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RAEFEEBIE EMEC ISR S RIREA

‘ KEHR
— MHC classl|
- - FEY>H CD86, CD54,
?ﬁ 35 ‘l~ CXCR4, CCR7%
Gy c N A bhA v
‘ Ay N/ TNF-a, IL-1,
,‘;b- = CXCL8, MIP-1p%5
%’Eﬂ?l’t c:[;stCR TR <Ot
Z Ty XifRR T cel Notch3, SLAM.,
BMP6%5

FITHEIES L T, HLREETRICE D 3 ZELE T
B B3CD86,CD54 DEBEL* ICEH

*-S. Aiba, et al., Eur. J. Immunol., 27, 3031-3038, 1997.



BB AEERARRh-CLAT Dt 22

- RRBHRD Z 7 Lo v Z R e X0 ik SR O 8 iR A
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(CD86 & CD54)  [C LB

*Ashikaga et al., 2006, Toxicol. in Vitro 20(5), 767-773.
Sakaguchi et al., 2006, Toxicol. in Vitro 20(5), 774-784.

I E B A {E:
BEITIRET (O Y SR EYECRERFIZE T U
CD86 RFI > 150% or CD54 RFI > 200%

“h-CLAT"¢tdn
human Cell Line Activation Test, thERROISEMRZAVCEE(CHER
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Molecular

Initiating Event

Adverse HE4
Outcome #iIH
Pathway #XEg

- Receptor/ligand
interaction

» DNA binding
+ Protein oxidation

Key Events @ =» @ =» €

- Gene activation
« Protein production

= Altered signaling

» Cell-cell interactions

Adverse
Outcome

+ Disease
+ Impaired development
= Impaired reproduction

- Altered tissue
development

- Altered tissue
function

Chefwical Stricture | * [
& Properties

|

&

Key Event 1 ‘

& RAE(C
B9 5 A0P

Metabolism

skin proteins

—

KeratinoSens

Electrophilic
substance

Key Event 3 q
Dendritic cells (DCs)
* Induction of
inflammatory cytokines Key Event 4
and surface molecules T-cell proliferation
* Mobilization of DCs a8 -
% D Adverse
* Histocompatibility Outcome
t complex presentation ——
by DCs Inflammation upon
« Aclivation of T cells i‘ chalienge with
Key Event 2 + Proifesation of allergen
Keratinocyte responses activated T cells il

inflammatory cytokines -
+ Inducton of bt
cytoprotective genes
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SAIVEN 2

GUIDANCE DOCUMENT ON THE REPORTING OF DEFINED
APPROACHES AND INDIVIDUAL INFORMATION SOURCES
TO BE USED WITHIN INTEGRATED APPROACHES TO
TESTING AND ASSESSMENT (IATA) FOR SKIN
SENSITISATION

TABLE OF CONTENTS
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3. MAPPING OF INFORMATION SOURCES THAT CAN BE USED WITHIN DEFINED
APPROACHES AND IATA FOR SKIN SENSITISATION BY APPLYING THE AOP AS A ANNEX II: INFORMATION
FRAMEWORE ....occooooooocceee : OSSR § |

4. DEFINED APFROACHES TO TESTING AND ASSESSMENT ANWD THEIR. ROLE WITHIN IATA SO U RC ES

- 2016E10827H 1T
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AIE(—ahHRA%)

With a view to assisting the evaluation of integrated approaches to testing
and assessment (IATA) in regulatory decision-making within OECD
Member Countries, this guidance document provides guidance on the
reporting of defined approaches to testing and assessment. A defined
approach consists of a fixed data interpretation procedure (DIP) (e.g.
statistical, mathematical models) applied to data (e.g in silico predictions,
in chemico, in vitro data) generated with a defined set of information
sources to derive a prediction.

Defined approachld. —3&E M defined information sourcesh o F o5
T —AR (5% &N Afixed data interpretation proceduremMi5%i5,

These defined approaches are proposed for hazard and/or potency
prediction. It is not the intent of this document to seek for endorsement
of any specific defined approach provided in the case studies

ZMdefined approachld, /NP —FFEITHEFRDI=-OHITIREIND
M. case study CIR RSN AFEDT7 7O—FDHERFITOEIFTER
L TULVALY,




DefinedlapproachFEE A =)

IATAIZ (. TBHRIR DB IR OCEAFITEVLST-EFAR DO HI D BFEMN
WHRBIIZEENSD. IATAIZE [T HLLK DD ER7 X, defined
approachM KO ITIEELEINTF D,

Defined approach & |, —E DHED 72 [E4#HR (defined set of
information sources) & . N O xBWTITHONAHEL I NT-T —
X R FRAE = (fixed data interpretation procedure)h & 7 % Z &R RV T
FETH D,

—BDWEIRIBEHRFE LT, HA K T7A4 b n-HEEmER EEE
IC BT CPEYEDN RIS NT-/FEDZ ETH 5,

MEXL S NT-T —XREEFRIEZHE L 1L, BAELRIIL—ILICEDW-HAS
HhEICELBPFFMEED I ETH Y., TDOFHIEECIRFR 7 & A
I >TWAZELMEBEINTULS,



Definedrapproachm

Defined approach(Z [, Sequential Testing Strategy (STS)*°Integrated Testing
Strategy (ITS)Z W= X F X FRBFBRRDEMRICLY . X IFhFEIDH Y

9%,

| Perform Test Method A |

l

Application of the Method A's
prediction model to the results

| Prediction provides sufficient evidence
7| for the specific regulatory need?

Perform Test Method B I‘

Application of the Method B's
prediction model to the results

o]

| Prediction provides sufficient evidence
for the specific regulatory need?

—

Perform Test Method C I-‘-

l

Application of the Method A's
prediction model to the results

NO

| Prediction provides sufficient evidence

for the specific regulatory need?

YES

s

H

Test method A's prediction

| l Test method B's results

In silico
prediction A

o

Physical-chemical
property A

| In silico
Application of specific methodologies | prediction B
to convert inputs from the different
information sources into a prediction —
N Physical-chemical
. ) property B
Prediction provides sufficient evidence
for the specific regulatory need?

Use prediction as information
source within TATA

Use prediction as information
source within TATA

STSD 45l ITSOD 451



Case studies(='definedrapproaches)

Case Stud Bioavailabilit Phys-chem Protein binding Events in Events in | Events in | Adverse
y y properties /[reactivity Keratinocytes DC T cells effect

Sensitiser potency prediction Key event

- 2D
1+2 (Givaudan) X TIMES SS Cor1C420-assay TG 44
The artificial neural network model for X TG442C TG 442D TGA42E
predicting LLNA EC3 (Shiseido) SH Test AREc32 assay
ITS/DS for hazard and potency penetration
identification of skin sensitisers (P&G) (PBPK model) X [ERESES TG 442¢ 16 aqzp TGaaze LgE

Tiered system for predicting sensitising

potential and potency of a substance (STS) TG 442C TG442E
(Kao Corporation)

Score-based battery system for predicting

sensitising potential and potency of a TG 442C TG442E

= substance (ITS) (Kao Corporation) DEREK Nexus
IATA for skin sensitisation risk assessment P:l;:;‘:i:lgn modified
(Unilever) OECD TG428 OECD TG428
Weight of evidence in vitro ITS for skin TG 442D
hazard identification (BASF) LK 2 LuSens L 22
. P . TG 442D
STS f.o.r hazard identification of skin Various TG 442C HaCaT gene TGA42E
sensitisers (RIVM) R
signature
TG 442C .
IATA (Dupont) X Various glutathione TG 442D TGA42E 16429 TG40 B 9:::;;/ Corr,
depletion assay
- YAt . TG 442D TG442E
n Decision strategy (L'Oréal) X Various TG 442C ARE-Nrf2 Assay PGE2 Assay
Integrated decision strategy for skin
sensitisation hazard (ICCVAM) X RECRIEE RS TGadze
Consensus model for hazard identification TIMES SS
n (ECJRC) Dragon L 2

ZLDEHITIEDin vitroT AR SAVENRASNTNSA, £ LS EURLECVAM OECD WNTHRE HH
in silico®in vivoD;ERALHY . information sourcelZZkEE Z B, —HERE

27



"2 out off 3 integrateditesting strategy: approach

IR EEHLET : BASF

B B4 : Hazard identification

AWARERE- VIO 7 - ¥IEES: DPRA (Key event 1), KeratinoSens or

LuSens (Key event 2), h-CLAT or (m)MUSST (Key event 3)

FRIETIL: Keyevent 1MS3ETD3IFEDIin vitroSRERD S5, D EE2D

Mo BRAEEDY EHIMT,

F B4 HE

Chemical Set
1 r

“2-out-of-3"

h-CLAT

w

XTI LTy

LLNA data

Sp

194

166

BFEES L O—EZE90% (1011t 5%)

89

Sp

human data

Ac

101

102

102



Stacking meta-meoedelifor skin sensitisation hazard

identification

IRZEHERT : L Oreal

B B4 : Hazard identification

FAWSERERE - VIO 7 - MMEESL: Toxtree, Derek nexus, TIMES-SS, DPRA (Key
event 1), KeratinoSens (Key event 2), MUSST, PGE2 (Key event 3), pH, volatility.

FAlFETJL: Boosting, Naive Bayes, Support Vector Machine (SVM), Sparse PLS-DA and
Expert Scoring/h\i5Stacking meta-model &Y ST DFEFEZFTHE . Expert judgment®),,

FiRITERE: T e ey
70% A E (S5 1%

acking probability

30%3K i (P2 1%

Z DBl [Eexpert judge
Learning Set (n= 115) Validation Set (n =50)
Accuracy=94% Accuracy =86%
Sensibility=97% Sensibility=81%
Specificity=91% Specificity=94%

Expert judgment = 11% Expert judgment = 12%



Integrated testing strategy.(i.S)fer sensitising potency

classification
IRERBE TEE

B#:h73)—F 8

FAWAHERE- VI 7-¥1EEE: DPRA (Key event 1), h-CLAT (Key event 3),
DEREK (in silico)

FHETIL: InvitroBEWin silicol Z&YLLNAD S E -FEMEE - 1THTT)— (GHSH

#8) % F i3 BlIntegrated testing strategy (ITS)ET JL,

% :E“ Table 6. (a) Predictive performance of ITS in determining sensitizing potential. (b) Predictive perfor-
Table 4. Conversion of the outcome in h-CLAT, DPRA and 44 mance of ITS in determining sensitizing potency
DEREK for integrated testing strategy ll‘i ﬁlé .
. ITS
Score h-CLAT MIT DPRA depletion DEREK . . . . -
(ugml™) (%) (cysteine only) Alert Hazard identification Positive Negative
0 Not calculated <6.376 No alert 102 sensitize‘r‘s 9N 1
(<13.89) 37 non-sensitizer 11 26

1 >150, < 5000 >6.376, < 2262 Alert Sensitivity (%) 89 (91/102)

(>13.89, < 23.09) Specificity (%) 70 (26/37)
2 =>10,< 150 2262, < 4247 - Accuracy (%) 84 (117/139)

(>23.09, < 98.24) Potency identification ITS
3 <10 >42.47 - Strong Weak Not classified

(=98.24) LLNA Extreme/strong 15 14 0
DPRA, direct peptide reactivity assay; h-CLAT, human cell line Moderatef weak 3 57 1
activation test; MIT, minimal induction threshold. gon-sensltlzer %) 0 12 (16/139) n 26

verprediction rate
Underprediction rate (%) 18 (25/139)
Accuracy (%) 71(98/139)
ITS, integrated testing strategy; LLNA, local lymph node assay.




Bayesian NetwerkiDIR (BN-ITS-3) fer hazard and

potency identification

IREEHERS : PRG
Bed:h73a)—F

FAWARERE -V IOz 7 - MIETEE: Log Kow, Epidermal bioavailability (software),
TIMES, DPRA (Key event 1), KeratinoSens (Key event 2), U-937 assay or h-CLAT (Key event
3)

FBIETIL: Invitro, in silico, YL EIZKYLLINAD AT —42F R T AIERICET
)L, Bayesian networkfE#Hr [ EVER SN T=FTILIZKY FRIZFITI. ETD/INTA—
A—hRiHE<TEF AT EE,

FRITERE: HT3)——EEE=88%
Observed ->
Training set n=147 Test set n=59
Class NS(39) W(39) M(40) S(29) Class NS(14) W(18) M(12) S(15)
[ none | NS 36 2 1 0 NS 0 0 0
w 2 32 3 3 w 0 0
M 0 3 38 5 M 0

S 1 2 8 21 S 0 0



The artificial neural.netwoerkimedel for predicting

LLNA ECS3

IRZEHERS : Shiseido

B89 58 E A

FAWAHRERE -V IOz 7 - ¥1E7ESL: DPRA or SH-test (Key event 1), KeratinoSens or
ARE assay (Key event 2), h-CLAT (Key event 3), QwikNet Ver. 2. 23

FHIETIL: InvitrolZEKYLLNADECIZ T HIT HIERIZET )L,
Artificial neural networkBHT [CKUIER SN T=ETILIZKYFRIZEITS,

In vitro data

TRl TERE

: . R=0.87(N=134)
In vivo data '
DPRA-Cys s ?’
2 M.
) LLNAEC3 38 $ %:”’*

DPRA-Lys L) /4:{ s
S 1, e %
- v %

. 3 .

KeratinoSens ©
©
o

. o

Input layer Hidden layer  Output layer S Log(Published LLNA EC3 (uM/cm?))

-
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H 5 1t B (IATA defined approach)(Z £ 2 0ECDH A & > X
M2016FE10B ICHITEINTz, 2D LS5 ITREBERREIZRWL
FE & Z < DHIADBELEINDIHDTH 5,

> ShEYERMEEZED TOLIOICIE, U RIFHEA~OE
ACERSEOILADEEFEIND D, ZD7-& (T IEFITHY
7= RN —DHTHELAHASHBEZITANDLETH 5,

(HERFTC20FUEWMYBATETH, £LBFIE - - )



L m D B DO RE EFHFE D RE

> ABEDORR EAEE ((UH. #EAREYE. BEREYE.
LEEN %m% ZDfts) DI

P
H
i

> Bk, BEULITFEET S,
> U RO REE S

> —OEMEB CIIREBEENESTELHA, 2 TCoEHEBA H/N—
SN TWBERTITZ U,

> FICESFHICEAL T, ANICRIF AN LN S NEEDKILIEEED
DLT WA LRRE

> EREIBAMBBISTEATE 2ANFEIEILEZ DAL,

TR IXZZRBENDUBE



3. MNEBEEDITEHXITANICONT



EIERRBRELHEN REMFUFEN B_ZOXBENE

BEHEEDENOS EBEHEHEEBRE (BZEEREmEETRm
BEfR) BABTARICEVWT, T2 TFRAFMEOMESEH L [EEEY
BICET 28BRERICE DK L2MEDRENL TR KR UFHE., BMERA
BEEDFE., tEMEOLEEICET S FHRONEFR O INICHELRIE
HOABL NI INDICHBLRARZITO L2220 ED] LanTW
£9., COFMEEHDH B, ETEF [FYERALEEOTMIL SIS IN
SICHBERISHIT] Z1T>TWET,

CDEHFO—DE LT, bEWE, EER, tIERFOLEEEREEY
BAD =D ICHREINHRAREDOTMBE L UOARNTENZIToTWLWBHAE
)RR LSt > % — (JaCVAM: Japanese Center for the Validation of
Alternative Methods) D=EEZ2BH L TWE T,

CVAM EEHIHP & Y

<>




JaCVAM®D B Y & 75

JaCVAM®D By X, EXMNEIEZE v X —OBBRE I RINTALEY
BEOEXKEEYBEOLZEMFMICEVWT, BERODLZEZHEL DD,
FY)EERICEI T B 3Rs (Reduction : HlJ&. Refinement : T /@ DR,

Replacement : B XX ) DIREICET 2 HTAA B CE %2 1TEGE
BRiEE LT, AIBEREE COEANICEMIT I & THDH, INITELY,
BEHOEOEERFDEGEIRGEAZPFRESDIERLAVER. {LiEmE
AOWEL N FEYE., EEOBEIELGRFINFICHFST 5,

JaCVAMIZ, KEBD 7=, EHEEEYE O LEMITR D EEEDE
FAYEZORF|LRMTEEREEE L TOZYHICOVWTOTHE, &
NICHEBR N T =23 022 EdT5EEH0, BESPFICHITAE
A% ONE 4475 A N E RIS IS 1D B,

JaCVAM HP & V)



2005F 118 [EILES
e YRR

JaCVAM® 5B

NN s L)
> X —EHEE R EEREFT M E

| FREF DA R L
2011F4F IS WAN =k = =t

1.

+

JaCVAM® B 1Y
BREVRHB IO T, BARTHREIN/-HE%0ECDD

ﬁ%#74/&¢%

2.

/N

)= a3 Vv PE=FTHIxEL TS N-RKE

FEICDOWT, (T ANDEES K ONZF O@AR e

#o

3

ZHHREIC L. RNET D,

Q> G




JACVAME=ZEES

EiERmBamEEMZTR
ZeMEYHBHE LY 2 —

39



JaCVAMD

N1 (FREHARTA V)

FHRE X /- I31REE

AVEEII;

MHLW

SPSF

Test Guideline

40




JaCVAMMD R ILIZHFE ELEBH AR ODOECD TGE=I1EGD

~ Skin sensitization assay, LLNA : DA, TG 442A (2010)
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disruptor screening (AR-Ecoscreen), TG458 (September, 2016)
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