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ANNEX1

Definitions

Alkaline single cell gel electrophoresis: Sensitive technique for the detection of primary DNA damage at
the level of individual cell/nucleus

Comet: The shape that nucleoids adopt after submitted to one electrophoretic field, due to its similarity to

comets: the head is the nucleus and the tail is constituted by the DNA migrating out of the nucleus in the
electric field.

A critical variable/parameter: This is a protocol variable for which a small change can have a large impact
on the conclusion of the assay. Critical variables can be tissue-specific. Critical variables should not be
altered, especially within a test, without consideration of how the alteration will alter an assay response, for
example as indicated by the magnitude and variability in positive and negative controls. The test report
should list alterations of critical variables made during the test or compared to the standard protocol for the
laboratory and provide a justification for each alteration.

Tail intensity or % tail DNA: This corresponds to the intensity of the comet tail relative to the total
intensity (head plus tail). It reflects the amount of DNA breakage, expressed as a percentage.
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ANNEX 2
The Factorial Design for Identifying Sex Differences in the ir vivo Comet Assay

The factorial design and its analysis

1. In this design, a minimum of 5 males and 5 females are tested at each concentration level
resulting in a design using a minimum of 40 animals (20 males and 20 females, plus relevant positive
controls.) '

2. The design, which is one of the simpler factorial designs, is equivalent to a two-way analysis of
variance with sex and concentration level as the main effects. The data can be analysed using many
standard statistical software packages such as SPSS, SAS, STATA, Genstat as well as using R.

3. The analysis partitions the variability in the dataset into that between the sexes, between the
concentrations and that related to the interaction between the sexes and the concentrations. Each of the
terms is tested against an estimate of the variability between the replicate animals within the groups of
animals of the same sex given the same concentration. Full details of the underlying methodology are
available in many standard statistical textbooks (see references) and in the 'help' facilities provided with
statistical packages.

4, The analysis proceeds by inspecting the sex X concentration interaction term in the ANOVA
table'. In the absence of a significant interaction term the combined values across sexes or across
concentration levels provide valid statistical tests between the levels based upon the pooled within group
variability term of the ANOVA.

5. The analysis continues by partitioning the estimate of the between concentrations variability
into contrasts which provide for a test for linear and quadratic contrasts of the responses across the
concentration levels. When there is a significant sex x concentration interaction this term can also be
partitioned into linear x sex and quadratic x sex interaction contrasts. These terms provide tests of whether
the concentration responses are parallel for the two sexes or whether there is a differential response
between the two sexes.

6. The estimate of the pooled within group variability can be used to provide pair-wise tests of the
difference between means. These comparisons could be made between the means for the two sexes and
between the means for the different concentration level such as for comparisons with the negative control
levels. In those cases where there is a significant interaction comparisons can be made between the means
of different concentrations within a sex or between the means of the sexes at the same concentration.

! Statisticians who take a modelling approach such as using General Linear Models (GLMs) may
approach the analysis in a different but comparable way but will not necessarily derive the traditional
ANOVA table which dates back to algorithmic approaches to calculating the statistics developed in a
pre-computer age.
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ANNEX 3
Current Limitations of the Assay

Due to the current status of knowledge, several limitations are associated with the in vivo comet assay. It is
expected that these limitations will be reduced or more narrowly defined as there is more experience with
application of the assay to answer safety issues in a regulatory context.

1. Some types of DNA damage may be short-lived, i.e. may be repaired too quickly to be observed
24 hours or more after the last dose. There is no identifiable list of the types of short-lived
damages, nor of the substances which are likely to cause this type of damage, nor is it known over
what time period this type of damage can be detected. The optimum sampling time(s) may also be
substance- or route-specific and sampling times should be determined from kinetic data (for
example the time, Ty, at which the peak plasma or tissue concentration is achieved), when such
data are available. Most of the validation studies supporting this guideline specified necropsy 2 or
3 hours following administration of the final dose. Most studies in the published literature
describe administration of the final dose between 2 and 6 hours prior to sacrifice. Therefore these
experiences were used as the basis for the recommendation in the test guideline that, in the absence
of data indicating otherwise, the final dose should be administered at a specified time point
between 2 and 6 hours prior to necropsy.

2. There are no identifiable study data that examine the sensitivity of the test for the detection of
short-lived DNA damage following administration in food or drinking water compared to
administration by gavage. DNA damage has been detected following administration in feed and
drinking water, but there are relatively few such reports compared to the much greater experience
with gavage and i.p. administration. Thus the sensitivity of the assay may be reduced for
substances which induce short-lived damage administered through feed or drinking water.

3. No inter-laboratory studies have been conducted in tissues other than liver and stomach, therefore
no recommendation has been established for how to achieve a sensitive and reproducible response
in tissues other than liver, such as expected positive and negative control ranges. For the liver,
agreement on setting a lower limit to the negative control value also could not be reached.

4. Although there are several publications demonstrating the confounding effect of cytotoxicity in
vitro, very little data have been published in vivo and therefore no single measure of cytotoxicity
could be recommended. Histopathological changes such as inflammation, cell infiltration,
apoptotic or necrotic changes have been associated with increases in DNA migration however, as
demonstrated by the JaACVAM validation trial (OECD, 2014), these changes do not always result
in positive comet findings and consequently no definitive list of histopathological changes that are
always associated with increased DNA migration is available. Hedgehogs (or clouds, ghost cells)
have previously been suggested as an indicator of cytotoxicity, however, the etiology of the
hedgehogs is uncertain. Data exist which suggest that they can be caused by substance-related
cytotoxicity, mechanical/enzyme-induced damage initiated during sample preparation (Guerard et
al., 2014) and/or a more extreme effect of test chemical genotoxicity. Other data seem to show
they are due to extensive, but perhaps repairable DNA damage (Lorenzo et al., 2013).

5. Tissues or cell nuclei have been successfully frozen for later analysis. This usually results in a
measurable effect on the response to the vehicle and positive control (Recio at al., 2010; Recio at
al., 2012; Jackson at al., 2013). If used, the laboratory should demonstrate competency in freezing
methodologies and confirm acceptable low ranges of % tail DNA in target tissues of vehicle
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treated animals, and that positive responses can still be detected. In the literature, the freezing of
tissues has been described using different methods. However, currently there is no agreement on
how to best freeze and thaw tissues, and how to assess whether a potentially altered response may
affect the sensitivity of the test.

6. Recent work demonstrates that the list of critical variables is expected to continue to become
shorter and the parameters for critical variables more precisely defined (Guerard et al., 2014).
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Study Management Team {SMT)

Statistical Analysis
° Kyoto Univ.

°JaCVAM  Hajime Kojima, Ph.D.
AtsushiOno, Ph.D.
°oECVAM Susanne Bremer, Ph.D.
sEFSA Miriam Jacobs, Ph.D.
°US-EPA  SusanC. Laws, Ph.D.

Takashi Sozu, Ph.D.

oNIHS/Japan
Jun Kanno, M.D.
oOECD VNG-NA

°Management of Protocol
«Technical support

Masahiro Takeyo,éhi, Ph.D.
i

atodes

Hiyoshi

(Japanese-lab) (EU-1a

Otsuka
{Japanese-lab)

1 ERSTTA7 v & F=X MABRONY 7 — 5 VAR

Start chemical distribution from JaCVAM.

Start cell culturing at each lab and prepare cell stocks.

Task-1 | Confirm the edge effects no edge effects> use 96-well
(establish the plate layout ) edge effects are expected

- not use edge wells

Confirm if the test system is Test un-coded 3 chemicals in
properly setup, and the “Agonist” Assay.
participating lab can
demonstrate the basic assay
performance.

Task-2 Confirm lab performance for Test un-coded 4 chemicals in
“Antagonist” (ATG) assay “Antagonist” Assay.
(including range finding test,
cytotoxicity (cytotox.) test)

Task-3 | Testcoded chemicalsin «Test “anti-estrogenic” activities of
“Antagonist” (ATG) assay coded 20 chemicals/lab.

B2 ERSTTA 7V =X FRBRONY T—3 3 VEBRT VA
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Kaneka
(Japanese-lab)




4 AR EcoScreen™ cell line was developed by Otsuka Pharm. Co., Ltd.
% Host cell line: CHO-K1 (derived from Ovary of Chinese hamster)
& No functional ERa, ERB, AR, TR« and TRp (Confirmed by mock transfection assay)
# Commerdally available system '

AR-EcoScreen™ cell line ) ]
For BOTH AR Activity and Cytotoxicity Evaluations

3 AR-EcoScreen #ij
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®1 ERSTTAT v F =X bR)F—a v Task8 BT BV 77 LRI SAFYT
HEE GRFEZFA4T7 VT E@BLER)

T

9542 0.217 7573 7.21 5.115 5608  ND ND

Task3a 1

Task3a 2 -8.958 -8.494 -7.003 -6.445 -5,761 -5.359 ND ND

Task3a 3 -9.038 -8.563 -6.982 -6.382 -5.721 -5.397 ND ND

Task3a 4 -9.129 -8.683 -7.358 -6.764 -6.095 -5.583 ND ND

Task3b 2 -9.058 -8.604 -6.655 -6.273 ND ND ND ND

Task3b 3 -9.128 -8.678 ~7.036 -6.466 -5.816 -5.271 ND ND

Task3b 4 -9.16 -8.683 -7.055 -6.46 -5.807 -5.416 ND ND

CERI Task3b 5 -8.895 -8.355 -8.777 -6.176 -5.691 -5.28 ND ND

Task3b 6 -9.06 -8.508 -7.149 -6.383 -5.843 5,415 ND ND

Task3b 7 -8.515 -8.085 -6.685 ND -5.895 -65.405 ND ND

Task3b 8 -9.178 -8.832 -7.318 -6.833 -5.862 -5.446 ND ND

Task3b 9 -9.027 -8.6 -7.193 -6.68 -6.893 -5.347 ND ND

Task3b 10 -8.917 -8.431 -6.893 -6.322 -5.903 -5.28 ND ND

Mean -9.046 -8.599 -7.052 -6.533 -5.875 -5.401

SD 0.227 0.275 0.269 0.290 0.129 0.108

Task3a 1 -8.743 - -8.453 -6.922 -6.598 -5.726 -5.36 ND ND

Task3a 2 -8.798 -8.535 -6.898 -6.627 -5.477 -5.202 ND ND

Task3a 3 -8.818 -8.558 -6.942 -6.566 -5.467 -5.185 ND ND
OTSUKA Task3b 1 -8.928 -8.352 -6.867 -6.376 -5.696 -5.276 ND ND

Task3b 2 -8.736 -8.369 -6.849 -6.439 -5.811 -5.192 ND ND

Task3b 3 -8.905 -8.402 -7.064 -6.454 -6.767 -5.324 ND ND

Mean -8.821 -8.445 -6.924 -6.510 -5.657 -5.257

SD 0.080 0.086 0.077 0.101 0.149 0.075

Task3a 1 -9.465 -9.3 -7.501 -7.221 -5.395 -5.097 ND ND

Task2a 2 -8.51 -8.277 -6.426 -6.047 -5.342 ND ND ND

Task3a 3 -8.32 -8.054 -6.188 ND -5.264 ND ND ND
KANEKA [Task3a 4 -8.495 -8.105 -6.586 -6.075 -5.716 -5.378 ND ND

Task3a 5 -8.361 -8.106 -6.13 ND -5.441 ND 4.7 ND

Mean -8.630 -8.368 -6.566 -6.448 -6.432 -5.238

SD 0.474 0.528 0.554 0.670 0.172 0.199

Task3a 1 -8.548 -8.307 -6.548 -6.256 -5.338 ND ND ND

Task3a 2 -8.415 -8.199 -6.422 -6.096 -5.359 ND ND ND

Task3a 3 -8.472 -8.225 -6.417 -6.146 -5.173 ND ND ND

Task3a 4 -8.6 -8.206 -6.361 -5.506 -5.504 ND ND ND
HIYOSHI Task3b 1 -8.544 -8.292 -6.373 -6.009 -5.713 ND ND ND

Task3b 2 -8.483 -8.167 -6.126 -5.556 -5.341 ND ND ND

Task3b 3 -8.633 -8.239 -6.266 5,788 -6.3569 ND ND ND

Task3b 5 -8.343 -8.051 -6.059 ND -6.197 ND ND ND

Mean -8.506 -8.211 -6.322 -5.908 -5.373 NA

SD 0.096 0.080 0.163 0.295 0.172 NA

No. of values 32 32 32 28 31 20

Total mean -8.803 -8.437 -6.769 -6.363 -5.632 -5.341

Total SD 0.324 0.305 0.414 0.401 0.263 0.126

Minimum -9.542 -9.300 -7.573 -7.221 -6.115 -5.608

Maximum -8.320 -8.051 -6.059 -5.606 5173 -5.097

Mean+2SD -8.156 -7.828 -5.942 -5.561 -5.107 -5.088

Mean—2SD -9.450 -9.046 -7.596 -7.165 -6.157 -5.694
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%2 ERSTTAT & A=A MY F— 3 Task3 12815 2— NEBEBRMWEDT ¥
== A HEERHERE R

Code Chemical name Candidate effect CERI | OTSUKA | KANEKA | HIYOSHI Total

ATGOO1 {ICI 182,780

ATGO002 |Mifepristone(Mifeprex)=RU-486

ATGO03 |4,4'~(Hexafluoroisopropylidene)diphenof

ATG004 |Methylpiperdinylpyrazole dihydrochloride

ATGO05 |4-Hydroxytamoxifen

ATGO06 |Raloxifene HCI

ATGOO07 {Clomiphene citrate(cis and trans mixture)

ATGOO8 |{Dibutyl phthalate

ATGOO09 |Atrazine

ATGO10 |Flutamide

ATGO11 |4,4'-Cyclohexylidenebisphenol

ATGO12 4,4'—[1-[4-[1-(4-Hydroxyphenyl)-1-
methylethyl]phenyl]ethylidene]bis{phenol]

ATGO13 |Apigenin

ATGO14 {Genistein

- :
ATGO15 |Dibenzo[a,hlanthracene -
ATGO16 [p—~n—nonylphenol Negative Negative Negative 4/4)

3 o
ATGO17 |Flavone ¢ Vi - i 5

2

ATGO18 |Resveratrol . 3 ;g?

ATGO19 [Fenarimol

ATGO20 |17b-estradiol : N

2x2 table analysis compared with candidate effects Accuracy: 94% 100% 100% 94% 100% (97%)%
Sensitivity: 88% 100% 100% 100% 100% (97%)*
Spegcificity : 100% 100% 100% 88% 100% (37%)*

*; Values in parenthesis are calculated with all individua! data derived in 4 laboratories (N=65).
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e

# 3 ERSTTAJEE BGlLucHEIC X BbZEMEOT 2 B
3 P : :

1 d-hydroxtamaxifen 8047-06-3 POS  |3.07x10° |PDS  208x107 imoderate POS |POS gg?fm” Pharmacedtical
2! Dibenzofa.hi anthracene 53-70-3/P0S  |MoICSG  iPOS  INpICEG  (POS PP Polyyelic Latioratury Chemical,
Compound Matural Product
3iKifepristone B4371-85-31P0OS 561 x10° MEG - mild POS MEG Slernid Pharmaceutical
4 Raloxifens HCI £2640-068 POS  7.86x 10" POS  4.19x10% Imoderats POS |POS i’g}’fé ggfmﬁn Pharmaceutical
5, Tamoxifen 10540-28-11POS 1491 %107 POS  1817x107 IPOS POS gﬁ;‘l’ffm” Pharmaceutical
8 17-5 estradicl 50282 NEG - NEG |- tobe negative  |PN Steroid Pharmaceufical,
Weterinar: Agent
Heterocyclic Dy, Matural Product,
7 :Apigenin 520-36-5:NEG - MNEG - MNEG NEG Compound Pharmacsutical
i Intermediate
81 Atrazine 1912249 NEG |- NEG - NEG PN Heterocyailc Herbicide
Compnund
Ester, Phthalic Acid iCosmetic ingredient,
i Di-n-butyl phthalate BAT42 I NEG - MEG - MNEG NEG Industrial Chemical,
Plasticizer
: Heterocyclic Fungicide
10:Fenarimol 60168-88-9iMEG i~ NEG i~ nntipsied PN Compound,
Pyrfimidinge
Flavonoid, Matural Product,
11iFlavone 525-82-BiNEG - MNEG - to be negative 1PN Heterocyclic Pharmaceutical
) Compound
12/ Flutamide 12311-84-7 NEG I~ MEG - NEG PN Amide Pharmaceufical,
: Yeterinary Agent
P . . ) Flavonoid, Matural Product,
13%88-[\[8{93“ 4£48-T2-0 NEG - MNEG: - e be negative NEG Hetezrggycn.c Pharmaceutical
14 p-n-nonylphenal ' 104-40-5 NEG - NEG  i- nottested NEG Phenol Chemical intermediate
16| Resveratral §01-36-0/NEG |- NEG - fobenegative |NEG il Mataral Product

» Common chemicals tested in the STTA and BG1Luc ER TA assays that were designated as ER antagonists or negatives and used to evaluate accuracy in the BG1 Luc ER TA validation study (3)(81).

b Maximum concentration tested in the absence of limitations due to cytotoxicity or insolubility was 1 x 10-3 M (STTA Assay) and 1 x 10-5 M (BG1Luc ER TA Assay).

! The Validation Report of the Stably transfected Transcriptional Activation Assay to Detect ER mediated activity, Part B (31)

2 ICCVAM Test Method Evaluation Report on the LUMI-CELL ER (BG1Luc ER TA) Test Method: An In Vitro Method for Identifying ER Agonists and Antagonists (3).

3 Mean IC50 values were calculated with values reported by the laboratories of the BG1Luc ER TA validation study (XDS, ECVAM, and Hiyoshi) (3).

1 Classification as an ER antagonist or negative was based upon information in the ICCVAM Background Review Documents (BRD) for ER Binding and TA test methods (32) as well as information obtained from
publications published and reviewed after the completion of the ICCVAM BRDs (3) (18) (31) (33).

% Substances were assigned to one or more chemical classes using the U.S. National Library of Medicine’s Medical Subject Headings (MeSH), an internationally recognized standardized classification scheme (available

at http//www.nlm.nih.gov/mesh).
¢ Substances were assigned to one or more product classes using the U.S. National Library of Medicine’s Hazardous Substances Data Bank (available at http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB).
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4 OECD VMG-NA THEEEN ERSTTA LT 24RBDTFE

Project 4. 34 TG STTA for anti-
estrogenic activity of chemicals [JF]

« Validation completed in 2013 and report and draft TG available in
spring 2014.
» TG 455 and TG 457 merged into a new TG 455 that includes both
the ER agonist and ER antagonist components
¢ 1 WNT commenting round in July 2014 for:
— The draft TG 455, updated to include test methods for the detection of
anti-estrogenic activity of chernicals
- The validation report of the human ER mediated reporter gene assay to
detect antagonist activity using hERa-Hela-9903 cell line,
— The draft updated Performance Standards for STTA in vitro assays to
detect ER antagonists
+ Few comments received, will be addressed during autumn. Any
remaining issues will be discussed at the VMG NA meeting (Paris, 2-
4 December 2014)
¢ Draft updated TG expected to be submitted for approval to WNT in
April 2015.

5 AR STTA NV F— g VREBREE OME

Training phase
The technical transier.

Erdge effect chieck of thefadlity in each labaratory.
Proficiency test using minimatreferencechemicals.

Phasel
Confirm the oversd laboratory proficiency using same lots of reference
chemials.
Cotbect data to set thereference criteria for mestanoions.

KFBd conduct assay using the same maker of referencechemicalsobmined in
Korea. Thedak from the KFD&wil be used to confirm thewalidity of
performarice oriteria

Phase 2
Frovide thesupplemertaidata according to previous Peer revisw Comments.
Evaluatethe assay performance [within/betw eerdiaboratony reprod ucibility
and predicfive capacity] by testing 1 codedchemicals [each fivefor agonist
and antagomist],
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