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1. ARBIEORFHZ YL BHERRIEL L ToR Y%

LUMI-Cell ER #B#{%£ 972905 BGI1LucER TA 75 (F¢ L <I& [BGILuc4E2 #iffdz V2 =X ks
VA (ER) ERETEMAL (TA) BR)) 13 WEO= R ba ZF AGEERIET 2 in vitro sRERIED
— DT, WHWREMEROT-OIZHBR RO N TETL b D TH LS, ARBRIEIX, KIE North
Carolina /| Durham {Z & % Xenobiotic Detection Systems, Inc. (XDS) #: TR SN -6 DT, b MY
J B SRR BG1 (2 L AR — & —3#{n T~ & L T Luciferase responsive element % & ¢ plasmid % %N =
Z b a7 o ROSEE (ERE) O P2 ERNIEA Lzfilaz vy, Z OMIKICNIET 2 ER OFE
LI X > TR AZBETEMER L THRHLZNZ EEMICHIET 2B TH 5, Interagency
Committee on the Validation of Alternative Methods (ICCVAM) |% Z D iR BRVE D iEakBR (Validation study)
IS FHI 24TV, Z DA 23D, US Environmental Protection Agency (US EPA) X O
Organisation for Economic Co-operation and Development (OECD) ZFRBRIEHT A KT A > & U TEIRNT
HEImE LI,

NI ISR IC BB 5 A IS 2 BT D EIT BV E VO RIROERYE DIEDE UL E
IZHEZEAOEND KO oTeh ZDOIEMEOFE L FEIZHOWTRREDOWENZ WV, 29 LY
BDHH KEOREFEIZ K > TEERONSIWERER L O & Bk LI AR AR I EL KIET b
O (NDWMREE L MHEND) THDHZ ENBEIND LORH Y, BIE, PEOFELHERT D
AREREDBR DB RD I TNWD, o, ZOMROKNG LR DMEDOEBERL LD THDLHTI-D, )
RWRA T V== T &AT ) RBRIEDRRE L EMERRDOENTEIL, A7 ) == 7 OEIEL LT
HEARMEE W E OWNWIEIENR S O B DR L ZRR L OREATEE T2 ITN D WS RE O TR
{LZERET D HENERBIN TS, =& a7 AEEICET 23 BELE LT, 9T in vivo iR
Brif & UC TR A D 13 IERERER ) 3N S 4, MGERIER 21T o 7o L CEBEAIZR3BRE T A
K74 (OECD TG) & 72> TW A2, & v flifE Tl 2 JEEh ekl & L ChsEMia % 2 in vitro
AREREDBRFE B ED HIL TV D,

WE D ER & DFEEMEZ in vitro TRERT 5 J71121E, AR £ 72382 HHhH L7- ER IS4
HACEIE OBAFEEISOMENRH Y, 72 21X v hFENLMHELEZER ZHWS T9 v R 7
HT R Ma SRR ERER) BT N5, THUTEMRORBERR TH Y | R R
JIGRARZ MR TE . MEO ER B ZTERE, 7L XA M T VA —)L & g L CEEICR
ETEDLHDTHD, LML, ERICK L TIZFEAHDE LD ThAETHE LR H D
DT, WMFOXHB R, EDOXBIOT-HIZIX, WE L ER & OFEE D Z T AW PRI R 2 1
WTLOMERHY | FEFEREIEL LTERICHERINDLIZ X b Tl U RERIET S in vivo iR

(72 21 X7 v b FEIRREER) 2ZFH I TWD, Inviro TH ., ER NEMEWE LS L0 bIT
HIBN TR Z 2EE BN BETE R, A M F U RE2MRTE S, IHEWE L iEE LIZilaN
ER %, EN® ERE & OfEG %@ L CHENE Y 2 — N 2851 (DNA) OEFEZEZT, Z0
RO RBIR T 20T DINE L E B 2 RFF T 2 MBI B W TIRA T 5 Z L ITEEN D D,



BGILucER TA k(X =X b7 U AGHWEIC X% ER fG OO & L TRELEE T OERGH3
FEIND L EBETLHETH D, MIICITIEGEEMLZT R 572010, YH#Is L L
A (M) ICREFBELL T A TEE | BRI T 5 K 0 EEE2 Nz T
HbH, ZOX) M E LTIX, 7 CIC HeLa fifidic e bR b7 25K o (hERa) & FEIEEESR

(Luciferase) A5 1 & MLAIA A TZHII B SN TR Y . Z DML % 72 538k75 ThERa-HeLa-9903
AR Z D 228 8 AR GG E{EFBR Stably Transfected Human Estrogen Receptor-o Transcriptional
Activation Assay (hERa-HeLa STTA) | 23, US EPA OiERE & L TR S 41 (OPPTS 890.1300, 2009) .
F72 OECD JBRIEHT A R A I S T%  (OECD TG 455, 2009)

hERo-HeLa STTA 7% & A BG1LucER TA EDOFEIL, (1) Fii#& 2 hERa % HeLa MR AGA AT
DT DHDITxE L, AUEIL BGL MIIZHNIET 5 ER Z#FIHT 5. (2) Al TITAAIA N2 FERIE
ERa TH 573, AK{ED BG1 #flE ERa & ERB O T %# B2 TW\Wb, (3) AiEILHE D ER filWME (7
A=A R) ORERZAT O, AETIE, EREVWE (T2 3= 1) oiFkzllET 571 =
LMHHEISNLTWS, Z&Tho,

2004 4 ICCVAM (X, XDS #1:2>H 24 X417 BGILucER TA 75 % 3l L, ik RREERER 2 FF L C
ZOHRMEER LS HERTHIET 2L DO THD ERDT-, i %51} T National Toxicology Program
Interagency Center for the Validation of Alternative Methods (NICEATM) 73 ] B fiti 5% W R RE Rl B 2 4 ]
984T L 7=, Japanese Centerre for Validation of Alternative Methods (JaCVAM) %5 J2 U8 European Centre for
Validation of Alternative Methods (ECVAM) & ZAUIZ W /1 U CRRAEREGE = & B 2 /A% U7z, #5k
fiigx & LT, oKE D XDS #t, AARDKKASH A & 38 L OB O ECVAM 78 Z OREGERBR IS L |
BGILucER TA {EIZ K > TWHE® ER 7 F = A MEMI IOER 7 o & I =2 MEMEO R 2 FEhii L |
ZDOT —HIZEESOTRRBRIEORBIEGE D EftE L EEMEZ M T 2 720 OMGEE 1T - 12,

(Fig.1-1)

RGERBR O 1 BEfEClIL, ER 7 =X, ER7 ¥ A= N 10 WEORERZITV, SH0ER
MR DB OFMZIT 72, 624 BFETIX, v bVl L B 2>, in vitro ER T
A=A T Z A= FRBOBGEHIHN D NEZPWE L LT ICCVAM 25&E L Tz 78 ME
DR AT > T2,
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Figure 1-1 NICEATMVECVAM/JaCVAM Validation Study Phases

PHASE 1: LABORATORY EVALUATION PHASE
(ALL LABS)
» Demonstrate initial laboratory proficiency, and establish

test plate acceptance critena for future assays
*Refine protocols as necessary
» Test reference standards and controls m 10 replicate

(Le., repeat) tests

—
&
-

PHASE I: LABORATORY PROFICIENCY PHASE
(ALLL ABS 1]
*FRefine prutocn]_, and repeat, 1f necessary, until reproducible
resulfs are a
+Tast 12 coded chemicals in three replicate (1.e., repeat) tests
each

PHASF 3: LABORATORY TESTING PHASE (ALL
LABS)

» Complete interlaboratory studies in three laboratonies usmg
optimized protocols
»Test each of 41 coded chemicals one time

PHASE 4: ADDITIONAL SUBSTANCES TESTING
PHASE (XDS ONLY)

*Test each of 25 coded chemicals cne time

FREERBR OFE R, 3 BB DT — 2 1Tm W —8BE %2R L7z, ICCVAM SRWE DA (G - k2
M) & 3BT — 2 O —EHE LEN LD Th o7, o> T, BGILucER TA VEIX, WE D in vitro
ER 7 F =2 MEMZ EMRICHRHT 2B TH Y . BEFO ER TA % (hERo-HeLa STTA) & [A]% O

BEA L, ETWED inviro ER 7 % I =2 MEMZ IEfEICHRHTE 53 BRIETH D, & ifmm S
oo RBRIEDOEFMEIC DWW TIE, SRBRIEM RN FREE, MR EEEME S b ICB R TH Y | Bl
Bintt, UL OEENEICRBIE R < | B E OMIIR R ERO MR & BILOPTHEERME 2 T
L BRI RIS R EE 2255 & 22V o0 T ATECRUHIRER & 325 2 M3 v D, BGlLuc Mfidix
California K% Davis £ ? Research Technology Transfer Services 7> 5, & 5 \W\M\E XDS 4E B AT 5 2
ENHKR D,

Z ORGEERER O T, NICEATM & ICCVAM %, 2011 4% 1 H | Independent International Scientific
Peer Review Panel : UL Panel) % #if#% L C Peer Review & &g L 7=, Panel TRl DEFR#HAIT
S 7%, 2011 43 A 29—31 H Maryland /| Bethesda ¢ National Institute of Health (NIH) THEAE:
ZRAMEL. 5 AICHEEERRH Lz, Zhud, 2011 4 5 A 18 H @ Federal Register |23 % S iz,

Z ORI, A4 OECD ITHRFR 4, TG455 ITHAAIL D~ N4 EICE RIEREE S Th
%o RO X 512, 97 TIZ TG455 &£ LT hERa-HeLa STTA 23U# STV 5723, FELHE X OWRE
AN AR MERBIZ DWW e akBRiE & LT, [WU TG455 12 ANNEX3 & LTz 52 & 3nTnd

(ERa-HeLa cell 1% ANNEX 2 &£ 72%),

RRBIEDOAS B OMBER E LT, MIICNET % 2 FEOT X b7 V%% K ERa & ERB OHIE
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FERICHT DB G OLEEH BT 5 2 L SHE L LTHo TV 5, ZHUE, WAL %
ha ARSI S &0 5 BERISH T, ERa & ERB OB FORIEAHERT 5 &1 5 BEH
BTh2, ZONMMEROMRATEAL, WEOTA ka7 RO RN T2 Y
= DRI OGE L AW E R KOS ERT 5 L % 2 b5,

2. REREOZYM
2-1  RERIE O

1) BRY LM

ZZTHY B A RBIEIINDWMREIE D 5 b A ha S U CBEET 2{EEWE A WE L, E O
AR, BRI T 28ELZRET 2 2 L2 B E L TR S/, AL, BGILucER TA iEixZ O —
DOTHEEKD ERIZHES L, 7= MEH, 5 WET7 ¥ =2 MERZRI(\LEWEE AT ) —
=27 WET 5729 ER 2% 25880 ER INEMEDONL Y 7 = T —VPilfa & LR — 4 —
BARTF L LCHEA - ZEFRBESE, b P WE L HE UGS SE ek, vy 7 =7 —81%
PEDELE Ly 72U rd) BRICEVHETEZ DRI LEZLDOTH D,

2) FRYERIE SR
ROBICBET DUHERD D,

a.  BEESMIG OMERE P BE R AR LA THEELRRE CTHLY ] 5 WEENR D 5, MR BFE DB )N D |
96 U x/b - T L— NIORBRIZED E T, MR 7T 2 a0 = VN TH—REBEITR D5
(ZHERF SN2 IER B 720y, ICCVAM S FHICIRGS S/ 7' w k2L (Appendix B) 1284
DIGHANS & DEIZTFD L, MIREDOFR LR EHE T, BEMROENG 2R
> TRBNZFIZ 2 T TR BLERH 5,

b. AEHERMORE  WEMIZE THMME THERT 5D T 178-= A b T V4 —/L (E2) D) 7s
REZEIZFE—0D96 U=/ 7L— b ETHEEL LTHIE L, 21U 2MHxHE S LTF
B

c. HERILEW : FUSHMEDILTFWE & R IC2EO B bR 52 L. SHIZ ER T
Z A=A MEH O & 2L FWE DMK S FRFICRER T 5 Z LN EETH D,

2-2 FHMEORES

1) #ABIMFT : BGILucER TA JED KL L 72 2/, BG1 1L RKIRD ER #%EL L CTHY, ER 7 =2
REBXWER 7o & = Ol N HERTRER in vitro 2 Th 5, WELZEMEFEE (DMSO %
DAL H D) IeIRE R E RIS T & 2 TR ICMIEA EV, 7272 L ERa BB Al
{LFWE & OFREERENENDOABMERZI R X OZ ORI A+ I S TRV TED
FUTRHINZFER FTRE 72 % & OB N E EN D,

HERAIILE DG

ER 7 =R MEMIBIWRER 7 ¥ T =2 MEHO & 2L WEIZ X 5 ERa & /B AU %95 B
7
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ROMERTIER IEEZIE TE D, in vitro T TEH LD, A FTT v A ThDHIZOKIEHK,
BRI O MERFE BRSRE RSB A BT T AT RBME TG E TE 2RV, 200 Z L3R m BT3Bl e
BRAE RO BN DR D AREME R E OO THSICIEBR R LETH 5,

HE R LRSS -

m@%

a. FEFMIG : BGILucER TA {ETiT b MUNELE i RIMIL, BGL Mild2s ER ZFBLL T\ 5 =
CEBCT v A REMEL TV D, —RICE PO TR AEKDOIFER X 0D R
HEBHECHTDZ RO TS, TOFETER ORBUCLHIRER ST EXT
HEND, BUEDL ZAZ D LIERAKREFZ S FRITMbA T W, €-T, ER @
BUOF = v 7 BFESRWE ORI L > THICEITTIMLERS D,

b. VAR—F—#aT : ZOT vEARTIELVR—F —#\zTEEAL, ER [ZLV LR—F—
ZHEBIED, E PO ERIZIT o E PRNFEL, TOME~DT A=A /T o2 Ad=
A MEGRZ OIEMACIZ X 2 ABMEH OEN T+ I I T2y, LarLle b
ERa & ERBD cDNA [FBEIC HEfE S LTV D D T OREREMIAILTVVEERIA S 725 Z &
DHIFF SIS, ZHAUH D cDNA Z[Rl—F 7230 x OMIUZEA LTV AR—F2— T vEA %
(HeLa-9903) HEEICHE S TWD, RIETHZORRZRMIIEZ W2 RORERS & DL
B2 T REThH D,

c. WHMHEMEOREITE MIHT 22 b U AARWEICR 72 2 & T3z, fix ok
VEARME N E ORI BT HIER EOARERIC S AR EE KEFL TS 2 LiE KL<
HMONTND, ZOBLENHE b ER 7Ty AROIMIE T v Fabf Uik (AR) &
MW7 v RaF U EWECEET 5 RVE VBEWED A ) —= 78 L UM o £ 9T
2% T B AR DO RIEIE DO BIRCZ L 6 L HERET 2 B I AN D MR B 5.

REBREEAE EOBEN D

a. YER B 4 5 0 1o B A A N O M BE O FHEE, FR ISR 2 — IR T & TV D E 9 )
DF =y 7 INETH S,

b. MR AZENBMEECT = v 7 THRICERERE T = v VT ONLERD D,

2-3 BGILucER TA %0 [ A

1) T A TAT A

LIFD XS 72808 5,
a.  EFESZEMIICOWT : BGL Mt b ERa & ERB ZFHILL TV 5D, L LEDIEHIFRE
MEDERETH D), FIMEE —EITHERT 2 E B IEOTEA T, B N ERal ERB
? cDNA BRI AFATREARERMEIC B D, MORBFERIC LD LT A=A T2 I=R
~ OFEXEIZ & > T, ERa & ERP & TRUGMED B2 DA E N ER I STV 5, ITV
K ERo & ERB O AEFEERE-CHBUAMAL OV EAH BT 72 D ATREME S K E W, fiE> TH
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W RN T DM EZ R 2 \ZHETE D REMLT NI TH D,

b. ARETIET v EARERBICADRNCHIILY = 7/ — Ly RRGHEHITHEZESh, Ly
7= U RIS DB A RN DT BRI G T v B A B EN D, 2O L
TS R 2720 4 A TRFECELSEND 7 =/ =L by FRZDOMOFIZ K
HEBEOHNT LT T 2 ) URBRINTWNWDEDT, V72T —8 - T vt A %%
AT ) Uinh ZHUCEZ ORIV E DS, FHlllt DMEM IZfi—3_& Th 2,

c. WRILAMD 5 HERNED %\ T DMSO REHE OB SV T I 2 Al BhA (i
it ) ZAEHT 20, BORBRIELZS BRI XETH D,

d 96 V=L FL— DUz LHOMBOBMETEZ T — X IR T2 5B RV, JHIED
BHEEOCTF = v Z7ITFHTE 5,

3. BEERBRIC AN D5 E L 24

Figure 1-1 (/R X 9512, MEERBRD 2~4 EiBET, 22 12, 41, 25 WE. At 78 WE 1R
ik E iz, FNHDO—E A Table 11277, THHIZERTI=X h, T ¥ A= NOHHDFE
AW BT, AT aA K, GiER. RALKTE e EIRRLR TRk & 72 SOGTRE OYE H3FIH &
NTW5, RBIEOREZFMT 5720, BHEMEITK 25%% 5O T 0, @INHEITRY T
b5 EHWENTND

4. RBREOT—2 LEEROA R

ICCVAM (2 K V& IXN T 18 ME OFRERI G Bk, BarE & RIS N D WE DD EMEMED
FHmIZAE 04172 ER 7 3 =& b OFHli Tld, Fad Table 2 1733 42 W'E (51 33 W& Fat: 9 W) |

ER 7 v 2 A= s OFHI Tl Table 3 1R $ 25 WH (B3 WE. B2 WE) Tho, SbHIC
ER7 A=A MIBLTITXL2WED > b TFICRT TWENRT v A OEMMEZLZRD 250 5 RIS
i, ZOBMIX, 77— DIEMZHEETICIIAR 5 Thotolod, BIED R OHIWT IS IR ) &
SN &I & D, 2L, MBS NTWEEZ D, invivo iR (FEIEREER) OFER1TS
HILTWDLEIT D720,

* Clomiphene citrate

* p,p-DDE

* Sa-Dihydrotestosterone
* Flutamide

* Procymidone

* Resveratrol

+ Tamoxifen

Table 2 Tl. Bt 33/42, [0 9/42 TH DN, FERZFHE L A D L. 3HBEOREERNZ S - THME
7eDIE 22/33 T, 11733 1% 1~2 ORI THMETIT AW EHE SN TS, SHIZEED S H 2/9 1% 3
KB DFE RN F A5 TV, ZOF—RIZAZ IV —=2 T HOBEL L THIELWEIZE X0,

9
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KIZ Table 3IZOWTHLH &, ERT VX F=X MEHOH L H D (5 ; POS)325 D5 H 1 Dl
IHEBIDOTRER N Z 5o TRy, [t (NEG) 1925 @ 9 H o 1 > TidbtE (POS) OFERN™E LT
WD, ZNHIXER T 2 =2 MEMZH LI 28BRIEL LTHA TRV E 2R L TWD,

LB OREEIZ L D08 (A7 uA ME, XUBUVHERS) bRLETBRBWESXbND, £
oo NUTFT—var b LTEBTANSAEMEE LT, BRT7T VX AR AT RETHD, 15
LTI FMEDOE F ERa & ERB DISMEL R LT FMBWTHA 9,

5. PBRIED EfEN

BGI1LucER TA ¥ED IEfelt % 7F4fi3 5 72, ICCVAM M3 & g L=, ER 7 2= % s OFFix
3SWME ZEHWTER I L7z, Table 4 1ZR7 T K 912, 3 ek D IEMEMED —E=1X 97% (34/35)TH Y |
Z DD BRI 96% (27/28) . FREEEIE 100% (7/7) Th oz, AT < BREERIT 4% (1/28)
Tholz, ZORRIL, FHXOFRENPOMEBNEE LGS THREEkTH -T2,

ER 7 v &% A= FOFHlIZOWTIE, 25 WEEZ AW THEM S 7z, Table 51277 X 912, 3 fiix
DO IEMEMED—FRIT 100% (2525) THY . ZD 5 BT 100% (3/3). FFEEIT 100% (22/22)
Tholo, BEMELBRMED 2o Te, ZORRIT, ik Z & ORRTHLRBETH ST,

ER G357 — % & BGILucER TA 75D Il Tld, — 1% 97% (33/34) T YV . medroxyprogesterone
acetate 75 BGILucER TA TIEGtE L 72 . —E L2 o7, [AERIC, invivo T EIERGAER & DR T
I, —ERIZ 92% (12/13) T&H Y | butylbenzyl phthalate 75 BG1LucER TA 5Tkt & 720 . —%& L
ol

6. WERIEOE RN

TiEE NN, BEERBR CORMER DT R TO T L — b DEMEWE S L O BEROFER, 725
T, 2B D 3 KR 5 3 EOFEERTRD HILZE 2 BeEORE RN S RD 7=, Table 6 127 F
EIICER 7 T=A MR Tl HEHEME T 5 17B-estradiol (E2) @ EC50 fEIE 8~11X10"°M TH
STz, HHiEZ D 3 BOFERIT 100% B L7223, 12WED H H < O OFEEEIT sk ¢ —8 L
-7,

Table 7 \Z" T K 9IZER 7 v & =2 MR Tl IEEMHE Th 5 raloxifene D IC50 I 1.1~1.3
X10°M Th o7, KM 3 [FOFETIE 100% —F L7223, 12 WED 5 B\ Do ORI i
T—& Lot

fEEk BN DWW T, TR N FELE & [FERIC 12 B O 3 gk DFBIT 2 3 BIOFERTRD biu
7255 2 BEBE DORERD B RO T, Table 8 IZ/R" T L 9T ER 7 T =R M35 LR SN2 DX 67%(8/12)
ThV, ER7VZ A=A RFTIL100% (12/12) T o7z, Table 9 IR L HIT, 41 WEZEZHNTZEH
3EPEDOFERTIX, 2D HDOSWHED ER 7 I =X MIREE /2T — & T TE ooz, D
< EH 2 HERRIZBWT, &Y 36 ME ORI 100% —E L7z, ER 7 ¥ T=Z MEMEIZOWTIT,

93% (38/41) N—F L7z,
10



7. T—H2DH

PR CIRRRE A 20Dy Rl A FIZ L D & XDS & ECVAM (L GLP A K1
(ZHEHL U TR 2 550 L7, MRSt B & IIIMEERBRIZSE L . OECD @ GLP AAHEIZHI - 7277 A
B AL EEWE LT, SR E O QC (quality control) & ARAEJT 11X 1SO9000 2 OF 1SO2000 (Z 3
# 172, QA (quality assurance) 1$3 T Dfisx Tidi bz Ehi <7,

8. RBEOFAM, RABLIVRS

) ER 7o ¥ = MZ X DR : BGILucER TA JEIFIFELDOIE TH IR ARZARICHIC T v X A =2 |
& ER L OFEICIEE ST T =X M OTEEMBIIRZ BN TE 2 BN TV D, flOFREED
AERIE DRGSR & DO—E | BGILucER TA {ED RS, Frirh, AR - 3Rt ORI R 477058
RERLT,

2) REBRGEND RIRER  oORBIEICH LT I=A b, T ¥ T=A FOREMN 1/100 THHET
XHOTERYEMRTHY ., BN - BEEEDE T 2 aTREMIE D 720,

3) BG1LucER TA JEIZ L bW ED ER 7 =X MEM-ER 7 o Z A=A MEWMD R 7 ) —=
TRERIZ, = A M S UEEORRICHO O BEFOMR (NEEOE B ER 2FHT 5
MCF-7 #ifie, t b ERa 2% EMNCHAIAA TS Hela Hif) 7 & L g LT, AR
OHANIRIFCTH D, £lo, (WEWEOZA Fa F U EE LY 7 2 ) UKL BT D
23, MCF-7 Mz e~ TG R o b | BRERIF I YT S 4L, 2RO HBEO AT ) —=

WV TN D,

4) ERa & ERP Dl 5 & NTERNZFE L TV D 7= DLFEME DO = A a7 AEHZ R E LTt Al
HETH D, ER 2 LIALFEWE O X ha 5 AEN 2 —IRA 7 V) —= 0 74 D3R 72 iR
Thb, — 7. BIRLZWED ERa & 5% ERB ICFERIITHES L TERT 200 EH~_57-9
i, EBH 6000 ER 7 XA TEBB S TR E AW IR A7 ) —= 0 TR L
2%,

5) BG1 #ifad D NTERI 72 ERo & ERB DAFTELLDSHIBE ORERIZ K> TEL L RN T LA RFEL T 2
ERMETHD, TNEND ER IZRTHT A=A, ToHXIA=A MITREINTWVDHDT,
I OMEEMNWTREEE TR TEBL ZEBRETHA D,

6) ERABIA (AL & LT DMSO AW 53TV 2 A3, DMSO IZHE T IZ S WEIC DWW T,
oA H 72 mBE] (FTREAD ZREt L. £ BGl MRS E LW 2 L2 RiET 2 L ER H
Do

7) ALZEE OB A O ATRENE DM ST & TV 5 A%, BGILucER TA % W THEEROW'E % [F]
BRICIRE L2 5 A8 OBAERORFHI T T\ e, 4%, HABRBEORMNBLETH D,

8) B CIHFEEMEME OW Y PN HOWTHIfERES IR BV L b s, A% ORI EIR S
Do

9) fR# SN THbT X b X ANEHZRTWEOFEIZ >V T H, BGILucER TA M2 W T YD &
11
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AT V== T T L0DORFNRMLETH D,

10) BGI1LucER TA 5% EHN AL E R & D X 5 IZRHT 2 2N ToMmRt S 4% ORE T
b5,

11) RIETIET v A BERICADRNSHIRIZ Y = 7 — v by RAREETRE I, Lo
HLT7 vEARNCRIND, 48 TR LELSHND 7 =/ — L by RRZEDOMOIEMIZ X

LRBOMBRVRIE (T ok 72 V) BREEINLTWDHED ZhEFATIET7 = —L
Ly REFOFIIIMEIZZR 5/, LavL, §HIiZ DMEM 12— _& TH 5,

12) ARBIEDOFEH EOEE LT, MBRROZEMORENRERMEL L 5, —RICEEFEEAL
TR, REMEALIIE S OO, MM S ICEBTRIUCIEZDOEBPE S 120, KM
(275 TR CRUSMEE RO Z L I3IFRF T & 220y, BGl AR DWW T H, MR RO RO B
B NTR AR A 2 Bl S A EIGREIRAE LCL BRI 2 19 ZediEnEE L < M2 & Toakiist
BtOMSICBT DBERNMETH D, e &b, T 23 BR O W E 3T 5 SO
ZRBROEZ LITHERT D2 ENMETH D,

13) FLER 722 s BR B E O ERENE & PRFET 2 2 & BT, BRI 2 Z DM R O I T T 5 =
EM BN LRDOEND, RBEMOBEIC, BEERTOMBORELAHRAL, V=L ITED
MBS T D 2 & 2 RAET D & O 7eftdk, 7o & ZITBMBE COMREIITT D £ 5 Bk
DEFE LU,

9. ZOMDORERITVEDF I 72t
NOWREIERIC SRR 2 B2 Hivd ERICBE L ToORBE L LTiX, MEE T 2WEOZ K
~OFEGERNETREIND, MEFERTIMEEWE L OMAEENRES L7105 15 | ZREHRK
FICEH L TWAZ ENZEE LW, 20 BRI 2 iE U722 IR (cell-free) NAFITH
D, EEE, ZORTOMAEERIIUAE VTN TWD, ZREEMEERZRTHEL LTL, 7
A=A RET A= MG BMIRHEESERTIIWEOXBNNETH L, =612, MR
TORERITAR & —F LRV &) i &2 < CHIBINICRAA DRSS & HIE 3 5 K1 O FEER R
ENTWVWS, EoT, MAEEOEZEKE OHE/EMCHOWTITMIZOFHANEE LU,
HIRLR COME D ER ~OfEA L, NWIEHREEEIEEOMMEZ B T5Z LIcky, 73=2
MEFHORIEZHETE D, ZOLIRVE—F— T vAix, BAO @R ZERZ DT,
BeRE, €77 7 4 v v 2 IFMilatk, HepG2, HeLa, CV-172 EFfi 4 DAL TITHOIL T 5.
UboZ &i3EE LTRIZERAINZ o BOZHFME (ERo) IZHOWTOFERTH 2525, ERIZIFZZ
EEHNT B (ERB) MMEIET %, ERa. ERP DM IZH AN AHRMENR B 508, 22— R4 5i&
BFIERR->TBY . EERNTORBEOHBMICLZRRH D, £z, WHWHELFE N ER 24T
THEZKFT L LTHZEOETH ERE NMRBETFOBEOEMICEELR T 5 L C 2121
BRHY, P27 4 v (genetic ; BISTHY) REBTEOEMTIERL, BBOZEY 2 RT 4 v/

(epigenetic ; t2 k) ZRAIEIIZ DWW THBENMZ 5N TWD, WTNIZLTH, ERa, ERB Difisz
12



BENHEBLLTRBY, V=T 4 v 7 REELBIEL 5 2MIR0FIHICE L T\ 5,

ERa. ERPIEE b ICHEML S X RIS K W HSE AT STV D, ZOREFR LY. ERa, ERp D=
2 bu s B L OHENE O EIZ OV TORFREENRRINTND, ZHITMZ., {LFWED
ERK%#%E%%%E#@%&i@&ﬂ)%ﬁ&%hfwéﬁ\ﬁﬁ@&:%%%@%%&%@%
PFrOBEMEIZIEE > TRY, BFEBROMRIFITEL TTWRW,

LR oREED 5> B, HeLa Mili Ty 7 =27 —8E LAR—%—L L7z ER iEHALT v B A 1T
hERa-HeLa STTA & LC OECD ORBRIET A R7 A4 VB SN TWDH R, Zhicxtd 5
BGI1LucER TA IEDEMNEIZ DWW T, 1 OARRBRIEORFRIZ S M & BIHIEERTE & Loz M
ICRESN TV D, ORBIEIC OV T, REEE LTOER., HDWIE, HEHEO T4 -7
EIEE AT YHRGEERBR X T TRV, Ko T, ERa, ERB DM FIEZE I3 5 Ak~ D g8
&) /T, BGILucER TA BRIED S B OWIEDORENEEN D,

0. f&im

BGILucER TA {£i%. LZEWE D in vitro TO ER 7 T =A MNEMEB I WER 7o % =2 MNEMEE
BT DAY —=2 7RBRIETH Y | 2 OREMEREDO A FANEZ HERR T 2 Rk BRI L E R 3 35k
MR L FERRBRIC K-> THRT LT D, ARBRIEIL, (LFEWEO ER IIX§ D a4 i 2 3BRiE & 13
RI2Y | ZTOREDORRIZE D DNA OEGEMHRILE THL Z LAk, 612, ER 73=X K&
T B A=A NOIEEE ST TRET S Z LK D, 2 ORERIE L L CORVAINZ Y & BT
B L TORYPEZOWT, ICCVAM DOFRE L7z 78 FEO S BWE % F\  CRGERBR M Tz,
FEDOFER. ICCVAM ORI S E Tk Z ORBRIED Effet: & EHEEZ R <FHMI L TR0 . 1TBOHH)
O BRIELE LTH, BEFD ER TA 75 (hERo-HeLa STTA : OECD TG455) & [A%TH 5 L8 T\ 5,

7272 U, ARBRIE TIIGERBRIC I W T, BRI I & 2 B DR ROMEN RO TN D, £
D& RGE. FRBREIT O 72 8 LT, BRI HT 5B EE LORBEOF SOV TH 5
TRETholz, o, ZRWEL L TR TBWEBEE SN TV, £DOETIZOWTEBINE
Bl DT — & BEBRET SN o bl Cldie oo, —EOWEIL, KGN AP TH S & L TR
MBI EN TS, ZOBEBIZONWTRATRETHo T,

AR, B MINEOE ORARAORE BGL Mifa 4 IR & LTl v | ERITMIIICNIET 5 b O & FIH
LTWAHDT & FEROKIGHHIFENICH DN EE THETE LI ENHAE SN TS, L,
Z OMIFAIZIE ERo & ERB OB ITBFIE L, T HRRBRICE D TA KUSD EORRE T D& #H - T
HPBRHATH D, Ziut, ICCVAM HEZEIZ BB THDL LB, 4% D, L LERAOHER
BETH D,
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Table 1. Reference Substaces Tested for ER TA Activity
Substance CASEN lleSHlChe’mlr_nl Product Class® Pm:.m- Manufacturer
Class (%)
12-0- - Hydrocarbon Laboratory .
Tetradecanoylphorbol- 16561-29-8 AP 7 =005 LC Laboratories
(Cyclic) Chemieal
13-acetate
17a-Estradiol 57-01-0 Steroid Pharmaceufical. | g9 5 Sigma-Aldrich
Veterinary Agent Corporation
17a-Ethinyl estradiol 57-63-6 Steroid Pharmaceufical. | _qg Sigma-Aldrich
Veterinary Agent Corporation
178-Estradiol 50-28-2 Steroid Phammaceutical. | g 5 Sigma-Aldrich
Veterinary Agent Corporation
. . Spectrum Chemicals
178-Trenbolone 10161-33-8 Steroid Pharmaceutical 06.6 & T aboratory Prodacts
. - Pharmaceutical, Toronto Research
] g g N
19-Nortestosterone 434-22-0 Steroid Veterinary Agent 980 Chemicals, Inc. (TRC)
Chemical
- Intermediate, Sigma-Aldrich
I _ser-Butv 77
2-sec-Butylphenol 80-72-5 Phenol Pesticide 08.0 Cosporation
Intermediate
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Substance CASEN HeSH_('lu:mjca] Product Class® Pu1:ir}' Manufacturer
Class (%a)
245 51 Aldrich
Trichlorophenoxyacetic | 93-765 | Carboxylic Acid Herbicide 003 1gma-A e
acid Corporation
Sigma-Aldrich
4-Androstenedione 63-05-8 Steroid Pharmaceutical | 086 | COrPoration/Hiyoshi-
: ’ ‘ ‘ o International
Laboratory USA
L Chemical Sigma-Aldrich
4-Cumylphenol 500-64-4 Phenol Infermediate 0oo Corporation
4 Hydroxytamoxifen | 68047-06-3 H"{dcffgﬁ"“ Phanmaccutical | 995 E’E?“m‘aﬁgggh
4- o . Sigma-Aldrich
Hydroxyandrostenedione 566-48-3 Steroid Pharmaceutical 006 Corporation
Chenucal
) . Intermediate, -
4-tert-Octylphenol 140-66-9 Phenol Pharmaceutical 003 Chem Service, Inc.
Intermediate
Sq-Dihydrotestosterone | 521-18-6 Steroid Pharmaceutical | 207.5 Siema-Aldach
orporation
Heterocvelic Laboratory
P - - Compound, Chemical, . .
Actinomycin D 50-76-0 Polyeyclic Pharmaceutical. 007 USB Corporation
Compound Veterinary Agent
Industrial
. . Chemical, . .
Ammonium perchlorate | 7790-08-9 | Afmine Onium Labaratory 100.0 Sigma-Aldnich
ompoTL Chemical. orporation
Pharmaceutical
Drye, Natural
- - Heterocvelic Product, . Sigma-Aldrich
! M-36- 2 -
Apigenin 220-36-3 Compound Pharmaceutical 900 Corporation
Intermediate
; . - Heterocyclic Pharmaceutical, Sigma-Aldrich
Apomorphine )8-00-4 Compound Veterinary Agent 938 Corporation
. Heterocyclic .. )
Atrazine 1912-24-0 . o Herbicide 08.0 Chem Service, Inc.
Compound
Bicalutamide 90357-06-5 Amide Pharmacentical | 005 | DT TLabomtones
Chemical
. - Intermediate, Sigma-Aldrich
Bisphenol A 80-05-7 Phenol Flame Retardant. 070 Corporation
Fungicide
Chemical
. Intermediate, - . .
Bisphenol B T7-40-7 Phenel Flame Retardant. 074 City Chemical LLC
Fungicide
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Substance CASEN lleSH_Che’mlml Product Class® Pul}t}.‘ Manufacturer
Class (%)
Carboxylic Acid, Plasticizer, Sioma-Aldrich
Butylbenzy! phthalate 85-68-7 Ester. Phthalic Industrial 98.0 : é:)n s
Acid Chemical PO
Flavonoid, . )
Chrysin 430400 | Heterocyclic | NaturalProduct | 99.8 Sigma-Aldnch
Compound ofporation
- . Carboxylic Acid, . Sigma-Aldrich
Clomiphene citrate 50-41-9 Heterocyclic Pharmaceutical 100.0 Corporation
Compound
Corticosterone 50226 Steroid Pharmaceutical | 99.0 Sigma-Aldrich
Corporation
Coumestrol 79130 | Feeooelic | Nomelprogoct | 980 BIOMOL
ompound International, Inc.
. Fungicide, coia .
Cycloheximide 66-81-9 I?;Z“?uﬁc Pharmaceutical. 99.0 S‘é;” ‘2&;‘511
P Veterinary Agent PO
Cyproterone acefate 427-51-0 Steroid Pharmaceutical 099.6 S1gm:1—A1d_.ﬂch
Corporation
Flavonoid,
Daidzein 486-66-3 Heterocyclic Natural Product =075 Alfa Aesar GmbH
Compound
Dexamethasone 50-02-2 Steroid Pharmaceutical. | o Sigma-Aldrich
Veterinary Agent Corporation
Cosmetic
! . Ingredient.
Di-n-butyl phthalate 84-74-2 E"‘“ﬂﬁhﬁ lie Industrial 2980 | City Chemical LLC
) Chemical,
Plasticizer
Polycyclic Laboratory
Dibenzo[a./ii]anthracene 53-70-3 ey Chemical Natural 000 Supelco Analytical
Compound
Product
Hydrocarbon
Dicofol 115-322 H@Oﬁ:ﬁm Pesticide 980 | Chem Service. Inc
{Halogenated)
Pesticide
Diethrylhexyl phthalate 117-81-7 Phthalic Acid Intermediate, 98.0 Alfa Aesar GmbH
Plasticizer
P - Hydrocarbon Pharmaceutical, ) Sigma-Aldrich
Diethrylstilbestrol 56-53-1 (Cyclic) Vetesimary Agent =000 Cosporation
Estrone 53-16-7 Steroid Pharmaceutical, | g9 Sigma-Aldrich
Veterinary Agent Corporation
Ethyl paraben 120-47-3 Carboxylic Acid, Pha:rrmcm‘gi(_:al. 000 S1gma—.ﬂsqu1ch
b Phenol Preservative Corporation




Substance CASEN Me SH.Che,m"ca] Product Class® Pm:":}- Manufacturer
Class (%a)
Heterocyclic
Fenarimol 60168-88-9 Compound. Fungicide 995 Chem Service, Inc.
Pyrimidine
Finasteride 98319267 Steroid Pharmaceutical | ~99.0 Stgma-Aldrich
Corporation
Flavonoid, - .
Flavone 525826 | Heterocyclic | —awealProduct g Sigma-Aldrich
. " Pharmaceutical Corporation
Compound
Industrial
) Chemical, ) _
Fluoranthene 206-44-0 Polycyclic Laboratory 09.6 Stgma-Aldrich
Compound Chemical, Corporation
Pharmaceutical
Intermediate
Fluoxymestrone 76-43-7 Steroid Phamaceutical | -99.0 Sigma-Aldrich
- Corporation
Flutamide 13311847 Amide Phammaceutical. |4 Sigma-Aldrich
Veterinary Agent Corporation
Flavonoid, - .
Genistein 446720 | Beterocyclic | —yawralProduct | g0 Sigma-Aldrich
. - Pharmacenutical Corporation
Compound
Haloperidol 52-86-8 Ketone Phammaceutical, | _gq Sigma-Aldrich
Veterinary Agent Corporation
Hydroxyflutamide 52806-53-8 Amide Pharmaceutical | 094 | T Tbomtores
Flavonoid, )
Kaempferol 520-183 | Hetrocyclic | NamralProduct | 9000 | TNDOTINE Chemical
C d ompany, Inc.
OMPOLL
- - Hydrocarbon - - .
Kepone 143-50-0 (Halogenated) Pesticide =000 Supelco Analytical
Ketoconazole 65277421 | Beteroeyelic | oy aceutical | -99.0 Sigma-Aldrich
Compound Corporation
L Thyroxine 51480 Amino Acid Pharmaceutical, | gg Stgma-Aldrich
’ Veterinary Agent Corporation
Linuron 330-55-2 Urea Herbicide 005 Chem Service, Inc.
Medroxyprogesterone - - ) Sigma-Aldrich
acetate 71-58-2 Steroid Pharmaceutical Qo0 Corporation
meso-Hexestrol 84-16-2 Steroid Phammaceutical. | o9 3 |y Chemieal LLC
- Veterinary Agent o /
Methyl testosterone 58-18-4 Steroid Phammaceutical. | = gg Sigma-Aldrich
- Veterinary Agent Corporation
Mifepristone 84371-65-3 Steroid Pharmaceutical | 99.1 Sigma-Aldnch
orporation
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Substance CASEN I‘l[e.‘:']%_]li I::,mlml Product Class® PE';[:;" i Manufacturer
Flavonoid. D}EU:;EEHI
Morin 480-16-0 Heterocyclic Phu‘maceuﬁcal 953 TCT America
Compouad Intermediate
Heterocyclic . .
Nilutamide 63612-50-0 |  Compound. Pharmaceutical | 100.0 Sigma-Aldrich
Imidazole POl
Norethynodrel 68-23-5 Steroid Pharmaceutical =050 Research Plus Inc.
o,pDDT 780-02-6 aﬂ;gﬁgfﬂﬁ’g& Pesticide 08.0 Chem Service, Inc.
- Heterocyclic Pharmaceutical, Sigma-Aldrich
Oxazepam 604-75-1 Compound Veterinary Agent 993 Corporation
Chemical
p-n-Nonylphenol 104-40-5 Phenol Intermediate 00.6 Alfa Aesar GmbH
. - Hydrocarbon Pesticide, N
- N T ¥ - s
p.p’- Methoxychlor T72-43-5 (Ealogenated) Vetesinary Agent 001 Chem Service, Inc.
. - Hvdrocarbon Pesticide Sigma-Aldrich
- WSS - =
pp-DDE 72359 {Halogenated) Intermediate 990 Corporation
Heterocyclic . . .
Phenobarbital 50-06-6 Compound, | rammacewtical. | g9 | Spectum Chemical
Pyrimidine ALY Ag : £ Lorp.
. Carboxylic Acid, Dye, Laboratory - Sigma-Aldrich
Phenolpthalin §1-90-3 Phenol Chemical 9.0 Corporation
Pimozide 2062-784 | Ticterocyclic Pharmaceutical | ~99.0 Sigma-Aldrich
Compound Corporation
Procymidone 32809-16-8 Polycyclic Fungicide 99.0 Chem Service, Inc.
b Compound =
Progesterone 57-83-0 Steroid xﬂﬂ;@g;& 209.0 Sg“;;gg;ﬁh
Heterocyclic . . )
Progylfhiouracil 51-52-5 Compound, xlf;a‘m’mcfugcgr 100.0 Sg’l““gﬁﬁh
Pyrimidine Ay Ag PO
Raloxifene HCI 82640-04-g | Thdrocarbon | o aceutical | 100.0 Sigma-Aldrich
(Cyclic) Corporation
Heterocyclic . . :
Reserpine 50-55-5 Compound, | poomacewiedl | ggg Sigma Alfoch
Indole AT A2 PO
Resveratrol 501360 | Tdrocabon | i Product | 2900 Sigma-Aldrich
(Cyclic) Corporation
Chemical
4 ) Azide, Salt Intermediate, Sigma-Aldrich
N P =
Sodium azide 20628-22-8 (Inorganic) Fungicide, 97 Corporation

Herbicide




Substance CASEN HGSH_ C'llean:uca] Product Class® Pm:]q- Manufacturer
Class (%)
Spironolactone 52-01-7 Lactone, Steroid Pharmaceutical Qo7 Slc,m: 'qudl
orporation
Tamoxifen 10540-20-1 Hydi?m.rbm Pharmaceutical =000 Sigma-Aldrich
(Celic) Corporation
Testosterone 58220 Steroid Phammaceutical. | g9 Sigma-Aldrich
Veterinary Agent Corporation
Vinclozolin s047144g | Feterocyelc Fungicide 995 | Chem Service Inc
ompound

Abbreviations: CASRN = CAS Registry Number (American Chemical Society); MeSH = Medical Subject Headings (U.S.
National Library of Medicine).

* Substances were assigned to one or more chemical classes using the U.S. National Library of Medicine’s Medical Subject
Headings (MeSH). an internationally recognized standardized classification scheme (available at
http-/'www.nlm mh gov/mesh).

® Substances were assigned to one or more product classes using the U.S. National Library of Medicine's Hazardous
Substances Data Bank (available at http:/toxnet nlm nih gov/cgi-bin/sis/htmlgen?HSDB).



Table 2. 42 ICCVAM-Recommended Substances Used to Evaluate ER Agonist Accuracy

Classification”
Substance CASRN ;‘;ﬁ;;& B_GHI—:': H: XDS ECVAM | Hiyoshi
Consensus

L7 Estradiol 57910 POS POS | POS(1/1) | POS(33) | POS(22)
;:;E:imyl 57-63-6 POS POS POS (3/3) | POS(3/3) | POS (3/3)
17B-Estradiol 50-28-2 POS POS POS (1/1) | POS(1/1) | POS(1/1)
19-Nortestosterone 434-22-0 POS POS POS (1/1) NT NT
4-Cumylphenol 599-64-4 POS POS POS (1/1) | POS(1/1) | POS(1/1)
4-tert-Octylphenol 140-66-9 POS POS 1(1/1) POS (1/1) | POS (2/2)
;:m drotesostcrone | 321186 POS I 1(1/1) 1(1/1) POS (1/1)
Apigenin 520-36-5 POS POS POS (1/1) | POS(1/1) | POS(1/1)
Atrazine 1912-24-9 NEG NEG NEG (3/3) | POS (3/3) | NEG (3/3)
Bicalutamide 90357-06-5 NEG NEG NEG (1/1) NT NT
Bisphenol A 80-05-7 POS POS POS (3/3) | POS(3/3) | POS (3/3)
Bisphenol B 77-40-7 POS POS POS (3/3) | POS(3/3) | POS (3/3)
E:‘:l;li?f‘l 85-68-7 POS POS POS (3/3) | POS(3/3) | POS (3/3)
Chrysin 480-40-0 POS POS POS (2/2 NT NT
Clomiphene citrate 50-41-9 POS I I(1/1) | NEG(1/1) | POS(1/1)
Corticosterone 50-22-6 NEG NEG NEG (3/3) | POS (3/3) | NEG (4/4)
Coumestrol 479-13-0 POS POS POS (1/1) | POS(1/1) | POS(1/1)
Daidzein 486-66-8 POS POS POS (1/1) | POS(1/1) | POS(1/1)
Dicofol 115-32-2 POS POS POS (1/1) | NEG(1/1) | POS (1/1)
Diethylstilbestrol 56-53-1 POS POS POS (3/3) | POS(3/3) | POS (3/3)
Estrone 53-16-7 POS POS POS (1/1) | POS(1/1) | POS (1/1)
Ethyl paraben 120-47-8 POS POS I(1) POS (1/1) POS (1/1)
Fenarimol 60168-88-9 POS POS POS (1/1) NT NT
Flutamide 13311-84-7 NEG I I(1) NT NT
Genistein 446-72-0 POS POS POS (3/3) | POS(3/3) | POS (4/4)
Hydroxyflutamide | 52806-53-8 NEG NEG NEG (1/1) | NEG(1/1) | NEG (1/1)
Kaempferol 520-18-3 POS POS POS (1/1) | POS(1/1) | POS (1/1)
Kepone 143-50-0 POS POS POS (1/1) | POS(1/1) | POS (1/1)
L-Thyroxine 51-48-9 POS NEG NEG (1/1) NT NT
Linuron 330-55-2 NEG NEG NEG (1/1) NT NT
meso-Hexestrol 84-16-2 POS POS POS (1/1) | POS (1/1) POS (1/1)
Methyl testosterone 58-18-4 POS POS POS (3/3) | POS (1/1) POS (2/2)




Classification”
subsiance | CASRN | teevant | PR g | pcvant | o
Consensus
Norethynodrel 68-23-5 POS POS POS (2/2) | POS(1/1) | POS(2/2)
0p"-DDT 789-02-6 POS POS POS (3/3) | POS(3/3) | POS (3/3)
p-n-Nonylphenol 104-40-5 POS POS POS (3/3) | POS(3/3) POS (3/3)
pp°-DDE 72-55-9 POS I 1(1/1) 1(1/1) NEG (1/1)
p.p- Methoxychlor | 72-43-5 POS POS POS (1/1) | POS(1/1) | POS(2/2)
Phenobarbital 50-06-6 NEG NEG NEG(1/1) | NEG (1/1) NT
Procymidone 32809-16-8 NEG I I(1/1) NT NT
Fesveratrol 501-36-0 POS I POS (1/1) I(1/1) NEG (2/3)
Spironolactone 52-01-7 NEG NEG NEG (1/1) NT NT
Tamoxifen 10540-29-1 POS I 1(1/1) 1(1/1) POS (1/1)

Abbreviations: BG1Luc ER TA = LUMI-CELL BG1Luc4E2 ER TA test method; CASEN = CAS Registry Number
(American Chemical Society); ECVAM = Furopean Centre for the Validation of Alternative Methods;

I = inadequate (positive of negative classification could not be determined because of poor-quality data):

NEG = negative; NT = not tested; POS = posifive, XDS = Xenobiotic Detection Systems, Inc.
*  Number in parentheses represents test results (POS, NEG, or I) over the total number of trials that met test plate

acceptance criteria.

® BGI1Luc ER TA consensus classification represents the majority classification among the three validation

laboratories.
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Table 3. 25 ICCVAM-Recommended Substances Used to Evaluate ER Antagonist Accuracy

Classification”
Substance CASRN - BGILuc
ICCVAM ERTA
Consensus Consensus® XDs ECVAM Hivoshi

17a-Ethinyl estradiol 57-63-6 NEG NEG NEG (1/1) | NEG(1/1) NEG (1/1)
4-Hydroxytamoxifen 68047-06-3 POS POS POS (1/1) I{2/2) POS (1/1)
Sa-Dihvdrotestosterone 521-18-6 NEG NEG NEG (1/1) | NEG(1/1) NEG (1/1)
Apigenin 520-36-5 NEG NEG NEG (3/3) | NEG(3/3) NEG (4/4)
Bisphenol A 80-05-7 NEG NEG NEG(1/1) | NEG(1/1) NEG (1/1)
Butylbenzyl phthalate 85-68-7 NEG NEG NEG (3/3) | NEG(3/3) NEG (4/4)
Chrysin 480-40-0 NEG NEG NEG (1/1) NT NT
Coumestrol 478-13-0 NEG NEG NEG (1/1) | NEG(1/1) NEG (1/1)
Daidzein 486-66-8 NEG NEG NEG(1/1) | NEG(1/1) NEG (1/1)
Di-n-butyl phthalate 84-74-2 NEG NEG NEG (22 NEG (1/1) NEG (1/1)
Dicofol 115-32-2 NEG NEG NEG (1/1) | NEG(1/1) NEG (1/1)
Diethylhexyl phthalate 117-81-7 NEG NEG NEG (1/1) | NEG(2/2) NEG (1/1)
Diethylstilbestrol 56-53-1 NEG NEG NEG (1/1) | NEG(1/1) POS (1/1)
Genistein 446-72-0 NEG NEG NEG (3/3) | NEG(3/3) NEG (3/3)
Kaempferol 520-18-3 NEG NEG NEG (1/1) | NEG(1/1) NEG (1/1)
Kepone 143-50-0 NEG NEG NEG (1/1) | NEG(1/1) NEG (1/1)
Mifepristone 84371-65-3 NEG NEG NEG (1/1) NT NT
Norethynodrel 68-23-5 NEG NEG NEG(1/1) | NEG(1/1) NEG (1/1)
o.p-DDT 780-02-6 NEG NEG NEG (3/3) | NEG(3/3) NEG (4/4)
p-n-Nonylphenol 104-40-5 NEG NEG NEG (3/3) | NEG(3/3) NEG (3/3)
p.p-DDE 72-55-9 NEG NEG NEG(1/1) | NEG(1/1) NEG (1/1)
Progesterone 57-83-0 NEG NEG NEG (3/3) | NEG(3/3) NEG (3/3)
Raloxifene HCI 82640-04-8 POS POS POS (1/1) POS (1/1) POS (1/1)
Resveratrol 501-36-0 NEG NEG NEG (3/3) | NEG(3/3) NEG (3/3)
Tamoxifen 10540-29-1 POS POS POS (4/4) POS (3/3) POS (3/3)

Abbreviations: BG1Luc ER TA = LUMI-CELL BG1Luc4E2 ER. TA test method; CASRIN = CAS Registry Number
{American Chemical Society); ECVAM = European Centre for the Validation of Alternative Methods;

I =madequate (positive or negative classification could not be deternuned because of poor-quality data):

NEG = negative; NT = not tested; POS = positive; DS = Xenobiotic Detection Systems, Inc.

Number in parentheses represents test results (POS, NEG. or ) over the total number of frials that met test plate
acceptance criteria.

BGlLuc ER TA consensus classification represents the majority classification among the three validation
laboratories.



Table 4. Accuracy of the BG1LucER TA agonist Data

False False
Laboratory N Accuracy Sensitivity Specificity Positive Rate | Negative Rate
] _ 97% 96% 100% 0% 4%
Combined 350 ) ) ) )
(34/35) (27/28) (7'7) (0/7) (1/28)
XDS - 97% 96% 100% 0% 4%
' i (33/34) (27/28) (6/6) (0/6) (1/28)
86% 92% 50% 50% 8%
ECVAM 29 ) ~ . , .
(25/29) (23/25) (2/4) (2/4) (2/25)
. ) 94% 93% 100% 0% 7%
Hiyoshi 32 . ) ) )
(30/32) (27/29) (3/3) (0/3) (2/29)

Abbrewviations: ECVAM = European Centre for the Validation of Alternative Methods; N = mumber; XDS = Xenobiotic

Detection Systems, Inc.
A total of 42 substances were evaluated in the BG1Luc ER TA agonist test method. Seven substances did not

produce a consensus classification and were onutted. leaving 35 substances for analysis.

Table 5. Accuracy of the BG1LucER TA antagonist Data

False Positive False
Laboratory N Accuracy Sensitivity Specificity Rate Negative Rate
. 100% 100% 100% 0% 0%
Combined 25 ) ) ) )
(25/25) (3/3) (22/22 (0/22 (0/3)
— ) 100% 100% 100% 0% 0%
' B (25/25) (3/3) (22/22) (0/22 (0/3)
100% 100% 100% 0% 0%
ECVAM 23 } ) )
(23/23) (3/3) (20/20) (0/20) (0/3)
) ) 96% 100% 95% 5% 0%
Hivoshi 23 . ) )
(22/23) (3/3) (19/20) (1/20) (0/3)

Abbreviations: ECVAM = European Cenfre for the Validation of Alternative Methods: N = mumber; XD5 = Xenobiotic

Detection Systems, Inc.

Table 6. Agonist E2 EC50 Control Values

Laboratory Mean sD N
E2 Reference Standard ECz (M)

XDS 1.1x 10" 6.7 x 1072 03

ECVAM 1.1x 10" 1.9 x 10 60

Hiyoshi 8.0 x 107 2.8 x 107 65
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Table 7. Antagonist Raloxifene EC50 Control Values

Laboratory Mean SD N
Raloxifene Reference Standard ICz; (M)

XDS 1.1x 107 5.6 x 107 79

ECVAM 1.3 x 107 5.6 x 107 62

Hiyoshi 1.2 x 107 2.9 x 1071 53

Table 8. Interlaboratory Agreement for phase 2 Test Substances

30

Results Among
Laboratories

Agonist Testing

Antagonist Testing

Agreement Among

8/12 (67%)

12/12 (100%)

Laboratories
e 8/12 2/12
__ 0/12 10/12
Discordance ;—"Immng 4112 (33%) 0/12 (0%)
Laboratories ’
T 1/12 0/12
+— 3/12 0/12

+ denotes a positive test result.

- denotes a negative test resulf.

+++ indicates that the substance was classified as positive at all three laboratornies.

--- indicates that the substance was classified as negative at all three laboratories.

++- indicates that a test substance was classified as positive in two of thres laboratories. The substance was classified as

negative in the third laboratory.
+-- indicates that the test substance was classified as positive i one of three laboratories.




Table 9. Interlaboratory Agreement for phase 3 substances Tested Once at Each Laboratory

Rf ;Eg;::;;’::g Agonist Testing Antagonist Testing
Agreement Almong 30/36 (83%) 38/41 (93%)
Laboratories ’ ‘
+++ 18/36 21
__ 4/36 33/41
++1 2/36 /41
I 6/36 2/41
Discordance 31nong 6/36 (17%) 3/41 (7%)
Laboratories S
- 3/36 0/41
+—— 0/36 1/41
+-1 3/36 2/41

Abbreviations: I = inadequate data.

Only those substances that produced a definitive result 1 at least two of the three laboratories were used in this evaluation.
Five substances that produced an inadequate result in two laboratories during agonist testing were not included in this

table.
+ denotes a positive test result.
- denotes a negative test result.

+++ indicates that the substance was classified as positive at all three laboratories.

--- indicates that the substance was classified as negative at all three laboratories.
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