DPRA
(Direct Peptide Reaction Assay)
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AW 2. Penetration
P 3. KC activation

7. T cell reaction

Fhg. 1. Key events in skin sensitisation, Schemanic representation of processes invodved in the induction and elicitation phases of skin sensitisation by allergenic chemicals.
KC: keratinocyte, OC: dendritic cedl, 5trC; stratum comeum, T; Tcell, LLNA: local lymphnode assay, GF: guinea pig, HRIFT: human repeat insult parch test.



S R EESAT L

Retsinger and Hoffmann et al. f Todcology in Vitro 20 (2015) 258-270 261

1. Skin 34, Haptenation: 56 Astivation 7-8. Prazantation of 8-11_ Allergic Contact
[ Panetration covalent of epidermal hﬂF‘ﬂﬂﬂﬁd protein by Dermatitis: Epidermal
modincation of keratinocytes & Dendritic cell resulting inflammation
2, Electrophilic | \ epidermalproteins || - Bendritic cells i acthation & following re-exposure
subsiance: pmliFEl’Htan'Df to WbmﬂFEdNE o
directly or via specific T cells T cell-mediated cell
auto-oxidation L. death
or metabalism
Key events 1 Key events 2+ 3 Key events 4 Adverse Outcome
ADME Task Force DPRA [PEG] KeratnoSens Humnan T call
Expiosure ( I—I [Givaudan] protiferation assay
Bloavallability 1 [Micolas, Univ. Lyon;
Metaboism LuSens [BASF] Martin, Univ. Freiburg]
AREe3Z [CXR Bho ]
NCTC 2544 IL-18
[Wriv. Milan]
EE Potency assay
[WLaC]
SanCesTox SENS-IS
[CeaTax] [immunossarch]

| F-CLAT [KAOIShiseids] ” Mussnl.'n::mu]

| PEMDC [Beiersdort || maussT (BasF] |

| vimosens wire || eaRo univ.und) |

| SersiDerm [Proteome Sciences) |

Fig. 1. Non-animal test metheds and their alignment oo the skin sensitisation AOP. Test methods analysed during of phase | of the Cosmerics Europe method evaluarion study
(grey boxes). Methods presented in white boxes represent Cosmetics Europe-funded studies to cover the steps in the ADP, which are currently not represented by a non-
animal assay.
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FIG. 1. Structuie of synithetic peplide, Ac-RFAAKAA-COOH, showing
the lysine side cham. The pKa of the amines 15 shown. The other synthetic
poplides were similarly structurcd, cxcepl a cysicine or histidine residse was
subatituled for the lysine.
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Cysteine 1:10/Lysine 1:50 Prediction Model

Mean of
Cys & Lys
% depletion

Avg Score < 22.62% Avg Score > 22.62%

Mean of
Cys & Lys
% depletion

Mean of
Cys & Lys
% depletion

Avg Score > 42.47%

Avg Score > 6.38%
Avg Score < 6.38% Avg Score < 42.47%

Minimal Reactivity Low Reactivity Moderate Reactivity | | High Reactivity
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Cysteine 1:10-only Prediction Model

Cysteine
% Depletion

Cysteine 1:10 > 23.09%
Cysteine 1:10 < 23.09% T

Cysteine
% Depletion

Cysteine
% Depletion

Cysteine 1:10 < 13.89%

Cysteine 1:10 > 13.89% Cysteine 1:10 = 98.24%
Cysteine 1:10 < 95.24%

Minimal Reactivity | | Low Reactivity Moderate Reactivity | | High Reactivity
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Table 33. Performance of the DPRA as evaluated from the results submitted to ECVAM by P&G

Predicted
Classification
(based on classification tree

model)
Mon- Sensitiser total
Sensitiser
Chemical Mon-Sensitiser 30 ] 36
Classification Sensitiser 13 84 97
(based on
LLNA) Total 43 90 133

table statistics for the shadowed 2 x 2

table

sensitivity: B7%
specificity: B3%
positive predictivity: 93%
negative predichivify: T0%
ACCUracy: B6%

DPRA, KeratinoSens, h-Clat, U-Senstt#&sr]Hl, DPRARIFUNEE /1 EIF
Bauch et al., Tox in Vitro 2011
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MODE OF ACTION
Skin sensitization via covalent protein modification
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as applied to the skin
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- Sensitizer

Bauch et al., Tox in Vitro 2011 Non-Sensitizer
Substance DPRA | KeratinoSens mMusst
1-Chloro-2 4-dinttrobenzene
2-Mercaptobenzothizaole
4-Phenylendiamine
o-Hexyl-Cinnamic aldehyde
Cinnamic alcohol DPRAZ
Citral KeratinoSens
abfrs L S
Cobalt chloride Hbi’Xt?FElJELT‘l\A
: DPRARIBA41E
Ethylene glycol dimethacrylate MZEF86 %
Eugenol KeratinoSens
Imidazolidinyl urea AIBB e ==
Isoengenol Z:g E— cyc|)3}§' Tg‘?
MCIMI S PHTEN
MER79100 %
Methyl methacrvlate MR °
Nickel chloride
Phenyl benzoate
DL-lactic acid
I 1 Bauch et al., Tox
=prpane in Vitro 2012
Salicvhic acid
Sodium lauryl sulfate -
Xylene
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5 N EIEHELE RBE (%) g (%) M (%)
INn vivo #r LLNA 96 81 90
B —SLI§ DPRA 89 82 86
KeratinoSens 86 /3 80
h-CLAT 75 77 76
U-Sens /5 100 86
B&3L8s (| | DPRA+Keratin | 100 64 84
TEAEE) oSens
DPRA+U-Sens 96 82 90
TN AR 7Y DPRA 93 95 94
KeratinoSens
U-Sens

BT 5 O = R 75 U A R O
HRYE NI %, RIS BRAEHNI4%, HXTE—LREHIES.
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» Peroxidase Peptide Reactivity Assay (PPRA)

* #Mpre-hapten (TS EF k) Fpro-hapten (EgEF k)

e {KZ Hj0 Ahorseradish peroxidase and hydrogen peroxide
(HRP/P) LI 5

« Z=HZFIHPLC/MS/MS
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Integrating Non-Animal Test Information
info an Adaptive Testin?

Skin Sensitization Proo

Strateg
of Concepf Case

Joanna Jaworska !, Artsiom Harol?, Petra 5. Kern?, and G. Frank Gerberick?
lProc:ter & Gamble Eurocor. Strombeek-Bever, Belzium: 2I'hle,- Procter & Gamble Company. Miami Valley Innovation Center.

Cincinnati, OH, USA

Epl conc

l!lt1

ENCAT

|E21

How

O %?ﬂ pl,O

ﬂ:lEl

Ta~@ ™™

Bloavallabiity

0.0600
LLMA
TIMF.M —
Ranactivity
'n_z} 081

@n,,

Dandritic cells

BEWERE, BEIRERR

EEMFHE, DPRAKKEER,
ARERLS, SRMMBIES, #
FABayesianf 4%, XL iR
ﬁﬁmé,MﬁFﬁ@%é%

FELLNATR LS R EEOE /180 A]
BEMER(E



LG R



DPRAFRE 2
* FH0.534,0.267,0.1333,0.0667,0.0334,0.01667,0 mME& i Fr 4 i 2

o FREMZRr2>0.990

Cysteine, DAD1 A
Area = 1844 .40009*Amt +2.6550425
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HIER & :
92.521 min

Lysine

HlgEAE
6.975 min

DAY, Sg=2204 Ret=50 00 (200RL6 PRAZOSVRLG PRA 201584 1532062101 D)

W] !
0
{0 § g
fity ©
0
i
07\\\/\I‘\\\\‘\\\\‘\\\\II‘\\\\‘\\\\‘\\\\‘\\\\‘\
0 i ; T - N T T K.
DAD1 A Sge 220500 5 OPRALIETIG OPRA 5482 5:630077-4010)
il ;
il
i \
1l e b 00
i :
: r
0\\Q\‘\\\\‘\\\\;II\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\
0 1 5 T I N O O N




[ DAD1 A, Sig=2204 Ref=500,100 (20150826-DPRAI20150826-DPRA 2015-08-27 09-57-031042-2901.)

mAU
175

150

it

100

16.500

zo
©
I}
")

754
50

JCo-elution

25

=
!

471.417
1~

18 mi

] DAD1A, Sig=2204 Ref=500,100 (20150826-DPRAI20150826-DPRA 2015-08-27 09-57-031077-1401.0)
mAU ]
1759

150

+Cysteine “

0.763
16.376

~
3 2
g @
59 2

=
1
1.629
9.832
10.042

[ DAD1 A, Sig=2204 Ref=500,100 (20150826-DPRAI20150826-DPRA 2015-08-27 09-57-031054-2501.)
mAU ]
1754

7.065

150
125
100

Hih+Lysine . -

9
S
15.252
15.555
16.500

=

6.109
6.355
7.955
8.176

o
I

471.414
N
|

18 mi




3

JCo-elution

500,100 (20150826-DPRAI20150826-DPRA 2015-08-26 13-11-361087-0801.)

220,4 Ref-

] DADIA Sig

8vO L

VOB.“‘
6L o

mAU
2000

1500

1000

mi

2

500,100 (20150826-DPRAI20150826-DPRA 2015-08-26 13-11-361087-0801.D)

220,4 Ref=!

T DADIA Sg

E
L
<
Lg
&
Fe
8YOvL t
isiord | o
£9es
89067 |
23
029
veL 9] |
229's |
szev| e
ovgel [
8L2z|
seezl
T T T
2 g S s
T § 8 B

NTEEEE

+Cysteine

500,100 (20150826-DPRAI20150826-DPRA 2015-08-26 13-11-361096-1001.D)

220,4 Ref=!

[ DAD1A Sig

0S0'¥L

mAU
2000

1500

AEESES

1000

+Lysine

mi

25



