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Interlaboratory Comparison
of E2 Fold-Induction
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Interlaboratory Comparison of E2 ECg,
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Agonist ANOVA Results for Interlaboratory
Comparison of Reference Standard and Controls
p-Value'™ | F Value®
DMS O 0045 3.4
Maximum
Fold-Induction i a5
ECyy <0.001 8 4
Methoxychlor <0001 63.8
Variability is statistically significant at p<0.05.
JANOVA snalyzed values from the three participating
ies. St data is not included in this
analysis
*Values in italics have p values that are less than 0.05
*F = ratio of between-day variability to within-day
vaniability - a ratio of 1.0 indicates that the within-day
vanability to between-day variability is equal and a ratio of zero
indicates that sll means are equal
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Newman-Keuls Results for Interlaboratory Comparison
of Agonist Reference Standard and Controls

T e

ECH E2 Foldinduction B2 ECy
an [ Mean p- Mean [
Difference’ | value™?] Difference’ | value™” | Difference’ | value™)
isoe €223 13 a0t | o3x1g’ | e
1358 >0.08 12 <308 18:17" | <308
s 1
.20 »0 03 o <0 | ixrz’ | <208 noe | <01
wrerted eI TG T
v anataity & stamacaly LonBca mpel 04
"V laps ) G308 NI D VML TE 0 ess T O 0
Paverted n bis-rdxton
‘Prasereec 0 el
P ereen i Mdusiag reaD QN ur s
77 covAM .
Do N Cap Gunte o Detrtua NCRATW
Agonist Historical Database Values
Established for Phase lla Acceptance Criteria
S——
Wiom Fins 3.5 | Moms Minms
Unite Mean m s -
TASO ¥LIO Tt | 108 11786 =
o peal | 3ai0¥ | a%a 00’ | d4sie® 1 T3a0%
Modheryehler | A oeet sT0h ¥4 #aa | 3
[ FEvAM
I Wosn Fius | Mowm Minas
Usits Mew | @
13 lmn 1S Tpn i
[_DMso | RO BT 118 a4l -
DiCy | wmt | 37a10° [ 05«17 | 48ai10” Thaie”
Mahasyehlar ‘:‘":;’ aa54 e we [
T
Wioan Fins | Mowm Miwes
Woke | M ® |35 Tima D | 15 TmwD
DME0 VA T 1950 LEET] —T ]
) KCw paml | J1aie¥ | 79a10 Six g 11s 0
| Muheychiar Al 1 | @ %273 116
*Unadjusted DMSO control values can not be below zero
79 _ o T ——._.._. e
Do o Cfe. Oucte. o Damvate wEwATM

—282—

Dunnett’'s Results for Agonist Interlaboratory
Comparison of Reference Standard and Controls
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The LUMI-CELL® ER Assay
International Validation Study -
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Testing of Phase | Antagonist
Reference Standards and Controls

= Multiple testing of antagonist 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

KcCYAM
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Adjustment and Normalization of Antagonist
Assgy I:urﬂiggg.cence Measurements

Historical Database for
Phase lla Antagonist Testing

i o S A B R

= Acceptance or rejection of antagonist 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. Antagonist test plate acceptance criteria to be
used in Phase lla are summarized as follows:

- Piate reduction, as measured by dividing the averaged highest RalVE2

reference standard RLU value by the averaged lowest RalE2 reference
standard value, must be greater than three-foid

- RalE2IC. values must be within 2.5 times the standard deviation of the
histonical database RaVE2 IC.,, value

- DMSO control RLU values must be within 2.5 tmes the standard
deviation of the historical DMSO control value

- E2 control RLU values must be within 2 5 mes the standard deviation of
the historical E2 control value

- Flavone/E2 control RLU values must be within 2.5 imes the standard

deviation of the historical flavone/E2 control value
CCVAM
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Testing of Antagonist Reference Standards
and Controls at XDS, ECVAM, and Hiyoshi

= Luminescence measurements from the assay
are adjusted and normalized by:

— Subtracting the averaged RLU values from DMSO
control wells from RLU values from wells containing
Ral/E2 reference standard, E2 control, flavone/E2
control, or test substance

— Luminescence measurements are further adjusted
(normalized) by scaling RLU values to the highest
RLU value from Ral/E2 reference standard, which is
assigned an RLU value of 10,000

CCVAM
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s At XDS, reference standard and controls were tested
in 15 separate plates on 7 separate days (2 plates
each on 4 separate days, 3 plates each on 2 separate
days, and 1 plate on another day [note: 1 plate was
contaminated and was not used in analysis of data])

= 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

WL VAM
i R B 0 0 T S O R AP . B i b
Do wat Cer Ouote o D-amtuee N RATM



-

The LUMI-CELL® ER Assay
International Validation Study -
Phase | ER Antagonist
Intralaboratory Analyses
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Test Plate Results from
_. Antagonist Testing at ECVAM

19

Adwved Relsive Logh Lo LU
MM IELER RN

Lig Toncanarstuce (ngimly

ICCVAM
87 e et s e s

Cowm Cfe Quote o Dreoute

—284—

Test Plate Results from

. Antagonist Testing at XDS __
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Test Plate Results from
__Antagonist Testing Hiyoshi
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Intralaboratory Reproducibility of Antagonist
Reference Standards and Controls

Sl e T

= Intralaboratory reproducibility of the RLU values
associated with the DMSO control wells, the fold-
reduction of Ral/E2 at its maximum response, the
calculated Ral/E2 IC., values, and the adjusted and
normalized RLU values associated with the E2 control
and flavone/E2 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 four or more separate
days so within-day and across-day variability was
analyzed using an ANOVA

8 CONC CuEr DTS —— "‘“‘““'“"".":z‘:‘?:. .M_“
Ral/E2 Fold-Reduction
Linear Regression Analysis
XDs ECVAM Hiyoshi
| z T
1 1
N' | Intercept’ Slope p-value (Slope)™*
XDs 14 18.0 -0.17 0.005
ECVAM 18 19 0.003 0.890
Hiyoshi 13 74 0.02 0.674
‘Number of plates tested
“Intercept values are reported as fold-reduction
*Statistically significant from zero at p<0 05.
“Values in italics have p values that are less than 0.05
91 i
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Antagonist DMSO Linear
Regression Analysis
XDS ECVAM Hiyoshi
IR
N' | Intercept’ Slope p-value (Slope)™
XDS 14 -9/ 25.4 0.027
ECVAM 18 2809 70.2 0.142
Hiyoshi 12 3634 5.8 0.867
_Number of plates tested.
*Intercept values are reported as relative light units
*Swtistically significant from zero at p<0.05
“Values in italics have p values that are less than 005
. ERR— e :::-m
Ral/E2 IC4, Linear Regression Analysis
XDs ECVAM Hiyoshi
= .i 2
= S .. e ———
b j‘-—-k-._._h_ Z
N' | Intercept’ Slope | p-value (Slope)™
XDS 14 [45x107 | 94x107 0.718
ECVAM 18 | 46x10° | 63x10° 0.001
|__Hiyoshi 12 J64x107 | 36x107 0.924
‘Number of plates tested
zinlm:epl umts are reported as pg/ml.
*Stanistically sigmificant from zero at p<0.05
“Values in italics have p values that are less than 0.03
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E2 Control Linear Regression Analysis

XDS ECVAM Hiyoshi
: P P -
e I o Y
13 i '
1 1 |
N' | Intercept’ Slope p-value (Slope)™*
XDS 14 7355 J40.1 0.043
ECVAM 18 8249 45.5 0.012
—
Hiyoshi 12 5597 6.7 0827
"Number of plates tested
g pt unts are reported as adjusted relative light units.
*Stanstically significant from zero at p<0.05
“Values in italics have p values that are less than 0 05,
CoVAM
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Antagonist ANOVA Results for Intralaboratory
Comparison of Reference Standard and Controls

X0S ECVAM
FValve” | pValue' " | Fvaue
<0.00] 2i3 =0.00] 133
022 18 0.107 24
ap7 ¥ 0078 27
0.004 ac 2012 ¥
Qo2 3.1 0.252 1.6
IR (1 BERIDCHY LAt a1

BBunt 0 ENCE Nave B vILEL TN e

st an 008

I = raBC Of DEteen Gy VANIDAY 10 weTun OBy «INBIAR, - ) (B0 of | 0 mdx st s IRS1 e wlfen day canabity fo
BeTween 23, ANABATy 16 BGUM B 3 B0 OF DD MIC KRS B M mesns At COUS!

At XDS and ECVAM. reference standards and controls were tested in 10 or
more plates on four or more separate days. The within-day and across-day
varabilty of the RLU values associated with the DMSQ wells, the fold-
reduction of RalE2, the Ral\E2 IC., values, and the adjusted RLU values
associated with the E2 and Flavone\E2 controls were analyzed using an
ANOVA Results from the analysis indicate that with-in day vanabilty was
statistically different for DMSO control, RalE2 IC. ;. E2 control, and flavone/E2
control values at XDS, and for DMSO and E2 control values at ECVAM
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Flavone\E2 Control

Linear Regression Analysis

94

XDS

ECVAM

e

Hiyoshi

N intercept” Slope p-value (Slope)™
XDS 14 2159 61.3 0.032

ECVAM 18 i84.6 18.7 0.178

Hiyoshi 12 1324 -4.0 0.782
"Number of plates tested
'Intercept units are reported as adjusted relative light units
“Sutistically signiticant from zero at p<0.05
'Values i italics have p values that are less than 005
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Comparison of Antagonist
Historical Databases
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Interlaboratory Reproducibility of
Reference Standard and Controls (2)
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99

= [f a significant p-value was obtained for the
ANOVA, a Newman-Keuls post-test was used to
test for significant differences in reference
standard and control values between pairs of
laboratories.

= To test for significant differences between the
reference standard and control values obtained in
each laboratory versus the corresponding
endpoint values obtained in the protocol
standardization study, a Dunnett's analysis was
conducted.

ceCvAM

Interlaboratory Reproducibility of
Reference Standard and Controls (1)

e P At o

= Interlaboratory reproducibility of the RLU values
associated with the DMSO control wells, the fold-
reduction of Ral/E2 at its maximum response, the
calculated Ral/E2 IC,, values, and the adjusted and
normalized RLU values associated with the E2 control
and the flavone/E2 weak positive control wells was
evaluated:

~ Means, standard deviations and coefficients of variation
of reference standard and control values were
compared

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

28 KCvAM
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Interlaboratory Comparison
of Antagonist DMSO Control
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Interlaboratory Comparison
of Ral/E2 Fold-Reduction
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Interlaboratory Comparison of Ral/E2 IC,

102

210"y
1 hmtoh
14a10 =T
1 4n10™ A
1 1ot
1 w10
& oot
o onie
Aot
2 ano®

ve'v

e imgmi )

Amdwdusn 00N XIS [ ™ v

Data poarty represant RanE 2 foig reducton values from pisles lested 0 e protocol STNAaOE ebon 8ra Phase |
sudes Sokd honzorts knes represent the RaNED fda-reducton vlue e asch dals set Pistes are repctead d e foid-

reduchion fof e RaRE ] response s iess than Mee
T

4
Adxl Ox 10 »
43z il P i
[2EN] 129210 =
114z} 193 107 -
VAN
Foadina -
NERATM

D0 Mt Cte Duote o Deiriuge

Interlaboratory Comparison of Flavone/E2
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Antagonist ANOVA Results for Interlaboratory

Newman-Keuls Results for Interlaboratory Comparison

Comparison of Reference Standard and Control Values of Antagonist Reference Standard and Controls
p-Value'""| F Value'
DMSO <0.001 34.1
Reduction 0.001 8.1 [ Tad i aduction LTI T Comral vk Cortnl_|
< e » Nesr Vo | > Toser o
Mglcﬂ cggz; ;‘;i Ditmce | ot | omnce’ | v | otemce | io? | it | b’ | e | et
o - e | <aem 3] am | 4’ | am ] an | »» aos!
Flavone/E2 <0.001 59.9
Vanability 1s statistically ssgnificant al p<0.05 1531 acar 9 s | versd | <aoor | 2sm LTUN aos!
TANOV A analyzed values from the three participating
lsbuwstorics. Standwdication duts 5 nol mcluded in this o e . s BLLA Bl IR Rl B e
analysis O 0
*Values in italics have p values that are less than 0.05 R A e
°F = rativ of between-day varisbility 1o with in-duy Yried < B ad e
variability - 4 ratio of 1 0 indicates that the within-day e S B
vanability to between-day vanability is equal and a ratio of scro
indicates that all means e equal
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Dunnett's Results for Antagonist Interlaboratory
Comparison of Reference Standard and Controls
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Antagonist Historical Database Values
Established for Phase lla Acceptance Criteria
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The LUMI-CELL® ER Assay
International Validation Study -
Phase | ER Agonist and
Antagonist Conclusions
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Conclusions (2)

s

» Factors supporting reliability of the assay:

- Assay responds robustly to E2 reference estrogen and
raloxifene reference anti-estrogen.

- Assay consistently responds to weak-acting positive
controls at concentrations several orders of magnitude
higher than the reference estrogen or anti-estrogen.

— Assay plate induction or reduction values were
consistently greater than three-fold (only 2 of 84 plates
tested had values below three-fold)

— Phase | testing of reference standards and controls
established historical databases that produced
comparable test plate acceptance criteria for Phase lla
testing

T VAN
i, TP wEdATE o
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Conclusions (1)

= Statistically significant differences were observed in
intra- and inter-laboratory reference standard and
control values.

= |t was not possible to identify the causes for these
differences but some of the contnbuting factors
may be:

- Lot-to-lot differences in cell culture media and tissue culture
supplies (for intra- and inter-lab differences)

- Differences in luminometers (for inter-lab differences)
= This underscores the importance of developing an
historical control database for each individual
laboratory.
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The LUMI-CELL® ER Assay
International Validation Study -
Phase lla
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Overview of Phase lla

of the Valadatnon Study Recommendatlon to the SMT
. Dunng Phase Ila. " To |nmate Phase Iia using the current protocol as
— Four test substances from the ER minimum list will be modified during Phase 1.
tested for agonism in each laboratory on three separate
occasions

~ Four test substances from the ER minimum list will be
tested for antagonism in each laboratory on three
separate occasions

- Modified range finder and comprehensive plate designs
using all 96 wells of test plates will continue to be
evaluated

m If there is significant variability in coded substance test
results, the SMT will work with participating laboratories
to determine cause and recommend appropriate actions
to reduce variability

1T wAM CCVAM
113 . N — = 114 SO
Do Not Ce. Ouote o Domoute NCRATW Do Nt Tle Caste o Doteiasr NEEATM

—291—



Vol 18 4 HE LT @R FERE e il B (B EmET) A 7 e )

HEFEWMET) A7 L O BRI N Y F—2 3 22T 0% (H18-1b7-

-#e-003) |

R

OECD/EDTA validation management i %l & @ il %%

VRGLT S A N

WFFE

11 HIZA AT S THHES N &

[E] VT 125 55 S £ S i 7 W7 1T

OECD/EDTA validation management Team

-Non-Animal (WNT-NA) Z2igi2& L., B{EED TWSEBNY F—2 a > OEHBIZONWTE

R,

EDTA VMT-NMA ThedtE Nz N < ImBE A7) —= 7k TH 5 Luni-cell %,
Hela Ml ZX—ZRIZ LT AP P 22286 K allMTHLER—Y—T vt 1 ilik
(HeLa i) BLNEEHEEABTHL2OA Y T vt21® 0ECD H1T K1 AcZ2BE¥EL.

Standard Project
M LT OECD izl L 7=,

A WFEHM

T EE{CELIZBE U TIX, b oR ik
fliikzhoiz, 2L<oBRMBITTHOR TS, B
SN B K et a5 A SRSk &
. BB X UERAEIZB LT KRB N 5F—
T a rEdEmAAtrhin.,  -A30ECDOH 1T RS A
IR ANSH, EFEMEOMEmRIZH R SR
TWhd. L L., el itk al e &
75, PFECO0ECDIEEIZR S =N F—2 3 248
BINTOARLHOBEL, —H., NN <E
L EMED in vitrosFRiEiZ DWW TIE, Bl %
ZERRS T Al WE RS 6 Bl A A2 ARG Crad
GRIZHERE AL R— — B Fri5iE Ll 5
(Lumi-cel 17475 &), CERIZSPHTE L 7=HeLafi i %
R=ARZLETAMOZz o 2ZBFRKaIZHT S
R—%—7 vt 1ik%ik (Helaik) o, 7o<
2 —ViEtE LR E, W OO DO HIE RS
., OECDIEAEIZRI /=N F—2 a i ERE N
T, DN ZRIRL23 Ay T v E1IZD
WTH., invitrob X in vivo ik Bk A% =
NTWDH, T—Y O, RO ST ik
wiIZBLTHARATHO, EBEMNAHT BT 12
IER TN,

AT NS G5 ETiHMASENT WL
OO0 0l BiLE%E 0ECD oLz
QTN F—2a > L MmETTV, 0ECD 1 K
T4 DR EHBETHOTH 5.

B. WFR Ak

B-1 OECD/EDTA WNT-NA TO2H
007411 H BH~ISHIZAPUT ARTS
TH#E=47= 0ECD/EDTA VMT-NA (2 HAp 5 /W%
PRy (B b TR S S R

Submission Form (SPSF) % 2008 % | HX TizZhZThofN4IT %

B E T ARIEAT 6 (LA B, ARSE ) TLAR AR AE o R A
W L7z, SMONT N <ILHEA 2 ) —=
CUDBURZEMRTHEEDHIZ, HEMS IR
WFRNBIZOWTHi2DIREEITH 7.
B-2 SPSF Ok

N AR ZV—=  ViETHD
Lumi-cell i£iZ2oWTIE, LB TH S ICCVAM
B UHelaikizcoWTid, MEETH S EHE
AEARBEZE B B X OOl R st TH S Ay b
7 oy A D WTIEE LS & 518 WS T
Standard Project Submission Form (SPSF) &
BIRSER S Nz,

A 5B
C-1 OECD/EDTA VMT-NA T &%

OECD/EDTA VMT-NA THatiEH SN TW4 %
BONMWNEAMEA 7)== Oz D
WTHERHD, FHONREEFONEIZDNT
BRAZHBUZ. ¥iZ. BATHRE SN Hela ikiz
DWTIE, S HIZO0ECD K0 HA BRI 1 Aedi=%
2. 7O NVEBETLHZEICMA. 724
TJZAPONY)F—=2 3 PR E BN RT 518
REZUI-, 22T, ZOREEZT. HA
FTN)T—=2a  OMERZEED TS EWY
L. TOANEIZEDTA WMG-NA A N—m 5805
B<&EEDIZ, WWhEBHLE. TOR, 724
A PONUF—2 3 5% 2008 FEER 4 (2
TR, 7O )VORBELEITOIEED
12, atmi &R U GEE, o ire &0 ¥
O EEBBINT-W),

0ECD Mo A F&EFEMER 112, ERE
RATER2ELTHRLE.

—293—



(-2 SPSF ot

NP WHhSEAMA IV —=Z 0 TikThHD
Lumi-cell i&iz2>W\WTlX. FDA 3K TN Hela i&iz
WTIE, BRBFEXSEBL Lt B THSO
Aw R 7w Iz DWTIE L5780 #H M T h
*, Standard Project Submission Form (SPSF)
78 0ECD izfdth e /.

TNSERMGER I~5 ELTARLE.

D. £

AMRMOT—<THD L FEWE ) A 7 il
HEOEBAN) TF—3 > OHMIL. L etkiT
MR HRAREENELRTLIETHD.
FOREBOEDHT ESATHDHIEMS.
DHA R51 4eZHHFL T SPSF 2542 b h. 4
BARNERR RS EETREZLSZEEWMFT S
HOTHD.

E. %5

WM< EEIZDWTHEE Lumi-cell EH XY
Hela i, BEEHMEICDOWTIHIAY T vtE1D
0ECD #if K51 AtZHHEL. SPSF % 2008 4 |
AETizEhThoM M4y %@L TO0ECD 42’
L:7Es

F. il HEf bR 4 ¥R
7sL

G. FFEFE &
G-1) amXFEx

D hEFER N)F—3 200 T, kA
W I Sk, B R B 2 pp. 267-273(2007)

) EFER, HEICHIT 20 ERICEILEOM
S ®hia), Fragrance Journal 10, 29-34(2007)

3 B, BRBRINEIEON) F—2a 2,
COSMETIC STAGE. 8. 54-56 (2007)

) AEEE (CEREEPE B © B FiiiihEg
ADulfetE, B EBIBIEOZOONT A~
FUTINFNA AR, —TL—HRRpp. 1-5

(2007)

5) MNEER. BIMERNEEOBKREES, H
AP 130, 505-509 (2008)

6) Kojima, H.. JaCVAM: An organization
supporting the validation and peer review
of new alternatives to animal testing WC6

proceedings, accepted (2008)

T /hNE%ER U IZB T 528 SR BEOBIH &
REACH 43R, HE =" +— )L, 30(2)  156-162

(2008)

8) Kojima, H.. Perspectives on validation
and regulatory acceptance of animal
alternative testings in Japan, P&G Actives
Risk Communication, 2(1). 1-4 (2008)

FRREK

DKojima. H.. JaCVAM Update. Scientific
Advisory Commit tee on Alternative
Toxicological Methods, Bethesda. (June,
2007)

2)Kojima, H. JaCVAM Update, 6" World Congress
on Alternatives 6 Animal Use in the Life
Sciences, p. 119, Tokyo (2007)

3) Kojima, H. JaCVAM Process to Validate and
Peer Review of New Alternative Methods, 6"
World Congress on Alternatives 6 Animal Use
in the Life Sciences., p. §2. Tokyo (2007)

4)  Kojima, H. Validation study using Japanese
models. 6™ World Congress on Alternatives 6
Animal Use in the Life Sciences. p.64. Tokyo
(2007

5 Kojima, H.. JaCVAM Update, ECVAM Scientific
Advisory Committee. Ispra (November ., 2007)

6) B . (UEEEZRDESNAOEIEES
oAk, KMEBNRRI A —T7+—7
LB2MBE LI F—, #H50 (2007

T g 5. Bk S ACERHEAOBIR, Wb K7
EamFlE o ¥ —diE s, BAERE (2007)

8) /B FELEUICHB T2 EBRICEIEOBRN &
REACH x5, HHls - 2 EWFES. s (2000)

9) Arai. S.. Saitou M.. Takashima. Y. Honma. M.
and Kojima, H.. Anew trial for in vitro Comel
assay using a 3-dimensional human epidermal
model., 36" Annual Meetings of the Japanese
Environmental Mutagen Society. Kitakyusu
(2007)

10) Kojima, H.. et al, Validation and
implementation. Round table on International
aspects of validation & accept, Regulatory
Acceptance and Implementation of 3R approach,
Annual Conference 2007 EPAA. Brussels (2007)

11) Kojima, H . The Importance of the in vivo
comet assay in genotoxicity testing
Predictive Human Toxicity and ADME/TOX
studies, 3" Annual conference of Mondial
Research Presentation, Brussels (2008)

12)Kojima, H.. et al.. Panel Discussion, ICCVAM
Tan-Year Anniversary Symposium Washington
DC (2008)

13) /b8 %, QA E JaCVAN Oi&#), JaCVAM

BIET—2ay TTESGSORBRIENTES
1 22K EPEE ). $at (2008) G-2)

H. A9 pEME O HIBR, HERIRIT
4 P

L W EEE

#ft#Eet 1 : FOLLOW UP TO THE PEER REVIEW OF THE
STABLY TRANSFECTED TRANSCRIPTIONAL

ACTIVATION (STTA) ASSAY AND TECHNICAL ISSUES TO
BE ADDRESSED BY THE VMG NA 5

—294—



AT 2EEE2 < Draft Report of the 5" meeting of the
validation management group for non-animal
testing (vmg-na)

i & B 3 . SPSF Stably (ransfected
Transcriptional Activation (TA) assay for
detection of anti-estrogenic activity of
chemicals

iR PEEE4 : SPSF Stably transfected Transcriptional
Activation (TA) assay for detection of androgenic
and anti-androgenic activity of chemicals

RAFPFE 5 0 SPSF IN vivo Comet Assay in
Genotoxicity Testing

—295—



S

A

ORGANISATION FOR ECONOMIC

% CC OPERATION AND DEVELOPMENT
ENVIRONMENT DIRECTORATE
Environment, Health and Safety Division
ENV/EHS/PA/jh/2007.13 Paris, 20 July 2007
To: Working Group of National Co-ordinators of the Test Guidelines Programme (WNT)

FOLLOW UP TO THE PEER REVIEW OF THE STABLY TRANSFECTED TRANSCRIPTIONAL
ACTIVATION (STTA) AssAY AND TECHNICAL ISSUES TO BE ADDRESSED BY THEVMG NA 5

Dear Madam/Sir,

The prevalidation results of the Stably Transfected Transcriptional Activation (STTA) Assay were
presented at the 1st meeting of the VMG NA in 2002 after which CERI, Japan, took the assay into a multi-
laboratory validation study. At the 2nd VMG NA the multi-laboratory approach was approved and the validation
report and SOP were sent to the OECD. The 3rd VMG NA agreed to proceed with the study and to arrange for a
Preliminary Validation Assessment Panel (PVAP) to assist the Japanese and to check whether the assay would be
ready for a final peer review. The report of the PVAP gave a clear indication that the test method was suitable for
an official Peer Review. Japan led the peer review and followed the same procedures that were applied to the
Herschberger and the 407 reviews.

A Peer Review Panel (PRP) was established in November 2006 to provide an independent review of the
validation study of the STTA assay. The assay is intended to be used for identifying and prioritizing substances that
have the potential to act as estrogen receptor (ER) agonists binding to ERa. The work of the PRP was coordinated
by an external consultant. The panel members were requested to address specific issues as well as to consider the 8
validation eriteria outlined in OECD Guidance Document No.34.

The preliminary draft Test Guideline and the Validation Report are available on the public website at the
following URL: [http://www.oced.org/document/62/0.3343.en 2649 34377 2348606 1 1 1 1,00.html]
The PRP Report [ENV/JM/TG/RD(2007)5] was presented to the WNT19 and is available on the password-
protected website of the meeting. As agreed at the last WNT, the PRP Report will be sent to the Joint Meeting for
declassification once the WNT agrees on a paragraph to be attached to the PRP Report regarding the development
of an OECD Test Guideline (please see a draft paragraph attached to this letter as annex 1).

The PRP identified some areas where the eight validation criteria where not completely met and
additional information should be provided. These included:

- Criteria for positive responses were unclear and needs to be further elaborated;
- Guidance on the criteria for acceptable test performance was insufficient, and,

- The STTA assay can at this point only be used for estrogen agonist testing and further studies
would be needed if also estrogen antagonists could be tested.

National Co-ordinators are kindly requested to comment, by 31 August 2007 at the latest, on the
paragraph to be added to the peer review report (annex 1) and on any other technical issues related to the

Direct line
2, rue André-Pascal www.oecd.org/ehs Tel.: +33(0) 145241619
15775 Paris Cedex 16, France Patric. Amcoff@oecd.org Fax.: +33(0) 144 306180
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preliminary Test Guideline or PRP report to be addressed by the VMG-NA. A lack of response by this date will be
considered as a silent approval of the document. The peer review report and the attached paragraph, revised as
appropriate, will be submitted to the Joint Meeting for declassification.

If you have any questions or concerns, please don't hesitate to contact me directly.
Yours sincerely,

Patric Amcoff

Administrator
Environment, Health and Safety Division

Co: European Commission (DG'’s Environment, Enterprise, Sanco, Science, JRC, ECVAM)
BIAC (including ACC, CEFIC, Croplife International, ECETOC, JCIA)
EEB; ICAPO; ILS] Europe/ North America; 1PCS; TUAC
Env Councellors to OECD Permanent delegations
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Patric. Amcoftie oecd.org
Paris, 19 December 2007

DRAFT REPORT OF THE 5™ MEETING OF THE VALIDATION MANAGEMENT GROUP FOR
NON-ANIMAL TESTING (VMG-NA)

13-15 November 2007, ECVAM-DG JRC, Ispra, Italy

INTRODUCTION

1. The 5" Meeting of the Validation Management Group for Non-Animal tests (VMG-NA) was held
in Ispra, Italy on 13™15" November 2007 at the European Center for the Validation of Alternative
Methods (ECVAM) at the Joint Research Center (JRC). The main objective of the VMG-NA is to identify
or propose validated or promising non-animal assays for endocrine chemicals testing, and develop and
validate tools necessary for the Level 2 (/n vitro assays providing mechanistic data) of the Conceptual
Framework of the Endocrine Disruption Testing and assessment Task Force of the Test Guidelines
Programme (EDTA), in addition to report the progress of ongoing co-operations and developments of new
tests that was nitiated at previous VMG-NA meetings.

2, The list of participants of the Meeting is attached to this report as Annex 1.

3. Patric Amcoff of the Secretariat opened the Meeting and welcomed participants of the VMG NAS
on behalf of the OECD Secretariat and acknowledged ECVAM for hosting the meeting. He explained
OECD procedures and introduced Dr. Steve Bradbury (US EPA) and Dr. Daniel Dietrich (Konstanz
University, Germany) as the co-chairs of the meeting.

ADOPTION OF THE DRAFT AGENDA

4. The Secretariat introduced the agenda and asked the meeting for some degree of flexibility since
the time estimated for several of the agenda items were difficult to foresee. The agenda was adopted by the
meeting with the adding of two additional presentations on the morning of the last day on the EU
ReproTect project and the EU Cascade Network of Excellence.

OPENING OF THE MEETING

5. The Secretariat explained the background to the establishment of the VMG NA, and the decision
by the 6" Meeting of the EDTA of the Test Guideline Programme in 2002 to start a 3 VMG based on the
great importance of, an urgent need for, relatively cheap and quick high-throughput screens and tests not
requiring animals. The VMG NA was updated on the latest events of the EDTA and the WNT and that
there is an ongoing discussion at the WNT of the exact roles of the EDTA and the three VMG's.

PRESENTATIONS

6. Masahiro Takeyoshi of CERI gave an update on the current status in Japan for ED non animal
tests. The agonist part of the stably transfected Estrogen receptor (ER) transcriptional activation assay
(STTA) has gone through validation and peer review and the antagonist part will be subjected to validation
in 2008 under JaCVAM lead. (See table from presentation). He informed the meeting that an AR-
EcoScreen assay was going through validation and that an SPSF will be submitted to the WNT. Laurence
Musset (Secretariat) informed the meeting that the deadline for submission of SPSFs to the WNT20 was 31
January 2008. To not violate the guidance document No.34 rules that states that commercial tests cannot be
developed into Test Guidelines unless a generic description and a set of performance standards are

Page 1 of 13
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provided, CERI have already asked Sumitomo Chemicals to make the cell line freely available at e.g., the
American Type Culture Collection.

7. Atsushi Ono (NIHS) gave an update with an aim for a HTPS assay

8. Hajime Koijima (JaCVAM) gave anUpdate on activities by the Japanese Center for the
Validation of Alternative Methods of the MHLW (JaCVAM).

9. Since no representative of the Japanese Ministry of the Environment (MoE) was present to
introduce the Detailed Review Paper (DRP) for Fish Receptor assays, the Secretariat gave a short update
and asked for input from the meeting. A new session was for more in-depth analysis of the document was
scheduled for the last day of the meeting. The Secretariat explained that the Japanese authors needed input
on the most promising assays and whether we have any validated tests or can add any other substantial
information to the draft DRP.

10. Miriam Jacobs (ECVAM) gave an update on the activities of ECVAM. See presentation. Ray
Tice wondered whether cytotoxicity was evaluated in the antagonist assay and Alexius Freyberger
explained that it had been mandatory. Ray further stated that different studies have used different limit
concentrations, how do you deal with compounds that have been used at different concentrations? How do
we handle the data in the future with different levels of activity? The chair Daniel Dietrich informed the
meeting that some of these issues raised were already covered by the VMG NA4 meeting in Tokyo and
meeting participants should read through the report before the planned discussions for the 2™ day.

1. Miriam described the latest developments of the DRP on Metabolism and that it will be
submitted to the Joint Meeting (JM) in December 2007 for declassification. However, due to the high
importance of aspects of metabolism for in vitro assays the topic will be a standing agenda item for future
VMG NA meetings, which is in line with the WNT 19 recommendation. Miriam further gave a short update
on the most important issues that have been addressed since the last VMG NA meeting and the
recommendations for short-, medium- and long-term prospects for metabolism assay developments.

12. Gary Timm (US EPA) gave a presentation of the validation status of the H295 Steroidogenesis
assay that expresses all essential components of the steroidogenesis cycle and asked for input from the
meeting for what endpoints should be applied, quantitative or qualitative? Expected to be completed by
December 2008 when the peer review report will be made available. The validated cell line will be donated
to the US National Institutes of Health cell line library.

13 Ray Tice (ICCVAM) presented the pre-validation and standardization work of the LumiCell™
assay. By using the outside wells instead of skipping them due to expected edge effects, they can double
their testing of chemicals and will report in late 2008.

14. Shirlee Tan of the US-EPA gave a presentation over the phone on the latest developments for the
FWA/CERI protocols for the human receptor ERa assays. The progress was noted and the assays will be
validated in 2008 and a validation report is expected to be available by early 2009.

15. Pat Schmieder (US-EPA) gave an update on the work by the ED QSAR group that met before the
VMG NA meeting. The primary purpose of the group is to promote exchange of information and increased
global collaboration. The purpose of the group is not validation of QSAR’s and the group meet and work
independently of the VMG NA. The work by Japan and the USA on screening prioritisation and
development of inventories with a purpose to prioritize chemicals for screening, generate hypotheses and
to identify data gaps was presented. The latest development as to include metabolically active chemicals in
the training sets. The USA’s expert system for predicting estrogen hormone RBA for inert ingredients used
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in food-use pesticides is nearing completion. During the next year it is anticipated that the USA will have
the system documented in accordance with OECD’s guidance for validating QSARs.

16. David Dix (US EPA) introduced the US EPA ToxCast programme. Problem to be solved: too
many chemicals to be tested at a too high cost (www.epa.gov/comptox/toxcast). The Toxcast narrows
down the present 90.000 chemicals that need additional assessment data to specific chemical groups
(11.000 chemicals). ToxCast will function as a prioritizing tool for further testing across many endpoints
(endocrine and non-endocrine) and it is based on pharmaceutical industry experience and drug discovery
principles. ToxCast PHASE 1: ToxCast 320 is a subset of pesticides. In total 55 chemicals overlap between
the ToxCast 320 and a list of approximately 75 compounds identified by the US-EPA screening program
for Tier 1 screening in the US (note: these 75 chemicals were selected based on high exposure potential to
humans and the environment only — these chemicals are not presumed a priori to have endocrine effects).
10.000 chemicals in >240 HTPS assays are expected to be screened until 2012. Signatures of toxicity in
environmental chemicals will be evaluated. A total of 18 people are employed for the whole programme. A
chemical library will be available on the website. ToxCast also collaborate with the toxicogenomic
working committee at the OECD. The finished ToxCast Programme and derivative results will at the end
be compared with existing data, and this will be done in cooperation with other EPA departments.

WEDNESDAY 14 NOVEMBER
Discussions on the STTA Assay

I7: The Secretariat opened the meeting and explained that the goal should be to have the agonist
STTA Test Guideline submitted to the WNT20 for adoption, which means that the VMG NA need to
address all comments from member countries and to develop a performance standard for the assay. Given
the short time line a revised draft should be submitted by the latest 2™ week of December to allow for
expert commenting in member countries and give the Secretariat a realistic chance to submit the draft TG
for approval at the WNT20 in early April 2008. The Secretariat also suggested merging the STTA
subcommittee and the PBTG into one group, the STTA sub-committee (STTA-SC).

18. Miriam gave a presentation on the work of the STTA SC. The group agreed that the test should
be used as a screen for prioritizing and not as a definite test and the assay response needs to be defined, not
its classification properties. The terminology should be slightly changed and the response should be
combined with a concentration to define: strong, moderate and negative activity at a given concentration. A
number of rather difficult discussions of the assays performance were held. The group discussed why not
testing should be done up to maximum solubility, however, since the test was not validated for this
application testing up to maximum solubility would not be appropriate and a limit concentration should be
set. The use of higher concentrations of DMSO (>1%) than what is outlined in the assay might lead to
cytotoxicity and suppression (inactivation) of the reporter luciferase and therefore false-negatives. Ray
outlined the three options; (i), use limit dose of xx mmolar; (i1), test until limit of solubility if you don’t get
a positive; and (iii), start somewhere and go up or down to a maximum concentration. Ray will provide
some suggested text on this.

19. The other discussion items involved functional assay conditions such as mycoplasma infection
monitoring, fold induction levels and responsive function and quality control.

Metabolism Working Group
20. Establishment of a Metabolism WG (Juliette Legler, Miriam Jacobs(coordinator), Christine

Nellemann, Pat Schmieder, Alexius Freyberger, Dan Dietrich, Ray Tice, Gary Timm) that will check with
ReproTect about S9-mix uses and other approaches. The group will report to the next VMG NA.
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Discussions on PBTG

21. Gary Timm presented some options how performance-based Test Guidelines could be used and
described some different scenarios. A lengthy discussion on the benefits and shortcomings of the different
options followed and the Secretariat explained that the case with several test methods for the same
endpoint are being developed and that me-too tests and performance standards for all of these will have to
be developed is a new issue. There is one TG with detailed Performance Standards, and that is TG435,
however there have never been any questions about how a TG435 me-too test should be judged, probably
because there are no me-too developments for this endpoint. The Secretariat will consult with the OECD
legal services if there may be legal problems with some of the options in respect of the Mutual Acceptance
of data (MAD).

Discussion on SPSF’s
22, Laurence Musset (Secretariat) introduced the SPSF issues and that 31 January 2008 is the
deadline for submission of SPSF for the WNT20 meeting. We have already preliminary SOPSFs for the

LumiCell, hERalpha and H295R assays that will be posted on the WNT WS. CERI will submit SPSFs for
ERTA, ARTA and JaCVAM will hopefully submit an SPSF for the comet assay.

Table 1. Main ongoing projects and their validation status

Receptor Binding Assays
Protocol 1. The FWA | binding Validation starting in early | US lead
assay protocol utilizes 2008 in 6 labs. SPSF | international
the Pan Vera hrERa submitted. collaboration
full length ER. study

Protocol 2. CERI
hrERa | protocol utilizes the
CERI-ERa, which
contains the ligand
binding domain  of

hrERa.
Human  recombinant | binding Under development. | METI
AR  assay. Ligand Approximately 900
binding domain chemicals have  been
expressed in E. coli. tested.
hrAR | Human  recombinant | binding Validation starting in 2008. | ECVAM  Lead
AR assay. international
collaboration
study
hrTR | Human  recombinant | binding Under development. | METI
TR assay. Full-length Approximately 60
expressed in E. coli chemicals have been tested
TRs al and Bl binding using both receptors.
assays.
Transcriptional Activation Assays
HelLa-9903 cells with | Stable, The agonist assay draft TG | CERI/MHLW
plasmids containing | ag/antag will be proposed to
hERa ¢cDNA driven by WNT20 for adoption.
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