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OECD:
OECD CF:
OECD EDTA TF:
OTES:
PBTG:
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Chemical Advisory Board
Chemicals Evaluation and Research Institute
Coefficient of Variation

Di-n-Butyl Phthalate
17 8 -estradiol

Environmental Protection Agency

Estrogen Receptor

Estrogen Receptor Alpha

Estrogen Receptor Beta

Freyberger-Wilson

Good Laboratory Practice

Human Estrogen Receptor Alpha

Human Recombinant Estrogen Receptor

Human Recombinant Estrogen Receptor Alpha

The half maximal effective concentration of an inhibitory test chemical
Interagency Coordinating Committee on the Validation of Alternative Methods
Ligand Binding Domain

Mouse Mammary Tumor Virus

NTP Interagency Center for the Evaluation of Alternative Toxicological
Methods

Organisation for Economic Co-operation and Development
Conceptual Framework for Testing and Assessment of Endocrine Disrupters
Endocrine Disruptor Testing and Assessment Task Force
Octyltriethoxysilane

Performance Based Test Guideline

Performance Standard

Relative Light Units

Standard Deviation

Stably Transfected Transactivation Assay

Transactivation

Test Guideline

Validation Management Group for Non-Animal testing
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PEREAEUE (PS) (233 < MEREVERLERBRIE T A KT A > (PBTG) & L THEF b /7 BRI FE A
(OECD) TR 72 ER fE S B FWE OO0 0, b MEA#Z =X fr /s
VZ AR (WrER) in vitro 3RBREDD 1X. invitro TIEZEWE O A v a7 U2 Bk (ER) |

R HREATEEEAERNY T RTHDHITA RN T VA — L EOBRGRATEEEZRIEE L
THRIHT A7 ) —=0 7R&BETH Y | ALFWE D ER ~OERNC L2 AR O
HTH D ERAEGIETEA T 2 2 &3k D, APBTG IZIE, EFEM R Z % N 7 —
Ta URFEIZ LD REBRIEDOZ Y YE L EBEIENFE S 2 FEORERE FWT v A4 B
KM E R oS (CERD 7 w2 ) BNEMEBRIE L LTS Tn 5, £72.
A PBTG (Z1%, RER D H T DLFEWE O hrER 5 A B 2 3 2 B BRE O BY
FENY T — g VD TZO D PS BEKEINTEY . PS AT 2 L B3RS
HOBPERBRIELZ BT 2 Z LN TH D, RRBIEIZINE I TWD 2 DDRBRE
[ZOWTOFBMECEENR X ORERE L L CORENZYME L AHIRBRES Lo
PRI DN T, KRERBERFET CREEPA) O FEIZ LY B KER 6 Stz 2 (CERLT
TEAILONWTIEILSHRPSIICLDEBENY F—va VRO REZ S L1
OECD % =3 #FAfi 12 & 0 5FAfi S 41, OECD N3 < ELE OBk & FEmIC B35 & A
2 7 #— A (OECD EDTA TF) T4 & 1172 OECD WAy < ELWE O iR BRiE & FmIZ B
T 2SR 2 (OECD CF) O L~V 2 (2354 T 2N W< EED A 7 ) — = J3F
M A H 72 invitro 714 & L C OECD TG493 M3 AL L7z, ABRIEOFRE L LT, AR
BB L E O BER ~ORGIEHEEZ I CE 20 R TH VL FMEDOT I=A K + T
A=A MEWA KIS Z LIRS ARRBRIE Tl L HE S Db E R
BENTED L) REBELZRTNIOVWTUTIHMETE RN E W) BERbIT b D, AR
BEEHLSETHLAIZ IV —=07ETHY, ERENLTEEIND EHESNDHEEE
Z e E RN 2 3BRE LA D TRl 21T 9 2 & TERBROILTFMEERICKREL B
BT oEEZLND,



1. AGBRE DR PR 2 M & BUHEER L & LT ozttt

ER fE S A LD E ORI O 7295 @ | hrER invitro iA5RIE 2 (293 % PBTGIX, in
vitro TALFE O ER T DR G BMEz T2 27 V—= 7RBRIETH L, A
RBRIEHT A BT A > (TG) (X, OECD D H A & > 2L IGuidance Document on the Validation
and International Acceptance of New or Updated Test Methods for Hazard Assessment]® (ZH7E
SNV T = a CAFFEO AN AE - 728 7o 28 REABR & 72 13 S B AR o B % (et
2% PBTG TH Y, 2L E L CTEHBEM RSN Y 77— a UAFZEIC &0 D 3RERE
DY VE L AZHEVEAFEA SN2 FRE D 2 D OHFF B L OBEREMIC RIS ORBRIE N R &
TWno,

et MAAHE X ERo & H V72 Freyberger-Wilson (FW) @ in vitro hrERa i & 55k (DL
T, FW7 v &A1)

- b MEAZHRZ U T RiEE B AA 2 (LBD) & 2237 B & O T AL S0 B R AT SE A AR
(CERD) @ in vitro hrERa-LBD & &3 788% (LU R, CERIT v 1)V

AKPBTGIZIE, MBROAMTH LI FWEDOE MR A E = A T VT 7
Z KR (hrERo) fE A BLFPE 2 i - 2 FEEGERBRIE OB L N T — 2 3 VRO 720 D
PS? NHBESNTEH Y, BYTO PBTG A #HHEE L CHBELRBRIEZ BN+ 5 2 &n
ARETH D, 7272 L, FHEEBRIEDBEIMNT PS IR SN RWE 23 W (F1-1) 2 v
ToN U F =g VAFSEIC KD BEESCEEEORER T L AR L TAER SN E
IZDHBARETH 5,

BREEFCHIICTET 5% < OILFEWE RN WIS ET L EMEEE AT D2 &
MRINTEY, 29 LIALFWEIZ L 2N0WHR O < ELIC K DIBEM 72 b MEFES
BRBEICHRI T DN STV 5, OECD Tik, 19984 ICHATFHHEH D 1 2L LT,
NN EAERZ AT 2RO S 2L FEMED A7 ) —= 7B X UEBRO T2 D
TG D¥{FD 7= %, OECD EDTA TF Z &% i&E L. (L FWE DN H < ELAEHFHT D 72
DORBRIEE OECD CF & L THEELL | BEfF TG OGET & HH TG i 2D T\ 5,
OECD CF I%, ZTNENEMFIEHNEDO RIS 5 OO LU DR SN TEY . KATG
X, LrUL2 O TEIEICBE T DM A L 72 59 in vitro RBR ) IR SN TV DS T 57k
NEUZRKEARBIETH 5, LFEMEONDWN L ENEROA L ) —=v 7 IHH
724545 & LT, OECD CF TIHMbFEME DFRIVE VR & DR E I3 R E I L
To NP UM BE DOTE ML L OB EZHE T 2 HIEA RSN TS, = A b a7 U
B2 BRiE S LT, 2 E CTlZinvitro = A b v 7 U FARIRGIEMAV i BR T (OECD
TG455) X in vivo iR{E & L T E IR (OECD TG440) M HEL STV 5725, ER %
I LT ARG DR R & 72 DAL TFE & 2K ) T o RAEGEBAL~ DR SEAFH EAEH
fifE T /e R 7 VU —= v Fik e U X % )7 B % FN T2 in vitro i G il BRiE
ORENED N TE T,

T A hua U AEERE R T A b a U RIREAICEB W T 18- A R T U — L B ERES,
hERa ~DfEE1IA PBTG THRIT A2 LN TX 3,
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# 1-1 hrER o fEARER(TG 493) D MEREIE U D S B WE 23 WS

. Expected Concentration Range FW Assay CERI Assay MESH Chemical Class
N chemcallName CRSRN Response # Tested(M) Classification Classification Broductlass
1 17B-Estradiol 50-28-2 Strong Binder 1x10-11 - 1x10-6 Binder Binder Steroid Pharmaceutical,
Veterinary Agent
2 17a-ethynyl estradiol 57-63-6 Strong Binder 1x10-11 - 1x10-6 Binder Binder Steroid Pharmaceutical,
Veterinary Agent
3 Diethylstilbestrol (DES) |56-53-1 Strong Binder 1x10-11 - 1x10-6 Binder Binder Hydrocarbon, Pharmaceutical,
(Cyclic), Phenol Veterinary Agent
4 Meso-Hexestrol 84-16-2 Strong Binder 1x10-11 - 1x10-6 Binder Binder Hydrocarbon Pharmaceutical,
(cyclic), Phenol Veterinary Agent
5 Zearalenone 17924-92-4 Strong Binder 1x10-10 —1x10-3 Binder Binder Hydrocarbon Natural Product
(heterocyclic),
Lactone
6 Tamoxifen 10540-29-1 Strong Binder 1x10-10 — 1x10-3 Binder Binder Hydrocarbon, Pharmaceutical,
(Cyclic) Veterinary Agent
7 Norethynodrel or 68-23-5 Moderate Binder |3x10-9 —30x10-4 Binder Binder Steroid Pharmaceutical,
(Norethindrone) ® (68-22-4)a Veterinary Agent
8 Genistein 446-72-0 Moderate Binder |1x10-10 —1x10-3 Binder Binder Hydrocarbon Natural Product
(heterocyclic),
Flavonoid
9 Equol 531-95-3 Moderate Binder |1x10-10 —1x10-3 Binder Binder Phytoestrogen Natural Product
Metabolite
10 Butyl paraben (n-butyl-4- |94-26-8 Weak Binder 1x10-10 - 1x10-3 Binder Binder Paraben Preservative
hydroxybenzoate)
11 Nonylphenol (mixture) 84852-15-3 Weak Binder 1x10-10 - 1x10-3 Binder Binder Alkylphenol, Intermediate
Compound
12 o,p'-DDTd 789-02-6 Weak Binder 1x10-10 —1x10-3 Binder Binder Organochlorine Insecticide
13 5a- dihydrotestosterone [521-18-6 Weak Binder 1x10-10 - 1x10-3 Binder Binder Steroid, Natural Product
Nonphenolic
14 Bisphenol A (BPA) 80-05-7 Weak Binder 1x10-10 - 1x10-3 Binder Binder Phenol Chemical
Intermediate
15 4-n-heptylphenol 1987-50-4 Weak Binder 1x10-10 —1x10-3 Equivocal Binder Alkylphenol Intermediate
16 Kepone (Chlordecone) 143-50-0 Weak Binder 1x10-10 — 1x10-3 Binder Binder Hydrocarbon, Pesticide
(Halogenated)
17 Enterolactone 78473-71-9 Weak Binder 1x10-10 —1x10-3 Binder Binder Phytoestrogen Natural Product
18 * Di-n-butyl phthalate 84-74-2 Non-binder 1x10-10 - 1x10-4 Non-Binder* Non-Binder* Hydrocarbon Plasticizer,
(DBP) (cyclic), Ester Chemical
19 Octyltriethoxysilane 2943-75-1 Non-binder 1x10-10 — 1x10-3 Non-Binder Non-Binder Silane Surface
modifier
20 Corticosterone € 50-22-6 Non-binder 1x10-10 —1x10-3 Non-binder Non-Binder Steroid Natural Product
21 Benz(a)anthracene 56-55-3 Non-Binder ° 1x10-10 —1x10-3 Non-Binder Non-Binder Aromatic Intermediate
Hydrocarbon
22 Progesterone ¢ 57-83-0 Non-binder 1x10-10 - 1x10-4 Non-Binder Non-Binder Steroid Natural Product
23 Atrazine © 1912-24-9 Non-binder 1x10-10 —1x10-4 Non-Binder Non-Binder Heterocyclic Herbicide
compound

Abbreviations: DES, diethylstilbestrol; HPTE, 2,2-bis(p-hydroxyphenyl)-1,1,1-trichloroethane, anintermediate by-product of methoychlor; o,p’-DDT, 1,1,1-
trichloro-2-2-[o- chlorophpenyl]-2-[p-chlorophenyl]ethane

#: The expected response for each chemical was based upon published datafromin vitro studies and were reviewed by a Chemical Advisory Board whose
members were not directly associated with the validation study for the FW and CERI hrER Binding Assays. Chemicals were selected to represent multiple
chemical classes and covera range of binding affinity potencies commonly associated with ER agonist activity. When tested in the FW or CERI hrER Assays, the
LogIC50 for strong binders typically ranged from -9 to -7 (M), moderate -7.1to -6.0 (M) and weak <-5.9 (M).

*: The use and classification of Di-n-butyl phthalate (DBP)as a non-binder was based on testing up to 10-4 M because the chemical was observed to be insoluble
at 10-3M (e.g. turbidity)in some laboratories during the pre-validation studies. When DBP was tested up to 10-3M as a coded chemical, it was classified as
‘equivocal’ due to displacement of (3H) 17b-estradiol at highestin 3/5laboratories using the CERI assay and 5/6 laboratories using the FW assay.

a: Norethindrone is provided as an alternate for the control weak binder for cases when norethynodrel is unavailable.

b: During the validation study, benz(a)anthracene was reclassified as anon-binder (i.e., negative) based on published literature demonstrating that the in vitro
estrogenicactivity reported for this chemical is primarily dependent upon its metabolic activation. Enzymatic metabolicactivation of the chemical would not be
anticipated inthe cell free hrER assays as used in thisinter-validation study. Thus, the correct classification for this chemicalis a ‘non-binder’ when used under
the experimental conditions for the FW and CERI assays.

c: Chemicals were observed to be insoluble at 10-3M (e.g., turbidity) in some laboratories during the validation study.

d: Optional where o,p’-DDTis prohibited by regulatory authorities when replaced by chemical with comparable binding affinity.

B EHR(2) Table 1 & —HFikZs



A PBTG IE. ER DV 7T v RFEGENL & BRE & DR RAE G AT 5720, #E5r
WE GAWE) 1 F COMSHERZR Y 7> F (PH]-17p-= A k7 ¥4 — /L : [’H]-E2) D
ER ~DOfE AR EWHRMEOREZ R SERNLHET 2HA/BARBRE LTT VA
YENTWD, ERIZH L TmWE M2 A 2B E X, RBP4
B LT, L ORBRE CREHER Y H o REBAT D, RELARRIECIMi T 5
DIEH L EFTHILFEMED ER ~OFRERTEETH VL EMEDOT A=Ak - T ¥ =
A MEVEZRRIT 2 Z LIETE 20,

SHRBRIE S L TOREN TV ERERIED 9 B FW 7 v & A 1Z5E 4K hrERo ~DFfE A IC
B OWEBRWED B2 12T 2B A AREAMET 2 FIETHY RRIIIAAFanrn v A
VARG S BRI CERL, BB L 72t 2R hERa 2 V5, FW 7 v A ICH
V% hrERo 1%, 7 (Thermo Fisher Scientific, USA, A15674) TATAGETH H, —J7. CERI
7 v ¥ A 1 hrERa @ LBD % 7= in vitro hrERa-LBD B A f G RBRIETH Y . Z 4 F
FS-bTFUAT 2T =BG X N EE LTE. coli THEBLI W72 hrERo-LBD % H
W%, CERIT v & A CTHW2 hrERa-LBD # > /37 & X CERIIZ L » TIERI S = DT
HY, ANFA[HETH D, CERI T v EAILFW 7 v A LR, hrERo ~EAT 2WE %
A7) == 74 HFETH Y, hrERa-LBD ~DOFEA 2B 2 WBRME O E2 (12695
BOMAREEZMET S, TNZERORB T o a3 2 SOEENLBRINTEY
— TRV DM 2 SRR Z X LAY T R CTh D E2 & OFAAE
FTEMEZ I BT 2GR ThH D . Mo—D1%, #EWE D ER ~DRRAHES
M % G B 72 O B R U 7 > R (PH]-E2) & BRI & @ ER &~ D i &1 % T
BETHHAEERBRTH D, WThOT v AEE b, EEMMRSE L LT, 1C50(50%
@ [*H]-E2 % hrERa 2> & fif B & 5 DI L E /2 98B E DR ) . hrERa (287 2 # 5 9)
O E2 T DG GBI P2 RODL ZENFARETH D, LFERWEDOAT ) —=
Y7 DT OEMERFHERE R & LT, fEEHBICB U TRRE S o EEICIE W R S
% hrERa fE W, FERAWE. FIXHERRICOET I ENAETH D,

b OSMEREREE LT, FW 7 v EA 22V TIL, Freyberger & Wilson (2 &L ¥ 1ERk
7 a ha SN T, CERIT v EAIZOWTILCERIIZ K W ERE 7= 7 1 b
TSN T, KE EPA O FEIZ LV HKEK 6 fligg D20 (CERL 7 > £ A 1220\ TE
DB SHERNBIN) IC K DEFEANY F— g R D ANERE S L, REREOM BRI
KT D BEYNELEBEENGEH STV D, N TF—va VR TIE, 72 X7 0000
VT HAT 4FE T, BEENICERS N, YT X A7 0128V, AR &
D7 vEAICHWAE h= X haF o T A7 728K (hERa) % v /X7 ED I v R
BRENRBREMEREOFREAHERMT- T2 L 22 TOSNER CHIB L%, 74 A
7 1 Tlk, Btk - BRYERTIRO 3WE (BBt 2, B oMIE, 72 27 2 TIEBEME - &
PEXTHRD 3 LI — ML O WE (BtE 8, etk 1), 7 &2 X7 3 TIXME - fatEkt i
rEtra— M 14 WE (BP9, 2Pt s) 2B E & L CTilisk N3 K O s A EiME o
P 2T, 1 RERER i, FREER KORNEHE, AEBEEL W ERnsr —2
N L RO LN, MRFFHA OETH 5 &I S, oS nkEs% o R E RS R o H8l
MHILRIGFCTHoT, 7y b FEOH A FY L& H L7z ER 55705k (TG OPPTS 890.1250
ER-RUC) i F A3 AFAIHED>D ER SUGTEDN IR 72 22 W'E (BPE17, F&VES) & T fighir
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DfER. CERIBINFW 7 vt A O PHEARRE] 2 BR < 2388 R1EX100%—EH L TEY |
FRBIETOBMEWE (ERICH L TRAGHEEZ SO Z R TRISNOWE) O—E:RIT
CERI B LOFW 7 v & A 124£12100%(16/16) . ER-RUC 7 v & A 1294.1% (16/17) T >
Too — 07 BEMEME (ERIZK L TREGHEZ RIS R0 E TSN A8'E) 12DV Tik, CERI
BEXOFW 7 v 3 sEETERMEL HE Lz, —J ., ER-RUC 7 v &A1 OHE
FEEOWNERITIEM: 1. BB 1, FHEREE3 Th o7, KT, NHIEREE] R &K~
ORBRIEDIEMEE L, CERIB L OFW 7 v & A 133£12100% (21/21) | *ﬁ‘EKMET
v A1394.4% (17/18) Th o7, 2B BRI W WE O PR S N D 5 R D 2241
OECD VMG-NA D A R—D 9 HLARNY F—3 g URFEICEZERE D > Ty 3%7}»
SRR X7z CABIZ L Y iR & iz,

Fo, N F— a3 VIIEBIAR RO T e b 3L THRE SR TW B RE A BT R o
NV TF ) RULE KO R GER A1) O 7 Z Vg -7 F /L (DBP) 1%, EfEMEIC
MER S-S T-72, BIOY T X A7 4L LT2HHEOSIMZE Y 22— ML 7WE % 4
g L LIENENE S, B AaEEZ R TR E LT/ r=F o Reri, &
PR E L TAZ FA MY = hF 227 0 (OTES) DY Th 5 2 & AR S 4L, fefé i 7e
7a hanTiE, R (T 2 a7 B2, CASS50-28-2), HfEAWME () T
J RUAR ) Vv F v Rurnd), EMEEWHE (OTES) 2 WV THEa s & kiR 2 3k §
HZrlIhTwng,

B, WITNORBRIE L LMY T2 RE WD 720 3RBRE % 13 1 B Bk
BT 2EOBAINMLETH Y, BHERM TR L OEECEDE 25 TRICON
TIETRTC, HOESTED SN RAB X OFIEICHE ) BWEND 5,

2. RERVED Y

2-1. ARERYE OIS
2-1-1. HAY & e

ARRBRIEIIN W< GELWE D 5 B hrERo (SHER (5 A) T 2L WE MR L, T D
ANEBLOBHBRRICK T 28EFERELBT L AN E LTHE I, AL
hrERo IZFEA L. 7Ta=A MER® L WIET v ¥ I=2 MEHZRIILEHEDO R 7Y
—=U7RBIETH Y | IREZEZTCRBRYE BEWE) O TSI W TR FRNL
gt [PH] CEFKL7ZANREMED U 47> R (E2) & hrERa & OFESREZHIE L, #5WE O
hrERa 23 2R G BAEEZHER T2 D TH 5,

2-1-2. BEVERIE SR

FEORBILZRE-U H o RHEAEER T 2 —& — &R fHT 2 i &8s Lo
WEBRE LR Y B REDBOBAIZ L > THABMMEZHE T 25 A AR D 2
DDLEREAMNDIRD,

B A RBR I, B ARBRICH S hrERa OFE A AN (Kd) 38 L OFEMES B
A2 (Bmax) Z R 2 B CTEE S LD, CERIBEOFW 7 vt A 71 b a/Lili
N TV DA EBR T, %h%hﬁﬁ@ﬁ%%ﬁ@#ﬁ%Uﬁyanmff
THIOHFET T, SIEEDEEFRY o ROMERE TN 5, TEIERE ST 2 &



OFERR Y A7 > R CRIfn 72 A K OFEFRE RS G O 7 2 1E L, a0 53k
FROFEEGEZELK ZEICL o THENFKBEELFHET 5, Kdi XU Bmax 1T, FE##
TEERSHT & ZiZ#HE < Scatchard 72w MZ L VRO BN D,

BAEAEBR T, FW 7 v A Tk 1 nM O Y 4> K2320£5%, CERI T v & A T
1% 0.5nM DR U 7 RH340+£10% D FE RAVHE G % 7735 D hrERa & AWV TR 2R JE
DHERDE DIFAE T CTHEER Y T > FOREREZNET 5, BAWEIT FHERRE CE )
v R ORRIFEA 2 50%E T 2L ORE (1C50) I L » CERFMsh 5, Lz
Do T, EHRMEOFE S R OFHER 3R E D K 5, Logistic RiZH 1T 5 TTHA
(TOP) | & TEAE (BOTTOM) | =& £ D X ) A&7 45 F 13 LogIC50 O I+ 453 72
TR R 2 R T 2 LR H D,

Elo, HHEPE EEC Xt ey U E2), BMEWE (/v F ) RLLERiZ/ vr
FrRkuy), EEEWE JFAIOTES TH L3, DBPEZHWAHZ L TEx %) OfEGHE
FPEZRE L, SREBRIEO LS T CoOa RS KOERB COMBROBIE L T2,
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X2-1 LA A RER I DR 51

2-2. MR

ER ORNKMED U H2 RThHhH E2 D ER & OFEGITIENBER T OIT 2 EH L, &
BHNITAEFZAER Z b 726%, LA - T, ER & U H Y ROFEEIT @O EYIRE
DEATHY, ZORBRIEFEERRICBT LR ha by v v 7T IUREICLE R RO
FTRBGE ML T\ D, £/, Rib)7 ER ¥ 7 FVREEIL, HRVE RN A%
SEY 27 O, AR OBERTHE L OREOREL K ORZOLE( R EOREL bz
LI ZEbHEINTNDY,

MREERER OB AR AR DA SN R, BEF O, ER 563 X OB T IEIC
B 24l %E 10 2RICE LOONETFHRINDIBRE KBS, ZOZYENHER
e,

ER fAaRIE, WRMETZ b7 o LEE L TERIZHEES T 2 /RO & 25 E
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2-3. ER fi A ilBRiE O R A

FARBICHEOEEMRE LT, LFBET LN,

THEERR Y 7 Ra T2 2 L BEHERAARD B 2 o3 2 s 2 A L
TR LI EREEIC L > TE RS NDIHLER D D,

T A RRBR D5 RATWBR W D invitro RIZBT DR BE~OFREAICHET LD THY | in
vivo COWIUWS AT A~OEBICEHESMET 2 2 L3 T& P, 7F=xbeT7rxA
=Z2 MO E TE 7RV, o, FETEEAISLT v & A FEEIK O pH # 2L S & 2 WE T
IZIELWAERAZED Z LN TERWAREM N B D,

3. NU T =g UHFBEICHW B O HE LR O 41k

W7 vtA L b, MR (7% 227 0)TiE PHFE2 I2oW T, akaR
B (7 H A7 1 ~3) CIEBMEXIR (ER K5 & @Bt b P mE : B2, §fsa - /v
J RLb) B LU R (FEREG : DBP) 2 & e DR 29 WHE (K 3-1 B LUK 322 H) I
DWTHBRNESE S L7z, Fo, WEURBEMER L OER”ERMEORBEDOTH, +
TvarE LTTYREI-IBLIURI2ZBR) BEMSNBEERR (VT X 27 4) 0
Ehe <7,
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FhT HI2H 720 B, FERICHEREZROEL 2 L2 <SEEHRD 5,

* BRI L E A AN RD S U7 AE CRRBRE R BL A S 1L 2 BRI L
SERIZH L THRWITF WG Z SO Z E N TFHISh D WHE,
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# 32

NYF— g USRI W WE 4

Subtask 1
(controls, uncoded)

Expected binding

Expected Classification FW

Test chemical CAS #d o
affinity T and CERIl assays
17 8 -Estradiol 50-28-2 Strong Binder
Norethynodrel 68-23-5 Moderate Binder
Di-n-butyl phthalate (DBP) [84-74-2 Negative Non-binder
Subtask 2
(uncoded chemicals)

*17 B -Estradiol 50-28-2 Strong Binder
*Norethynodrel 68-23-5 Moderate Binder
* Di-n-butyl phthalate (DBP) [84-74-2 Negative Non-binder
Diethylstilbestrol (DES) 56-53-1 Very strong Binder
17 a -ethynyl estradiol 57-63-6 Very strong Binder
Meso-Hexestrol 84-16-2 Strong Binder
Genistein 446-72-0 Moderate Binder
Equol 531-95-3 Moderate Binder
Butyl paraben (n-butyl-4- )

94-26-8 Weak Binder
hydroxybenzoate)
Nonylphenol (mixture) 84852-15-3 Weak Binder
o,p’-DDT? 789-02-6 Weak Binder
Corticosterone 50-22-6 Negative Non-binder

Subtask 3
(coded chemicals)
*17 B -Estradiol 50-28-2 Strong Binder
*Norethynodrel 68-23-5 Moderate Binder
* Di-n-butyl phthalate (DBP) [84-74-2 Negative Non-binder
Zearalenone 17924-92-4 Strong Binder
Tamoxifen 10540-29-1 Strong Binder
5 a -dihydrotestosterone® 521-18-6 Weak Binder
Bisphenol A 80-05-7 Weak Binder
4-n-heptylphenol 1987-50-4 Weak Binder
Kepone (Chlordecone) 143-50-0 Weak Binder
Benz(a)anthracene 56-55-3 Weak Non-binderl
Enterolactone 78473-71-9 Weak Binder
Progesterone 57-83-0 Negative Non-binder
Octyltriethoxysilane 2943-75-1 Negative Non-binder
Atrazine 1912-24-9 Negative Non-binder
Subtask 4%,
(optional, coded chemicals)

Bisphenol A 80-05-7 Weak Binder
Genistein 446-72-0 Weak Binder
HPTE® 2971-36-0 Weak Binder
Norethindrone 68-22-4 Weak Binder
Corticosterone 50-22-6 Negative Non-binder
Dexamethasone 50-02-2 Negative Non-binder
Octyltriethoxysilane 2943-75-1 Negative Non-binder

17
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*Controls (reference estrogen (17 BJestradiol, weak binder (norethynodrel), non-binder (DBP))

were used in each run, uncoded, for subtasks 1, 2, 3 and 4.

AControls were also submitted to the laboratories as “coded test chemicals” (subtask 3) and

Were tested up to TmM.
EmmmdERMMmgﬁMWaS%mmdWﬂmCMﬂmswm%s1ZNMSMMEMMD)

*The CAB did not review the chemicals used in subtask 4. Chemicals were approved by the
SMT based upon strong historical documentation in published literature.

! Benz(a)anthracene was reclassified as a non-binder based on additional information regarding
its in vitro ER binding activity that became available after the review of the chemical list by the
CAB. (See footnote 3 for additional information and references).

%,p-DDT: 1,1,1 -trichloro-2-[o-chlorophenyl]-2-[p-chlorophenyllethane
b5c1—dihydrotestosterone: 5a-DHT or 5a-Androstan-173-ol-3-one

19-Norethindrone (Norethindrone)

°HPTE: 2,2-bis(p-hydroxyphenyl)-1,1,1-trichloroethane, a metabolite of methoxychlor

dCAS: Chemical Abstracts Service Registry number.

AR (VT X227 1~3)THWONZ29%WED S 6, 210 MENEME. SWENE
HWETHY, A7 a rORARBR(TT X A7 4)TIE, 4WENGME, 3WENENE
WETH D, BHEDEIIIREAEE AT OMEL EBIIHEAMELEEN TV D,

NN TF—va VIFRICAW LR TEEICIE. SR RO EmE > HARE
72 ER S APE, A B L OEREWENE TN TVD Z &0 DRI Y & fHr S
nos,

B, BAERBR TR 1 ~3)THWE=WEOZY1MEIX. OECD VMG-NA O £ >
W=D HRNY F— a UFRICEBERE D > TR 34 B S L7z CABIZ X
DR S 4L7e (Appendix 1 Z8), JaCVAM S 5 KHE A B E BHRELZ B2 1%, CAB O]
Briz W b4 Thy, NUF—TaicHunesn{beaty MIERBEST vk
A DFEIZ 453727 S DNV AR=ZZMRIER TR D . NU T = g TN I &
AUz & L7,

4. RBREOT — & LER oA A

NYF—v g VCIEBARR (P72 A7 1 ~3)IBW\T 20 WE (5 21 W8, FaE 8
WE) ORENEMS I, SHIZ, A7 var bt LTEBINTEY T X AT 41280 T,
BoPE 4 WEL, FalE 3 B OB E DY E i S A7z,

W7 A DY TF—a UFRICHOC DAL R, B AERCATORS
%A LICARE/RPR Y IREL /e A& - EEOWE N RIRS N TRY ., TR OBEmEIC
iﬁFAé%ﬁ¢é¢ BELBIIHBAMEL G ENTEBY, AU TF— 9 ST

BN FAERIZE T v A RO A R TARRERTH D,

Elo, BT A DNY T — /a/ﬁ%fﬁmwﬁbﬂtm%% OB RLIE®RN S
HEINDREGTEEL LOMEICL D20 E(AT oA NME NV EUVERE—DOFT 2bE
WHRE )JNVC116@3®2%V%E BU AR (FE1-1) & UTRERERES X%
T vl A TOIFERE EBITREINTEY , 26 OFHRITHT 72 72 BAE R R D
ZEME L LCTHRATH D,



5. BT IEOFHNE

CERI 7 v & A ZiT 5 ik (A—E) 23, FW 7 > & A [ZIZCERI 7 v B A (BN L 72 5 Hiiak
LR F 2 @7z 6 sk Ay, N Y 7 — a UHFEICS I LT,
(A : University of Missouri-Columbia, B : Lovelace Respiratory Research Institute, C : CERI,
D : Bayer HealthCare, Bayer Pharma AG, E : CeeTox, F : University of Konstanz)

5-1. fafnfs & ER (7% 27 0)

8 IR FEELME D [PH]-E2 @ hrERa 2% T~ 5 &k A &, IEFFRRE G BB LR RS &
AZREL, WEMREE S L ICHBEMENFHE S Lz, W7 > A O TORE(CERL T v
A 17, FW 7 w4 :20) T, ER O Y T NIZ X bfn L mnkiatEafm 3 51
—D VT FEGEHMNER TS Z ERMRINT, M7 viA o, gk TZY2R
Kd A S4U72 (CERL T > & A K filiak 1-1)=0.244~0.758 nM,, 2K F-45)+SD=0.451+0.16
oM ; FWT vt A« £k F#)=0.230~0.707 nM, 2K F-3)=0.423+0.20 nM) , H57E D Jiti i%
(FWT v A : figk F) ~OWEERRICE T 2ZR/EY o TV OSMRNER & SnbH5EE
wERE . FHE DR BBA R GRBRICL T T v ' A FUEEZHRT DI FIRRE %

372, CERI T vt A OBE | HELE I &G0 (D) 53 Y > 0.5 nM f#(E F D4
R RS G EI1L40£10%, (2) £ZFk U 4 > K 4.0 nM i I O FEFF RSB RIT 2SO
35%Ai Tdo 2 DIZxt LT, B0 5 fitigk O VA ELSDITZ £ H33+45.4%, 46+7.6% C &
STz, FWT vt A OA | RSN 2 &R (1) 5% Y 7> R1.0 nM 777E T O 425
FEARE A B1T20£10%,  (2) FE#% U 4> R3.0 nM RO JERF R AUFE A BT 2FE S D35%
i T D DITHF LT B 6 fiti g% O I ELSDITZ I 4120+7.7%, 21£10.2% T - 7=,
W T M7 v A T, ISk O Kt RE IR FFAFFHN Th - 72 (F 5-1, 5-2,
5-3. 5-4 BHR).,

#5-1 CERI 7 v&A . hrERa ~OEGY 77> F(0.5 nM) D FF ZAFS S OEIG
CeeTox (%) Lovelace (%) | Missouri (%) Bayer (%) CERI (%)
Run 1 21 27 23 40 45
Run 2 15 33 43 19 39
Run 3 21 27 33 34 43
Run 4 49 50
Mean+SD(n) | 27+153(4) | 29+35(3) | 38+12.2(4) | 31+10.8(3) | 42+3.1(3)

235 3CHk(1) Table 14 % 5] .

3 52 CERI 7 v &A1, htERa ~OEF Y 7> R4 nM)DIEFFRAFES OFEIS

CeeTox (%) Lovelace (%) Missouri (%) Bayer (%) CERI (%)
Run 1 60 64 65 35 50
Run 2 50 53 25 42 48
Run 3 60 51 34 35 47
Run 4 22 37
Mean + SD (n) | 48 +18.0 (4) 56 + 7.6 (3) 40 £ 17.3 (4) 37 £4.0 (3) 48 £1.5 (3)

2 k(1) Table 15 51,

19



20

#£53 FW 7 vEA, hrERa ~DOEEFHY 2 F>A.0 nM) DR BakE G O EIE

CeeTox (%) |Lovelace (%) | Missouri (%) | Bayer (%) CERI (%) |Konstanz (%)
Run 1 27 33 22 23 22 62
Run 2 21 30 17 20 21 58
Run 3 23 23 16 24 16 58
Run 4 15 8P
Mean +SD 24 £ 3.1 29 £ 5.1 18 £ 3.1 22 +2.1 20£3.2 6+1.4

Ffi it i 0> © A3 R D AT E

%35 SCHR(1) Table 18 % 5|,

EMEN RS &7z (U. Konstanz) .
LNy FOZ R A L CllE 2 %6 L7~ (U. Konstanz) .

# 54 FW 7 vt A, hrtERa ~DEiR D 2 (3 nM) D IERF BAGFE S DOEES

CeeTox (%) |Lovelace (%) | Missouri (%) | Bayer (%) CERI (%) | Konstanz (%)
Run 1 12 8 7 31 21 352
Run 2 12 9 9 32 24 458
Run 3 14 11 21 26 28 418
Run 4 17 16
Mean +SD (n)| 13+1.2(3) | 9+1.5(3) | 14+6.6(4) | 30+3.2(3) | 24+3.5(3) | 34 +12.8 (3)

& i i gk > B Z BRSO A REME N B S 7z (U, Konstanz) .

PHELWAS y FOZEEREMH L CHIE % FEHi L7z (U. Konstanz) .

%35 CHik(1) Table 19 %5 .,

5-2. BiAMES

T, HE—J&E D [PH]-E2 ® hrERa

AR (7227 1~3)
BPERNCHANRIES FE S s £ 2 — 8 OV 7 & 2 7 Tk, 8 IR B O BRI E D 17 1E

(SRS D i

b &R NI K UM% A C O BB E O R 23T o T,

5-2-1. ¥ 752 27 1
3 DO = — MBI E 1 % it 61k

K ORI (FEREAME - DBP) ORER R Z & S ICHBENFHE S vz, &
NEMIBLOMEE | 21EET 5 L0 s

@HEM

LIS DT — 2 5T B+ % E

AEEZNETHIHET v A ORERR%

B2, kA v T RLav) B

Y
B HER

E B 72

IO RITES | BHRIZ, 7y AT =~ U ZAOFHMIRE (£ 5-5 2) (12

%O%F%

LI T v A I

¥:27).
), F7-.

) LD L L 3 EORIET —

KR EL - L2

&k;ﬂ\:\—\

EHET —Z O Z2 KD

N THOEBRWE S ELHEL,

7 v A T L @FE‘@XHLBE@ LogIC50 28 & < —ﬁz L CWiz, CERI T vEA 22T,
E2 &/ vxTF 7 FLE L DBP OFFERIELROEE GrallEsk, 2
NEIN27/28, 27288 L U528 Th-T-, —H,
JVTF ) KL uid21/22, DBP 132424 Th -7z, Aftiak DEATEIE LogIC50 CF-HfE+SD)
& Rl CESIELSD) 1Z. CERI 7 A 122V T, E213-9.03£0.20. 0.97+0.06 (2 &

J VT ) R L JLiE -6.14+0.28, 0.98+0.02 (FFAHIEEL -

WEH) X, £
FW 7 v & A4 12oW\W T, E2 132023, /

27) Tholz (F£5-6%
fi g% 5 D LoglC50 @ SDEIZE2 & / V= F ) RLAZFHNFN, kK T0.442




L0259 CTH o7, . FW 7 v A I22\ T, E21%-8.89+0.18, 0.97+0.03 (FF &AM E4K :
20), V=T R LT DN TIE -6.25+0.34, 0.98+0.02 GFAMIESL : 21) Th - 7= (& 5-
6 ZH), S HIT, Mgk fE? LoglC50 @ SDEIZE2 & / v=F /7 RLLEnEh, kKT
025520401 CTh o7z, 72k, W7 > A OEBEELZG - S RWVBAIERROZ S OBE
IZBWTH, BEARA RO TTHR I 23100% FHIME & 3 U < TRl LTV 7ehs, £ b I
725wk U T > RO ER f5 G 26T 2 BRI e BRE 2 7R L, #8072 LogIC50 % 45T
Wi, - T, M7 vt A T, HICHERN & sk ENENICBIT 2 EMHRNE L OE &
Hy 72 BB 23R S vz,

2%5'5 ﬁ@*urnmuﬁ:%ﬁkiv\ﬂﬂnﬁi uihn%‘ﬁ@T ‘7-‘2/(/{)72‘#7:/;(@%2{%)3&

Saturation Binding

1. | Did the specific binding curve reach a plateau with increasing concentrations of [*H]17B-estradiol)?

Was the ratio of specific binding to total radioligand used in the assay within the limits
recommended for the assay?

Was non-specific binding within the limits as recommended for the assay?

When data were analyzed using the recommended non-linear regression model with a correction
for ligand depletion, was fit for the data linear when displayed using a Scatchard (Rosenthal) plot?

I I

Competitive Binding

Did increasing concentrations of the reference estrogen (17B-estradiol) displace [°H]17B-estradiol
from the hrERa in a manner consistent with a one-site competitive binding model?

1.

Was the ICso for the reference estrogen consistent across multiple runs?

Was the ratio of specific binding to total radioligand used in the assay within the recommended
range for the assay?

Did comparison of solvent and buffer controls confirm that the solvent does not

2

3

4. | Did the negative control (Di-n-butyl phthalate) displace less than 25% of the [°H]17pB- estradiol?
5 have any effect on ER binding?

%35 3CHR(1) Table 9 % 5 fl,

W

#5356 CERIT7T vEAELFW T vEADEE, 72227 1HEYE)

CERI Assay FW Assay
Mean + SD (n) Mean + SD (n)
Reference estrogen
(17B-estradiol)
LoglC50 -9.03 £ 0.20 (27) -8.88 +0.18 (23)
R?2 0.97 + 0.06 (27) 0.97 + 0.03 (23)
Weak Binder
(Norethynodrel)
Log IC50 -6.14 + 0.28 (27) -6.22 + 0.34 (24)
R? 0.98 + 0.02 (27) 0.98 + 0.02 (24)
Non-binder
Di-n-butyl phthalate®
Non-binder 27/29 total runs® 24/24 total runs®

aﬂ%#%A% L LT, &K 10°M £ THRER LT,
2RE R 5 DBP 2 IEFREAWE &pE Lo llE RS & 59,
%7 CHik(1) Table 31 % 5|,
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5:222. YT H AT 2

ER #E G2 9 DD IE 2 — ML E ORER R4 b & ICHIPEN TR S
Tzo WET — X DIy \U)%Eﬁ%@%ﬁ74y%ﬂ7%w&:%d<%§%ﬁ
(2) & RRB i 3% O FFAHIE & AT 72 9 E RS R IR E S, (BRI E & 5y S5
HE LT, 72k, BBt &= 17, %Mﬂhm_AﬁéntW%%T % L CT10%/L—
N S 7%, Bor SRz lERREZ ST, W7 vEAIZBN T, EiCowE
KRR BT \ﬁﬁ%%@A#é&\FA%Ek##A%E%Wb#%ﬁ#%& ﬁ
LTHEL, ﬁ?/?4f\i muﬁ Té#:—bm%%% 4O E MR 7o B BLPE A
AENT (£ 5-7, 5-8M), Mgk B Tlk, MW7 vt A ITHEHIEICRIERR RN H
IV/AN a%ﬁ@ﬁ%k%ménkoﬁﬁﬁ&m%mﬁ®%% SEHIE DA IERES O
TR E LT, (1) 10%V— L OREGIREH, (2) 437 A—=F 0T RAT ¢ v 7 BYmsHr
~OT — X DR AME, @FE AU 72 22 W FFA TR 7o JIE RS A& I L7 O RS,
RENZEFT O, ZNLOHEND, B SERNCBMER R oY 7 a —F OEA
DHERE S 7z,

#57 CERIT wvtA, 722272 (Ja— NLyBmE o /5380 &)

Chemical Expected CeeTox | Lovelace | Missouri Bayer CERI Simple
Result Average
Butyl paraben Binder Binder Binder Binder Binder Binder Binder
Corticosterone Non-Binder | Non-Binder | Equivocal | Non-Binder | Non-Binder | Non-Binder | Non-Binder
o, p-DDT Binder Binder Binder Binder Binder Binder Binder
Diethylstilbestrol Binder Binder Binder Binder Binder Binder Binder
Ethynyl estradiol Binder Binder Equivocal Binder Binder Binder Binder
Equol Binder Binder Equivocal Binder Binder Binder Binder
Genistein Binder Binder Equivocal Binder Binder Binder Binder
Meso-Hexestrol Binder Binder Binder Binder Binder Binder Binder
Nonylphenol Binder Binder Binder Binder Binder Binder Binder

O RIL, THINDIERLEOR—HKETRT,
27 CHR(1) Table 32 % 5],

F10%0—v : PHI-17B-= A b T U4 — L ORe RAFE S OEIGIT oW T, IERER O R AME R
TR LN THMEE Y b 10%EL ERE WA, T 0T — 5 B A > kbR 58U,



#58 FWT vtA, 7 %27 2 (FEa— MMudBrmE o o8 E)
. Expected . . Simple
Chemical CeeTox | Lovelace | Missouri Bayer CERI Konstanz
Result Average
Butyl paraben Binder Binder Binder Binder Binder Binder Binder Binder
Corticosterone Non-Binder | Non-Binder Binder Non-Binder | Non-Binder |Non- Binder | Non-binder | Non-Binder
o, p’-DDT® Binder Binder Binder Binder Binder Binder Binder Binder
Diethylstibesterol Binder Binder Binder Binder Binder Binder Binder Binder
Ethynyl estradiol Binder Binder Binder Binder Binder Binder Binder Binder
Equol Binder Binder § Binder Binder Binder Binder Binder
Genistein Binder Binder Binder Binder Binder Binder Binder Binder
Meso-Hexestrol Binder Binder Binder Binder Binder Binder Binder Binder
Nonylphenol Binder Binder Binder Binder Binder Binder Binder Binder

% HRiE, TRSNDOIHRL O —BZR T,

ST FETE A T T ERE RO L,
%0,p’-DDT: 1,1,1,-trichloro-2-[o-chlorophenyl]-2-[p-chlorophenyl]ethan

£ 3CHk(1) Table 33 % 5|,

5-2-3. 7 H RT3

ER FEAMEDNBME/R 14D = — RALIRBRE ORI ERE R 2 & & sk N 3 X OV % K

BMEDFHE A TN TZ, T — X it & 3 E 1%7&1&2&H% T L7z, &K
LLT. W7 vEAITBWNT, 14 WE DK ik Do BERE R O AR, S

WE L IRECME AR b T PSR S B< ﬁLTkD(CERIT/“IZ/( 12 8 ¢k,
FW 7 veAa  2E %), W7 via T, HITHEHMICBT 52— MegBmwE o B
T2 EMER AR FEERME AR S T2 (32 529, 5-10 B 1R), Aok, Zh & OHHFEE X, HlE R
BEBELZMEVYE—H LT, B dRELAELT, W7 vyEqIZBNTa—
Nz Bin’E & U Cakl L7234 . DBP(F&M) 1 DEIEAEE : equivocal | & 3FE S 41, A&t
RCHENTFHEDORARERII TR R L — & L ieotz, ZOHERE LT, (1)K
SRR OWRMREIRAR & (2) e KIAFRIZEE TO ER KT DA MEN, KR E L CARIEE
ThHHZERET N, ~TFNT /) — ) (§FEEME) X CERI T v EAITHB N TH

FEHEORAM R PHVEARRE) LI, EFITHOBEME TIX, HokmEikR
JEETRME S TE S, sEE nﬂmfﬂ‘/\ﬁiﬂn‘%\%%ﬂﬁb\t&bﬁb< YETE WA N
RSN, 7B, KWEIZFW 7 v A TIEEY) Sl % Gy HAE R O LA

SN T THEEwE
FEICREE S T &P, Ea
BHEINTz, £7-. B2 OERICIER |
VIKREDERNEENDLIRETHD LIEfis iz, ZNHLDORREEZIT T,
B A& B 7 53 R

DREFESIZONWTH T Z 27 2 LREBEOERNZET S 7l
W77 7 —F OEANES HELRE S iz, £z, Mgk B T

mu%ﬁ%(lﬂiﬁﬁ_“@fcﬁb\& XZ)‘§‘<

D BAVTZ N,

: Binder] & ¥|E STV 03, CERITV“IZ4' ERERIC 0 7 i
AR AS MBI E LN WD
W SEMEME TR, e

. PHITEAHE : equivocal ] 12
RS A AR A 1S D 72T &
ST IEHIE
B pE
BHIE R KO EHIE .
MR A ORIETH 5 Ll <z,

23



24

759 CERIT vkA, 7% 27 3 (a— FMuBE o5k E)

Chemical Expected CeeTox Lovelace Missouri Bayer CERI Simple
Result Average
Atrazine Non-Binder | Non-Binder | Equivocal | Non-Binder | Non-Binder | Non-Binder | Non-Binder
Bisphenol A Binder Binder Binder Binder Binder Binder Binder
Benz(a)anthracene Non-Binder | Non-Binder | Non-binder | Non-Binder | Non-Binder | Non-Binder | Non-Binder
Dibutyl phthalate-TC | Non-Binder Binder Equivocal Non-Binder Binder Non-Binder | Equivocal
Dihydrotestosterone Binder Binder Binder Equivocal Binder Binder Binder
217B-estradiol-TC Binder Binder Binder Binder Binder Binder Binder
Enterolactone Binder Binder Binder Equivocal Binder Equivocal Binder
Heptylphenol Binder Binder Equivocal Equivocal Binder Equivocal Equivocal
Kepone Binder Binder Binder Binder Binder Binder Binder
#Norethynodrel-TC Binder Binder Binder Binder Binder Binder Binder
Octyltriethoxysilane Non-Binder | Non-Binder | Non-Binder | Non-Binder | Non-Binder | Non-Binder | Non-Binder
Progesterone Non-Binder | Non-Binder | Non-Binder | Non-Binder | Non-Binder | Non-Binder | Non-Binder
Tamoxifen Binder Binder Binder Binder Binder Binder Binder
Zearalenone Binder Binder Binder Binder Binder Binder Binder
EE T, TRINDIMEREA—EE =T,
SR 2 o — NMEsBRmE & L CRBR LT,
2% 3CHR(1) Table 34 Z 5],
#5110 FW 7 vk A, ¥ 7427 3 (=2— RELBEBRWE O35 HIE)
Chemical Expected CeeTox |Lovelace | Missouri Bayer CERI Konstanz Simple
Result Average
Atrazine Non-Binder |[Non-Binder § Non-Binder |Non-Binder |Non-Binder | Equivocal |Non-Binder
Bisphenol A Binder Binder Binder Binder Binder Binder Binder Binder
Bgr’:/lzézganthracene Non-Binder® | Equivocal § Non-Binder Non-Binder Non-Binder
Benz(a)anthracene . . . . .
EtOH Non-Binder® Non- Binder [Non- Binder Non- Binder |Non- Binder
Di-n-butylphthalate | Non-Binder |Non-Binder [Non-Binder | Non-Binder |Non-Binder |Non-Binder | Non-Binder |Non-Binder
_?IC_?_bUtyl phthalate - | \ on-Binder Equivocal § Equivocal | Equivocal | Equivocal | Equivocal | Equivocal
Dihydrotestosterone Binder Binder Binder Binder Binder Binder Binder Binder
17-B-estradiol-TC? Binder Binder Binder Binder Binder Binder Binder Binder
Enterolactone Binder Binder § Binder Binder Binder Binder Binder
Heptylphenol Binder Equivocal Binder Non-Binder Binder Binder Binder Equivocal
Kepone Binder Binder Binder Binder Binder Binder Binder Binder
Norethynodrel-TC? Binder Binder Binder Binder Binder Binder Binder Binder
Octyltriethoxysilane | Non-Binder | Equivocal § Non-Binder [Non-Binder |[Non-Binder | Non-Binder |Non-Binder
Progesterone Non-Binder [Non-Binder | Binder Non-Binder |Non-Binder |Non-Binder | Non-Binder |Non-Binder
Tamoxifen Binder Binder Binder Binder Binder Binder Binder Binder
Zearalenone Binder Binder Binder Binder Binder Binder Binder Binder

PR RlL, PRI REARA—HETRT,
S RTRRME Z 2 — NMegBRmE & LT, W, MR FURE E 721K 10°M £ TRBR L 72,
SR IEE R T HERE R ORI A L,
"DBP (X[aE R GERSAME) L LT, &K 10°M £ TRER L7,
% 3CHR(1) Table 35 % 5| A,




5-2-4. R%ﬁ ZEOSW A

BRI 7o iR N F K OERX IS B 5 BB M2 BiY & LT, BtExt o7 —
4 ?ﬁ@?ﬁﬁ%ﬁ%f FHaMEFE 37 7 b 2V ORRIEEIESERA L2 DO ZR
<ETOWET — &%Lﬁﬁéﬁf HETFT —Z DETN~DHEE DI L 72 % R %
W Rl M T iz, 7 — 2 ATV, ARIED R E230.9 (F721390%) P ED5A
IR EHE LT,

CERI 7 > B AIZ2DWT, sk fE D RRER RO RAEO A% i+ 25 & Misk B %
Br< 4 fEak Tk, 8EFIEATRAF) LHE S, FHENS 2 95%LL E, f%ﬁf%éﬁt(cv)f
136.5%LL FCh o7z (IX5-1 BH), Mgk B CTix, [RAF X 6T L EF 0| FHE
CV EIZZENENI.8%E11.9% Th - 7=, HEax O T RIS E O IEHE =R (R>0. 9uL>
@tti&fi fia% A TIE80%LL I, gk C—E TIX90%ER Tdh - 7223, Jiigk B TIL~70%
Ll 4 faEk & bR TR RN B E D o T, E72. MifR A B X ONC TIRABIEHE
< ﬂmﬁm: DAEERITHS— 2% OFEPE TH - 72, FFET XL LT, DBP &
PEBRE & L7356 (10° ME CRlBR) 23 TRARIME ) ORI % STz, FW 7 v A TiX

AFERXIZIBWT TRAFCHENEBWEIG Z D7, B & FCIX7HREICE S Fo
72 (A : 96.6%, B:70.3%., C:94.8%., D: 88.6%. E:92.8%. F:71.0%) (X 5-2 &),
fE % 5 O R, ik B Z2FR< 4 gk TO5%LA | g% B 1393% CTh o7z, F7-,
ZID O D CV AL, RIKME0.8% (i A) . Fe AAH9.4% (fizk B) . 7%V 4 gk Tl
5.5~8.4%DHEIFHIZIL FE > 7=, a5 0 Tl E O IEHE R (R>0.9LL 1) &t 5
&L AN TIE90% % 8 2 7= ((AREPESR, 2—T7%) — 5. sk B &iisx F Tk, £ Ei85%
(BREMEER 15%) . 75% (BFatER| 25%) & AEICE -7, Fo, fifk AB L OF Tl
AR E 1T < |l 4 fE R OARETE H2.3—7.6%DFIAICINE » 72, iE-> T, RMHEICHE
SHHTOFER, —MOMisk CHAMTMBENS RZ T bk, 2 LT, W7 via
TIE, #EiZa— MezRbT, RAREENRFBMNRENT,
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5-2-5. W7 X R4

W7 > A OFEHEIZE A T 39S G TER X OFERE A ME IR E O FEE BRI E LT,
2R (X A B L OB ICEWTTWE (6 WEICKE 2250 a— R, BLXO 1 YHEIC4
DO a— K& L) NERH16 DML L7 22— NMegBgwmE & L Ciftsihn, oo
A AR EE S iz, Wmitiskixdtic, EHo07 vk A 2HHLEGEICBNT
H, Kxra— MW E L IE L FHE Lz, 7, BO0OWRWE CHMED
MENRBD HNTZb DD, B{FEETEWE OB E I ENE ) T, YT X R 4
DFERNE, T o B ANTRERBEGHEME L LT/ L= F o R U3 ER I L, DBP
OREEZ LD bAE MR E LTOTES SRIE SN, 2D DFEREZIT T,
W7 A ZERT 28560 L VEERT —% 00 LRI, (1) BRI E O FEfiEIR
ROWTE & ZDOFFHE~DEBEOMIR L (2) 10%/LV— AN HEH S D 7 — A0 72
HBINEETHDH Z ENRI T,



6.788R 7 1k D IEREME - (538 M

CERI B L UFW 7 v & A 1T K B 3FHlifE R OEFMEORRAED 72D | 4 % Ofiigk THE i &
NI AR E D hrERa ~DFESHE O FAM &4 FEI2 L 72 e s R 2 v T KE EPA
DBATTier | A7V —= 7RBHICEEND T v b FEOY A MY V&M L7 ER
#5 A 7Bk (TG OPPTS 890.1250 : ER-RUC) OFE RN X7z (F 6-1 /), 7ok, g
i, 3FEORBIEE TICRB W THARRT — 2 BAFAEETH - 72 ER A PES /e
22 W8 (FRIEGHE < 17, FRIFEME - 5) 2 W=, PHERRE ZBRE . 37 v A O0%EH
ERERZL LT A, TNEINCERIBEI O FW 7 vt A OfERIT, PHE Iz ER
X3 2 ARG G BFMEOIREE 2 03, 2 TOMEBRWE OB T100% B L Tz,
%2 ORBRIEDGYEME O —F 3R 1T, CERIB I UFW 7 v & A 133£12100% (16/16) . ER-
RUC 7 v EA1394.1%(16/17) ThH > 7=, RHEMEIZ DWW TIL, CERIBEZOFW 7 vt A
I SsE R TEBEME S HE L-—J7, ER-RUCT v A OHEREFEONFRITFEME 1,
ZEAYE 1, FHIAREE 3 Th o 70, o, NHIEREE] &5k < & % ORBRIED EMEE L, CERI
BELOFW 7 v A 13412100% (21/21) . ER-RUC 7 &1 1394.4%(17/18) Th o7, 1t
ST, CERIB L WFW 7 vt A iz, K[E EPA OHATD TG OPPTS 890.1250 & [F%: LA
DOMREAERE AT 7=~ 2 & AR & Tz,
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#Z6-1 FW7vEA, CERI7 vEABILRT A MHA FF 4 2 OPPTS 890. 1250 % H\ 7=
b Sy FE I E DR RE Hrg
TG
Expected CERI OPPTS MESH
Chemical Name CAS RN P FW Assay Chemical |Product Class
Response Assay 890.125
Class
0
Pharmaceutical,
17B-Estradiol 50-28-2 Binder Binder Binder Binder Steroid Veterinary
Agent
Pharmaceutical,
Norethynodrel 68-23-5 Binder Binder Binder Binder Steroid Veterinary
Agent
Plasticizer
. Non- Non- 50
*Di-n-butyl phthalate 84-74-2 | Non-binder .on ot . on « | Not Tested Es.ter, . Chemical
Binder Binder Phthalic Acid | | +ormediate
Pharmaceutical
H A ’
DES 56-53-1 Binder Binder Binder Binder ydroca.rbon, Veterinary
(Cyclic) A
gent
Pharmaceutical,
17a-ethynylestradiol 57-63-6 Binder Binder Binder Binder Steroid Veterinary
Agent
Pharmaceutical
H A ’
Meso-Hexestrol 84-16-2 Binder Binder Binder Binder ydrocarbon, Veterinary
(Cyclic) A
gent
Flavonoid, Natural
Genistein 446-72-0 Binder Binder Binder Binder Heterocyclic Product
Compound roduc
. . . . Phytoestrogen
Equol 531-95-3 Binder Binder Binder Binder Metabolite
Butyl paraben
(n butyl-4- 94-26-8 Binder Binder Binder Binder Paraben
hydroxybenzoate)
Alkylphenol,
Nonylphenol (mixture) | 84852-15-3 Binder Binder Binder Binder Intermediate
Compund
0,p’-DDT 789-02-6 Binder Binder Binder Binder |Organochlorine
Corticosterone 50-22-6 | Non-binder* | Non-binder |Non-Binder | Binder Steroid Natural Product
Resorcyclic
. . . . Acid
Zearalenone 17924-92-4 Binder Binder Binder Binder Lactone,
Mycotoxin
Pharmaceutical,
Tamoxifen 10540-29-1 Binder Binder Binder Binder Antiestrogen Veterinary
Agent
5a-dihydrotestosterone| 521-18-6 Bind Bind Bind Equi | Steroid,
y -18- inder inder inder quivoca Nonphenolic
Bisphenol A 80-05-7 Binder Binder Binder Binder Phenol Chem|cg|
Intermediate
4-n-heptylphenol 1987-50-4 Binder Equivocal Equivocal Binder Alkylphenol
Kepone ; . . . Hydrocarbon, -
(Chlordecone) 143-50-0 Binder Binder Binder Binder (Halogenated) Pesticide
Benz(a)anthracene 56-55-3 |Non-Binder* | Non-Binder |Non-Binder | Equivocal Aromatic
Hydrocarbon
Enterolactone 78473-71-9 Binder Binder Binder Binder Phytoestrogen
Progesterone 57-83-0 | Non-binder* | Non-Binder |Non-Binder | Equivocal Steroid Natural Product
Octyltriethoxysilane 2943-75-1 | Non-binder | Non-Binder |Non-Binder | Non-Binder Silane
Atrazine 1912-24-9 | Non-binder* | Non-Binder |Non-Binder | Equivocal Triazine Herbicide
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. FEW 7 vt A —6 Mgkt 5 Mgk, # 5-8 BLUN5-9F),
%7 k(1) Table 40 % c&fw a1 .
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1.7 =42 DH

AKRBIEONY T —3 g JFRITEB T D s MiEIX. GLP (Good Laboratory
Practice) |2 YEHL L 72 CRBABEEH I K 5B PRV ER T OVEB T CHEM I N H D
Thod, £l TXTOT—Z T #8D %17 > 72 K E EPA I8 HH SN DRI, £ e
NOFRBRMERNZ BTN L2 BRI S IC L2 EENE RSN TEBY, 7—4D
BB I OMEBEMEIIMR STV EEZIBND,

8. MBRIEDOH MM, BRI L OHRS

1) CERIBLUFW 7 v B AIIFFOE T H Il 72 RIS, B PERERR U 4 > R ([PH]-E2)
EWEER'E & O hiERafE A ~DB SR A MR T 5 2 L12 kv (L FWHE & hrERa &
DEENREEZRITE 5, UL, #BRWER T T =2 MEAZ KIET LT v 4
=2 MERZKIETHOHEITTER, FFREITIED TR TH D, IREH~D
JERIZ DWW TIIMmF S T2,

2) AFBRIE CTIIMEEY o RERWS 720, B E % TS E D E B O cB 35
R EET 5, BEERM TR B LA EFWEZHR O TRICOVWTET T, H
DEFTED DR HAIEB XL OFNECHE S BERH 5,

3) BEHER I WEE A Eha L, SFEROIEE, (P EIREOEL S, FEEBEAEHK
DOERFBZ W U CRERRBICRI- L, »oBRIM T, ##F S5 heERo F5 5 X
JEERTHEREMERE SN TV Z L2 HRTHZENMETH D,

4) F- R & FE 9 5 R, T O hrERo A2 5 0 K5 BAME L 15 A feRR 9 2 A ik
B LOE2 & TG IR SN HAEHERYE (556 ME R KO EGWE) 2 v

TeEta R aRBRE EiE L, UERRIEEFERT2EAEDH H 2 L ZFEHT 2 LEERN
D, IHIT, BRDLACEMLEI~SHBRLVEONTLEE X e s (E2) B
K ORI E ORERE BB ET — 2 XR—RAEERT 20BN D D,

5) RENOALFEWE % kBT 2 121%, TR 2 I U, S8R E OB ARIR I % i
L& Ebic, MBRFEMICHNDETR2RERMFEZRET DLEND H, SHEBRME D
BRRETETRETREL, S ORI T CIREILERO G E 2R T 5, w5k
THOWAKEEE X ImM 2B 2 T biaun,

6) LELWEEEL LTFW 7 v A TiX=¥ / —/L3, CERI T v &A1 TiEDMSO 2%
NEIVRSNTWAN, M7 vieAf b= /) — /LK ODMSO BAMEHFIEETH 5, &
I ORBR T TV INORAEIREIL, FW 7 > A TIELS% (RK2%EH 1 Tide b7z
W), CERI 7 w4 TiE, 2.05% (xK25%% B2 Tl bian) LahTnd,

7)hrERo 75 B 7Bk (CERIB LU FW 7 v A) L, A7V —=2 T Db ORBRIETH Y |

b8 O BRI WD BRI, D in vitro 38 X WV in vivo FEM-REE & OFE R
L CEBOAEEEIZ OV TRERIZHIM 21T 9 X&E ThH 5D,

9. D DOFER T E ORI el
NN < ELICHR D B2 55 ERICEDLDRERIE L L TiE, #BWE O FIE~
DFEGEBRNETEZ DD, EEE. APBTG(OECD TG493) TH Y EiFHhTingd,
hrER FEABAMAL AW E OB O 72 D, hrER in vitro RERIEIZ. > ORI L O
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REAYIZ [ SE & BFAM S AU72 hrERa S B W B HERRIRBRIED H AL D 3. W FEMAE R (cell-
free)lZF VN T, RUER Y U2 NI 2B E OBA RS HEIC LY . hrERa &
DFEGRRZRHND, LWV HIbDThHD, MEFERTIZ, (LFHE L OMAEERNES L
B X, ZREPKMICEHEL TS Z EREE LA, 20 I 2 il
L7z cell-free ZARITH Y . EBE. ZOREZHWIEEERPATGICTIREI N TN D,

—F. ZREREMEERZ R ITEFEWEIIE, ZERICHES L TARRBAE T & AK
WN'E & AR DML NIE RS ER ZFBN T2 GEMALT2) [T =2 b & ZREITH
BETHBRARKEET REEEYE L B2 AR EEZ ST, ZOMGI2E TR
KT REERNYE EZAEEO/BEEHET L2 L CTERKISERKISEZ R Z 720
[Ty 2 I=AMMPRHY, ERLEEEEROALTIE, 7I=A b T X A= N
FOXRBPRNETH D, 52, FFEMIERICB T HERIL. MlaROHE E—F LN
EVOMELEL, OB L LT, MIEN~OBITHEIC X 2 ERCMIBANIC R O
AEFEET LR FOFEENRREN, LEN-> T, ZREE OMEERORFHTIZ, 4
fk R L CTl~ND ZEREE LYY,

Z DR, hERa DEREEMEERIE LT 5 LR —H—T v A TlE, 7= k- T ¥
T=A MEROFELZHETE S, B ThERa D LR—%—7 v A I1ZB7 % OECD
TG & LT OECD TG455 232 L TV 5, OECDTG455 & £72 PBTG Th ¥ . ZHiBRIE
& L T ER STTA i (hERa-HeLa-9903 #fifi 2 F 72 ER fH 5 58 Bl R 5 G MELakBR L) &
VM7LucER TA 7% (VM7Luc4E2 ffifid 2 FH\ % ER B 51E AL (TA) 5UR) D 2 FE D H1EN R
SNTW3,

w7 EOME X, (1) ER STTA 1478 hERo % HeLa MiJ@IZLAGA A TS DT D DIk
L. VM7LucER TA £ TlX VM7 #fIZNAET 5 hER ZFIH T 5. (2)ER STTA i T,
FLAGA EN T2 RIRIT hERa DA T 503, VMT Mlifid TIX ERa & ERP O & FHL L T
Wb, 72720, 28D ER 7 A Y 7 % — 2 (hERa, hERP) (2% L Toe a7 KM %2 m 31k
EWVEIL, LN TE LT, EMEMRHMEICB O CTHAIEROBERIT, FA%ELBE16ND,
(3) VM7LucER TA D7 v # =2 hilBRClL, NU T — 3 VIFRIZE W CRERREE
WMoY T =T —RIEHEOIERROLENRD bz Z L n, FHli Al e 72 B E
DR IL, 20ug/mL GFI10puM) ([ZHIFR STV D OI2%f LT, ER STTA £ Tl BEA
SORFEVEN BEF D OMIREERRO b2 WEE, 7I2=A F « T ¥ I=2 ik
Ebhig K 1ImM £ T rTRETH 5,

ER STTA {£IZ-DW T, CERI 28, ZERIEEB AIZ K 5B GG VLRS00 24 M2
Mea. & NOEFHEFEIZH ¥ T 5 hERa-HelLa-9903 Hifa sk 2 vy T3 L, hERa ZJ1
LT A hrZr7 =2 MEMEZRHT 2L ATV, Fli BT 2R oS
PEB K OMEEMEZFEA L T\ 5, ZOMKIZIE, RO 2EZLERICHAI LT
%: (DhERaFHLARZ X —BLO (i) vV ADAZaTF 434 MD)BIET O aE
— X —{LTHDH TATA T L AV M Lo THEhSND, 77U WY AT LOET R
FoUvHEOZA e S URE T LAY F(ERE) DX T LAY E— hE SEET AR X
Ve YT 25— OLR—Z—EEF,

t, 9 — 5D VMTLucER TA %1%, NICEATM 35 X TV ICCVAM (2 & > TE SO RN
RENTEE, b MIPEBEMIEE VM7 IZB W TEEICIEERS A LT- hER JH& /L



77 =8 LR—F—BIETFERNTinvitrohER 7 =2 MEMEEZZT7 X F=2X

MEMEZ AT OWEICET 2IRERIST —# 28R4 5, BAEMIIE, ~vv AH0m oA
VA (MMTV) 7 uE—4 —0 EJICAET S 4 DD ERE OflEIO FTLryr7 =T —E8 -
LR — 4 —Bin T2 R EMICEEB A Lz ER JR& b NIFE IS MakE VM7 ZFIH L
T, invitro DER 7 A=A NERE T Z A=A MEHEEZAT WA EBRINT 5, 7 v
YA ZERNTIEBA L2 VMT MR 2 3 % & 512 PS % 72 471, (me too)
Bk & LT, ERo CALUX 7 v & A (Stably Transfected Human Estrogen Receptor-o
Transactivation Assay for Detection of Estrogenic Agonist and Antagonist Activity of Chemicals
using the ERo. CALUX cell line) 28X # ST\ %, Z D7 » &AL, BioDetection Systems
BV (A7 Z)IC & » TRZEEDORERN 2 ST & /2, CALUX &(F, Chemical-Activated
Luciferase Expression Dl TH V. b MFRWIEAIIEK U-2 OS IZB W TLENICIEER A
L7 ERo CALUX #HifakkZ M L, 3 20 ERE fil#lc X 5, hERIGEN Y T =T —F -
LAR—4% =5 ZMH\WT, invitro hER 7 T =2 MEWEEIZT o Z T =X MEMZE,
N7 2T —BOIEE AR ZMETHZ LICKVBRMT 5, NERMEO LR —% —iF
PIXIZEAERE SN EHRESATND

NOWH S EERE LCirfic s, U > REEAR T v NS OEMLTO ERa & DF
HAEARL, =mA M r oy 7 REICEET MO HZETHS ERB, GF¥ /N7 HE
HEx 2 b uF U RBERB L O OMOZERD D \W0IE, WWARNOBER R L O A
TERZRELBRETDLERH DN, BRFRTI D Lf:)ﬁ%%[% L7enYF—a ViR
DHET LTV DRI,

2%, 20124FICELET 72 OECD CF 1L 5 DD LUk (level | ~ 5) M OAERR S L, &
ZNDER ST LAV DAY AIEHEMEITIS L T D, RO VR —2 =7 v A1
L oL 2 O NEIR S L7 N W /R I IZ BT 216 W& & 72 &7 in vitro 7 v & A (FFW
FHDTTE) ST 5,

10. &

ER #E AL E ORI D70 D, hrER in vitro iRBRIEIZEI 5 PBTG 1. in vitro
TILTFWE D ER I T DAEEBFMELZ KN o RTHDLIZ AN T UF— /L L O
HREEICE VBT 5227 ) —= 7R BETh D, BIfE, APBTG T, 2 FEDORERIE
(CERIBXOFW 7 v A ) BESEBRE L L THEBIN TS, £/, APBTG I,
MRRBRIEORFE E N T —2 3 VIO OO PS NEREINLTE Y, PS &/~ 9 2
EDRRENTHHORBIEZBMT 5 Z EBRARETH 5,

BFE, AKPBTG IZZMARBRIE L L THE I TV D 2 ORBRIEIZ OV TORZN %R
WL L HHHERBRIE S L COZSMEICO VN T, BRR6 OB L 530 F— 3
VHRFRIZ BTN 21 W, Bt 8 W & W TR 23 T oAy, MRk - Bk B
EHBIFRFERINRENTEY . OECD OF =FHiHMITIX, T bR YF—2 9 VSR

DFER % b EICARRBRIEO EMEE - F8EM%ESFEM S 4L, OECD EDTA TF TREINL-
OECD CF O L~ )L 2 1234 T 2 N ELE D A 7V — = 73l A F 72 3k
£ & LT OECD TG493 kA7 L 7=,

ARRBIEIC L 25l OE L LT, ARBRIETIHMECTE 2013H < ETHILFMED
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ER ~DfESTEETH VILFEME DT A=A h T o T= A MEMZ XTS5 Z L1
dedt. ARRERIE CHYE &HE SN ALFEMEN RN TED L S B LRI 2MNIDON
TIEFHEi A2 VW E WS L) ERbITF b s, ARBREEHS ETHRZ Y —=2 7
BETHO, EREN L THEEIND EE SN D0 HEEZ fMENM T 235k & o
HBOETCHEAZTTS 2 & THEROILFMEERICRELHBRT 2B 2615,

11. AR (COD 122\ T
FISARL OB S, CERI T v A BNWEUNCRHE STz 2 & 2 2 BIRE A BRI
BaEMR LT,

HEr

AR S EE AT D124 720 . RFEEE L (CRMEEAN AL E S 7o
) W CERI T v A 2T 2% BARAY 72 F5ik7e E G IR 2722 Le, 2 Z2ICiE
KR L B £,
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