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Evaluation and Interpretation of Results

59. Providing that all acceptability criteria are fulfilled, a test chemical is considered to be clearly
positive if:

a) at least one of the test doses exhibits a statistically significant increase compared with the concurrent
negative control,

b) the increase is dose-related when evaluated with an appropriate trend test,

¢) any of the results are outside the distribution of the historical negative control data for a given
species, vehicle, route, tissue, and number of administrations.

When all of these criteria are met, the test chemical is then considered able to induce DNA strand
breakage in the tissues studied in this test system. If only one or two of these criteria are satisfied, see
paragraph 62.

60. Providing that all acceptability criteria are fulfilled, a test chemical is considered clearly negative
if:

a) none of the test concentrations exhibits a statistically significant increase compared with the
concurrent negative control,

b) there is no concentration-related increase when evaluated with an appropriate trend test

c) all results are inside the distribution of the historical negative control data for a given species,
vehicle, route, tissue, and number of administrations

d) direct or indirect evidence supportive of exposure of, or toxicity to, the target tissue(s) has been
demonstrated.

The test chemical is then considered unable to induce DNA strand breakage in the tissues studied in
this test system.

61. There is no requirement for verification of a clearly positive or negative response.

62. In case the response is neither clearly negative nor clearly positive (i.e. not all the criteria listed in
paragraphs 59 or 60 are met) and in order to assist in establishing the biological relevance of a result, the
data should be evaluated by expert judgement and/or further investigations conducted, if scientifically
justified. Scoring additional cells (where appropriate) or performing a repeat experiment possibly using
optimised experimental conditions (e.g. dose spacing, other routes of administration, other sampling times
or other tissues) could be useful.

63. In rare cases, even after further investigations, the data set will preclude making a conclusion of
positive or negative results, and will therefore be concluded as equivocal.

64. To assess the biological relevance of a positive or equivocal result, information on cytotoxicity at
the target tissue is required (see paragraphs 54-55). Where positive or equivocal findings are observed
solely in the presence of clear evidence of cytotoxicity, the study would be concluded as equivocal for
genotoxicity unless there is enough information that is supportive of a definitive conclusion. In cases of a
negative study outcome where there are signs of toxicity at all doses tested, further study at non-toxic
doses may be advisable.
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Test Report

65.

The test report should include the following information:

Test chemical:
- source, lot number if available;
- stability of the test chemical, limit date for use, or date for re-analysis if known;

Mono-constituent substance:
- physical appearance, water solubility, and additional relevant physicochemical properties;

- chemical identification, such as TUPAC or CAS name, CAS number, SMILES or InChl code,

structural formula, purity, chemical identity of impurities as appropriate and practically feasible,
etc.

Multi-constituent substance, UVBCs and mixtures:

- characterised as far as possible by chemical identity (see above), quantitative occurrence and
relevant physicochemical properties of the constituents.

Solvent/vehicle:

- justification for choice of solvent/vehicle;

- solubility and stability of the test chemical in the solvent/vehicle, if known;

- preparation of dose formulations;

- analytical determinations on formulations (e.g., stability, homogeneity, nominal
concentrations);

Test animals:

- species/strain used and scientific and ethical justifications for the choice;

- number, age and sex of animals;

- source, housing conditions, diet, enrichment, etc.;

- individual weight of the animals at the start and at the end of the test, including body weight
range, mean and standard deviation for each group;

Test conditions:

- positive and negative (vehicle/solvent) control data;

- results from the range-finding study (if conducted);

- rationale for dose level selection;

- details of test chemical preparation;

- details of the administration of the test chemical;

- rationale for route of administration;

- site of injection (for subcutaneous or intravenous studies);

- methods for sample preparation, where available, histopathological analyses, especially for a

substance giving a positive comet response;

- rationale for tissue selection;

- methods for verifying that the test chemical reached the target tissue, or general circulation,
if negative results are obtained,;

- actual dose (mg/kg body weight/day) calculated from diet/drinking water test chemical
concentration (ppm) and consumption, if applicable;

- details of diet and water quality;
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- detailed description of treatment and sampling schedules and justifications for the choices
(e.g. toxicokinetic data, where available);

- method of pain relief, analgesia;

- method of euthanasia;

- procedures for isolating and preserving tissues;

- methods for preparing single cell/nucleus suspension;

- source and lot numbers of all reagents (where possible);

- methods for evaluating cytotoxicity;

- electrophoresis conditions;

- staining techniques used; and

- methods for scoring and measuring comets;

Results:

- General clinical observations, if any, prior to and throughout the test period for each animal;

- evidence of cytotoxicity if performed,;

- for studies longer than one week: Individual body weights during the study, including body
weight range, mean and standard deviation for each group; food consumption;

- dose-response relationship, where evident;

- for each tissue/animal, the % tail DNA (or other measures, if chosen) and median values per
slide, mean values per animal and mean values per group;

- concurrent and historical negative control data with ranges, means/medians and standard
deviations for each tissue evaluated;

- concurrent and historical positive control data;

- for tissues other than liver, a dose-response curve using the positive control. This can be
from data collected during the demonstration of proficiency (see paragraphs 16-17) and
should be accompanied by a justification, with citations to current literature, for the
appropriateness of the magnitude and scatter of the responses to the controls in that tissue;

- statistical analyses and methods applied; and

- criteria for considering a response as positive, negative or equivocal;

- frequency of hedgehogs in each group and per animal;

Discussion of the results
Conclusion

References

16

© OECD, (2014)

39



9

@

3

)

3

©

M

®

®

(10)

(1n

(12)

(13)

(14
(15)

(16)

an

OECD/OCDE TG 489

LITERATURE

Kirkland, D., G. Speit (2008), Evaluation of the ability of a battery of three in vitro genotoxicity
tests to discriminate rodent carcinogens and non-carcinogens III. Appropriate follow-up testing in
vivo, Mutation Research, Vol. 654/2, pp. 114-32.

Brendler-Schwaab, S. et al. (2005), The in vivo Comet assay: use and status in genotoxicity testing,
Mutagenesis, Vol. 20/4, pp. 245-54.

Burlinson, B. et al. (2007), Fourth International Workgroup on Genotoxicity Testing: result of the
in vivo Comet assay workgroup, Mutation Research, Vol. 627/1, pp. 31-5.

Burlinson, B. (2012), The in vitro and in vivo Comet assays, Methods in Molecular Biology, Vol.
817, pp. 143-63.

Smith, C.C, et al. (2008), Recommendations for design of the rat Comet assay, Muragenesis, Vol.
23/3, pp. 233-40.

Hartmann, A. et al. (2003), Recommendations for conducting the in vivo alkaline Comet assay,
Mutagenesis, Vol. 18/1, pp. 45-51.

McKelvey-Martin, V.J. et al (1993), The single cell gel electrophoresis assay (Comet assay): a
European review, Mutation Research, Vol. 288/1, pp. 47-63.

Tice, R.R. et al. (2000), Singie cell gel/Comet assay: guidelines for in vitro and in vivo genetic
toxicology testing, Environmental and Molecular Mutagenesis, Vol. 35/3, pp. 206-21.

Singh, N.P. et al. (1988), A simple technique for quantitation of low levels of DNA damage in
individual cells, Experimental Cell Research, Vol. 175/1, pp. 184-91.

Rothfuss, A. et al. (2010), Collaborative study on fifteen compounds in the rat-liver Comet assay
integrated into 2- and 4-week repeat-dose studies, Mutation Research, Vol., 702/1, pp. 40-69.

OECD (2015), “Introduction document to the OECD Test Guidelines on genotoxicity”, OECD
Publishing, Paris. In preparation.

OECD (2014), Reports of the JaCVAM initiative international pre-validation and validation
studies of the in vivo rodent alkaline comet assay for the detection of genotoxic carcinogens, Series
on Testing and Assessment, Nos. 195 and 196, OECD Publishing, Paris.

Olive, P.L., J.P. Banath, R.E. Durand (1990), Heterogeneity in radiation-induced DNA damage and
repair in tumor and normal cells using the “Comet” assay, Radiation Research, Vol. 122/1, pp. 86-
94.

Tice, R.R., G.H. Strauss (1995), The single cell gel electrophoresis/Comet assay: a potential tool
for detecting radiation-induced DNA damage in humans, Stem Cells, Vol. 13/1, pp. 207-14.

Collins, A.R (2004), The Comet assay for DNA damage and repair: principles, applications, and
limitations, Molecular Biotechnology, Vol. 26/3, pp. 249-61.

Rothfuss, A. et al. (2011), Improvement of in vivo genotoxicity assessment: combination of acute
tests and integration into standard toxicity testing, Mutation Research/Genetic Toxicology and
Environmental Mutagenesis, Vol. 723/2, pp. 108-20.

Kushwaha, S. et al. (2010), Evaluation of multi-organ DNA damage by Comet assay from 28 days
repeated dose oral toxicity test in mice: A practical approach for test integration in regulatory
toxicity testing, Regulatory Toxicology and Pharmacology, Vol. 58/1, pp. 145-54.

17

© OECD, (2014)

40



TG 489 OECD/OCDE

(18)

(19)

(20)

2y
(22)

(23)

24)

(25)

(26)

27)

28)

29)

(30)

€2y

(32)

(33)

Vasquez, M.Z. (2010), Combining the in vivo Comet and micronucleus assays: a practical approach
to genotoxicity testing and data interpretation, Mutagenesis, Vol. 25/2, pp. 187-99.

Bowen, D.E. (2011), Evaluation of a multi-endpoint assay in rats, combining the bone-marrow
micronucleus test, the Comet assay and the flow-cytometric peripheral blood micronucleus test,
Mutation Research, Vol. 722/1, pp. 7-19.

Recio, L. et al. (2010), Dose-response assessment of four genotoxic chemicals in a combined
mouse and rat micronucleus (MN) and Comet assay protocol, The Journal of Toxicological
Science, Vol. 35/2, pp. 149-62.

O'Donovan, M., B. Burlinson (2013), Maximum dose levels for the rodent comet assay to examine
damage at the site of contact or to the gastrointestinal tract, Mutagenesis, Vol. 28/6, pp. 621-3.

Hartmann, A. (2004), Use of the alkaline in vivo Comet assay for mechanistic genotoxicity
investigations, Mutagenesis, Vol. 19/1, pp. 51-9.

Nesslany, F. (2007), In vivo Comet assay on isolated kidney cells to distinguish genotoxic
carcinogens from epigenetic carcinogens or cytotoxic compounds, Mutation Research/Genetic
Toxicology and Environmental Mutagenesis, Vol. 630/1, pp. 28-41.

Brendler-Schwaab, S.Y., B.A. Herbold (1997), A new method for the enrichment of single renal
proximal tubular cells and their first use in the Comet assay, Mutation Research/Genetic
Toxicology and Environmental Mutagenesis,Vol. 393/1-2, pp. 175-8.

Toyoizumi, T. et al. (2011), Use of the in vivo skin Comet assay to evaluate the DNA-damaging
potential of chemicals applied to the skin, Mutation Research/Genetic Toxicology and
Environmental Mutagenesis, Vol. 726/2, pp. 175-80.

Struwe, M. et al. (2008), Detection of photogenotoxicity in skin and eye in rat with the photo
Comet assay, Photochemical and Photobiological Sciences, Vol. 7/2, pp. 240-9.

Wada, K. et al. (2012), A comparison of celi-collecting methods for the Comet assay in urinary
bladders of rats, Mutation Research/Genetic Toxicology and Envirommental Mutagenesis, Vol.
742/1-2, pp. 26-30.

Wang, A. et al. (2007), Measurement of DNA damage in rat urinary bladder transitional cells:
improved selective harvest of transitional cells and detailed Comet assay protocols, Mutation
Research/Genetic Toxicology and Environmental Mutagenesis, Vol. 634/ 1-2, pp. 51-9.

Burlinson, B. et al. (2007), In Vivo Comet Assay Workgroup, part of the Fourth International
Workgroup on Genotoxicity Testing. Fourth International Workgroup on Genotoxicity testing:
results of the in vivo Comet assay workgroup, Mutation Research/Genetic Toxicology and
Environmental Mutagenesis, Vol. 627/1, pp. 31-5.

Jackson, P. et al. (2012), Pulmonary exposure to carbon black by inhalation or instillation in
pregnant mice: effects on liver DNA strand breaks in dams and offspring, Nanotoxicology, Vol. 6/5,
pp. 486-500.

Sasaki, Y.F. et al. (2000), The comet assay with multiple mouse organs: comparison of Comet
assay results and carcinogenicity with 208 chemicals selected from the IARC monographs and
U.S. NTP Carcinogenicity Database, Critical Reviews in Toxicology, Vol. 30/6, pp. 629-799.

Sekihashi, K. et al. (2002), Comparative investigations of multiple organs of mice and rats in the
Comet assay, Mutation Research, Vol. 517/1-2, pp. 53-74.

Speit, G, M. Vasquez, A. Hartmann (2009), The comet assay as an indicator test for germ cell
genotoxicity, Mutation Research, Vol. 681/1, pp. 3-12.

18

© OECD, (2014)

41



(34)

(33)

(36)

G7)

(38)

(39)

(40)

(41)
(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

S}))

(52)

OECD/OCDE TG 489

Zheng, H., P.L. Olive (1997), Influence of oxygen on radiation-induced DNA damage in testicular
cells of C3H mice, International Journal of Radiation Biology, Vol. 71/3, pp. 275-282.

Cordelli, E. et al. (2003), Evaluation of DNA damage in different stages of mouse spermatogenesis
after testicular X irradiation, Jowrnal of Radiation Research, Vol. 160/4, pp. 443-451.

Merk, O., G. Speit (1999), Detection of crosslinks with the Comet assay in relationship to
genotoxicity and cytotoxicity, Environmental and Molecular Mutagenesis, Vol. 33/2, pp. 167-72.

Pfuhler, S., H.U. Wolf (1996), Detection of DNA-crosslinking agents with the alkaline Comet
assay, Environmental and Molecular Mutagenesis, Vol. 27/3, pp. 196-201.

‘Wu, J.H., N.J. Jones (2012), Assessment of DNA interstrand crosslinks using the modified alkaline
Comet assay, Methods in Molecular Biology, Vol. 817, pp. 165-81.

Spanswick, V.J., J.M. Hartley, J.A. Hartley (2010), Measurement of DNA interstrand crosslinking
in individual cells using the Single Cell Gel Electrophoresis (Comet) assay, Methods in Molecular
Biology, Vol. 613, pp. 267-282.

Kumaravel, T.S., AN. Jha (2006), Reliable Comet assay measurements for detecting DNA
damage induced by ionizing radiation and chemicals, Mutation Research/Genetic Toxicology and
Environmental Mutagenesis, Vol. 605(1-2), pp. 7-16.

Burlinson, B.et al. (2007), Fourth International Workgroup on Genotoxicity Testing: result of the
in vivo Comet assay workgroup, Mutation Research, Vol.627/1, pp. 31-5.

Kumaravel, T.S. et al. (2009), Comet Assay measurements: a perspective, Cell Biology and
Toxicology, Vol. 25/1, pp. 53-64. .

Ersson, C., L. Moller (2011), The effects on DNA migration of altering parameters in the Comet
assay protocol such as agarose density, electrophoresis conditions and durations of the enzyme or
the alkaline treatments, Mutagenesis, Vol. 26/6, pp. 689-95.

Maoller, P. et al. (2010), Assessment and reduction of Comet assay variation in relation to DNA
damage: studies from the European Comet Assay Validation Group, Mufagenesis, Vol. 25/2, pp.
109-11.

Forchhammer, L. et al. (2010), Variation in the measurement of DNA damage by Comet assay
measured by the ECVAG inter-laboratory validation trial, Mutagenesis, Vol. 25/2, pp. 113-23.

Azqueta, A. et al. (2011), Towards a more reliable comet assay: Optimising agarose concentration,
unwinding time and electrophoresis conditions, Mutation Research, Vol. 724/1-2, pp. 41-45.

Hayashi, M. et al. (2011), Compilation and use of genetic toxicity historical control data, Mutation
Research, Vol. 723/2, pp. 87-90.

Ryan, T. P. (2000), Statistical Methods for Quality Improvement, John Wiley and Sons, New York
2nd ed.

Appendix A of the European Convention for the Protection of Vertebrate Animals used for
Experimental and other Scientific Purposes (ETS No. 123)

OECD (2009), Test No. 412: Subacute Inhalation Toxicity: 28-Day Study, OECD Guidelines for
the Testing of Chemicals, Section 4, OECD Publishing, Paris.

OECD (2009), Test No. 413: Subchronic Inhalation Toxicity: 90-day Study, OECD Guidelines for
the Testing of Chemicals, Section 4, OECD Publishing, Paris.

Blakey, D.H., G.R. Douglas (1984), Transient DNA lesions induced by benzo[a]pyrene in Chinese
hamster ovary cells, Mutation Research, Vol. 140/2-3, pp. 141-45.

19

© OECD, (2014)

42



TG 489 OECD/OCDE

(53) Blakey, D.H., G.R. Douglas (1990), The role of excision repair in the removal of transient
benzo[a]pyrene-induced DNA lesions in Chinese hamster ovary cells, Mutation Research, Vol.
236/1, pp. 35-41.

(54)  OECD (2002), “Guidance Document on the Recognition, Assessment and Use of Clinical Signs as
Humane Endpoints for Experimental Animals Used in Safety Evaluation”, OECD Environment,
Health and Safety Publications (EHS), Series on Testing and Assessment, No. 19, OECD
Publishing, Paris.

(55) Nakajima, M. (2012), Tissue sample preparation for in vivo rodent alkaline Comet assay, Genes
and Environment, Vol. 34/1, pp. 50-4.

(56) Hartmann, A. et al. (2003), Recommendations for conducting the in vivo alkaline Comet assay,
Mutagenesis, Vol.18/1, pp.45-51.

(57)  Atlas of Comet Assay Images, Scientist Press Co., Ltd., Tokyo, Japan.

(58) Lovell, D.P, G. Thomas, R. Dubow (1999), Issues related to the experimenta! design and
subsequent statistical analysis of in vivo and in vitro Comet studies, Teratogenesis Carcinogenesis
Mutagenesis, Vol. 19/2, pp. 109-19.

(59)  Wiklund, S.J., E. Agurell (2003), Aspects of design and statistical analysis in the Comet assay,
Mutagenesis, Vol. 18/2, pp. 167-75.

(60)  Bright, J. et al. (2011), Recommendations on the statistical analysis of the Comet assay,
Pharmaceutical Statistics, Vol. 10/6, pp. 485-93.

(61)  Lovell, D.P,, T. Omori (2008), Statistical issues in the use of the Comet assay, Mutagenesis, Vol.
2373, pp. 171-82.

20

© OECD, (2014)

43



OECD/OCDE TG 489

ANNEX 1

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 in 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.

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.

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.

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 JaCVAM 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).

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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%1 ER STTA 7o F I=RA MY F— a3y Task3 WBITBV 77 Ly R7 SA4F ) 7HRIEE
(FFEF 74TV TERELZER)

T

Task3a 1 -9.6542 -9.277 -7.573 -7.21 -6.115 -5.608 ND ND

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 -6,397 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 -5.815 -5.271 ND ND

Task3b 4 -9.16 -8.683 -7.058 -6.46 -5.907 -5.416 ND ND

CERI Task3b 5 -8.895 -8.355 -6.777 -6.175 -5.691 -5.28 ND ND

Task3b 6 -9.05 -8.508 -7.149 -6.383 -5.843 -5.415 ND ND

Task3b 7 -8.515 -8.085 -6.685 ND -5.895 -5.406 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 -5.893 -5.347 ND ND

Task3b 10 -8.917 -8.431 -6.893 -6.322 -5.903 -56.28 ND ND

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

SO 0.227 0.275 0.269 0.290 0.129 0.108

Task3a 1 -8.743 -8.453 -6.922 -6.598 -6.726 -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 -65.185 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 -5.767 -5.324 ND ND

Mean -8.821 -8.445 -6.924 -6.510 -56.657 -5.2567

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

Task?2a 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 -5,432 -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
HIYOSH! Task3b 1 -8.544 -8.292 -6.373 -6.009 -5.713 ND ND ND

Task3b 2 -8.483 -8.167 -6.126 -5.656 -5.341 ND ND ND

Task3b 3 -8.633 -8.239 -6.266 -5.788 -5.3569 ND ND ND

Task3b 5 -8.343 -8.051 -6.059 ND -5.197 ND ND ND

Mean -8.505 -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 -7.673 -7.221 -6.115 -5.608

Maximum -8.320 -8.051 -6.059 -5.506 -5.173 -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 -6.1567 -5.594
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#2 ERSTTA7 & I=A MU F— 3 Task3 IZRBIT D a— FMe#EBEHED T ¥ T =X h
R R

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

ATGO01 |ICI 182,780

ATGO02 {Mifepristone(Mifeprex)=RU-486

ATGO03 {4,4'~(Hexafluoroisopropylidene)diphenol

ATGO004 |Methylpiperdinylpyrazole dihydrochloride

ATGO005 |4-Hydroxytamoxifen

ATGO006 |Raloxifene HCI

ATGO07 |Clomiphene citrate(cis and trans mixture)

ATGO08 |Dibuty! phthalate

ATGOO09 |Atrazine

ATGO10 |Flutamide

ATGO11 {4,4'~Cyclohexylidenebisphenol

4,4'-[1-[4-[1-(4-Hydroxyphenyl)-1-
ATGO12 methylethyllphenyl]ethylidenelbis[phenol]

ATGO13 |Apigenin

ATGO14 |Genistein

ATGO15 |Dibenzolah]anthracene

ATGO16 |p—n—nonylphenol ) : 3 A Negative (4/4)
B

ATGO017 |Flavone

ATGO18 |Resveratrol

ATGO19 |Fenarimol

ATGO020 |17b—estradiol

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

Sensitivity: 88% 100% 100% 100% 100% (97%)*
Specificity : 100% 100% 100% 88% 100% (97%)*

*: Values in parenthesis are calculated with all individual data derived in 4 laboratories (N=65).
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1A OECD VMG-NA TEE NS BRDTFTE

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

+ 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

> 1St WNT commenting round in July 2014 for:

— The draft TG 455, updated to include test methods for the detection of
anti-estrogenic activity of chemicals

~ 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.

1B TG455 7 v 77— MRSLBDOHTA RTA VRONT =<V AAE F— FOER

Agonist assay Antagonist assay

TG455 Performance based TG update
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