo

£ A B WS Aol dhet JRRo e ABE o] TFaAe] gkl 2EL ]
ofeon], ¥ AFHOR dold Hole e BA(n vitro) AFHED HAGHCIE
QAERRRS] tE E $)0ERY ol tE AFRSW xYst] ARPH FYSY

H7HIntegrated Approach on Testing and Assessment, IATA) WA AREE F AT E

2 AEEL AFIE APLL Jo|eiele] ANE 949 SUE BAGE DS A8
Ned SAEE A3k St selselelolA] AXST Yt UHA BEE BEA7IE
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‘EPS% S WRUAY SSUMAIRY(n Chemico TIRLAY AR, kDPRA) 710[=22
o
Al

kDPRAE in chemico A$81HH<Q] DPRA(TG442C Appendix 1 #%)E ¥ A|gHolt}
kDPRA= DPRA(Direct Peptide Reactivity Assay)olAZ= AREElw= AJAH|QI-HElO|=
(Ac-RFAACAA-COOH)E AHgdhe W 2ol Al o3t Eto] =(Ac-RFAAKAA-COOH)&=
ARESHA] 2=tF. kDPRAQF DPRACIA] Al HEfe| =9 F 5%(0.5 mM)2t ¥H-3- HiX](25%
acetonitrile in phosphate buffer)= 55ttt DPRAE @ A (= 24 h)olA AIFEZS
g 7K sEke 45k BH, kDPRA= 25+2.5TC0A 571 &9t 6719 AJFolA
kS (parallel reaction)= 43}, monobromobimane(mBrB; CAS 74235-78-2)<
F71510] Wk HE T 2t WESARE $9] A|AEQI-HEo|E Xo] FhE St 1(E)RkeS,
H(IHP3E mBrB= He|E Hdo] AFSHA] %2 AIAHIRD X(moiety)?t HH8-5Ho]
FFEL A (fluorescent complex)E /4450, olF S45t] £4HA &2 FEolE &8
AEseitt H3 FE9 A4go] FX|(threshold)?l 13.89%S Z3tobal, oz Adgo
Hepo|E s 27 tiH] SARCE =2 HF F7H Alilo] o]FoiAof gttt

—_

AlE]R] o2 HEo|T 550 ZFAR T(natural logarithm)
AFBAS ) 0.90), [min'mM oA Q] ML EARSE:
Ak Y8l TR 718718 Aol 018 iGAITIOR theth of7]A U e [sTMIoflA]
LR Agetal 205 ALRRith B AlFoA T RS ko= SR of2et
FqEE=A7E kDPRAS] 4AF BHEglolnt. o]F ol8sto] Ald=da Ald HEto|& HHE-o]
HAAREEEE IR, ofF 19] ¥h34=2 UN GHSOll whet
subcategory 1AZ E5EX] &+ &4 (non-subcategory 1A)Z5E UN GHS subcategory 1A
B 24 ESE log ke = -2.05 7H 3F8ME22 UN GHS subcategory 1AZ
[=23leg
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2 AA¥2 2% (covalent binding)°] obd HE WFAYSS F3 Sidy HH3ste
Aoz A 59 E(metal compounds)ol= A8E 4§k ot kDPRAE=
|2 Ql-HeEto| =09 Hhg/duts S4stEE ghol4l ¥hEARkE 71 7t 4y &4
(d: E=2As}F ofAl; acyl-halides, H&=o|AH; phenolesters, LE|5t0|E; aldehydes)S
kDPRA®] -8 7k HefollA AlLjeet. T=u AA71A] 53] ¥52] UN GHS subcategory 1A
o244 E4uto] o]l ZhojEofnt ¥hgsh= AoRE d#A Slth. HEo| DPRA Ee
ADRA(Amino acid Derivative Reactivity Assay)7} 743t gto]Al HRe-AS 7HA 1= Z1E 7AQket
o] TAA HeHtiered strategy)Al= o]#|gt B8HIAJo] 05 4= Utk HElo|E9} F-8-43151X]
% AStE E£XIA71E AdEA(cysteine dimerization) HetolE A4 SFFE =49
7Fs/do] o] AFELE ASHAY dAET w2 We S50l o2 4 AUtk o719 7=
kDPRA A2 thAA|(metabolic system)E 55 EFSHA| %= in chemico /\]OJ‘:HO]E]'

a4 st AAZA(bioactivation)22 IHIAZAHS -%’-HP"HE LE;q(pro hapten)2]
iS22 AgHo 2= Hoe] HET = ok 28y ARt a2 A L
oFet W RAAMY 249 A"ET= pro-hapten AETA FEH 1 1 YERHA| = ottt
HIAIESHY Y (abiotic transformation)S AA THAZAAS UElYE= 518HE2 (pre-hapten)
EE0] AL in chemico ATHO R SHlEA AR HE AoF HUEQL SA|o] 243

AFSLElE pre-haptene AEHEQl WSS 5= A1) §%7|(lag-phase)Z U3 A9 ZE
in vitro TEZZAA] A|E ol A<} U}XWPX]E kDPRAOJA] 4dS& F 4= Utk 919 W89
H|Z=0], kDPRAZ 53t subcategory 1A EH72 0]0jR|R] k= A= A L AREE ]
Hetof| A sfjA]x]ojof Jitt,

kDRPA= UN GHSOl we} subcategory 1AZE 5% X| &= E&(non-subcategory 1A)
EXE UN GHS subcategory 1A TR 4 F-206t=tl] AL 4= 9t} DPRA =
ADRA 59 t& A gy} 235t0] AMESHAY IATA B DA 59 ST HoA AR EE=

7385 tHE key-event 7|¥F Al@HI vRIZHA 2 o BAAO] et & B S B4 sl
kDPRAS] #=§52o] thgt F714Ql A7 a5t



‘iﬂ‘% S WLRAY SSUHMAEY(N Chemico LISAZY AE, kDPRA) 710I=2tel

4.1 AAHQI-HEIOIE SNl =X

1) &% 95% ol4k2] T4 HEto]=(Ac-RFAACAA-COOH)E Tt AIAE|Q1 A48 (Stock
Solution)= AlFAEA} A ¥S(HIHAIZ7] A _1_11]§_E}.

2) A|AH|Ql-HElo|E 9] HE == ot EYE(acetonitrile)o] S3%= A|FEZ Q] HL
pH 7.5 QA8 (phosphate buffer)o]lAd 0.667 mMe|H, pH 7.5 phosphate
bufferoAl &= AIEEE 45 1.0 mMoltt.

42 NS EH

1) #4517] A Ad5 gufjof] AlFd=EE9] &3f o 75 Felsfof gtk AlfdEEE =91 8A2
Qo2 H7]o] FrgsfoF gttt

2) AEEEE o] &S = Q= HIRES/d(non-reactive), $~8/J(water-miscible) -8v1E
ARE-BfioF Rttt ARt Bl ofAlEYEZo]H, oA lEYEHA A GjEA] o= EE 2

4<% pH 7.5 phosphate bufferoA4] 7F8-4(solubilization)= B7}etc}t. HElo|E 8o 9]
AN B FA Y= v |HER ARET 5= Utk DMSOE &= ARESh= A2

¢

#HEol=E o]stA|SHdimerization) S SHFsE 4 glom g X|QFsfof gt

=

3) Al £=F sl AldEES 7 Hleld(via)ol ATt &, &l =01 20 mM

=2

RO AR AFEE AN 20, 10, 5, 2.5, 1.25 mM TEE A& 5]45}]

Fu]gi

4.3 FJUxZ, SOCHEZ, AFSEET R ShHER K|

1) Fgti2FH(Positive Control, PC): Ald A AUE]d|sto]E(cinnamic aldehyde)E
OEYEH 20 mM ¥E& &35k, 20, 10, 5, 2.5, 1.25 mM HEZ FH|3 A%
B &S ARERLT

2) 227 (Vehicle Control, VC): ¥m ¢} Lufo] z}zh L3HATER T Rz
1] 3 @E}OlEE SRR CE et AREE Ee PHUERT WY &9
HetolE AL Zh7Ho] B2t tiv] A4kt
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3) AlFEdd R 2 AdHES HWeo|& glo] guie} wno] &sfet 2+ AIFEE w9
AFEAYRAS XM o] H2F-2 monobromobimane(mBrB) 7H] 52 H7I517]
Al AFEZ9] FF 24 RS 9 @A (quenching)]l A& ARREH, ESH 7|&
=X ZHbackground measurement)0. & ARE-EHT}
4) ¥ ZFBlank Control, BO): 71 34408 AMGEM AlR=4, PC, Heto|=& A<t
Brjot HmE ARESto] FHIRI
A4 NSSET} AJAHOI-HEIO|S 2oHTo| HIS
1) AEEAT} FYPRHPC)S] A% 3B 96-well microtiter plate(F-& SHO|E)d]
FH[3it}, o] ZF EAIZPEE kDPRA T2 EFo|A HASHE A3} Zo] ARAo| A7l
v dof| wet sfgsh= AlK(HEe|E A8, & 9 Hu gA)E Hof 96-well black
assay plate(X[¥ Z20|E)E MRt ZF AlFE4E sk 3WE(triplicate) 2 & F-A%|ojof
Sttt A& EYC|1EY AdEAT PC 34 HE Al EF°olES] ol W= 7HAIRIT
2) AlEEE 82 geo|E §Hol Y& Z|5of AAEE 4-8/0] Ro} Ho] HEAE=
B & &of gepo| =9t vk 4 QU= AldEE0] duhy "ollEAl & 4 fle s,
ol gt FF P AHlog kmax = -2.00= AT 5= UATE 24 BIHTRSSHA] AUAAY
log kmax € -2.09] Z3h+= —7—4% 71&o1A sfAdsfof it
3) A=A PCE W2 U 371 At 2 9= EH°|EE E85aL |4 200 rpmoilAl
521t 4lolE
4) A EEolE &N mBrB &4 F7I5H7] A 2542.5C LA Wg et A2
o] HjRH=E)AIZHA: 10, 30, 90, 150, 210, 1440 mm)Q ARg-sto] Bkttt Eof
et HA9 AlH= AR sl HigAIEE HEE 4 AUTH1440 min®] 7% DPRA
HjJAIZE] SFsts 34 AlsfioF g, HieF (iﬁ)/‘V e Ald=43 PC 34 HS
AlY ZYo|E0] L3t o]ERE mBrBE F7I6H7] A7FA| 9] A|IZF A o]t
45 B3 53
1) dote v e A EEshd WS At AelolA &2 F8]3 mBrB §H(3 mM
in acetonitrile)& AlY ZHo|E(L-SAI7HEZ )] wello] #l2A 83}
2) 571 At FzF 5d2 EFo|EE Uioty FH4 200 rpmolA 587 4ojEt
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2 (excitation filter)2} 480 nm W<EZE(emission filter) & AREsto] FF

D ElOlE] 2 BN g

5.1 HlO|E| T}
DM-ALM Eﬁ%oﬂ/ﬂ X‘ﬂ%ﬁ‘]’—é Z]-% 7:“/\]- ol x é E]:‘_g‘ _% tﬂo]Ei 1]j7}_oﬂ }\]-'Q'OHO]: Oh:]- X]'}‘ﬂJ_‘
A DB-ALM protocol no. 217914 A|ggtct.

1) 7 =2(RDHAIRE tofl Hiaf okefel w77 At
* 1270 3HEE(BO) B H=o AeBdd 2Eudt
127} B 2H(VO) B 49| 4Bt EEHA
* VC gk EASP] 98] VC gold B+ BC g2 H%—E}
7P ARE PC s kel tiEl B AlgEd Ea= PC ghe Altel] ish Ald St
2 2 479 g5= oA wes

2) wEA7HE 7 AR S0 A Weol= 44800 2] 9 oflel Akke
et
AR A PEAEE
A ool = g ) = |- (ZEETEALE RO

3) 4 AEE sk B2 37 HHEAlR(replicates)?] AbsEtyt EEHARE ARG
(SAZHEE ALY, 371 BHEAROIA S7H WEte|E F%7} 127] VC wellollA =2t
Hlwsto] BAHOZ |oulstA WA ”Jr‘:‘rﬁ} ] Il student’s t-testE Tt
Folzl Azt Hdf AEEE FEEFHFE AIFELEE 5 mM)OIA 13.89% ol/3H(=)9
Hefo|= A4o] FFEE A9, I Ao)7L C9‘r SAHCE o2 73§ kDPRAY
‘%%E%—’?{— OPEHOH 719 A3t Zo] AR} o]=gt ‘¥ 71E 2 DPRAY AJAH|RL

S A 7= ZA% FA 71 o] 355 1 %A= BS-
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Mo

2 A A 19] s tE 2AEA 2 HER|E o] AARAGe FHE
T2 X Kplot). ¥4 AV BEE= BH-C3EAT ) 0.99), 49 7187171 23 €

ot =4 7] €719 Az #EE  eEEAset 383ttHmM oA
FAFLARES S/ (pseudo first order rate constants) Kobserved). 2 =ZAITPE Kobserved

ForRH s 3 (=D)AL v E MRS K)E ofEer ol ALt

1000

kt [Milsil]: kabservedx m

A71A tE EoE BAR lSARRteIY. A AV HEHA| ob= 3% 279 (i)

6.1 Al&(Run)? R84 && 7|1&

1) FAAHZRZPC): 90 minolA PCY log k(log koo min)= 1.75 ©IA -1.40 M''s™ o]
‘0101: gt} Bh3o] BAHCE Fou|oHA] P 59 olFE log koo mnr B 5 Y=
9 150 min°lA2 Zhlog kiso minS 1T S 1ow, 1 kS -1.90 oA -1.45 M''s!
lﬂoﬂ Lofof gttt
2) S 2H(VO): EH°lE W 127] VC #9] ¥sAlT= 67 =2AI%E 5 & 57H00A
12.5% wRH()o]ofoF gt
o] 7|1& & stUEtE FFA71A] Kohd dlojel: #H7|stal A Fsof gt

1) 5 A& (Interrupted time-course): A[FEAC] whet AR 229 A F 271 AlFol
FARE 2] Hefol= A4lo] THHETHA, AlAEE 172 HAY WHE E= AARoA Y
H(experimental variation)7} Y= A°ltt. o]t A9 diF runs A5t 5L
Aol BHEE= A9 A= 179 HAY "ESo] Qe Aol 27] AlRlofAl Tk

II.

34 EATE 83T
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SEE S LYY SSUHAEE(n Chemico LRLAY AEl#, kDPRA) 710|=2t2

oin

2) HIAG HE-UHg: SE-ukSo] HAGHR Uk A9k A9 gAe B 240
b Fo18 71€oloF Fict. ol2fa 7 €0.90 o]
AR Atk 1 A chpe] 300 Tl A SRS AR SEAeE
AN % e,

= [In(100/(100—dp))] /(E < t)

dp'e &8E%)elH T AlEERY sk, te MFE&DARIH. o] FAd HE
SEdTe A 13.89% oVl 2483 A 4 A teh 4 v B B AlkkEr
ZF A oA Mz e 0] Bk AAtsid o= & AlRelA Y 3L Ko digt

.

TAIE EA] A, 7\}7F&33ﬂ°] == BF ’%ﬂE}O] gl (peptide-adduct)®] 3%
Ap71ggo] o] 7HKadditive)=A] ek& o~ 10H, ARk Wi o2 A HeslA
I 4= Sl=d], ol Helel|& Alart SAER] 92 Zlo] o2} H7HMd(non-additivity)
wizolct. TeR s T Ado] AR o] Ql=A] RISl Stk AR} IFARR] QFOHA|
Ap7rggo] W= AIgFo e E o Ado] Wilsh= AR 7MY 4 Slrh. 3% A
‘71ﬁi*](pseudo—depletion)’i olo}d = QIAYL ol= ZZAog s o] <Qlgh
HElo]= A2 ARIo] Ao w2t S| Yt F 7R 24 B S5k BF WeR
QIS Av4lo] H“o?l AOE IRt o|2igt o= & s =
& 4 glokd run*%‘?l—,%_}}\omb} et Aol vk
E AWHo] TS = tE 3 T2 H(fluorescent probe)Z WS ST 4 /IHHH,

g B4 kDPRAOIA H7HE &= Qi
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Mo

D AEZY QB

AdEAREIME AldEd, ti2Ed, HWEelE FE, F dxed = 3 24 715
Sof thigt Fr7t Etolol she] FUEA 77| AP e FuHEA HR) D A

AR} So 42w oo} Fit.



‘ipé% S LRAEY SSUAMAHE(n Chemico LRAZY AlRY, kDPRA) 7H0|=2fQ1

|_11 HAZ(OECD TG442C)

AIRQ] MEIZEXEA A|348: kDPRA
In chemico Skin Sensitisation: kinetic Direct Peptide Reactivity Assay(kDPRA)

27] I, A7 2 ARA

1. KDPRAE A 289](cysteine)& Tt Q1E MEfol=o] Tig e o] vhe A A7t B

o] wet Asleie] ©hld wkgAdolet AdfE= mEEA] AOPS EAF £=F JRA
HkS(molecular initiating event)& B7}5F7] Yol AP ATH1)(2). HHS ﬁE*JT(kmeUc rate
constant)E AAeE thS, AIFEA Y Fof HFEE A (maximum rate constant)(og Kmax

value in s'™M!) 215 ARESlo] UN GHS 71&0) Wt subcategory 1AR EREA] U=
=74 [non-subcategory 1A(C]: UN GHS subcategory 1B ®+ no category)l25-€ UN GHS
subcategory 1A FFEAZA B4 FEIITH3). 0|24 11 (theoretical consideration)<

718t &2 AEEAY} oi oid 71 §hEo] SRS o] &sto] Fojl Fo| Ed =R
B9 Y @l d(epitope)?] T ForHAU, BRI A2 ' Fieo] Bagt o] I
TS FAdok=t 2ot AIEEE 892 Yol 180719 3fskadZ Bristo] &2 A
<A (empirical evidence)oll E}Etﬂ OECD 442C, 442D, 442FojA AF8E Rn:=
7 ~(parameter) 7HH BFSEEAd7 TEA S {potency)e] 7MY & A7 8210]TH3).

_l

f

-

2. kDPRA= AA| &3(hands-on training) §lolx AYPAZ Hp7ks3et A0 2 UEITHA).
HSAT| AREH 2470 AE=49 49 UN GHS subcategory 1A 4] o] kDPRAC]
dJ@ o] AFAY AAA(within-laboratory reproducibility)2 96%R 0™ B AA7H
A(between laboratory reproducibility)2 88%%AtH4). kDPRAS A-&7Fsw Lol
sfgsh= 18070 AlFE4o] et A5AT 23 tF2 A2 3H3)o] WHEH kDPRA= LLNA
A9} Hlwste] 48 A& Z(balanced accuracy) 85%, W E(sensitivity) 84%(38/45),
EO]E(speaﬁcrcy) 86%(116/135)2 UN GHSol wz} subcategory 1AZ EFEHA] Y=
EZ4(non-subcategory 1A)Z5E UN GHS subcategory 1A T|EH2AY E4S FES 4
E]'— S HoEtH3). kDPRA A|8Z3E DASS(Defined Approaches for Skin

N
Ju9 olN

b}

gl

10



. HAE(OECD TG442C)

I Test Guideline®] #=olA HutdE OECD LLNA 23} H|wdl=
5ol = H]‘%ﬁ_ ﬁg%ﬁ(performance)-— UEHATHI5)D. B&o], HIE 1A Il Hlojgd
ARk Q1A DR HolE(5)(6)7F U= 12371 AFEE(F 18071 $)
= 9B 76%, WHT 64%(21/33), B 89%(80/90)3)HTH2). Yol HlEE
R4S AlRE B71oks 45 LLNA % 718F 5=AIg0] A9 ¥hE= 45| WEgsHA]
Stk o) F&Eofok gt} HwsiEA}H, kDPRA B7iell ARE 1237] 249 Holg AlEQ
ZA5te] LLNA+= UN GHS subcategory 1A A1HolA #3 8= 73%, WA 55%(18/33),
£0]%= 91%(82/90)5 UERth. 7H&3t Hole MAE 7|¥te= kDPRAS| 48 7Fs H9=
oHoFst 87128 1E(organic functional group), ¥ 7|A(reaction mechanism), 357243
A7Hin vivo ATl 7]¥hH 9 EHsield B4 Edbole o= UEHTH3). 5H"
HAEH7Hpeer review)(16)°14 kDPRAE UN GHSOl we} subcategory 1AZ E-F5Z] Q=
EZ(non-subcategory 1A)Z%E UN GHS subcategory 1A TFE2A E4& FE517]9
HeHog {Fasdt A0E FEUKT). 122 kDPRAE 1Al AlAlel ==t i) UN GHS
Category 1 TR 42 AHEE SISHE29] “sub-categorization™= 9J3fl ool 71&H
AFHOZ ARLEAY i) B AFZETE o]-8oto] 3eEZ-E UN GHS subcategory 1AZ
Ay ERAoEN d=02 ARE 5 3

rh

Alg7to|=efolof| AREEE “Al&8E A (test chemical)’olgh= g0l Algof ARLE T =
oujsl EZ&(substances) E+= E3-E(mixtures)©] et kDPRAS] A&7 sAd1=
gt 2 AlgHE 3-F2 ¥ covalent binding)o] obd BHE HAUSS S5 S}
F= Aos dEidl g43khE(metal compounds)ol= 488 == §lth. Yot kDPRA=
-Heto|=o}o] WhANES &5t g glo]Al HRSARRS JHA et R B!

o}4l; acyl-halides, H&=oAH; phenolesters, &H|5t0]=; aldehydes) kDPRAS]
oA AT 1311/} FA7HA] =5] LF-2] UN GHS subcategory 1A 3|F2H]
2ol 4l Zhol&Eofnt 5}“ Aoz d2fA Utk tlEo] DPRA £+ ADRA7F 4%t
F ol 9A1A MK (tiered strategy)olAle= ol et E841/0]

o} THAderA Fa ARLE EZAFI= AFEA(cysteine

i)
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1) DASS(Defined Approaches for Skin Sensitization)X| TSt Test Guideline2| H2t0jjA] ZmA= LLNA CIO|EIMIESt
Hlwot 78 HErzEs 85%, TIZE 82% (31/38), E0|= 88% (102/116) Lt

2) DASS(Defined Approaches for Skin Sensitization)0fl CH&t Test Guideline2| MO MU= QIX| I| ZH} Gjog
MES} HWol 7S HETE 67%, AT 53% (9/17), E0|= 81% (25/31) Lt
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SEE S LYY SSUHAEE(n Chemico LRLAY AEl#, kDPRA) 710|=2t2

dimerization) HEO|E 24 SHHE =Y 7730l Aol AVELE dSEHAY AAET
=2 B 53°] FoiE 4= At} o719 7]1&H kDPRA A2 tiAA(metabolic system)E
BT 335HA] %= in chemico Aotk dAo] 93t AYAIEA(bioactivation) O &2
o223 S ks 38HE4 (pro-hapten)?] ¥H3AJ2 2 A1EH
Iy 73t w4 A A, okt oA E49] AME = pro-hapten

} e AA YERR= LOTH3). BIABESH] WY (abiotic transformation)s AA

ozE Ao 48 e

S e 318 (pre-hapten) T1F29] AL in chemico ARHOE 2HI= 74]

Aoz HIAEITH8)9). FAll F43] All== pre-haptend ARHA Q1 §E3<:
15} 3 7]|(lag-phase)Z sl A9 BE in vitro TF2MI AR 9} UVWWE
A TAESE 4= ot} 919] W-8of BlS=o], kDPRAZ E53t subcategory 1A £+
olojAA] Y= AT FA LA ARPHS WA sAEofof FTHES 1 IHX).
%, WFEot(aromatic amines), 7HlEcatechols) T+ sto] =2 =(hydroquinones)
ARRI7E sk Bfole ofet ¥heAd gl ffsl 71 HlolHE BRE & 4 912, DPRA
T+ ADRA T° ©E ol FoEot BhSSl= acyl-halides, phenol-esters H+=
aldehydes= 22t BH3A SRS fIs) &7t HolHE €8E & 4= Ut}

19

4. Ao AREEE AEEES FFTEE 20 mMolA HE3E 8o BsfE 4 Qlojo
F(12~139= F2). 20 mMoA B=A] Be AFEAE ke SKDPRACIA A==

£ 9] 884 (reaction kinetics)2FE] 2AE M oA Q] Hh&ETASE, 2402 Zx]o|
A2EE 49 20 mM Hop W2 504 A[E F 4 Ut} o] 4% UN GHS subcategory
1A TRAAA |02 ojojR]= A AIHlog ke = -2.00= AREE 4 AN 24 AHE=
e dE(log kma € -2.0= WE & 8tk

—rr‘

;O

5. kDPRA= AEE4 9] 2713 (autofluorescence) 714, F4=2 WH(quenching), Ex=
AeKX =B 2 WH|HQl; monobromobimane)#e] A3 2k80] & 7|00} of= FF B
ARSI 53], 169 7]eE vt o] Z49] AldEZo] Higt tifa2 Ao A7
AAE HWelo|& AAT HAZ BFA7RS Brsl= o] ZQ35itt Yoyl YA} SH-7](thiol) S
7H AEE29] A9 monobromobimaned} A% 2-8510] ¥Wsto] 271522 kDPRAR Al
= gtk E0& kDPRAS] Al8ZH(neutral, aqueous conditions)oA H8=o] A3 SH-7|15
WEote Shed TS FARE SHAIE 7HE & Sih



. HAE(OECD TG442C)

6. kDPRAS] AZAToA ZA(composition)o] LHA AR E&(multi-constituent
substances) ¥ EFE(mixture)Z AFSHA= YARE 7|1&d o2 o]2gt E4% kDPRAC
g 71535t Aog 743t ol AL T $Ik(single purity)= ARES AQ) &9
sto g AXsHY, &Y BAeKsingle apparent molecular weight)S E3HEA ZF AR(EL
A L)L) EAFET o5 2447 g 1Este] ZAT 4= k. o|FA Akt Lt EAFORE
20 mM 84S FH[ok=H| BRT AFEAY & AN 4= Sl 240 4 X
EZoA AL Ak= AP A (non-linear) 02 UERS 4= 1o =& 275120 71&E o] e 23k
Z-g-5fof gt} 24do] LA O]X] LAY 7HHZA L @@% 4 =4, B33 vk A=,
R

|
*g%xﬂﬁ (UVCB %é)«l 73

R

r}gll'

El

o M

b=}

o)

H o,
fr mo Mz

ok
S
b
ol
i)
o %

o

o° A
1] =2

%}% *l%*%é% 1%4‘5}31{— 73‘ Oﬂ lEW *1'64«1 731}7} Fepz oz Fojuel AiE AFER
To] Wasitt. 2oz 54 7H|ae] 4] Hisl kDPRAS 288 4 8le2

HolF= 77 e 7% ol =20l kDPRAS #-83iM= < =t

i

7. kDRPA= UN GHSO| we} subcategory 1AZ £5EZA] %= EZ(non-subcategory
1A)Z5E] UN GHS subcategory 1A T¥H2M] 48 F&ot=t] A2 4= Ith3). DPRA

T= ADRA 59| o2 A|HT} 23lso] ARGSIAL JATA E+= DA 52 fe}ﬁl‘%ﬂ oA A==
e o= key event 7|9t A|gH¥} vp7i 2 w2 digh £ o F3H9] B4 95
kDPRAS] 438 50| tist 37149l A77F B astH3)(10).

NEEDIER

8. kDPRAE in chemico A3 Q] DPRA(TG442C Appendix 1 F=x)E HIPSH A|FHo |t}
kDPRA¥ DPRACIAE AMEElE= AJAHQI-HERo| =(Ac-RFAACAA-COOH)E AHg-aHE WHH
o412 TR3t HEfo|E= ARBSEA] 9=t kDPRAS} DPRACIA A1E HElo]=9] F51(0.5 mM)2}
HkS- ¥ Z|(25% acetonitrile in phosphate buffer)= 55ttt DPRAE B A-(= 24 h)ollA
ARAEEY B 7] SEAIAHQI-HEC| =9 A9 5 mM) ¥ 45k ¥, kDPRA=
25+2.5CoA 57 BE=(5, 2.5, 1.25, 0.625, 0.3125 mM)2F 6709] AJ3(10, 30, 90, 150,
210, 1440 min)ollA HE¥S(parallel reaction)& 433}t monobromobimane (mBrB;
CAS 74235-78-2)& F71510] Wkg=5 < The 2 WESAIE $9] AIAHRI-HElo|E ZHo] 5

13
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HIGHEE mBrB= |t HEo] ZdshA] 2 AAFH<RL
s F3JE A (fluorescent complex)E FAJoIH, o]E S%oto] AAHZR
R ”\ﬂE]ro] SEE AFERI 1 %9 A4E0] JX(threshold)?! 13.89%(DPRAS
2 Heloflq g wgoll ARG EAF ghE Zfolal, o]=et Adkeo] Hele|=
o qfﬁ:rL q]u] BAXCE w2 BY F7HQ Alto] o]Foiafof FRKTIHA] g2 73 28Tt
HojR= A&Edo] w2t sid AdEES HFPHNRSAELE 1Hdnh). 2 AlRoA AldEZIL
B gjH] AAER] g2 HEepolE FEo] AAR I(natural logarithm) ZHE 19T A4
A FE = BC8EAS > 0.90), [min'mM 0412 t&%*’i?—E* = Alktst7] flsl 3o
718715 A%l ol WGAIZIe R et o714 U ke [sTMI0lA A2 Hgtsta
25 AXRITE BE AN B HHHE ke IEEH o]2jdh Hti&k/Ad7T kDPRAY
YA} W=glolt}. o]F o]&sto] AlFEAEY AlY HEto| & W3] HUHEEEE AFIRIT
0|5 A|AHQI-HElo|E AAO] HRgELE R UN GHSOl| Wt subcategory 1AZ EREA] &=
E4(non- subcategory 1A)ZFH UN GHS subcategory 1A TR E4& FE3.
08 Kmax = = 7 SFHEAL UN GHS subcategory 1AZ &%t ESH Kinetic
Hl& Ao ‘I'I’OH}\-] 37 et A&AR1 oA AldEE] HREAAH A7 B7HE fI6l
IATAY DA®} 22 SdFIH A2 4 ATH3)(10).

=

—_

9. 4L KDPRAZ WA 0E A8eH/] 1] 15 20] AXE 7S] S BAS A8t

10. £ AJEHE AdA A 283 ASA ol AH-H T2 EF2] kDPRA DB-ALM protocol
no 217(11)& 7|5to& sick. AAoA 2 AdHS 28 9 AR8Sk= 74 kDPRA DB-ALM
protocol no 2172 AR&g Zlo] EAETE kDPRAS 9 949} A= oo 7]&E o] Q)

A|AE[2I-EEfOIE ZH]

11. €% 95% °o49] A HElo]|=(Ac-RFAACAA-COOH)E $H3st A|AH|QI A8 M(Stock
Solution)}& A|EEAY} 37 §EAI717] AHo] ASI). AJAH]QI-HE|EY] HE sk
o EYEH(acetonitrile)ol] &3=lE AIFEZY H9 pH 7.5 58 (phosphate

14



. HAE(OECD TG442C)

buffer)ollA] 0.667 mMe]H, pH 7.5 phosphate bufferolA] &dfel= AIFE29] 739 1.0 mMo]|t}.

AISEE FH/

12. Al 38 A At GrfjoA AldE49 &5 of 5 ZRlsfof 3ttt Ald=EES 9
251k <= U= HERSA(non-reactive), T84 (water-miscible) &S AR&afo} gict. &3
SHHALR ERIsk=t], £33t 80| FA=H 3T AldEHo] &od A & 0}7101 =
Ao g 7453t) AeEe gl oMIEYE™ Y oEYEZHN A &3jEA] b= =4
39 p hosphate bufferol4] 7-8-/d(solubilization)= B7}35tt. o] 2]9] Qﬂﬂﬂ Ao
Aut RE tjzFo] Tt Qg Zu|E £ 91, ofAtR T} SeE EXoj|A
B2 BREELT) 2092} HE 20 27t 71eE HI9] Yol S017ks 5 Al 1Mtk et
Aol THEE A e &WE AT & Utt. DMSOE &2 AREsh= A2 HE|E

|3t43Kdimerization)& 94Fek 2= glou @ z|QksloF i},

I:IE,
olr

ol
H1

1o ot g

-
~
n
o]

>
(o]
-
)
rlo
£Q,

o

13. AlEEA2 g vlo]gol Yl FAE AZFalof ot Al A 1262of 7|ed H&st
SoE AREsHe] 20 mM 84S FH[3it AIFEA 492 20, 10, 5, 2.5, 1.25 mM 5&2
A% S)Asto] Sttt

of

E= =]

14. A9 dd|5to] =(Cinnamic aldehyde, CAS 104-55-2; > 95% &%) AN ZH Positive
Control, PQ)2.& AR5, A ZJA o EYUEHY 20 mM =2 843t} 13 g 20,

10, 5, 2.5, 1.25 mM &2 FAHRT A% SHds et = AlREdNE= gkt
HREEE Edste] FUETLY A& AMES B AT IHHSTAT HlolE Hlw) 9 A4
@A g2 vlm)9 FFE vnrt 7MssEE g2 FAURT] AR AREHA] et

15. SAYRFo 2 7HFEYE fudiZF(Vehicle Control, VC)& w9} fujo Z+zh
S AIEEE 9 FANERT T2 Hepo|tolot, A|FEE T FAHRT WY BEY
HEo|E A4S Z79] Gujgizat dfn] ALt

16. & AHE Hepo|= Qlo] guiel Hufo] &gt 2t AlFEd =9 AdEddEd=
x3stet, o]& R~ monobromobimane 7Hd 52 H716H] Yol AEERY G =4
A 9 AA-(quenching)] AEol| AREEH, ESH 7] =X FHbackground

15
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L2245 SSUHAEE(n Chemico TSZE AlE, KDPRA) 71oj=2tol

measurement) 2.2 ARE-EHTH

17. F22(Blank Control, BOL 7% S4gt0R A85H AU, PC, Welo|=2 Aofsh
8o} WHE ALgste] Eulai

A|SIZ AT} A[AE|OI-HIEFO|E 2940 HIS

18. AlEE43} PCY I 34 NMES 96-well microtiter plate(F-& ZF|o|E)] £H|glt}, o]&
7} eESARPEE kDPRA Z2EE(11)0flA B4sH= A} o] APdo] A7l Hjgof| wet sfgshk=
MoK Elo] = AAEoll | Suff 9 HI 8-S Hof 96-well black assay plate(A¥ SH0|E)E
FHIRIE ZF A Tk 39 (riplicate) & A F] oo dit). 2.8 EH0|EQ] A|F &AL
PC 3AAS A[F EFo|Eo] o] §EEZ AR AfEE &9 HEtolE G Y2
5o AlAEEY] 4-8/d0] Rof IHo| TEEE BF &9 £ Hepo| = v 5+ Qe
AlgEZo] gup ol Ql=A] & 4= fiet. ol2Rt A G A3Hlog kmax = -2.0)= AHEE
g AT 82T A LAY log kmax € -2.09] ZIh= F9UE 7194 df4sof

0 mM sZoA &ai=]A] = EHO Ao dief 71&dt 492 2% =)
APELT} PCE 92 the 37] At 2 Y& EHo|EE Y&otal X4 200 rpmollAl

E 1P A 25+2.5C &4 e At
0, 1440 min)& AR&sto] kgt 40|
A9 o JdokurEA §hgohs B9 A9
T84 1440 min®] 7% DPRA HiFAIZTO
AEEAT} PC SMAE A1 EFlo|Ed] 183t
2o},

A2 T=9] B FH =B ATHA: 10, 30, 90, 150, 21
weh XA9] A-E AR ol HiFAIZRS W
HFATHSE @56k Zo] o AET £ UR).
Sigota = 4 Aldstof gt HiH =S4Tk
o] HE mBrBE F7I5t7] H7HAY ATt

F}L FlO \_/ r[o

5% 55

19. ¥ol= WK eE)AZo] Edobd WS Zotst AejollA M2 £H]SF mBrB €93 mM
in acetonitrile)& A8 S O|E(LEAIZF B2 sHHH)Q] wello] W2 A #8351ttt 37] Zck
A2 5Yg ZFolEE WESIT A 200 rpmolA 587F AojEth 19 t2 390 nm

¥ (excitation filter)?} 480 nm W<TE|(emission filter)E ArMEsle] I HxE



. HAZ(OECD TG442C)

tojg 9 XA A

GjolE] Tt

20. DM-ALM Z2EZA A|Fst= As A4 A HESS Ho|g H7io| ARESfjof 3t
AHAIeE A2 DB-ALM protocol no. 217914 Al&3eK11).

21. ZF =2(DAIRE toll dish ofefe] w7t AdtE.

* VC 32 EA5H| ¢8) VC FrollA B+ BC 7S wiEch
* ZF NEEZT PC 5Eof do] BE4E AIgEd E= PCES AXeH] A8 AldEdT}

=
gaZ 32 470 Y58 gold wzc

22. =2ARME 7 Al EE w0 A4 el 2da(%)e 2451 Hsf oFlel At

RAAANTEZD L= PO
BAE VO H

A A Aol = 24 & (%] =[1—( )] < 100
23. 7 AldEd vk 2 3 WEAE(eplicates)?] Aty BEHEAE ARG
B A ZoA 245 Heolt 571 127] VC wellolA] %9} v ws)o]

u
1
EAFOR Fou|otA WA w7 YY) student’s t-testES St

)
N
N
9,
)
>

( ["i
=

(b

oy, =&
>,
et
o
i)
off
m
bu
o
>

Ql
0}
i)

i
H
wn
8
£
=2
>
—
P
0
\G)
I
o,
o
\I\_//
10

HElo|= A4lo] #3E
Jo ofefoll 71&" A ol A" ol ‘A 7
wd o] FEfo| HkS QFA 7|&o] ZARI A 7|R0] FEEHA G AL T AIEE
28] o= A& B wet §h3oA] g 2R 7Hsith

7+ AR E AEEAY E i AAER] 32 HEolE 5k AARIZS TER
J#XKplot). A3 LAV HE== BHITA

54 718719 duigte BEE weEEAgl igetHmM oA fAFAES & A

N
rlo
)
=
1o
>,
[>
o,
o
L
e
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LSZAY SSHHAIRE(n Chemico WRLAHY A&, kDPRA) 710|=2t2

(pseudo first order rate constants) Kobserved): 25 E=ZAIZHE kobserved L ZHE 5 U

DA ¢ E HREEARKIE oFfiet 2ol ALt

1000

kt [M_ls_l]: kabsem’ed>< m

A71A e BOE BARE =EARIR ARE AV WEEHA g A4S 278 (i)9

26. Al@(run)e] FHSE A 0& 7] SJoiil: oFe] 71&S SEolok gt shete 35EA|
%= AF rune AsYsfjoF gt
a. PC: 90 min®4] PC9] log k(log koy min)= 1.75 ©IA -1.40 M's™ ol Qlojof gt
HESo] BAZ 08 Gou[shA] = 59| ol8Z log ke e B2 5 Y= BF 150 minelAS]
#Hlog kiso mn)S 1T 4= 9low, 11 Zh2 -1.90 oA -1.45 M's™ Ujof Qlojof it}
b. VC: ZF|°o|E W 127]] VC #2] ¥sATE 671 B3ARE 5 24 57H0lA 12.5% BlRio]ofo}
St

|

O

27. 23] FFE & 5 Sl Y 7R R A6l AIREEE 22 HolHE 1= B7RIth

(1) 5 AlA(Interrupted time-course): A|SEZ0] wah AR A S|
A ] Hefolt Adlo] TETH, AFEE 179 HAY ¥ Ee AT/SZo419
W (experimental variation)”} &= Zolt}. o|#gt FL- g rund A5t 5LsH
o] BHEE= A4 AdEE 159 HAE §ESo] Qe Aol X7 AlRlofA #hak
&g 83T

(ii) HIAE s&-8k sr-Rk3o] HIAB A 02 Ueiths 9= A9 QAT 2733 24
doie Folg 7]&oiof st} ojzet A9 37 BAL R |
SRS ALKIA] Y=t Lt B3] 340 wEt A AAgkE VIO SAE

AN = .

A

k= [1n(100/(100 — dp))]/(Ex t)

18
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BN
AN ZT wellollA S4== A7F3gol digh #-& 275t dize] A7gge] ¥
Afole olAo]l EAZE HA EAEL ATFEFo] w2 AS HE|E AR
(peptide-adduct)®] ¥+ A7tggo] &40 7HHadditive)=A] &S 4 3loH,
A7VE83EE WSO 2N AE FEoHA ER1T = Q=] ol HEol= AS7t A
2 Zo] ofyg} H|7FMd(non-additivity) Hzolch. I2{EE FEH Aol A7k
Tdo] A=A Fsfof Fh A7t TR FoHA AtEo] TEEW

A71EFo 2 RE 9 Ao TSt ACE 7HT 4 Qo FF WAL ALY =
olojd &= AT ol SZH o R WAt 0|2 QIgh Weto|E A2 A|Zto] Ao
el F71ekA] Gt T 7] 2AS BF 55k A9 AHOE Q15| Adlo] Ayt
AOZ 713ttt olfst A9 & AR etk ZFolA o5 HHsHA & ¢
At rung HHEE = 9ot Hugh o= HhEo] "g Qict o|gt B ArHEF
T @AYol WAYSHA] b= tE P4 ZEH(fluorescent probe)Z W& AT

AoHd, ot &2 kDPRACIA B7HE 4= QIth7 &4 SHANES 19] Section 1T DB-
IZ2EF ZAR)

(iv) 7] 2E W82 DB-ALMO|| AHA|5] 7]&E 0] Qlom dolelE Hrlel= 4% DB-ALM
LIEZT I Ay dA HESA 5 dYo] ALY

=

19
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L2245 SSUHAEE(n Chemico TSZE AlE, KDPRA) 71oj=2tol

oz 22

28. kDPRAE= UN GHSO @} subcategory 1AE £7EA %= EZ(non-subcategory
1A)ZHE UN GHS subcategory 1A THA2M EE-E 18517| o] AAHQJI-HEo|= A
L5 ARGRITH3). Al R A2 subcategory 1A EREHA| S Aike 30} 25 19
71&50] Q= ARt WetolA sjalsfjof gt

E 1) kDPRA 0|5 24
S kDPRA 0=
log kmex = 2.0 UN GHS subcategory 1A

Not categorised as UN GHS subcategory 1A*

Non-reacti log kmax ¢ =2.0
on-reactive or 1og ( (non-subcategory 1A)

* UN GHS No CategoryZ25El UN GHS subcategory 1BE FEst/| o= F7t FEIF QS Al S5
=|

(0f: IATA, DAY M2} & HE= kDPRASE S&oh| M L= R0 A=E 4 QU

29. log ke 277t KDPRAIA] ARHEL A 1910] So]7ke X|(hreshold)2] 2,00 24t
A9(-1.930141 2,06 Ao]) &4 elZo] olFd % girt. olejdt AL, YA J=L ]
915k AAE /EE F7} dlolelzt st

30. HRERAE Ao B7RE RISl Zash SAE fROAM AdEEY wREAEA
7Hpotency)E B7Fst7] Yol IATA = DA 59 &% FHIHA AHE 4 Ut

AlglZE 27

31 AT EAAE o] HEE EAstoiof qltt

- JUPAC TX CAS B&, CAS H1E, SMILES = InChl &, 7324 9/ o2 Az}
- 2814 A g, &9x, EX%F ¢ 7|er st A
- Fot= A A AAZFHE, 7R 2 E4)

20
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In Chemico Skin Sensitisation: kinetic Direct Peptide Reactivity
Assay (kDPRA)

INITIAL CONSIDERATIONS, APPLICABILITY AND LIMITATIONS

1. The kDPRA is proposed to address the molecular initiating event of the skin sensitisation
AOP - namely, protein reactivity - by quantifying the reactivity of test chemicals towards
a synthetic model peptide containing cysteine in a time- and concentration dependent
manner (1) (2). Kinetic rate constants are calculated and the logarithm of the maximum
rate constant (log kmax value in s"'M-") for a tested substance is then used to support the
discrimination of UN GHS subcategory 1A skin sensitisers (subcategory 1A) from those
not categorised as subcategory 1A (non-subcategory 1A) i.e., subcategory 1B or no
category according to UN GHS (3). Based on theoretical consideration, the rate constant
of the reaction between a test chemical and skin proteins will determine the amount of
epitope formed from a given amount of chemical or, vice-versa, determine the dose
needed to form the amount of epitope needed for induction of sensitization to occur and
itis thus a rate limiting and potency determining step. Based on empirical evidence when
evaluating 180 chemicals, the rate constant was shown to be the strongest determinant
of potency among all evaluated parameters measured in OECD 442C, 442D and 442E
(3).

2. The kDPRA proved to be transferable to laboratories without hands-on training (4). For
the 24 test chemicals tested during the validation study, the overall within-laboratory
reproducibility of kDPRA for assigning UN GHS subcategory 1A was 96% and the
average between-laboratory reproducibility was 88% (4). Results from the validation
study (4) as well as from other published studies (3) encompassing 180 test chemicals
that fall within KDPRA'’s applicability domain indicate that kDPRA allows to discriminate
UN GHS subcategory 1A skin sensitisers from those not categorised as subcategory 1A
(non-subcategory 1A) according to UN GHS with a balanced accuracy of 85%, a
sensitivity of 84% (38/45), and a specificity of 86% (116/135) relative to LLNA results
(3). Similar performances were obtained when comparing kDPRA outcomes with the
OECD LLNA database compiled within the context of the Test Guideline on Defined
Approaches for Skin Sensitization (15)%. In addition, the prediction for 123 test chemicals
(out of the 180) having human skin sensitisation data (5) (6) has a balanced accuracy of
76%, a sensitivity of 64% (21/33), and a specificity of 89% (80/90) (3), although the
human reference data are subject to a significant uncertainty®. Furthermore, when
evaluating non-animal methods for skin sensitisation, it should be kept in mind that the

4 A balanced accuracy of 85%, a sensitivity of 82% (31/38), and a specificity of 88% (102/116) were found relative to
LLNA dataset compiled within the context of the Test Guideline on Defined Approaches for Skin Sensitization (15).

5 A balanced accuracy of 67%, a sensitivity of 53% (9/17), and a specificity of 81% (25/31) were found relative to
human skin sensitisation dataset compiled within the context of the Test Guideline on Defined Approaches for Skin
Sensitization (15).

© OECD, (2022)
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LLNA test as well as other animal tests may not fully reflect the situation in the species
of interest, which is humans. For comparison, based on a data set of 123 chemicals
used to evaluate the KDPRA vs. human sensitising potential, the LLNA showed a 73%
balanced accuracy, a 55% (18/33) sensitivity and a 91% (82/90) specificity for the
identification of UN GHS subcategory 1A. On the basis of the overall data available,
kDPRA’s applicability domain was shown to include a variety of organic functional
groups, reaction mechanisms, skin sensitisation potencies (as determined in in vivo
studies), and physicochemical properties (3). Following an independent peer review
(16), the KDPRA was considered to be scientifically valid to discriminate UN GHS
subcategory 1A skin sensitisers from those not categorised as 1A (non-subcategory 1A)
according to UN GHS (7). The kDPRA can therefore be used (i) as a follow-up test
method for sub-categorisation of chemicals identified as UN GHS Category 1 skin
sensitisers, or (ii) on its own by using positive results for direct classification of a
chemical into UN GHS subcategory 1A, depending on the regulatory framework.

The term "test chemical" is used in this Test Guideline to refer to what is being tested
and is not related to the applicability of the kDPRA to the testing of substances and/or
mixtures. This test method is not applicable to the testing of metal compounds, which
are known to react with proteins via mechanisms other than covalent binding.
Furthermore, KDPRA only measures reactivity with the cysteine peptide, so that strong
sensitisers having an exclusive lysine-reactivity, such as some acyl-halides, phenol-
esters or aldehydes are outside of the applicability domain of kDPRA. However, only
few UN GHS subcategory 1A skin sensitisers are known currently to react exclusively
with lysine residues. In addition, considering exclusive strong Lysine-reactivity from the
DPRA or ADRA in a tiered strategy may reduce this uncertainty. Test chemicals that do
not covalently bind to the peptide but promote its oxidation (i.e. cysteine dimerisation)
could lead to a potential over estimation of peptide depletion, resulting in possible false
positive predictions and/or assignment to a higher reactivity class. The test method
described in this Appendix of the Test Guideline is an in chemico method that does not

encompass a metabolic e\lcfnm Daar\h\nhl of chemicals that require enzymatic
encempass mewactic Siem. Eactl cnemicais watl requ enzZzymauc

bioactivation to exert their skln sensmsatlon potential (i.e. pro-haptens) cannot be
reliably detected by the test method. However, the limitation for detecting pro-haptens
was found to be less pronounced when identifying strong sensitisers as compared to the
identification of weak sensitisers (3). The majority of chemicals that become sensitisers
after abiotic transformation (i.e. pre-haptens) were reported to be correctly detected by
in chemico test methods (8) (9). However, spontaneously rapidly oxidizing pre-haptens
may be under-predicted by KDPRA (as in any in vitro skin sensitisation assay) due to a
lag-phase for oxidation which reduces the overall reaction rate. In the light of the above,
results obtained with the test method that do not lead to subcategory1A categorisation
should be interpreted in the context of the currently known limitations (see also Annex 1
of this Appendix), i.e.:

e aromatic amines, catechols or hydroquinones may require further data to confirm
their weak reactivity even under oxidizing conditions, and

e acyl-halides, phenol-esters or aldehydes specifically reacting with Lysine-residue

Annnrdinme~ tA A~ tha MDDA ~+ ANDA s oA~ Frirthhar Aats A A~nfir tha
acCCoraing 1o €.g. ine urnA OFf AunA, may lcqullc further data to conf

weak reactivity.

irm their

To be tested, a test chemical should be soluble in an appropriate solvent at a final
concentration of 20 mM (see paragraphs 12-13). Test chemicals that are not soluble at
this concentration may still be tested at lower concentrations as long as a kmax value
(i.e., the maximum rate constant (in s""M-") determined from the reaction kinetics for a
tested substance in the kDPRA (see paragraph 24)), can be derived. In such a case, a
positive result leading to a UN GHS subcategory 1A skin sensitization prediction (i.e. log
kmax = -2.0) could still be used, but no firm conclusion should be drawn from a negative
result (i.e., non-reactive or log kmax < -2.0 outcome).

© OECD, (2022)
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The kDPRA uses a fluorescence readout which requires attention for potential test
chemical autofluorescence, fluorescence quenching or interaction with the reagent
(monobromobimane). In particular, it is important to include the respective test chemical
controls as described in paragraph 16 and to assess the incubation time dependence of
the determined peptide depletion. Furthermore, test chemicals with primary SH-group
(thiols) cannot be tested with the kDPRA as the thiol group can interact with the
monobromobimane (see paragraph 8) leading to enhanced fluorescence. Finally,
chemicals decomposing under the conditions of the assay (neutral, aqueous conditions)
and releasing a free SH-group will be prone to the same limitations.

The kDPRA is considered to be technically applicable to the testing of multi-constituent
substances and mixtures of known composition, although such substances were not
tested during the validation studies. In this case, a single purity may be determined by
the sum of the propoition of its constituents (excluding water), and a single apparent
molecular weight may be determined by considering the individual molecular weights of
each component in the mixture (excluding water) and their individual proportions. The
resulting purity and apparent molecular weight can then be used to calculate the weight
of test chemical necessary to prepare a 20 mM solution. Results obtained with mixtures
and multi-constituent substances of known composition can lead to a non-linear
behaviour, so that the provisions described in paragraph 27(ii) should be used.
Regarding mixtures and substances of unknown or variable composition, complex
reaction products or biological materials (i.e. UVCB substances), the current model
cannot be used due to the need for defined molar ratios. In any case, when considering
testing of mixtures, difficult-to-test chemicals (e.g. unstable), or test chemicals not clearly
within the applicability domain described in this Guideline, upfront consideration should
be given to whether the results of such testing will yield results that are meaningful
scientifically. Finally, in cases where evidence can be demonstrated on the non-
applicability of the test method to specific categories of chemicals, the test method
should not be used for those specific categories of chemicals.

The kDPRA can be used for the discrimination of UN GHS subcategory 1A skin
sensitisers from those not categorised as subcategory 1A (non-subcategory1A)
according to UN GHS (3). As for any key-event based test method, the performance of
kDPRA will have to be further assessed when used in combination with other assays
such as DPRA or ADRA, and within integrated approaches such as IATA or DA for a
more comprehensive analysis of skin sensitisation (3) (10).

PRINCIPLE OF THE TEST

8.

The kDPRA is a modification of the in chemico test method DPRA (described in
Appendix | of this Test Guideline). The kDPRA uses the cysteine peptide (Ac-
RFAACAA-COOH) also used in the DPRA, while it does not use a lysine containing
peptide. The final concentration of the test peptide (0.5 mM) and the reaction medium
(25% acetonitrile in phosphate buffer) is identical in the kDPRA and in the DPRA. While
the DPRA measures only at one concentration of the test chemical (5 mM for the
cysteine peptide) and at one time point (= 24 h), the KDPRA performs parallel reactions
at five concentrations (5, 2.5, 1.25, 0.625 and 0.3125 mM) and at six time-points (10,
30, 90, 150, 210 and 1440 min) at 25+2.5°C. Residual concentration of the cysteine
peptide after the respective reaction time is measured after stopping the reaction by the
addition of monobromobimane (mBrB; CAS 74235-78-2). The highly reactive and non-
fluorescent mBrB rapidly reacts with unbound cysteine moieties of the model peptide to
form a fluorescent complex which is measured in order to quantify the non-depleted
peptide concentration. If the depletion of the highest concentration surpasses the
threshold of 13.89% (cut-off used in the DPRA for positivity in the cysteine only
prediction model) and this depletion is statistically significant vs. controls with peptide
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only, further calculations are performed (otherwise the test chemical is considered to be
non-reactive according to the prediction model shown in paragraph 28). The natural
logarithm of the non-depleted peptide concentrations is plotted vs. the concentration of
the test chemical at each time point. If a linear relationship is observed (correlation
coefficient > 0.90), the slope of this curve is determined and divided by the incubation
time to calculate the rate constant in [min-'mM-"]. This value is transformed to the rate
constant in [s""M-'] and the logarithm is calculated. The maximum value observed at any
time point is taken as the log kmax, and this maximum rate constant is the primary read-
out of the test. It gives a quantification of the maximum kinetic rate of the reaction of the
test chemical with the test peptide. Kinetic reaction rates of the cysteine peptide
depletion are then used to discriminate UN GHS subcategory 1A skin sensitisers from
those not categorised as 1A (non-subcategory 1A) according to UN GHS. Chemicals
with a log kmax = -2.0 are predicted as UN GHS subcategory 1A. The kinetic rate constant
may be further used in integrated approaches such as IATA or DA to assess the skin
sensitisation potency of a test chemical in a continuous scale as needed for risk
assessment (3) (10).

Prior to routine use of this test method, laboratories should demonstrate technical
proficiency, using the nine proficiency substances listed in Annex 2 of this Appendix.

PROCEDURE

10.

This test method is based on the kDPRA DB-ALM protocol no 217 (11) which represents
the protocol used for the industry-coordinated validation study. It is recommended that
this protocol is used when implementing and using the method in a laboratory. The main
components and procedures for the kDPRA are described below.

Preparation of the cysteine-peptide

11.

The stock solution of the cysteine containing synthetic peptide (Ac-RFAACAA-COOH)
of purity equal to or higher than 95% should be freshly prepared just before the
incubation with the test chemical. The final concentration of the cysteine peptide should
be 0.667 mM in pH 7.5 phosphate buffer for test chemical soluble in acetonitrile and 1.0
mM for chemicals soluble in pH 7.5 phosphate buffer.

Preparation of the test chemical

12.

13.

Solubility of the test chemical in an appropriate vehicle should be assessed before
performing the assay. A non-reactive, water-miscible vehicle able to completely dissolve
the test chemical should be used. Solubility is checked by visual inspection where the
forming of a clear solution is considered sufficient to ascertain that the test chemical is
dissolved. The preferred vehicle is acetonitrile. When a substance is not soluble in
acetonitrile, solubilisation in pH 7.5 phosphate buffer should be assessed. Further
vehicles have not been tested yet but may be used if it is demonstrated that the vehicle
does not interfere with the assay, e.g. all controls should be prepared using the same
vehicle, and the reaction rates obtained for the positive control and for the proficiency
chemicals should fall within the ranges described in paragraph 26 and Annex 2 of this
Appendix, respectively. It is important to note that use of DMSO as a vehicle should be
avoided as it may lead to peptide dimerisation.

The test chemical should be pre-weighed into glass vials and dissolved immediately
before testing to prepare a 20 mM solution using the appropriate vehicle as described
in paragraph 12. Test chemical dilutions are prepared by serial dilution to obtain
concentrations of 20, 10, 5, 2.5 and 1.25 mM.
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Preparation of controls

14.

15.

16.

17.

Cinnamic aldehyde (CAS 104-55-2; >95% food-grade purity) should be used as positive
control (PC). It is dissolved at a concentration of 20 mM in acetonitrile immediately
before testing. Serial dilutions are then prepared to obtain PC concentrations of 20, 10,
5, 2.5 and 1.25 mM. Use of other positive controls is not recommended since in this
assay an exact reaction rate is measured and consistent use of the positive control
allows quantitative comparison between laboratories, with validation study data and as
intra-laboratory historical control.

A vehicle control (VC), considered as the negative control, includes the peptide
dissolved in buffer and vehicle respectively but no test chemical nor PC. The peptide-
depletion of test chemical or PC incubated samples is calculated relative to the
respective VC.

The assay also includes test chemical controls at the respective test chemical
concentration in the vehicle and buffer but without peptide. This set of controls is used
for the identification of interference of the test chemical with the fluorescence
measurement (autofluorescence and quenching) to assess e.g., interference with
monobromobimane and as a background measurement.

A blank control (BC) is used as a background measurement and is prepared with vehicle
and buffer but without test chemical, PC, or peptide.

Incubation of the test chemical with the cysteine peptide solution

18.

Serial dilutions of the test chemical and PC are prepared in a 96-well microtiter plate
referred to as the application plate. Further, a 96-well black assay plate for each
exposure time is prepared, referred to as the assay plates, by adding the relevant
reagents (i.e., peptide stock solution, vehicle and buffer solution) according to a
predefined piate iayout such as recommended within the kDPRA protocoi (11). Each
test chemical concentration should be analysed in triplicate. The reaction is started by
adding the test chemical and PC dilutions from the application plates to the assay plates.
If a precipitate is observed immediately upon addition of the test chemical solution to the
peptide solution, due to low aqueous solubility of the test chemical, one cannot be sure
how much test chemical remained in the solution to react with the peptide. In such a
case, a positive result (i.e. log kmax = -2.0) could still be used, but a negative result (i.e.,
non-reactive or log kmax < -2.0 outcome) should be interpreted with due care (see also
provisions in paragraph 4 for the testing of chemicals not soluble up to a concentration
of 20 mM in the KDPRA). After adding the test chemical and PC, plates are sealed with
gas-tight adhesive foil and shaken at least 200 rpm for 5 min. Assay plates solution
should be incubated in the dark at 25 + 2.5° C for several incubation (exposure) times,
i.,e. 10, 30, 90, 150, 210, and 1440 min before addition of mBrB solution. Incubation
times may be adapted to investigate the most relevant time points for a specific chemical
(e.g., shorter incubation times might be more suitable for fast reacting chemicals).
However, 1440 min should always be tested, as it corresponds to the incubation time of
the DPRA. The incubation (exposure) time is the time intervai from the appiication of the
test chemical and PC dilutions to the assay plate until the addition of mBrB.

Fluorescence measurement

19.

When the desired incubation (exposure) time is reached, freshly prepared mBrB solution
(3 mM in acetonitrile) is added rapidly to the wells of the assay plates (one per exposure
time) in the dark. Plates are sealed with gas-tight adhesive foil and shaken at least 200
rpm for S min. Fluorescence intensity is then determined using an excitation filter of 390
nm and an emission filter of 480 nm.
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DATA AND REPORTING

Data evaluation

20. An automated Excel-evaluation spreadsheet is available with the DB-ALM protocol and
should be used for data evaluation. Detailed instructions are provided in the DB-ALM
protocol no. 217 (11).

21. For each incubation (exposure) time ‘t’ the following parameters are calculated:

* The arithmetic mean and standard deviation of the fluorescence intensity of the 12
blank controls (BC);

¢ The arithmetic mean and standard deviation of the fluorescence intensity of the 12
vehicle controls (VC);

« The mean BC value is subtracted from the VCs to obtain corrected VC values.

* For each test chemical and PC concentration, the respective test chemical control
value is subtracted from their obtained values to calculate corrected test chemical or
PC values.

22. To determine the relative peptide depletion in % for each test chemical concentration
per exposure time, the following calculation is performed:

corrected test chemical or PC value

relative peptide depletion [%] = [1 - ( )] x100%

mean of corrected VC

23. For each test chemical concentration, the arithmetic mean and standard deviation of the
three replicates is calculated (per exposure time). A student’s t-test is performed to test
whether the peptide concentrations measured in the three replicates is statistically
significantly lower as compared to the concentration in the 12 VC wells.

24. In the kDPRA, reaction kinetic rate constants are determined as explained below if (i) a
peptide depletion of = 13.89% is observed at the highest test chemical concentration
(final test chemical concentration 5 mM) at a given time and if (ii) the difference is
statistically different from the VC. This ‘positivity criterion’ is based on the ‘positive’
criterion for peptide reactivity in the cysteine only prediction model of the DPRA
described in Appendix | of this test guideline. If the positive criterion is not met, the test
chemical is considered to be non-reactive according to the prediction model shown in
paragraph 28.

The natural logarithm of the non-depleted peptide concentrations (100-relative peptide
depletion (%)) is plotted vs. the concentration of the test chemical at each time point. If
a linear relationship is observed (correlation coefficient > 0.90), the slope of this curve
is determined. The absolute value of this negative slope corresponds to the observed
reaction kinetic constant (pseudo first order rate constants Kobserveda in mM-1). From the
Kobserved Value for each exposure time, the reaction kinetic constant (ki) per concentration
and incubation (exposure) time ‘' is caicuiated as foiiows:

1000

ke [M™is7 1 =k -
el ] observed " go¢

with ‘t’ being the exposure time in minutes. If no linear relationship is observed (i.e.,
correlation coefficient < 0.90), the recommendations within paragraph 27.ii should be
followed.

25. For each exposure time ‘t' with a correlation > 0.90, the decimal logarithm (log ki) is
calculated and the highest value is determined as log Kmax.
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Acceptance criteria

26. The following criteria should be met for a run to be considered valid. If one or more of
these criteria is not met the run should be repeated.

a.

PC: the log k of the PC at 90 min (log keo min) should be within the following range: -
1.75 to -1.40 M-'s™'. If no log koo min is Obtained in case of e.g., reactivity is not yet
statistically significant, the value at 150 min (log k1so min ) can be taken into account
and should lie in the following range: -1.90 to -1.45 M-s-'.

. VC: The coefficient of variance of the 12 VC values of a plate should be < 12.5% for

at least 5 of the 6 exposure times.

27. The data obtained for the test chemical are further assessed to check for possible
conditions which may affect results:

(M

(if)

(iiif)

Interrupted time-course: If significant peptide depletion is observed at early time-
points but not at following time points, there is either an intrinsic non-linear reaction
for the test chemical or an experimental variation. In such cases the run is repeated.
If the same pattern is reproducible, a non-linear kinetic is proven and the rate-
constant observed at early time points is accepted.

Non-linear concentration-response: There are few cases where the concentration-
response is not linear, but clear depletion is noted. In such cases no rate constant
is calculated by the slope method, as regression coefficient is R2 < 0.90.
Alternatively, rate constants can also be calculated based on individual depletion
values according to the formula:

k = [In(100/(100 — dp))1/(E x t)

Where ‘dp’ is dep!

nin %. ‘E’is the cantration of tag
vvnei€ Gp IS GEp n s

i o =y ic thna
incubation (exposure) time. Rate constants accordlng to this formula are calculated
at each time point ‘t’ and at each concentration ‘E’ with depletion values above the
threshold of 13.89%. For each time point ‘t’ the average of the values for the different
concentrations is taken, and then again the log kmax for the highest rate at any given

time point is reported.

In such a case a repetition should be performed to check whether this non-linear
behaviour is intrinsic to the test chemical, or whether an experimental variation is
the cause. If the non-linearity is reproducible, this alternative rate calculation based
on the individual depletion values is used for the final rating.

Fluorescence interference, namely autofluorescence or fluorescence quenching:
Based on the control wells with test chemical only in absence of the test peptide,
incidences of autofluorescence and fluorescence quenching by the test chemical
can be detected. As the values are corrected for the autofluorescence recorded in
llle teSl CIWEITWICEI COITLIUI Wellb llllb snau ilUl ve a promem IOT IOW amofiuorescei‘lce
but with a high autofluorescence, the fluorescence of the peptide-adduct and the
autofluorescence may not be fully additive, and subtraction of autofluorescence may
lead to apparent depletion, which is not due to loss of peptide signal but to this non-
additivity. Thus, one should check whether the observed depletion is time
dependent. If this is not the case and autofluorescence is observed, then depletion
from autofluorescence is assumed to occur. Fluorescence quenching can also lead
to ‘pseudo-depletion’, but this would happen immediately and resulting depletion
would not increase with time. If both conditions are met, it is assumed that depletion
from quenching occurs. These cases are rare. If this is not clear from the results a
run may be repeated, but if the effect is clear-cut no repetition is needed. In such a
case, the test chemical cannot be assessed in the KDPRA (technical limitation)
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unless the reaction can be measured with an alternative fluorescent probe not
leading to autofluorescence or quenching (see Section Il of the Annex 1 to DB-ALM

(iv) All above cases are detailed in the DB-ALM protocol and automatic alerts appear in
the Excel template provided with the DB-ALM protocol when evaluating the data.

Prediction model

28. The kDPRA uses Kinetic rates of cysteine peptide depletion for discrimination of UN GHS
subcategory 1A skin sensitisers from those not categorised as subcategory 1A (non-
subcategory 1A) according to UN GHS (3). Results obtained with the test method that
do not lead to subcategory 1A categorisation should be interpreted in the context of the
limitations stated in paragraph 3 and Annex 1 of this appendix.

Table 1: kDPRA prediction model

Reaction rate

kDPRA Prediction

log kmax = -2.0

UN GHS subcategory 1A

Non-reactive or log kmax < -2.0

Not categorised as UN GHS subcategory 1A*
(non-subcategory 1A)

* Further information is needed to discriminate UN GHS subcategory 1B from UN GHS No Category. Depending on the context (e.g. IATA, DA)

this information can be generated prior to or after performing the kDPRA.

29. In cases of a log kmax result close to the -2.0 threshold falling in the borderline range
calculated for kDPRA (i.e., between -1.93 and -2.06 (12)), no conclusive prediction can
be made. In this case, re-testing and/or additional data/information is needed before a

conclusive prediction can be made.

30. The kinetic rate constant may be further used in integrated approaches such as IATA or
DA to assess the skin sensitisation potency of a test chemical in a continuous scale as

needed for risk assessment (3) (10).
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Test report

31. The test report should include the following information
Test chemical and Controls (positive control and solvent/vehicle)
For all mono-constituent substance (test and control chemicals)

Chemical identification, such as IUPAC or CAS name(s), CAS number(s), SMILES or InChl
code, structural formula, and/or other identifiers;

Physicochemical properties such as physical state, appearance, water solubility, molecular
weight, and additional relevant physicochemical properties, to the extent available;

Purity, chemical identity of impurities as appropriate and practically feasible, etc;
Treatment prior to testing, if applicable (e.g. warming, grinding);
Concentration(s) tested;
Storage conditions and stability to the extent available.

Additional information for positive control

Reference to historical positive control results demonstrating suitable run acceptance criteria,
if applicable.

Additional information for solvent/vehicle control
Solvent/vehicle used and ratio of its constituents, if applicable;

Justification for choice of other solvent than acetonitrile and experimental assessment of the
solvent effect on peptide stability.

Peptide

Suppiier, iot, purity

Fluorescence analysis

Fluorimeter used (e.g., model and type), including wavelengths settings

Proficiency testing

Statement that the testing facility has demonstrated proficiency in the use of the test method before
routine use by testing of the proficiency chemicals.

Discussion of the results
Description of any unintended modifications to the test procedure.

Discussion of the results obtained with the kDPRA test method and if it is within the ranges described
in paragraph 29.

Description of any relevant observations made, such as appearance of precipitate in the reaction
mixture at the end of the incubation time, if precipitate was resolubilised or centrifuged.

Conclusion
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APPENDIX Ill, ANNEX 1

KNOWN LIMITATIONS OF THE KINETIC DIRECT PEPTIDE REACTIVITY ASSAY

The table below provides a summary of the known limitations of the kDPRA.

Substance class /
interference

Reason for potential
underprediction or interference

Data interpretati

E ple subst

Metals and inorganic
compounds

Hydroquinones, catechols
and aromatic amines

Thiols or thiol-releasers

Known to react with proteins via
mechanisms other than covalent
binding

Lag time of oxidation may reduce
apparent reaction rate

Test chemicals with primary SH-
groups and those decomposing under
the conditions of the assay can react
with the detection probe

Should not be tested

Results with log kmax < - 2.0 can only be accepted if low
reactivity can be confirmed after oxidation

Test chemical cannot be tested in the kDPRA with
derivatisation by thiol reactive probes: other kinetic data with
the test peptide e.g. by HPLC may need to be generated (not
part of this guideline)

Nickel sulphate;
7786-81-4

Para-
phenylenediamine;
106-50-3; Human and
LLNA 1A

Thioglycerol;
96-27-5; LLNA UN
GHS category 1B;

Human n/a

Test chemicals having an
exclusive lysine-reactivity as
ohearuad in NDRA Ar ANRA

bserved in DF

N UPRACSIAURA

Pro-haptens

Fluorescent chemicals with
excitation in the range of the
fluorescent probe

S
@, o
S

S o

Mixtures of unknown
composition, substances of
unknown or variable
composition, complex
reaction products or
biological materials

Test chemicals which cannot
be dissolved in water or

© OECD, (2022)

kDPRA only measures reactivity with
the cysteine peptide

Test chemicals for which there is
evidence that they strictly require
enzymatic bioactivation to exert their
skin sensitizing potential

If fluorescence of test chemicals and
of the mBrB-peptide adduct is not
additive, pseudo-depletion is
observed

if test chemical quenches
fluorescence emission of the mBrB-
peptide adduct, pseudo-depletion is
observed

no information on applicability of
kDPRA is available in the published
literature

Not sure if sufficient exposure can be
achieved

Results with log kmax < - 2.0 for chemicals which specifically
deplete NH2-groups, but not SH-groups in DPRA or ADRA are

nat consliisiva
nolconciusive

Strict pro-haptens may be underestimated. However chemicals
which are i) strict pro-haptens (i.e. test chemicals not also
acting as direct haptens or prehaptens, too) and ii) strong

allergens were found to be rare

Follow the considerations in the DB-ALM Protocol n° 217 to
evaluate assay interference

Eall b s A AL M Pkt o 947 i
FOHOw e CONSIuerauorns i uie UD-ALIVIE FTOWL0I T 211 W

evaluate assay interference

nla

In such cases, a log kmax > -2.0 could still be used to support
the identification of the test chemical as a UN GHS subcategory

Some acyl-halides,
phenol-esters or

aldahudas
aigenyaes,

Dihydrocoumarin, 119-
84-6; LLNA UN GHS
category 1B; Human

n/a, Glutaric aldehyde;

111-30-8; Human and
LLNA UN GHS
category 1A

Diethylenetriamine;
111-40-0 (human 1A,
LLNA UN GHS
category 1)

Tetrachlorosalicylanilid
e; 1154-59-; Human
and LLNA UN GHS

category 1A

\famillie 404 Q0 L.
vaiiiiii, 1£71-99-9;

LLNA NC; Human n/a

UVCBSs, chemical
emissions, products or
formulations with
variable or not fully
known composition

n/a
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acetonitrile or a compatible
water-miscible solvent

Test chemicals which
precipitate in reaction
solution

Test chemicals promoting
cysteine-peptide oxidation

od,

OECD/OCDE

1A skin sensitiser but no firm conclusion should be drawn in
case log kmax is <-2.0.

Alternative vehicle may be used according to the prescriptions
given in paragraph 12.

In such a case, a positive result (i.e. log kmax = -2.0) could still
be used, but a negative result (i.e., non-reactive or log kmax < -
2.0 outcome) should be interpreted with due care (see also
provisions in paragraph 4 for the testing of chemicals not
soluble up to a concentration of 20 mM in the kDPRA).

Not sure if sufficient exposure can be
achieved: If a precipitate is observed
immediately upon addition of the test
chemical solution to the peptide
solution, due to low aqueous solubility
of the test chemical, one cannot be
sure how much test chemical
remained in the solution to react with
the peptide.

May lead to a potential over estimation of peptide reactivity.
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MethyI-Z-nonynoates;
111-80-8; LLNA NC

DMSO

6 Roberts, D.W. and A. Natsch, High throughput kinetic profiling approach for covalent binding to peptides: Application to skin

sensitization potency of michael acceptor electrophiles. Chem. Res. Toxicol., 2009. 22(3): p. 592-603
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PROFICIENCY SUBSTANCES

In Chemico Skin Sensitisation: kinetic Direct Peptide Reactivity Assay (kDPRA)
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Prior to routine use of the test method described in this appendix, laboratories should demonstrate
technical proficiency by correctly obtaining the expected kDPRA prediction for at least 8 of the 9
proficiency substances recommended in Table 1 and by obtaining cysteine rate constants log kmax that
fall within the respective reference range for 7 out of the 9 proficiency substances. These proficiency
substances were selected to represent the range of responses for skin sensitisation hazard and
potency. Other selection criteria were that they are commercially available, that high quality in vivo
reference data and high quality in vifro data generated with the kDPRA are available, and that they
were used in the industry-coordinated validation study to demonstrate successful implementation of
the test method in the laboratories participating in the study.

Table 1: Recommended proficiency substances for demonstrating technical proficiency with the
kinetic Direct Peptide Reactivity Assay

’ . UN GHS UN GHS a
Proficiency substances CASRN IFipEleL I.n vve Category Category kDP RA|  Range of log kmax
state prediction’ prediction 2
LLNA human
Qangiticar
2,4-Dinitrochlorobenzene 97-00-7 Solid S 1A 1A 1A (-0.8) - (-0.4)
(extreme)
Methylisothiazolinone 2682-204 Solid Sensifiser 1A 1A 1A (-0.5)=(-0.1)
(extreme)
Oxazolone 15646-46-5 Solid Sensitiser 1A No data 1A (-0.3)- (0.0)
(extreme)
- Sensitiser
Methyl-2-octynoate 111-12-6 Liquid (strong) 1A 1A 1A (-1.6) - (-1.2)
- Sensitiser
Isoeugenol 97-54-1 Liquid (moderats) 1A 1A 1A (-1.4)-(-1.1)
2,3-Butanedione 431-03-8 Liquid Sensitiser 18 No data non-1A (3.2)=(2.1)
: ; (weak) (1B.or NC) : :
Ethylene glycol dimethacrylate 90. . Sensitiser non-1A ey
(EGDMA) 97-90-5 Liquid (weak) 1B 1B (1B or NC) (-2.8) - (-2.1)
4-Methoxyacetophenone 100-06-1 Solid Non-sensitiser No Cat.® No Cat.® non-1A Not reactive
(1B or NC)
0. - ’ - s 3 non-1A )
Chlorobenzene 108-90-7 Liquid Non-sensitiser No Cat. No Cat. (1B or NC) Not reactive

The in vivo hazard and (potency) predictions are based on LLNA data (13). The in vivo potency is derived using the criteria proposed by

ECETOC (14).

2 Rounded ranges determined on the basis of at least 14 log kmax determinations generated by 7 independent laboratories.

3 Non sensitisers according to the UN GHS.
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