'_i.% 7. Tard =R ﬁﬁd);f-lil:m'“ﬁ

DMSO Average 3155000 .
Cell nam! Project/Sample ID__Dosing Fraction __Comments results  Absolute RLU Value % Cell Death % Viable Score

EA1-3.1 40 00 B-estradiol a -275000 275000 8.7% 91.3% 1

33 EA1-3.1 20.00 B-estradiol a -85000 95000 3.0% 97.0% 1
B4 EA1-3 1 10.00 B-estradiol a -45000 45000 1.4% 98.6% 1
BS EA1-3.1 500 B-estradiol a -35000 35000 1.1% 98.9% 1
B6 EA1-3.1 250 B-estradiol a 15000 15000 05% 100.5% 1
B7 EA1-31 1.25 B-estradiol a 5000 5000 02% 100.2% 1
B8 EA1-31 063 B-estradiol a 35000 35000 1.1% 101.1% 1
EA1-3.1 0.31 B-estradiol a 35000 35000 11% 101.1% 1
B10 EA1-3 1 008 B-estradiol a -15000 15000 05% 99.5% 1
B11 EA1-3.1 0.04 B-estradiol a -25000 25000 0.8% 99.2% 1
Cc2 EA1-31 40 00 B-estradiol b -225000 225000 71% 92.9% 1
C3 EA1-31 20 00 B-estradwl b 165000 165000 52% 94.8% 1
c4 EA1-3.1 1060 B-estradiol b -65000 650C0 2.1% 97.9% 1
Ccs EA1-31 500 B-estradiol b -45000 45000 1.4% 98.6% 1
cé EA1-31 250 B-estradiol b -35000 35000 1.1% 98.9% 1
C7 EA1-3 1 125 B-estradiol b -15000 15000 0.5% 99.5% 1
C EA1-3 1 063 B-estradioi b 15000 15000 05% 100.5% 1
C9 EA1-31 0 31 B-estradioi b 15000 1500C 05% 100.5% 1
Cci10 EA1-3 1 c03 p-estradiol b -5000 5000 0.2% 99.8% 1
C11 EA1-3 1 0.04 B-estradiol b -85000 35000 2.7% 97.3% 1
D2 EB-11 1 25E+06 Methoxychlor -435000 435000 13.8% 86.2% 1
D3 EB-1.1 1 25E+06 Methoxychlor -265000 265000 8.4% 91.6% 1
D4 EB-1 1 1 25E+06 Methoxychlor -265000 265000 8.4% 91.6% 1
DS #105K00451 DMSO control -5000 5000 02% 99.8% 1
D6 £105K00451 DMSO control 35000 35000 1.1% 101.1% 1
D7 #105K00451 DMSO control -25000 25000 0.8% 99.2% 1
D8 #105K00451 DMSO control -5000 5000 0.2% 99.8% 1

- EG-1 4 O0E +G7 Bisphencl 4 2936844 93.1% 6.9% 4
[BRT EG1-1 1 3 BOE +07 Bisphend 212866 955% 45% 4
01 EG1-11 BBE+(7 90.6% 9.4% 4
£ EG1-1 2 OZEA07 65.5% 34.5% 4
EGt. 1 E 51.2% 48.8% 3

£4 EGi-| 85 05E408 19.2% 80.8% 2

4. 1 MEEA-7-m
+  “Compound Tracking Form” (2351 %5 — # — O M[PASS or Fail| O JE 48 H3 &L »
F Cdho7-. Phase | R LY QC SCATTER CHARTS #{Ek L, BETHOT— #5F
WIAEA R L=, JEWIE, QC/QA  Memorandam [Zic# L, 4% Phase TOT —
SRR ELTD
« Agl3 R Agd OF =2 OAFEAEMIE, Induction not > 3fold Th-7=. D
DMSO @ Background 2@ < 7z Z £ HWRETH S, (EEPTCOa FIix—ard

AIEMEN EZ LN, TRERTHRIL, E2XFy Xy PATITOIZ L E LT,
. %[HH@U)ﬂﬁf’Cﬁf/)lﬁ‘iﬁ-ﬁ;ﬁﬁfﬁiﬂ'{f‘%of;_ Phase | ‘C“{.‘t. 10~60 X E A e L
W L D& T o720, 4%, IRARANEOXELRVLELEZLS,

4. 2 RA®7o ba—L~0OHER - £F
o ERTIEMERE R EE(K Project Tit, Promega Lusiferase Assay Kit &/ L Tu»
5, ilonwT b2 2@abREENTED, RARE D RIFRRF L, MlasEHE
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BG-1Cell iX, = w7 =7 b ignnZ E3b- TV A0 T, Test Plate Layout
EEENHETT.

LUMI-CELL®ER International Validation SOW Ti%, #iiuo Plete ~4&fliiiz

-H DMEM g ~O BB LB E 20 £9, REIE, HED SOW 0 RPMI1640 5

e FBS IR hu XL ESERH L0 LT ETA, BIOEH - FBS 2 {fH35
Z L THIOE ~OBEBO VLR W HEORN AL ETT
+  LUMI-CELL®ER International Validation SOW Tix, #ifasi= > 743 R
ST RED & ORERIET G418 DIFEMET > TWETH, RETIRRVTL £ 20?

E K
Xenobiotic Detection Systems. Inc. LUMI-CELL *Estrogen Receptor(ER)
Transeriptional Activation Assays for the Detection of ER Agonist.
GLP-COMPLIANT PROTOCOL FORMAT TEST METHOD PROTOCOL August
1.2006
Xenobiotic Detection Systems, Inc. LUMI-CELL *Estrogen Receptor(ER)
Transeriptional Activation Assays for the Detection of ER Antagonist.
GLP-COMPLIANT PROTOCOL FORMAT TEST METHOD PROTOCOL August
1.2006
QA/QC D F5| & (BEREHK)
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N.mnnd Taxcdagy Interagency Cootdnaring commhm on
Interagency C-m.rbrrhoEvabaﬁonoi the Validation of Alternative Methods
Alternative Toxicological Methods

Overvuew (1)

S 1de l
3 List of Acronyms and Abbreviations
6  Background Information: History and Overview of the
LUMI-CELL* ER Assay Protocol Standardization Study

o e e e . sTm

Results of Phase | of the 19 The LUMICELL" ER Assay International Validation Study
LUM'_CELL® ER Assay 24 Phase | of the LUMI-CELL" ER Assay Validation Study
5 28 Phase | Testing and Evaluation of Modified Test Plate
International Designs at the Lead Laboratory (XDS)
Va"dation Study 53  The LUMI-CELL® ER Assay International Validation Study

- Phase | ER Agonist Testing
58 The LUMI-CELL® ER Assay International Validation Study
- Phase | ER Agonist Intralaboratory Analyses

68 The LUMI-CELL" ER Assay International Validation Study
- Phase | ER Agonist Interlaboratory Analyses

=
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Overwew (2)

Sl de u

Llst of Acronyms and Abbreviations (1)

e e s i e s s A G e

ANOVA Analysis of Variance
80  The LUMI-CELL" ER Assay International Validation B8OA Bisphenol A
Study - Ph 1ER ist Testi
g W LR Antagoriet Testiog CASRN Chemical Abstracts Service Registry Number
85 The LUMI-CELL* ER Assay International Validation ov Coefficient of Variation
Study - Ph IER A ist Intral tory Anal
udy ase | ER Antagonist Intralaboratory Analyses DMSO Dimethyl Sulfoxide
96  The LUMI-CELL® ER Assay International Validation £2 170-Estradiol
Study - Phase | ER Antagonist Interlaboratory Analyses
ECy Haif-maximal effective concentration
109  The LUMI-CELL" ER Assay International Validation
ER Estrogen receptor
Study - Phase | ER Agonist and Antagonist Conclusions SIOGRN RN
ECVAM European Centre for the Validation of Alternative
112 The LUMI-CELL* ER Assay International Validation Methods
Study - Phase lla Hiyosh Hiyoshi Corporation
1CS0 Concentration of substance that inhibits the
reference estrogen response by 50%
KCvAM VAN
e O — s "‘"“"'*"‘i.-u‘ri-" ) e e e ‘“"“’“i‘.'gii:-"-‘. -

Ll
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List of _At;ronyms and Abbrev_iations (2)

ICCVAM Interagency Coordinating Committee on the
Validation of Alternative Methods

JaCvAM Japanese Center for the Validation of Alternative
Methods

NICEATM National Toxicology Program (NTP) Interagency
Center for the Evaluation of Alternative Methods

Ral Raloxifene HCI

RLU Relative Light Units

sD Standard Deviation

LUMI-CELL* ER Protocol Standardization Study
conducted at XDS

Standardizaticn

TA Trancriptional Activation
XDS

Xenobiotic Detection Systems. Inc
Do Mot Cer Camte o Darouar o ) R

cCvam
NERATM

Nomination and Submission of the
LUMI-CELL® ER Assay for Validation

= April, 2004 - NICEATM issued an FR notice inviting the nomination
of in wvitro test methods for the detection of potential endocrine

disruptors

® NICEATM received a submussion from Xenobiotic Detection
Systems (XDS) nominating the LUMI-CELL® ER assay The
submission was evaluated and found to meet ICCVAM s submission
guidelines and prioritization critena
= ICCVAM recommended that
- the assay be considered as a high prionty for validation studes as an in
vitro test method for the detection of test substances with ER agonist
and antagonist activity

- further protocol standardization of the test method be performed

KCvAM

Oo Mcx Cite. Cuone or Lt e aaTM
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Background Information:
History and Overview of the
LUMI-CELL® Protocol
Standardization Study

KCvam

CoNet Cir Cuote o Orstioute MEEATM

Overview of the LUMI-CELL® ER Assay

s The LUMI-CELL® ER assay is based on a stable
recombinant cell line (BG1Luc4E2)
— BG1 - human ovanan carcinoma cell that expresses endogenous
alpha (95%) and beta (5%) estrogen receptors
- Plasmid pGudLUCT ERE used to transfect cell ine

= Contains 4 copies of synthetic ohgonuclectide containing estrogen
response element (ERE)

* Mouse mammary tumor promoter
= Firefly lucferase gene

— Exposure to estrogenic substances causes activation of ERE.
which drives transcnption of luciferase

~ Luminometer is used to quantify luciferase expression

00 Mot Lt Ouote. or Damnar NERATY
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Standardization of the
LUMI-CELL® ER Test Method
"w Between October 2005 and July 2006, a ;Srotocol
standardization study was conducted at XDS.
s The primary goal of the study was to develop

standardized agonist and antagonist protocols for use in
a multi-laboratory validation study. This included:

- Selection and standardization of reference standards, vehicle
and weak positive controls, and a method for assessing cell
viability

- Establishing a histoncal control database to be used for deciding
acceptability criteria for tests conducted using a limited number
of ICCVAM recommended substances for validation of ER TA
binding and transcriptional activation (TA) assays

- Testing the adequacy of the protocols with coded ER agonists
and antagonists (8 each) selected from among the ICCVAM
recommended list of substances to cover the range of responses

(negative lo strongly positive)
. | ccvaM
e . P ,)..

9

CoM#Cte Oute o Osttate

Eyaluation of Cell Viability

= |[CCVAM recommended the use of quantitative tests
for the measurement of cell viability in ER TA assays.

s During the protocol standardization study,
CellTiter-Glo®, a luminescence-based assay that
measures ATP, was compared to an assessment of
cell viability based on visual observations of cellular
morphology and cell density already in use at XDS.

= The visual observation method can be conducted in
the same plate in which luminescence is being
evaluated, as opposed to CellTiter-Glo ®, which must
be tested in parallel plates. Thus, the visual
observation method requires fewer test plates, less
test substance and cell culture supplies, and is less
costly to use.

11 SR .}
De votCow. Ouote or Caoute NCRATM

Solvent, Reference Estrogen,

Agonist, and Antagonist Controls

10

= During the protocol standardization study, the
following solvent, reference estrogen/anti-estrogen,
and controls were selected:

Use Substance Name CASRN Concentration
Solvent Dimethyl sulfoxide 67-68-5 1%
10 point senal
Agonist Reference TR dilution
Standard A7p-Seitdl 50-282| (1 00 x 10 -9.78
x 10" pgimlL)
P eak L | P wethanychivn 72435 313 pg/ml
9 point senal
Antagorust ~ dilution
Reference Standard | Raloxifene HCI 82640-04-8| 1) 25 x 107~ 488
210" pg/mlL)
ATRgons wear | Flavume 525.82.6) 25 il
Agonist Reference
Standard Used in the | 1 7B-cstrachol 50-28-2| 25x10”% pg/mL
Antagonist Assay
e e S VAN
CoNGCa Cunte rDWATAE SR e )

Coded Substances for Agonist Testing

~205—

12

ERTA | Additons
Code | Substwnce Nume CASRN Supplier Purity | Agonlst Basis for
Activity | Selection
NOOO1 | Atracine 1912:24-9 Q‘“":::’““ 98% . Cytotosic
Suginu- Aldndh
N0002 | Bisphenol A 0.5.7 Gaty 00%|  +
N0003 | Bisphenol B 77407 c""‘:‘l_‘("_""" o | +e
NOOO4 | Conticosterone 50-22-6 S'yhz“;d = e
N00OS | op'-DDT 789.2:6 c"“"s“h “““ 98% . Cytotonic
NO0OS | Dnethylstilbestiol 6831 5""::‘:;""‘ 99 | ees
Tyl = Sigma- Aldich i
Nooo7 | L2 $7.63.6 Cory 99 | 4o
N0008 | Flavane ss2.6| SWHLAE | g0 [,
iy

Footnotes for this table are available on siide number 13

cevam
| weEATM
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Footnotes for Slide 1_2

13

®» Abbreviations. CASRN = Chemical Abstracts Service Registry Number, Co

= Company, Corp = Corporation, Inc = Incorporated, LLC = Limited
Liability Corporation

u 'Data on agonist and antagonist activities were derived from the March,
2008 Addendum to ICCVAM Evaluation of In Vitro Test Methods For
Detecting Potential Endocrine Disruptors. Estrogen Receptor and
Androgen Receptor Binding and Transcriptional Activation Assays, NiH
Publication No 03-4503 May 2003 (Addendum)

s ‘+++ |ndicates that the substance was strongly active (EC., value was
<0001 yM); ++ ind that the substance was moderately active (EC. .

value was between 0001 and 0 1 uM); + indicates that the substance was

weakly actve (EC._ value was >0 1 uM). or a posttive response was
reported without an EC. value The EC. , is the effective concentration
that causes half-maximal activaton of the receptor

= ‘Information on solubility and cytotoxicity were derived from the addendum

and from the scientific Iiterature

Footnotes for Slide 14

15

= Abbreviations: CASRN = Chemical Abstracts Service Registry Number, Co
= Company, Corp = Corporation, Inc = Incorporated, LLC = Limited
Liabilty Corporation

= 'Data on agonist and 9 were di d from the March,
2006 Addendum to ICCVAM Evaluation of In Vitro Test Methods For
Detecting Potential Endocrine Dsruptors. Estrogen Receptor and
Androgen Receptor Binding and Transcriptional Activation Assays, NIH
Publication No. 03-4503 May 2003 (Addendum)

® ##H Ind that the sub was uniformly postive in multiple
assays, ## indicates that the substance was positive in the majonty of
assays in which it was tested, # indicates that the substance was positive
in the single assay in which it was tested, #- indicates the substance was
positive in one assay but was also negative in one of more assays, -

d that the sub was uniformly negative in multiple assays

= ‘Information on solubilty and cytotoxicity were derived from the addendum

and from the scientific literature

ot <
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Coded Substances for
Antagonist Testing

14

e o e m—

ERTA | Additional
Code | Substance Name | CASRN Supplier Purity | Antagonist | Basis for
Activity'? | Selection®
NO0O9 Butylbenzyl 85.68.7 Sigma-Aldnch 98%
ale Corp
. Dribenzo [a.h] " Sigma-Aldnch
N0010 s $3.70-3 o 99% 7]
N0O11|Genistein ] s ;’P"“‘" 99t | # Insoluble
N0012| Flavone s25.82.6| Sema-Aldnch | g, o
Corp
NOO13 pnMol 104-40-5| Alfa Aesar. Co | 100% []
N0014| Progesterone s7.a3.0| Sema :P"“‘" 100%
N0015|0p"-DDT 789-2-6 ““"‘15: ee: | ogu # Cytotoxic
NO016| Tamoxifen 10540-29-1 5“’“:.‘3':"" 99% | s | Cytotoxic

Footnotes for this table are available on siide number 15
CCVAM

e
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Results of Coded Substance Testing
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= Eight coded substances (one set for agonism, one set
for antagonism) covering a range of ER agonist and
antagonist activities were each tested in three
independent experiments for either agonism or
antagonism.

= 17a-ethinyl estradiol, diethylstilbestrol, bisphenol A,
bisphenol B, o0,p’-DDT, and flavone were positive for
agonism, while atrazine and corticosterone were
negative.

= Tamoxifen, dibenzo[a hjanthracene, and genistein,
were positive for antagonism, while butylbenzyl
phthalate, progesterone, nonylphenol, and o,p’-DDT
was negative for antagonism when tested up to
concentrations that did not induce cytotoxicity.

T VAN
-
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Summary of Protocol

Standardization .Study (1)

= Reference standards and controls were selected and
standardized for both agonist and antagonist protocols

= Quantitative and qualitative evaluations of cell viability
were conducted; there was a high degree of correlation
between the visual observation and CellTiterGlo*
methods of assessing cell viability.

= Eight coded substances covering a range of ER agonist
and antagonist activities tested in three independent
experiments gave consistent results, and the resuits
had a high degree of correlation with ICCVAM
published data.

= Measuring cytotoxicity was critical in the antagonist
assay to avoid false positives.

covam
Sowat s Duote o Demoute ‘ NERATW

The LUMI-CELL® ER Assay
International Validation Study

) cevam
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Summary of Protocol
_ Standardization Study (2)

m Protocol standardization results were
reviewed by ICCVAM, who concluded that:

— The LUMI-CELL® ER agonist and antagonist
protocols were standardized.

— The intralaboratory reproducibility of the
standardized protocols was demonstrated.

- The assay was ready for a multi-laboratory validation
study.

cCvAM

Cu ot e Cuote. or Desimtade T moEATM

The International Validation Study Design

s A four phase international validation study to evaluate
the reproducibility and accuracy of the LUMI-CELL® ER
bioassay was organized by NICEATM, ECVAM, and
JaCVAM.

» The study uses three laboratories, one each in the
United States, Europe, and Japan.

s The study includes:

- An evaluation of the ability of the standardized LUMI-CELL* ER
assay (agonist and antagonist) protocols developed at XDS to
be transferred to other laboratories

- An opportunity between phases of the validation study for
protocol refinement.

- Testing of 78 coded ICCVAM-recommended test substances

- Evaluation of assay performance (comparson of results against
the published literature and intra- and inter-laboratory
reproducibility)

20 bpkie
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LUMICELL® ER Assay International Validation Study:
Study Management Team and Participating Labs

P M
Study Management Team:
= NICEATM

William S Stokes, DV M DACLAM NEHSNTE) -
Reymond Tice, Ph.D. (NEHSINTP) o/t

Frank Desd (ILS, Ine ) 2 g0 t icoin g

Patricia Coger (LS, Inc. | 3% & myea Crorans:

David Allen Ph.D (ILS. Ine ) Por oo

N - v B

= ECVAM
Thomas Hartung, PhD.
Susanne Bremer, PR D
* JaCVAM
Hayjime Kojima, PhD.

Atsushi Ona, PR D

Participating Laboratories:

* Xepobiotic Detection Systems. Inc. (Lead Laboratory). Durham, North Carolina, U.S.
« John Gorden. PRO. (Study Director)

« ECYAM internal Laboratory, Ispra, ialy
+  Mriem Jecabes FTU (Study Dredior)
* Jmn de Lange

= Hiveshi Corporation, Omi Hactwman, Japan

- MassfuTY Nk arurs (Stay Deecton

- Hiyosrs Fandas
21 KCVAM
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International Validation Study
Testing Phases and Timelines
PP i e B e e e
sTuoY iy | omomaL cummENT
PASE | AGTITY TMELINE TMELINE I
| Eacnh latoratory conduds muliple lestng of eflerence
standerds and confrois (n = 10} to Jemonstrate
LrotoSncy wilh agonst and artagonst profocoks
Pa5e | | Govlop ccectatety otons by consiedin Prase | - 07 -Waya7 | ar o7 Jan 08 |

|
|
|
2A_ and ko provide Messured of CaCUaled reterence |
SIANGATI and CONrol ABa 1or an evaluebon of wire- ang
rher-aboratory reproducitsst y
[
|
|

Four substances each Fom the & CVAM recomm ended
Priage iia | ER mevmum I8l lesled independently by sach aboratory | .un 07 . 07 | wer 08 - Apr 08
Mree Bmes 1F 30N and Nlaguivsl adwily

Esght substances each Fom the ICCVAM recommended
Prase 1o | ER momum kst tested independersy by each lsboratory | Aug 07 - Ogt 07| May08-.un 08 |
thees Bmes 7 ag0ns! and artagort actwity |

Remaning 41 substances from i CvAM recomm ended
Prase 1 | ER memum kst les1ed once by sech letorstony for Nov O7 - Dec O7] 4 08 - Aug 08
agoniut and artagonist st y

Remanng 25 substances rom i VAM recomm ended
Prase (v | ER It tested once sach by the lead isborstory only for «8n 07 =Fab 07] Sep 08-0Oct 08
BQ0NISE 8N BNLAQONISE Aty
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Information Flow for the LUMI-CELL®

o s

ER Assay Intemational Validation Effort
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Phase | of the LUMI-CELL® ER
Assay Validation Study
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‘ Overview of Phase | Activities

= XDS evaluated new range finder and
comprehensive test plate designs that were
modified to improve testing efficiency.

s Conduct multiple testing of agonist and antagonist
protocol reference standards and controls using
standardized protocols to:

- Demonstrate proficiency with agonist and antagonist
protocols

- Demonstrate intra- and inter-laboratory reproducibility

Develop quality control criteria for Phase lla testing from
a historical database established from the Phase | testing
of reference standards and controls

25 a ccvam
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Phase | Protocol Amendment #1

= Before Phase | testing of agonist and antagonist
reference standards and controls was initiated,
the requirement for a quantitative assessment
of cell viability using the CellTiter-Glo® method
was removed from the agonist and antagonist
protocols. The qualitative visual observation
method will be used only.

= This amendment was approved at the 15 May
2007 SMT teleconference .

27 ) ECVAM
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Phase | Validation Study Timeline

' Apr 07 Phase | of validation study in'rtfated
- ngg_flwa'ﬂmes(xos Inc_and Hiyosh Carp. ) began in April
ECVAM made deasion 1o conduct vahdaton study using ECVAM
In-house laboratory
Jun 07 ECVAM laboratory technical lead received training
at XDS
Aug 07 NICEATM conducted site visit of Hiyoshi Corp.
- Lal were well g and maintained and much of
the equipment was state of the arl
= Management and technical personnel were knowledgeable and
well trained
Sep 07 ECVAM laboratory began Phase |
Nov 07 NICEATM conducts site visit of ECVAM lab
Feb 08 All laboratories completed Phase | testing

ccvam
nEEAT™
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Phase | Testing and
Evaluation of Modified Test
Plate Designs at the Lead
Laboratory (XDS)

R KCYAM
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_ Range Finc!er Protpcplr

» The purpose of range finder testing is to select
starting concentrations for comprehensive testing.

» For agonist range finder testing, the starting
concentration that is selected for comprehensive
testing (and subsequently diluted in 11- point
double serial dilutions) is one log dilution higher
than the concentration giving the highest RLU
value.

= For antagonist range finder testing, the
concentration that is selected for comprehensive
testing (and subsequently diluted in 11- point
double serial dilutions) is the concentration giving
the lowest RLU value.

CVAM
6 Mot Cite. Guote. o Datinde. . . NERATM

Rationale for Modifying Range

Finder Plate Dgsigns (2} 7

= However, this change would result in a
reduction in the number of substances that
could be tested on a single plate when using
the plate layout used in the protocol
standardization study, which excluded using
outer wells.

= In order to increase testing efficiency, plate

designs were modified to use all 96 wells to run
reference standards, controls, and test
substances.

VAN
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Rationale for Modifying Range
Finder Plate Designs (1)

= Range finder testing in the protocols developed
during the protocol standardization study limited
testing to logarithmic (log) serial dilutions for five
substances, with each concentration tested in a
single well only.

= This approach sometimes resulted in studies where
the selection of the starting concentration to be
used for comprehensive testing was problematic.

= To minimize this problem in future studies, it was
proposed that the study design for range finder
testing be made more robust by testing duplicates
of each test substance concentration.

30 ¢ ECvAM
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Modified Agonist Range
Finder Plate Design (1)

= In order to maximize the number of
substances that can be tested in duplicate
on each agonist range finder plate:

— The number of concentrations of the E2
reference standard run in duplicate per plate was
reduced to four (5.00 x 105, 1.25x 10:%, 3.13 x
10% and 7.83 x 107 pg/mL)

— The methoxychlor weak positive control was
eliminated

32 CVAM
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Modified Agonist Range Modified Antagonist Range

____Finder Plate Design (2) o ___ Finder Plate Design (1)
. "eccee® ‘0e = In order to maximize the number of
445+ 444944 substances that can be tested in duplicate
5 :::::: :: on each antagonist range finder plate:
I 2920000 ©O — The number of concentrations of the Ral/E2
ovece® 0o

reference standard run in duplicate per plate was

.
.ee0e° """ 0080 reduced to three (1.56 x 103, 3.91 x 104, and

@ Four Peint E2 Reference Siandard 9.77 x 10-° pg/mL of Ral, with a fixed

© D3SO S Comrot concentration of E2 (2.5 x 10-° pg/mL)

® :::: :::::::m :; — The flavone/E2 weak positive control was
@ Ruuge Finder for Sample 43 eliminated

. Range Finder for Sample 34
Range Hoder for Samplc 35
3 nu-.g- Finder for Sample A6

3B e e el s e S 3 o e s R e e
Modified Antagonist Range Testing of Modified Range
Fmder Plate Design (2) Finder Plate Designs

e B e e e T e e ]

= The outermost wells on 96-well plates are often not
used due to possible edging effects resulting from
differences in vapor pressure or temperature between
outer and inner wells.

» The evaluation of edging effects for the medified range
finder plate design using all 96 test plate wells
addressed the following questions:

Are there significant differences in observed responses (as
measured in relative light units [RLUs] recorded from a
luminometer) between outside and inside wells (edging effects)
using the revised plate design?

- If edging effects are observed in range finder testing, do they

have a significant impact on the selection of concertrations for
comprehensive testing?

@ Thrce Puint Ral¥2 Reference Stundard
O pAso (Solent ¢ vatrot)
Fest Substance 71
@ 10 Substance 52
L ] Test Substance 3
. Tost Substance &4
Fest Substance €8

@ 1 Substance oo
@ p20 omtrol
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Testing of “Edging Effects” (1)

= To evaluate the modified plate designs for possible
edging effects, observed responses (i.e., RLUs)
between outside and inside wells were compared for:

- ten plates using the agonist protocol to test seven point
loganthmic (log) serial dilutions of bisphenol A (BPA, 100 pg/mL
to 1 x10* pg/mL) in the revised plate layout

- seven plates using the antagonist protocol to test seven point
log serial dilutions of tamoxifen (50 pg/mL to 5 x10* pg/mL) in
the revised plate layout

CCVAM
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Testing of “Edging Effects” (3)

= A total of 204 pairs were evaluated with a Z statistic
(Z 2 1.96, 95% confidence interval) using a Sign
Test to determine significant differences between
outer and inner wells. Analysis of paired values in
columns 1 and 2, and 11 and 12 resulted in Z
statistics of 5.67 and 2.87 respectively, indicating
statistically significant differences in observed RLUs
between outer and inner wells.

39 ICCVAM
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Testing of “Edging Effects” (2)

= Serial dilutions were run in plate columns 1-12 at descending
concentrations in rows A-G
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A comparnson of RLUs was made between column 1 (left outside
wells) and column 2 (adjacent left inside wells), and column 12 (nght
outside wells) and column 11 (adjacent right insides wells), and using
rows B-G (row A was excluded because it is the top outside row on the
plate)
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Example of Edging Effects in
an Agonist Range Finder Test

40
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= An example of edging effects from the testing of a 7-point log serial dilution
of BPA is presented in the graph below (RLUs from plate column 12
[outside right column] are significantly different from those in columns 1
through 11),

u Ths difference results in a concentration-response curve that 1s clearly
lower in magnitude for the BPA sernal dilutions run in plate column 12
However, the shape of all concentration-response curves are similar and
|r|r||pot;lan‘uy_ the concentration gving the highest RLU value 1s dentcal n
all columns
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Example of Edging Effects in
an A_\‘nt_agenist‘Rang‘e_‘F‘_inder T_est

®» An example of edging effects from the testing of a 7-point log serial
dilution of TAM is presented in the graph below ( RLUs from plate column
1 [outside left column] are significantly different from those in columns 2
to 12)

»  This difference results in a concentrabon-response curve that 1s clearly
lower in magnitude than the r g curves. H the shape of all
concentration-response curves are similar and importantly, the
concentrations giving the highest and lowest RLU values are identical in
all columns
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Evaluation of Modified Agonist
Range Flnder E2 Reference Standard

L] Acceptance of lest p&ales for agomsi range flndung 1s based on
induction of E2 (1 e , the highest averaged E2 RLU value divided by
the average DMSQ control RLU value must be greater than three
fold) The modified range finder plate design was run in 10
separate plates

-
5L —
e A
= Testing indicated that the duplicate four point E2 reference
standard produced a repeatable concentration response curve that
consistently exceeded the three-fold plate induction requirement,
thus demonstrating the efficacy of the modified range finder E2
reference standard
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Impact of Edging Effects on Concentration
~ Selection for Comprehensive Tes_ting

= Results of this testing demonstrated that although
there are statistical differences between the level of
RLUs in the outer and inner wells, these differences
do not impact selection of the appropriate starting
concentration for comprehensive testing.

KcevaM
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Evaluation of Modified Antagonist Range
Fmder RaIIE2 Reference Standard

. Aooeptanoe of test plates for amagomst range fmdmg is based on
reduction of Ral\E2 (i e., the highest averaged Ral/E2 RLU value
divided by the lowest averaged Ral/E2 RLU value must be greater
than three fold). The modified antagonist range finder plate
configuration was run in separate plates
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= Testing indicated that the dupllcate three pc:ru RaIJEZ reference
standard produced a repeatable concentration response curve that
consistently exceeded the three-fold piate reduction requirement
thus demonstrating the efficacy of the modified range finder Ral/E2
reference standard
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Modification of Plate Designs
for Comprehenswe Testing

e b < e

= To increase testing throughput the plate
designs for agonist and antagonist
comprehensive testing were also modified to
use all 96 wells.

= This modification allows for the testing of 11-
point double serial dilutions of two substances
in triplicate instead of only one substance, as
would occur when using the original plate
design developed during the protocol
standardization study.
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Modified Antagonist Comprehensive
Testing Plate Design

S
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@ 9 Point Duplicate RalE2 Reference Sandard
L DMSO (Solvent Contrel)

. Test Substance #]

@ 16 Substance 22

O E2 Control

@ Huvone Contral
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Modified Agonist Comprehensive

Jesting P Dewon

@ o000
00900 0S0000
99000990009
90000000000
99000080000

@ 11 Puint Duplicate F2 Reference Standard
' DMISO (Seh eat Contraly
@ e subsance #1
® 10 sunsiance 92
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Rationale for Modifying Comprehensive
Testmg Plate Desngns (1)

= The modified plate designs for comprehenswe testing
uses row A, an outside set of wells, for one of the three
replicates of the 11-point double serial dilution of one of
the substances to be tested per plate
= To evaluate the effect of using this outer well on
comprehensive testing, EC., values were calculated for
the seven point log serial dilutions of BPA (100 pg/mL to
1 x10+ pg/mL) tested in the revised agonist range finder
plates.
- EC,, values derived from replicates using outside wells
were compared to EC,, values derived from replicates
using inside wells

weovam
D Wit Cte. Cupe oo D atetute o ‘ ‘ NEEATM



a4

o hado

dd s

s asandd AL L AR 4.

ada LALLRLL

Ll

Rationale for Modifying Comprehensive
Testlng Plate Deslgns (2)

s The comparison of EC,, values was conducted
using the Friedman Test, a nonparametric test that
compares matched groups by ranking group values
and conducting a two-way analysis of variance.

= Based on this analysis, no significant difference
was observed (p > 0.05) between EC,, values
derived from replicates using outside wells and
those derived from using inside wells.

CCYAM
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Agonist Plate Design Used
by H:yoshl for Phase | Testmg

s S

@& - Methenychlor Contral (113 pgml)
- = DMSO Control (1% v)
@ Vet Sabuance Replicate 71

- Test Substance Replicate 52

- Test Substance Replicate 83

= Medin only weih not wved for ssoas
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Phase I Protocol Amendment #2

i e g g

" Based on lhe resurls from the testing of the modified

agonist and antagonist plate designs, the range finder
and comprehensive test plate layouts were amended to
include all 96 wells of test plates

s This modification was approved at a 25 July 2007 SMT
teleconference

~ Hiyoshi began Phase | lesting of reference standards and
controls before completion of testing, evaluation, and
amendment of comprehensive test plate designs and therefore
conducted testing using the plate designs developed during the
protocol standardization study that did not use outside wells

- ECVAM and XDS began Phase | testing of reference standards
and controls after approval of modified plate designs and
therefore conducted testing with plate designs that used all 96
wells
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Antagonist Plate Design Used
by Hlyoshl for Phase | Testing
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The LUMI-CELL® ER Assay
International Validation Study -
Phase | ER Agonist Testing
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Historical Database for Phase lla
Agonist Testing

u Acceptance or rejection of agonist tests to be conducted in
Phase lla will be based on evaluation of test plate reference
standard and control results. Results will compared to
acceptance criteria derived from the historical databases
established from Phase | testing at each laboratory. Agonist
test plate acceptance criteria to be used in Phase lla are
summarized as follows:

- Plate induction, as measured by dviding the averaged highest E2
reference standard RLU value by the averaged DMSO control value
must be greater than three-foid

E2 EC., values must be within 2 5 times the standard deviation of
the histoncal database E2 EC. , value

— DMSO control RLU values must be within 2 5 times the standard
deviation of the histoncal DMSO control value

- Methoxychlor (the weak positve control) RLU values must be within
2.5 times the standard deviation of the historical E2 control value
CCvAM
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Phase | Agonist Reference Standards
and Controls

m Multiple testing of agonist reference standards
and controls was conducted to:
— Demonstrate proficiency with the agonist protocol
- Provide reference standard and control data for an
evaluation of intra- and inter-laboratory reproducibility
- Establish historical databases to be used to develop

acceptance criteria for tests to be conducted in
Phase lla

CCVAM
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Adjustment and Normalization of Agonist
Assay Luminescence Measurements

= Luminescence measurements are adjusted and

normalized by:

— Subtracting the averaged RLU values for the DMSO
control wells from RLU values from wells containing
E2 reference standard, methoxychlor control, or test
substance

-~ Luminescence measurements are further adjusted
(normalized) by scaling RLU values to the highest
mean RLU value from E2 reference standard, which
is assigned an RLU value of 10,000
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Testing of Agonist Reference Standards
and Controls at XDS, ECVAM, apgi Hiyoshi

s

= At XDS, reference standard and controls were tested
in 10 separate plates on 3 separate days (2 plates
each on 2 separate days and 6 plates on another day)

= At ECVAM, reference standard and controls were
tested in 18 separate plates on 9 separate days (2
plates each on 9 separate days)

= At Hiyoshi, reference standard and controls were
tested in 12 separate plates on 12 separate days
(note: induction in two plates was less than three-fold
and were not included in data analysis)
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Test Plate Results from
Agonist Testing at XDS
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The LUMI-CELL® ER Assay
International Validation Study -
Phase | ER Agonist
Intralaboratory Analyses
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Test Plate Results from
Agonist Testing at ECVAM
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Test Plate Results from Intralaboratory Reproducibility of Agonist
Agonist Testing at Hiyoshi Reference Standards and Controls

= Intralaboratory reproducibility of the RLU values
associated with the DMSO control wells, the fold-

T R S induction of E2 at its maximum response, the

- calculated E2 EC, values, and the adjusted and
normalized RLU values associated with the
methoxychlor weak positive control wells were
statistically analyzed.

— A linear regression analysis was conducted to assess

intralaboratory reproducibility over time for each
laboratory

— At XDS and ECVAM, reference standards and controls
were tested in multiple plates on three or more separate
days so within-day and across-day variability was

Adhusd Reltie Light Umts (ALY
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|Experiments on 6/04/07 and 606,07 did not mest scceptance critera | ana|y2ed using an ANOVA
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E2 Fold-Induction Linear

Agonist DMSO Linear Regression Analysis Regression Analysis
XDs ECVAM Hiyoshi . XDs _ ECVAM ~ Hiyoshi
s - = . s ] 1] . = 5 .t
: ] o Py i1 __a 1 - TR
: T s | : {_—— 5 |
] | - ]
val 1 p-value

N | Intercep? Slope ?-s ue _ N Intercept’ Slope (Slope)

XDS 10 4308 15.5 0.540 XDS 10 46 -0 002 0 800
ECVAM 18 2286 86.4 0.064 ECVAM 18 84 -0.030 0.351
Hiyoshi 10 3400 29.0 0.483 Hiyoshi 10 43 0.010 0686

Number of plates tested “Number of plates tested
“Imercept values are in relative light units “Intercept values are fold-induction
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E2 ECg, Linear Regression Analysis
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- XDS .. ECVAM - Hiyoshi
|
- -; ¢, -, y .
- sl - - S ——
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4 - -
= 4 - - :
lue
N | Intercept’ |  Slope i
— P | Stopey ]
XDS 9* J26x10" | -50x107 0.262
ECVAM 18 | 23x10° | 34x107 0.002
Hiyoshi 10 [30x10" | 57x107 0.793
A mungle EC.; value was excluded from analysis after faling the Q-test
for outliers
'Number of plates tested
“Intercept units are in pg/mlL
"Statistically significant from zero ol p<0.05
“Values in #alics have p values thal are less than 0 05
—————————— e 86
Do Nt Cor Oucte o Ursteate MEBAT™

Agonist ANOVA Results for Intralaboratory
Comparison of Reference Standard and Controls
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Methoxychlor Linear Regression Analysis

v - e

XDs ECVAM Hiyoshi
{3 : i ——
3 1
1 p-value
N Intercept’ Slope (Slope)**
XDS 0 5592 L 0 865
ECVAM 8 4641 -10.74 0.564
Hiyoshi 0 8506 -37.0 0.009
Number of plates tested

“Intercept umts are in adjusted relative light units
’Statistically significant from zero at p<0.05
“Values in italics have p values that are less than 005
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At XDS and ECVAM  reference standards and controls were tested in multiple
plates on three or more separate days The within-day and across-day
variability of the RLU values associatled with the DMSO wells, the fold-
induction of E2 at s maximum response, the E2 EC.. values, and the
adjusted RLU values associated with the methoxychlor weak positive control
were analyzed using an ANOVA

Results from the analysis indicate that with-in day bility is not statistically
different from between-day variability for reference standard and control values
at XDS but was statistically different for DMSO control and E2 EC, , values at
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The LUMI-CELL® ER Assay
International Validation Study -

Phase | ER Agonist

Interlaboratory Analyses

A — . . P e SN

Dot e Cuote or ostntuas

A s —

ICCVAM
o
NERATE



Comparison of Agonist Interlaboratory Reproducibility of
Historical Databases Reference Standard and Controls (1)

it g s = S . et e A Rt

= |nterlaboratory re;roducibility of the RLU values
associated with the DMSO control wells, the fold-

Liee-

-~ it induction of E2 at its maximum response, the
& TSRS calculated E2 EC,, values, and the adjusted and
5 v i 5y e RS normalized RLU values associated with the
i s methoxychlor weak positive control wells was
32 T m evaluated:
2 R e - : s
3 um I o MY - Means, standard deviations and coefficients of variation
= * Smivicme (CV) of reference standard and control values were
; sy T b 1 compared

- Variability of reference standard and control values
across laboratories was evaluated by conducting an
analysis of variance (ANOVA)

EcvaM i 70 ECVAM
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Interlaboratory Reproducibility of Interlaboratory Comparison
Reference Standard and Controls (2) of Agonist DMSO Control
1Ay i
= If a significant p-value was obtained for the e .
ANOVA, a Newman-Keuls post-test was used to s S
test for significant differences in reference 2 o -
standard and control values between pairs of % I (e ag e
laboratories. 58 i ‘F .
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= To test for significant differences between the T1—— i
reference standard and control values obtained in Swiudiae 005 XS UM Ker
each laboratory versus the corresponding DR T VIEMUMTAIED M i o FIORSesod 1 APt it s s s
endpoint values obtained in the protocol e S e L TR T N e e on e
standardization study, a Dunnett’s analysis was i -
conducted. 7 L - B L N
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