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JaCVAM statement on
the Interleukin-8 Reporter Gene Assay (IL-8 Luc assay)
Skin Sensitization Test Method

At a meeting held on 25 June, 2020, at the National Institute of Health Sciences (NIHS) in
Kanagawa, Japan, the Japanese Center for the Validation of Alternative Methods (JaCVAM)

Regulatory Acceptance Board unanimously endorsed the following statement:

Proposal: Although it is possible to classify chemicals that yield positive results using this
IL-8 Luc assay test method as skin sensitizers, it is difficult to classify accurately
their skin sensitization strength. If a negative result is obtained, it is not possible
to judge as a non-skin sensitizer. Therefore, the IL-8 Luc assay test method is not
suitable for predicting skin sensitization potential on its own; in order to make a
suitable assessment, the results of IL-8 Luc assay testing must be used with a
thorough understanding of the properties of each test chemical in combination
with other information as part of an integrated approach to testing and assessment
(IATA). Furthermore, when using this test, thorough consideration must be

given to the applicability domain and to the judgement of inconclusive chemicals.

This statement was prepared, following the review prepared by the Skin Sensitization Test
JaCVAM Editorial Committee, to acknowledge that the results of a review and study by the
JaCVAM Regulatory Acceptance Board have confirmed the usefulness of this assay.

Based on the above, we propose the IL-8 Luc assay test method as a useful means for

estimating skin sensitization by regulatory agencies.

|
[P AT st 1< ':"!'Jiﬁ_ g
Yasuo Ohno </ E - i I.Yok.o Hirabayashi
Chairperson ~ . Chairperson )
JaCVAM Regulatory Acceptance Board JaCVAM Steering Committee

December 2, 2020



The JaCVAM Regulatory Acceptance Board was established by the JaCVAM Steering

Committee, and is composed of nominees from the industry and academia.

This statement was endorsed by the following members of the JaCVAM Regulatory
Acceptance Board:

Mr. Yasuo Ohno (Kihara Memorial Yokohama Foundation for the Advancement of Life
Sciences): Chairperson

Ms. Yoko Hirabayashi (Center for Biological Safety and Research: CBSR, National
Institute of Health Sciences: NIHS)

Mr. Morihiko Hirota (Japan Cosmetic Industry Association)

Mr. Yoshiaki Ikarashi (NIHS)

Mr. Takanori Ikeda (Japan Pharmaceutical Manufacturers Association)**

Mr. Noriyasu Imai (Japanese Society for Alternatives to Animal Experiments)

Mr. Kunifumi Inawaka (Japan Chemical Industry Association)

Mr. Tomoaki Inoue (Japanese Society of Immunotoxicology) *

Mr. Yuji Ishii (CBSR, NIHS)

Ms. Yumiko Iwase (Japan Pharmaceutical Manufacturers Association)™*

Mr. Fumihiro Kubo (Pharmaceuticals and Medical Devices Agency)*

Mr. Kenichi Masumura (Japanese Environmental Mutagen Society)

Ms. Ruriko Nakamura (National Institute of Technology and Evaluation)

Mr. Akiyoshi Nishikawa (CBSR, NIHS/ Saiseikai Utsunomiya Hospital)

Mr. Jihei Nishimura (Pharmaceuticals and Medical Devices Agency)

Mr. Satoshi Numazawa (Japanese Society of Toxicology)

Ms. Keiko Yamamoto (Pharmaceuticals and Medical Devices Agency)**

Mr. Hiroo Yokozeki (Japanese Society for Cutaneous Immunology and Allergy)

Term: From st April 2018 to 30th September 2020
*: From 1st April 2018 to 31st March 2020
**: From 1st April 2020 to 30th September 2020



This statement was endorsed by the following members of the JaACVAM steering Committee

after receiving the report from JaCVAM Regulatory Acceptance Board:

Ms. Yoko Hirabayashi (CBSR, NIHS): Chairperson

Mr. Osamu Fueki (Pharmaceuticals and Medical Devices Agency)

Mr. Yukihiro Goda (NIHS)

Mr. Akihiko Hirose (Division of Risk Assessment, CBSR, NIHS)

Mr. Koji Ishii (National Institute of Infectious Diseases)

Mr. Yasunari Kanda (Division of Pharmacology, CBSR, NIHS)

Mr. Satoshi Kitajima (Division of Toxicology, CBSR, NIHS)

Ms. Kumiko Ogawa (Division of Pathology, CBSR, NIHS)

Mr. Masahiro Sasaki (Ministry of Health, Labour and Welfare)

Mr. Keiichi Sugiyama (Division of Genetics and Mutagenesis, CBSR, NIHS)

Mr. Masahiro Takahata (Ministry of Health, Labour and Welfare)

Mr. Yuhji Taquahashi (Animal Management Section of the Division of Toxicology,
CBSR, NIHS)

Mr. Masaaki Tsukano (Ministry of Health, Labour and Welfare)

Mr. Masahiko Yokota (Pharmaceuticals and Medical Devices Agency)

Mr. Takao Ashikaga (Division of Risk Assessment, CBSR, NIHS): Secretary

Mr. Hajime Kojima (Division of Risk Assessment, CBSR, NIHS): Secretary
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Interleukin-8 Reporter Gene Assay (IL-8 Luc assay) IZ. 1bFW%/E O GRS 2 THIT 5
RERETH D, ANRBREIIEAEMERILD Key event DOE D Th S, BRKHIETEHALT
DEED IL-8 DFBUTHEZFEIE S L TR L, b MEECRIEEMIEKIZ 2 o LR —2—
BAs T 28 A L7z THP-G8 A IL-8 s FDIBEDZE 2 EST 5 Z LTk > TH
JERBAEMEDOFIEZHET D Y, A BRIEIZ- OV TIL, International Cooperation on Alternative
Test Methods (ICATM) ZEDX$zD % L& Japanese Center for the Validation of Alternative
Methods (JaCVAM) DFHIZ L > TR T =3 a UBFEA FER S 2, 55 =3 Y037
N7=obH, 2018 4 6 A IR /) BH 7 (Organization for Economic Co-operation and
Development: OECD) #&ERVEH A KZ A > (Test Guideline: TG) 442E ® ANNEX III & L C
Bt Sz Y, JaCVAM Pl L, BB EHRABRE R ZE B T K VR S L7252
JE IR EERRBR T 75 2 IL-8 Luc assay” % JE\CAERBRIED 4 PEIC SV Tl L 7=,

1. ABRIEDER
4B« Interleukin-8 Reporter Gene Assay (IL-8 Luc assay)

RET 268w - Ty MWD RERIEERER (OECD TG406) LU~
A& WD RT3 Hi# B [LLNA (OECD TG429), LLNA:DA (OECD TG442A).
LLNA:BrdU-ELISA or -FCM (OECD TG442B)]

FRERIE ORI - ARBRE T, BRAIEOET L L LT EECRESEMAE CH 5 THP-
LRfC VS 7 = T =P LAR—F —fifsf- & LTIL-8 7' — X —THilifl S 415 Stable
luciferase orange (SLO) i&{x - & Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) 7" =
F—X —THilffl &% Stable luciferase red (SLR) x4 38 A L 7= THP-G8 Ml 2 v,
R 2 N L CREE . SLO (A max = 580 nm) 33 12 T SLR ( A max = 630 nm) DFEE
HENEIUSKIE LTI 7 4 Vv E — % LTV ) A—2 —ToHRllE L, #EimL
IL-8 7" 1 E— 4 —{EIEDORLEEC LV BEE O A HET 5 ©, 724, SLR His 1 D%
Bl THIRAAROFHMEIZIN 2, SLO HELEOMIEICHMT 5,

2. FHIlIZ WS ERRS K ORI OB ER 24

AFRERIET, B EYER BT IS 31T D HE R AT » 7T D P OTE ML
T, TORRCRO LD IL-8 DFBLEFEZH > TET D V) mT, FFFEIICRY T
&% BAFRALIZITRPTC BT DA EROE B VETH Y | IL-8 ITREM 2247 FER AL
PRFTHDZ ENHEINTWD D, F72, IL-8 Bis O 7 vE—4—EIIIHEAT
% HAB K ¥ Nuclear Factor kB (3% D5 RAMIL D53 b « TEPEALCRIAENSE A HilE 32 A
T AT — L LTHBIL, IL-8FEDY A I A Wil oM, SRR IEHE LIz B
HEFaZebmonTng Y,

AFBRIEIT, ICATM 5D L D JaCVAM 2L D30 7 —3 3 UifZE & 2k <
B EHTHMIZ L0 BEEAEME Y — R & T3 538k 0 i & 5T D 72 D ORIE IR S
757 (Integrated Approach to Testing and Assessment: IATA) D—# & LT IF AL HILDH X
T LHESHTEY 2V, 2018 4 6 HIZ OECD TG IZIEFLENT WD ¥, JaCVAM R %



VEMFRBRE BHR L B2 T, BIUE £ TIZAR STV A I5H A JEICARERVE D R A E
PRBR RS & L'C@ﬂ%ﬂ"]ﬁé%rf IZOWTCEH L. ICATM ZED 42 K 55 =&
FEE Y LERRIC, FFHLO BT OMORERE L DAY THWS Z L AHEE LT
W %) 4)

3. AFBREOAH FME & RS

AFRBRIEL, MR Z BN D in vitro RBRIETH D | BEBRICIIT 5 3Rs DIFMHICA
L TW5, BRIV D THP-G8 Ml Ik ST o3, sty — e — o —F%E
AT & R AT AV ER D D, T v AIIHIE T, FURREORIEN 2L 16
THTT 5,

AFRER T C O B & F D 728D | BRI E D RGN H o 1A X-vIvo™
15 12 20 mg/mL DIREETHME L 72V b OIS EZ R LI E LThH, TOEEfRaME L
THIET D Z EIFTERY, XoT, 29 LEMEITHERWEL LT, N TF— 3
UHFZE I B E ORIl B/ LT D, FREBRIEOFHE E VYT = 7 —BiEE AL
ETLWEITEZ P ET D AREMDR B D, S HITARERE T, BEKY) CTlifhfarks
< REIEEANIBEE L 225 Z 8%V, LLEDZ L LY 2 ) LIEWEITARR
BEomHSHEME L LT, NU T — a ORI S BRI STz,

IhaEEE 272, OECD TG 442E ANNEX I ([ZFE# STV DB Y F— 3 /ﬁ%@;ﬁ*
RIZE D & 3 HRICB T DREFNEEHMEIT AT 5 & 87.7% (14 W) . FEsk M AEE
87.5% (2¥'E) TH-7=?, X-VIVO™ 15 %\, OECD TG 442E ANNEX III ﬂy%ﬁm%
HE7 /L CTEHE L7258, LLNA OF — #2365 143 WEIZOWT, HIERAIO 25 WE
ZER<S & RE 96% (92/96), REFLE 41% (9/22), IEHEFE 86% (101/118) T o7z, 75l
(2, HEHHEPHANIEE Y T D T WE B LOIEAR T O 23 WE AR 113 WEIZ OV T D
FESIE, R 96% (92/96), HFFHLEE 53% (9/17), IEHMERE 89% (101/113) ThH o7 2,

FLARRBIEZB N T, 7oy T U BIOT LT T Ll B Tidianas, &
VEMFEBLUZER LSO/ K A REH LT/ 2 5 Lo I AR 2 £ U5 ATEeER 6 5,
S OICREMEROS 2R LT E OGS, HIEARATEIZZ S T 5008 9 23 B HEE TO%
PO D PIWN AR FT D720, FENLETH D,

4. HWE T B UIRE 0TS ZTHMI T 23 8E L LTo, 2l ArES LU
1T EOFIH O ATREM:

AR T AU -

AFRERIEIL, MRRERER OB & AR LTe 7 4 v E—Z 2 LTV ) A—H —
MBIUIE S IZFERMATRETH 5,

AFRBED TR F e THP-G8 AR I AR S LTI 0 | RBRSEMEIC L 2RV RE S 1
h-CLAT X° U-SENS™ U FZFERRETH D (7272 UHIRE A OEFITR) o ABREI
X TEBE VRN E D 5T 3Rs DFFHICAEE L TR Y . A2 ATUEILE VY,
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AHBIEICB O TR ORE RS DTG E . BOERIEEDE L HET 5 Z LIXATEET
HHN, BAEEOWREL T2 LITR#EETH D, Fio, RBIEOERBE LN

A FERERAEEE & HIETE AR, LIS > TAGRBRIE U T B2 SR B O E
ERFTHY . EBRWE DR %2 o0 BR L= T, IATA ZHRT 5 Z oo
HEAS DY CHEUNCGEHET 2 Z EBXRETH D, ok, ARBIEOFMICHIZ->T
. AR X OMIERATE OHEWH SRS L ECER SR R&ETH D,

SEHE GRET 712 AH 2020048 A 17 8)

1) Takahashi T, Kimura Y, Saito R, Nakajima Y, Ohmiya Y, Yamasaki K, Aiba S. (2011) An in
vitro test to screen skin sensitizers using a stable THP-1-derived IL-8 reporter cell line, THP-
G8. Toxicol Sci. Dec;124:359-69.

2) OECD (2017). Validation report for the international validation study on the IL-8 Luc
assay as a test evaluating the skin sensitizing potential of chemicals conducted by the IL-
8 Luc Assay. Series on Testing and Assessment No. 267, ENV/JM/MONO (2017)19.
Organization for Economic Cooperation and Development, Paris. Available at:
https://www.oecd.org/env/ehs/testing/series-testing-assessment-publications-number.htm

3) Report of the peer review panel for the IL-8 Luciferase (IL-8 Luc) assay for in vitro skin
sensitization. Series on testing and assessment. No0.268 ENV/JM/MONO(2017)20.
Organization for Economic Cooperation and Development, Paris. Available at:
http://www.oecd.org/env/ehs/testing/series-testing-assessment-publications-number.htm

4) OECD TG442E (2018) In vitro skin sensitization assays addressing the key event on activation
of dendritic cells on the adverse outcome pathway for skin sentitisation. Accessible at:
http://www.oecd-ilibrary.org/environment/oecd-guidelines-for-the-testing-of-chemicals-
section-4-health-effects 20745788

5) JaCVAM JZJERAEMEE BRI Z B2« BB EEMEBR A % Interleukin-8 Reporter
Gene Assay (IL-8 Luc assay) (2019411 H 1 H)

6) Kimura Y, Watanabe M, Suzuki N, Iwaki T, Yamakage K, Saito K, Nakajima Y, Fujimura C,
Ohmiya 'Y, Omori T, Kojima H, Aiba S. (2018) The performance of an in vitro skin sensitisation
test, IL-8 Luc assay (OECD442E), and the integrated approach with direct peptide reactive
assay (DPRA), J. Toxicol. Sci., 43 (12), 741-749.

7)  Weber FC1, Németh T, Csepregi JZ, Dudeck A, Roers A, Ozsvari B, Oswald E, Puskas LG,
Jakob T, Mocsai A, Martin SF. (2015) Neutrophils are required for both the sensitization and
elicitation phase of contact hypersensitivity, J. Exp. Med., 212 (1), 15-22.

8) LiuT, Zhang L, Joo D, Sun SC. (2017) NF-kB signaling in inflammation, Signal Transduct
Target Ther. 2, 17023.
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W& 5
AQP:
AP-1:
ARE:
ARE-Nrf2:
BrdU:
CRO:
DC:
DMSO:
DPRA:
EU:
FBS:
GAPDH:
IATA:
h-CLAT:
ICATM:
IL-8:

IL-8 Luc Assay:

JaCVAM:
KE:

KeratinoSens™:

LA:
LLNA:
LuSens:
MTA:
4-NBB:
NFkB:
OECD:
QSAR:
REACH:
SLO:
SLR:

TG:
U-SENS™:
UN GHS:

VMT:

Adverse Outcome Pathway

Activator Protein 1

Antioxidant/electrophile Response Element
ARE-Nuclear factor-erythroid 2-related factor 2
5-Bromo-2-deoxyuridine

Contract Research Organization

Dendritic Cell

Dimethyl sulfoxide

Direct Peptide Reactivity Assay

European Union

Fetal Bovine Serum

GlycerAldehyde 3-Phosphate Dehydrogenase
Integrated Approaches to Testing and Assessment
Human Cell Line Activation test

International Cooperation on Alternative Test Methods
Interleukin-8

Interleukin-8 Reporter Gene Assay

Japanese Centre for the Validation of Alternatives Methods
Key Event

The ARE-Nrf2 luciferase KeratinoSens™ test method
Lactic acid

Local Lymph Node Assay

The ARE-Nrf2 luciferase LuSens test method
Material Transfer Agreement

4-NitroBenzyl Bromide

Nuclear Factor kB

Organisation for Economic Co-operation and Development
Quantitative Structure-Activity Relationship
Registration, Evaluation, Authorization and Restriction of Chemicals
Stable Luciferase Orange

Stable Luciferase Red

Test Guideline

U937 cell line activation Test

United Nations Globally Harmonized System of Classification and Labelling
of Chemicals

Validation Management Team
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BB A E O Z BTl B W CEERFMEEE TH Y | ek, ELEY
N~ U R & FW 2B IR X o TRl S 4L T & 72, 34 EU IZB 1T 2 BRI B
il (REACH) Tl&, 2 v Ea—¥—%HW\WE&REETEER B (QSAR) £ 7 /LX° in
vitro FRBIEIC K 2 REMFHESHERE SN TR Y . BERIC X > TEREENF S
Ty G e b e D IRFE DN EEIE ST 2 E D B AE VRV in vitro FRERTE O B
HEBRBSEENTND,

IL-8 Luc assay %, EAEMERBUEFICE T 55 =B O A X2 N Th 5 BhIR IS
MPEALTBBED IL-8 DR BITLHEZ R L7z invitro RBRIETH Y | WAL KFOFEG 5T &
DEA% SN T, HERRIEFRMIEMK CTH D THP-1 HIIEIC 2 FEO L AR — ¥ —i@\fn &8 A
L 7z THP-G8 a4 v, IEMEARIZHE S Mifla T IL-8 BAE T ORBLEDE|EZ LT T =
TV LR—=F =T vl THMET D LICE o THBEIEEOAG 821 E T 5 R
15T %, 1IL-8 Lucassay 1%, #&% inh /) B FEBAE (OECD) iBRIE T A K7 1 L (TG) 442E
ANNEX 1 @ h-CLAT EFEOFETH Y . FERIZEELO 1 TH % U-SENS™ (ANNEX
D) & 32, TG 442E @ ANNEX I & L CEMRIZ 24 6 3 FEDOFRBRED L S 7,

AFAEFEIL, JaCVAM O FEIZ L > THTONWIEANY F—a VIFRIZ OV TE &9
LN F—r g Ui E ICATM OXRED b AT OV = F e iR #Hi &

DR FE ORfm LR Ea b LICRBRFIEZ L &0, AL RAZMm L2 6
DTH5,

ARRBRIET, NV T — 3 UHFRERTI, T D BRSO TS Ik O B S LR
fThhiz, 2% b EIT/ERK X372 TG 442E ANNEX I I K4uiE, 14 W& % H\WC
3 % CIHME S v, MERR N FHENEOEIL 87.7% Th o 70, £-. 32 WEE VT 3 i
B TITON T E B 87.5% Th 70, 34 WEE MW= 3 Mgkl L DN 7 —
¥a VIR VDT, BRI 75 00D 87%., FRRFEIX 90 205 100%, IEREREIX 79 2
5 91% ThH o7,

AL TIE, AHCTOREREZLELE L, SR X-VIVO™ 15 |2 20 mg/mL DEE
TR ISR S HE SNTEWE T, HIER L2220 WL CTHBEEL R Z 3
AREMEDS B,

I 512, IL-8 Luc assay %, fEKY) CTlIBRMERENE <, FmiEtEANIBIENE & 22 5
ATREMEDN B 5 MR EENE 2 T R EEMERR OB IEHEEN Th D, VYT =T —
BIEE A ILE T 2MEITNE X ET LWEERH L, TLNTT o7 anr7 v
. N T =23 VR TIEZ K IE L < HIE S 7223, IL-8 Luc assay THIW 2 i
DORHEEILRER TH D 7ol 24 C o et n & 5,

PLEDOFRERN G, ARBREIL, BEEAEEDE (UN GHS 1A Z3%) ([T~ T, B
O AR EEAEMEE (UN GHS 1B 7338) TREMZE LT WEHRICH 2720, KIEH
BT OREAEMESREE 73 FE° UN GHS OV 7 77 3V — 3 H~OF I S 7avy, 7258,
AL T 20mg/mL C X-VIVO™ 15 [ZEfEET, R Y OFER & 7o o e G 51 HE AR
Al ETe DM, BUTHERD DIXRHC A E CHEART LR 2EENEmNZ Lo, Btk
FEROHEICHEAZE S GAICIE, FEXMLETHD,
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1. #5

FERE A 2R3 2 2 L IHME P E O ZEMF B W TEETH L, L EWE
DL JE T OPEMBIEIED U 27 28 CTPHIT 2Bk LT, £ty FEAWD
B JE AR (OECD TG 406) X0, ~ 7 A% W2 Rt Y o Hizdlik (LLNA, OECD TG
429) /3% %, LLNA (21X, [*H-Methyl]-thymidine BUA & % &9 5 H{ELIAMNZ, ATP &
ZHIE 9 %5 LLNA:DA" (OECD TG 442A) X° BrdU HUA & % H|E 3 % LLNA: BrdU-ELISAT
5 & UV BrdU-FCM* (OECD TG 442B) 28 & % 1),

EU |28\ T, REACH TiX, ZAaMiHMIZEH Tl QSAR E T /LX° invitro #ERIED
ERADBHELE S TR Y P, EUABPESBII (EC No 1223/2009) Ti, ##FERIC L > TX
EMENFHE S oy A Lo bk s O RFE AR IR X du7e P (2013 4 3 H &mifiElT) .
FDI= ., ALFIE O R FREAEVEZHE T 2 REORE R B KD LTV D,

In chemico #ERIE & L T7'F FiEA G ZF|H L7z DPRA (OECD TG 442C) . in vitro
RERVEL LT, 7 7F %A MR OENES T % F 7= KeratinoSens™ (OECD TG
442D Appendix IA) 35 X OY LuSens (OECD TG 442D Appendix IB) , HLEK R E5 2 MR O 7514
{t.ZFIIH L 7= h-CLAT (OECD TG 442E ANNEX 1) & X (8 U-SENS™ (OECD TG 442E
ANNEXID) 73 OECD 725 TG & L TAREIN TS D, b LSMT, R U < HERCRES
FEMPROTEME L 2RI U7z 2 G IEAEMERBR O in vitro 15 CT& % IL-8 Luc assay 23R
LT, JaCVAM FIZT L o TAY F—3 = e Tz,

IL-8 Luc assay 1%, 2 < O RERAEEWE SEHIRRZTEH LT 2 2L 2FHL, B

N EERREEFEMIL CTH D THP-1 HIIBIC 2 FED LR — ¥ —i&fs 1% A L 7= THP-G8
faz VT, IEHABICHED IL-8 ORBEDEIEZN Y T =T —B L R—F =T vk A
XV PET HRERE T, HAEKRFZORG HICX VR S Y, IL-8 Luc assay D3
U5 — g VAFZEDORER D 12OV TIE, ICATM D KB IZ K 58 = H 5l © 235 T L,
2017 45 10 H{Z OECD @ TG 387 & 4172 (OECD TG 442E ANNEX 11I) D,

JaCVAM R JERAEME R E M Z B2 (LU, ZE2) 11X, IL-8 Luc assay D )& &
VEMERRBRAERIE & L CORVERIZ Y PEIZ DWW T, BIEE CICAB SN TV AIE#RA b
IR L= T, ZOfERERET D,

2. BRI

BBREAEIEIL, & b TR B S %, B () TR BEUE L LT b S
(LB D#IED—>Th %, OBCD A% & 7oA EMERBLREE (AOP) TlX, k¥4
BT LD REBRIEIRD 4 SOBEERFG (KE) DR D L Eh T3 7,

KEl: fbEME &2 RV BEDYV AT A VR D WV0IT Y DUk L ot g k4

‘LLNA:DA &%, VU > /REROE5E i % adenosine triphosphate (ATP) Z 512 & L CE®RT 5 LLNA
FLLNA:BrdU-ELISA & i, U > /SEROEEHAIIS % FE B PERERR 0 5-bromo-2-deoxyuridine (BrdU) Bt Y
iAZr & % ELISA (enzyme-linked immunosorbent assay) C/E &7 2% LLNA

fLLNA:BrdU-FCM & (3. U > /RER OB TR SIS % FEHC PEAR AR BrdU Y JA 7 i % FCM (flow
cytometry method) C/E &7 5 LLNA



KE2: 77 F /%A NMTEIT 5 RIEMRZE R LT ARE-dependent pathway |2 & % B 1=
FHEH

KE3: HfikAlfla (DC) D&M (Fr AR i~ — B —DFBL, rEHA 00 A b
B A v DFEA)

KE4: U 2 3Ei2EB1T 5 T Mg orghE

IL-8 Lucassay (X IL-8 BIn F D7 rE—F —Z HWZLR—F—8BInT7 vEATH
V. B E LT DC HEMa~DsrbaE 4 A3 2% THP-1 MifldZ /] L T\5, IL-8 &
Gt D7 1€ —H —FHI%IC 1L NFKB, AP-1 0 ISEE SN2 H 0 | ARERRIL DC BRI
D IL-8 Bl T7 0T —% —% 0T 2 FIEMAL A FEEE & L, IL-8 DFEA & [FHEAYIZHE
2HRBRLMINTZ D,

ARER R CTHEH S5 THP-G8 Mt OFLK Td 5 THP-1 MRIC ISV T, EAEEDE
DORIZ X0 IL-8 FEARFEIND Z @ ST g ¥, IL-8 (XRFEM Ao bf HER
EEER T TH Y . BEIERSLIZIT RSB T 2 FFEROBEN VLA TH H Z & nHE
INTNDZEMNE ), IL-8 IFRPT~DIFFERENEIC & o TEIERAZIZE S LT b b
DEEZLND, £, IL-8 EinfO 7 0T —% —EINIFET 5 NFKB (3ff~x D6
PRI D o3« TEHEALRLRIEICE 2R T 2 AT 4 = —F—L L THIbIL, IL-8 %
DY A NI A WO, DC OIEMEARICEET 5 Z L bFbh TS 19,

PLEDZ )36 IL-8 Luc assay 1ZEAENE AOP 123517 2 KE3:APRAA D TEMEAL % 3
BT 2R ENESITDHZENTE D,

AL T S 45D THP-GS flifldix, h-CLAT Cffi ] 415 THP-1 fifaIZ IL-8 7' e —
2 —THIEI & 5 SLO &fn+ & GAPDH 7' 1 & — 4% — CHIl S5 SLR &fn+F % &2 1E
AN EA L7ZfiaTH v . SLO (Amax = 580 nm) 33 & O SLR (Amax = 630 nm) DF % %
NENIZHIGE LT 7 4 V2 — %3 LIz X ) A — 2 —THRIE L CTEIEN O
ZHEST W, —HoOLy 72T —EBULR—F—#BIETD9 5, GAPDH V' rE— 4% —
THIEE X5 SLR BAR 1 ORBLEITHNAGFR ORI A, IL-8 7' 1T — & — {7
P SLO BB EDMEICHP I ND,

3. RERFIEHE

IL-8 Luc assay DR FIHI L OHIEIL, B E 2% L2 IL-8 7' uE— ¥ — Tl
=% SLO {51 & GAPDH 7' 1 & —# — CHl#Hl 315 SLR &5 1% ZEMIITEA
L 7= THP-G8 MifiZ31F % SLO B &L 1% SLR DRI EMATIC L » THEMEN 5,

3-1. THP-G8 Mifia D ¥eff . FX3EIs K OB M R al R

ARETHE, BRASHEY — B — =5t (BH) LV s Sh T\ % THP-G8 #ifid %
AT 5, Mgk, BEIR%E, MREE L T12EE LT 6 BEMNOBEHNAETH
D, AR OHEFHEE IC K DA, BERIUICIENR D OB E ORBA FTRE L Bl S
%, MIEETERTHIE LTk, RPMI-1640 O SERERTHIIZ MR 7 LT (FBS : IR 10%)
Penicillin G (]2 £ 100 units/mL) . Streptomycin (&2 100 pg/mL) . Amphotericin B (&

13
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JEFE 0.25 ug/mL) . Puromycin (F&H2FE 0.15 pg/mL) 35 & T8 G418 (CAS:108321-42-2, &
J£ 300 pg/mL) ANz 726 DA%, SBRBIGARTITIZAIEIZ I T 2 Ml ie o0 BOGHEffe
BEEMTDHRETH D, STEOHERIL, Miaz iR 1 ~2 3 b L<IiL2~4[H
ORI BHTER FRE Tdh D 4-NBB(CAS:100-11-8, HEE 99%LL E) 35 K OBEVE xR
WMEToH D LA(CAS:50-21-5, #HE 85%LL E) Z# VW TIT 5, 4-NBB TR (Ind-
ILSLA 7% 1.4 LA E) ., LA TEEMEIS (Ind-ILSLA 728 1.4 K 0K\ 278 L7 flifld O A % AR
FRRITEE T 5,

AREREMATIC, THP-G8 % 2~ 5X10° cells/mL OFMIIIEIE TR 7 T 2 2 [ THEE L,
48 B H L <1E 96 FEfES %5, RBRHIZ, 1X10° cells/mL D¥EFET 10%FBS &4
RPMI-1640 (FLAEMEIIA - TV e \W) ICFHIRE L 72 THP-G8 Miid % 96 7O KRG 7 L
— T 50 uL oMz 5 (45 well & 7= 0 OEALHIIBELIE 5% 10* cells/well) ,

3-2. HERME I KL O RRIE oL (B 1)

BRI E B KO IR L, AREBY B ISR 95, IL-8 Luc assay T, #BME ks
F OG5 BRI O FHBUEAR & LT X-VIVO™ 15 (Lonza) D B HEE S T 5, 7=
721 X-VIVO™ 15 Z lWe GG O MBI ZGEN 32 7 — 208 Z L, £72, DMSO &
g L7256 X-VIVO™ 15 OIEFEEE TS W EE MR 19 726 X-VIVO™ 15 D f
FAMEEIENC X R O RN H 5, HA K74 2 TiE, X-VIVO™ 15 DAt DA (DMSO,
IKEE) R R AT DR RN Y BN FET AL, AL LIV ER
FHEnTWs, £9. 20 mg OWBRHE % 1 mL O X-VIVO™ 15 (ZIEME £ 72 13508 L
(20 mg/mL) . ANT v 7 ZAIFH—IZTHL FHHL7%, S 42 VO CTRoR 8 rpm,
FIE (K 20°C), 30 T 5, ERRTETHIEM LR WEA ., HBRYE N2
RS D2 0EE LT HCRIEN S O D £ CREREMRZ1T 5, #EBRWEN X-VIVO™
15 ISR+ 53581, 85HI1C X-VIVO™ 15 T 5 &R L7725 D% Stock solution (4
mg/mL) & U CLAREORBRITMAEN T 5, #BME D X-VIVO™ 15 ([T L2 WIGEIE,
PRHFREE T & 512 30 oy L BHEE L7248, 15,000 [A1H85 (59 20,000G) T 5 4y iz D5y B L .
S5 b7z E¥E % Stock solution & L CLLBEOFRERIZEH T 5,

MIERRER T, AR FHENER X ORBHEEO H 2B EEZ R T 572 0IC KT 5, Stock

solution & X-VIVO™ 15 % W CAM 2 TEERAIN L THE O 11 BEZHRIT 5,
53 5T g BRI E R & 50 uL/well 372, 96 FOREREA T L — MZEMNL TV DM
RZIRINT 2, #BRE DS X-VIVO™ 15 [Z¥RT 256 | #BME O KR FE1X 0.002 7>
52mgmL L7225, —J, WERWE N X-VIVO™ 15 (25 2IEM L2 WA, $5RY
B ORPREET X-VIVO™ 15 (Zfafn L 72 E &I AF S D, 2 [B1H LARE OB Tl,
1 A1 2 OFRERFE S 2 % 2 T, Stock solution % CV05% D 4 {ZE\WVEE L35, FIEIFRER
DR E T Inh-GAPLA 7% 0.05 K VIR 2 b o 7235613, 2 B HEFED Stock
solution & FJ[EIFER & [F] CIRE 29 5,

2 [B] H LABE OFKBR CTiX, Stock solution % X-VIVO™ 15 C 1.5 (5B HEA IR T2 = Cill

§ CV05 &1, Inh-GAPLA 7% 0.05 X V&< 72 % Bl Br



WY 5, R R, FRELD 4well TORET D,

4-NBB Z#ELERGMEBBE E L, 20 mg 2 1.5 mL F=—7HNT1 mL ® X-VIVO™
15 LIRA L. 8 rpm LA N OFEHE T 30 40 LA B#EFRE L /2%, 15,000 [H#x (59 20,000G) T
5 LAEET D, oLz RiEE UBEORBRICHEHT 5, X-VIVO™ 15 ZH\ T8
BRI LUV 16 AR L. 50 uL DA RIK 4 [F 5 D THP-G8 Ml & & & 12 96 /O ER
B L — MR L (4 well/JREE) . B L72%% COy A v F 2 X— X —NT 16 REM K&
EH, V72T —PEEERRIET S,

LA ZHELE[EM M E & L, 20mg % 1.5mL F = —7 N T ImL ® X-VIVO™ 15 (Z
Wi SE 5 (20mg/mL), 52 X-VIVO™ 15 % T 10 %748 (2 mg/mL) 35 L1820
AR (1 mg/mL) L. 50 uL O A7 RIE % [F 8D THP-G8 Afd & & 12 96 /OFRREA T L
— MR L (4 well/ ) . BB L7-14 CO A v 2 _— X% —PNT 16 B UG S,
Ny 7 =T —RIERENET 5,

RO LRI OGN  BRMS E T A RT — RS LA, T OY
BafBwmE e UTHEA L ThEDRY, U= VOB E SRR E i <Ted, 7
L— e — LT 570 EOMWE LT,

15
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X-VIVO™ 15 {2 20mg/mL TIFMET 554

If the chemical is soluble in X-VIVO™ 15 U
(15’( run ) a dllutlon factor of 5
20 mg/mL Stock solution

a dilution factor of 2 (4 mg/mL)

HHHHHHHHHHH

1 mg/mL 4 mg/mL
2 mg/mL
l Add to cell suspension in a 96 well plate (50 pL : 50 ulL)

e e e e e e e

0.5mg/mL 2 mg/mL
1 mg/mL

Determine the highest concentration of the following experiments

1 CV05; the lowest concentration at which Inh-
2 A GAPLA becomes <0.05 (the concentration of

’ stock solution x 1/dilution factor (X) )

J

Final concentration in 24, 3 and 4t experiment

Inh-GAPLA

1 mg/mL 4 mg/mL

Seessswwansss 0.5 mg/mL 2 mg/mL
2nd, 3rd or 4th run H
dilute
4xCV05 (4 x the concentration
X-VIVO™ 15 control |

a dilution factor of1 5 of stock solytion x 1/X')

HHHHHHHHHH

Addition to cells in a 96 well plate (50 uL : 50 ulL)
2xCV05

e e e e e e e e e b




X-VIVO™ 15 {Z 20mg/mL T L7224

If the chemical is insoluble in X-VIVO™ 15 @
Rotate and

18t run
( ) 20 mg/mL centrifuge x] Supernatant
A dilution factor of 2 I CSNaCK Sonltion)
x1/1024 x1/256
x1/512 x1/128 x1/32 x1/8 x1/2

Add to cell suspension in a 96 well plate (50 uL : 50 ulL)

ﬁlﬁlﬁﬁﬁblﬁl:llﬁl:lﬁl:l

x1/2048 x1/512 . _—_—
x1/1024 x11256 x1/64 x1/16 x1/4 Final dilution
é ) CVO05; the lowest concentration at which Inh-
& GAPLA becomes <0.05 (the concentration of
o stock solution x 1/dilution factor (X))
(=

" /
02

oe NE

Final concentration in 27, 3 and 4% experiment

x1/2048 P e p—— x1/8 x1/2
0 x1/1024 ‘ 1/X i x1/16 x1/4
2nd, 3rd or 4th run E e—
dilute
l Y VINOMAE control | x1 4xCV05 (4 x the concentration
a dilution factor of 1.5 of stock solytion x 1/X")

HHHHHHHHHH

Addition to cells in a 96 well plate (50 uL : 50 ulL)

200V05.
ﬁﬁﬁblblbﬂ:ll:lﬁbﬂ:lﬁ/

17
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The positive control : 4-NBB (insoluble in X-VIVO™ 15)

D a dilution factor of 4
—
Rotate and

centrifuge Supematant x1/4

20 mg/ml X1

dilution at factor of 2

%
| | 1 | | | | |
el | I
x1/16 x1/8 x1/4

X-VIVO™ 15

control Addition to cells in

l a 96 well plate (50 uL : 50 ul)

| | 1 | | | | |
| 1 | ] | 1 1 ]
X-VIVO™ 15 x1/32 x1/16 x1/8

control

X 1 BRE 6 X O IR E oo i B

3-3. PRERMIE J5 KON BRI O IR

3-2 THRE L 748 E ds L O A E 2 Ml i & 96 YRR R AT L — FNIC
T1:1 TRA L, 37E1°C. 5% CO, &M FIZT 16+0.5 RFfHEE T 2, IO @V
BRI IR L 0 OB ENR TR X & RGN E LD AREMER H 5D T, 2D
L DOPERME L IXBIDEMD 7 L — M THEREIT O,

WRE = C RN TR 572018 2 ~4 BORBREIT O, KRBRITH 7= 7o d
SR B R s X O &2 W CRITR AT 9,

3-4. L7 =T —BIGVERIE

N T =T —BIEMRITINT T AV F —a i AT 96 SOHIERA T L — ML ) A—

Z—Z AW THET S, BERNILVI /A —F2—ORIER LM OMAIEZ AR X

@ﬁé%%wv7:§~€%%w1%mﬁézgﬁ%é

AT A7z 100 pL @ Tripluc® /vy 7 = 7 — B HIERIK = W8 E . AR 720

Lﬁ%% 54 WREE LSRN 3 2, 7 L— MI@E O FERENEE T (] 20°C) T
SR E O Licth, VI ) A—X—THIET D, EWHLILE well 3BT D7 11

X —1F1E T (F1) &, FEFTE T (FO) CHRIET 5, MIERRE & LIC Tl HEE Z2H 7

Do

o IL8LA : /LI 7 =T —EBIEMET, IL-8 V' mE— X —{EMEZ R,

e GAPLA : RV Y 7 =7 —BIGEVEM T, GAPDH 7' 1 & — & —i&ME Gl A 173 5
L O E) &R,

e nlIL8LA : E&A%GmmAT%Lt1T MRS L IdMiats ) —~ 7
A R LT OKIBRFEXIZBIT 5 IL-8 7' 1 ' — ¥ —{EEERT,

e Ind-IL8LA : #ERW'E %ﬁ L7/l 3815 % nILSLA % MEALERHHAL D nILSLA T



BRU7-ME T, PR ERRIC L 0Lz IL-8 Y u e — % —IEHOREZ =T,
e Inh-GAPLA : GAPLA DO[HEAE, #EWE 2 REE L 7-MlgiZisiT 5 GAPLA % &AL
PRAMAE D GAPLA TR L72fE T, #BRWEREIC L D2 MIREEDORE Z/RT,

3-5. T — X OENT

WIE I LU T O FEE TR 72y LR 2 fIlr 3~ 5,

Ind-IL8LA 7% 1.4 LA £ T 95%(EHIRA O FER2S 1.0 L B2 7R3 98 E & 151 & HIlr
9%, —F T, Ind-IL8LA 7% 1.4 X VIRWGE D 95%IEHEIRA O FER2S 1.0 L 0 v
Ba. b L2 0m T OSA BN L HET 5,

3-6. THIJTIE

4 [ DAL U 72 3RERIZ 3N T 2 BEDRGMEROG 23R8 B V7o B G 1A EE R ME &
T 5, —J5 T, 4EOMIL L 7ZRERICIH VT 3 EOBRMEISHARD b - HA 3R IE
PEREME &4 5,

& 1 Bthds KO ROS I o A 7E

1st run 2nd run 3rd run 4th run Final prediction
Positive Positive - - Positive
Negative Positive - Positive
Negative Positive Positive
Negative Supposed
negative
Negative Positive Positive - Positive
Negative Positive Positive
Negative Supposed
negative
Negative Positive Positive Positive
Negative Supposed
negative
Negative - Supposed
negative

F 1 TRalE & SR E T, 20 mg/mL B E12 T X-VIVO™ 15 [ZIRE L 7- 4%
BRI 2 O Z & RS HIRTT 525, R L7 WHEBRME I OV TUIHIEAR AT &
T2,

19
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Positive

Chemicals Soluble at 20 mg/ml Negative
Supposed -
negative )
Should not be
Insoluble at 20 mg/ml considered

2 EAEMETHIE T L

3-7. BRSO G

IL-8 Luc assay (2B Tid, L FDORUEDRLT D HEN H D,

o HBRIEIZERE T D IGIERRME (4-NBB) D072 < & % 1 2 T Ind-ILSLA 23 5.0 &
D E,

o ABRIFICRRE T B Akt B (LA) D4 T DOJEE T Ind-ILSLA 728 1.4 X 0 K\,

o XX (RHME & Tripluc® iXd 0, HEREILMALE) (28175 GAPLA OEMEER
KFHRIX (50 uL/well @ 10%FBS & A RPMI-1640 (Z 50 uL/well ® X-VIVO™ 15) ® 1/5
FXVEWT L — NMIBARA LT 5,

o BEIAGIHRIX 36 L OMEBR MBI IE S X D4 T DOIEFEIZH 1T 5 Inh-GAPLA DOfEAY 0.05 X
DIRWT L— NIRRT ET 5,

3-8. ARBRFINEI L OVHIE T IEICBE T 2 BEIR AL 2 F5 45 & L 7l akih & o b

ARRBRE IR OIEM L 2RI LEREETH D 2 L b, [AERCBHIR AR
DOIEPEILIZAE B L7z h-CLAT X° U-SENS™ L D i 23488 S v b, Lo L., h-CLAT 3
F OV U-SENS™ 73 il R i HUR O FBUZ A H LT\ b —J), AKIETIE IL-8 BinFDTE
PEALAREE S LTS 72, MHE A2 MR T 2 FIXR#ETH D,

IL-8 Luc assay D g K OFI X, BE R O EHE L & BEoffElich 5 &5 2 5,
h-CLAT & U-SENS™ 732 E 74 24 KEffd6 LN 45 RO # 2 LB L T2 D123 L.,
IL-8 Lucassay I 16 FFfH] T T L, #E S IIRAIHLMICTH 5, M DOMERAIZ & — XAy 72
Bz W TE Y, MARBEESLTM S h-CLAT 3 LN U-SENS™ L A4 L& 2 b b,

—J7, B L LT, AEORREE A L L CHER SN TV D X-VIVO™ 15 [ZyEfE L
TRWEERE TN T, HIEA T I S D B ET Hild,

4. FEE

Phase 0 (3¢ & #inth O FEAf) 38 X OY Phase I, ITa, IIb, Ilc, III, IV(6 DDV F—3 g
VHEZE) A3, JTaCVAM EETIThI Y, W\ TAY F—2 g UEERICE LT ICATM &0
SR L D5 =F N O 22T 7,

4-1. PN
Phase 0 & LC, &9 % A, B, C ® 3 figk 2> FEfEz%H> 5 IL-8 Luc assay D] %
=T, RAEMEYE O 4-NBB, Tetramethylthiuram disulfide & FERAIEMEME D LA D 3 )




B aEZNZHAHE L7 (LabA (X2 [F], LabB % 1\, LabC L 3 [E]), At 18 [ADFEER
? 955, Lab A A UN GHS 1A T 5 4-NBB & FEEAEMEWE & 1 [BIRLHE L= DAMEIE
LSHIE ST, N T — 3 UFEITERES (VMT) 1X IL-8 Luc assay O i #iatE DOk
Rezbebol LY,

4-2. BB

Jit 5% BB 2 e 5 72 012 T 7z Phase [ IZEB W T, BIEMEREMEOMEICE L
TR RHERTH o728, Bt OWEICE L TUIRBREMEDOR RN L <. Bt L 3 55
W PREEEIDH, I S BRI DA ¥ 2 _X— g VIER, B IR OB FE R C &
VMT 72> 53R 8 54172, Phase Ia 7> 5 Phase 1L 2BV T 2 ST D #EN K H iz,
S 51T, Phase IV I[ZB W THBME OE L D 2 /37 B (FBS %) ~DfEEIZ K D8k
B m A 2D LRI A I S 3 BB TR % DMSO 225 X-VIVO™ 15 |2 L7z
FER. PHKSE LM BT 25 Z ERHLMNE 2o, HIFRBERIEORE S A2 R & . Appendix
1 DEMHEIZZ O OHBEZOERTHD Y,

I, Phase EDOUWR DRA » b EFERIZTOWTIRS, Phasel %, KD IL-8 Luc
assay 7' kL CITboiiz, 3 Mgk Ok MBI 70% T > 72, Phase Ila Tli,
FIRIREE « AREENEE I N, MixMHEBEX 70% Th > 72, Phase IIb (%, £7#
RFREMEIE S 47z, Mk AR T 86%. Jaak N FFELIEIL 78%72 - 72, Phase Ilc 1%,
N T 2T —BIEWED 7 T4 7 ) 7HIMEE Sz, MiskMHEHRMEIL 86%. sk N
BUIMEIX 71%72 572, Phase Il THA V7 =7 —BIEMHED 7 T4 7 U TIEENINZ
Siv, Mk ML 95%72 572, Phase IV TliE., THIMED M % B AICIALBES X-
VIVO™ 15 [Z8 T &7z, MEsxMAEMEIL 91%, XN BRI 93%7E -7, 7272 L
ZHUE S BOBRDOERTHY R+ Bz oniziod, RiHiETIE, ARBEORH
BT DMSO & X-VIVO™ 15 Ol 5 DOFER L 0 FFii L, 24 &l L7,

N F— g UHFFENRZ < O phase /%72 &b, FANIKIT NN T — 3 VIR
T u havogiEbETo TEL 2 EOEEENRB I N,

MaEx N & s M O FEMEIT VTS . @A 16 IEfE] O Phase IIb, IIc, MI(LL E DMSO
VAIE) 35 X O Phase TV (X-VIVO™ 15 V&) OfER%E 7 Z 47 V7 31X VML CH
M, L7eRoT, wHEE L TR S 2 F¥EH (DMSO & X-VIVO™ 15) O R % #t
A U CHBEMENFM &7z, 72235, Phase IIb OFERIZANY F—v a UK THRICK
DT ITAT VT 3ICESOTIl ST,

4-2-1. Jgx PN ELE

M F% N FFELMEIT Phase TIb, e 38 X TNV O R (Appendix 1 ZHR) bR S vz, i
RN B Lab A 28 85.7%(12/14) . Lab B 25 91.7%(11/12) . Lab C 25 85.7%(12/14) .
¥) 87 7% T D 3 VMT O T ANEENE(85%) i/~ LTk, KAEESITRY L
Il L7,
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4-2-2. Juex HEELME

it 5% ] P B 1% Phase TIb, Tle, T 35 & OV O H (Appendix 1 Z208) D HEH & vz,
MEFE M FBPEIL, 87.5%(28/32) TH Y P | VMT DT AFLFENE(80%) Ziii7= L CTH 1 |
AREBEIT Y &I LT,

5. IEfEE (R R K OVRRRE)

NYF—varfEEINNCLD &L 34 %HE (PhaselIb 2> 5 Phase IV, Appendix 1) % f
WTC 3 iR TIT OIS Tl EEIL 75 005 87%. HEREIL 90 725 100%, IEHEE
X 79 205 91% T - 72,

FiEfEER L. DPRA. KeratinoSens™ 3 X OV h-CLAT THETSNW/=WE 2 #@ET 5 143
MEIZHOWT, ka7 m hav (T4 K74 UG AR X-VIVO™ 15) 12
BV, IL-8 Luc assay #17o72, ZDfEF% LLNA B LUk hOTF—& Lig L7 9,
143 WEHHIERFI O 25 WE A2 FR< 118 WE % LLNA O 7 —& 'V L bbilig4 2 & | s
96%(92/96) . FFFLFE 41%(9/22) . IEFEFE 86% (101/118) T o7z, 143 ¥'E )~ O i F#
FS D T M EBRNZ 136 WE D, X LICHEARAIO 23 W RV 113 WE %
LLNA &35 & B 96%(92/96) . FrFLEE 53%(9/17) . IEMERE 89%(101/113) T
277,

ERDOT—=FIBHL90MED DL, HERRO 14 WEEZRLS 76 WE TIX, EE
93% (54/58) . HFrHEE 39%(7/18) ., IEMEE 80%(61/76) T~ 7=, WHAFIEID 6 WHE &
PIEARF D 13 WEZFRLS 71 WE TIE, B 93%(54/58) . FFELEE 54%(7/13) . IEMERE
86%(61/71) ThH > 7=,

6. T ATRE 72 W' D i

IL-8 Luc assay D/N Y 77— 2 Ui E Y I REMRICH W TRF Sz 143 B
ROV RSN RSN TS, Tt RIEFBLYOEMATH S DMSO &, FF
M E DYEFRIE DS FED =D NS Z & & LR X-VIVO™ 15 # /R Th
5o ZTHNHITMA T, VMT & OiEimd Tl 7LD EE (Option 1 2>6 Option 2) 72
EM T, NY T =g VHAEEPICIE X-VIVO™ 15 Z H\ 7= Option 2 OFERENA
HOETRIZEELN TV,

THIET MILLTO X H ICEFZES N7, Option ] TIE, 5 1 N HH 4 [@F TOEER
T, 2 FOBERBREZRLEGAEIBEEHET S, 3 BoRERBREZR LSS

[Supposed negative] &9 5, ZOHFT, 1 [EOFER T Inh-GAPLA<0.8 DILFWE
&, Inh-GAPLA=0.8 T X-VIVO™ 15 {2 20 mg /mL A[IADOWE 13t & 5Eili4 5, Inh-
GAPLA=0.8 T X-VIVO™ 15 |[ZRE T HAVZHEEAR A & FEAMT 5,

Option2 TlX, % 1 B 4 B E TOEER T, 2 BIOBGEREREZ R L2 X5
EHIET D, 3 BIOBRMER S EZ R LY A [Supposed negative] &35, ZOH T, X-
VIVO™ 15 (T 20 mg/mL D TRYE TohIVTFEME &M L, RETHAIUTHE R AT &
A R

BALHYIZ Option 2 M- S22y, 2O FRIET LTl #BRPWE DY 20 mg/mL T



T DNENEPERERMEL L, POERETHLHRTEGICHB TE 52 L2517 T
Wh, Lok, ZOTFHMET VORMKEREZ A5 & JRIEO RN I L OV [ B
OHEELERETEHEL TR L, T LAIERE & EEITARICH EL, FHiOMEREX
FUEEBERZIRVENY T =y a vEEIIEREE ST D

ZORO—EIZRENE (T A T4 DRLENEI E”i.“biﬁb\)ﬂ WD BT T2
BRI iR L CIEIE L7 H D73 Appendix 2 Th D, 143 WHED S H 25 WHE (LLNA T
BHPEZS 11 B, BatEDS 14 W) DVHIEAR A CThH D, S HIT, 5SWHE(LLNA TT T
) 1. W b MmN 2 R R i AR O E CE AN TH D, R, HIE
AR OFIZH D 2 WE (LLNA T THIE) IXRREARY T, EHEMESMNC b EER T
Wb,

IL-8 Luc assay CTaFflli L TW % 143 WHE OHIE T IER XL OBEARO LI > THIED
FERNED LY ICEIL LT E, N T — 3 S 217 H (Appendix 16. Table S2
Option 1) 3 L1269 H (Appendix 16. Table S2 Option 2) DT —X & H LITF L DIZD N
F2Thd, EHIT, AFHliFE Appendix 2 (ZHiE 72K D 143 WEOHEDOHER A £ 2

OWENSEAREINOWE EZRNCRERICE L DTZONRE3 TH D,

WTROREZRLTH, A% DMSO 725 X-VIVO™ 15 [ L7z Z &I K - T
FE. IERERE, BRORFREIIRELS LEDORNoT,

I E H k% Option 1 (Op-1) 7> 5 Option2(0p-2) ~EE X722 LI L - T, BENRS S
WZE< R FFREITKRS 2oTWD, ZAUTHERA(FA K7 A > ETIEREMETSH
Btk T4 72 < “Should not be considered” & EiL, NU F— a3 UREEDOR P TIX

“inconclusive” & SN TWD) & SITME D3 B0 6 BRAS G A & [FIAR) STz 7z
HTHD, ZOZLITED, FIZ LLNA b 07 —& CIHEEM LFMMEh TV D
WIE DBRIMEAS & 72 DR D E < L ORERAVIC IR E ORI EA L T L E o T
Bo LTeido T, WM ENEIEMERETH D Z L 2R T ORBRIZHE VLTI, X-
VIVO™I15 OFEMBREY TH D &2+ 0eT =2 N EXLBND,

23



¢ 2 IL-8 Luc assay Calfli L TV 2 143 W& OHIE DO HER®

Fa gt N
LLNA COME DMSO X-VIVO'™ 15 Op-1 Op-2
Sen 82 92 92 92
Sen
(107 CFZ}E) Non-sen 25 15 9 4
Inconclusive - - 6 11
Sen 11 13 13 13
Non-sen
(36 WE) Non-sen 25 23 16 9
Inconclusive - - 7 14
R RS 75 80 83 86
(%) (107/143) (115/143) (108/130) (101/118)
T 77 86 91 96
(%) (82/107) (92/107) (92/101) (92/96)
FRELEE 69 64 55 41
(%) (25/36) (23/36) (16/29) (9/22)

R F—v g VIREE21ITEB X269 EORT — X 24 A, Sen : Btt. Non-sen :
. Inconclusive : HITE AR, /NEE 1 U TA

# 3 Appendix 2 ([ZHE 72 143 W OHE OHER®

LLNA ngﬁg DMSO X-VIVO™ 15 | (Op-1)™" Op-2
Sen 82 92 (92) 92
Sen Non-sen 23 13 (6) 4
(107 ¥8) | Out of AD 2 2 2) 2
Inconclusive --- --- @) 9
Sen 7 8 (®) 8
Non-sen Non-sen 24 23 (17) 9
(36 WE) Out of AD 5 5 (5) 5
Inconclusive --- --- (6) 14
IEfife L 78 85 (89) 89
(%) (106/136) (115/136) (109/123) | (101/113)
R 78 87 (94) 96
(%) (82/105) (92/105) (92/98) (92/96)
FeRLEE 77 74 (68) 53
(%) (24/31) (23/31) (17/25) (9/17)

*Appendix 2 DT — X HfEH . 2 OWE N i A OWEE A RO T IEMES N
RO HIL TV D, Sen : B, Non-sen : &1, Outof AD : i FH#iPHA¢. Inconclusive : ¥|
EARR ANEGE LU TN, TBIRERR T — 4



BRI & LT, MM TORIGELELETI2RBARTHH720, X-VIVO™ 15
20 mg/mL DR E T L2 W EMEOWE ITHERREL 725, BRBRIE T, BaILR
fRL7eWIGE, O THhHEYEZRE 4T 2720, MHREXNRHATHD, X-
VIVO™ 15 |2 20 mg/mL D2 TEEMR L 72V % EAENERRME &pIr 9~ 2 7o 121X, 58
BN LR TR 2 22y BIET OB EREOWEEZ T 572 EOB RN
PLEND, 72720, BFHERRILA H VI OBEE L EHA e L ST D,

NYF = g3 URFRIZEBWTT, BERKDOGREYERR Er o T, FEiEMEANT, %
Btk & e D RTREMEN B D, S BIT, T = T —BIRMEIC T T LA WITIE & 1
TOHHREMERH D, U EXV, BREKY), REEEAB IOV Y 7 = 7 — BRI T3
THAWITEARESNTH S, TN T T (B VIEHEE SN2 WE) 7
NI T (PA50 I KD MHENEMA LA LB L T 5WE) ICBE L Tid, 2L E TOMET
LS BELLHEEINTZ (T UATT U I/, ZTu 7Ty 66, BXOT7m/7 Lo
7T 6/8) Y, Lol AEOMRBERIZRENTHL D 72d, KRFTOTmTT
VRTUNT T AZOWTIIAREE L LD FREERDH D, - T, Tanry 707
LT T v DRTRENE DN & DAL DREMERE R OMPRITTEERLETH 5,

7. AR E R

ARIETAIR IR &V X ) A — 2 —EfAG b EEEERRIETHY . L
A—=F—% AL, ZOEMTERA LMK ChHIVUXEMTRE L Bbivsd, 7272 LAR
BiklL 2 AREENOTD, ST 27 4NV —%ET D LR TE D85V
A= —=DBDETHD,

AL TE 2 D72\ invitro DFIETH Y . [RUHMOTZOIZF N S 28
FEBRE S K TEWOEE R OVEBICET 515 BEO 3Rs OfEME AL T
W5,

IL-8 Luc assay FEMi DFRIZMEL & R DL B IZOWTII 1 T v e A H720 K27 75
M &FE S 41, LLNA([F#) 10 ) KV {REHTH Y . h-CLAT (K 2 ) X° U-SENS™
(4 1.8 ) LIREFRRE Th o7z, — 5T, ARBRE I IZ 4272 THP-G8 AifalX
—E 7RI N 7 TR b TR 57, BUR ClItk sty — v — o — i 5E T
DHPHANFARETH D Z &0 6, il T h-CLAT X° U-SENS™ Tfi H§ =41 % THP-
1 R°U-937 &bl L CHEIEICR D AREMERH D, 610, AFRICIERASHt Y —v—
TG & RRIESRK (MTA) AR 2 48R H 0 | BT MTA(2018/2/9 f1) TiEAk
RBRTE & FEhE T & D O Z AR EBRIERS (CRO) LIS CHINR R 2 2 A L. H HAHM
oz h5a LB Mia R by 7 ZERATREZR iR T D, 2 9 L7z mUd sl i OB
ICHETAREATHLEBZ2 b5, BRI OV TIX, IL-8 Luc assay |5 4 H
M CHEMEARETH Y . LLNA (A 1 ##) . U-SENS™([H] 6 H[#) <> h-CLAT ([7] 6 HfH) X
DEHITH o7,

AFRERIEIT, BB O S & R 0 72 6O O ERRE HUHE A 7 2 (TATA) 12 B W) T O 3 BRE &
MAEDED ZLITE Y BAEEYE & IEBAEME & OXBNAER T2 2 & 236
THDH Y, UL, SBEEIMEEWEIC T, BREED S i B CRAREME D
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TENE LTV WEIJ? LD, AIEHIMT ORI UNGHS O% 7 7 =
U =3B~ DI NI S 720,

IL-8 Luc assay %, EAEMERBEFICE T 55 = BEBEO A X2 N Th 5 EEIRMIE S
PEAL T DB IL-8 DFBUTHE LRI L, (LS E RIS X3 2 IL-8 FEEEZ LR —
2 —BInTT v BANT L > THEBRYE O 2 G IEAEM: 2 Bl 9% in vitro RERIETH 5,

ARk &5 THP-G8 #llal%, h-CLAT Tl S #1725 THP-1 Ml (BEER R LS 4
fd) 12 IL-8 7' mE—% —TCHilfl 45 SLO B 7 & GAPDH 7' 1 & — % — CHilffl &
% SLR Bin 2 ZERIZTHEA LT-MaToHh Y . SLO (hmax = 580 nm) 33 & TF SLR (Amax
=630 nm) DI Z2 ZTNLIUTHIS LI T 4 V2 —Z3E{ LT X ) A—2 —THr Rl
L CRIEMOAELZHET S, HOLy 72T —PULR—FZ—EBRFDIbH,
GAPDH 7' 1 & —# —CHilffl S 415 SLR BIE 7O BLE X, MlaAFROFMIIIZ .,
IL-8 7' 1 & — & — k{71 SLO BHEDOHHIEICHH I 5,

ARRBIET, N T — g VRIS T D BRSO RIEE TR T L O BE
REPBBEITDNL, ZOMEE S LITERR S L7z TG 442E ANNEX I 2 KA,
14 W& 2 FIN T 3 ftigk T3 S AV 7 s N AR BLE OS850 87.7%, 32 B 2 VT 3
fiig T M S AT fi R BN O F11% 87.5% Th o 72,

TG 442E ANNEX III CT/R S U7 8ER X-VIVO™ 15 Z vy, 7> TG 442E ANNEX 111
WO TFRET M EIIE, LLNA OTF—2 R d D 143 WEIZHOWT, HERATD 25
WV 2 B2 118 VB OFEA Tl JEE 96% (92/96) . i FLE 41%(9/22) . IEFEFE 86%
(101/118) TH - 7=, AP 7 WE R L OHEAR T 23 Y- & bR\ 113 9- Tk
JJE 96%(92/96), FERLIE 53%(9/17) . 1EFESE 89%(101/113) Th o7, 143 WHE @9%
EROT =200 5 90 MEIZOWT, HIERFD 14 WEZFR< 76 WE OFAM T
JEEE 93% (54/58) . FFFLEE 39%(7/18) . IEMEEE 80%(61/76) T - 7=, 1@ MHLHS 6 ¥E
BLOHERF 13 WE 2R 71 9 TiE, B 93%(54/58) . FREFE 54%(7/13) .
EMEE 86%(61/71) ThhoTo, ZD 143 ME A R LRV | AL 2 72 bW O W
BAEMEO TRINARETH H Z BRI TV 5,

IL-8 Luc assay DFBRIEIX, IAH CORILEZ LELE T HHBRATH 5720, X-VIVO™
1512 20 mg/mL DR E THMR L 72 WIE R RO ITHE R L 72 5, X-VIVO™ 15
ZHWHIEA, Tl SR E N D2 L DMSO &bl LR EREE R
FORFREICREREWVTAONZZN LD, X-VIVO™ 15 (3K & LT DMSO X
DHFIENL TS EIT—BHICIEE XA RV EARZERITEZ X TN D,

RTEEASEOMBREEZ S XE T X5 eWE, BEAY, Vo7 =T —BIHHIC
T 2WER LITEAGGENCTH D, TNATT o7 unrT B LT, Al
BIZE DB TIZIE L B SN TV DD, RO NREHREIZREN TH L2, IF
PEALICRE R 2 LB & T 2L FWE TIE. £ ORIEMENE L < M S a7 W aTaedEDs
HY ., RKBRHOTONTT R T UNT T AZOW TR A2 A U D REE S & 5,

ARRBRIE T, SRERIEIEDE (UN GHS 1A BT, BREE ) & 25 B A EVEY)



'Z (UNGHS 1B 708) CHBIEMEOHIENAE T WVMEIINIC H 5 72D AREHI T OREME
PEBREE /3 FES° UN GHS O 7 7 2V — 38~ OF I X 7a v,

725, AVETIE 20mg/mL T X-VIVO™ 15 [ZIEfRE, MY 0GR L 2o 12854
L CHIEARTT & 2R D08, BATRE B0 DT E CHIER T L R DB E N EW D &
D BatERE R OM EICEH A ZE S BAICEAREOBEIHICIIEENLETH S, AER
ST, RFEOARRERIE DR 2 R RR AR T D & ARBRE B CIR RS O E
IR+ THY, ERRoRICHE L T RHLO BT oM oORRE & DA EHE T
AWdZ a2/ 5,

9. AR (CODIZ DWW T
Bz L,
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Appendix 1

N F—3 g UHFZE Phase IIb.

e, MI, IV OfEHE

Phase

Chemicals Repeat

No.

Chemical name

CAS No.

LLNA
EC3

GHS
Category

Lab A
Judge

LabB
Judge

LabC
Judge

Ib

5 coded 3 sets

p-Benzoquinone

106-51-4

0.099

1A

G(1/2)

G(1/2)

P(2/2)

P(2/2)

P(2/2)

P(2/2)

G(12)

P(2/2)

P(2/2)

1-Thioglycerol

96-27-5

3.6

P(4/4)

P(4/4)

P(4/4)

P(2/3)

P(/3)

P(/3)

P(3/3)

P(2/2)

P(3/3)

Benzyl cinnamate

103-41-3

18.4

P(4/4)

P(2/2)

P(4/4)

P(3/3)

P(2/2)

P(3/3)

P(4/4)

P(/3)

P(/3)

Diethyl maleate

141-05-9

5.8

N(0/3)

N(0/4)

N(0/3)

N(0/3)

N(0/3)

N(0/4)

N(0/3)

N(0/3)

N(1/4)

2.4-Dichloronitrobenzene

611-06-3

NC

N(0/3)

N(0/3)

G(1/3)

N(0/3)

G(0/2)

N(0/4)

N(0/4)

G(1/3)

N(1/4)

5 coded 3 sets

1,4-Phenylenediamine

106-50-3

0.0099

P(2/2)

P(2/4)

N(1/4)

P(2/4)

N(1/4)

N(1/4)

P(3/4)

P(2/2)

P(2/3)

2-Mercaptobenzothiazole

149-30-4

1.7

1A

P(22)

G(1/3)

P(2/3)

P(2/2)

P(2/2)

P(2/2)

P(2/2)

P(2/2)

P(2/2)

Glycerol

56-81-5

NC

N(0/3)

N(0/4)

N(0/4)

N(1/4)

N(0/3)

N(0/3)

N(1/4)

N(1/4)

N(0/4)

Isopropanol

67-63-0

NC

N(1/4)

P(2/2)

N(1/4)

N(03)

P(2/2)

P(2/4)

N(0/3)

P(2/4)

P(2/4)

Methyl salicylate

119-36-8

NC

N(0/3)

N(0/3)

N(0/3)

P(2/4)

N(0/4)

N(0/4)

N(0/3)

N(1/4)

N(0/3)
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Il |20coded Jlset | | | 54 Dichloronitrobenzene | 611-06-3 NC | N4y | N©3) | NO3)
DNCB(1-Chloro-2.4-

2 | nisobengeney 97-00-7 | 0.06 1A | P2 | P22) |PE2)

3 Glyoxal solution 107222 | 08 1A | P2 | Gas) | P@2)

4 |12-Benzisothiazolb3(2H)- sy 53 8 1B | P22) | PQ22) | P(212)

one

5 Citral 5392-40-5 5 1B | P2 | P22) |PQ2)

6 | 4-Hydroxybenzoic acid | 99-96-7 NC | N(0/4) | N073) | N(0/4)

7 | Beryllium sulphate 7787-56-6 | 0.001 1A | N(/M4) | N3y | N©073)

8 Formaldehyde 50-00-0 | 0.6l 1A | P3| PR2) |PE3)

9 | Chlorpromazine HCL | 69-09-0 | 0.14 1A | P@2) | P22) |PQ2)

10 Chloramine T 127-65-1 | 04 1A | P3| PR2) |PR2)

11 Benzyl salicylate 118-58-1 | 29 1B | P2 | P22) |P3)

12 Dihydroeugenol 2785-87.7 | 6.8 1B | P@3) | P22) |PQ2)

13 Nickel chloride 7718-54-9 1B | P2 | P22) |PQ2)

14| Imidazolidinylurea | 39236-46-9 | 24 1B | P@3) | P3) | P22)

15 R(+)Limonene 5989-27-5 | 69 1B | P22) | N(0/4) | N(0/3)

16|  Methylmethacrylate 80-62-6 90 1B | N(03) | N(0/4) | N(0/4)

17 Benzyl aleohol 100-51-6 NC | N(04) | N03) | N©73)

18 | Dimethyl isophthalate | 1459-93-4 NC | N@©3) | N4y | N(1/4)

19|  4-Aminobenzoic acid | 150-13-0 NC | N@©3) | N3 | N©0/4)

20 Xylene 1330207 | 95.8 NC | N(04) | N0/3) | N©073)

IV |Scoded |3 sets P(22) | P(2/4) | P22)

1 fi:l;g;ziglylzg 97-90-5 28 B [re2) [ P2n) [P22)

Y P(22) | P22) [ P22)

P22) | P12 [ PR

2 | 4-Nitrobenzylbromide | 100-11-8 | 0.05 1A [ P@2) | PR2) [ P2R)

P22) | P12 | P2R)

P22) | P22 [ P2R)

3 4-Allylanisole 140-67-0 18 1B [p2) | P22) [P

P22) | PQ12) | P2R)

P(2/4) | N(1/4) | N(03)

4 Ethylenediamine 107-153 | 22 1B | P3) | N(1/4) [N(1/4)

P(22) | N(1/4) | N(1/4)

N(03) | N(1/4) | N(1/4)

5 Salicylic acid 69-72-7 NC [ P@3) [ N(1M4) [N©OB3)

N(1/4) | N(03) | N©073)

P: positive, N: negative, G: inconclusive




Appendix 2 A N7 A UL S 4172 IL-8 Luc assay (2 & 0 15 B A7z 143 W& O FEAfh

bR o Heig

LLNA | IL-8Luc | IL-8 Luc (ITLeft Iélilcl e
No. CAS# Chemical GHS | Potency assay assay protocol)
categor DMSO X-VIVO
gory | ( ) | ( ) (0p. 2)
1 93-91-4 1-Benzoylacetone (1-BA) 1A Extreme positive positive positive
2 1086-00-6 | 1-Chloromethylpyrene 1A Extreme positive positive positive
3 97-00-7 ?];t&]?:g;trochlorobenzene 1A Extreme positive positive positive
4 100-11-8 4N—]§I]13t)robenzyl bromide (4- 1A Extreme positive positive positive
5 20048-27-5 | Bandrowski's base 1A Extreme positive positive positive
6 7787-56-6 | Beryllium sulfate tetrahydrate 1A Extreme negative positive positive
7 70-34-8 Dinitrofluorobenzene 1A Extreme positive positive positive
8 886-38-4 ?Sg}g;)y leyclopropenone 1A Extreme positive positive positive
9 15646-46-5 | Oxazolone 1A Extreme negative positive positive
10 106-51-4 | p-Benzoquinone 1A Extreme positive positive positive
11 7778-50-9 | Potassium dichromate 1A Extreme positive positive positive
12 1154-59-2 | Tetrachlorosalicylanilide 1A Extreme positive positive positive
13 123-31-9 | 1,4-Dihydroquinone 1A Strong positive positive positive
14 106-50-3 | 1,4-Phenylenediamine(PPD) 1A Strong negative positive positive
15 95-55-6 2-Aminophenol 1A Strong positive positive positive
16 5307-14-2 | 2-Nitro-1,4-phenylenediamine 1A Strong positive negative inconclusive
17 94-36-0 | Benzoyl peroxide 1A Strong positive negative inconclusive
18 100-39-0 | Benzyl bromide 1A Strong positive positive positive
19 127-65-1 | Chloramine-T 1A Strong positive positive positive
20 69-09-0 Chlorpromazine hydrochloride 1A Strong positive positive positive
21 7646-79-9 | Cobalt chloride hexahydrate 1A Strong positive positive positive
22 50-00-0 Formaldehyde 1A Strong positive positive positive
23 111-30-8 | Glutaraldehyde 1A Strong positive positive positive
24 6259-76-3 | Hexyl salicylate 1A Strong positive negative inconclusive
25 | 55406-53-6 | Iodopropynyl butylcarbamate 1A Strong positive positive positive
26 1166-52-5 | Lauryl gallate 1A Strong positive positive positive
. . negative®™ °f| negative®™°f [ inconclusive,
27 108-31-6 | Maleic anhydride 1A Strong g AD g AD negative®™ i N
28 | 35691-65-7 ?{\IZSI é;i;bromoglutaromtrlle 1A Strong positive positive positive
. . negative®™ | negative®™" inconclusive,
29 | 85-44-9 | Phthalic anhydride 1A | Strong gatly gahy negative™orAD
30 121-79-9 | Propyl gallate 1A Strong positive positive positive
31 90-15-3 1-Naphthol 1A | Moderate positive positive positive
32 579-07-7 | 1-Phenyl-1,2-propanedione 1A | Moderate positive positive positive
33 96-27-5 1-Thioglycerol(3-Mercapto- IB | Moderate | positive positive positive
1,2-propanediol)
34 2634-33-5 | 1,2-Benzisothiazolin-3-one 1B Moderate | positive positive positive
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IL-8 Luc assay

) LLNA IL-8 Luc | IL-8 Luc (Test Guideline
No. CASH# Chemical GHS | Potency assay assay protocol)
category (DMSO) (X-VIVO) (Op. 2)
35 3344-77-2 | 12-Bromo-1-dodecanol 1B Moderate | positive positive positive
36 818-61-1 | 2-Hydroxyethyl acrylate 1A Moderate | negative negative negative
37 149-30-4 i/—[l]\a/lﬂle“;captobenzothiazole @ 1A Moderate positive positive positive
38 93-51-6 2-Methoxy-4-methylphenol 1B Moderate positive positive positive
39 93-53-8 2-Phenylpropionaldehyde 1B Moderate positive positive positive
40 4313-03-5 | 2,4-Heptadienal 1B Moderate positive positive positive
41 591-27-5 | 3-Aminophenol 1B Moderate positive positive positive
42 109-55-7 | 3-Dimethylaminopropylamine 1B Moderate positive positive positive
43 | 17369-59-4 | 3-Propylidenephthalide 1B Moderate positive positive positive
44 119-84-6 | 3,4-Dihydrocoumarin 1B Moderate | negative positive positive
45 106-47-8 | 4-Chloroaniline 1B Moderate | negative positive positive
46 | 21834-92-4 | 5-Methyl-2-phenyl-2-hexenal 1B Moderate positive positive positive
47 101-39-3 | a-Methylcinnamic aldehyde 1B Moderate positive positive positive
48 118-58-1 | Benzyl salicylate 1B Moderate positive positive positive
49 122-57-6 | Benzylideneacetone 1B Moderate positive positive positive
50 104-55-2 E:Ci?;f;?:lzgldehyde 1B Moderate positive positive positive
51 | 23593-75-1 | Clotrimazole 1B Moderate positive negative inconclusive
52 141-05-9 | Diethyl maleate 1B Moderate | negative positive positive
53 64-67-5 Diethyl sulfate 1B Moderate | negative positive positive
54 111-40-0 | Diethylenetriamine 1B Moderate positive positive positive
55 | 2785-87-7 ig%iﬁ;%iz%% (2-Methoxy- 1B | Moderate | positive positive Positive
56 107-15-3 | Ethylenediamine 1B Moderate | negative positive Positive
57 107-22-2 | Glyoxal 1A | Moderate | negative positive Positive
58 97-54-1 Isoeugenol 1A Moderate positive positive Positive
59 111-80-8 | Methyl-2-nonynoate 1B Moderate | negative positive Positive
60 | 2682-20-4 ﬁ:tﬁﬁ‘;‘ﬁ%:ﬁfﬁigﬁgf320ne IA | Moderate | positive | positive Positive
61 10101-97-0 | Nickel sulphate hexahydrate 1B Moderate positive positive Positive
62 7718-54-9 | Nickel (II) chloride positive positive Positive
63 | 18031-40-8 | Perillaldehyde 1B Moderate positive positive Positive
64 122-78-1 | Phenylacetaldehyde 1B Moderate positive positive Positive
65 108-46-3 | Resorcinol 1B Moderate positive positive Positive
66 133-37-9 | Tartaric acid 1B Moderate positive positive Positive
67 | 137268 (T;ﬁ*}"];thylthmmmdiSulphide IB | Moderate | positive | positive Positive
68 6728-26-3 | trans-2-Hexenal 1B Moderate | positive positive Positive
69 552-30-7 | Trimellitic anhydride 1B Moderate | negative positive Positive




IL-8 Luc assay

) LLNA IL-8 Luc | IL-8 Luc (Test Guideline
No. CAS# Chemical GHS | Potency assay assay protocol)
category (DMSO) (X-VIVO) (Op. 2)
70 112-45-8 | Undec-10-enal 1B Moderate positive positive Positive
71 5989-27-5 | (R)-(+)-Limonene 1B Weak negative positive Positive
72 111-25-1 1-Bromohexane 1B Weak negative negative inconclusive
73 103-11-7 | 2-Ethylhexyl acrylate 1B Weak positive positive Positive
74 431-03-8 | 2,3-Butanedione 1B Weak positive positive Positive
75 140-67-0 | 4-Allylanisole 1B Weak negative positive Positive
76 | 13706-86-0 | 5-Methyl-2,3-hexanedione 1B Weak negative positive Positive
77 514-10-3 | Abietic acid 1B Weak positive positive Positive
78 122-40-7 | Amyl cinnamic aldehyde 1B Weak positive positive Positive
79 62-53-3 Aniline 1B Weak negative negative Negative
80 94-09-7 Benzocaine 1B Weak negative negative inconclusive
81 103-41-3 | Benzyl cinnamate 1B Weak positive positive Positive
82 1565-94-2 | Bis-GMA 1B Weak positive positive Positive
83 2426-08-6 | Butyl glycidyl ether 1B Weak positive positive Positive
84 104-54-1 | Cinnamic alcohol 1B Weak positive positive Positive
85 5392-40-5 | Citral 1B Weak positive positive Positive
86 103-95-7 | Cyclamen aldehyde 1B Weak positive positive Positive
87 97-90-5 Ethylene glycol dimethacrylate 1B Weak negative positive Positive
88 97-53-0 Eugenol 1B Weak positive positive Positive
89 | 19317-11-4 | Farnesal 1B Weak positive positive Positive
90 106-24-1 | Geraniol 1B Weak positive positive Positive
91 101-86-0 | Hexyl cinnamic aldehyde 1B Weak positive positive Positive
92 107-75-5 | Hydroxycitronellal 1B Weak positive positive Positive
93 | 39236-46-9 | Imidazolidinyl urea 1B Weak positive positive Positive
94 80-54-6 Lilial 1B Weak positive positive Positive
95 78-70-6 Linalool 1B Weak positive positive Positive
96 | 31906-04-4 | Lyral 1B Weak positive positive Positive
97 80-62-6 | Methyl methacrylate 1B Weak negative negative inconclusive
98 613-29-6 | N,N-Dibutylaniline 1B Weak positive positive Positive
99 112-05-0 | Nonanoic acid 1B Weak positive positive Positive
100 144-62-7 | Oxalic acid 1B Weak positive positive Positive
101 61-33-6 Penicillin G 1B Weak negative negative Negative
102 87-86-5 Pentachlorophenol 1B Weak positive positive Positive
103 2050-14-8 | Phenol, 2,2-azobis- 1B Weak positive positive Positive
104 93-99-2 Phenyl benzoate 1B Weak positive negative inconclusive
105 110-86-1 | Pyridine 1B Weak negative negative Negative
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IL-8 Luc assay

) LLNA IL-8 Luc | IL-8 Luc (Test Guideline
No. CAS# Chemical GHS | Potency assay assay protocol)
category | (DMSO) | (X-VIVO) ©p. 2)
106 | 1330-20-7 | Xylene 1B Weak negative negative inconclusive
107 127-51-5 | a-iso-Methylionone 1B Weak positive positive Positive
108 109-65-9 | 1-Bromobutane Non | negative negative negative inconclusive
109 71-36-3 1-Butanol Non negative negative negative Negative
110 874-23-7 | 2-Acetylcyclohexanone Non | negative positive positive Positive
111 923-26-2 | 2-Hydroxypropyl methacrylate | Non | negative negative negative Negative
112 611-06-3 | 2,4-Dichloro-1-nitrobenzene Non | negative negative negative inconclusive
113 99-96-7 4-Hydroxybenzoic acid Non | negative negative negative inconclusive
114 92-48-8 6-Methylcoumarin Non | negative negative negative inconclusive
115 100-06-1 I[\%/I(;i;l(:i:l;aslz:;()(gl;enone) Non negative negative negative inconclusive
116 | 8001-54-5 | Benzalkonium chloride Non | negative pos()iftige"“‘ pos(,ifti‘gem positive®ut ofAD
117 65-85-0 | Benzoic acid Non | negative negative negative inconclusive
118 100-51-6 | Benzyl alcohol Non | negative negative positive Positive
119 108-90-7 | Chlorobenzene Non | negative negative negative inconclusive
120 | 9004-54-0 | Dextran Non | negative negative negative Negative
121 84-66-2 | Diethyl phthalate Non | negative positive positive Positive
122 68-12-2 Dimethyl formamide Non | negative negative negative Negative
123 | 1459-93-4 | Dimethyl isophthalate Non | negative negative negative inconclusive
124 94-02-0 Ethyl benzoylacetate Non | negative positive negative inconclusive
125 121-32-4 | Ethyl vanilline Non | negative positive positive positive
126 492-94-4 | Furil Non | negative positive negative inconclusive
127 56-81-5 Glycerol Non | negative negative negative negative
128 57-09-0 l;rz)z?;gyltrimethylammonium Non | negative pos()iftige““‘ posoiftgem positive® °fAD
129 67-63-0 Isopropanol Non | negative negative negative negative
130 50-21-5 Lactic acid Non | negative negative negative negative
131 119-36-8 | Methyl salicylate Non | negative negative negative inconclusive
132 124-07-2 | Octanoic acid (Caprylic acid) Non | negative posuifti\];e"“‘ posoiftli\\];e"“‘ positive®utof AP
133 150-13-0 | p-Aminobenzoic acid Non | negative negative negative inconclusive
134 94-13-3 Propyl paraben Non | negative negative positive positive
135 57-55-6 Propylene glycol Non | negative negative negative negative
136 81-07-2 Saccharin Non | negative negative positive positive
137 69-72-7 Salicylic acid Non | negative negative negative inconclusive
138 151-21-3 | Sodium lauryl sulfate Non | negative posuifti\];e"“‘ poiifti‘gem positive®utof AP
139 | 3810-74-0 | Streptomycin sulfate Non | negative negative negative negative
140 63-74-1 Sulfanilamide Non | negative negative negative inconclusive




IL-8 Luc assay

LLNA IL-8 Luc IL-8 Luc (Test Guideline
No. CAS# Chemical GHS | Potency assay assay protocol)
categor DMSO X-VIVO
gory | (DMSO) | ( ) O 2)
131 out 1 out
141 | 9005-65-6 | Tween-80 Non | negative ?f(iSDltwe pOSolft‘:\ée positive® °fAD
142 121-33-5 | Vanillin Non | negative positive positive positive
143 | 7733-02-0 | Zinc sulfate Non | negative positive positive positive

out of AD: out of applicability domain, inconclusive: Should not be considered
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KEY EVENT-BASED TEST GUIDELINE

IN VITRO SKIN SENSITISATION ASSAYS ADDRESSING THE KEY
EVENT ON ACTIVATION OF DENDRITIC CELLS ON THE
ADVERSE OUTCOME PATHWAY FOR SKIN SENSITISATION

GENERAL INTRODUCTION

Activation of dendpritic cells Key Event based Test Guideline

1. A skin sensitiser refers to a substance that will lead to an allergic response following skin contact as
defined by the United Nations Globally Harmonized System of Classification and Labelling of Chemicals
(UN GHS) (1). There is general agreement on the key biological events underlying skin sensitisation. The
current knowledge of the chemical and biological mechanisms associated with skin sensitisation has been
summarised as an Adverse Outcome Pathway (AOP) (2), starting with the molecular initiating event
through intermediate events to the adverse effect, namely allergic contact dermatitis. In this instance, the
molecular initiating event (i.e. the first key event) is the covalent binding of electrophilic substances to
nucleophilic centres in skin proteins. The second key event in this AOP takes place in the keratinocytes
and includes inflammatory responses as well as changes in gene expression associated with specific cell
signalling pathways such as the antioxidant/electrophile response element (ARE)-dependent pathways. The
third key event is the activation of dendritic cells (DC), typically assessed by expression of specific cell
surface markers, chemokines and cytokines. The fourth key event is T-cell activation and proliferation,
which is indirectly assessed in the murine Local Lymph Node Assay (LLNA) (3).

2. This Test Guideline (TG) describes in vitro assays that address mechanisms described under the Key
Event on activation of dendritic cells of the AOP for skin sensitisation (2). The TG comprises test methods
to be used for supporting the discrimination between skin sensitisers and non-sensitisers in accordance
with the UN GHS (1).

The test methods described in this TG are:
- Human Cell Line Activation test (h-CLAT)
- U937 cell line activation Test (U-SENS™)
- Interleukin-8 Reporter Gene Assay (IL-8 Luc assay)

© OECD, (2018)
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3. The test methods included in this Test Guideline may differ in relation to the procedure used to
generate the data and the readouts measured but can be used indiscriminately to address countries’
requirements for test results on the Key Event on activation of dendritic cells of the AOP for skin
sensitisation while benefiting from the Mutual Acceptance of Data.

Background and principles of the test methods included in the Key Event based
Test Guideline

4. The assessment of skin sensitisation has typically involved the use of laboratory animals. The classical
methods that use guinea-pigs, the Guinea Pig Maximisation Test (GPMT) of Magnusson and Kligman, and
the Buehler Test (TG 406) (4), assess both the induction and elicitation phases of skin sensitisation. The
murine tests, the LLNA (TG 429) (3) and its two non-radioactive modifications, LLNA: DA (TG 442 A)
(5) and LLNA: BrdU-ELISA (TG 442 B) (6), all assess the induction response exclusively, and have also
gained acceptance, since they provide an advantage over the guinea pig tests in terms of animal welfare
together with an objective measurement of the induction phase of skin sensitisation.

5. Recently mechanistically-based in chemico and in vitro test methods addressing the first key event
(OECD TG 442C; Direct Peptide Reactivity Assay (7)), and second key event (OECD TG 442D; ARE-
Nrf2 Luciferase Test Method (8)) of the skin sensitisation AOP have been adopted for contributing to the
evaluation of the skin sensitisation hazard potential of chemicals.

6. Test methods described in this TG either quantify the change in the expression of cell surface marker(s)
associated with the process of activation of monocytes and DC following exposure to sensitisers (e.g.
CD54, CD86) or the changes in IL-8 expression, a cytokine associated with the activation of DC. Skin
sensitisers have been reported to induce the expression of cell membrane markers such as CD40, CD54,
CD80, CD83, and CD86 in addition to induction of proinflammatory cytokines, such as IL-1p and TNF-a,
and several chemokines including IL-8 (CXCLS) and CCL3 (9) (10) (11) (12), associated with DC
activation (2).

7. However, as DC activation represents only one key event of the skin sensitisation AOP (2) (13),
information generated with test methods measuring markers of DC activation alone may not be sufficient
to conclude on the presence or absence of skin sensitisation potential of chemicals. Therefore data
generated with the test methods described in this Test Guideline are proposed to support the discrimination
between skin sensitisers (i.e. UN GHS Category 1) and non-sensitisers when used within Integrated
Approaches to Testing and Assessment (IATA), together with other relevant complementary information,
e.g. derived from in vitro assays addressing other key events of the skin sensitisation AOP as well as non-
testing methods, including read-across from chemical analogues (13). Examples of the use of data
generated with these methods within Defined Approaches, i.e. approaches standardised both in relation to
the set of information sources used and in the procedure applied to the data to derive predictions, have been
published (13) and can be employed as useful elements within IATA.

8. The test methods described in this Test Guideline cannot be used on their own, neither to sub-categorise
skin sensitisers into subcategories 1A and 1B as defined by UN GHS (1), for authorities implementing
these two optional subcategories, nor to predict potency for safety assessment decisions. However,
depending on the regulatory framework, positive results generated with these methods may be used on
their own to classify a chemical into UN GHS category 1.

© OECD 2018
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9. 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 test methods to the testing of mono-constituent substances, multi-constituent
substances and/or mixtures. Limited information is currently available on the applicability of the test
methods to multi-constituent substances/mixtures (14) (15). The test methods are nevertheless technically
applicable to the testing of multi-constituent substances and mixtures. 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. Moreover, when
testing multi-constituent substances or mixtures, consideration should be given to possible interference of
cytotoxic constituents with the observed responses.

LITERATURE

1. United Nations UN (2015), Globally Harmonized System of Classification and Labelling of
Chemicals (GHS). Sixth revised edition. New York & Geneva: United Nations Publications. ISBN:
978-92-1-117006-1.

Available at: [https://www.unece.org/trans/danger/publi/ghs/ghs _rev06/06files_e.html].

2.  OECD (2012), The Adverse Outcome Pathway for Skin Sensitisation Initiated by Covalent Binding to
Proteins. Part 1: Scientific Evidence. Series on Testing and Assessment No. 168. Available at:
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/IM/MONO(2012)10/
PART1&docLanguage=En

3. OECD (2010), The Local Lymph Node Assay. OECD Guideline for the Testing of Chemicals No.
429, Organisation for Economic Cooperation and Development, Paris. Available at:
http://www.oecd.org/env/testguidelines

4. OECD (1992), Skin Sensitisation. OECD Guideline for the Testing of Chemicals No. 406,
Organisation for Economic  Cooperation and Development, Paris. Available at:
http://www.oecd.org/env/testguidelines

5. OECD (2010), Skin Sensitisation: Local Lymph Node Assay: DA. OECD Guideline for the Testing of
Chemicals No. 442A, Organisation for Economic Cooperation and Development, Paris. Available at:
http://www.oecd.org/env/testguidelines

6. OECD (2010), Skin sensitisation: Local Lymph Node Assay: BrdU-ELISA. OECD Guideline for the
Testing of Chemicals No. 442B, Organisation for Economic Cooperation and Development, Paris.
Available at: http://www.oecd.org/env/testguidelines

7. OECD (2015), OECD Guideline for the Testing of Chemicals No. 442C: In Chemico Skin
Sensitisation: Direct Peptide Reactivity Assay (DPRA). Paris, France: Organisation for Economic
Cooperation and Development. Available at: http://www.oecd.org/env/testguidelines

! In June 2013, the Joint Meeting agreed that where possible, a more consistent use of the

term "test chemical" describing what is being tested should be applied in new and updated Test
Guidelines.

© OECD 2018

39



40

4|

442E OECD/OCDE

8.

10.

11.

12.

13.

14.

15.

OECD (2015), OECD Guideline for the Testing of Chemicals No. 442D: In Vitro Skin Sensitisation:
ARE-Nrf2 Luciferase Test Method. Paris, France: Organisation for Economic Cooperation and
Development. Available at: http://www.oecd.org/env/testguidelines

Steinman RM. 1991. The dendritic cell system and its role in immunogenicity. Annu Rev Immunol
9:271-96.

Caux C, Vanbervliet B, Massacrier C, Azuma M, Okumura K, Lanier LL, and Banchereau J. 1994,
B70/B7-2 is identical to CD86 and is the major functional ligand for CD28 expressed on human
dendritic cells. J Exp Med 180:1841-7.

Aiba S, Terunuma A, Manome H, and Tagami H. 1997. Dendritic cells differently respond to haptens
and irritants by their production of cytokines and expression of co-stimulatory molecules. Eur J
Immunol 27:3031-8.

Aiba S, Manome H, Nakagawa S, Mollah ZU, Mizuashi M, Ohtani T, Yoshino Y, and Tagami. H.
2003. p38 mitogen-activated protein kinase and extracellular signal-regulated kinases play distinct
roles in the activation of dendritic cells by two representative haptens, NiCl2 and DNCB. J Invest
Dermatol 120:390-8.

OECD (2016). Series on Testing & Assessment No. 256: 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, Annex 1 and Annex 2.
ENV/JIM/HA(2016)29. Organisation for Economic Cooperation and Development, Paris. Available at:
[https://community.oecd.org/community/iatass].

Ashikaga T, Sakaguchi H, Sono S, Kosaka N, Ishikawa M, Nukada Y, Miyazawa M, Ito Y,
NishiyamaN, Itagaki H. (2010), A comparative evaluation of in vitro skin sensitisation tests: the
human cell-line activation test (h-CLAT) versus the local lymph node assay (LLNA). Altern. Lab.
Anim. 38, 275-284.

Piroird, C., Ovigne, J.M., Rousset, F., Martinozzi-Teissier, S., Gomes, C., Cotovio, J., Alépée, N.
(2015). The Myeloid U937 Skin Sensitization Test (U-SENS) addresses the activation of dendritic cell
event in the adverse outcome pathway for skin sensitization. Toxicol. In Vitro 29, 901-916.

© OECD 2018



OECD/OCDE 442F |«

APPENDIX II

PROFICIENCY SUBSTANCES

Prior to routine use of the test method described in this Annex to Test Guideline 442E, laboratories should
demonstrate technical proficiency by correctly obtaining the expected U-SENS™ prediction for the 10
substances recommended in Table 1 and by obtaining CV70 and EC150 values that fall within the
respective reference range for at least 8 out of the 10 proficiency substances. Proficiency substances were
selected to represent the range of responses for skin sensitisation hazards. Other selection criteria were that
the substances are commercially available, and that high-quality in vivo reference data as well as high
quality in vitro data generated with the U-SENS™ method are available. Also, published reference data are
available for the U-SENS™ method (1) (8).

Table 1: Recommended substances for demonstrating technical proficiency with the U-SENS™ method

U-SENS™ | U-SENS™ | U-SENS™
Proficiency CASRN Physical| In vivo Solvent/ CV70 EC150
substances state | prediction’ Vehicle Reference | Reference
Range in Range in

ng/mL’ pg/mL’

N . Sensitiser Complete Positive
4-Phenylenediamine 106-50-3 Solid (strong) medium’ <30 (<10)

. . - Sensitizer Complete Positive
Picryl sulfonic acid 2508-19-2 | Liquid (strong) medium >50 (<50)

. L Sensitiser Positive
Diethyl maleate 141-05-9 | Liquid (moderate) DMSO 10-100 (<20)

. . Sensitiser Complete Positive
Resorcinol 108-46-3 Solid (moderate) medium >100 (<50)

. . . Sensitiser Positive

Cinnamic alcohol 104-54-1 Solid (weak) DMSO >100 (10-100)

. L Sensitiser Positive
4-Allylanisole 140-67-0 | Liquid (weak) DMSO >100 (<200)

. . . Negative
Saccharin 81-07-2 Solid | Non-sensitiser DMSO >200 (>200)

. o Complete Negative
Glycerol 56-81-5 Liquid | Non-sensitiser medium >200 (>200)

Lactic acid 50-21-5 Liquid |Non-sensitiser Complete >200 Negative
d medium (>200)

Salicylic acid 69-72-7 | Solid |Non-sensitiser| DMSO >200 I\iigzaonov)e

Abbreviations: CAS RN = Chemical Abstracts Service Registry Number

! The in vivo hazard and (potency) prediction is based on LLNA data (1) (8). The ir vivo potency is derived

using the criteria proposed by ECETOC (17).

2 Based on historical observed values (1) (8).

3 Complete medium: RPMI-1640 medium supplemented with 10% foetal calf serum, 2 mM L-glutamine, 100
units/mL penicillin and 100 pg/mL streptomycin (8).

© OECD 2018
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ANNEX III: IN VITRO SKIN SENSITISATION: IL-8 LUC ASSAY

INITIAL CONSIDERATIONS AND LIMITATIONS

1. In contrast to assays analysing the expression of cell surface markers, the IL8-Luc assay
quantifies changes in IL-8 expression, a cytokine associated with the activation of dendritic cells (DC). In
the THP-1-derived IL-8 reporter cell line (THP-G8, established from the human acute monocytic leukemia
cell line THP-1), IL-8 expression is measured following exposure to sensitisers (1). The expression of
luciferase is then used to aid discrimination between skin sensitisers and non-sensitisers.

2. The IL-8 Luc method has been evaluated in a validation study (2) conducted by the Japanese
Centre for the Validation of Alternatives Methods (JaCVAM), the Ministry of Economy, Trade and
Industry (METI), and the Japanese Society for Alternatives to Animal Experiments (JSAAE) and
subsequently subjected to independent peer review (3) under the auspices of JaACVAM and the Ministry of
Health, Labour and Welfare (MHLW) with the support of the International Cooperation on Alternative
Test Methods (ICATM). Considering all available evidence and input from regulators and stakeholders,
the IL-8 Luc assay is considered useful as part of IATA to discriminate sensitisers from non-sensitisers for
the purpose of hazard classification and labelling. Examples of the use of IL-8 Luc assay data in
combination with other information are reported in the literature (4) (5) (6).

3. The IL-8 Luc assay proved to be transferable to laboratories experienced in cell culture and
luciferase measurement. Within and between laboratory reproducibilities were 87.7% and 87.5%,
respectively (2). Data generated in the validation study (2) and other published work (1) (6) show that
versus the LLNA, the IL-8 Luc assay judged 118 out of 143 chemicals as positive or negative and judged
25 chemicals as inconclusive and the accuracy of the IL-8 Luc assay in distinguishing skin sensitisers (UN
GHS Cat. 1) from non-sensitisers (UN GHS No Cat.) is 86% (101/118) with a sensitivity of 96% (92/96)
and specificity of 41% (9/22). Excluding substances outside the applicability domain described below
(paragraph 5), the IL-8 Luc assay judged 113 out of 136 chemicals as positive or negative and judged 23
chemicals as inconclusive and the accuracy of the IL-8 Luc assay is 89% (101/113) with sensitivity of 96%
(92/96) and specificity of 53% (9/17). Using human data cited in Urbisch et al. (7), the IL-8 Luc assay
judged 76 out of 90 chemicals as positive or negative and judged 14 chemicals as inconclusive and the
accuracy is 80% (61/76), sensitivity is 93% (54/58) and specificity is 39% (7/18). Excluding substances
outside the applicability domain, the IL-8 Luc assay judged 71 out of 84 chemicals as positive or negative
and judged 13 chemicals as inconclusive and the accuracy is 86% (61/71) with sensitivity of 93% (54/58)
and specificity of 54% (7/13). False negative predictions with the IL-8 Luc assay are more likely to occur
with chemicals showing low/moderate skin sensitisation potency (UN GHS subcategory 1B) than those
with high potency (UN GHS subcategory 1A) (6). Together, the information supports a role for the IL-8
Luc assay in the identification of skin sensitisation hazards. The accuracy given for the IL-8 Luc assay as a
standalone test method is only for guidance, as the method should be considered in combination with other
sources of information in the context of an IATA and in accordance with the provisions of paragraphs 7
and 8 in the General introduction. Furthermore, when evaluating non-animal methods for skin sensitisation,
it should be remembered that the LLNA and other animal tests may not fully reflect the situation in
humans.

© OECD 2018
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4. On the basis of the data currently available, the IL-8 Luc assay was shown to be applicable to test
chemicals covering a variety of organic functional groups, reaction mechanisms, skin sensitisation potency
(as determined in in vivo studies) and physicochemical properties (2) (6).

5. Although the IL-8 Luc assay uses X-VIVO™ 15 as a solvent, it correctly evaluated chemicals
with a Log K >3.5 and those with a water solubility of around 100 pg/ mL as calculated by EPI Suite™
and its performance to detect sensitisers with poor water solubility is better than that of the IL-8 Luc assay
using dimethyl sulfoxide (DMSO) as a solvent (2). However, negative results for test chemicals that are
not dissolved at 20 mg/ml may produce false negative results due to their inability to dissolve in X-
VIVO™ 15. Therefore, negative results for these chemicals should not be considered. A high false
negative rate for anhydrides was seen in the validation study. Furthermore, because of the limited
metabolic capability of the cell line (8) and the experimental conditions, pro-haptens (substances requiring
metabolic activation) and pre-haptens (substances activated by air oxidation) might give negative results in
the assay. However, although negative results for suspected pre/prohaptens should be interpreted with
caution, the IL-8 Luc assay correctly judged 11 out of 11 pre-haptens, 6/6 pro-haptens, and 6/8 pre/pro-
haptens in the IL-8 Luc assay data set (2). Based on the recent comprehensive review on three non-animal
methods (the DPRA, the KeratinoSens™ and the h-CLAT) to detect pre and prohaptens (9), and based on
the fact that THP-GS cells used in the IL-8 Luc assay is a cell line derived from THP-1 that is used in the
h-CLAT, the IL-8 Luc assay may also contribute to increase the sensitivity of non-animal methods to
detect pre and pro-haptens in the combination of other methods. Surfactants tested so far gave (false)
positive results irrespective of their type (e.g. cationic, anionic or on-ionic). Finally, chemicals that
interfere with luciferase can confound its activity/measurement, causing apparent inhibition or increased
luminescence (10). For example, phytoestrogen concentrations higher than 1uM were reported to interfere
with luminescence signals in other luciferase-based reporter gene assays due to over-activation of the
luciferase reporter gene. Consequently, luciferase expression obtained at high concentrations of
phytoestrogens or compounds suspected of producing phytoestrogen-like activation of the luciferase
reporter gene needs to be examined carefully (11). Based on the above, surfactants, anhydrides and
chemicals interfering with luciferase are outside the applicability domain of this assay. In cases where
there is evidence demonstrating the non-applicability of the IL-8 Luc assay to other specific categories of
test chemicals, the method should not be used for those specific categories.

6. As described above, the IL-8 Luc assay supports discrimination of skin sensitisers from non-
sensitisers. Further work, preferably based on human data, is required to determine whether IL-8 Luc
results can contribute to potency assessment when considered in combination with other information
sources.

7. Definitions are provided in Appendix L.

PRINCIPLE OF THE TEST

8. The IL-8 Luc assay makes use of a human monocytic leukemia cell line THP-1 that was obtained
from the American Type Culture Collection (Manassas, VA, USA). Using this cell line, the Dept. of
Dermatology, Tohoku University School of Medicine, established a THP-1-derived IL-8 reporter cell line,
THP-GS8, that harbours the Stable Luciferase Orange (SLO) and Stable Luciferase Red (SLR) luciferase
genes under the control of the IL-8 and glyceraldehyde 3-phosphate dehydrogenase (GAPDH)
promoters, respectively (1). This allows quantitative measurement of luciferase gene induction by
detecting luminescence from well-established light producing luciferase substrates as an indicator of the
activity of the IL-8 and GAPDH in cells following exposure to sensitising chemicals.
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9. The dual-colour assay system comprises an orange-emitting luciferase (SLO; Amax = 580 nm)
(12) for the gene expression of the IL-8 promoter as well as a red-emitting luciferase (SLR; Amax = 630
nm) (13) for the gene expression of the internal control promoter, GAPDH. The two luciferases emit
different colours upon reacting with firefly D-luciferin and their luminescence is measured simultaneously
in a one-step reaction by dividing the emission from the assay mixture using an optical filter (14)
(Appendix II).

10. THP-G8 cells are treated for 16 hours with the test chemical, after which SLO luciferase activity
(SLO-LA) reflecting IL-8 promoter activity and SLR luciferase activity (SLR-LA) reflecting GAPDH
promoter activity are measured. To make the abbreviations easy to understand, SLO-LA and SLR-LA are
designated as IL8LA and GAPLA, respectively. Table 1 gives a description of the terms associated with
luciferase activity in the IL-8 Luc assay. The measured values are used to calculate the normalised ILSLA
(nIL8LA), which is the ratio of ILSLA to GAPLA; the induction of nIL8LA (Ind-IL8LA), which is the
ratio of the arithmetic means of quadruple-measured values of the nIL8LA of THP-G8 cells treated with a
test chemical and the values of the nIL8LA of untreated THP-GS cells; and the inhibition of GAPLA (Inh-
GAPLA), which is the ratio of the arithmetic means of quadruple-measured values of the GAPLA of THP-
G8 cells treated with a test chemical and the values of the GAPLA of untreated THP-GS8 cells, and used as
an indicator for cytotoxicity.

Table 1. Description of terms associated with the luciferase activity in the IL-8 Luc assay

Abbreviations  Definition

GAPLA SLR luciferase activity reflecting GAPDH promoter activity
ILSLA SLO luciferase activity reflecting IL-8 promoter activity
nIL8LA ILSLA / GAPLA

Ind-ILSLA nIL8LA of THP-GS cells treated with chemicals / nIL8LA of untreated cells

Inh-GAPLA GAPLA of THP-GS treated with chemicals / GAPLA of untreated cells

CVo05 The lowest concentration of the chemical at which Inh-GAPLA becomes <
0.05.
11. Performance standards (PS) (15) are available to facilitate the validation of modified in vitro IL-8

luciferase test methods similar to the IL-8 Luc assay and allow for timely amendment of this Test
Guideline for their inclusion. Mutual Acceptance of Data (MAD) will only be guaranteed for test methods
validated according to the PS, if these test methods have been reviewed and included in this Test Guideline
by the OECD (16).

DEMONSTRATION OF PROFICIENCY

12. Prior to routine use of the test method described in this Annex to Test Guideline 442E,
laboratories should demonstrate technical proficiency, using the 9 Proficiency Substances listed in
Appendix III in compliance with the Good in vitro Method Practices (17). Moreover, test method users
should maintain a historical database of data generated with the reactivity checks (see paragraph 15) and
with the positive and solvent/vehicle controls (see paragraphs 21-24), and use these data to confirm the
reproducibility of the test method in their laboratory is maintained over time.
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PROCEDURE

13. The Standard Operating Procedure (SOP) for the IL-8 Luc assay is available and should be
employed when performing the test (18). Laboratories willing to perform the test can obtain the
recombinant THP-GS cell line from GPC Lab. Co. Ltd., Tottori, Japan, upon signing a Material Transfer
Agreement (MTA) in line with the conditions of the OECD template. The following paragraphs provide a
description of the main components and procedures of the assay.

Preparation of cells

14. The THP-G8 cell line from GPC Lab. Co. Ltd., Tottori, Japan, should be used for performing the
IL-8 Luc assay (see paragraphs 8 and 13). On receipt, cells are propagated (2-4 passages) and stored frozen
as a homogeneous stock. Cells from this stock can be propagated up to a maximum of 12 passages or a
maximum of 6 weeks. The medium used for propagation is the RPMI-1640 culture medium containing
10% foetal bovine serum (FBS), antibiotic/antimycotic solution (100U/mL of penicillin G, 100ug/mL of
streptomycin and 0.25pg/mL of amphotericin B in 0.85% saline) (e.g. GIBCO Cat#15240-062),
0.15pg/mL Puromycin (e.g. CAS:58-58-2) and 300pg/mL G418 (e.g. CAS:108321-42-2).

15. Prior to use for testing, the cells should be qualified by conducting a reactivity check. This check
should be performed 1-2 weeks or 2-4 passages after thawing, using the positive control, 4-nitrobenzyl
bromide (4-NBB) (CAS:100-11-8, > 99% purity) and the negative control, lactic acid (LA) (CAS:50-21-5,
>85% purity). 4-NBB should produce a positive response to Ind-ILSLA (>1.4), while LA should produce a
negative response to Ind-IL8LA (<1.4). Only cells that pass the reactivity check are used for the assay. The
check should be performed according to the procedures described in paragraphs 22-24.

16. For testing, THP-G8 cells are seeded at a density of 2 to 5 x 10° cells/mL, and pre-cultured in
culture flasks for 48 to 96 hours. On the day of the test, cells harvested from the culture flask are washed
with RPMI-1640 containing 10% FBS without any antibiotics, and then, resuspended with RPMI-1640
containing 10% FBS without any antibiotics at 1 x 10° cells/mL. Then, cells are distributed into a 96-well
flat-bottom black plate (e.g. Costar Cat#3603) with 50uL (5 x 10* cells/well).

Preparation of the test chemical and control substances

17. The test chemical and control substances are prepared on the day of testing. For the IL-8
Luc assay, test chemicals are dissolved in X-VIVO™ 15, a commercially available serum-free medium
(Lonza, 04-418Q), to the final concentration of 20 mg/mL. X-VIVO™ 15 is added to 20 mg of test
chemical (regardless of the chemical’s solubility) in a microcentrifuge tube and brought to a volume of
ImL and then vortexed vigorously and shaken on a rotor at a maximum speed of 8 rpm for 30 min at an
ambient temperature of about 20°C. Furthermore, if solid chemicals are still insoluble, the tube is sonicated
until the chemical is dissolved completely or stably dispersed. For test chemicals soluble in X-VIVO™
15, the solution is diluted by a factor of 5 with X-VIVO™ 15 and used as an X-VIVO™ 15 stock solution
of the test chemical (4 mg/mL). For test chemicals not soluble in X-VIVO™ 15, the mixture is rotated
again for at least 30 min, then centrifuged at 15,000 rpm (=20,000g) for 5 min; the resulting supernatant is
used as an X-VIVO™ 15 stock solution of the test chemical. A scientific rationale should be provided for
the use of other solvents, such as DMSO, water, or the culture medium. The detailed procedure for
dissolving chemicals is shown in Appendix V. The X-VIVO™ 15 solutions described in paragraphs 18-23
are mixed 1:1 (v/v) with the cell suspensions prepared in a 96-well flat-bottom black plate (see paragraph
16).
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18. The first test run is aimed to determine the cytotoxic concentration and to examine the skin
sensitising potential of chemicals. Using X-VIVO™ 15, serial dilutions of the X-VIVO™ 15 stock
solutions of the test chemicals are made at a dilution factor of two (see Appendix V) using a 96-well assay
block (e.g. Costar Cat#EW-01729-03). Next, 50 ul/well of diluted solution is added to 50 pl of the cell
suspension in a 96-well flat-bottom black plate. Thus for test chemicals that are soluble in X-VIVO ™ 15,
the final concentrations of the test chemicals range from 0.002 to 2 mg/mL (Appendix V). For test
chemicals that are not soluble in X-VIVO ™ 15 at 20 mg/mL, only dilution factors that range from 2 to 2'°,
are determined, although the actual final concentrations of the test chemicals remain uncertain and are
dependent on the saturated concentration of the test chemicals in the X-VIVO ™ 15 stock solution.

19. In subsequent test runs (i.e. the second, third, and fourth replicates), the X-VIVO™ 15 stock
solution is made at the concentration 4 times higher than the concentration of cell viability 05 (CV05; the
lowest concentration at which the Inh-GAPLA becomes <0.05) in the first experiment. If Inh-GAPLA does
not decrease below 0.05 at the highest concentration in the first run, the X-VIVO™ 15 stock solution is
made at the first run highest concentration. The concentration of CVO0S5 is calculated by dividing the
concentration of the stock solution in the first run by dilution factor for CV05 (X) (dilution factor CVO05
(X); the dilution factor required to dilute stock solution to CV05) (see Appendix V). For test substances not
soluble in X-VIVO at 20 mg/ml, CV05 is determined by the concentration of the stock solution x 1/X. For
run 2 to 4, a second stock solution is prepared as 4 x CV50 (Appendix V).

20. Serial dilutions of the X-VIVO™ 15 second stock solutions are made at a dilution factor of 1.5
using a 96-well assay block. Next, 50 ul/well of diluted solution is added to 50 ul of the cell suspension in
the wells of a 96-well flat-bottom black plate. Each concentration of each test chemical should be tested in
4 wells. The samples are then mixed on a plate shaker and incubated for 16 hours at 37°C and 5% CO,,
after which the luciferase activity is measured as described below.

21. The solvent control is the mixture of 50 pL/well of X-VIVO™ 15 and 50 pL/well of cell
suspension in RPMI-1640 containing 10% FBS.

22. The recommended positive control is 4-NBB. 20 mg of 4-NBB is prepared in a 1.5-mL
microfuge tube, to which X-VIVO™ 15 is added up to 1 mL. The tube is vortexed vigorously and shaken
on a rotor at a maximum speed of 8 rpm for at least 30 min. After centrifugation at 20,000g for 5 min, the
supernatant is diluted by a factor of 4 with X-VIVO™ 15, and 500 ul of the diluted supernatant is
transferred to a well in a 96-well assay block. The diluted supernatant is further diluted with X-VIVO™ 15
at factors of 2 and 4, and 50 ul of the solution is added to 50 ul of THP-G8 cell suspension in the wells of a
96-well flat-bottom black plate (Appendix VI). Each concentration of the positive control should be tested
in 4 wells. The plate is agitated on a plateshaker, and incubated in a CO, incubator for 16 hours
(37°C, 5% CQ,), after which the luciferase activity is measured as described in paragraph 29.

23. The recommended negative control is LA. 20 mg of LA prepared in a 1.5-mL microfuge tube, to
which X-VIVO™ 15 is added up to 1 mL (20 mg/ mL). Twenty mg/mL of LA solution is diluted by a
factor of 5 with X-VIVO™ 15 (4 mg/mL); 500 pl of this 4 mg/mL LA solution is transferred to a well of a
96-well assay block. This solution is diluted by a factor of 2 with X-VIVO™ 15 and then diluted again by
a factor of 2 to produce 2 mg/mL and 1 mg/mL solutions. 50 pl of these 3 solutions and vehicle control
(X-VIVO™ 15) are added to 50 pl of THP-G8 cell suspension in the wells of a 96-well flat-bottom black
plate. Each concentration of the negative control is tested in 4 wells. The plate is agitated on a plateshaker
and incubated in a CO, incubator for 16 hours (37°C, 5% CQO,), after which the luciferase activity is
measured as described in paragraph 29.
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24. Other suitable positive or negative controls may be used if historical data are available to derive
comparable run acceptance criteria.

25. Care should be taken to avoid evaporation of volatile test chemicals and cross-contamination
between wells by test chemicals, e.g. by sealing the plate prior to the incubation with the test chemicals.

26. The test chemicals and solvent control require 2 to 4 runs to derive a positive or negative
prediction (see Table 2). Each run is performed on a different day with fresh X-VIVO™ 15 stock solution
of test chemicals and independently harvested cells. Cells may come from the same passage.

Luciferase activity measurements

27. Luminescence is measured using a 96-well microplate luminometer equipped with optical filters,
e.g. Phelios (ATTO, Tokyo, Japan), Tristan 941 (Berthold, Bad Wildbad, Germany) and the ARV O series
(PerkinElmer, Waltham, MA, USA). The luminometer must be calibrated for each test to ensure
reproducibility (19). Recombinant orange and red emitting luciferases are available for this calibration.

28. 100puL of pre-warmed Tripluc® Luciferase assay reagent (Tripluc) is transferred to each well of
the plate containing the cell suspension treated with or without chemical. The plate is shaken for 10 min at
an ambient temperature of about 20°C. The plate is placed in the luminometer to measure the luciferase
activity. Bioluminescence is measured for 3 sec each in the absence (FO) and presence (F1) of the optical
filter. Justification should be provided for the use of alternative settings, e.g. depending on the model of
luminometer used.

29. Parameters for each concentration are calculated from the measured values, e.g. ILELA, GAPLA,
nIL8LA, Ind-IL8LA, Inh-GAPLA, the mean £SD of IL8LA, the mean £SD of GAPLA, the mean £SD of
nIL8LA, the mean +SD of Ind-IL8LA, the mean +SD of Inh-GAPLA, and the 95% confidence interval of
Ind-IL8LA. Definitions of the parameters used in this paragraph are provided in Appendices I and IV,
respectively.

30. Prior to measurement, colour discrimination in multi-colour reporter assays is generally achieved
using detectors (luminometer and plate reader) equipped with optical filters, such as sharp-cut (long-pass
or short-pass) filters or band-pass filters. The transmission coefficients of the filters for each
bioluminescence signal colour should be calibrated prior to testing, per Appendix II.
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DATA AND REPORTING

Data evaluation

31. Criteria for a positive/negative decision require that in each run:

- an IL-8 Luc assay prediction is judged positive if a test chemical has a Ind-ILSLA > 1.4 and the lower
limit of the 95% confidence interval of Ind-IL8LA > 1.0
- an IL-8 Luc assay prediction is judged negative if a test chemical has a Ind-ILSLA < 1.4 and/or the lower
limit of the 95% confidence interval of Ind-ILSLA < 1.0

Prediction model

32. Test chemicals that provide two positive results from among the 1%, 2™ 3™ or 4™ runs are
identified as positives whereas those that give three negative results from among the 1%, 2™, 3™ or 4" runs
are identified as supposed negative (Table 2). Among supposed negative chemicals, chemicals that are
dissolved at 20 mg/ml of X-VOVO™ 15 are judged as negative, while chemicals that are not dissolved at
20 mg/ml of X-VOVO™ 15 should not be considered (Figure 1).

Table 2. Criteria for identifying positive and supposed negative

1st run 2nd run 3rd run 4th run Final prediction
Positive Positive - - Positive
Negative Positive - Positive
Negative Positive Positive
Negative Supposed
negative
Negative Positive Positive - Positive
Negative Positive Positive
Negative Supposed
negative
Negative Positive Positive Positive
Negative Supposed
negative
Negative - Supposed
negative
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Figure 1. Prediction model for final judgment

Positive - \
Chemicals . . Soluble at 20 mg/ml Negative
Supposed L )
negative ( \
Should not be
Insoluble at 20 mg/ml considered
Acceptance criteria
33. The following acceptance criteria should be met when using the IL-8 Luc assay:

- Ind-IL8LA should be more than 5.0 at least in one concentration of the positive control, 4-NBB, in each
run.

- Ind-IL8LA should be less than 1.4 at any concentration of the negative control, lactic acid, in each run.

- Data from plates for which the GAPLA of control wells with cells and Tripluc but without chemicals is
less than 5 times of that of well containing test medium only (50 uL/well of RPMI-1640 containing 10%
FBS and 50 pL/well of X-VIVO™ 15) should be rejected.

- Data from plates for which the Inh-GAPLA of all concentrations of the test or control chemicals is less
than 0.05 should be rejected. In this case, the first test should be repeated so the highest final concentration
of the repeated test is the lowest final concentration of the previous test.

TEST REPORT

34. The test report should include the following information:

Test chemicals
-  Mono-constituent substance:

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

e  Physical appearance, water solubility, molecular weight, and additional relevant
physicochemical properties, to the extent available;

e  Purity, chemical identity of impurities as appropriate and practically feasible, etc;
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e  Treatment prior to testing, if applicable (e.g. warming, grinding);

e Solubility in X-VIVO™ 15. For chemicals that are insoluble in X-VIVO™ 15, whether
precipitation or flotation are observed after centrifugation;

e  Concentration(s) tested;
e  Storage conditions and stability to the extent available;

e Justification for choice of solvent/vehicle for each test chemical if X-VIVO™ 15 has not been
used.

- Multi-constituent substance, UVCB and mixture:

e  Characterisation as far as possible by e.g. chemical identity (see above), purity, quantitative
occurrence and relevant physicochemical properties (see above) of the constituents, to the
extent available;

e  Physical appearance, water solubility, and additional relevant physicochemical properties, to
the extent available;

e  Molecular weight or apparent molecular weight in case of mixtures/polymers of known
compositions or other information relevant relevant for the conduct of the study;

e Treatment prior to testing, if applicable (e.g. warming, grinding);

e Solubility in X-VIVO™ 15. For chemicals that are insoluble in X-VIVO™ 15, whether
precipitation or flotation are observed after centrifugation;

e  Concentration(s) tested,;
e  Storage conditions and stability to the extent available.

e Justification for choice of solvent/vehicle for each test chemical, if X-VIVO™ 15 has not
been used.

Controls
- Positive control:
e  Chemical identification, such as [IUPAC or CAS name(s), CAS number(s), SMILES or InChl

code, structural formula, and/or other identifiers;

e  Physical appearance, water solubility, molecular weight, and additional relevant
physicochemical properties, to the extent available and where applicable;

e  Purity, chemical identity of impurities as appropriate and practically feasible, etc;
e Treatment prior to testing, if applicable (e.g. warming, grinding);

e  Concentration(s) tested,

e  Storage conditions and stability to the extent available;

e Reference to historical positive control results demonstrating suitable acceptance criteria, if
applicable.
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- Negative control:
e  Chemical identification, such as [IUPAC or CAS name(s), CAS number(s), and/or other
1dentifiers;
e  Purity, chemical identity of impurities as appropriate and practically feasible, etc;

e  Physical appearance, molecular weight, and additional relevant physicochemical properties in
the case other negative controls than those mentioned in the Test Guideline are used and to the
extent available;

e  Storage conditions and stability to the extent available;

e Justification for choice of solvent for each test chemical.

Test method conditions

- Name and address of the sponsor, test facility and study director;
- Description of test method used;
- Cell line used, its storage conditions, and source (e.g. the facility from which it was obtained);

- Lot number and origin of FBC, supplier name, lot number of 96-well flat-bottom black plate, and lot
number of Tripluc reagent;

- Passage number and cell density used for testing;

- Cell counting method used for seeding prior to testing and measures taken to ensure homogeneous cell
number distribution;

- Luminometer used (e.g. model), including instrument settings, luciferase substrate used, and
demonstration of appropriate luminescence measurements based on the control test described in
Appendix II;

- The procedure used to demonstrate proficiency of the laboratory in performing the test method (e.g. by
testing of proficiency substances) or to demonstrate reproducible performance of the test method over
time.

Test procedure

- Number of replicates and runs performed;

- Test chemical concentrations, application procedure and exposure time (if different from those
recommended);

- Description of evaluation and decision criteria used;
- Description of study acceptance criteria used;

- Description of any modifications of the test procedure.

Results

© OECD 2018

ol



o2

521 442K OECD/OCDE

- Measurements of ILSLA and GAPLA;

- Calculations for nIL8LA, Ind-IL8LA, and Inh-GAPLA;

- The 95% confidence interval of Ind-IL8LA;

- A graph depicting dose-response curves for induction of luciferase activity and viability;

- Description of any other relevant observations, if applicable.

Discussion of the results

- Discussion of the results obtained with the IL-8 Luc assay;

- Consideration of the assay results in the context of an IATA, if other relevant information is available.

Conclusion
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APPENDIX I

DEFINITIONS

Accuracy: The closeness of agreement between test method results and accepted reference values. It is a
measure of test method performance and one aspect of relevance. The term is often used interchangeably
with concordance to mean the proportion of correct outcomes of a test method (16).

AOP (Adverse Outcome Pathway): Sequence of events from the chemical structure of a target chemical
or group of similar chemicals through the molecular initiating event to an in vivo outcome of interest (20).

CV05: Cell viability 05. Minimum concentration at which chemicals show less than 0.05 of Inh-GAPLA.

FInSLO-LA: Abbreviation used in the validation report and in previous publications regarding the IL-8
Luc assay to refer to Ind-IL8LA. See Ind-IL8LA for definition.

GAPLA: Luciferase Activity of Stable Luciferase Red (SLR) (Amax = 630 nm), regulated by GAPDH
promoter and demonstrates cell viability and viable cell number.

Hazard: Inherent property of an agent or situation having the potential to cause adverse effects when an
organism, system or (sub) population is exposed to that agent.

IATA (Integrated Approach to Testing and Assessment): A structured approach used for hazard
identification (potential), hazard characterisation (potency) and/or safety assessment (potential/potency
and exposure) of a chemical or group of chemicals, which strategically integrates and weights all relevant
data to inform regulatory decision regarding potential hazard and/or risk and/or the need for further
targeted and therefore minimal testing.

II-SLR-LA: Abbreviation used in the validation report and in previous publications regarding the IL-8
Luc assay to refer to Inh-GAPLA. See Inh-GAPLA for definition

IL-8 (Interleukin-8): A cytokine derived from endothelial cells, fibroblasts, keratinocytes, macrophages,
and monocytes that causes chemotaxis of neutrophils and T-cell lymphocytes.

IL8LA: Luciferase Activity of Stable Luciferase Orange (SLO) (Amax = 580 nm), regulated by IL-8
promoter.

Ind-IL8LA: Fold induction of IL8LA. It is obtained by dividing the nIL8LA of THP-GS cells treated with
chemicals by that of non-stimulated THP-G8 cells and represents the induction of IL-8 promoter activity

by chemicals.

Inh-GAPLA: Inhibition of GAPLA. It is obtained by dividing GAPLA of THP-GS treated with chemicals
with GAPLA of non-treated THP-G8 and represents cytotoxicity of chemicals.

Minimum induction threshold (MIT): the lowest concentration at which a chemical satisfies the positive
criteria

Mixture: A mixture or a solution composed of two or more substances in which they do not react.
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Mono-constituent substance: A substance, defined by its quantitative composition, in which one main
constituent is present to at least 80% (w/w).

Multi-constituent substance: A substance, defined by its quantitative composition, in which more than
one of the main constituents is present in a concentration > 10% (w/w) and < 80% (w/w). A multi-
constituent substance is the result of a manufacturing process. The difference between mixture and multi-
constituent substance is that a mixture is obtained by blending of two or more substances without chemical
reaction. A multi-constituent substance is the result of a chemical reaction.

nIL8LA: The SLO luciferase activity reflecting IL-8 promoter activity (ILSLA) normalised by the SLR
luciferase activity reflecting GAPDH promoter activity (GALPA). It represents IL-8 promoter activity after
considering cell viability or cell number.

nSLO-LA: Abbreviation used in the validation report and in previous publications regarding the IL-8 Luc
assay to refer to nIL8LA. See nIL8LA for definition

Positive control: A replicate containing all components of a test system and treated with a substance
known to induce a positive response. To ensure that variability in the positive control response across
time can be assessed, the magnitude of the positive response should not be excessive.

Pre-haptens: Chemicals which become sensitisers through abiotic transformation.
Pro-haptens: Chemicals requiring enzymatic activation to exert skin sensitisation potential.

Relevance: Description of relationship of the test to the effect of interest and whether it is meaningful
and useful for a particular purpose. It is the extent to which the test correctly measures or predicts the

biological effect of interest. Relevance incorporates consideration of the accuracy (concordance) of a test
method (16).

Reliability: Measures of the extent that a test method can be performed reproducibly within and between
laboratories over time, when performed using the same protocol. It is assessed by calculating intra- and
inter-laboratory reproducibility and intra-laboratory repeatability (16).

Run: A run consists of one or more test chemicals tested concurrently with a solvent/vehicle control and
with a positive control.

Sensitivity: The proportion of all positive/active chemicals that are correctly classified by the test. It is a
measure of accuracy for a test method that produces categorical results, and is an important consideration

in assessing the relevance of a test method (16).

SLO-LA: Abbreviation used in the validation report and in previous publications regarding the IL-8 Luc
assay to refer to ILSLA. See IL8LA for definition.

SLR-LA: Abbreviation used in the validation report and in previous publications regarding the IL-8 Luc
assay to refer to GAPLA. See GAPLA for definition.

Solvent/vehicle control: An untreated sample containing all components of a test system except of the
test chemical, but including the solvent/vehicle that is used. It is used to establish the baseline response
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for the samples treated with the test chemical dissolved or stably dispersed in the same solvent/vehicle.
When tested with a concurrent medium control, this sample also demonstrates whether the solvent/vehicle
interacts with the test system.

Specificity: The proportion of all negative/inactive chemicals that are correctly classified by the test. It is a
measure of accuracy for a test method that produces categorical results and is an important consideration in
assessing the relevance of a test method (16).

Substance: Chemical elements and their compounds in the natural state or obtained by any production
process, inducing any additive necessary to preserve the stability of the product and any impurities
deriving from the process used, but excluding any solvent which may be separated without affecting the
stability of the substance or changing it composition.

Surfactant: Also called surface-active agent, this is a substance, such as a detergent, that can reduce the
surface tension of a liquid and thus allow it to foam or penetrate solids; it is also known as a wetting agent.
(TG437)

Test chemical: The term "test chemical” is used to refer to what is being tested.

THP-G8: An IL-8 reporter cell line used in IL-8 Luc assay. The human macrophage-like cell line THP-1
was transfected the SLO and SLR luciferase genes under the control of the IL-8 and GAPDH promoters,
respectively.

United Nations Globally Harmonized System of Classification and Labeling of Chemicals (UN
GHS): A system proposing the classification of chemicals (substances and mixtures) according to
standardised types and levels of physical, health and environmental hazards, and addressing
corresponding communication elements, such as pictograms, signal words, hazard statements,
precautionary statements and safety data sheets, so that to convey information on their adverse effects
with a view to protect people (including employers, workers, transporters, consumers and emergency
responders) and the environment (21).

UVCB: substances of unknown or variable composition, complex reaction products or biological
materials.

Valid test method: A test method considered to have sufficient relevance and reliability for a specific

purpose and which is based on scientifically sound principles. A test method is never valid in an absolute
sense, but only in relation to a defined purpose.
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APPENDIX II

PRINCIPLE OF MEASUREMENT OF LUCIFERASE ACTIVITY AND DETERMINATION
OF THE TRANSMISSION COEFFICIENTS OF OPTICAL FILTER FOR SLLO AND SLR

MultiReporter Assay System -Tripluc- can be used with a microplate-type luminometer with a multi-
colour detection system, which can equip an optical filter (e.g. Phelios AB-2350 (ATTO), ARVO
(PerkinElmer), Tristar LB941 (Berthold)). The optical filter used in measurement is 600—620 nm long
or short pass filter, or 600—700 nm band pass filter.

(1) Measurement of two-colour luciferases with an optical filter.

This is an example using Phelios AB-2350 (ATTO). This luminometer is equipped with a 600 nm
long pass filter (R60 HOYA Co.), 600 nm LP, Filter 1) for splitting SLO (Amax = 580 nm) and SLR
(Amax = 630 nm) luminescence.

To determine transmission coefficients of the 600 nm LP, first, using purified SLO and SLR
luciferase enzymes, measure i) the intensity of SLO and SLR bioluminescence intensity without filter
(F0), ii) the SLO and SLR bioluminescence intensity that passed through 600 nm LP (Filter 1), and
iii) calculate the transmission coefficients of 600 nm LP for SLO and SLR listed below.

Transmission coefficients |Abbreviation [Definition
SLO %ﬁréﬁ ion |00 The filter’s transmission
SIMISSIO Reo coefficient for the SLO
coefficients
SLR I;llter ! .. R The filter’s transmission
ransmission Reo coefficient for the SLR
coefficients

When the intensity of SLO and SLR in test sample are defined as O and R, respectively, i) the
intensity of light without filter (all optical) FO and ii) the intensity of light that transmits through 600
nm LP (Filter 1) F1 are described as below.

FO=O+R

FlZKOR(,O x O+ KRR6() x R

These formulas can be rephrased as follows:

(FO) ( 1 1 ><O>
F1 KOpeo  KRpeo/ \R

Then using calculated transmittance factors (kOgrgo and kRgrg) and measured FO and F1, you can
calculate O and R-value as follows:

<O> ( 1 1 >_1<FO>
R KOpeo  KRgeo F1

Materials and methods for determining transmittance factor
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(1) Reagents

- Single purified luciferase enzymes:

Lyophilised purified SLO enzyme

Lyophilised purified SLR enzyme

(which for the validation work were obtained from GPC Lab. Co. Ltd., Tottori, Japan with THP-G8
cell line)

- Assay reagent:

Tripluc® Luciferase assay reagent ( for example from TOYOBO Cat#MRA-301)

- Medium: for luciferase assay (30 ml, stored at 2 — 8°C)

Final conc. in | Required
Reagent Conc. )

medium amount
RPMI-1640 - - 27 ml
FBS - 10 % 3ml

(2) Preparation of enzyme solution

Dissolve lyophilised purified luciferase enzyme in tube by adding 200 pl of 10 ~ 100 mM Tris/HCI or
Hepes/HCI (pH 7.5 ~ 8.0) supplemented with 10% (w/v) glycerol, divide the enzyme solution into 10
ul aliquots in 1.5 ml disposable tubes and store them in a freezer at -80°C. The frozen enzyme
solution can be used for up to 6 months. When used, add 1 ml of medium for luciferase assay (RPMI-
1640 with 10% FBS) to each tube containing the enzyme solutions (diluted enzyme solution) and
keep them on ice to prevent deactivation.

(3) Bioluminescence measurement

Thaw Tripluc® Luciferase assay reagent (Tripluc) and keep it at room temperature either in a water
bath or at ambient air temperature. Power on the luminometer 30 min before starting the measurement
to allow the photomultiplier to stabilise. Transfer 100 pl of the diluted enzyme solution to a black 96
well plate (flat bottom) (the SLO reference sample to #B1, #B2, #B3, the SLR reference sample to
#D1, #D2, #D3). Then, transfer 100 pl of pre-warmed Tripluc to each well of the plate containing the
diluted enzyme solution using a pipetman. Shake the plate for 10 min at room temperature (about
25°C) using a plate shaker. Remove bubbles from the solutions in wells if they appear. Place the plate
in the luminometer to measure the luciferase activity. Bioluminescence is measured for 3 sec each in
the absence (FO0) and presence (F1) of the optical filter.

Transmission coefficient of the optical filter was calculated as follows:

Transmission coefficient (SLO (kOgrgo))= (#B1 of F1+ #B2 of F1+ #B3 of F1) / (#B1 of FO+ #B2 of
FO+ #B3 of FO)

Transmission coefficient (SLR (kRge0))= (#D1 of F1+ #D2 of F1+ #D3 of F1) / (#D1 of FO+ #D2 of
FO+ #D3 of FO)

Calculated transmittance factors are used for all the measurements executed using the same
luminometer.

Quality control of equipment

The procedures described in the IL-8 Luc protocol should be used (18).
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APPENDIX III

PROFICIENCY SUBSTANCES

Prior to routine use of the test method described in this Annex to Test Guideline 442E, laboratories
should demonstrate technical proficiency by obtaining the expected IL-8 Luc assay prediction for the 9
substances recommended in Table 1 and by obtaining values that fall within the respective reference
range for at least 8 out of the 9 proficiency substances (selected to represent the range of responses for
skin sensitisation hazards). Other selection criteria were that the substances are commercially available,
and that high-quality in vivo reference data as well as high quality in vitro data generated with the 1L-8
Luc assay are available. Also, published reference data are available for the IL-8 Luc assay (6) (1).

Table 1: Recommended substances for demonstrating technical proficiency with the IL-8 Luc assay

Solubility Reference range
in (ng/mL)*
. X- In vivo IL-8 Luc
Proficiency substances CAS no. State VIVO15 prediction' predictionz V05" IL-8 Luc
at 20 MIT?
mg/mL
2,4-Dinitrochlorobenzene 97-00-7  Solid  Insoluble ~ Scnsitiser Positive 23-3.9 0.5-2.3
(Extreme)
Formaldehyde 50-00-0  Liquid  Soluble ~ Scnsitiser Positive 9-30 49
(Strong)
2-Mercaptobenzothiazole 149-304  Solid  Tnsoluble ~Scnsitiser Positive 250-290 60-250
(Moderate)
L - Sensitiser .
Ethylenediamine 107-15-3  Liquid  Soluble (Moderate) Positive 500-700 0.1-0.4
Ethyleneglycol Lo Sensitiser -
dimethacrylate 97-90-5 Liquid Insoluble (Weak) Positive >2000 0.04-0.1
4-Allylanisole (Estragol) 140-67-0  Liquid Insoluble Sf@;ﬁ? Positive >2000  0.01-0.07
Streptomycin sulphate 3810-74-0  Solid Soluble N(.m_ Negative >2000 >2000
sensitiser
Glycerol 56-81-5  Liquid  Soluble Non- Negative >2000 >2000
sensitiser
Isopropanol 67-63-0  Liquid  Soluble Non- Negative >2000 >2000

sensitiser

Abbreviations: CAS no. = Chemical Abstracts Service Registry Number

" The in vivo potency is derived using the criteria proposed by ECETOC (19).
?Based on historical observed values (1) (6).
*CV05 and IL-8 Luc MIT were calculated using water solubility given by EPI Suite™.

*CV05: the minimum concentration at which chemicals show less than 0.05 of Inh-GAPLA.
> MIT: the lowest concentrations at which a chemical satisfies the positive criteria.
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APPENDIX IV

INDEXES AND JUDGMENT CRITERIA

nILSLA (nSLO-LA)

The j-th repetition (j = 1-4) of the i-th concentration (i = 0-11) is measured for ILSLA (SLO-LA) and
GAPLA (SLR-LA) respectively. The normalised IL8LA, referred to as nILSLA (nSLO-LA), and is
defined as:

nlL8LA ;= IL8LAj/ GAPLA
This is the basic unit of measurement in this assay.

Ind-ILSLA (FInSLO-LA)
The fold increase of the averaged nIL8LA (nSLO-LA) for the repetition on the i-th concentration
compared with it at the 0 concentration, Ind-IL8LA, is the primary measure of this assay. This ratio is
written by the following formula:

Ind-ILSLA; = {1/4)x 3 nILSLA, /{1/4)x Y nILSLA, |

The lead laboratory has proposed that a value of 1.4 corresponds to a positive result for the tested
chemical. This value is based on the investigation of the historical data of the lead laboratory. Data
management team then used this value through all the phases of validation study. The primary outcome,
Ind-IL8LA, is the ratio of 2 arithmetic means as shown in equation.

95% confidence interval (95% CI)

The 95% confidence interval (95% CI) based on the ratio can be estimated to show the precision of
this primary outcome measure. The lower limit of the 95% CI > 1 indicates that the nIL8LA with the i-th
concentration is significantly greater than that with solvent control. There are several ways to construct
the 95% CI. We used the method known as Fieller’s theorem in this study. This 95% confidence interval
theorem is obtained from the following formula:

-B-+B*-4AC -B++B?-4AC

2A 2A ’
_ sd? _ sd,
where A=X; —t] <= B=-2xXxy, C=y/ ~t]  x— and =4,
0 Yi

X, =(1/ny)x Y- nIL8LA,, ,sc = {L/(n, —1)}x X (nILSLA, X, ],

n, =4,y = (””yi)x Zj(nngLAiJ)’ sd, = {1/(ny,- _1)}X Zj(nngLA” _yi)Z '

t0_975(V) 1s 97.5 percentile of the central t distribution with the V of the degree of freedom, where

© OECD 2018

61



62

62| 442K OECD/OCDE

e sd2 ) |(s@ ) s )
v_| 5% 59 /(ﬂJ /g ~1)+| — | /n, ~1)}
N Ny, Ny ny,

Inh-GAPLA (II-SLR-LA)
The Inh-GAPLA is a ratio of the averaged GAPLA (SLR-LA) for the repetition of the i-th
concentration compared with that with solvent control, and this is written by

Inh-GAPLA = {1/4)x 3 GAPLA  f/{1/4)x Y GAPLA |

Since the GAPLA is the denominator of the nIL8LA, an extremely small value causes large variation in
the nIL8LA. Therefore, Ind-IL8LA values with an extremely small value of Inh-GAPLA (less than 0.05)
might be considered poor precision.
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APPENDIX V

THE SCHEME OF THE METHODS TO DISSOLVE CHEMICALS FOR THE IL-8 LUC
ASSAY.

(a) For chemicals dissolved in X-VIVO™ 15 at 20 mg/mL

If the chemical is soluble in X-VIVO™ 15 ?
(1strun)O a dilution factor of 5 O

20 mg/mLO Stock solution

o . a dilution factor of 20 (4 mg/mL)]

HHHHHHHHHUH¢

mg/mLO 4 mg/mLO
2 mg/mLO

1 Add to cell suspension in a 96l well plate (50 [JL : 50 [L)O

SIS IS SIS S| SSISS|SS{SS) SS|ES

0.5mg/mLO 2 mg/mLO
1 mg/mLO

Determine the highest concentration of the following experiments]

C\V05; the lowest concentration at which Inh-
GAPLA becomes <0.05 (the concentration of
stock solution x 1/dilution factor (X) )OI

|| -SLR-LA

13

Inh-GAPLA

mmmt.

4 of - . <
=

Final concentration in 2n, 3 and 4™ experiment[]

1 mg/mL3 mg/mLO
e 0.5 mg/mLE2 mg/mLO
2nd, 3rd or 4th runl] ?
dllute O
| — [t] x1O0  4xCVO05 (4 x the concentration

a dilution factor of 1.500  of stock solytion x 1/X )

P S

Addition to cells in a 96 well plate (50 [JL : 50 [JL)J

“axcvost
e e e e ] ] ] ] ] ]
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(b) For chemicals insoluble in X-VIVO™ 15 at 20 mg/mL

If the chemical is insoluble in X-VIVO™ 15

0 1st run)O Rotate and
( ) 20 mg/mL [entrifuge] x [uPeratant

(Stock solution)
ARlilutiondactor@®fER (] ock solution)

S HRN RS R R R R TR T TR T8 ¥

x1/10240 x1/2560 x1/640 x1/160 x1/40 x10
od x1/5120 x1/1280 x1/320 x1/80 x1/20

l Add to cell suspension in a 96 well plate (50 [JL : 50 [JL)O

] e ] e ) e ) b b b b e

x1/20480 x1/5120 x1/1280 x1/320 x1/801 x120 o
oO x1/10240  x1/2560 x1/6401 x1/160 x1/40 Final@ilutiond
<,

d CVO05; the lowest concentration at which Inh-

g N GAPLA becomes <0.05 (the concentration of

&7 / stock solution x 1/dilutionfactor (X) )OI

Final concentration in 2nd, 3 and 4™ experiment[]
x1/204801 € === — - x1/800  x1/20

o0 x1/10240 x1/16d x1/40

1/xX0

2nd, 3rd or 4th run
dilute D

X-VIVO™ 15 control x1O 4xCV05 (4x@he concentration
| contol a dilution factor of 1.5001 _ Of stock solytion x 1/X )5

I

Addition to cells in a 96 well plate (50 [JL : 50 [JL)J

axcvost
e e e e e e e e e e b (55
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APPENDIX VI

THE SCHEME OF THE METHOD TO DISSOLVE 4-NBB FOR THE POSITIVE CONTROL
OF THE IL-8 LUC ASSAY.

The positive control : 4-NBB (insoluble in X-VIVO™ 15) [

a dilution factor of 4

e (N —

Rotate and
20 mg/miC] centrifuge ] Supernatant x1/40
x10O
dilution at factor of 20
%
x1/160 x1/8[0 x1/40
X-VIVO™ 15
control O

Addition to cells in
l a 96 well plate (50 [JL : 50 [JL)C

e e e

X-VIVO™ 15 x1/3200 x1/160 x1/801
control
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