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JaCVAM statement on
the Stably transfected Transcriptional Activation Assay
to Detect ER mediated activity

At a meeting held on 6 December 2016 at the National Institute of Health Sciences (NIHS) in
Tokyo, Japan, the Japanese Center for the Validation of Alternative Methods (JaCVAM)

Regulatory Acceptance Board unanimously endorsed the following statement:

Proposal: The Stably transfected Transcriptional Activation Assay to Detect ER mediated
activity (ER STTA) is an in vitro test method that uses cultured cells to assess the
effect of chemical substances on estrogen receptors. A high reliability with regard
to positive/negative classification means that the ER STTA is considered
equivalent to the BG1 Luc ER antagonist assay as a suitable test method for use in

a regulatory context.

This statement was prepared following a review of the Organisation for Economic
Co-operation and Development (OECD) Test Guideline (TG) 455 Performance-Based Test
Guideline for Stably Transfected Transactivation In Vitro Assays to Detect Estrogen Receptor
Agonists and Antagonists as well as of a validation report on the Stably transfected
Transcriptional Activation Assay to Detect ER mediated activity, Part A (agonist assay) and
Part B (antagonist assay), together with other materials prepared by the Endocrine Disruption
Testing 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 Stably transfected Transcriptional Activation Assay to
Detect ER mediated activity as a useful means for assessing ocular irritation potency during

safety assessments by regulatory agencies.

Yasuo Ohno Akiyoshi Nishikawa
Chairperson Chairperson
JaCVAM Regulatory Acceptance Board JaCVAM Steering Committee

6 December 2016



The JaCVAM Regulatory Acceptance Board was established by the JaCVAM Steering
Committee, and 1s 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 (nominee by JaCVAM Steering Committee) : Chairperson

Mr. Naofumi lizuka (Pharmaceuticals and Medical Devices Agency)

Mr. Yoshiaki Ikarashi (National Institute of Health Sciences: NIHS)

Mr. Yuji Ishii (Biological Safety Research Center: BSRC, NIHS)

Ms. Yumiko Iwase (Japan Pharmaceutical Manufacturers Association)

Mr. Kazuhiro Kaneko (Japan Chemical Industry Association)

Mr. Eiji Maki (Japanese Society of Immunotoxicology)

Mr. Takeshi Morita (Japanese Environmental Mutagen Society)

Mr. Akiyoshi Nishikawa (BSRC, NIHS)

Mr. Kazutoshi Shinoda (Pharmaceuticals and Medical Devices Agency)

Ms. Mariko Sugiyama (Japan Cosmetic Industry Association)

Ms. Koko Tanigawa (Japanese Society for Alternatives to Animal Experiments)
Mr. Takashi Yamada (National Institute of Technology and Evaluation)

Mr. Hiroo Yokozeki (Japanese Society for Dermatoallergology and Contact Dermatitis)
Mr. Takemi Yoshida (Japanese Society of Toxicology)

Mr. Isao Yoshimura (nominee by Chairperson)

Term: From Ist April 2014 to 31st March 2016

Mr. Yasuo Ohno (nominee by JaACVAM Steering Committee) : Chairperson
Mr. Naofumi lizuka (Pharmaceuticals and Medical Devices Agency)

Mr. Yoshiaki Ikarashi (National Institute of Health Sciences: NIHS)

Mr. Noriyasu Imai (Japanese Society for Alternatives to Animal Experiments)
Mr. Tomoaki Inoue (Japanese Society of Immunotoxicology)

Mr. Yuji Ishii (BSRC, NIHS)

Ms. Yumiko Iwase (Japan Pharmaceutical Manufacturers Association)

Mr. Takeshi Morita (Japanese Environmental Mutagen Society)

Mr. Shunji Nakai (Japan Chemical Industry Association)

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

Mr. Akiyoshi Nishikawa (BSRC, NIHS)

Mr. Satoshi Numazawa (Japanese Society of Toxicology)

Mr. Kazutoshi Shinoda (Pharmaceuticals and Medical Devices Agency)

Ms. Mariko Sugiyama (Japan Cosmetic Industry Association)

Mr. Hiroo Yokozeki (Japanese Society for Dermatoallergology and Contact Dermatitis)

Term: From 1st April 2016 to 31st March 2018



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

after receiving the report from JaCVAM Regulatory Acceptance Board:

Mr. Akiyoshi Nishikawa (BSRC, NIHS): Chairperson

Mr. Toru Kawanishi (NIHS)

Mr. Mitsuru Hida (Ministry of Health, Labour and Welfare)

Ms. Yoko Hirabayashi (Division of Toxicology, BSRC, NIHS)

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

Mr. Masamitsu Honma (Division of Genetics and Mutagenesis, BSRC, NIHS)

Mr. Atsushi Kato (National Institute of Infectious Diseases)

Mr. Tetsuya Kusakabe (Ministry of Health, Labour and Welfare)

Mr. Kaoru Misawa (Ministry of Health, Labour and Welfare)

Mr. Takatoshi Nakamura (Pharmaceutical & Medical Devices Agency)

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

Ms. Yuko Sekino (Division of Pharmacology, BSRC, NIHS)

Mr. Kazutoshi Shinoda (Pharmaceuticals and Medical Devices Agency)

Mr. Atsuya Takagi (Animal Management Section of the Division of Toxicology, BSRC,
NIHS)

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

Mr. Hajime Kojima (Division of Risk Assessment, BSRC, NIHS): Secretary
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hERo-HeLa-9903 iz N /2= A b a7 52254k (Estrogen receptor : ER) E# F B R HA
IR LRBRE © The Stably Transfected TA assay using the human ERa-HeLa-9903 cell line (ER
STTA 5, LAF, ARRBRIE) X, (E¥WEO A bl (BXOWI=A ha s y) {HHE%E
(BRI 0 BT 5 in vitro BRERIED —> T, WM ELWERI RO T- DI S
ZbDTHD, AHBRIEIT HeLa MilEl :%)\é:hf: ERo DIEHALIC L > TR Z D LAR—%
— B T OIEGIEEDZE 2 LI BICHET 2R TH 5,

ARRIEDONY 7= 3 ‘/HF%KOV’C&\ ERa 7 F=Z & ERa 7 # A=A MID
W, ZNENISNL L7 hisk N Y 77— a VRN I S iz, 7 3 =R bk Y 57—
va viEE Y 1. OECD (Organisation for Economic Co-operation and Development) (Z 2006
FIRE S, 7o H T2 MRBAY T —v a3 Vil E Y 13, 2014 FiCiRH S, Al
X 2009 FFITAERIE T A KT A > (Test Guideline: TG) 455 & L CARIN Y, %#H 1L 2015
2 TG455 OEETHE LT TG &72 o 7= 9, JaCVAM (Japanese Center for Validation of
Alternative Methods) AR, WNAWH < FLERBRIEE BRI Z B2 KV fEi S L7z TER
STTA % : hER o -HeLa-9903 #iffd & FIV /o= 2 b v &7 o 2 28R 58 BLR IS GIE ML AR
EOFHI ST CER 28 4210 A 21 H) AW T, ARBRIEDZ S MEIZ DWW TRRGET LTz,

1. RBREOES
4% : ERSTTA #% (hER o -HeLa-9903 #ila% /2= X b v & U BIKIE R R H Ris
BEEMHALRABRE)

RET HRBEBURBR . invivo RBRIED [ > %2 AV 5 FEIERHER ) (OECD TG440,

2007) ¥, #RBETLHERIETH D, FUORBIELE LT, invitro REBED 17 > bE

A b a7 U RS MERER ] (OECD TG 493,2015) 9% BGI1Luc4E2 flfa % AV 5T A b

0 7 S KRR GE LR : BG1Luc estrogen receptor transactivation assay (BG1Luc ER TA) |
(OECD TG 457,2012) "% &% 5,

AREBIEOBNE . EKO ER *%*AL T I=A MEH., HHWET X T=Z MEH AR
TACFWEZ A7 ) —=0 7 D72l ABRiEIL, HeLa fildiC & b ER o & fHF YT HE
H4AHTST7AIRNEZA b /f/ﬁi\éﬁﬂﬁ' (Estrogen responsive element : ERE) @ iV
V7 27— PHEEBFEBNELR =TT AI REEA - BERB SIS0 (hER «-
HeLa-9903 #ifd) M5, Z OMKIHERDE 2R LI DLy 7 =T —BIEEDZLL
ZHET D,

2. FHMEICAWZERE X UFHERNE OB FR 2 44
T A=A b ARl 5 RBRAICE LT, () AR ERHIAT FERE 23 ol & 72 o T
4 BRGNS L Te ") 7= a e FEl S iz, £ O ENY 2006 42 OECD (2



FEH S 41, 2009 4RI TG455 & LTRSS 7=, 2D TG455 1%, 2012 4F1Z BG1Luc ER TA £
D7 F=A NalBR{E A2 U E T D HERREREBRIE T A N7 4 (Performance-Based Test
Guideline :PBTG) I H# S 41, H o TT7 2= & MkBR O MEHEFLYE (Performance Standards :
PS) NABHSNIZ Y, 7o ¥ =R b EFHET HREBIEICE L TiX, JaCVAM 23HL &7
ST, WREIIZ 4 RBHEER TN T — a UIFEREE S iz, T X A=A RN F—
g VHEEIL, IR ENTET I =2 MIOWTORY F— g Vs EDBNINGE &
LCHH SN, REIICT =2 Nl (partA) &7 > % T= bl (partB) &5
DH—ONY F—va VIREEL LTARSNEZ?, Z2RHDONY F—3 g ViiEEIc kS
X204 ICT U H A= MRBRZ WS T 5 TG455 WETER DY OECD IZHEH S 4L, 7KGR S 4L
2o THHOEEZE VT, JaCVAM N7 < SLARABRIE G EHRIE R B A MG L, k&
ELTELEDELDOEFHMLERE LTz,

AGABRIEIT HeLa fldlC B b ERe 23 A L, 38E7EBL S ¥ 72 hER « -HeLa-9903 fififia 4
AN, 7TIA=ZA MBROT v FT=X NOWEZEZRETE L X972 invitrodRIEIZ L2
DT 5, /KX Dimethyl sulfoxide (DMSO) IS 2 IAH 72 BRI E I T&E 2 5T
A =, FALL O ER BREEHEALRERYE CTH 5 BGlLue ER TA THW 54125 BG1Luc #f
falx, ERa B ERB BIMGAFHBLL THY, WMEZLZN LIEHABBEHARETH DL & S
TW5d, Zhizxt LT, RRBIETIX, Mifkice N ERa OAEI LIoEfAZ R AIRETH
L), 28D ER T A Y 7+ —25 (ERa, ERB) IZxF L CREAZRERMEZ RILFME T
MO TE LT, EMENFHMIZBS W CTHRBRIEOR RILF%E B 2 b, ER 24 LCEH
THFWEE AT ) —=2 7T 5 HEE L TR RZYERNH L E2 b5,

3. ARREOH AL BEARR

ARRBIETZHICT 2 =2 b & ER LOFREICE EELTT T =R FOTEMZ T
LR AR TE 5 A803MEN T35, ICCVAM (Interagency Coordinating Committee on the
Validation of Alternative Methods) ZMi/3%H, ER f AR, T EIEKHBREOR R L O—
B ARBIE DR, FrREIZRIFTH Y | BB D0 e S fRZ R LT

Do
BGl1Luc ER TA RERIEICH UBENEL . TI=RA b, T X IT=A F% 1/100 DIEET
BmHTE 5,

ARRBIEIZ X B OT =R MEM - 7o 2 =X NEWDO R TV —=2 T Dk
K% ICCVAM ZHFEE OB L2/ R, —BeRIX 100% Th o7z, = A F a7 D
BHICHOW LN BEFEOMIER (WFEEDOE b ER ZFIH3 2 BGl #ljg) 72 & & il LT
b, B E SRR E OB B Ch D, AERE THUV TV S hER o -HeLa-9903
HIRR I T HEIE S N 720D R YE O 72D ORI 2 25 2 N TE, 2RO EWE O A
7)== ZIZENTN D,

LAR—4#—L LTHW WALV Y 7 =T —BIRMHICHE LY 5 % 2058 CTlE. ER FEFR;



FE 7R TTHECBRE T K 0 AGE (b L <UEBkaM) OS2 A0 3 2 wRethEny & 2 7o o s
ML TH D, EREZN LIALFWE DT A sa U i5EE —RA Y ) —= 73 5T E
FI723 B R TH D2, M ORI L > T ER ORUSHENZEL LW Z & 2R L THEL &%
ERH D, OECDTG TRENTZERa 7 A=A MBLWERa 7 ¥ A= FNlBRZNE
DRGEEHEZYE 14 WE L 10 WEZHOCTHEICEEZHITEB ZEBRETH D,
F 72, B & LCT/K=R Ethanol (>95%)& %\ ik DMSO 23 W 530 CTV 5 43, DMSO (2T

ISVWEIZHOWTE, oA AR Z R L. 42 hER o -HeLa-9903 Hifal (252 %2 L
RN EERRGET AMEND D,

BURE S CITHE R M E OB NSO W TR FEE D I, SR OBRBREIFF S D,
T, RWMENTHS ERa7I=A MBELW ERa 7 ¥ T=2 MEHZRTHE O
HATZTR,

4. BNETHWEIREOFBEZFMET 2R BIEL LTO, #2BZ T A IO
ITE EOF|H O W REM:

ST ANE

AGRBE T B AR TR A 212 & 0 fERLE 372 hER « -HeLa-9903 fifa % v 2 3 BRILECTH
V. AEXTEME VAR E WD ST, 3Rs DFEHICAE L T\ 5D, ZORER CHEREI
I, BRI A O 2 RRBRE i o Hl I X Ol ORSE A RIE T AT CTH Y | @Rl
HICE > TESHIZEETEL2LD0TH D, T2, ARBROT-DOICHE /BT, @ O/
BERICE T 2B OIE), MBSO EITH WL REFTH Y, EiffiZe b O T, Ml
HAMRHIN S 7 B AFREETH 5, LA EX Y | RRBRIEOAHSHZ T AUVEZE W &
B2 5D,

B EOFI AT -

ARBRIE I %2 WD in vitro BRERIETH D . ALFE DT A b a7 U FIRA~D
TER OB BAFHMECE | BREHEN DR N2 & n | FRIERERIE TH S BG1Luc ER TA ik & A
UREEIC O TE FRIANFRETH D LB 2 D,

51 A SCHR

1) Takeyoshi, M. (2006), Draft Report of Pre-validation and Inter-Laboratory Validation for Stably
Transfected Transcriptional Activation (TA) Assay to Detect Estrogenic Activity - The Human
Estrogen Receptor Alpha Mediated Reporter Gene Assay Using hER-HeLa-9903 Cell Line,
Chemicals Evaluation and Research Institute (CERI): Japan. p1-188.

2) OECD (2015), Report of the inter-laboratory validation for stably transfected transactivation assay
to detect estrogenic and anti-estrogenic activity, Series on Testing & Assessment No. 225.

3) OECD (2009), Test No. 455: The Stably Transfected Human Estrogen Receptor-alpha



4)

5)
6)

7)

8)

9)

Transcriptional Activation Assay for Detection of Estrogenic Agonist-Activity of Chemicals
OECD (2015), Test No. 455: Performance-Based Test Guideline for Stably Transfected
Transactivation In Vitro Assays to Detect Estrogen Receptor Agonists and Antagonists

OECD (2007), Test No. 440: Uterotrophic Bioassay in Rodents

OECD (2015), Test No. 493: Performance-Based Test Guideline for Human Recombinant
Estrogen Receptor (hrER) In Vitro Assays to Detect Chemicals with ER Binding Affinity
OECD (2012) Test No. 457: BG1Luc Estrogen Receptor Transactivation Test Method for
Identifying Estrogen Receptor Agonists and Antagonists

OECD (2012), Test No. 455, Performance-Based Test Guideline for Stably Transfected
Transactivation In Vitro Assays to Detect Estrogen Receptor Agonists and Antagonists

OECD (2012) Performance standards for stably transfected transactivation in vitro assays to detect

estrogen agonists for TG 455, Series on Testing & Assessment No. 173.

10) JaCVAM Sl i#ms® CER254FE 6 H 11 H) b F= X AU/ EESIC X A1E
MAL - FEBUERYE % i7" % BGlLuc ER TA i
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Accuracy : IEffEME

Concordance : —3J&E

17B-estradiol (E2) : 17B-=A K 7 ¥ A —/L

ER : Estrogen receptor

ER o/f : = A k17 U2 551K o/f

ER STTA : hERa-HeLa-9903 ffificd & FIV 7o = 2 b w7 o S AR TE ) 58 BLR IR GG ML Ak BR A

Estrogen responsive element (ERE) : ZZN D= & k1 7 VR BLS

European Centre for Validation of Alternative Methods (ECVAM) : FRINAIRIEREM & > &% —

False negative rate : {421

False positive rate : {4F51%:5%

GLP: Good Laboratory Practice

Interagency Committee on the Validation of Alternative Methods (ICCVAM) : K [ERIRIEFHE T
MhERsZE A=

Inter-laboratory validation study : Skl NV 77— a U AfF5E

Intra-laboratory validation study : figkPN/N U 77— 2 »AFE

Japanese Center for Validation of Alternative Methods (JaCVAM) : H ARKENW) FZER AR & o
5

Performance-Based Test Guideline (PBTG) : MEREVMEMLABRIE T A K7 4

Performance Standards (PS) : MEHEAE #E

Reliability : {5

Test Guideline (TG) : RERIEH A R T4 >

Transcription activation (TA) : #3551k

Uterotrophic assay : = JE K&

Organisation for Economic Co-operation and Development (OECD) : #% % i /) BH 58 A%

Validation study : 7NV 57—/ = U HF4E

Validation study management team : /XU 77— 3 VAFSREE T B S
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1. ARBIEORZHZ YL BIHIRRE L L ToR Y

ER STTA % (3L <X ThERa-HeLa-9903 #ifi - AV 7z = R b & 77 L 52 R (ER) 1E # F8 B
FRERBIEVE(LEERYE | ; The Stably Transfected Transcription Activation (STTA) assay using the
human ERo-HeLa-9903 cell line) 1%, {bLFWEDO= A b sy (BXUOHI= R b s y) 1§
PEZALZER I K W BRHIT % in vitro BRERIED —> T, WAWH < ELWE XKD 7= (2 BA %
SINbDTHD, ARBIEZ, HAE (BER) oMb rRAattTHEsnT
hERa-HeLa-9903 #ifldkk 2 VT, (—M) b E Rl serits (LR, CERI L i2d) (2
BWT7 1 ha VB &7z, hERa-HeLa-9903 #ifdi, b h1= 3 A B3O HeLa
JaiZ e b ERo 23T 2 @ImFEAIE, T7 VAV AT AOET B Y == ilffs1-Hk
DT A ~a oA RLS (ERE) @ FiitlZ mouse metallothionein (MT) {51~ TATA 7N »
I AINIB LNV R—F —BIaERDEZ NN 72T — BB T2 E L8 s R
B BN A LA CH U . ER STTA IEIFEA S 4172 ERa OIEME(RIZ X > TS L
R— 5 — B8R F D FEIEME DL 2L AR LV EEBNICHET 2 BR TH 5,
hERo-HeLa-9903 i, [ENZAFFERHSE 1 N R S AAE - (R - SR WTJERT JCRB Ml > 7
(http://cellbank.nibiohn.go.jp/) & W AFHHRETH 5 (Mifa gk = : JCRB1318), ER STTA
EIZOWTUE, BAS @A - R FE¥EE LF T OECD IZIRE S, TO®%FE I iz Y
T—va VRO RE S LT, BBRIETA FT A 2 (TG) DREICE-T,
NWHEREI BT 2 AEMIEEEZ AT 2WEIL. RVE L FEORROERDE DTG
ALFEIC S 2 MO D K O IZ oo, EOIEMEOH L FREIZ OV TORFAE DY)
BRZ, T LEWED L, REOREIZ X > TEEKRONZWHRER L OV & Btk
U7 B AR SR B A RIET O (W< SLHE L MHEN D) ThdH Z L BRES
N5b00RHY, BUE, BEOFEAHERT 2RBIEOREN RO LN TWD, o, Z
DWERBDOR G L 2 DB DOBDIER 2D THDH D, RO A T ) —=2 T %479 R
BILEOBR EEREBRODOENTEL, A7V —=V 7 OEEL L THEREEICIIWE
DRNZWIEERH D | B O RIVE 2 BAR & ORSEMEF TIP3 WS RE D TEME(L A 1l E
THHERERSNTWD, =R ha s UiERICBT 23 RIE L LT, 3Tl in vivo i
Brik e LC IR EZ V2 TR NS, N T —va Viklia{ro7z b
THEPEM 7 TG (OECD TG440) & 72o T\ A A, XV i CillidiZe syt & L T
MR 2 AN 2 in vitro #RBRIE DBAFE R HED 5L TV 5.

WHE D ER & OREEVEE in vitro TRERT 2 HIEIIR, AR E 2 138EE MR SHhi L7z
ER (2K T 2 LFHE OFES SIS OBEERH Y | T2 2137 v b FELO L7z ER %
s 17y hFETZ baf oS BEREGIERE) BT oN5, ZIUTEMR DR



EHRRTHY . FEMRHERSEMREZHER TS, WHD ER MatEaEEmE, LT

17B-estradiol (E2) & Hle U CEBEMIICIET D H D ThH D, LA L, ERITK L TIEEAAA]
WEIE 0 TREIWE LRAEERH 50T, MEORJNHKZR N, TORBIDT

ZiE. WE L ER L OREE N T AEMTFHINR 2GR T D LENH Y | AEREE L
LTAEKICHERSND T A a7 U RE2ET S in vivo iR (72L& 21XT v M FEEXR
RER) BFRIH I TN D, Invitro T, ER BIEHEWE L #5G L0 BHICHIKAN T 2 2%
ERBETEUL, =AM S VR AR TE D, IEMWE LG LMl ER 1,
WO ERE & OfEeZiE U CHENE % 72— N 2851 (DNA) OIEFELAZEZT, 20Ok

D IRBIR T T DI LB 2 R FF T DS W TRE T 5 Z L ITEEN D D,

ER STTA {£iX, =& b v 7 UAHMHEWEIZ L 5 ER &1 < FitEs T OIEEE(L 2 =
YRARARNE LTHRIET 2 HIETH D, MIICITRGIEE L 2T D720, YZ R
PRRE RIS ELS &AL U 7orE (i) ISV AR — 2 — BB T2 HAAA TR X, IEE
PACIC L D VR =2 =2 7 OB EZFCEEORIMI LV 5, 2ok el
ELTIE, Tl e MIRELE BoREE ML BGL IC L AR — % —B{s 1 & LT Luciferase
responsive element % & ¢¢ plasmid % £%PN ERE @ FHiIiZZEERINCE A L 7= BG1Luc4E2 e
MEAFEINTEY . ZOMdz JHW7zi ERYE TBG1LucdE2 MifldZz V5T A h a7 %
& (ER) #5505 (TA) 3B (BG1Luc ER TA i%) | 7% OECD TG (Z¥# ST\ 5 (OECD
TG 457,2012),

ER STTA % & BGl1Luc ER TA {EOFHEIL, (1) A2 hERo % HeLa AIRICHAIAA TS ©
D THDHDIZxF L, BGlLuc ER TA {413 BG1 #lICNFET D ER ZFIH3 5. (2) AIETIE
FAAENTZZFIRITE F ERo DA TH DA, BGL MfldiL ERa & ERP OMIT & 5L L T
W5, 72720, 2D ER 7A Y 74 —2 (ERa. ERP) (25 L Coea/n@ iRt 2 R4 b
WEITmoNTE LT, EEMNFICE W THBEROBRIIFASELEEZ LN, (3)
BGILuc ERTAEDT v & A=A FNBRTIE, N 7 —v a VBRIZE W CRIREHEITO
Ny T = 7 —BIEOIERERNILESED SR 2 Lo b, Gl TEE R BRI E O i KR
FEIX, 20 u g/mL (F9 10 u MICHIFR S TV D DITR LT, ARIETIE, BUR~DOEEMEMED B
OB NRBD LR WGEE, 7TIa=A k- 7o F=2 MR E K ImM £ T
M FTEE T D

ER STTAEDONY T —2 g 02O TiE, Ta=A MREBRET X =2 FRBRIZHOW
TR &AL U 7=k N U 77— a U akBRn 52k < 47z,
7 A=A FiRBRICEI L ClE, 2004 4E(Z CERI A0 & 72 o T, EAIEZERDEL T, EX
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b L), KRR (BR) AT, REEE L), B xa7 7 7 U —FELF,
xR ETP)OEN 4 gk OB LD TF—va VBN ER SNz, 7I=A FA
UF— g VRO TRER T, SRR E LTt 2 W8 (E2, Bisphenol A) @ 2 [Al#§#: Y
W UHE ZATV ., SINEEi R O W E BT KX OVEBRFIEOHEMTBERO R 23T i,
ARER T, BB 2 St a— MeShiz 10 - O 3 [l 0 R LHIES X 0 JEsEN., i
FKEFBEIZOWTORF M TN, £/, V— IR TEmINT 86 WHE (Zhuax
U7 —a »r COWUEFNM 10 WEZETe) ORERE GREERER L O, E iR
i & Ol ICCVAM 85 & D3 bz, N T — a VRBROER, 4 RBER O
T—2IEEW—ER AR L, ICCVAM EDSE (BtE - B Lo—EELmnboT
bolz, ZOREND, ER STTAIEIL, LFWED in vitro ER 7 2 = A &M Z EFEIC R
H42RBRiETHL EiHMlisnz, 207 T=2 FRBRAY F—2 g UHEEIT, 2006 4F
27 T=A MRBRIEO B ORBRIET A R T4 %L & 112 OECD ITHEH SH, 2009 126k
S LTI TGASS & AR— b+ 57 —% Lieolz, Dk, TG455 1%, 2012 4712 BG1Luc
ERTAEDT 2= MNBRiEZ 5T D PEREEMERRIE T A R F A (PBTG) IZHHT S 4L,
HHOETT I=X FRBROVERESEHE (PS) 23RBS Hu7z(1).

T IT=A MRBRICBE L TiE, ERROT7 =2 NN F—v g VIlEEOH =
FEAMIZ 50T D ER A 521 T, 2008 4EIC OECD I 7' e ¥ = 7 MER SHL, JaCVAM B3l &
725 T, MWl EWN 3 Mgk (CERI, KEMIK, B xH), sk 2 figx (F#[E KFDA, ~/L¥
—VITO) DS LLHEBEANY F—va Ve LTS b o0, W 2 Mgk &
OEWN 1 e (2 7) 138 OFFIZ LD ANY F—2 a9 VRBROEBEH THOR L2729,
WY F— g NIRERRBRT — X OFFO =%, 2010 42X Y BGlLuc ER TA ENY 7 —
va VRBRICBIRBRO B 5 (k) B & (LT, E%t%ﬂ#)iﬁﬁbﬂf“z}%ﬂubfco FLEA=2
FNYF— g URRBRIT 3 BERSIZ DT TIThi, 5 1 BERE Tl TG455 TrRaiiz7y 4=
A FMRBROZIRYE 3 WEO 3 B IR LRIEIZ KLY . SInakEhs o 7E Bt & O
BRFVEOEINBIR ORI M T, 2 TOSMMERD, 7 A=A hOEEL TR %
Bz, # 2 BT, BiICEBESNET VAT b0 haipiy, T a=
2 NMAE DS B EGA 4 WEOWE, 53 EFETIX. =— Meahiz 20 WE ORIENT
i, WS 2 RiEITE 2 BFEo& T T, BN MR (R A) 135 3 BREO®RT TN
T—va rRBREIVFOR Lz, Fory7eit L, CERL, KERIERL JOH HORER
REDXHOWEFHERLVITONTZ, N T —va VRBRORER, HHRWE O EMER
RS RIE, R T BT 2 b 0D, MR X o TIEBREMER - T FER LR -
Tzo ZOJRKE LT, MRS BT D SOGHEDELAVRIE S L7z b D DSEARITIT



R Do T2 Z LD GMEWE O & ERYRHMRE SR DWW TEEVE 2 AREEH R 22 AT
REMED RSN, £, ARBRITLY., EREIFMR S LTHRIE SN DDEME
a2 EIRE Lz 7w ha voBEERfThillc, BEICEBIET A R A4 L 03pE LT
% BGlLuc ER TA & EMHAFHIR & L TRERIET A KT A4 LS TWH I b,
OECD TG 455 SUEZRIZOWT b EMMFHER & L TRES Nz, 72 =X MY
F—Ta VIREEICOW TR, 2014 T v T2 MRBRAAE TS TG455 T EQ2)
BIOT 2 F=2 FikBrD PSB) & & 12 OECD IZfg &nsz, 7o &% T=A NREA/NY
F—a VHEEZ, RSN T =R PN F— v g VG EOBINCE &
L CHH & H, BEMIcT =2 FkB (partA) &7 X I=Z NiBR (partB) & &ieid
—ONRY T =T a VREELLTAREND TETHDH@)., 0B, TGA55 ~DT7 7 I =
A FABRIEDIBNNZ X Y BG1Luc ER TA VAL ER STTA & & FLIZ3BRIED—D & L TTG 455
[ZUNE S 4L, BGlLuc ER TAEDHD TG Th D TG457 1%, FEIEESND FETH D,

2. REREOZY M
2-1  ARERIE ORI

1) HEyL R

2T BT 2 RBIEIIN W EE D 5 B ER ITEIT DI FMEZ R L, £
DN, BT T 28ELZBIT 5 2 L2 ML LCRB I, AL, ER STTA {£iX
FDO—DOTHED ERIHEA L. 7 A=A MEH, H2WET v % T=X MEHEZ TR TILF
WEE A7) —=27F572HIZ HeLa fl3lZt b ERa ZEEICEIT LTI AI RN E
ERE PNy 7 =27 —PRIGFEZBNELR—F =77 A3 REEA - ZERHSE,
PR E 28G5 L CTHIIICEOS S8 %, Vo7 =7 —PiHtEoZibzLy 7= 0%
JCEVPETEDRRICLTZHDTH D,

2) FEUERE S
ROBICBET DHERD D,
a. BRI OMERE BT BRI CEEIREB TR RO LER B D, KB D
B, 96 Y xb » T L— NHHORBRICE S £ T, Mlan 7 7 2 a0 = /LINT
V) — 72 B 272 DARICHERF S 72 1T U2 5720, OECD TG 455 ICIRfF S =7 m
=L (ANNEX 2) CTRENFEFEB I OERREZBEIIT L2 &, MR
DFFEST R E b BT, HRMBOWN T Z AT > TRRNZ A Z 52 1T Tl < &%
b5,

13
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b. K FROFE BRI E OB E ML A CHHE TS 5 O THE Yl e RE D E2
ZHIZR =D 96 U =)L« FL— h ETHIE L., AU 2HxEE LTERT,

c. WEBWE : YEBRMERNIERNCIX, Y a F L THRE SN DG - RO RYE %
FIREICHEST S Z ENEETH D,

22 RAEVEORFS

1) ARG ER STTA LD & 72 % HeLa fillZ KK D ER #5388l L CTH 57 ER STTA
ETHW D HeLa-9903 TlIs@filBL SN/t h ERaZ N LT I=2 hBLOT v ¥ d=
A~ OWE Z R FTREZR invitro 2T D, WM FTEE (DMSO LS &2 W2 566 &
%) TRINFEIR BRI E G T & 2 R CIEEITAE D m VO, AR ER BREIE MR TE T
& % BG1Luc MifldiX, ERa B BHRORSG #FEBLL TH Y | MH 2 LIAFH RS BRIATETH
HEINDHOD, WTNOZERE~DIEATH 20 %XBIF 25 Z xRy, il
%f LT, ER STTA #£ (HeLa-9903 #fific)) Ti&, #iEZt & ERa DA Z A LI/EM 2 AT
RBTHhD,

HERHIE AN D

T A=A MEEBEIOT v # A= MEHO & 2L FWEIZ LD ER IZXT 2 B2 21
ARETI A <EREIEMEZJIETE D, in vitro R TIEH LN, N AT v A THDHIZOK
SRR, R AR OMERFE B AE RACE L KIT T AREIXEE TE RV, 202 & IEER
FEROEEN D72 D WREMER @MW D THPITEENLETH D,

HE AR EORLENS

a. KFEMMAL 0 ER STTA 75 TIi% Hela M@t N ERa % [HHAJIZFRHFEEL S H 7
HeLa9903 #ifil 2 HWTT v A REMEL TS, —iRIZE b ORI Ty
BRDOIEEL LOBORFE 2 ®mBEICAET L2 EBMon TS, £ ORI
UL IHT ER ORBUC L HIBERSZ ENTRREIND, BIIEOLZAZ 5 L
Qe (R B 2B S FRITE D TR, 1> T, BRI E ORIERIZIE, ER
FOSMEDTF = > 7 % TG THE SN2 (IRE1E) WEORIEIZ X > THICTHET
HWLEND D,

b. VA= 8T 20T vEARTIELVR—F—#zT%2EAL, ER {HMEALIC
EHVR=F—BEFRIUCIVEEZIT O, —EOMFWEIL, LAR—Z2—L L
THWTW ANV YT = T —BIEMEDSZ A R IER F R 72 JUE O P F (2 K0 BeGE

(b LBk KbaERT 2 metEnd 5, £72. ERSTTAE T, —H#o
YT A ba 7 TEREICBWTZAEREN LWLy 7 =7 — B0 EEE



BRI REND ZERHALNI SN TN D, 2N E TIC LEMEWE T, Rk
DOYERPRH ST FNT 72 WD ERNMLETH D,
RBRIEFRIE EOBSEND
a. Y EEPE & 5 D 1o B R A AR N O INE FE O FH 3L, IR &2 ) — ISR T E T D
MEIMDF = 7 BETH D,
b, AMEAZENIMEI CT = v /T ORIIERENRET = v 7 THUERD D,

2-3  ER STTA LD R A
1) T yA VAT A
VLD &5 2R S 5,
it SR A DWW T - I DSOS EZ RS 5720, 7'm b3 LTk, JEIR
AT 2 MEOMREIT 40 RETLEHEIN TS, LrL, Tor¥a=x &
BRONY F—3 g AATBWTEL, —EHoShlask CERED 40 RELFTh->TH
AIAEARIZfE 5 & B D BOSEDIR T EISHEO 2RO b TE Y 1T
BEALETHD, NUT—a VRBRTIE, REEO N Y 7Y Ui R O E R
DRI A A — V% 52 D AlREMENRIZ ST\ D, F72, AIIRfEREIC S 03
<Th, KGR ZET 22 LRRBENTEY ., SRWEOWERR® 7 1k
VR ENTE T FAT U 7 Zifes LTl L2567 L — MR N2 i
LCHlil= Sl o 256, Mlazdii-/tay b (F7vy b)) 125 & T
H 5

3. N TF—va VARICAWWED TR 25

T A=A MRBIEDONY F—3 a2 U TIE 86 WE (Table 1) 23, 7 v % =X FBRIED
NYF =2 TiE 20 WE (Table 2) BHAWVWDLNTM@), TNHITIZAT A R, AL,
ALK 7 & IRBR TR OB 2 7R RUSIRE OME NS N TV 5, RBRIEDIRE % 311
T L7, BREMENRT T =2 MR T 30% (27/86), 7 # A= MlBRTIX 60%
(12/20) Z 5 TR, BINTZWEITZY L HrEan b,

4. RBBEDOT—F LIEROFRAME

T A=A FRBRONY T =2 a MWL 86 ME D 5 B BN 4 figk T THIEN
ITONTWEIZ, BB L L THE S E2 k= — MewE & L CTIEN FEh S/
OME D 10WE (BBMETWE. BIE3IWEH) THH, Ihb 10 WEOIIERREZ b LI
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MaEk N Fs K Ok ] PR B E ORI 23 T odL, o> 76 MEIZSDWTiX, V—FFRTHD
CERLIZHIT D HERIEZ S L1Z, ICCVAM ZHR3FES° ER #5315 IR KRB L &
D LN T 7= (Table 3~6),

T EA=ZANRBRONY F—va TR, SRPWEEEZT22LWEDO S H, N TF—
a VRS 3 BT o — MMemE & U CIIEN FEE S iz 20 B (B 8 M. &tk 10
WHE. RH 2 WE) OWEMFEE S LI, MR KO M EBrEOF M, 5 X Ok
R END PHENTT V¥ T=A MEMEE OIRIC X Z25HBREE DAY T —3 3 V3
Tz (Table 7), 7% T=A FRBRONY 7 — 3 BN TUTIMEDE I D 720
D, T A A=A MEEREZRTZERPALNIZIN TV DIEFEMED L 1T, EEMLS L
IFZOHEEMETHY . — M TELFHE CTHL MR T ¥ =2 MEESM LT
HWEIL, FEFICRONTNWDZ LICL D, N T —va VRBRCEmAIT OGN 8
WEIX, A%OFTRBRIHMEICR T 2 BERSEME L 2D THA I,

WTHDONY F—2 g VERBRICEBWNTH o7k FWEIL. ICCVAM ZHGEY A
NERBEIL, RFRFEEOMENER I N T LR, N F— 3 VilEEICEV T
L EOHEEIC L D08 (A7 a4 ME, RUBUVHERSE) bRLEFBREVWEEZEZDL
ns,

5. RBRIGIEOBIM

TA=Z MRABRTIE, BHEWE L L THIESNZ E2 250 10 8 (G 7 WHE. a3
W) OB 4 IR T 5 3 BORERREEL S &I L O EEBREO Y 7
—a UIMTODIL, WIS —EERIT 100% TH o 7,

TR I A RMREBRTIE, N T —va VR 3 BEH TROR L7 2 ARG 4 f
RICBIT 2 20WE (RERIEIT 19WE, WX 129E) O3B EORERREZ S &
(R N BLE O AT i T, MR N FFBLEIZ DWW T =2 Tl BWHE 5~6 EIOH

EFRERNET—HLIZDIX 67% (8/12 W'E) Th 7203, D 4 WEIZH>WTIE TE Ak R
M= L2 T=DlF. & 1 BEDHLTH -7, MOREETIX 90%LL EOBEBM2 < LT
(Table 8), — 4. SEekfIFFELIEIZ DUV TH RARIZ 20 WEIZ DOV T D 2~4 fitigk 2> 5 OHIE

FERIN DT T ., 2 W8 (Atrazine, Dibenzo[a,h]anthracene) 22\ ClE, TN LN
1/3 i Tfiiag & —E LW R R STz, £ OMOBEERDEIZ DWW TIE, Mgk <
100% — 8T DR R 2 Gz, MRE LTXMBERR ENS THRINTZT ¥ =2 MEMW
(R 2 B A< I8 WE (51 8 WHE., FatE 10 WE)) L OB T, 2 sk T8
94%. L 2 g% T 100% CTd -7 (Table9).



6. RERIEOTEmMM - S

ER STTA LD EfeME 25 Hli¢ 5720, 72 =2 FNRABR T, 35 WE (Bt 25 WE. &tk
10 E) ORPERERIZOWVT ICCVAM S F & O A T —EERIE, 100% Th -
7= (Table 10), ER #EAERT — & & ER STTA 1L FLiiAs 48 WEL (R A BRI 24 WL
2t 24 WE) (IZHOWTH T —8RIZ 79% (38/48) Tod o7 (Table 11), FIERIZ, in vivo
FE R REER & DR DS 48 W'E (= IEREERIGYE 32 WE . FaME 16 WE) 22\ T Th
—BR 1L 85% (41/48) T -7= (Table 12),

T I= A MREBRICOWTIE, NY T —v a3 HTHW DI 20 EIZOW T, Sk
W LMo TPHRENZT o2 = MEWE (R 2WEZFRS 18WE (G 8 WE. Bk
10 WE)) & 2~4 izt TORERER ZREGHNHET L7 HER R & o fThi, —2
FX, 100% TH -7 (Table 9),

T —% DB
T A=A MY T =g VRBRIZEIT S 2 lEX, UV — R 7R THDH CERI OfFEME
AL 2T LD H &, GLP (OECD principle of Good Laboratory Practice, November 26, 1997)
ICHERLL CHEE SN (BT NY T—v 3 VB, JEGLP THEisN), Ty 2=
MY F—v g VREBRIZOW T, N T —v g U EICEEIIEV D iRz
T GLP |2 U CRBR A il S v 7z,

8. RBREDOFHAME, RRBLURSE

1) 7o I=A MZE DR : ER STTA BIZFELOIH T HIRRRICHIC T > ¥ T =R b
& ER L OFREAIZIEE LT T A= FOIEEZIHT 2 W R A M TE 2 mMEALTY
%, MOFREEORBIEORE R L O—EE, ER STTA JEOEZME, HREMEIBRGTH Y,
BEEIECIARENEIT D e E WS FER AR L T2,

2) R FENDS AR oORBIEICHE LT T=A b, 7o ¥ T=X FOREN 1/100
RETHRETE 2O TEVIEENEG S, BG-GBl 4 U5 et v e Bb
ns,

3) ER STTAVEIZ L LW E DT T =A MNEM « T o X T=A MEMHDO A7 V) —= 7k
R, =2 baF U EEORBRICHW S 2 BEFOMaR (WEM O M ER 2#FIH
% MCF-7 #ifa, BG1 Hifg) 7o & & e LCh, BIECIEMEME OMBNIT R TH 5.
F ALEWEOT A A UgEEE LY T 2 ) UL W ER(LT DAY, MCF-7 H
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RN HeARTHFERS R e SRBRIRE 3R S, 2ROICFWEDOR 7 ) —= 71
MWTWD,

4) LAR—F—L LTHWTWA LY T =7 —BIEHEICE L 5 2 2{L5%E T, ER 35
B 72T ESIC L 0 e (b L It S22 ERT 2 RERRH 5720
FENLETHD,

S5)ERZI L7cAbFME DT R b a7 A5 E —IRA 7 ) — = 73 D IZI3ER| 225l % T
b5, MIROMKRIZE > T ER ORUSHEDRZEL LW L 2R L TH < T ENMET
HbH, TG T/RENFZER T I=A "iklfg, 7o ¥ I=X MRBRZENZhOSEBWE (5
P f2tE) 2O THEISEEZ AN TE ZEDBRETH D,

6) VAL & L CT/K=< Ethanol (>95%)d % M Z DMSO 2V 531 TW 5 A3, DMSO IZIEITFIZ <
VIEIZOWTIE, OF AR ZBRE L. Z4)s HeLa-9903 MffdlZ 28 Lgun 2 &
R L TBRELRD D,

7) BEE S CIHERMEME OB IOV THFER RSBV B b, 5B OMRE
LE Sy (e

8) RN THrb = A b AMNEMZRTWEOFEIZ OV T, ERSTTAEZ N TE
DX IFHET B ORGP LETH 5,

9) ER STTA {£1E, {LFWEONGWN S ELME A7 ) —=0 7T 512D OBRIETH Y |
L E DLRAMETMZ AW D BRTIE, LD in vivo 3RS & ORGSR & O TEBEOA
REEICOWTREIIHW 21T 5 RETh D,

10) ARBRIEDFER EolgE L LT, BBRROLEROBENER I L O, —RICEET
A LML, ZEMEALIZE S bOO, DT LICRETFRERIIZZD DL
WE D20, BRIENZHOIz - TR UOaME 2 k> Z & I3HIFF TE 720y, HeLa-9903 fiflaic
SNTH, MRFEHI OISO b 2 7eflilu 4 £ Bl 0 FIEE R FE L T, BRFIHT 2
KO ENPEE L, Mlazx BB oG I BET 2RIERLETH D, AT

LR DS () MBIk T D e 2R RO E Z L ICHERT 5 Z EMRETH D,

11) FERER 22 R B E D EREME 2 PRAET 5 2 & 3BT, BlBiEak 03 Z ofifa R o I
AT D2 en, YRBNRLRDOND, R OBRIZ, BB IKH OB OB E % fesd
L. 7 Z L OMIENESETHD 2 &2 RIET D & 5 7pitsk, 72 & 2 XM S
CTOMERETT 5L O RBLENEE LUy,

9. ZDMDORER T IEDRZEN IR
N EAMERIC O N A EEZE 2 BNAH ERICB L ToREREE LTk, BEET 29



DZBFE~OFRECERNETIRE SN D, BEERTIFHE L OHMEIERNRES &

B LY. ZEEPKMICEHL THDZENEE LW, 20 BRI 2 ik Lz
FEHAER (cell-free) MAFITH Y, FEEE, ZORTOREEBRIILIETIL VTN TV 5D,
— . ZRREMEERZRIWE L LTE, 7Ta=A T 2a=AMRHY | Hil
RAE SRR TIImEOXBINHEETH S, I HIT, MR TORMBEITMIERE —E Lk
WEWNIHIREB L MENICREOREZHIET 2R OFAENTRBR I TND, Ko
T, fEAEEOTZREE OMEERIC OV TR OF AN ZEE LW,

HIRER COWE D ER ~OFEHIEL, WIERRERGIEMEOE A B L 352 L1280,
TA=A MEHOFEREAHETE D, ZOXIRLVA—F— T v A1L, BAO—#Mk
MR e % o7, /il © BGlLuce Mifdz 4hd (BERE. B 7 7 7 ¢ v ¥ o ML HepG2,
CV-1 7¢ EHli 2 OHfifld THET S 1TV 5,

FRORERD 5> H, BGlLuc MifaTLy 7 =7 —EBH LR —F—& L7z ERIEMHILT v &
A 1%, BGlLuc ERTA £ & LT OECD TG IZ b I SN TV 523, THITH$ % ER STTA 4
DEALVEC DN T, 1 ORRBRIEORFRZ 2 M &HHERERIE L L Co4 M Iciish
TWD, ORBEIZHONTIE, NYTF—v g VRBRIIATDA TR,

0. f&wm

ER STTA VEiX. {LFWE D invitro TOT A=A MEMIB L OT % =2 MEMEZ
THLAZ V) == TRBIETHY . ZOREMROAMMELHRT 27— 9 R
37 F=Z MZHOWTIE 4 B ORER RE S &12, 2, Ty A=A MO T
BN 6 RBRMER D 5 B 4 fiik OWPERERZ b &2 OFBME-EEMESER STV D,
AFRBRIEIE, ALEWE O BRICKT 2856 A AARBIE L TR0 | ZOMEA ORERIC

% RNABREIEMHALE TR Z IV 7T I=RA N7 ¥ T=2 NOIEMHZ 51T T
BTD NSRS, TOREREE L TORFERZ S & BHIEERE LS L TOZYMEITD
WL, ICCVAM OFERE L= BWE. CERIICBIT 27T — & kG #R %2 b & I8 E
SNIALFEWE (7 F=X FkBRTI1E 86 WE., 72 A= MR TIT 20 WE) AV
TN F—va VRBEAMTbIZ, NY T =2 a3 COfERE L IZ, OECD O —H 7T
13 2 OFRBRIE O IEMENE LAZTENED @ & R S0 TH Y, OECD-EDTA TR Sk
BOWNZWIN EMFTHED 2 v T F 2T AT L—A T —7 DL~ 2 (T34 T 53R ERE
ELTHRWN S EED A7 V) —= VFHINZAH TH 5 L RO TV D, ABRIEITE
BHRHEE L LCH%E SN, 7T =X MRBUEIZ OV TIE, N TF—v 3 VRIRICEWT
BFHEOEEME AT Sz, 7o ¥ =2 FRBRIETIIANY F—3 3 VB

it
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B CRBRERR [ CERMEOIE D > E 8580 bl Z &b EMERRHGTE & LT OECD 47
A4 RT3z,
ARRFIEOLSHOMBRE LT, NRWnEWER=X by (Fi=X hebry) g
PRI T2 &V 2 B 2BV T, RRBRIEICRIT DG KR O AR EEE & O
ERMT 25D THLNEVIFENRD T NS, KRRETHS EFTERA I —= 7
ETHY . MEINDHERBELMETM 20k LA DE GHEAITS 2 & TS
BOFHEERICRESHEKRT LB 615,

2 E BTN

(1) OECD (2012), Performance standards for stably transfected transactivation in vitro assays to
detect estrogen agonists for TG 455, ENV/IM/MONO(2012)18 (01-Aug-2012), Series on Testing
and Assessment No. 173.

(2) OECD (2015), Draft updated TG 455 for stably transfected transactivation in vitro assays to
detect estrogen receptor agonists and antagonists, ENV/IM/TG(2015)27 (02-Mar-2015) for 27th
Meeting of the Working Group of National Co-ordinators of the Test Guidelines Programme
(WNT)

(3) OECD (2015), Draft updated performance standards for stably transfected transactivation in
vitro assays to detect estrogen receptor antagonists, ENV/IM/TG(2015)28 (03-Mar-2015) for
27th Meeting of the Working Group of National Co-ordinators of the Test Guidelines Programme
(WNT)

(4) OECD (2015), Draft report of the inter-laboratory validation for stably transfected
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ER STTA agonist assay
N PCiw  PCso
Chemical CASRN PC1o (M) PCso (M) based based
° class class
1 | Atrazine 1912-24-9 - -
2 | Corticosterone 50-22-6 - - N N
3 | Haloperidol 52-86-8 - - N N
4 | Ketoconazole 65277-42-1 - - N N
5 | Linuron 330-55-2 - - N N
6 | Phenobarbital(Na) 57-30-7 - - N N
7 | Reserpine 50-55-5 - - N N
8 | Spironolactone 52-01-7 - - N N
9 | Flutamide 13311-84-7 - - N N
10 | Procymidone 32809-16-8 - - N N
11 | Ethyl paraben 120-47-8 5.00E-06 PG P N
(noPCs)
12 | p,p'-Methoxychlor 72-43-5 1.23E-06 PG P N
(noPCs)
13 | Tamoxifen 10540-29-1 1.49E-07 PG P N
(noPCs)
14 | Clomiphene citrate 50-41-9 3.68E-08 PCu P N
(noPCs)
15 | Zearalenone 17924-92-4 2.44E-11 6.44E-10 P P
16 | 17B-Estradiol 50-28-2 < '010E_1 <1.00E-11 P P
17 | Trenbolone 10161-33-8 1.78E-08 2.73E-07
18 | 17a-Estradiol 57-91-0 7.24E-11 6.44E-10 P
19 | 17a-Ethinyl estradiol 57-63-6 < -010E-1 <1.00E-11 P P
20 | 4-Cumylphenol 599-64-4 1.49E-07 1.60E-06 P P
21 | 4-tert-Octylphenol 140-66-9 1.85E-09 7.37E-08 P P
22 | Apigenin 520-36-5 1.31E-07 5.71E-07 P P
23 | Bisphenol A 80-05-7 2.02E-08 2.94E-07 P P
24 | Bisphenol B 77-40-7 2.36E-08 2.11E-07 P P
25 | Butylbenzyl phthalate 85-68-7 1.14E-06 4.11E-06 P P
26 | Coumestrol 479-13-0 1.23E-09 2.00E-08 P P
27 | Daidzein 486-66-8 1.76E-08 1.51E-07 P P
28 | Diethylstilbestrol 56-53-1 < '010E_1 2.04E-11 P P
29 | Estrone 53-16-7 3.02E-11 5.88E-10 P P
30 | Genistein 446-72-0 2.24E-09 2.45E-08 P P
31 | Kaempferol 520-18-3 1.36E-07 1.21E-06 P P
32 | Chlordecone (Kepone) 143-50-0 7.11E-07 7.68E-06 P P
33 | Methyl testosterone 58-18-4 1.73E-07 4.11E-06 P P
34 | Morin 480-16-0 5.43E-07 4.16E-06 P P
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67
68
69
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71
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Norethynodrel
Phenolphthalin
Progesterone
Cyproterone acetate
Mifepristone

Diethylhexyl phthalate

L-Thyroxine

4-Androstenedione

Testosterone

Vinclozolin

Dibutyl phthalate
Nonylphenol

Phenobarbital
Medroxyprogesterone
Dihydrotestosterone (DHT)
Testosterone propionate
Fenarimol

p,p'-DDE

Hexestrol

(2,4,5-Trichlorophenoxy)acetic acid
para-sec-butylphenol
Norgestrel

Norethindrone

Equilin

Dicyclohexylphthalate

Diethyl phthalate

di(2-ethylhexyl)adipate
p-dodecyl-phenol

4-n-octylphenol

4-n-amylphenol
Testosterone enanthate
p-(tert-pentyl)phenol
4-cyclohexylphenol
4-(1-adamantyl)phenol
4-(phenylmethyl)phenol

2,2-bis(4-hydroxyphenyl)-4-methyl-n-pentane

4,4'-(Hexafluoroisopropylidene)diphenol

4,4'-(octahydro-4,7-methano-5H-inden-5-lidene)

68-23-5
81-90-3
57-83-0
427-51-0
84371-65-3
117-81-7

51-48-9

63-05-8

58-22-0
50471-44-8
84-74-2
25154-52-3
50-06-6
520-85-4
521-18-6
57-85-2
60168-88-9
72-55-9

84-16-2

93-76-5
99-71-8
797-63-7
68-22-4

474-86-2

84-61-7

84-66-2

103-23-1
104-43-8

1806-26-4

14938-35-3
315-37-7
80-46-6
1131-60-8
29799-07-3
101-53-1

6807-17-6

1478-61-1

1943-97-1

1.11E-10

1.32E-06

2.56E-07

2.82E-08
1.33E-07
1.37E-08

1.04E-07
2.03E-09

<1.00E-1
1

1.38E-06

1.05E-07

1.01E-09

<1.00E-1
1

2.53E-06

4.46E-06

2.36E-08

1.26E-06

1.78E-07
1.71E-08
4.02E-07
6.43E-08
1.25E-09
1.20E-06

1.89E-09

6.91E-09

3.72E-08

1.50E-09

PCio
(noPCsp)
PCio
(noPCsp)
9.78E-06
7.65E-06
1.58E-07

5.28E-07
2.91E-07

2.75E-11

PC10(noPCso)
PC10(noPCso)
4.95E-08

7.54E-11

PCio
(noPCso)
PC1o
(noPCso)
4.10E-07
PCio
(noPCso)
4.62E-06
2.71E-07
3.46E-06
1.51E-06
1.86E-08
4.07E-06

1.99E-08

8.02E-08

PCio
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bisphenol (noPCs)
73 | 4,4'-dimethoxytriphenylmethane 7500-76-7 - - N N
74 | Benzophenone 119-61-9 - - N N
75 | 4-hydroxybenzophenone 1137-42-4 1.10E-06 2.60E-06 P P
76 | 4,4'-dihydroxybenzophenone 611-99-4 1.24E-07 1.65E-06 P P
77 | 2,4,4'-trihydroxybenzophenone 1470-79-7 4.38E-08 3.75E-07 P P
PCio
78 | 4,4'-dimethoxybenzophenone 90-96-0 2.50E-06 P N
(noPng)
79 | 2,2',4,4'-tetrahydroxybenzophenone 131-55-5 1.06E-07 3.28E-07
80 | 4-hydroxyazobenzene 1689-82-3 1.64E-07 1.08E-06
3,3,3',3'-tetramethyl-1,1'-spirobisindane-5,5',6,6'-
81 77-08-7 1.43E-07 3.16E-06 P P
tetrol
82 | 4,4'-thiobis-phenol 2664-63-3 2.01E-08 2.14E-07 P P
PCio
83 | Diphenyl-p-phenylenediamine 74-31-7 2.30E-06 P N
(noPng)
84 | Octachlorostyrene 29082-74-4 - - N N
85 | Hematoxylin 517-28-2 - - N N
86 | Tributyltin chloride 1461-22-9 - - N N

Abbreviations: CASRN = Chemical Abstracts Service Registry Number, PC10 (PCs0) = the concentration of a test
chemical at which the response is 10% (or 50% for PCso) of the response induced by the positive control (E2, InM)
in each plate, P = Positive, N = Negative

¥ BE 1) D ANNEX2, Table 2 % & & IZ1ERK
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Table 2 ER-STTA 7> % =& " F—3 g VEBRTRIENT il 21 WE ORI E RS 5

ERSTTA' ERSTTA'
No. Chemical CASRN antagonist Mean
Classification ICs0(M)
1 | 17B-estradiol 50-28-2 NEG -
2 | 4,4'-(Hexafluoroisopropylidene)diphenol 1478-61-1 NEG -
3 :;:;{-:;Zl—;:-Hydroxyphenyl)-1-methylethyl]phenyl]ethyllde 110726-28-8 POS 251 % 10°
4 | 4,4'-Cyclohexylidenebisphenol 843-55-0 NEG -
5 | 4-Hydroxytamoxifen 68047-06-3 POS 3.97 x 10°
6 | Apigenin 520-36-5 NEG -
7 | Atrazine 1912-24-9 NEG -
8 | Clomiphene citrate (cis and trans mixture) 50-41-9 POS 4.26 x 107
9 | Dibenzo[a,h]anthracene 53-70-3 POS No ICs
10 | Dibutyl phthalate 84-74-2 NEG -
11 | Fenarimol 60168-88-9 NEG -
12 | Flavone 525-82-6 NEG -
13 | Flutamide 13311-84-7 NEG -
14 | Genistein 446-72-0 NEG -
15 | ICI 182,780 129453-61-8 POS 2.67 x 1010
16 | Methylpiperidinylpyrazole dihydrochloride 289726-02-9 POS 3.11 x 10°®
17 | Mifepristone (Mifeprex)=RU-486 84371-65-3 POS 5.61 x 10°
18 | p-n-nonylphenol 104-40-5 NEG -
19 | Raloxifene HCI 82640-04-8 POS 7.86 x 1070
20 | Resveratrol 501-36-0 NEG -
21 | Tamoxifen 10540-29-1 POS 4.91 x 107

Abbreviations: CASRN = Chemical Abstracts Service Registry Number; M = molar; ICs0 = half maximal
inhibitory concentration of test chemical; NEG = negative; POS = positive.
1 The Validation Report of the Stably transfected Transcriptional Activation Assay to Detect ER
mediated activity, Part B (9)

¥ BEICH(B) D ANNEX2, Table 2 % 5| H




Table 3 7 2= kXY F— g VERBRIZBW TR BRI HW S - 10 WE

Chemical CAS No. Manufacturer Lot. No. Purity
17B-Estradiol 50-28-2 Wako ACKS5754 99%

170-Estradiol 57-91-0 Wako ELJ1532 97% ,HPLC ,for Biochem.
Genistein 446-72-0 Wako VIR1711 98%
4-tert-Octylphenol 140-66-9 Wako YWE9213 97% ,cGC ,for Environment Anal.
Bisphenol A 80-05-7 TCI GF01 >99%
p-tert-Pentylphenol 80-46-6 Wako KSQ2664 97% ,GC
170-Methyltestosterone 58-18-4 Wako TPE6748 97% ,HPLC ,for Biochem.
Hematoxylin 517-28-2 Wako LDK7723 N.S.

Diethylhexyl phthalate 117-81-7 Wako ELE1799 97% ,GC
Benzophenone 119-61-9 Wako RLH9114 99% ,cGC ,for Environment Anal.

TCI : Tokyo Kasei Kogyo Co., Ltd.
Wako : Wako Pure Chemical Industries, Ltd.

N.S. : not specified

% BEHR4), Table 9 2514
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Table 4 7 2= hXUF—3 g VRERICBWT ICCVAM =
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Chemical CAS No. Manufacturer Lot. No. Purity
17a-Ethinyl estradiol 57-63-6 Wako KSN3933 98%

Diethylstilbestrol 56-53-1 Wako 7488C N.S.

170-Estradiol 57-91-0 Wako ELJ1532 97%

17B-Estradiol 50-28-2 Wako ACL1188 >97%
Zearalenone 17924-92-4  Sigma 50K4014 N.S.

Estrone 53-16-7 Wako TPN4558 98%

Methyl testosterone 58-18-4 Wako TPE6748 97%

Coumestrol 479-13-0 Fluka 400248 <95%
Genistein 446-72-0 Wako NNP1712 98%

p- n-Nonylphenol 104-40-5 Wako N.S.

Bisphenol B 77-40-7 TCI FICO1 N.S.

Daidzein 486-66-8 Wako HC-1408 97%

4-Cumylphenol 599-64-4 Wako PAK1144 98%

Bisphenol A 80-05-7 TCI GFO01 >99%
p.p’ -Methoxychlor 72-43-5 Wako YWL9207 >97%
Apigenin 520-36-5 Aldrich 00902BU N.S.

Tamoxifen 10540-29-1 ICN 4636C N.S.

Kepone (Chlordecone) 143-50-0 Wako 99%

Butylbenzyl phthalate 85-68-7 Wako KSJ8408 99%

Kaempferol 520-18-3 Wako ELK6128 95%

4-tert- Octylphenol 140-66-9 Wako YWE9213 97%

Atrazine 1912-24-9  Wako MSF9593 >98%
Progesterone 57-83-0 Sigma 98H0893 99%

Testosterone 58-22-0 Wako ACG5233 >97%
Corticosterone 50-22-6 Sigma 128H0744 95%

Phenobarbital 57-30-7 Wako ACE1373 98%

Vinclozolin 50471-44-8  Wako HCQ9724 99%

Cyproterone acetate 427-51-0 Sigma 65H0687 N.S.

Flutamide 13311-84-7  Sigma 87H1511 98%

Linuron 330-55-2 Dr.Ehrensofter 70226 100%
Mifepristone 84371-65-3  Sigma 19H0828 98%

Procymidone 32809-16-8  Wako HCH9638 99%

Clomiphene citrate 50-41-9 Sigma 28 0308 N.S.

Ethyl paraben 120-47-8 Wako ELH6061 99%

Norethynodrel 68-23-5 Sigma 88F0192 N.S.

4-Androstenedione 63-05-8 Sigma 116H0463 98%

2-sec- Butylphenol 89-72-5 Wako KSR1873 98%

Diethylhexyl phthalate 117-81-7 Wako ELE1799 97%

Morin 480-16-0 Fluka 404144 N.S.

Phenolphthalin 81-90-3 Wako ELP7131 N.S.

Haloperidol 52-86-8 ICN 85689 90%

Ketoconazole 65277-42-1  Wako 78353 N.S.



Reserpine 50-55-5 RBI SNV-494A
Spironolactone 52-01-7 Sigma 41K 1534
L-Thyroxine 51-48-9 TCI GF01
17B-Trenbolone 10161-33-8  Sigma aldrich 024K 0877

97.5%
97%
98%

>98%

Aldrich : Aldrich Chemical Co., Inc. (Sigma-Aldrich corp.)

Fluka : Fluka Chemie AG (Sigma-Aldrich corp.) ICN : ICN Biomedicals, Inc.
Kanto : Kanto Chemical Co,. Inc.

Sigma : Sigma Chemical Co. (Sigma-Aldrich corp.) RBI : SIGMA-RBI

TCI : Tokyo Kasei Kogyo Co., Ltd.

Wako : Wako Pure Chemical Industries, Ltd.

N.S. ! not specified
¥ BB M), Table 6 % 5|
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Chemical CAS No. Manufacturer  Lot. No. Purity
Ethynyl estradiol 57-63-6 Wako KSN3933 98%
17B-Estradiol 50-28-2 Wako ACL1188 >97%
Hexestrol 84-16-2 Wako LDQ2218 N.S.
Estrone 53-16-7 Wako TPN4558 98%
170-Estradiol 57-91-0 Wako ELJ1532 97%
Norethynodrel 68-23-5 Sigma 88F0192 N.S.
Coumestrol 479-13-0 Fluka 400248 <95%
Genistein 446-72-0 Wako NNP1712 98%
4-tert- Octylphenol 140-66-9 Wako YWE9213 97%
Daidzein 486-66-8 Wako HC-1408 97%
Nonylphenol (mixture) 25154-52-3  Aldrich 00504CU N.S.
Bisphenol B 77-40-7 TCI FICO1 N.S.
Testosterone propionate 57-85-2 Sigma 98HO0566 N.S.
Bisphenol A 80-05-7 TCI GFO01 >99%
Sa-Dihydrotestosterone 521-18-6 Wako TPJ4827 95%
Kaempferol 520-18-3 Wako ELK6128 95%
4-alpha-Cumylphenol 599-64-4 Wako PAK1144 98%
17a-Methyltestosterone 58-18-4 Wako TPE6748 97%
Morin 480-16-0 Fluka 404144 N.S.
Vinclozolin 50471-44-8  Wako HCQ9724 99%
Testosterone 58-22-0 Wako ACG5233 >97%
Tamoxifen 10540-29-1 ICN 4636C N.S.
Clomiphene citrate 50-41-9 Sigma 28 0308 N.S.
di(2-Ethylhexyl)phthalate 117-81-7 Wako ELE1799 97%
RU-486 84371-65-3  Sigma 19H0828 98%
Methoxychlor 72-43-5 Wako YWL9207 >97%
Fenarimol 60168-88-9  Kanto 70757109 97%
para-sec -butylphenol 99-71-8 TCI FHFO1 >98%
Dibutyl phthalate 84-74-2 Wako for Anal. of Phthalic

Acid Esters

Phenolphthalin 81-90-3 Wako ELP7131 N.S.
Cyproterone acetate 427-51-0 Sigma 65H0687 N.S.
Ethyl p -Hydroxybenzoate 120-47-8 Wako ELH6061 99%
2,4,5-Trichlorophenoxyacetic acid 93-76-5 Wako HCL9884 98.7%
p,p'-DDE 72-55-9 Wako YWG9700 99%
Ketoconazol 65277-42-1  Wako 78353 N.S.
Androstenedione 63-05-8 Sigma 116H0463 98%
Progesterone 57-83-0 Sigma 98HO0893 99%
Haloperidol 52-86-8 ICN 85689 90%
Medroxyprogesterone 520-85-4 Sigma 59HO0579 N.S.
Spironolactone 52-01-7 Sigma 41K1534 97%
L-thyroxine 51-48-9 TCI GF01 98%



Reserpine 50-55-5 RBI SNV-494A

Corticosterone 50-22-6 Sigma 128H0744
Phenobarbital 50-06-6 Maruishi 8603
Linuron = Lorox 330-55-2 Dr.Ehrensofter 70226
Procymidon 32809-16-8 Wako HCH9638
Atrazine 1912-24-9 Wako MSF9593
Flutamide 13311-84-7 Sigma 87H1511

97.5%
95%
N.S.
100%
99%

>98%
98%

Aldrich : Aldrich Chemical Co., Inc. (Sigma-Aldrich corp.)

Fluka : Fluka Chemie AG (Sigma-Aldrich corp.) ICN : ICN Biomedicals, Inc.
Kanto : Kanto Chemical Co., Inc.

N.S. ! not specified

Maruishi : Maruishi Pharmaceutical. Co., Ltd.

Sigma : Sigma Chemical Co. (Sigma-Aldrich corp.) RBI : SIGMA-RBI

TCI : Tokyo Kasei Kogyo Co., Ltd.

Wako : Wako Pure Chemical Industries, Ltd.

¥ BB M), Table 7 %51 H
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Chemical Cas No. Manufacture Lot No. Purity
Ethynyl Estradiol 57-63-6 Wako KSN3933 >97%
Equilin 474-86-2 Sigma 97H1529 100%
Estrone 53-16-7 Wako TPN4558 98%
17a-Estradiol 57-91-0 Wako ACL1188 >97%
Zearalenone 17924-92-4 Sigma 50K4014 N.S.
4-(1-Adamantyl)phenol 29799-07-3 Aldrich 11608MR 97%
2,2-bis(4-Hydroxyphenyl)-4-methyl-n-pentane 6807-17-6 Wako PTM1337 100%
Genistein 446-72-0 Wako NNP1712 98%
Norethrindrone 68-22-4 Wako DWM4647 100%
4-tert -Octylphenol 140-66-9 Wako 09802JQ 99%
4,4'-(Hexafluoroisopropylidene)diphenol 1478-61-1 Aldrich 05328PI 97%
Daidzein 486-66-8 Wako HC-1408 97%
Nonylphenol (mixture) 25154-52-3 Kanto 109281 97%
Bisphenol B 77-40-7 TCI FICO1 100%
4,4'-Thiobisphenol 2664-63-3 TCI JCO1 100%
Testosterone enanthate 315-37-7 Wako KSL4869 100%
Bisphenol A 80-05-7 TCI GF01 >99%
2,2',4,4'-Tetrahydroxybenzophenone 131-55-5 Wako ELN6605 98%
2,4,4'-Trihydroxybenzophenone 1470-79-7 Aldrich 04417IN 95%
p -Dodecyl-phenol 104-43-8 Kanto 209D2209 N.S.
Sa-Dihydrotestosterone 521-18-6 Wako TPJ4827 95%
4-Hydroxyazobenzene 1689-82-3 Wako LDM7343 96%
4-Cyclohexylphenol 1131-60-8 TCI F1JO1 100%
4-0-Cumylphenol 599-64-4 Wako PAK1144 98%
4,4'-Dihydroxybenzophenone 611-99-4 Wako LDR1808 99%
4-Hydroxybenzophenone 1137-42-4 Aldrich 04419CO 98%
3,3,3",3'-Tetramethyl-1,1'-spirobisindane-5,5',6,6'-tetrol 77-08-7 TCI GGO1 99%
p -(tert- Pentyl)phenol 80-46-6 Wako ELF1567 100%
4-(Phenylmethyl)phenol 101-53-1 TCI FHGO1 100%
170-Methyltestosterone 58-18-4 Wako ELG7538 100%
4-n -Amylphenol 14938-35-3 TCI FIFO1 99%
4,4'-(Octahydro-4,7-methano-5H-inden-5-ylidene) 1943-97-1 ACROS A008394601  100%
bisphenol

Levonorogestrel 797-63-7 Sigma 30K0711 99%
Methoxychlor 72-43-5 Wako YWL9207 >97%
4-n -Octylphenol 1806-26-4 Wako JSL9944 99%
Diphenyl-p -Phenylenediamine 74-31-7 Wako ELH7269 97%
4,4'-Dimethoxybenzophenone 90-96-0 TCI FIHO1 100%
Dicyclohexyl phthalate 84-61-7 Wako RIG9061 100%
Diethyl phthalate 84-66-2 Wako ELH6895 99%
di-n -Butyl phthalate 84-74-2 Wako ACE7193 N.S.

di(2-Ethylhexyl)adipate 103-23-1 Wako LDR4958 100%



p-n -Nonylphenol 104-40-5 TCI

di(2-Ethylhexyl)phthalate 117-81-7 Wako
Benzophenone 119-61-9 Wako
Tributyltin chloride 1461-22-9 Wako
Octachlorostyrene 29082-74-4 Kanto
Hematoxylin 517-28-2 Sigma
4,4'-Dimethoxytriphenylmethane 7500-76-7 ERC

10425
ELH6895
HCMO9879
LDN5508
106121
99H3645
1040701

99%
99%
100%
98%
100%
N.S.
100%

Aldrich : Aldrich Chemical Co., Inc. (Sigma-Aldrich corp.)

Fluka : Fluka Chemie AG (Sigma-Aldrich corp.) ICN : ICN Biomedicals, Inc.

Kanto : Kanto Chemical Co,. Inc.

N.S. ! not specified

Sigma : Sigma Chemical Co. (Sigma-Aldrich corp.)
RBI : SIGMA-RBI

TCI : Tokyo Kasei Kogyo Co., Ltd.

Wako : Wako Pure Chemical Industries, Ltd.

¥ BBZ W), Table 8 5|

31



Table 7 7o X =& b 5 —3 g VidBk Task3 IZBWCThigR N BRI, Misk B EHRED
FHEE O WV STz 20 ME

Code Chemical name CASRN Manufacturer ~ Catalog ID. Lot No.
ATGO001  ICI 182,780 129453-61-8 Sigma 14409 068K4711
ATG002  Mifepristone (Mifeprex, RU-486) 84371-65-3 Sigma M8046 125K1071
ATG003  4,4'-(Hexafluoroisopropylidene) 1478-61-1 TCI B0945 MMSFBTQ
diphenol
ATGO004  Methylpiperdinylpyrazole 289726-02-9 Sigma-Aldrich M7068 076K47051
dihydrochloride
ATGO005  4-Hydroxytamoxifen 68047-06-3 Sigma H7904 018K4132
ATGO006  Raloxifene HCI 82640-04-8 Wako (LKT 513-22901(R0O 23923004
Labs, Inc) 243)
ATGO007 Clomiphene citrate(cis and trans 50-41-9 Sigma C6272 126K1525
mixture)
ATGO008  Dibutyl phthalate 84-74-2 Wako 047-16521 ALQ8564
ATGO009  Atrazine 1912-24-9 Wako 010-15631 TSG9681
ATGO10  Flutamide 13311-84-7 Wako 069-04851 WKR0694
Wako 069-04851 PEF2340
ATGO11 4,4'-Cyclohexylidenebisphenol 843-55-0 Wako 028-11071 DPR2259
ATGO12  4,4'-[1-[4-[1-(4-Hydroxyphenyl)-1- ~ 110726-28-8 Wako 322-28032 EWHO0280
methylethyl]phenyl]ethylidene]bis
[phenol]
ATGO13  Apigenin 520-36-5 Wako 012-18913 PEK4270
ATGO014  Genistein 446-72-0 Sigma G6649 018K 1203
Sigma G6649 098K 0735
ATGO15 Dibenzo[a,h]anthracene 53-70-3 Wako 041-26791 HSQS8748
Wako 041-26791 EPQ4053
ATGO016  p-n-nonylphenol 104-40-5 Wako 146-06791 DPF8978
ATGO17  Flavone 525-82-6 Wako 061-02231 PEM1887
ATGO018  Resveratrol 501-36-0 Sigma R5010 038K5202
ATGO019  Fenarimol 60168-88-9 Supelco PS1073 393-118B
Supelco PS1073 404-67B
ATG020  17B-estradiol 50-28-2 Wako 056-04044 ALL2384
Wako 056-04044 ALHS5038
Tamoxifen* 10540-29-1 Sigma T5648 117K1079
Sigma T5648 089K 1381

* Tamoxifen (X, ZR{LEW & L TOARMIE ST
% BER4), Part B, Table 2-1,2-2 % & & IZ/ERK



Table8 7o X T=RA MY FT— g UREBRICET 2 kN M

Activity per Test CERI OTSUKA KANEKA HIYOSHI
Agreement 19/20 19/19 8/12 18/20
Within (95%) (100%) (67%) (90%)
Laboratory

Positive 8/9 9/9 3/5 8/9
candidate

Negative 9/9 8/9 6/7 8/9
candidate

Unknown 2/2 11 0/1 2/2
Discordance 1/20 0/19 4/12 2/20
Within (5%) (0%) (33%) (10%)
Laboratory

Positive 1/9 0/9 2/5 1/9
candidate (NNP)* (PPPPNP) (NPP)
(Results™*) (PPPNP)

Negative 0/9 1/9 1/6 1/9
candidate (PNN) (NNNPN) (NPP)
(Results)

Unknown 02 0/1 1/1 02
(Results) (PNNNNN)

*

¥ BB W), ANNEX2, Table 5 % 5| H

: Details of discordant results, NNP) means two negatives and one positive.
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Table 9 7 Z T=2 U F—3 g VERERICE T 5 iR M EBMER X OSSR RS O T
BINTAEA & Db

Code Chemical name Candidate effect OTSUKA| KANEKA| HIYOSHI
ATGO001 | ICI 182,780 strong
Mifepristone(Mifeprex) =
ATGO002 mild
RU-486
4,4'-(Hexafluoroisopropylid Negative in ER X . X X .
ATGO003 . Negative | Negative | Negative | Negative Negative (4/4)
ene)diphenol STTA assay
ATGO04 I\/.Iethylpiperc?inylpyrazole mild
dihydrochloride
ATGO05 | 4-Hydroxytamoxifen moderate
ATGO006 | Raloxifene HCI moderate -
Clomiphene citrate(cis and
ATGO007 . moderate
trans mixture)
ATGO008 | Dibutyl phthalate Negative Negative | Negative | Negative Negative (4/4)
ATGO009 | Atrazine Negative Negative | Negative Negative (2/3)
ATGO10 | Flutamide Negative Negative | Negative | Negative | Negative Negative (4/4)
4,4'-Cyclohexylidenebisphe Negative in ER . . . . .
ATGO11 Y I P & Negative | Negative | Negative | Negative Negative (4/4)
nol STTA assay
4,4'-[1-[4-[1-(4-Hydroxyphe
ATGO012 | nyl)-1-methylethyl]phenyl]e mild
thylidene]bis[phenol]
ATGO13 | Apigenin Negative Negative | Negative Negative Negative (3/3)
ATGO14 | Genistein Negative* Negative | Negative | Negative | Negative Negative (4/4)
ATGO15 | Dibenzo[a,h]anthracene Positive* Negative -:—
ATGO016 | p-n-nonylphenol not tested Negative | Negative | Negative | Negative Negative (4/4)
ATGO17 | Flavone Negative* Negative | Negative Negative Negative (3/3)
ATGO18 | Resveratrol Negative* Negative | Negative | Negative | Negative Negative (4/4)
ATGO19 | Fenarimol not tested Negative Negative Negative (2/2)
ATGO020 | 17B-estradiol Negative* Negative | Negative | Negative | Negative Negative (4/4)
2x2 table analysis compared with
. Accuracy: 94% 100% 100% 94% 100% (97%)**
candidate effects
Sensitivity: 88% 100% 100% 100% 100% (97%)**
Specificity : 100% 100% 100% 88% 100% (97%)**

* classified positive/negative according to literature review

**Performance compared with candidate effect excluding chemicals noted as "not tested"(n=18),

parentheses indicate the value based on the total number of tests.
¥ BB HR(4), Part B, Table19 % 5| A
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Table 10 7 3=A hXUFT— g ValBRfE S & ICCVAM & MR35 & 0 ikt 5B
A EREERT — &

Updated
ER STTA agonist assay Classifications
of Chemical
PC10 PC50
No  Chemical CASRN PC10 (M) PC50 (M) based based IE:CVAM
class class cass
1 Atrazine 1912-24-9 - - N N N
2 Corticosterone 50-22-6 - - N N N
3 Haloperidol 52-86-8 - - N N N
4 Ketoconazole 65277-42-1 - - N N N
5 Linuron 330-55-2 - - N N N
6 Phenobarbital(Na) 57-30-7 - - N N N
7 Reserpine 50-55-5 - - N N N
8 Spironolactone "52-01-7 - - N N N
9 Flutamide 13311-84-7 - - N N N
10 Procymidone 32809-16-8 - - N N N
11 Ethyl paraben 120-47-8 5.00E-06 PC10(noPC50) P N P
12 p,p'-Methoxy chlor 72-43-5 1.23E-06 PC10(noPC50) P N P
13 Tamoxifen 10540-29-1 1.49E-07 PC10(noPC50) P N P
14 Clomiphene citrate 50-41-9 3.68E-08 PC10(noPC50) P N P
15 Zearalenone b 17924-92-4 2.44E-11 6.44E-10 P P P
16 17B-Estradiol 50-28-2 <1.00E-11 <1.00E-11 P P P
17 17B-Trenbolone 10161-33-8 1.78E-08 2.73E-07 P P P
18 170-Estradiol 57-91-0 7.24E-11 6.44E-10 P P P
19 170-Ethiny] estradiol 57-63-6 <1.00E-11 <1.00E-11 P P P
20 4-CumyIphenol 599-64-4 1.49E-07 1.60E-06 P P P
21 4-tert-Octylphenol 140-66-9 1.85E-09 7.37E-08 P P P
22 Apigenin 520-36-5 1.31E-07 5.71E-07 P P P
23 BisphenolA "80-05-7 2.02E-08 2.94E-07 P P P
24 BisphenolB 77-40-7 2.36E-08 2.11E-07 P P P
25 Butylbenzyl phthalate 85-68-7 1.14E-06 4.11E-06 P P P
26 Coumestrol 479-13-0 1.23E-09 2.00E-08 P P P
27 Daidzein 486-66-8 1.76E-08 1.51E-07 P P P
28 Diethylstilbestrol 56-53-1 <1.00E-11 2.04E-11 P P P
29 Estrone 53-16-7 3.02E-11 5.88E-10 P P P
30 Genistein 446-72-0 2.24E-09 2.45E-08 P P P
31 Kaempferol 520-18-3 1.36E-07 1.21E-06 P P P
32 Kepone(Chlordecone) 143-50-0 7.11E-07 7.68E-06 P P p
33 Methyl testosterone 58-18-4 1.73E-07 4.11E-06 P P P
34 Morin 480-16-0 5.43E-07 4.16E-06 P P P
35 Norethynodrel 68-23-5 1.11E-10 1.50E-09 P P P

Abbreviations: CASRN = Chemical Abstracts Service Registry Number, PC10 (PC50) = the concentration of a
test chemical at which the response is 10% (or 50% for PCso) of the response induced by the positive control (E2,
InM) in each plate, P = Positive, N = Negative

¥ BE L) O ANNEX2, Table 2 % % & (T{EAL

B: iR

Overall Accuracy 100% 35/35
STTA (PC10 based) Sensitivity 100% 25/25
Positive Negative Total Specificity 100% 10/10
Updated Positive 25 0 25 False positive 0% 0/10

classification Neeati 0 10 10 Fal - 0% 0
of ICCVAM egative alse negative o 5
Chemicals Total 25 10 35 Positive predictivity 100% 25/25
Negative predictivity 100% 10/10

¥ B2E W) D ANNEX2, Table 8 %51 A



Table 11 7 A=A MU FT—2 g ViRBRFER L ER HEERBRT — & & Ol
A ERERER T — &

ER STTA agonist assay ER Binding Assay
PCI0  PC50
. ER-RBA ER-RBA
No  Chemical CASRN PC10 (M) PC50 (M) based based E2=100% class
class class

1 Atrazine 1912-24-9 - - N N N.B. N
2 Corticosterone 50-22-6 - - N N N.B. N
3 Haloperidol 52-86-8 - - N N N.B. N
4 Ketoconazole 65277-42-1 - - N N N.B. N
5 Linuron 330-55-2 - - N N N.B. N
7 Reserpine 50-55-5 - - N N N.B. N
8 Spironolactone "52-01-7 - - N N N.B. N
9 Flutamide 13311-84-7 - - N N N.B. N
10 Procymidone 32809-16-8 - - N N N.B. N
11 Ethyl paraben 120-47-8 5.00E-06 PC10(noPC50) P N N.B. N
12 p,p'-Methoxy chlor 72-43-5 1.23E-06 PC10(noPC50) P N 0.00238 P
13 Tamoxifen 10540-29-1 1.49E-07 PC10(noPC50) P N 47 P
14 Clomiphene citrate 50-41-9 3.68E-08 PC10(noPC50) P N 37 P
16 17B-Estradiol 50-28-2 <1.00E-11 <1.00E-11 P P 126 P
18 170-Estradiol 57-91-0 7.24E-11 6.44E-10 P P 80.1 P
19 17a-Ethiny] estradiol 57-63-6 <1.00E-11 <1.00E-11 P P 142 P
20 4-Cumylphenol 599-64-4 1.49E-07 1.60E-06 P P 0.107 P
21 4-tert-Octylphenol 140-66-9 1.85E-09 7.37E-08 P P 0.124 P
23 BisphenolA "80-05-7 2.02E-08 2.94E-07 P P 0.195 P
24 BisphenolB 77-40-7 2.36E-08 2.11E-07 P P 0.593 P
26 Coumestrol 479-13-0 1.23E-09 2.00E-08 P P 0.264 P
27 Daidzein 486-66-8 1.76E-08 1.51E-07 P P 0.18 P
29 Estrone 53-16-7 3.02E-11 5.88E-10 P P 442 P
30 Genistein 446-72-0 2.24E-09 2.45E-08 P P 0.12 P
31 Kaempferol 520-18-3 1.36E-07 1.21E-06 P P 0.029 P
33 Methyl testosterone 58-18-4 1.73E-07 4.11E-06 P P N.D. N
34 Morin 480-16-0 5.43E-07 4.16E-06 P P 0.0011 P
35 Norethynodrel 68-23-5 1.11E-10 1.50E-09 P P 0.282 P
36 Phenolphthalin 81-90-3 - - N N N.D. N
37 Progesterone 57-83-0 - - N N N.B. N
38 Cyproterone acetate 427-51-0 - - N N N.D. N
39 Mifepristone 84371-65-3 - - N N 0.0594 P
40 Diethylhexyl phthalate 117-81-7 - - N N 0.071 P
41 L-Thyroxine 51-48-9 1.32E-06 PC10(noPC50) P N N.B. N
42 4-Androstenedione "63-05-8 2.56E-07 PC10(noPC50) P N N.B. N
43 Testosterone 58-22-0 2.82E-08 9.78E-06 P P N.D. N
44 Vinclozolin 50471-44-8 1.33E-07 7.65E-06 P P N.B. N
45 Dibutyl phthalate 84-74-2 - - N N N.D. N
46 NonyIphenol 25154-52-3 1.37E-08 1.58E-07 P P 0.143 P
47 Phenobarbital 50-06-6 - - N N N.B. N
48 Medroxy progesterone 520-85-4 - - N N N.B. N
49 DHT 521-18-6 1.04E-07 5.28E-07 P P 0.0218 P
50 Testosterone propionate 57-85-2 2.03E-09 2.91E-07 P P N.B. N
51 Fenarimol 60168-88-9 - - N N 0.00179 P
52 p,p-DDE 72-55-9 - - N N N.B. N
53 Hexestrol 84-16-2 <1.00E-11 2.75E-11 P P 37.6 P
54 2,4,5-Trichlorop henoxy aceticacid 93-76-5 - - N N N.B. N
55 para-sec-butylphenol 99-71-8 1.38E-06 PC10(noPC50) P N 0.00177 P

Abbreviations: CASRN = Chemical Abstracts Service Registry Number, PC10 (PC50) = the concentration of a
test chemical at which the response is 10% (or 50% for PCso) of the response induced by the positive control (E2,
InM) in each plate, P = Positive, N = Negative

¥ BE L) O ANNEX2, Table 2 % % & (T{EAL
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Overall accuracy 79% 38/48
STTA (PC10 based) Sensitivity 88% 21/24
Positive Negative Total Specificity 71% 1724
Positive 21 3 24 False positive 29% 7/24

ER binding - -
Negative 7 17 24 False negative 13% 3124

assay

Total 28 20 48 Positive predictivity 75% 21/28
Negative predictivity 85% 17/20

¥ BERQ) O ANNEX2, Table 9 %5 H
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Table 12 7 =X Y F— g UREBRER L 7= B REER & o Erigk
A EBEERT — &

. Uterotrophic
ER STTA agonist assay Assay
PC10 PC50 Utero.
No  Chemical CASRN PC10 (M) PC50 (M) based based Class
class class
12 p,p'-Methoxy chlor 72-43-5 1.23E-06 PC10(noPC50) P N N
15 Zearalenone_b 17924-92-4 2.44E-11 6.44E-10 P P P
18 17a-Estradiol 57-91-0 7.24E-11 6.44E-10 P P P
19 170-Ethinyl estradiol 57-63-6 <1.00E-11 <1.00E-11 P P p
20 4-Cumylphenol 599-64-4 1.49E-07 1.60E-06 P P P
21 4-tert-OctyIphenol 140-66-9 1.85E-09 7.37E-08 P P P
23 BisphenolA "80-05-7 2.02E-08 2.94E-07 P P P
24 BisphenolB 77-40-7 2.36E-08 2.11E-07 P P P
27 Daidzein 486-66-8 1.76E-08 1.51E-07 P P N
29 Estrone 53-16-7 3.02E-11 5.88E-10 P P P
30 Genistein 446-72-0 2.24E-09 2.45E-08 P P P
33 Methyl testosterone 58-18-4 1.73E-07 4.11E-06 P P P
40 Diethylhexyl phthalate 117-81-7 - - N N N
45 Dibutyl phthalate 84-74-2 - - N N N
46 Nonylphenol 25154-52-3 1.37E-08 1.58E-07 P P P
49 DHT 521-18-6 1.04E-07 5.28E-07 P P P
56 Norgestrel 797-63-7 1.05E-07 PC10(noPC50) P N P
57 Norethindrone 68-22-4 1.01E-09 4.95E-08 P P P
58 Equilin 474-86-2 <1.00E-11 7.54E-11 P P P
59 Dicyclohexyl phthalate 84-61-7 2.53E-06 PC10(noPC50) P N N
60 Diethyl phthalate 84-66-2 4.46E-06 PC10(noPC50) P N N
61 di(2-ethylhexyl)adipate 103-23-1 - - N N N
62 p-dodecyl-phenol 104-43-8 2.36E-08 4.10E-07 P P P
63 4-n-octylphenol 1806-26-4 1.26E-06 PC10(noPC50) P N N
64 4-n-amylphenol 14938-35-3 1.78E-07 4.62E-06 P P P
65 Testosterone enanthate 315-37-7 1.71E-08 2.71E-07 P P P
66 p-(tert-pentyl)phenol 80-46-6 4.02E-07 3.46E-06 P P P
67 4-cyclohexylphenol 1131-60-8 6.43E-08 1.51E-06 P P P
68 4-(1-adamantyl)phenol 29799-07-3 1.25E-09 1.86E-08 P P P
69 4-(phenylmethyl)-phenol 101-53-1 1.20E-06 4.07E-06 P P P
o 22-bis(4-hydroxyphenyD-4-methyln- - (o) 5 ¢ 1.89E-09 1.99E-08 P P P
pentane
71 4,4"-exafluoroisopropylidene)diphenol  1478-61-1 6.91E-09 8.02E-08 P P P
4:4-(octahy dro-4,7-methano-SH-inden- - o\ o, | 3.72E-08 PC10(noPC50) P N p
5-lidene)bisphenol
73 4,4'-dimethoxy tripheny Imethane 7500-76-7 - - N N N
74 Benzophenone 119-61-9 - - N N N
75 4-hydroxybenzophenone 1137-42-4 1.10E-06 2.60E-06 P P P
76 4,4'-dihy droxybenzophenone 611-99-4 1.24E-07 1.65E-06 P P P
77 2.,4,4'-trihy droxy benzophenone 1470-79-7 4.38E-08 3.75E-07 P P P
78 4,4'-dimethoxy benzophenone 90-96-0 2.50E-06 PC10(noPC50) P N N
79 2,2'4,4'-tetrahy droxy benzophenone 131-55-5 1.06E-07 3.28E-07 P P P
80 4-hydroxyazobenzene 1689-82-3 1.64E-07 1.08E-06 P P P
3,3,3' 3'-tetramethy-1,1'- r
1 spirobisindane-5,5',6,6tetrol 77-08-7 1.43E-07 3.16E-06 P P N
82 4,4'-thiobis-phenol 2664-63-3 2.01E-08 2.14E-07 P P P
83 Diphenyl-pphenylenediamine 74-31-7 2.30E-06 PC10(noPC50) P N p
84 Octachlorostyrene 29082-74-4 - - N N N
85 Hematoxylin 517-28-2 - - N N N
86 Tributyltin-chloride 1461-22-9 - - N N N

Abbreviations: CASRN = Chemical Abstracts Service Registry Number, PC10 (PC50) = the concentration of a
test chemical at which the response is 10% (or 50% for PCso) of the response induced by the positive control (E2,
InM) in each plate, P = Positive, N = Negative

% BEIHERA) D ANNEX2, Table 2 % & & IZ1ERK



IS SHE S

¥ BETEQO) D ANNEX2, Table 10 %5 1

Overall accuracy 85% 41/48
STTA (PC10 based) Sensitivity 100% 32/32

Positive Negative Total Specificity 56% 9/16

Positive 32 0 32 False positive 44% 7/16

Uterotrophic - -
Negative 7 9 16 False negative 0% 0/32
assay
Total 39 9 48 Positive predictivity 82% 32/39
Negative predictivity 100% 9/9
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OECD GUIDELINE FORTHE TESTING OF CHEMICALS

Performance-Ba Test ideline for Stablv Transfected Transactivation In Vitro Assavs t

Detect Estrogen Receptor Agonists and Antagonists

GENERAL INTRODUCTION
Performance-Based Test Guideline

I. This Performance-Based Test Guideline (PBTG) describes the methodology of Stably Transfected
Transactivation In Vitro Assays to detect Estrogen Receptor Agonists and Antagonists (ER TA assays).
It comprises several mechanistically and functionally similar test methods for the identification of
estrogen receptor (i.e. ERo, and/or ERP) agonists and antagonists and should facilitate the
development of new similar or modified test methods in accordance with the principles for validation
set forth in the OECD Guidance Document (GD) on the Validation and International Acceptance of New
or Updated Test Methods for Hazard Assessment (1). The fully validated reference test methods (Annex
2 and Annex 3) that provide the basis for this PBTG are:

o The Stably Transfected TA (STTA) assay (2) using the (h) ERa-HeLa-9903 cell line; and

o The BG1Luc ER TA assay (3) using the BG1Luc-4E2 cell line which predominately expresses
hERa with some contribution from hER (4) (5).

Performance standards (PS) (6) (7) are available to facilitate the development and wvalidation of
similar test methods for the same hazard endpoint and allow for timely amendment of this PBTG so that
new similar test methods can be added to an updated PBTG; however, similar test methods will only be
added after review and agreement that performance standards are met. The test methods included in this
Test Guideline can be used indiscriminately to address countries’ requirements for test results on
estrogen receptor transactivation while benefiting from the Mutual Acceptance of Data.

Background and principles of the test methods included in the PBTG

2. The OECD initiated a high-priority activity in 1998 to revise existing, and to develop new, Test
Guidelines for the screening and testing of potential endocrine disrupting chemicals. The OECD
conceptual framework (CF) for testing and assessment of potential endocrine disrupting chemicals was
revised in 2012. The original and revised CFs are included as Annexes in the Guidance Document
on Standardised Test Guidelines for Evaluating Chemicals for Endocrine Disruption (8). The CF
comprises five levels, each level corresponding to a different level of biological complexity. The ER
Transactivation (TA) assays described in this PBTG are level 2, which includes "in vitro assays
providing data about selected endocrine mechanism(s)/pathway(s). This PBTG is for in vitro
Transactivation (TA) test methods designed to identify estrogen receptor (ER) agonists and antagonists.

3. The interaction of estrogens with ERs can affect transcription of estrogen-controlled genes, which
can lead to the induction or inhibition of cellular processes, including those necessary for cell proliferation,

© OECD, (2015) 1
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normal fetal development, and reproductive function (9) (10) (11). Perturbation of normal estrogenic
systems may have the potential to trigger adverse effects on normal development (ontogenesis),
reproductive health and the integrity of the reproductive system.

4. In vitro TA assays are based on a direct or indirect interaction of the substances with a specific
receptor that regulates the transcription of a reporter gene product. Such assays have been used
extensively to evaluate gene expression regulated by specific nuclear receptors, such as ERs (12) (13)
(14) (15) (16). They have been proposed for the detection of estrogenic transactivation regulated by the
ER (17) (18) (19). There are at least two major subtypes of nuclear ERs, a and B, which are encoded by
distinct genes. The respective proteins have different biological functions as well as different tissue
distributions and ligand binding affinities (20) (21) (22) (23) (24) (25) (26). Nuclear ERa mediates the
classic estrogenic response (27) (28) (29) (30), and therefore most models currently being developed to
measure ER activation or inhibition are specific to ERa. The assays are used to identify chemicals that
activate (or inhibit) the ER following ligand binding, after which the receptor-ligand complex binds
to specific DNA response elements and transactivates a reporter gene, resulting in increased cellular
expression of a marker protein. Different reporter responses can be used in these test methods. In
luciferase based systems, the luciferase enzyme transforms the luciferin substrate to a bioluminescent
product that can be quantitatively measured with a luminometer. Other examples of common reporters are
fluorescent protein and the LacZ gene, which encodes B-galactosidase, an enzyme that can transform the
colourless substrate X-gal (5- bromo-4-chloro-indolyl-galactopyranoside) into a blue product that can be
quantified with a spectrophotometer. These reporters can be evaluated quickly and inexpensively with
commercially available test kits.

5. Validation studies of the STTA and the BGlLuc TA assays have demonstrated their relevance
and reliability for their intended purpose (3) (4) (5) (30). Performance standards for luminescence-based
ER TA assays using ovarian cells lines are included in ICCVAM Test Method Evaluation Report on the
LUMI-CELL" ER (BGlLuc ER TA) Test Method: An In Vitro Assay for Identifying Human Estrogen
Receptor Agonist and Antagonist Activity of Chemicals (3). These performance standards have been
modified to be applicable to both the STTA and BG1Luc TA test methods (2).

6. Definitions and abbreviations used in this Test Guideline are described in Annex 1.
Scope and limitations related to the TA assays

7. These test methods are being proposed for screening and prioritisation purposes, but can also
provide mechanistic information that can be used in a weight of evidence approach. They address TA
induced by chemical binding to the ERs in an in vitro system. Thus, results should not be directly
extrapolated to the complex signaling and regulation of the intact endocrine system in vivo.

8. TA mediated by the ERs is considered one of the key mechanisms of endocrine disruption
(ED), although there are other mechanisms through which ED can occur, including (i) interactions
with other receptors and enzymatic systems within the endocrine system, (ii) hormone synthesis, (iii)
metabolic activation and/or inactivation of hormones, (iv) distribution of hormones to target tissues, and
(v) clearance of hormones from the body. None of the test methods under this PBTG addresses these
modes of action.

9.  This PBTG addresses the ability of chemicals to activate (i.e. act as agonists) and also to suppress
(i.e. act as antagonists) ER- dependent transcription. Chemicals that are negative in these test methods
should be evaluated in an ER binding assay before concluding that the chemical does not bind to the
receptor. In addition, the assay is only likely to inform on the activity of the parent molecule bearing in
mind the limited metabolising capacities of the in vitro cell systems. Considering that only single
substances were used during the validation, the applicability to test mixtures has not been addressed. The
test method is nevertheless theoretically applicable to the testing of multi-constituent substances and

© OECD, (2015)
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mixtures. Before use of the Test Guideline on a mixture for generating data for an intended regulatory
purpose, it should be considered whether, and if so why, it may provide adequate results for that purpose.
Such considerations are not needed, when there is a regulatory requirement for testing of the mixture.

10. For informational purposes, Table 1 provides the agonist test results for the 34 substances that
were tested in both of the fully validated test methods described in this PBTG. Of these substances,
26 are classified as definitive ER agonists and 8 negatives based upon published reports, including in
vitro assays for ER binding and TA, and/or the uterotrophic assay (3) (18) (31) (33) (34) (35) (36). Table
2 provides the antagonist test results for the 15 substances that were tested in both of the fully
validated test methods described in this PBTG. Of these substances, 4 are classified as
definitive/presumed ER antagonists and 10 negatives based upon published reports, including in vitro
assays for ER binding and TA (3) (18) (31) (33). In reference to the data summarised in table 1 and
table 2, there was 100% agreement between the two test methods on the classifications of all the
substances except for one substance (Mifepristone) for antagonist assay, and each substance was correctly
classified as an ER agonist/antagonist or negative. Supplementary information on this group of
chemicals as well as additional chemicals tested in the STTA and BGlLuc ER TA test methods
during the validation studies is provided in the Performance Standards for the ERTA (6) (7), Annex 2
(Tables 1,2 and 3).

© OECD, (2015)
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455 OECD/OCDE

ER TA TEST METHOD COMPONENTS
Essential Test Method Components

11. This PBTG applies to methods using a stably transfected or endogenous ERa receptor and
stably transfected reporter gene construct under the control of one or more estrogen response
elements; however, other receptors such as ERP may be present. These are essential test method
components.

Control substances

12.  The basis for the proposed concurrent reference substances for each of agonist and antagonist assay
should be described. Concurrent controls (negative, solvent, and positive), as appropriate, serve as an
indication that the test method is operative under the test conditions and provide a basis for
experiment-to-experiment comparisons; they are usually part of the acceptability criteria for a given
experiment (1).

Standard Quality Control Procedures

13. Standard quality control procedures should be performed as described for each assay to ensure the
cell line remains stable through multiple passages, remains mycoplasma-free, and retains the ability to
provide the expected ER-mediated responses over time. Cell lines should be further checked for their
correct identity as well as for other contaminants (e.g. fungi, yeast and viruses).

Demonstration of Laboratory Proficiency

14. Prior to testing unknown chemicals with any of the test methods under this PBTG, each
laboratory should demonstrate proficiency in using the test method by testing of the 14 proficiency
substances listed in Table 3 for agonist assay and 10 proficiency substances in Table 4 for antagonist
assay. This proficiency testing will also confirm the responsiveness of the test system. The list of
proficiency substances is a subset of the reference substances provided in the Performance Standards for
the ER TA assays (6). These substances are commercially available, represent the classes of chemicals
commonly associated with ER agonist or antagonist activity, exhibit a suitable range of potency expected
for ER agonists/antagonists (i.e. strong to weak) and negatives. Testing of these substances should be
replicated at least twice, on different days. Proficiency is demonstrated by correct classification
(positive/negative) of each proficiency substance. Proficiency testing should be repeated by each
technician when learning the test methods.

© OECD, (2015)
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Test Run Acceptability Criteria

15. Acceptance or rejection of a test run is based on the evaluation of results obtained for the reference
substances and controls used for each experiment. Values for the PCso(ECso) or ICsy for the reference
substances should meet the acceptability criteria as provided for the selected test method (for STTA
see Annex 2, for BG1Luc ER TA see Annex 3), and all positive/negative controls should be correctly
classified for each accepted experiment. The ability to consistently conduct the test method should be
demonstrated by the development and maintenance of a historical database for the reference substances
and controls. Standard deviations (SD) or coefficients of variation (CV) for the means of reference
substances curve fitting parameters from multiple experiments may be used as a measure of within-
laboratory reproducibility. In addition, the following principles regarding acceptability criteria should be
met:

o Data should be sufficient for a quantitative assessment of ER activation (for agonist assay) or
suppression (for antagonist assay) (i.e., efficacy and potency).

o The mean reporter activity for the reference concentration of reference estrogen should be at least
the minimum specified in the test methods relative to that of the vehicle (solvent) control to ensure
adequate sensitivity. For the STTA and BG1Luc ER TA test methods, this is four times that of the
mean vehicle control on each plate.

¢ The concentrations tested should remain within the solubility range of the test chemicals and not
demonstrate cytotoxicity.

Analysis of data

16. The defined data interpretation procedure for each test method should be used for classifying a
positive and negative response.

17. Meeting the acceptability criteria (paragraph 15) indicates the assay system is operating properly,
but it does not ensure that any particular test will produce accurate data. Replicating the correct results of
the first test is the best indication that accurate data were produced. If two tests give reproducible results
(e.g. both test results indicate a test chemical is positive), it is not necessary to conduct a third test.

18. If two runs do not give reproducible results (e.g. a test chemical is positive in one run and
negative in the other run), or if a higher degree of certainty is required regarding the outcome of this
assay, at least three independent runs should be conducted.

General Data Interpretation Criteria

19. There is currently no universally agreed method for interpreting ER TA data. However, both
qualitative (e.g. positive/negative) and/or quantitative (e.g. ECso, PCso, ICs0) assessments of ER-mediated
activity should be based on empirical data and sound scientific judgment. Where possible, positive results
should be characterised by both the magnitude of the effect as compared to the vehicle (solvent) control or
reference estrogen and the concentration at which the effect occurs (e.g. an ECso, PCso, RPCwax, ICs0 , etc.).

13
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Test Report

20.  The test report should include the following information:

Test method:
- Test method used;

Control/Reference/Test chemical

- source, lot number, limit date for use, if available

- stability of the test chemical itself, if known;

- solubility and stability of the test chemical in solvent, if known.

- measurement of pH, osmolality and precipitate in the culture medium to which the test chemical was
added, as appropriate.

Mono-constituent substance:
- physical appearance, water solubility, and additional relevant physicochemical properties;
- chemical identification, such as IUPAC or CAS name, CAS number, SMILES or InChl code,
structural formula, purity, chemical identity of impurities as appropriate and practically feasible, etc.

Multi-constituent substance, UVBCs and mixtures:
- characterised as far as possible by chemical identity (see above), quantitative occurrence and relevant
physicochemical properties of the constituents.

Solvent/Vehicle:
- characterisation (nature, supplier and lot);
- justification for choice of solvent/vehicle;

- solubility and stability of the test chemical in solvent/vehicle, if known;

Cells:

- type and source of cells:
- Is ER endogenously expressed? If not, which receptor(s) were Transfected?
- Reporter construct(s) used (including source species);
- Transfection method;
- Selection method for maintenance of stable transfection (where applicable);
- Is the transfection method relevant for stable lines?

- number of cell passages (from thawing);

- passage number of cells at thawing;

- methods for maintenance of cell cultures;

Test conditions:
- solubility limitations;

14
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- description of the methods of assessing viability applied;
- composition of media, CO, concentration;

- concentrations of test chemical;

- volume of vehicle and test chemical added;

- incubation temperature and humidity;

- duration of treatment;

- cell density at the start of - and during treatment;

- positive and negative reference substances;

- reporter reagents (product name, supplier and lot);

- criteria for considering tests as positive, negative or equivocal;

Acceptability check:

- fold inductions for each assay plate and whether they meet the minimum required by the test method
based on historical controls;

- actual values for acceptability criteria, e.g. logioECso, logioPCso, logICs, and Hillslope values, for
concurrent positive controls/reference substances;

Results:

- raw and normalised data;

- the maximum fold induction level,

- cytotoxicity data;

- ifit exists, the lowest effective concentration (LEC);

- RPCwmax, PCyax, PCso, ICso and/or ECs values, as appropriate;
- concentration-response relationship, where possible;

- statistical analyses, if any, together with a measure of error and confidence (e.g. SEM, SD, CV or 95%
CI) and a description of how these values were obtained;

Discussion of the results

Conclusion

15
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ANNEX 1

Definitions and Abbreviations

Acceptability criteria: Minimum standards for the performance of experimental controls and reference
standards. All acceptability criteria should be met for an experiment to be considered valid.

Accuracy (concordance): The closeness of agreement between test method results and an 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 (1).

Agonist: A substance that produces a response, e.g. transcription, when it binds to a specific receptor.

Antagonist: A type of receptor ligand or chemical that does not provoke a biological response itself upon
binding to a receptor, but blocks or dampens agonist-mediated responses.

Anti-estrogenic activity, the capability of a chemical to suppress the action of 17B-estradiol mediated
through estrogen receptors.

BG-1: An immortalised adenocarcinoma cell that endogenously express estrogen receptor.

BG-1Luc4E2: The BG-1Luc4E2 cell line was derived from BG-1 immortalised human-derived
adenocarcinoma cells that endogenously express both forms of the estrogen receptor (ERa and ERP) and
have been stably transfected with the plasmid pGudLuc7.ERE. This plasmid contains four copies of a
synthetic oligonucleotide containing the estrogen response element upstream of the mouse mammary
tumor viral (MMTYV) promoter and the firefly luciferase gene.

Cell morphology: The shape and appearance of cells grown in a monolayer in a single well of a tissue
culture plate. Cells that are dying often exhibit abnormal cell morphology.

CF: The OECD Conceptual Framework for the Testing and Evaluation of Endocrine Disrupters.

Charcoal/dextran treatment: Treatment of serum used in cell culture. Treatment with charcoal/dextran
(often referred to as “stripping”’) removes endogenous hormones and hormone-binding proteins.

Cytotoxicity: Harmful effects to cell structure or function that can ultimately cause cell death and can be
reflected by a reduction in the number of cells present in the well at the end of the exposure period or a
reduction of the capacity for a measure of cellular function when compared to the concurrent vehicle
control.

CV: Coefficient of variation

DCC-FBS: Dextran-coated charcoal treated fetal bovine serum.

DMEM: Dulbecco’s Modification of Eagle’s Medium
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DMSO: Dimethyl sulfoxide
E2: 17B-estradiol

ECso: The half maximal effective concentration of a test substance.

ED: Endocrine disruption
hEReo: Human estrogen receptor alpha

hERB: Human estrogen receptor beta

EFM: Estrogen-free medium. Dulbecco’s Modification of Eagle’s Medium (DMEM) supplemented with
4.5% charcoal/dextran-treated FBS, 1.9% L-glutamine, and 0.9% Pen-Strep.

ER: Estrogen receptor
ERE: Estrogen response element

Estrogenic activity: The capability of a chemical to mimic 17-estradiol in its ability to bind to and
activate estrogen receptors. hERa-mediated estrogenic activity can be detected with this PBTG.

FBS: Fetal bovine serum
HeLa: An immortal human cervical cell line

HeLa9903: A HeLa cell subclone into which hERa and a luciferase reporter gene have been stably
transfected

ICso: The half maximal effective concentration of an inhibitory test chemical.

ICCVAM: The Interagency Coordinating Committee on the Validation of Alternative Methods.

Inter-laboratory reproducibility: A measure of the extent to which different qualified laboratories, using
the same protocol and testing the same substances, can produce qualitatively and quantitatively similar

results. Interlaboratory reproducibility is determined during the prevalidation and validation processes, and
indicates the extent to which a test method can be successfully transferred between laboratories, also
referred to as between-laboratory reproducibility (1).

Intra-laboratory reproducibility: A determination of the extent that qualified people within the same
laboratory can successfully replicate results using a specific protocol at different times. Also referred to as
“within-laboratory reproducibility” (1).

LEC: Lowest effective concentration is the lowest concentration of test chemical that produces a response
(i.e. the lowest test chemical concentration at which the fold induction is statistically different from the
concurrent vehicle control).

Me-too test: A colloquial expression for a test method that is structurally and functionally similar to a
validated and accepted reference test method. Interchangeably used with similar test method

20
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MT: Metallothionein
MMTYV: Mouse Mammary Tumor Virus
OHT: 4-Hydroxytamoxifen

PBTG: Performance-Based Test Guideline

PC (Positive control): a strongly active substance, preferably 178-estradiol that is included in all tests to
help ensure proper functioning of the assay.

PCio: the concentration of a test chemical at which the measured activity in an agonist assay is 10% of the
maximum activity induced by the PC (E2 at 1nM for the STTA assay) in each plate.

PCso: the concentration of a test chemical at which the measured activity in an agonist assay is 50% of the
maximum activity induced by the PC (E2 at the reference concentration specified in the test method) in
each plate.

PCwax: the concentration of a test chemical inducing the RPChax

Performance standards: Standards, based on a validated test method, that provide a basis for evaluating
the comparability of a proposed test method that is mechanistically and functionally similar. Included are
(1) essential test method components; (2) a minimum list of reference chemicals selected from among the
chemicals used to demonstrate the acceptable performance of the validated test method; and (3) the
comparable levels of accuracy and reliability, based on what was obtained for the validated test method,
that the proposed test method should demonstrate when evaluated using the minimum list of reference
chemicals (1).

Proficiency substances: A subset of the reference substances included in the Performance Standards that
can be used by laboratories to demonstrate technical competence with a standardised test method.
Selection criteria for these substances typically include that they represent the range of responses, are
commercially available, and have high quality reference data available.

Proficiency: The demonstrated ability to properly conduct a test method prior to testing unknown
substances.

Reference estrogen (Positive control, PC): 17 -estradiol (E2, CAS 50-28-2).

Reference standard: a reference substance used to demonstrate the adequacy of a test method. 17f-
estradiol is the reference standard for the STTA and BG1Luc ER TA assays.

Reference test methods: The test methods upon which this PBTG is based.

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

21
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method (1).

Reliability: Measure 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.

RLU: Relative Light Units
RNA: Ribonucleic Acid

RPCuiax: maximum level of response induced by a test chemical, expressed as a percentage of the response
induced by 1 nM E2 on the same plate

RPMI: RPMI 1640 medium supplemented with 0.9% Pen-Strep and 8.0% fetal bovine serum (FBS)
SD: Standard deviation.

Sensitivity: The proportion of all positive/active substances 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 (1).

Specificity: The proportion of all negative/inactive substances 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 (1).

Stable transfection: When DNA is transfected into cultured cells in such a way that it is stably integrated
into the cells genome, resulting in the stable expression of transfected genes. Clones of stably transfected
cells are selected by stable markers (e.g. resistance to G418).

STTA Assay: Stably Transfected Transactivation Assay, the ERa transcriptional activation assay using the
HeLa 9903 Cell Line.

Substance: Used in the context of the UN GHS (1) as chemical elements and their compounds in the
natural state or obtained by any production process, including 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 its composition.

TA (Transactivation): The initiation of mRNA synthesis in response to a specific chemical signal, such as
a binding of an estrogen to the estrogen receptor

Transcription: mRNA synthesis

Validated test method: A test method for which validation studies have been completed to determine the
relevance (including accuracy) and reliability for a specific purpose. It is important to note that a validated
test method may not have sufficient performance in terms of accuracy and reliability to be found
acceptable for the proposed purpose (1).

Validation: The process by which the reliability and relevance of a particular approach, method, process or

22
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assessment is established for a defined purpose (1).

VC (Vehicle control): The solvent that is used to dissolve test and control chemicals is tested solely as
vehicle without dissolved chemical.

Weak positive control: A weakly active substance selected from the reference chemicals list that is
included in all tests to help ensure proper functioning of the assay.

23
© OECD, (2015)

63



64

455 OECD/OCDE

ANNEX 2

Stably Transfected Human Estrogen Receptor-a Transactivation Assay for Detection of Estrogenic
Agonist and antagonist Activity of Chemicals using the hERo-HeLa-9903 cell line

INITIAL CONSIDERATIONS AND LIMITATIONS (See also GENERAL INTRODUCTION, page
D

1. This transactivation (TA) assay uses the hERa-HeLa-9903 cell line to detect estrogenic agonist
activity mediated through human estrogen receptor alpha (hERa). The validation study of the Stably
Transfected Transactivation (STTA) Assay by the Japanese Chemicals Evaluation and Research Institute
(CER]) using the hERa-HelL.a-9903 cell line to detect estrogenic agonist and antagonist activity mediated
through human estrogen receptor alpha (hERa) demonstrated the relevance and reliability of the assay
for its intended purpose (1).

2. This test method is specifically designed to detect hERa-mediated TA by measuring
chemiluminescence as the endpoint. However, non-receptor-mediated luminescence signals have been
reported at phytoestrogen concentrations higher than 1 pM due to the over-activation of the luciferase
reporter gene (2) (3). While the dose-response curve indicates that true activation of the ER system occurs
at lower concentrations, luciferase expression obtained at high concentrations of phytoestrogens or similar
compounds suspected of producing phytoestrogen-like over-activation of the luciferase reporter gene needs
to be examined carefully in stably transfected ER TA assay systems (Appendix 1).

3. The “GENERAL INTRODUCTION” and “ER TA TEST METHOD COMPONENTS” (pages
1-14) should be read before using this test method for regulatory purposes. Definitions and abbreviations
used in this TG are described in Annex 1.

PRINCIPLE OF THE TEST METHOD (See also GENERAL INTRODUCTION, page 1)

4. The assay is used to signal binding of the estrogen receptor with a ligand. Following ligand binding,
the receptor-ligand complex translocates to the nucleus where it binds specific DNA response elements and
transactivates a firefly luciferase reporter gene, resulting in increased cellular expression of luciferase
enzyme. Luciferin is a substrate that is transformed by the luciferase enzyme to a bioluminescence product
that can be quantitatively measured with a luminometer. Luciferase activity can be evaluated quickly and
inexpensively with a number of commercially available test kits.

5. The test system utilises the hERo-HeLa-9903 cell line, which is derived from a human cervical
tumor, with two stably inserted constructs: (i) the hERa expression construct (encoding the full-length
human receptor), and (ii) a firefly luciferase reporter construct bearing five tandem repeats of a vitellogenin
Estrogen-Responsive Element (ERE) driven by a mouse metallothionein (MT) promoter TATA element.
The mouse MT TATA gene construct has been shown to have the best performance, and so is commonly
used. Consequently this hERa-HeLa-9903 cell line can measure the ability of a test chemical to induce
hERa-mediated transactivation of luciferase gene expression.

6. In case of ER agonist assay, data interpretation is based upon whether or not the maximum response
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level induced by a test chemical equals or exceeds an agonist response equal to 10% of that induced by
a maximally inducing (1 nM) concentration of the positive control (PC) 17 estradiol (E2) (i.e. the PCio).
In case of ER antagonist assay, data interpretation is based upon whether or not the response shows at
least a 30% reduction in activity from the response induced by the spike in control (25 pM of E2) without
cytotoxicity. Data analysis and interpretation are discussed in detail in paragraphs 34 - 48.

PROCEDURE
Cell Lines

7. The stably transfected hERa-HeLa-9903 cell line should be used for the assay. The cell line can be
obtained from the Japanese Collection of Research Bioresources (JCRB) Cell Bank', upon signing a
Material Transfer Agreement (MTA).

8. Only cells characterised as mycoplasma-free should be used in testing. RT-PCR (Real Time
Polymerase Chain Reaction) is the method of choice for a sensitive detection of mycoplasma infection (4)

(5) (6).
Stability of the cell line

9. To monitor the stability of the cell line, E2, 17a-estradiol, 17a-methyltestosterone and corticosterone
should be used as the reference substances for agonist assay and a complete concentration-response curve in
the test concentration range provided in Table 1 should be measured at least once each time the assay is
performed, and the results should be in agreement with the results provided in Table 1.

10. In case of antagonist assay, complete concentration curves for two reference substances, tamoxifen
and flutamide, should be measured simultaneously with each run. Correct qualitative classification as
positive or negative for the two chemicals should be monitored.

Cell Culture and Plating Conditions

11.  Cells should be maintained in Eagle’s Minimum Essential Medium (EMEM) without phenol red,
supplemented with 60 mg/L of antibiotic kanamycine and 10% dextran-coated-charcoal-treated fetal bovine
serum (DCC-FBS), in a CO; incubator (5% CO,) at 37£1°C. Upon reaching 75 -90% confluency, cells can
be subcultured at 10 mL of 0.4 x 10° — 1 x 10° cells/mL for 100 mm cell culture dish. Cells should be
suspended with 10% FBS-EMEM (which is the same as EMEM with DCC-FBS) and then plated into
wells of a microplate at a density of 1 x 10* cells/(100 pL x well). Next, the cells should be pre-incubated in
a 5% CO; incubator at 37°+1°C for 3 hours before the chemical exposure. The plastic-ware should be free
of estrogenic activity.

12.  To maintain the integrity of the response, the cells should be grown for more than one passage from
the frozen stock in the conditioned media and should not be cultured for more than 40 passages. For the
hERa-HeLa-9903 cell line, this will be less than three months. However the performance of cells may be
reduced if they are grown in inappropriate culture conditions.

' JCRB Cell Bank : National Institute of Biomedical Innovation, 7-6-8 Asagi Saito, Ibaraki-shi, Osaka 567-0085,
Japan Fax: +81-72-641-9812
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13.  The DCC-FBS can be prepared as described in Appendix 2, or obtained from commercial sources.

Acceptability criteria
Positive and negative reference substances for ER agonist assay

14. Prior to and during the study, the responsiveness of the test system should be verified using the
appropriate concentrations of a strong estrogen: E2, a weak estrogen (17a-estradiol), a very weak agonist
(17a-methyltestosterone), and a negative substance (corticosterone). Acceptable range values derived from the
validation study (1) are given in Table 1. These 4 concurrent reference substances should be included with
each experiment and the results should fall within the given acceptable limits. If this is not the case, the cause
for the failure to meet the acceptability criteria should be determined (e.g. cell handling, and serum and
antibiotics for quality and concentration) and the assay repeated. Once the acceptability criteria have been
achieved, to ensure minimum variability of ECs,, PCso and PCyy values, consistent use of materials for cell
culturing is essential. The four concurrent reference substances, which should be included in each experiment
(conducted under the same conditions including the materials, passage level of cells and technicians), can
ensure the sensitivity of the assay because the PCjos of the three positive reference substances should fall
within the acceptable range, as should the PCsys and ECs,s where they can be calculated (see Table 1).

Table 1. Acceptable range values of the four reference substances for the ER agonist assay

Name logPCso logPCio logECso Hill slope Test range
17B-Estradiol (E2) -11.4~-10.1 <11 -113~-10.1 | 0.7~15 [10M™~10"M
CAS No: 50-28-2
17a-Estradiol 9.6 ~-8.1 -10.7~-9.3 9.6~-8.4 09~20 [107~10°M

CAS No: 57-91-0

Corticosterone - - - - 107 ~10"M
CAS No: 50-22-6

17a-Methyltestosterone -6.0~-5.1 -8.0~-6.2 - - 10" ~10°M
CAS No: 58-18-4

Positive and negative reference substances for ER antagonist assay

15.  Prior to and during the study, the responsiveness of the test system should be verified using the
appropriate concentrations of a positive substance (Tamoxifen), and a negative substance (Flutamide).
Acceptable range values derived from the validation study (1) are given in Table 2. These two
concurrent reference substances should be included with each experiment and the results should be
judged correctly as shown in the criteria. If this is not the case, the cause for the failure to meet the criteria
should be determined (e.g. cell handling, and serum and antibiotics for quality and concentration) and the
assay repeated. In addition, ICsy values for a positive substance (Tamoxifen) should be calculated and the
results should fall within the given acceptable limits. Once the acceptability criteria have been achieved, to
ensure minimum variability of ICsy values, consistent use of materials for cell culturing is essential. The two
concurrent reference substances, which should be included in each experiment (conducted under the same
conditions including the materials, passage level of cells and technicians), can ensure the sensitivity of
the assay (see Table 2).
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Table 2. Criteria and acceptable range values of the two reference substances for the ER antagonist assay

Name Criteria LogICs Test range
Tamoxifen Positive: _ 10105
CAS No: 10540-29-1 |  1Cs0 should be calculated -394~ -7.596 107~10"M
Flutamide Negative: ) 1010 ~10° M
CAS No: 13311-84-7 1C30 should not be calculated

Positive and Vehicle Controls

16.  The positive control (PC) for ER agonist assay (I nM of E2) and for ER antagonist assay (10uM
TAM) should be tested at least in triplicate in each plate. The vehicle that is used to dissolve a test
chemical should be tested as a vehicle control (VC) at least in triplicate in each plate. In addition to
this VC, if the PC uses a different vehicle than the test chemical, another VC should be tested at least in
triplicate on the same plate with the PC.

Quality criteria for ER agonist assay

17. The mean luciferase activity of the positive control (1 nM E2) should be at least 4-fold that of the
mean VC on each plate. This criterion is established based on the reliability of the endpoint values from
the validation study (historically between four- and 30-fold).

18.  With respect to the quality control of the assay, the fold-induction corresponding to the PCo value of
the concurrent PC (1 nM E2) should be greater than 1+2SD of the fold-induction value (=1) of the
concurrent VC. For prioritisation purposes, the PCiy value can be useful to simplify the data analysis
required compared to a statistical analysis. Although a statistical analysis provides information on
significance, such an analysis is not a quantitative parameter with respect to concentration-based potential,
and so is less useful for prioritisation purposes.

Quality criteria for ER antagonist assay

19. The mean luciferase activity of the spike in control (25 pM E2) should be at least 4-fold that of the
mean VC on each plate. This criterion is established based on the reliability of the endpoint values from
the validation study.

20.  With respect to the quality control of the assay, relative transcriptional activation (RTA) of 1 nM E2
should be greater than 100%, RTA of 1uM 4-Hydroxytamoxifen (OHT) should be less than 40.6% and
RTA of 100 uM Digitonin (Dig) should be less than 0%.

Substances to Demonstrate Laboratory Proficiency (see paragraph 14 and Table 2 in « ER TA TEST
METHOD COMPONENTS» of this Test Guideline (pages 6-14)).

Vehicle

21.  Dimethyl sulfoxide (DMSO), or appropriate solvent, at the same concentration used for the different
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positive and negative controls and the test chemicals should be used as the concurrent VC. Test chemicals
should be dissolved in a solvent that solubilises that test chemical and is miscible with the cell medium.
Water, ethanol (95% to 100% purity) and DMSO are suitable vehicles. If DMSO is used, the level should not
exceed 0.1% (v/v). For any vehicle, it should be demonstrated that the maximum volume used is not
cytotoxic and does not interfere with assay performance.

Preparation of Test Chemicals

22.  Generally, the test chemicals should be dissolved in DMSO or other suitable solvent, and serially
diluted with the same solvent at a common ratio of 1:10 in order to prepare solutions for dilution with
media.

Solubility and Cytotoxicity: Considerations for Range Finding.

23. A preliminary test should be carried out to determine the appropriate concentration range of
chemical to be tested, and to ascertain whether the test chemical may have any solubility and cytotoxicity
problems. Initially, chemicals are tested up to the maximum concentration of 1 pL/mL, 1 mg/mL, or 1
mM, whichever is the lowest. Based on the extent of cytotoxicity or lack of solubility observed in the
preliminary test, the first definite run should test the chemical at log-serial dilutions starting at the
maximum acceptable concentration (e.g. 1 mM, 100uM, 10uM, etc.) and the presence of cloudiness or
precipitate or cytotoxicity noted. Concentrations in the second, and if necessary third run should be
adjusted as appropriate to better characterise the concentration-response curve and to avoid concentrations
which are found to be insoluble or to induce excessive cytotoxicity.

24. For ER agonists and antagonists, the presence of increasing levels of cytotoxicity can significantly
alter or eliminate the typical sigmoidal response and should be considered when interpreting the data.
Cytotoxicity testing methods that can provide information regarding 80% cell viability should be used,
utilising an appropriate assay based upon laboratory experience.

25.  Should the results of the cytotoxicity test show that the concentration of the test chemical has
reduced the cell number by 20% or more, this concentration should be regarded as cytotoxic, and the
concentrations at or above the cytotoxic concentration should be excluded from the evaluation.

Chemical Exposure and Assay Plate Organisation

26. The procedure for chemical dilutions (Steps-1 and 2) and exposure to cells (Step-3) can be
conducted as follows:

Step-1: Each test chemical should be serially diluted in DMSO, or appropriate solvent, and added to the
wells of a microtitre plate to achieve final serial concentrations as determined by the
preliminary range finding test (typically in a series of, for example 1 mM, 100 pM, 10 uM,
1uM, 100 nM, 10 nM, 1 nM, 100 pM, and 10 pM (10>-10""" M)) for triplicate testing.

Step-2: Chemical dilution: First dilute 1.5 pL of the test chemical in the solvent to a concentration of
500 pL of media.

Step-3: Chemical exposure of the cells: Add 50 pL of dilution with media (prepared in Step-2) to an
assay well containing 10* cells/100 pL/well.
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The recommended final volume of media required for each well is 150 pL.. Test samples and reference
substances can be assigned as shown in Table 3 and Table 4.

['able 3: Example of plate concentration assignment of the reference substances in the assay plate in ER
agonist assay

Row 170-Methyltestosterone Corticosterone 170-Estradiol E2
1 2|3 4 5|6 7 819 10 11 12
A concl (10 uM) |- | - 100 uM > | - | 1uM - | > | 10nM - -
B conc 2 (1 uM) - | - 10 uM - | - | 100 nM > | > | 1 nM - -
C conc 3 (100nM) | - | - 1 pM - | - | 10nM - | > | 100 pM - |-
D conc4(10nM) |- | > 100 nM - | - | 1nM - | > | 10pM - -
E conc 5 (1 nM) - | - 10 nM - | - | 100pM - | > | 1pM - |-
F conc 6 (100pM) | - | - 1 nM - | - | 10pM - | > | 0.1 pM - -
G conc7(10pM) |- | > 100 pM - | - [ 1pM - |5 ]100IpM |5 | o
H VC > |- PC > |- |- O

VC: Vehicle control (0.1% DMSO); PC: Positive control (1 nM E2)

27.  The reference substances (E2, 17a-Estradiol, 17a-methyl testosterone and corticosterone) should be
tested in every run (Table 3). PC wells treated with 1 nM of E2 that can produce maximum induction of E2
and VC wells treated with DMSO (or appropriate solvent) alone should be included in each test assay plate
(Table 4). If cells from different sources (e.g. different passage number, different lot, etc.) are used in the
same experiment, the reference substances should be tested for each cell source.

Table 4: Example of plate concentration assignment of test and plate control chemicals in the assay plate in

ER agonist assay
Test Chemical 1 Test Chemical 2 Test Chemical 3 Test Chemical 4
Row
1 2 3 4 516 7 819 10 11 12

A conc 1 (10 ]J.M) — — 1 mM — — 1 }J.M — — 10 nM — —
B conc 2 (1 uM) - |- 100 uM - | - | 100nM - |- | 1nM - —
C conc3 (100nM) | - |- 10 uM - | - [ 10nM - | - | 100 pM - -
D conc 4 (10 nM) - | - 1 uM - | - | 1nM - | - | 10pM - -
E conc 5 (1 nM) - |- 100 nM - | - | 100 pM - |- | 1pM - —
F conc 6 (100pM) | - | - 10 nM - | - | 10pM - | - | 0.1pM = -
G conc 7 (10 pM) - |- 1 nM - | - | 1pM - |- 1001pM |- -
H VC - |- |- - | - | PC e - -

VC: Vehicle control (0.1% DMSO); PC: Positive control (1 nM E2)
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Table 5: Example of plate concentration assignment of the reference substances in the assay plate in ER
antagonist assay

VC: Vehicle control (0.1% DMSO), PC: Positive control (1 nM E2), OHT :4-Hydroxytamoxifen, Dig: Digitonin.
' : Spiked with 25pM E2

28.  To evaluate the antagonist activity of chemicals, assay wells located in rows from A to G should be
spiked with 25pM E2. The reference substances (Tamoxifen and Flutamide) should be tested in every run.
PC wells treated with 1 nM of E2 that can be control quality of hERa-HeLa-9903 cell line, VC wells treated
with DMSO (or appropriate solvent), 0.1% DMSO wells treated with DMSO addition to the spiked E2
corresponding to “Spike-in-control”, wells treated with final concentration 1 pM OHT and wells treated
with 100 uM Dig should be included in each test assay plate (Table 5). Subsequent assay plate should
follow the same plate layout without reference substances wells (Table 6). If cells from different sources
(e.g. different passage number, different lot, etc.) are used in the same experiment, the reference substances
should be tested for each cell source.

Table 6: Example of plate concentration assignment of test and plate control chemicals in the assay plate in
ER antagonist assay

29.  The lack of edge effects should be confirmed, as appropriate, and if edge effects are suspected, the
plate layout should be altered to avoid such effects. For example, a plate layout excluding the edge wells
can be employed.
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30. After adding the chemicals, the assay plates should be incubated in a 5% CO, incubator at 37+1°C
for 20-24 hours to induce the reporter gene products.

31. Special considerations will need to be applied to those compounds that are highly volatile. In such
cases, nearby control wells may generate false positives and this should be considered in light of expected
and historical control values. In the few cases where volatility may be of concern, the use of “plate sealers”
may help to effectively isolate individual wells during testing, and is therefore recommended in such cases.

32. Repeat definitive tests for the same chemical should be conducted on different days, to ensure
independence.

Luciferase assay

33. A commercial luciferase assay reagent [e.g. Steady-Glo® Luciferase Assay System (Promega, E2510,
or equivalents)] or a standard luciferase assay system (Promega, E1500, or equivalents) can be used for
the assay, as long as the acceptability criteria are met. The assay reagents should be selected based on the
sensitivity of the luminometer to be used. When using the standard luciferase assay system, Cell Culture
Lysis Reagent (Promega, E1531, or equivalents) should be used before adding the substrate. The
luciferase reagent should be applied following the manufacturers’ instructions.

ANALYSIS OF DATA

ER agonist assay

34. In case of ER agonist assay, to obtain the relative transcriptional activity to PC (1 nM of E2), the
luminescence signals from the same plate can be analysed according to the following steps (other
equivalent mathematical processes are also acceptable):

Step 1. Calculate the mean value for the VC.

Step 2. Subtract the mean value of the VC from each well value to normalise the data.

Step 3. Calculate the mean for the normalised PC.

Step 4. Divide the normalised value of each well in the plate by the mean value of the normalised PC
(PC=100%).

The final value of each well is the relative transcriptional activity for that well compared to the PC
response.

Step 5. Calculate the mean value of the relative transcriptional activity for each concentration group of the
test chemical. There are two dimensions to the response: the averaged transcriptional activity (response)
and the concentration at which the response occurs (see following section).

ECsy, PCspand PCyyinduction considerations

35. The full concentration-response curve is required for the calculation of the ECso, but this may not
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always be achievable or practical due to limitations of the test concentration range (for example due to
cytotoxicity or solubility problems). However, as the ECso and maximum induction level (corresponding to
the top value of the Hill-equation) are informative parameters, these parameters should be reported where
possible. For the calculation of ECso and maximum induction level, appropriate statistical software should
be used (e.g. Graphpad Prism statistical software).

36. If the Hill’s logistic equation is applicable to the concentration response data, the ECso should be
calculated by the following equation (7):

Y=Bottom + (Top-Bottom) / (1+10 exp ((log ECsy -X) x Hill slope))

Where:
X is the logarithm of concentration; and,
Y is the response and Y starts at the Bottom and goes to the Top in a sigmoid curve.
Bottom is fixed at zero in the Hill’s logistic equation.

37.  For each test chemical, the following should be provided:

(1) The RPCwmax which is the maximum level of response induced by a test chemical, expressed as a
percentage of the response induced by 1 nM E2 on the same plate, as well as the PCMax (concentration
associated with the RPCywax); and

(i) For positive chemicals, the concentrations that induce the PCio and, if appropriate, the PCsy.

38. The PCx value can be calculated by interpolating between 2 points on the X-Y coordinate, one
immediately above and one immediately below a PCx value. Where the data points lying immediately
above and below the PCx value have the coordinates (a,b) and (c,d) respectively, then the PCx value may
be calculated using the following equation:

log[PCx] = log[c]+(x-d)/(d-b)

39. Descriptions of PC values are provided in Figure 1 below.
Figure 1: Example of how to derive PC-values. The PC (1 nM of E2) is included on each assay plate

5| 1nME2 100%
fold induction of PC (1 nM E2) « P s
c —~a |-
g8
=) 50%
<ill
2k
< A B I I 10%
mean (=1) + 2SD of fold induction of VC *‘/f = __:’_j—__ - 0%
mean (=1) of fold induction of VC o ﬂ- I—I-

10 pM 100 pM 1 nM 10 nM|100 nM 1 M 10 pM Vehicle Positive
control control

PC10 PC50
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ER antagonist assay

40. In case of ER antagonist assay, to obtain the relative transcriptional activity (RTA) to spike in
control (25 pM of E2), the luminescence signals from the same plate can be analysed according to the
following steps (other equivalent mathematical processes are also acceptable):

Step 1. Calculate the mean value for the VC.
Step 2. Subtract the mean value of the VC from each well value to normalise the data.
Step 3. Calculate the mean for the normalised spike in control.

Step 4. Divide the normalised value of each well in the plate by the mean value of the normalised
spike in control (spike in control=100%).

The final value of each well is the relative transcriptional activity for that well compared to the spike
in control response.

Step 5. Calculate the mean value of the relative transcriptional activity for each treatment.

IC;y and ICs, induction considerations

41. For positive chemicals, the concentrations that induce the IC30 and, if appropriate, the IC50 should be
provided.

42. The ICx value can be calculated by interpolating between 2 points on the X-Y coordinate, one
immediately above and one immediately below a ICx value. Where the data points lying immediately
above and below the ICx value have the coordinates (c,d) and (a,b) respectively, then the ICx value may
be calculated using the following equation:

lin ICx = a-(b-(100-x)) (a-c) /(b-d)

Figure 2: Example of how to derive IC-values. The spike in control (25 pM of E2) is included on each
assay plate
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43. The results should be based on two (or three) independent runs. If two runs give comparable
and therefore reproducible results, it is not necessary to conduct a third run. To be acceptable, the
results should:

o Meet the acceptability criteria (see Acceptability criteria para 14-20),

o Be reproducible.

Data Interpretation Criteria

[able 7: Positive and negative decision criteria in ER agonist assay

Positive If the RPCwmax is obtained that is equal to or exceeds 10% of the
response of the positive control in at least two of two or two of three
runs.

Negative If the RPCwux fails to achieve at least 10% of the response of the
positive control in two of two or two of three runs.

Table 8: Positive and negative decision criteria in ER antagonist assay

Positive If the ICso01is calculated in at least two of two or two of three runs.
Negative If the ICso fails to calculate in two of two or two of three runs.
44, Data interpretation criteria are shown in Tables 7 and 8. Positive results will be characterised by both

the magnitude of the effect and the concentration at which the effect occurs. Expressing results as a
concentration at which a 50% (PC50) or 10% (PC10) of PC values are reached for the agonist assay, and 50%
(IC50) or 30% (IC30) of the spike-in control value is inhibited for the antagonist assay, accomplishes both of
these goals. However, a test chemical is determined to be positive, if the maximum response induced by the
test chemical (RPCMax) is equal to or exceeds 10% of the response of the PC in at least two of two or two
of three runs, while a test chemical is considered negative if the RPCMax fails to achieve at least 10% of
the response of the positive control in two of two or two of three runs.

45. The calculations of PCio, PCso and PCwmax in ER agonist assay and 1C3p and ICso in ER antagonist
assay can be made by using a spreadsheet available with the Test Guideline on the OECD public website.

46. It should be sufficient to obtain PCjy or PCsy and ICsy or ICso values at least twice. However,
should the resulting base-line for data in the same concentration range show variability with an
unacceptably high coefficient of variation (CV; %) the data may not be considered reliable and the source
of the high variability should be identified. The CV of the raw data triplicates (i.e. luminescence intensity
data) of the data points that are used for the calculation of PC;o should be less than 20%.

47. Meeting the acceptability criteria indicates the assay system is operating properly, but it does not

2 hitp://www.oecd.org/env/testguidelines
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ensure that any particular run will produce accurate data. Duplicating the results of the first run is the best
insurance that accurate data were produced.

48. In case of ER agonist assay, where more information is required in addition to the screening and
prioritisation purposes of this TG for positive test chemicals, particularly for PC10-PC49 chemicals, as
well as chemicals suspected to over-stimulate luciferase, it can be confirmed that the observed luciferase-
activity is solely an ERa-specific response, using an ERa antagonist (see Appendix 1).

TEST REPORT

49. See paragraph 20 of “ER TA TEST METHOD COMPONENTS” (Pages 6-14 of this Test
Guideline).
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Appendix 1

False positives: Assessment of non-receptor mediated luminescence signals

1. False positives in the ER agonist assay might be generated by non-ER-mediated activation of the
luciferase gene, or direct activation of the gene product or unrelated fluorescence. Such effects are
indicated by an incomplete or unusual dose-response curve. If such effects are suspected, the effect of an
ER antagonist (e.g. 4- hydroxytamoxifen (OHT) at non-toxic concentration) on the response should be
examined. The pure antagonist ICI 182780 may not be suitable for this purpose as a sufficient
concentration of ICI 182780 may decrease the VC value, and this will affect the data analysis.

2. To ensure validity of this approach, the following needs to be tested in the same plate:
o Agonistic activity of the unknown chemical with / without 10 uM of OHT
¢ VC (in triplicate)
o OHT (in triplicate)
e 1 nM of E2 (in triplicate) as agonist PC
e 1 nM of E2 + OHT (in triplicate)

3. Data interpretation criteria

Note: All wells should be treated with the same concentration of the vehicle.

o If the agonistic activity of the unknown chemical is NOT affected by the treatment with ER
antagonist, it is classified as “Negative”.

o If the agonistic activity of the unknown chemical is completely inhibited, apply the decision criteria.

o If the agonistic activity at the lowest concentration is equal to, or is exceeding, PC response the
unknown chemical is inhibited equal to or exceeding PCo response. The difference in the responses
between the non-treated and treated wells with the ER antagonist is calculated and this difference
should be considered as the true response and should be used for the calculation of the appropriate
parameters to enable a classification decision to be made.

4. Data analysis

Check the performance standard.
Check the CV between wells treated under the same conditions.
1. Calculate the mean of the VC
Subtract the mean of VC from each well value not treated with OHT
Calculate the mean of OHT
Subtract the mean of the VC from each well value treated with OHT
Calculate the mean of the PC
Calculate the relative transcriptional activity of all other wells relative to the PC.

AN
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Appendix 2
Preparation of Serum treated with Dextran Coated Charcoal (DCC)

1. The treatment of serum with dextran-coated charcoal (DCC) is a general method for removal of
estrogenic compounds from serum that is added to cell medium, in order to exclude the biased response
associated with residual estrogens in serum. 500 mL of fetal bovine serum (FBS) can be treated by this
procedure.

Components
2. The following materials and equipment will be required:

Materials
Activated charcoal
Dextran
Magnesium chloride hexahydrate (MgCI2-6H20)
Sucrose
1 M HEPES buffer solution (pH 7.4)
Ultrapure water produced from a filter system
Equipment
Autoclaved glass container (size should be adjusted as appropriate)
General Laboratory Centrifuge (that can set temperature at 4°C)

Procedure
3. The following procedure is adjusted for the use of 50 mL centrifuge tubes:

Day-1] Prepare dextran-coated charcoal suspension with 1 L of ultrapure water
containing 1.5 mM of MgCl2, 0.25 M sucrose, 2.5 g of charcoal, 0.25 g dextran and 5
mM of HEPES and stir it at 4°C, overnight.

Day-2] Dispense the suspension in 50 mL centrifuge tubes and centrifuge at 10000
rpm at 4°C for 10 minutes. Remove the supernatant and store half of the charcoal
sediment at 4°C for the use on Day-3. Suspend the other half of the charcoal with FBS
that has been gently thawed to avoid precipitation, and heat-inactivated at 56°C for 30
minutes, then transfer into an autoclaved glass container such as an Erlenmeyer flask.
Stir this suspension gently at 4°C, overnight.

Day-3] Dispense the suspension with FBS into centrifuge tubes for centrifugation at
10000 rpm at 4°C for 10 minutes. Collect FBS and transfer into the new charcoal
sediment prepared and stored on Day-2. Suspend the charcoal sediment and stir this
suspension gently in an autoclaved glass container at 4°C, overnight.

Day-4] Dispense the suspension for centrifugation at 10000 rpm at 4°C for 10 minutes
and sterilise the supernatant by filtration through 0.2 pum sterile filter. This DCC treated
FBS should be stored at -20°C and can be used for up a year.
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ANNEX 3

BG1Luc Estrogen Receptor Transactivation Test Method for Identifying Estrogen Receptor Agonists
and Antagonists

INITIAL CONSIDERATIONS AND LIMITATIONS (See also GENERAL INTRODUCTION, page 1)

1. This assay uses the BG1Luc4E2 cell line. It has been validated by the National Toxicology Program
Interagency Center for the Evaluation of Alternative Toxicological Methods (NICEATM), and the
Interagency Coordinating Committee on the Validation of Alternative Methods (ICCVAM) (1). The BG1Luc
cell lines predominantly express endogenous ERa and a minor amount of endogenous ER (2) (3) (4).

2. This assay is applicable to a wide range of substances, provided they can be dissolved in dimethyl
sulfoxide (DMSO; CASRN 67-68-5), do not react with DMSO or the cell culture medium, and are not
cytotoxic at the concentrations being tested. If use of DMSO is not possible, another vehicle such as ethanol
or water may be used (see paragraph 12). The demonstrated performance of the BG1Luc ER TA (ant)agonist
test method suggests that data generated with this test method may inform upon ER mediated mechanisms of
action and could be considered for prioritisation of substances for further testing.

3. This test method is specifically designed to detect hERa and hERB-mediated TA by measuring
chemiluminescence as the endpoint. Chemiluminescence use in bioassays is widespread because
luminescence has a high signal-to-background ratio (10). However, the activity of firefly luciferase in cell-
based assays can be confounded by substances that inhibit the luciferase enzyme, causing both apparent
inhibition or increased luminescence due to protein stabilisation (10). In addition, in some luciferase-based
ER reporter gene assays, non-receptor-mediated luminescence signals have been reported at phytoestrogen
concentrations higher than 1 uM due to the over-activation of the luciferase reporter gene (9) (11). While the
dose-response curve indicates that true activation of the ER system occurs at lower concentrations, luciferase
expression obtained at high concentrations of phytoestrogens or similar compounds suspected of producing
phytoestrogen-like over-activation of the luciferase reporter gene needs to be examined carefully in stably
transfected ER TA assay systems (see Annex 2).

4. The “GENERAL INTRODUCTION” and “ER TA TEST METHOD COMPONENTS” (pages

1-15) should be read before using this test method for regulatory purposes. Definitions and abbreviations used
in this TG are described in Annex 1.

PRINCIPLE OF THE TEST METHOD (See also GENERAL INTRODUCTION, page 1)

5. The assay is used to indicate ER ligand binding, followed by translocation of the receptor-ligand
complex to the nucleus. In the nucleus, the receptor-ligand complex binds to specific DNA response elements
39
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and transactivates the reporter gene (/uc), resulting in the production of luciferase and the subsequent
emission of light, which can be quantified using a luminometer. Luciferase activity can be quickly and
inexpensively evaluated with a number of commercially available kits. The BG1Luc ER TA utilises an ER
responsive human ovarian adenocarcinoma cell line, BG-1, which has been stably transfected with a firefly
luc reporter construct under control of four estrogen response elements placed upstream of the mouse
mammary tumour virus promoter (MMTYV), to detect substances with in vitro ER agonist or antagonist
activity. This MMTV promoter exhibits only minor cross-reactivity with other steroid and non-steroid
hormones (8). Criteria for data interpretation are described in detail in paragraph 41. Briefly, a positive
response is identified by a concentration-response curve containing at least three points with non-overlapping
error bars (mean + SD), as well as a change in amplitude (normalised relative light unit [RLU]) of at least
20% of the maximal value for the reference substance (17p-estradiol [E2; CASRN 50-28-2] for the agonist
assay, raloxifene HCI [Ral; CASRN 84449-90-1]/E2 for the antagonist assay).

PROCEDURE

Cell Line

6. The stably transfected BG1Luc4E2 cell line should be used for the assay. The cell line is currently
only available with a technical licensing agreement from the University of California, Davis, California,
USA?, and from Xenobiotic Detection Systems Inc., Durham, North Carolina, USA*,

Stability of the Cell Line

7. To maintain the stability and integrity of the cell line, the cells should be grown for more than one
passage from the frozen stock in cell maintenance media (see paragraph 9). Cells should not be cultured for
more than 30 passages. For the BG1Luc4E2 cell line, 30 passages will be approximately three months.

Cell Culture and Plating Conditions

8. Procedures specified in the Guidance on Good Cell Culture Practice (5) (6) should be followed to
assure the quality of all materials and methods in order to maintain the integrity, validity, and reproducibility
of any work conducted.

9. BGI1Luc4E2 cells are maintained in RPMI 1640 medium supplemented with 0.9% Pen-Strep and
8.0% fetal bovine serum (FBS) in a dedicated tissue culture incubator at 37°C + 1°C, 90% = 5% humidity,
and 5.0% = 1% CO»/air.

10. Upon reaching ~80% confluence, BG1Luc4E2 cells are subcultured and conditioned to an estrogen-
free environment for 48 hours prior to plating the cells in 96-well plates for exposure to test chemicals and
analysis of estrogen dependent induction of luciferase activity. The estrogen-free medium (EFM) contains
Dulbecco’s Modification of Eagle’s Medium (DMEM) without phenol red, supplemented with 4.5%

® Michael S. Denison, Ph.D. Professor, Dept. of Environmental Toxicology, 4241 Meyer Hall, One Shields Ave,
University of California, Davis, CA 95616, E: msdenison@ucdavis.edu, (530) 754-8649

* Xenobiotic Detection Systems Inc. 1601 East Geer Street, Suite S, Durham NC, 27704 USA, email:
info@dioxins.com, Telephone: 919-688-4804, Fax: 919-688-4404
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charcoal/dextran-treated FBS, 1.9% L-glutamine, and 0.9% Pen-Strep. All plasticware should be free of
estrogenic activity [see detailed protocol (7)].

Acceptability Criteria

11. Acceptance or rejection of a test is based on the evaluation of reference standard and control results
from each experiment conducted on a 96-well plate. Each reference standard is tested in multiple
concentrations and there are multiple samples of each reference and control concentration. Results are
compared to quality controls (QC) for these parameters that were derived from the agonist and antagonist
historical databases generated by each laboratory during the demonstration of proficiency. The historical
databases are updated with reference standard and control values on a continuous basis. Changes in
equipment or laboratory conditions may necessitate generation of updated historical databases.

Agonist Test
Range Finder Test

e Induction: Plate induction should be measured by dividing the average highest E2 reference standard
relative light unit (RLU) value by the average DMSO control RLU value. Five-fold induction is usually
achieved, but for purpose of acceptance, induction should be greater than or equal to four-fold.

e DMSO control results: Solvent control RLU values should be within 2.5 times the standard deviation of
the historical solvent control mean RLU value.

e An experiment that fails either acceptance criterion should be discarded and repeated.

Comprehensive Test

It includes acceptability criteria from the agonist range finder test and the following:

e Reference standard results: The E2 reference standard concentration-response curve should be sigmoidal
in shape and have at least three values within the linear portion of the concentration-response curve.

e Positive control results: Methoxychlor control RLU values should be greater than the DMSO mean plus
three times the standard deviation from the DMSO mean.

e An experiment that fails any single acceptance criterion should be discarded and repeated.

Antagonist Test
Range Finder Test

o Reduction: Plate reduction is measured by dividing the average highest Ral/E2 reference standard
RLU value by the average DMSO control RLU value. Five-fold reduction is usually achieved,
but for the purposes of acceptance, reduction should be greater than or equal to three-fold.

e E2 control results: E2 control RLU values should be within 2.5 times the standard deviation of
the historical E2 control mean RLU value.

e DMSO control results: DMSO control RLU values should be within 2.5 times the standard
deviation of the historical solvent control mean RLU value.

e An experiment that fails any single acceptance criterion will be discarded and repeated.

Comprehensive Test

It includes acceptance criteria from the antagonist range finder test and the following:
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e Reference standard results: The Ral/E2 reference standard concentration-response curve should
be sigmoidal in shape and have at least three values within the linear portion of the
concentration-response curve.

e Positive control results: Tamoxifen/E2 control RLU values should be less than the E2 control
mean minus three times the standard deviation from the E2 control mean.

e An experiment that fails any single acceptance criterion will be discarded and repeated.

Reference Standards, Positive, and Vehicle Controls

Vehicle Control (Agonist and Antagonist Assays)

12. The vehicle that is used to dissolve the test chemicals should be tested as a vehicle control. The
vehicle used during the validation of the BG1Luc ER TA assay was 1% (v/v) dimethylsulfoxide (DMSO,
CASRN 67-68-5) (see paragraph 24). If a vehicle other than DMSO is used, all reference standards, controls,
and test chemicals should be tested in the same vehicle, if appropriate.

Reference Standard (Agonist Range Finder)

13. The reference standard is E2 (CASRN 50-28-2). For range finder testing, the reference standard is
comprised of a serial dilution of four concentrations of E2 (1.84 x 10™°, 4.59 x 10™"', 1.15 x 10" and 2.87 x
107> M), with each concentration tested in duplicate wells.

Reference Standard (Agonist Comprehensive)

14. E2 for comprehensive testing is comprised of a 1:2 serial dilution consisting of 11 concentrations
(ranging from 3.67 x 10" to 3.59 x 10" M) of E2 in duplicate wells.

Reference Standard (Antagonist Range Finder)

15. The reference standard is a combination of Ral (CASRN 84449-90-1) and E2 (CASRN 50-28-2).
Ral/E2 for range finder testing is comprised of a serial dilution of three concentrations of Ral (3.06 x 107,
7.67 x 10, and 1.92 x 10"°M) plus a fixed concentration (9.18 x 10™"' M) of E2 in duplicate wells.
Reference Standard (Antagonist Comprehensive)

16. Ral/E2 for comprehensive testing is comprised of a 1:2 serial dilution of Ral (ranging from 2.45x 10
to 9.57 x 10"'M) plus a fixed concentration (9.18 x 10" M) of E2 consisting of nine concentrations of
Ral/E2 in duplicate wells.

Weak Positive Control (Agonist)

17. The weak positive control is 9.06 x 10° M p,p’-methoxychlor (methoxychlor; CASRN 72-43-5) in
EFM.

Weak Positive Control (Antagonist)

18. The weak positive control consists of tamoxifen (CASRN 10540-29-1) 3.36 x 10°M with
9.18 x 10" M E2 in EFM.

E2 Control (Antagonist Assay Only)

42
© OECD, (2015)



OECD/OCDE 455

19. The E2 control is 9.18 x 10™"" M E2 in EFM and used as a base line negative control.

Fold-Induction (Agonist)

20. The induction of luciferase activity of the reference standard (E2) is measured by dividing the
average highest E2 reference standard RLU value by the average DMSO control RLU value, and the result
should be greater than four-fold.

Fold-Reduction (Antagonist)

21. The mean luciferase activity of the reference standard (Ral/E2) is measured by dividing the average
highest Ral/E2 reference standard RLU value by the average DMSO control RLU value and should be greater
than three-fold.

Demonstration of Laboratory Proficiency

22. To demonstrate proficiency with the BG1Luc ER TA test method, a laboratory should compile
agonist and antagonist historical databases with reference standard and control data generated from at least 10
independent agonist and 10 independent antagonist experiments, conducted on different days. These
experiments are the foundation for reference standards and the historical controls. Future acceptable results
should be added to enlarge the database. A successful demonstration of proficiency will be achieved by
producing values that are no more than 2.5 standard deviations of the historical controls (see paragraph 11).

23. Once the historical databases are compiled, the agonist and antagonist proficiency substances,
respectively listed in Tables 3 and 4 of “ER TA TEST METHOD COMPONENTS” (Page 9-12 of this Test
Guideline), should be tested.

Vehicle

24. Test chemicals should be dissolved in a solvent that solubilises the test chemical and is miscible with
the cell medium. Water, ethanol (95% to 100% purity) and DMSO are suitable vehicles. If DMSO is used,
the level should not exceed 1% (v/v). For any vehicle, it should be demonstrated that the maximum volume
used is not cytotoxic and does not interfere with the assay performance. Reference standards and controls are
dissolved in 100% solvent and then diluted down to appropriate concentrations in EFM.

Preparation of Test chemicals

25. The test chemicals are dissolved in 100% DMSO (or appropriate solvent), and then diluted down to
appropriate concentrations in EFM. All test chemicals should be allowed to equilibrate to room temperature
before being dissolved and diluted. Test chemical solutions should be prepared fresh for each experiment.
Solutions should not have noticeable precipitate or cloudiness. Reference standard and control stocks may be
prepared in bulk; however, final reference standard, control dilutions and test chemicals should be freshly
prepared for each experiment and used within 24 hours of preparation.

Solubility and Cytotoxicity: Considerations for Range Finding
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26. Range finder testing consists of seven point - 1:10 serial dilutions run in duplicate. Initially, test
chemicals are tested up to the maximum concentration of 1 mg/mL (~1 mM) for agonist testing and 20
pg/mL (~10 uM) for antagonist testing. Range finder experiments are used to determine the following:

e Test chemical starting concentrations to be used during comprehensive testing
e Test chemical dilutions (1:2 or 1:5) to be used during comprehensive testing

27. An assessment of cell viability/cytotoxicity is included in the agonist and antagonist test method
protocols (7) and is incorporated into range finder and comprehensive testing. The cytotoxicity method that
was used to assess cell viability during the validation of the BG1Luc ER TA (1) was a scaled qualitative
visual observation method; however, a quantitative method for the determination of cytotoxicity can be used
(see protocol (7)). Data from test chemical concentrations that cause more than 20% reduction in viability
cannot be used.

Test chemical Exposure and Assay Plate Organisation

28. Cells are counted and plated into 96-well tissue culture plates (2 x 10° cells per well) in EFM and
incubated for 24 hours to allow the cells to attach to the plate. The EFM is removed and replaced with test
and reference chemicals in EFM and incubated for 19-24 hours. Special considerations will need to be
applied to those substances that are highly volatile since nearby control wells may generate false positive
results. In such cases, “plate sealers” may help to effectively isolate individual wells during testing, and
are therefore recommended.
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Range Finder Tests

29. Range finder testing uses all wells of the 96-well plate to test up to six test chemicals as seven point
1:10 serial dilutions in duplicate (see Figures 1 and 2).
e  Agonist range finder testing uses four concentrations of E2 in duplicate as the reference standard and
four replicate wells for the DMSO control.
e Antagonist range finder testing uses three concentrations of Ral/E2 with 9.18 x 10" M E2 in
duplicate as the reference standard, with three replicate wells for the E2 and DMSO controls.

Figure 1: Agonist Range Finder Test 96-well Plate Layout

1 2 3 4 5 6 7 8 9 10 11 12

A | TCI-1 TCI1-1 TC2-1 TC2-1 TC3-1 TC3-1 TC4-1 TC4-1 TCS5-1 TCS-1 TC6-1 TC6-1

B | TC1-2 TC1-2 TC2-2 TC2-2 TC3-2 TC3-2 TC4-2 TC4-2 TCS-2 TCS-2 TC6-2 TC6-2

C | TC1-3 TC1-3 TC2-3 TC2-3 TC3-3 TC3-3 TC4-3 TC4-3 TCS-3 TCS-3 TC6-3 TC6-3

D | TCl1-4 TC1-4 TC2-4 TC2-4 TC3-4 TC3-4 TC4-4 TC4-4 TCS-4 TCS-4 TC6-4 TC6-4

E | TC1-5 TCI1-5 TC2-5 TC2-5 TC3-5 TC3-5 TC4-5 TC4-5 TCS-5 TCS-5 TC6-5 TC6-5

F | TCl1-6 | TCl-6 | TC2-6 | TC2-6 | TC3-6 | TC3-6 | TC4-6 | TC4-6 | TC5-6 | TC5-6 | TC6-6 | TC6-6

G | TC1-7 | TC1-7 TC2-7 TC2-7 TC3-7 | TC3-7 | TC4-7 TC4-7 | TCS-7 | TC5-7 | TC6-7 | TC6-7

H | E2-1 E2-2 E2-3 E2-4 vC vC vC vC E2-1 E2-2 E2-3 E2-4

Abbreviations: E2-1 to E2-4 = concentrations of the E2 reference standard (from high to low); TC1-1 to TC1-7 = concentrations
(from high to low) of test chemical 1 (TC1); TC2-1 to TC2-7 = concentrations (from high to low) of test chemical 2 (TC2); TC3-1 to
TC3-7 = concentrations (from high to low) of test chemical 3 (TC3); TC4-1 to TC4-7 = concentrations (from high to low) of test
chemical 4 (TC4); TC5-1 to TC5-7 = concentrations (from high to low) of test chemical 5 (TC5); TC6-1 to TC6-7 = concentrations
(from high to low) of test chemical 6 (TC6); VC = vehicle control (DMSO [1% v/v EFM.]).
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Figure 2: Antagonist Range Finder Test 96-well Plate Layout

1 2 3 4 5 6 7 8 9 10 11 12

A | TCI-1 TCI-1 TC2-1 TC2-1 TC3-1 TC3-1 TC4-1 TC4-1 TC5-1 TCS-1 TC6-1 TC6-1

g | TCI1-2 TCI1-2 TC2-2 TC2-2 TC3-2 TC3-2 TC4-2 TC4-2 TC5-2 TCS-2 TC6-2 TC6-2

c | TC1-3 TCI-3 TC2-3 TC2-3 TC3-3 TC3-3 TC4-3 TC4-3 TC5-3 TCS-3 TC6-3 TC6-3

p | TCl1-4 TCI1-4 TC2-4 TC2-4 TC3-4 TC3-4 TC4-4 TC4-4 TCs-4 TCS-4 TC6-4 TC6-4

e | TC1-5 TC1-5 TC2-5 TC2-5 TC3-5 TC3-5 TC4-5 TC4-5 TCs-5 TCS-5 TC6-5 TC6-5

F | TCl-6 TC1-6 TC2-6 TC2-6 TC3-6 TC3-6 TC4-6 TC4-6 TC5-6 TCS-6 TC6-6 TC6-6

G | TC1-7 TCI1-7 TC2-7 TC2-7 TC3-7 TC3-7 TC4-7 TC4-7 TC5-7 TCS-7 TC6-7 TC6-7

H | Ral-1 Ral-2 Ral-3 vC vC vC E2 E2 E2 Ral-1 Ral-2 Ral-3

Abbreviations: E2 = E2 control; Ral-1 to Ral-3 = concentrations of the Raloxifene/E2 reference standard (from high to low); TC1-1 to
TC1-7 = concentrations (from high to low) of test chemical 1 (TC1); TC2-1 to TC2-7 = concentrations (from high to low) of test
chemical 2 (TC2); TC3-1 to TC3-7 = concentrations (from high to low) of test chemical 3 (TC3); TC4-1 to TC4-7 = concentrations
(from high to low) of test chemical 4 (TC4); TC5-1 to TC5-7 = concentrations (from high to low) of test chemical 5 (TCS5); TC6-1 to
TC6-7 = concentrations (from high to low) of test chemical 6 (TC6); VC = vehicle control (DMSO [1% v/v EFM.]).

Note: All test chemicals are tested in the presence of 9.18 x 10! M E2.

30. The recommended final volume of media required for each well is 200 pL. Only use test plates in
which the cells in all wells give a viability of 80% and above.

31. Determination of starting concentrations for comprehensive agonist testing is described in depth in
the agonist protocol (7). Briefly, the following criteria are used:

o If there are no points on the test chemical concentration curve that are greater than the mean plus
three times the standard deviation of the DMSO control, comprehensive testing will be conducted
using an 11-point 1:2 serial dilution starting at the maximum soluble concentration.

o If there are points on the test chemical concentration curve that are greater than the mean plus
three times the standard deviation of the DMSO control, the starting concentration to be used for
the 11-point dilution scheme in comprehensive testing should be one log higher than the
concentration giving the highest adjusted RLU value in the range finder. The 11-point dilution
scheme will be based on either 1:2 or 1:5 dilutions according to the following criteria:

An 11-point 1:2 serial dilution should be used if the resulting concentration range will
encompass the full range of responses based on the concentration response curve generated in
the range finder test. Otherwise, use a 1:5 dilution.

o If a test chemical exhibits a biphasic concentration response curve in the range finder test, both
phases should also be resolved in comprehensive testing.

32. Determination of starting concentrations for comprehensive antagonist testing is described in depth

in the antagonist protocol (7). Briefly, the following criteria are used:
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If there are no points on the test chemical concentration curve that are less than the mean minus
three times the standard deviation of the E2, control comprehensive testing will be conducted
using an 11-point 1:2 serial dilution starting at the maximum soluble concentration.

If there are points on the test chemical concentration curve that are less than the mean minus
three times the standard deviation of the E2 control, the starting concentration to be used for the
11-point dilution scheme in comprehensive testing should be one of the following:

- The concentration giving the lowest adjusted RLU value in the range finder

- The maximum soluble concentration (See antagonist protocol (7), Figure 14-2)

- The lowest cytotoxic concentration (See antagonist protocol (7), Figure 14-3 for a related
example).

The 11-point dilution scheme will be based on either a 1:2 or 1:5 serial or dilution according to
the following criteria:

An 11-point 1:2 serial dilution should be used if the resulting concentration range will
encompass the full range of responses based on the concentration response curve generated
in the range finder test. Otherwise a 1:5 dilution should be used.

Comprehensive Tests

33. Comprehensive testing consists of 11-point serial dilutions (either 1:2 or 1:5 serial dilutions based on
the starting concentration for comprehensive testing criteria) with each concentration tested in triplicate wells
of the 96-well plate (see Figures 3 and 4).

Agonist comprehensive testing uses 11 concentrations of E2 in duplicate as the reference
standard. Four replicate wells for the DMSO control and four replicate wells for the
methoxychlor control (9.06 x 10° M) are included on each plate.

Antagonist comprehensive testing uses nine concentrations of Ral/E2 with 9.18 x 10™"' M E2 in
duplicate as the reference standard, with four replicate wells for the E2 9.18 x 10™' M control,
four replicate wells for DMSO controls, and four replicate wells for tamoxifen 3.36 x 10°M.

Figure 3: Agonist Comprehensive Test 96-well Plate Layout

1 2 3 4 5 6 7 8 9 10 11 12
A TC1-1 TC1-2 TC1-3 TC1-4 TC1-5 TC1-6 TC1-7 TC1-8 TC1-9 TC1-10 TC1-11 VC
B TC1-1 TC1-2 TC1-3 TC1-4 TC1-5 TC1-6 TC1-7 TC1-8 TC1-9 TC1-10 TC1-11 VC
C TC1-1 TC1-2 TC1-3 TC1-4 TC1-5 TC1-6 TC1-7 TC1-8 TC1-9 TC1-10 TC1-11 VC
D TC2-1 TC2-2 TC2-3 TC2-4 TC2-5 TC2-6 TC2-7 TC2-8 TC2-9 TC2-10 TC2-11 VC
E TC2-1 TC2-2 TC2-3 TC2-4 TC2-5 TC2-6 TC2-7 TC2-8 TC2-9 TC2-10 TC2-11 Meth
F TC2-1 TC2-2 TC2-3 TC2-4 TC2-5 TC2-6 TC2-7 TC2-8 TC2-9 TC2-10 TC2-11 Meth
G E2-1 E2-2 E2-3 E2-4 E2-5 E2-6 E2-7 E2-8 E2-9 E2-10 E2-11 Meth
H E2-1 E2-2 E2-3 E2-4 E2-5 E2-6 E2-7 E2-8 E2-9 E2-10 E2-11 Meth
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Abbreviations: TC11-1 to TC1-11 = concentrations (from high to low) of test chemical 1; TC2-1 to TC2-11 = concentrations (from
high to low) of test chemical 2; E2-1 to E2-11 = concentrations of the E2 reference standard (from high to low); Meth = p,p’
methoxychlor weak positive control; VC = DMSO (1% v/v) EFM vehicle control

Figure 4: Antagonist Comprehensive Test 96-well Plate Layout

1 2 3 4 5 6 7 8 9 10 11 12
A | TC11 | TC1-2 | TC1-3 | TC1-4 | TC1-5 | TC1-6 | TC1-7 | TC1-8 | TC1-9 I(C)l‘ 1(1:1 VC
B |Tci11 | Tci2 |TC1-3 | TC1-4 | TC1-5 | TC1-6 | TC1-7 | TC1-8 | TC1-9 Igl' Iil VC
c|Tci1 | tc12 | TC1-3 | TC1-4 | TC1-5 | TC1-6 | TC1-7 | TC1-8 | TC1-9 I(C)l' El VC
D|Tc21 | TC2-2 | TC2-3 | TC2-4 | TC2-5 | TC2-6 | TC2-7 | TC2-8 | TC2-9 Igz' EZ vC
E|TCc2-1 | TC2-2 | TC2-3 | TC2-4 | TC2-5 | TC2-6 | TC2-7 | TC2-8 | TC2-9 182‘ 1(1:2 Tam
F|Tc2-1 | 1c2-2 | TC2-3 | TC2-4 | TC2-5 | TC2-6 | TC2-7 | TC2-8 | TC2-9 Igz' EZ Tam
G | Ral-1 Ral-2 Ral-3 Ral-4 Ral-5 Ral-6 Ral-7 Ral-8 Ral-9 E2 E2 Tam
H | Ral-1 Ral-2 Ral-3 Ral-4 Ral-5 Ral-6 Ral-7 Ral-8 Ral-9 E2 E2 Tam

Abbreviations: E2 = E2 control; Ral-1 to Ral-9 = concentrations of the Raloxifene/E2 reference standard (from high to low); Tam =
Tamoxifen/E2 weak positive control; TC1-1 to TC1-11 = concentrations (from high to low) of test chemical 1 (TC1); TC2-1 to TC2-
11 = concentrations (from high to low) of test chemical 2 (TC2); VC = vehicle control (DMSO [1% v/v EFM.]).

Note: As noted, all reference and test wells contain a fixed concentration of E2 (9.18 x 10''M)

34, Repeat comprehensive tests for the same chemical should be conducted on different days, to ensure
independence. At least two comprehensive tests should be conducted. If the results of the tests contradict each
other (e.g. one test is positive, the other negative), or if one of the tests is inadequate, a third additional test
should be conducted.

Measure of Luminescence

35. Luminescence is measured in the range of 300 to 650 nm, using an injecting luminometer and with
software that controls the injection volume and measurement interval (7). Light emission from each well is
expressed as RLU per well.

ANALYSIS OF DATA

ECsy/ICs, determination

36. The ECs, value (half maximal effective concentration of a test chemical [agonists]) and the ICs, value
(half maximal inhibitory concentration of a test chemical [antagonists]) are determined from the
concentration-response data. For test chemicals that are positive at one or more concentrations, the
concentration of test chemical that causes a half-maximal response (ICsy or ECs) is calculated using a Hill
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function analysis or an appropriate alternative. The Hill function is a four-parameter logistic mathematical
model relating the test chemical concentration to the response (typically following a sigmoidal curve) using
the equation below:

(Top — Bottom)
Y = Bottom +

1gEC  -X)HilISI
1+10(g 50 HillSlope

where Y = response (i.e. RLUs); X = the logarithm of concentration; Bottom = the minimum response; Top =
the maximum response; lg ECsq (or 1g ICs) = the logarithm of X as the response midway between Top and
Bottom; and Hillslope describes the steepness of the curve. The model calculates the best fit for the Top,
Bottom, Hillslope, and ICsy and ECsy parameters. For the calculation of ECsy and ICsy values, appropriate
statistical software should be used (e.g. Graphpad Prism® statistical software).

Determination of Outliers

37. Good statistical judgment could be facilitated by including (but not limited to) the Q-test (see agonist
and antagonist protocols (7) for determining “unusable” wells that will be excluded from the data analysis.

38. For E2 reference standard replicates (sample size of two), any adjusted RLU value for a replicate at a
given concentration of E2 is considered an outlier if its value is more than 20% above or below the adjusted
RLU value for that concentration in the historical database.

Collection and Adjustment of Luminometer Data for Range Finder Testing

39. Raw data from the luminometer should be transferred to a spreadsheet template designed for the test
method. It should be determined whether there are outlier data points that need to be removed. (See Test
Acceptance Criteria for parameters that are determined in the analyses.) The following calculations should be
performed:

Agonist

Step 1 Calculate the mean value for the DMSO vehicle control (VC).
Step 2 Subtract the mean value of the DMSO VC from each well value to normalise the data.

Step 3 Calculate the mean fold induction for the reference standard (E2).
Step 4 Calculate the mean ECs, value for the test chemicals.
Antagonist

Step 1 Calculate the mean value for the DMSO VC.
Step 2 Subtract the mean value of the DMSO VC from each well value to normalise the data.
Step 3 Calculate the mean fold reduction for the reference standard (Ral/E2).

Step 4 Calculate the mean value for the E2 reference standard.
Step 5 Calculate the mean ICs, value for the test chemicals.
49
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Collection and Adjustment of Luminometer Data for Comprehensive Testing

40. Raw data from the luminometer should be transferred to a spreadsheet template designed for the test
method. It should be determined whether there are outlier data points that need to be removed. (See Test
Acceptance Criteria for parameters that are determined in the analyses.) The following calculations are
performed:

Agonist

Step 1 Calculate the mean value for the DMSO VC.

Step 2 Subtract the mean value of the DMSO VC from each well value to normalise the data.
Step 3 Calculate the mean fold induction for the reference standard (E2).

Step 4 Calculate the mean ECs, value for E2 and the test chemicals.

Step 5 Calculate the mean adjusted RLU value for methoxychlor.

Antagonist

Step 1 Calculate the mean value for the DMSO VC.

Step 2 Subtract the mean value of the DMSO VC from each well value to normalise the data.
Step 3 Calculate the mean fold induction for the reference standard (Ral/E2).

Step 4 Calculate the mean ICs, value for Ral/E2 and the test chemicals.

Step 5 Calculate the mean adjusted RLU value for tamoxifen.

Step 6 Calculate the mean value for the E2 reference standard.

Data Interpretation Criteria

41. The BG1Luc ER TA is intended as part of a weight of evidence approach to help prioritise
substances for ED testing in vivo. Part of this prioritisation procedure will be the classification of the test
chemical as positive or negative for either ER agonist or antagonist activity. The positive and negative
decision criteria used in the BG1Luc ER TA validation study are described in Table 1.
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Table 1: Positive and Negative Decision Criteria

AGONIST ACTIVITY

Positive

o All test chemicals classified as positive for ER agonist activity should have a
concentration—response curve consisting of a baseline, followed by a positive
slope, and concluding in a plateau or peak. In some cases, only two of these
characteristics (baseline—slope or slope—peak) may be defined.

e The line defining the positive slope should contain at least three points with
non-overlapping error bars (mean = SD). Points forming the baseline are
excluded, but the linear portion of the curve may include the peak or first point
of the plateau.

e A positive classification requires a response amplitude, the difference between
baseline and peak, of at least 20% of the maximal value for the reference
substance, E2 (i.e. 2000 RLUs or more when the maximal response value of the
reference substance [E2] is adjusted to 10,000 RLUs).

o If possible, an ECs, value should be calculated for each positive test chemical.

Negative

The average adjusted RLU for a given concentration is at or below the mean
DMSO control RLU value plus three times the standard deviation of the DMSO
RLU.

Inadequate

Data that cannot be interpreted as valid for showing either the presence or absence
of activity because of major qualitative or quantitative limitations are considered
inadequate and cannot be used to determine whether the test chemical is positive or
negative. Chemicals should be retested.

ANTAGONIST ACTIVITY

Positive

e Test chemical data produce a concentration-response curve consisting of a
baseline, which is followed by a negative slope.

e The line defining the negative slope should contain at least three points with
non-overlapping error bars; points forming the baseline are excluded but the
linear portion of the curve may include the first point of the plateau.

e There should be at least a 20% reduction in activity from the maximal value for
the reference substance, Ral/E2 (i.e. 8000 RLU or less when the maximal
response value of the reference substance [Ral/E2] is adjusted to 10,000 RLUs).

e The highest non-cytotoxic concentrations of the test chemical should be less
than or equal to 1x10™ M.

e If possible, an ICs, value should be calculated for each positive test chemical.

Negative

All data points are above the EDg, value (80% of the E2 response, or 8000 RLUs),
at concentrations less than 1.0 x 10 M.

Inadequate

Data that cannot be interpreted as valid for showing either the presence or absence
of activity because of major qualitative or quantitative limitations are considered
inadequate and cannot be used to determine whether the test chemical is positive or
negative. Chemical should be retested.
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42. Positive results will be characterised by both the magnitude of the effect and the concentration at
which the effect occurs, where possible. Examples of positive, negative and inadequate data are shown in
Figures 5 and 6.

Figure 5: Agonist Examples: Positive, Negative and Inadequate Data
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Figure 6: Antagonist Examples: Positive, Negative, and Inadequate Data
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Dashed line indicates 80% of Ral/E2 response, 8000 adjusted and normalised RLUs.

Solid line indicates 1.00 x 10> M. For a response to be considered positive, it should be below the 8000 RLU line, and at
concentrations less than 1.00 x 10°M.

Asterisked concentrations in the meso-hexestrol graph indicate viability scores of "2" or greater.

The test results for meso-hexestrol are considered inadequate data because the only response that is below 8,000 RLU occurs at

1.00 x 10°M.

43, The calculations of ECsy and ICsy can be made using a four-parameter Hill Function (see agonist
protocol and antagonist protocol for more details (7)). Meeting the acceptability criteria indicates the system
is operating properly, but it does not ensure that any particular run will produce accurate data. Duplicating
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the results of the first run is the best assurance that accurate data were produced.

TEST REPORT
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44. See paragraph 20 of “ER TA TEST METHOD COMPONENTS” (Page 14-15 of this Test
Guideline)
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