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FOREWORD

The project for developing a validation report and a Test Guideline for the Bhas 42 Cell
Transformation Assay (CTA) was proposed by Japan and included in the Test Guideline work plan in
2010, after completion of international validation studies. The validation report was subsequently
developed and peer-reviewed by the EU Reference Laboratory for Alternatives to Animal Testing (EURL
ECVAM) Scientific Advisory Committee (ESAC). The ESAC peer review served as a basis for the
development of the EURL ECVAM Recommendation on the Cell Transformation Assay based on the
Bhas 42 cell line, publicly available on the EURL ECVAM website.

The validation report of the Bhas CTA was circulated for comments to the Working group of the
National Coordinators for the Test Guidelines Programme (WNT) in October 2013. It was discussed by the
expert group on cell transformation assays in a meeting held in Paris in January 2014 and subsequently
endorsed by the WNT at its 26" meeting in April 2014. The Joint Meeting of the Chemicals Committee
arlljd the Working Party on Chemicals, Pesticides and Biotechnology agreed to its declassification on
7% July, 2014.

This document is published under the responsibility of the Joint Meeting of the Chemicals Committee
and the Working Party on Chemicals, Pesticides and Biotechnology.
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Modular approach

The European Centre for the Validation of Alternative Methods (ECVAM) developed a
modular approach to the wvalidation of alternative methods, where the various
information requirements for peer-review and as generated during the validation
process are broken down into 7 independent modules. In this report, module 1 (test
definition) is described in section 1, Rationale for the proposed test, section 2,
Organization of the study, sections 3.1.1 and 4.1.1, Study design (on the 6-well method
and on the 96-well method, respectively) and sections 3.2 and 4.2, Protocol, and briefly
mentioned in section 5, General discussion. After the presentation of assay results in
sections 3.3 and 4.3, modules 2-5 (within-laboratory reproducibility, transferability,
between-laboratory reproducibility and predictive capacity) are assessed in sections 3.4
and 4.4, Discussion and section 5, General discussion. Modules 6 and 7 (applicability
domain and performance standards) are not addressed in this report.
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Preface

The Organisation for Economic Co-operation and Development (OECD) has published a
detailed review paper (DRP) on the cell transformation assays (CTAs) [OECD, 2007],
where Syrian Hamster Embryo (SHE) and BALB/c 3T3 CTAs are dealt with as assays
having potential to detect non-genotoxic as well as genotoxic carcinogens. Meanwhile, a
new CTA using the Bhas 42 cells which were clonally derived from the BALB/c 3T3 cells
transfected with v-Ha-ras gene was developed at about the same time as the
compilation of the review. Hadano Research Institute (HRI), Food and Drug Safety
Center (FDSC) undertook a research project financed by the New Energy and Industrial
Technology Development Organization NEDO, Japan) to refine, evaluate and validate
the Bhas 42 CTA. HRI applied the assay to various chemicals under the project, and the
accumulated data showed that the assay was promising to predict chemical
carcinogenicity. The study presented in this report was executed to validate the Bhas 42
CTA in a formal inter-laboratory validation study. Two protocol variants of the Bhas 42
CTA were considered in this study: the 6-well plate and the 96-well plate protocols. The
ultimate goal of this study is to develop an OECD Test Guideline for the Bhas 42 CTA.
The study was supervised by the Validation Management Team (VMT) established by
the Japanese Centre for the Validation of Alternative Methods (JaCVAM). This report
includes a short introduction on the context and background of the study, the
presentation of the results generated in the validation study and the conclusions by the
VMT.
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Summary

Carcinogenicity is a key element in the hazard and risk assessment of chemicals for
human health and has traditionally been assessed using the chronic carcinogenicity
bioassay in rodents. Rodent carcinogenicity tests are costly in terms of time, money, and
the large number of animals sacrificed. With the aims of reducing the number of rodent
bioassays conducted, as well as the associated time and costs, while maintaining
efficient discrimination of carcinogens from non-carcinogens, several iIn vitro
alternatives have been developed. Among them, in vitro genotoxicity tests have been
routinely employed to provide adjunct data with which to screen chemicals for
carcinogenicity. However, direct DNA damage is but one of mechanisms involved in
chemical carcinogenesis, since some carcinogens are non-genotoxic. I/n wvitro cell
transformation mimics multistage carcinogenesis in experimental animals, and cell
transformation assays (CTAs) can detect both non-genotoxic as well as genotoxic
carcinogens. The conventional CTAs have been carried out using primarily Syrian
hamster embryo (SHE) cells, BALB/c 3T3 cells and C3H/10T1/2 cells. The Bhas 42 cells
were established from the BALB/c 3T3 cells by the transfection of v-Ha-ras gene more
than twenty years ago and postulated to be an initiated cell population in the two-stage
carcinogenesis theory. Using the Bhas 42 cells, a sensitive short-term CTA was
developed which is capable of detecting both tumor-initiating and tumor-promoting
activities of chemical carcinogens.

The evolution of the Bhas 42 CTA has spawned two methods. One is a 6-well method
where the assay is carried out using 6-well micro-plates and the other is a 96-well
method where 96-well micro-plates are used. The Bhas 42 CTA was developed, refined
and applied to various chemicals using 6-well micro-plates. Later the 96-well method
was added as a modification that has the potential to be utilized for high throughput
automated applications. The protocol of each of the 6-well and 96-well methods consists
of two assay components, the initiation assay and the promotion assay, to detect the
tumor-initiating activity and the tumor-promoting activity of chemicals, respectively.
The assay procedures are fundamentally the same between the 6-well and 96-well
methods. The cells are apportioned relative to each well-size (6-well micro-plate or
96-well micro-plates), cultured and treated with a test chemical for the same duration
and the production of transformed foci is observed.

Hadano Research Institute (HRI), Food and Drug Safety Center (FDSC) undertook a
New Energy and Industrial Technology Development Organization (NEDO) Project in
Japan. Among the purposes of this large project was to refine, evaluate and validate the
Bhas 42 CTA. HRI finished three validation studies, pre-validation and validation
studies on the 6-well method and a validation study on the 96-well method. The report
of the pre-validation study on the 6-well method (available elsewhere) is excluded from
this report since a validation management team (VMT) was not organized for that study.
Nevertheless those study results are compared with those of other validation studies in
section 5, General discussion. This validation study report provides details on the latter
two validation studies (6-well method and 96-well method) that were supervised by the
CTA Advisory Committee and VMT.

The validation study performed on the 6-well method involved six laboratories from
three countries. Twelve coded chemicals were examined in total and each chemical was
tested by three laboratories. In the initiation assay, concordant results were obtained by
three laboratories for eight out of ten chemicals and in the promotion assay, concordant
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results were achieved for ten of twelve chemicals. The 6-well method discriminated all
six carcinogens and two tumor-promoters from four non-carcinogens. Thus, the present
study demonstrated that the Bhas 42 CTA using 6-well micro-plates is transferable
between laboratories, reproducible between laboratories and applicable to the
prediction of chemical carcinogenicity. In addition, by comparison of the present results
with intra-laboratory data previously published, within-laboratory reproducibility in
the 6-well method was also confirmed.

The validation study performed on the 96-well method involved four participating
laboratories. The study was conducted in a stepwise manner (pre-validation phase,
validation phase I and validation phase II). 3-Methylcholanthrene (MCA) and
12- O-tetradecanoylphorbol-13-acetate (TPA) were examined in the pre-validation phase
and coded chemicals were tested in the validation phases I and II. A total of 25
chemicals were tested including duplicate chemicals between phases. In the
pre-validation phase, the respective results of MCA and TPA were quite similar among
all four laboratories. In validation phase I, seven coded chemicals were examined and
each chemical was tested by the four laboratories. In the initiation assay, concordant
results were obtained by four laboratories for six chemicals. In the promotion assay,
concordant results among all four laboratories were achieved for four chemicals and for
the remaining three chemicals concordant results were obtained by three laboratories.
In validation phase II, 16 coded chemicals were examined and each chemical was tested
by two laboratories. The results were concordant between the two respective
laboratories for all 16 chemicals. MCA and TPA were tested under coded conditions in
phase I, and the results were quite similar to those in the pre-validation phase.
Benzolalpyrene was examined in phases I and II and the judgments were identical
between both phases in every laboratory. The transformation frequency of each positive
control was statistically significantly different from that of corresponding negative
control and the cluster of transformation frequency in positive controls was quite
separate from that in negative controls. Overall, 10 out of 12 carcinogens and
tumor-promoters were positive and 8 out of 9 non-carcinogens were negative in the
96-well method of Bhas 42 CTA. These results proved that the 96-well method is robust,
transferable between laboratories, reproducible both within and between laboratories,
and applicable to the prediction of chemical carcinogenicity.

The 6-well method and the 96-well method produced the same results for 15 out of the
17 chemicals duplicated between the validation study on the 6-well method and that of
the 96-well method.

The VMT reviewed the results of the validation studies on the 6-well method and the
96-well method.

b
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1 Rationale for the proposed test

1.1 Introduction

The assessment of carcinogenicity is one of the most important issues in the regulation
of chemicals. Carcinogenicity is traditionally assessed using chronic carcinogenicity
bioassays performed in rodents. Standard carcinogenicity tests are performed using
hundreds of mice and rats and incur large expenditures in terms of cost and time,
usually 2 years. The new European chemical legislation (REACH, Registration,
Evaluation, Authorization and Restriction of Chemicals), which limits animal use for
safety assessment, has recently been enacted. Situations such as this, other regulatory
global requirements, and public pressures necessitate the use of validated cost-effective
in vitro alternative test methods that can reduce/replace the use of animals for the
assessment of chemical carcinogenicity. Genotoxicity tests (in vivo and in vitro) have
come to serve as adjuncts to routine in vivo carcinogenicity tests, both for screening
purposes and prediction purposes and to help resolve mechanism(s) of action. However,
a significant number of carcinogens are considered to be non-genotoxic [Hernandez et
al, 2009]. In order to avoid this limitation by using standard genotoxicity tests, it is
desirable that a more encompassing reliable in vitro test other than the genotoxicity
assays be included in the battery of short-term assays for the prediction of chemical
carcinogenicity. An in vitro cell transformation assay (CTA) is such a unique system.
The CTA, of which there are several, is an assay measuring the phenotypic conversion
from normal to malignant characteristics in cultured mammalian cells exposed to test
chemicals. Among the available CTAs, focus formation assays, generally using BALB/c
3T3 cells or C3H 10T1/2 cells, and colony forming assays, most often using Syrian
hamster embryo (SHE) cells, have been acknowledged as the principal in vitro
screening transformation methods for chemical carcinogens [Kakunaga and Yamasaki,
1985; Montesano et al., 1986]. However, these CTAs have not yet been fully embraced by
regulatory authorities for routine use in the regulation of potential chemical
carcinogens [TARC/NCI/EPA Working Group, 1985; OECD, 2007].

Although a two-stage theory of chemical carcinogenesis has been hypothesized
[Berenblum I, 1941b], at present, it is considered to involve multiple stages. However,
the two-stage model of carcinogenesis can serve as a suitable, though abridged,
representation of multi-stage carcinogenesis. The two-stage carcinogenesis model been
described as being comprised of an initiation stage and a promotion stage. In the
initiation stage, a target cell is damaged with a genotoxic carcinogen (tumor-initiator),
the damage is fixed as a mutation in the genome, and the fixed mutation is never
reversed and is retained in the genome. Some of those mutations render the target cells
predisposed for carcinogenesis although they are not yet cancerous. The process to this
point is the initiation stage and such cells are termed initiated cells. In the promotion
stage, the initiated cell is stimulated with a non-genotoxic carcinogen such as TPA to
proliferate and proceed to tumor formation. The carcinogen that promotes the initiated
cell toward tumor formation is termed a tumor-promoter. Thus, the tumor-promoter is
non-genotoxic and does not produce tumors by itself, but promotes carcinogenesis in
initiated cells. This two-stage carcinogenesis theory serves to explain the phenomenon
in mouse skin that neither treatment with a sub-threshold dose of a genotoxic
carcinogen, such as benzolalpyrene, alone, nor treatment with a tumor-promoter, such
as croton oil, alone produced tumors but that a sequential treatment with a
sub-threshold dose of a genotoxic carcinogen and followed by treatment with a
tumor-promoter produced tumors [Berenblum, 1941a]. The two-stage carcinogenesis
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progression has been reported in other organs and in other experimental animals as
well as in mouse skin [Beebe et al, 1995; Nishiwaki-Matsushima et al,, 1991; Reddy et
al, 1977, Sakai, 2008]. Many non-genotoxic carcinogens are considered to be
tumor-promoters, since somatic cells can be initiated by a small amount of
environmental and/or endogenous genotoxic carcinogens. Meanwhile, tumor-promoters
are different from receptor-mediated non-genotoxic carcinogens which are able to cause
tumors without initiation by a genotoxic carcinogen.

Cell transformation in vitro is regarded as a model system for carcinogenesis in vivo
[Smets, 1980; Barrett et al, 1986; Landolph, 1985]. Initiation and promotion stages
have been described in cell transformation just like the two-stages in mouse skin
carcinogenesis [Mondal et al, 1976; Hirakawa et al, 1982]. A sub-threshold dose of a
genotoxic carcinogen (tumor-initiator) alone does not cause cell transformation in the
cultures nor does any tumor-promoter alone. When the cells are treated with a
sub-threshold dose of a genotoxic carcinogen and then with a tumor-promoter, however,
transformation is induced in the target cells. Therefore, two-stage CTAs that mimic a
two-stage carcinogenesis test in vivo can be performed using BALB/c 3T3 and C3H
10T1/2 cells. In the two-stage CTAs, the target cells are initiated with a sub-threshold
dose of a known genotoxic carcinogen prior to treatment with a test chemical. In this
way, many non-genotoxic carcinogens can be detected as promoters of cell
transformation [Kuroki and Sasaki, 1985; Sakai, 2008; Sakai et al, 2002]. Generally,
genotoxic carcinogens can be detected as transforming agents by conventional
(one-stage) CTAs and as initiators by two-stage CTAs [TARC/NCI/EPA Working Group,
1985; Sakai and Sato, 1989; Tsuchiya et al,, 1999].

The Bhas 42 CTA is a sensitive short-term system that has reduced associated cost and
labor compared with those associated with the conventional BALB/c 3T3 and
C3H10T1/2 CTAs [Sasaki et al., 2012]. Bhas 42 cells were developed from BALB/c 3T3
cells through the transfection with a plasmid pBR322 containing Ha-MuSV-DNA, clone
H1 (v-Ha-ras) [Dhar et al, 1982; Ellis et al, 1980; Sasaki, K. et al, 1988]. It has been
confirmed that the cell population still retains v-Ha-ras gene (presently at passage 18)
and m-RNA of the viral ras gene is expressed in the cultures as well [Tanabe et al, in
preparation]. The Bhas 42 cells are transformed by known tumor-promoters, including
12- O-tetradecanoylphorbol-13-acetate (TPA), okadaic acid and lithocholic acid, without
initiating treatment with a known tumor-initiator such as 3-methylcholanthrene (MCA)
[Omori et al., 2004], and are presumed to be initiated toward transformation by the
introduced ras sequence [Sasaki et al, 1990]. Using the Bhas 42 cells, Omori et al.
developed a short-term CTA to identify tumor-promoters [Omori et al, 2004]. The Bhas
42 CTA does not require pretreatment with an initiator to detect tumor-promoting
activity, and the assay period is 3 weeks instead of 6 weeks, as is the case with the
BALB/c 3T3 two-stage CTA [Sakai, 2008]. Because of the increased sensitivity of cells to
transformation, the assay scales such as the dish size, the dish number, the medium
volume, the serum concentration in the cultures and the number of medium exchanges
have been diminished, resulting in a reduction in the cost and labor expended. Asada et
al. [2005] modified the Bhas 42 CTA such that it was capable of detecting
tumor-initiating activity as well as tumor-promoting activity of chemicals. The current
protocol consists of two assay components, the initiation assay and the promotion assay,
to detect the tumor-initiating activity and the tumor-promoting activity of chemicals,
respectively. In the initiation assay, the cells are inoculated at a low density and treated
with a test chemical in the beginning of the assay period so that the target cells can
undergo cell division several times before reaching contact inhibition of growth at
confluence, and thus DNA damage is fixed as mutations in the genes. In the promotion
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assay, the cells are seeded more densely than in the initiation assay, and the treatment
with a test chemical is started at sub-confluence and continued beyond confluence, and
thus longer than in the initiation assay.

HRI undertook a research project financed by NEDO to characterize, evaluate, refine
and validate the Bhas 42 CTA. Under the project, the Bhas 42 CTA has been applied to
98 chemicals including carcinogens and non-carcinogens. The results have been
published in Mutation Research [Sakai et al., 2010], the PDF file of the article is
presented as Annex 16. The results confirm that the performance of the assay for the
prediction of chemical carcinogenicity is superior or equivalent to that of conventional
genotoxicity assays and that the assay is capable of detecting Ames-negative and
Ames-discordant carcinogens in addition to Ames-positive carcinogens.

Initiation assay

4,000 cells/well in 3 6-well micro-plate
200 celis/well in 3 96-well micro-plate
+

Chemical
treatment

<« Growth phase — G StatiONAry phase

Promotion assay

14,000 cells/well in a 6-well micro-plate

400 cells/well in 2 96-well micro-plate

Chemical treatment

o« Crowth  __ Stationary phase
phase
1 L 1 1 1 |
0o 1 4 7 1" 14 21
Day

Fig. 1. Illustration of the Bhas 42 cell transformation assay methodology.

The above-mentioned studies on the Bhas 42 CTA, i.e. development, improvement and
application to 98 chemicals, were performed using 6-well micro-plates (6-well method).
Meanwhile, the Bhas 42 CTA using 96-well micro-plates (96-well method) has been
developed in anticipation of its potential utility for high throughput automated
applications. The assay procedures are fundamentally the same between the 6-well and
96-well methods as shown in Fig. 1. The cells are seeded in proportion to the respective
well-sizes, 6-well and 96-well micro-plates, cultured and treated with a test chemical on
the very same schedule and the induction of transformed foci is observed.
Quantification of transformation frequency, however, is different, ie., in the 6-well
method, the number of transformed foci in every well of a given plate is recorded, and in
the 96-well method, the number of wells in a given plate having transformed foci is
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recorded. Accordingly, the statistical analysis of each is different between the two
methods. An analysis by multiple comparison using the Dunnett test is performed in
the 6-well method and the chi-square test with Bonferroni adjustment is carried out in
the 96-well method.

Three validation studies on the Bhas 42 CTA, a pre-validation study of the 6-well
method, a validation study of the 6-well method and a validation study of the 96-well
method, were carried out under the NEDO project.

The pre-validation study of 6-well method involved six laboratories and nine coded
chemicals were examined. Each chemical was tested by three laboratories. The
pre-validation study results have been published previously [Tanaka et al, 2009], and
are excluded from this report since a VMT was not organized for the pre-validation
study. But its results are compared with those of other validation studies in section 5,
Discussion.

The validation study of the 6-well method involved six laboratories from three countries,
USA, Germany and Japan, and twelve coded chemicals were tested. Each chemical was
assayed by three laboratories. This study is included in this validation report. The
summary of results has been published by the Executive Team and the participating
laboratories [Sakai et al., 2011].

The validation study of 96-well method was proceeded in a stepwise manner
(pre-validation phase, validation phase I and validation phase II) and included four
laboratories in Japan. MCA and TPA were examined in the pre-validation phase, and
coded chemicals were tested in validation phases I and II. A total of 25 chemicals were
tested including duplicate chemicals between phases. Each chemical was assayed by
four laboratories in the pre-validation phase and validation phase I studies, and by two
laboratories in the validation phase II studies.

The Bhas 42 cells were established by Sasaki et al. in the National Institute of Health
Sciences, Japan [Sasaki, et al, 1988]. The cells were propagated and at present are
stored at HRI, FDSC (Hadano, Japan) and dJapanese Collection of Research
Bioresources (JCRB) Cell Bank, National Institute of Biomedical Innovation (Osaka,
Japan). Those cells have been confirmed to be free from mycoplasma and adequate for
transformation assays. They are distributed to worldwide laboratories through Health
Science Research Resources Bank (HSRRB, Osaka, Japan)
[http://cellbank.nibio.go.jp/cellbank_e.html].

The current report, which was prepared by HRI with the support of the VMT, presents
the outcome of the validation studies on the 6-well method and the 96-well method in
the Bhas 42 CTA under the NEDO Project.

1.2 Objective and goals

The aim of these studies was to scientifically validate the Bhas 42 CTA in formal
inter-laboratory studies in order to assess the within- and between-laboratory
reproducibility of the assay, its transferability and its predictive capacity. The ultimate
goal is to demonstrate its utility for adoption as an OECD Test Guideline that could be
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used as a component of a test battery for the prediction of chemical carcinogenicity. In
this respect, the Bhas 42 CTA should supplement conventional genotoxicity tests with
the ability of detecting non-genotoxic carcinogens including tumor-promoters. The
present objective was to assess the transferability, reliability (reproducibility within and
between laboratories) and relevance (predictive capacity) of this test system with a set
of coded chemicals whose carcinogenicities are known in vivo. It is recommended that
both of the 6-well method and the 96-well method should be integrated in the OECD
test guideline so as to call attention to the availability of both variations and their
different potential applications (i.e. manual procedures or automated procedures).

1.3 Intended use

The Bhas 42 CTA is expected to have its greatest impact as a component of a battery
with genotoxicity assays for the prediction of chemical carcinogenicity. No single
genotoxicity assay is capable of predicting or assessing all chemicals for their
carcinogenic potential. DNA damage is not the only mechanism involved in
carcinogenesis. Some carcinogens are not genotoxic [Hernandez et al, 2009].
Non-genotoxic events, which are at least initially independent of direct DNA damage,
can play a critical role in chemical carcinogenesis. The strength of the Bhas 42 CTA is
that it (a) can detect both genotoxic and non-genotoxic carcinogens [Asada et al, 2005].
(b) is sensitive to tumor-promoters [Omori et al, 2004, 2005], (c) discriminates
tumor-initiating activity and tumor-promoting activity of carcinogens [Sakai, 2008].
When applied to mycotoxins derived from Fusarium and related substances, it was
expected that the Bhas 42 CTA would show a good correlation with an in vivo two-stage
carcinogenesis test using experimental animals for estimation of the tumor-promoting
activity [Sakai et al., 2007]. In the in-house assay of 98 chemicals, the Bhas 42 CTA
could identify a considerable number of carcinogens which are negative or discordant in
the Ames assay [Sakai et al, 2010].

1.4 Current use

The Bhas 42 cells have been used for academic studies in Japan. The role of cytokines in
tumor-promotion and the mechanisms of stomach cancer caused by Helicobacter pylori
have been investigated utilizing the Bhas 42 cells as well as BALB/c 3T3 cells, though
the protocols are different from those proposed in the present validation report [Komori
et al., 1993; Suganuma et al, 1999, 2001,2005]. The Bhas 42 CTA has been applied by
researchers in Kanagawa Prefectural Institute of Public Health (Japan) and National
Institute of Health Sciences (Japan) to abietic acid and dehydroabietic acid, which are
the components of resin from a needle—leaf tree and possible contaminants in paper and
paperboard for food contact use, and those resin components have been shown to have
positive activity in the promotion assay [Ohmori and Kawamura, 2009]. In-house use of
the Bhas 42 CTA by industry for safety assessment of chemicals, pharmaceuticals,
cosmetics, pesticides and biocides is limited, since, at present, such companies tend to
employ the conventional genotoxicity assays that are accepted by regulatory authorities.
It is expected that the utilization of Bhas 42 CTA will be expanded as a consequence of
the development of an OECD Test Guideline.
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1.5 Recent research

The Bhas 42 CTA was assessed in-house against 98 chemicals in order to characterize it
and evaluate its performance for the detection of chemical carcinogens [Sakai et al,
2010]. When the assay results were compared with the existing genotoxicity data, the
Bhas 42 CTA could detect a considerable number of the carcinogens that are negative or
discordant in the Ames test, and most of those Ames-negative and Ames-discordant
carcinogens were detected by the promotion assay in the Bhas 42 CTA. This fact
suggested that the Bhas 42 cells behaved as initiated cells in CTA. The performance
indices were calculated from the assay results of 52 carcinogens and 37 non-carcinogens
(The other nine chemicals were of unknown carcinogenicity). The concordance was 78%,
sensitivity 73%, specificity 84%, positive predictivity 86%, negative predictivity 69%,
false negatives 27% and false positives 16%. Of these values, the concordance, specificity,
negative predictivity and false positives were superior to those of conventional
genotoxicity tests and the other performance indices were equivalent to those of
conventional genotoxicity tests. From these results, the authors concluded that the
overall accuracy of prediction of chemical carcinogenicity would be improved by
introducing the Bhas 42 CTA into the standard battery of in vitro assays.

1.6 Published data on inter-laboratory reproducibility

No formal between-laboratory trial had been previously conducted to assess the
transferability and reproducibility of the Bhas 42 CTA and its applicability to the
prediction of chemical carcinogenicity. However, there were two inter-laboratory
collaborative studies conducted prior to the validation studies presented in the current
report. The first study, which involved 14 participating laboratories, was conducted on
the promotion assay by the Non-genotoxic Carcinogen Study (NGCS) Group in the
Environmental Mutagen Society of Japan [Omori et al, 2005]. After confirmation that
these laboratories could obtain positive results with two tumor-promoters, TPA and
lithocholic acid, 12 coded chemicals were assayed. Each chemical was tested in four
laboratories. For eight chemicals, all four laboratories obtained consistent results, and
for two of the other four chemicals, one of the four laboratories showed inconsistent
results. It should be noted that only the promotion assay of Bhas 42 CTA had been
developed at this stage. The second study was carried out by HRI as the lead laboratory,
after the Bhas 42 CTA protocol was modified so as to detect tumor-initiating activity in
addition to tumor-promoting activity. This second study was conducted as a part of the
NEDO Project and is referred to as “a pre-validation study of the 6-well method” in this
report. The pre-validation study has been published [Tanaka et al, 2009], and the
results are compared with those of the validation studies on the 6-well method and on
the 96-well method in section 5 General discussion.

1.7 Patents

The test method and the cells employed in this study are in the public domain and have
not been patented.
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2. Organization of the study

2.1 Executive team

The current validation study was carried out by HRI as a part of the project entrusted

from NEDO.

Executive Team

Noriho Tanaka (Director), HRI, FDSC (Kanagawa, Japan)

Makoto Umeda, HRI, FDSC
Ayako Sakai, HRI, FDSC
Assistant

Shoko Arai, HRI, FDSC (until December 31, 2010)

2.2 Validation management team

Validation management team

Chairman

Representative of JaCVAM

Representative of ECVAM

Representative of ICCVAM

Representative of ICCVAM

Expert
Expert

Statistician

Advisory Committee*
Chairman

Expert

Representative JaCVAM
Expert

Statistician

Makoto Hayashi (Biosafety Research Center, Foods,
Drugs and Pesticides (BSRC), Shizuoka, Japan)

Hajime Kojima (Japanese Center for the Validation of
Alternative Methods (JaCVAM), National Institute of
Health Sciences (NIHS), Tokyo, Japan)

Raffaella Corvi (European Centre for the Validation of
Alternative Methods (ECVAM), Ispra, Italy)

William Strokes (Interagency Coordinating Committee
on the Validation of Alternative Methods (ICCVAM), the
National Toxicology Program Interagency Center for the
Evaluation of Alternative Toxicological Methods,
National Institute of Environmental Health Sciences,
North Carolina, USA)

(Provisional, 2008) Abigail Jacobs (Food and Drug
Administration, Maryland, USA)

Takeshi Morita (NTHS)

Leonard Schechtman (Innovative Toxicology Consulting
LLC, Florida, USA)

Masaya Suzuki (BSRC) until July 31, 2010

Makoto Hayashi (NTHS; currently BSRC)

Raffaella Corvi (ECVAM)

Hajime Kojima (JaCVAM, NIHS)

Takeshi Morita, (NIHS)

Sebastian Hoffmann, (ECVAM; currently seh consulting
+ services, Germany)

* This Committee was active in the beginning of the validation study on Bhas 42 CTA
using 6-well micro-plates and reorganized to eventually become the formal VMT on

2008.10.29.
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2.3 Participating laboratories

The validation study of the 6-well method included six laboratories, four in Japan, one
from the USA and one from Germany; the validation study of the 96-well method
included four Japanese laboratories. Those laboratories are listed below, and their data
are shown in Tables and Figures under lab identification (ID) codes presented in Table 1.
HRI, Mitsubishi Chemical Medience (Mitsubishi), BSRC and Japan Bioassay Research
Center (JBRC) had considerable expertise in the Bhas 42 CTA, since they had
participated in the pre-validation study on the Bhas 42 CTA (6-well method) [Tanaka et
al., 2009]. Harlan Cytotest Cell Research (Harlan) had a little experience and
BioReliance had limited knowledge of the Bhas 42 system, although they had taken
part in the ECVAM validation study on the BALB/c 3T3 and SHE CTAs. The latter two
laboratories were included in order to involve “naive” laboratories experienced in CTAs
but not specifically in the Bhas 42 CTA.

6-well method validation study

Laboratory I: HRI (Kiyoshi Sasaki, Dai Muramatsu, Kumiko Hayashi, Nobuko Endou,
Sachiko Kuroda; Kanagawa, Japan)

Laboratory II: Mitsubishi (Hideki Hirose, Nana Ishii; Tokyo, Japan)

Laboratory III: BSRC (Fukutaro Mizuhashi, Sawako Kasamoto, Miho Nagai; Shizuoka,
Japan)

Laboratory IV: JBRC (Masumi Asakura; Kanagawa, Japan)

Laboratory V: BioReliance Corporation (Kamala Pant, Shannon W. Bruce, Jamie E.
Sly; Rockville, Maryland, Japan)

Laboratory VI: Harlan (Albrecht Poth, Susanne Bohnenberger, Thorsten Kunkelmann;
Rossdorf, Germany)

96-well method validation study

Laboratory 1: BSRC (Fukutaro Mizuhashi, Sawako Kasamoto, Miho Nagai, Maiko
Takai; Shizuoka, Japan)

Laboratory 2: JBRC (Masumi Asakura; Kanagawa, Japan)

Laboratory 3: HRI (Kiyoshi Sasaki, Dai Muramatsu, Nobuko Endou; Kanagawa,
Japan)

Laboratory 4: Mitsubishi (Nobuhiko Tashiro, Nana Ishii; Tokyo, Japan)

Table 1
Participating laboratories, the validation studies to which they contributed, and their
identification (ID) codes in respective studies

Laboratory 6-Well method 96-Well method

Pre-validation Phase I Phase I1
HRI Lab 1 Lab 3 Lab 3 Lab 3
Mitsubishi Lab II Lab 4 Lab 4 -¥
BSRC Lab III Lab 1 Lab 1 Lab 1
JBRC Lab IV Lab 2 Lab 2 Lab 2
BioReliance Lab 'V -- -- --
Harlan Lab VI

* Not participated
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2.4 Quality assurance schemes employed by the testing laboratories

The present study was conducted under conditions that closely approximated Good
Laboratory Practice (GLP) by all laboratories.

2.5 Meetings held

27/08/2007 (HRID)

Workshop for technical training of the Bhas 42 CTA using 6-well micro-plates (6-well
method)*

Albrecht Poth: RCC (Harlan)

Kamala Pant: BioReliance

Kiyoshi Sasaki: HRI.

Subjects: explanation of the Bhas 42 CTA and its protocol, technical training and
judgment of transformed foci.

* Since the other participating laboratories had experience in the 6-well method, they
did not take part in this workshop.

10-12/01/2008 (HRD

Meeting of Advisory Committee

Makoto Hayashi: NTHS

Raffaella Corvi: ECVAM, Italy

Hajime Kojima: JaCVAM, NIHS

Takeshi Morita: NIHS

Sebastian Hoffmann: ECVAM, Italy

Plus participating laboratories

Subjects: protocol for the 6-well method and consultation on statistical analysis of the
data from the 6-well method validation study.

14/03/2008 (HRI)

Meeting on appropriate statistics for the Bhas 42 CTAs using 6-well micro-plates and
96-well micro-plates

Sebastian Hoffmann (ECVAM)

Kiyoshi Sasaki (HRI)

Ayako Sakai (HRI)

Kumiko Hayashi (HRI)

Subject: consultation on statistical methods suitable for data analysis in the 6-well
method and the 96-well method.

18/04/2008 (HRI)

Meeting on the validation study of Bhas 42 CTA using 96-well micro-plates (96-well
method)

Hajime Kojima (JaCVAM)

Noriho Tanaka (HRI)

Ayako Sakai (HRI)

Subject: providing a framework for the validation study on the 96-well method
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15/10/2008 (Kyoto Univ.)

Meeting on appropriate statistics for the 96-well method

Takashi Omori (Kyoto Univ.)

Shoko Arai (HRI)

Subjects: preparation of data sheet for the 96-well method validation study and
construction of a database for the study

29-30/10/2008 (HRI)

1st VMT Meeting

VMT members: Makoto Hayashi, Raffaella Corvi, Hajime Kojima, Takeshi Morita, Abby
Jacob

Adviser: Takashi Omori (Kyoto Univ. 29 October)

Participating laboratories: HRI, Mitsubishi, BSRC, JBRC

Subjects: study plan, protocol and test chemicals for the validation study of 96-well
method.

18/11/2008 (HRI)

Workshop for technical inter-laboratory transfer of 96-well method protocol
Participating laboratories: HRI, Mitsubishi, BSRC, JBRC

Subjects: explanation of protocol and technical training

24/12/2008 (BSRC)

Meeting on statistics

Takashi Omori (Kyoto Univ.)

Masaya Suzuki (BSRC)

Shoko Arai (HRI)

Subject: decision on the method of statistical analysis for the data in the validation
study of 96-well method

17/01/2009 (Kyoto Univ.)

Meeting on statistics

Takashi Omori (Kyoto Univ.)

Masaya Suzuki (BSRC)

Shoko Arai (HRI)

Subject: analysis of the results in pre-validation phase of the 96-well method validation
study

26/01/2009 (HRD

Joint meeting of Japanese VMT and participating laboratories about the results of
pre-validation phase

VMT members: Makoto Hayashi and Hajime Kojima

Statistics team: Masaya Suzuki and Shoko Arai

Participating Laboratories: HRI, Mitsubishi, BSRC, JBRC

Subject: evaluation of results in the pre-validation phase, harmonization of focus
identification and counting among laboratories, adoption of assay acceptance criteria®
and planning of phase I in the validation study of 96-well method

* In accordance with the discussion at this joint meeting, the protocol for the 96-well
method was revised (Ver. 3, 2009.1.26)

15/10/2009 (HRI)
Joint meeting of Japanese VMT and participating laboratories regarding the results of
phase I
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VMT members: Makoto Hayashi and Takeshi Morita

Statistics team: Masaya Suzuki and Shoko Arai

Participating Laboratories: HRI, Mitsubishi, BSRC, JBRC

Subject: preliminary evaluation of the results in the phase I validation study of 96-well
method

9-10/11/2009 (NEDO Shiroganedai Training Center)

2nd VMT Meeting

VMT members: Makoto Hayashi, Hajime Kojima, Raffaella Corvi, William Stokes,
Leonard Schechtman, Takeshi Morita:

Participating laboratories: HRI, Mitsubishi, BSRC, JBRC

Subjects: evaluation of the phase I results and planning of phase II in the 96-well
method validation study.

6-7/10/2010 (NEDO Kawasaki Head Office)

3rd VMT Meeting

VMT members: Makoto Hayashi, William Stokes, Raffaella Corvi, Hajime Kojima,
Leonard Schechtman, Takeshi Morita

Participating laboratories: HRI, BSRC, JBRC

Subjects: evaluation of the results in the 96-well method phase II validation study and
approval of the 96-well method; evaluation of the results in the 6-well method
validation study and approval of the 6-well method

15/9/2011 (Keisuikan, Sinmachi-Campus, Doshisha Univ., Kyoto)

Meeting for international Bhas 42 CTA validation study

VMT member: Makoto Hayashi, Hajime Kojima, Raffaella Corvi, Takeshi Morita and
Leonard Schechtman

The other participants: Noriho Tanaka, Makoto Umeda, Ayako Sakai, Kiyoshi Sasaki
and Koji Yamakage

Subjects: Future schedule on the Bhas 42 CTA to develop OECD Test Guideline: VMT
members and the other participants agreed that the Bhas 42 CTA validation study
report should undergo peer review by the ESAC through the ECVAM process.
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3 Validation Study on the 6-well method

The summary of this validation study has been published by the executive team and the
participating laboratories [Sakai et al, 2011].

3.1 Study design and chemicals tested
3.1.1 Study design

In the validation study of 6-well method, six laboratories participated. Twelve coded
chemicals were tested. Each chemical was assayed by three laboratories so that the
inter-laboratory reproducibility could be assessed. The intra-laboratory reproducibility
was retrospectively assessed by comparing data between this validation study and
pre-validation study reported by Tanaka et al [2009] and also between this validation
study and in-house HRI studies [Sakai et al., 2010]. The transferability of the test
protocol was determined by comparing the data from HRI, which had developed the
current protocol, with those from the other laboratories in this validation study.

A workshop on the technical training necessary for the proper conduct of the Bhas 42
CTA using 6-well micro-plates was held by HRI on 27 August, 2007 before starting the
validation study of the 6-well method. The study directors of Harlan and BioReliance
participated in the workshop to learn the protocol, the assay procedures and judgment
criteria for identifying transformed foci. Since the other participating laboratories had
experience in the pre-validation study of 6-well method [Tanaka et al, 2009], they did
not take part in this workshop.

3.1.2 Chemicals tested and negative and positive controls

The chemicals were selected so that 2/3 were carcinogens including non-genotoxic ones
and 1/3 were non-carcinogens (Tables 2 and 3). Ideally, it would have been good to
include chemicals with low potency. However, it is difficult to assess precise potency
based on available data. It could be argued that the process of dilution of test chemicals
resulting in reduced concentrations may approximate potency reduction so as to mimic
the testing of low potency chemicals. The chemical properties and classes of 12 test
chemicals and two positive controls are presented in Annex 14. The test chemicals, their
Chemical Abstract Service registry numbers (CAS no.), their code names for the
validation study and the laboratories that took charge of each chemical are shown in
Table 2. Each of the participating laboratories independently determined the
appropriate solvent (either water or DMSO) for the test chemicals with the exception of
dibenz[a, Alanthracene and mezerein. Solvent determination was based upon the results
of preliminary solubility testing. The test chemical dose ranges for the transformation
assays were selected according to dose setting procedures using the cell growth assays.
For the two chemical exceptions, the solvent, dimethyl sulfoxide (DMSO) was
pre-selected and the maximum concentrations in culture medium of each were likewise
pre-assigned (<10 pg/mL and <0.01 pg/mL, respectively). These amounts were
predetermined due to the expense and limited availability of each chemical.

MCA and TPA were chosen as positive controls for the initiation assay and the
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promotion assay, respectively, because they induce a strong positive response in the
Bhas 42 CTA, have been used as positive controls since the development of Bhas 42 CTA
[Omori et al., 2004; Asada et al, 2005], and are common positive controls in the BALB/c
3T3 and C3H10T1/2 CTA two-stage systems. The historical data of these chemicals as
positive controls were available at the lead laboratory, HRI. The doses of MCA and TPA
(1 pg/mL and 0.05 pg/mL, respectively) to be used as positive controls were determined
based on the HRI historical data.

Table 2
Test chemicals, code names and laboratory allocation in the 6-well method validation
study.

Chemical CAS no.2  CarcinogenicityP Code  Allocation to lab

I II III IV _V VI
2-Acetylaminofluorene  53-96-3 + A o o o
Cadmium chloride 10108-64-2 + F o o o
Dibenzla, Alanthracene* 53-70-3 + C o o o
Lithocholic acid 434-13-9 TPe E o o o
Methapyrilene HC1 135-23-9 +,TP H o o o
Mezerein* 34807-41-5 TP G o o o
Sodium arsenite 7784-46-5 + D o o o
o' Toluidine HCI 636-21-5 + B o o o
Anthracene 120-12-7 - I o o o
L-Ascorbic acid 50-81-7 - L o o o
Caffeine 58-08-2 - K o o o
D:-Mannitol .| 69:658 ... =0 O O
3-Methylcholanthrene  56-49-5 + Positive control for initiation assay
TPAd 16561-29-8 + Positive control for promotion assay

a Chemical abstract service registry number.

b+ carcinogen; —, non-carcinogen; TP, tumor-promoter

¢ Tumor-promoter

d 12- O-tetradecanoylphorbol-13-acetate.

* The solvent (DMSO) and the highest concentrations in the culture medium
(dibenzla,Alanthracene, 10 pg/mL; mezerein, 0.01 pg/mL) were designated in advance.

Data regarding genotoxic and carcinogenic activity, including tumor-promoting activity,
of the test chemicals were garnered from (a) the Detailed Review Paper on Cell
Transformation Assays for Detection of Chemical Carcinogens, OECD Environment,
Health and Safety Publications, Series on Testing and Assessment, No. 31 (DRP 31)
[OECD, 20071, (b) a review by Kirkland et al. [2005], and (c) other original publications
[Reddy et al, 1975; Lijinsky et al, 1992]. In DRP 31, the reference data to in vivo
carcinogenicity are from well-regarded sources, such as IARC, Gold & Zeiger [1997],
NTP databases. The carcinogenicity and genotoxicity of the test chemicals are presented
in Table 3.

The chemicals tested were purchased and coded by the HRI chemical repository
supervisor, who was independent of the participating laboratories and the executive
team, and distributed by him to the chemical repository officer of each individual
participating laboratory. The suppliers, catalog numbers and lot numbers of the test
chemicals are presented in Annex 1 (Table 54).
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Table 3
Genotoxicity and carcinogenicity of the test chemicals in the 6-well method validation
study.

Chemicals Genotoxicity?2 TARC Carcinogenicity®

In vitro In vivo class

Amesc MLd  CAe MNf
2-Acetylaminofluorene + + + + +
Cadmium chloride - + +/— - 1 +
Dibenz[a,hlanthracene + + + 2A +
Lithocholic acid - +/— - TPe
Methapyrilene HCI - +/— + +, TPh
Mezerein — TP
Sodium arsenite - + + 1 +
o'Toluidine HCI +/— +
Anthracene +/— + - 3 -
L-Ascorbic acid +w/— — + —
Caffeine - + + 3 -

D-Mannitol - - - - -

a Source: DRP 31 [OECD, 2007] and a review by Kirkland et a/ [2005]: +, positive; —,
negative; +/—, positive and negative results in DRP 31; +w, weakly positive.

b Source: DRP 31 [OECD, 2007] and original papers: +, carcinogen; —, non-carcinogen;
TP, tumor-promoter

¢ Ames test

d Mouse lymphoma test

e Chromosomal aberration test

f Micronucleus test

¢ Reddy et al, [1975].

h Lijinsky et al, [1992].

3.1.3 Timeline

27/08/2007 Workshop for technical transfer of Bhas 42 CTA using 6-well
micro-plates.
1/10/2007 Start of the 6-well method validation study

1-26/10/2007

26/10/2007

1/11/2007
12/11/2007
10-12/02/2008
13/10/2009

28/10/2009
6-7/10/2010

Discussion, questions and answers about the protocol exchanged
between HRI and participating laboratories (via e-mail)
Determination of the protocol for the 6-well method validation
study

Shipment of test chemicals to Japanese laboratories

Shipment of test chemicals to overseas laboratories

Meeting of Advisory Committee

Last submission of study results: Data submission from Lab 6 was
delayed. The other laboratories reported all the data including
re-test by October, 2008.

Decoding of the test chemicals.

Evaluation and approval of the study results by VMT (in the 3rd
VMT Meeting)
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15/9/2011 Meeting for the international Bhas 42 CTA validation study:
Future schedule on the Bhas 42 CTA to develop OECD/TG: VMT
members and the other participants agreed that the Bhas 42 CTA
validation study report should undergo peer review by the ESAC

through the ECVAM process.

3.2 Protocol

The transformation assay was performed according to the procedures as described
previously [Sakai et al, 2010]. The detailed test protocol used in the 6-well method
validation study is presented in Annex 2. Fig. 2 shows a schematic representation of the
Bhas 42 CTA protocol. The protocol consists of two assay components, the initiation
assay to detect tumor-initiating activity and the promotion assay to detect
tumor-promoting activity. The cell growth assays were carried out prior to the
transformation assays to determine the doses applicable to the cell transformation tests.
Cell growth assays were also performed concurrently with every transformation assay
(every initiation and promotion assay) to estimate the effect of each treatment on the

cell growth and survival.

| Bhas 42 cell transformation assay |

Initiation assay

| Promotion assay |

Cell growth assay
for dose setting

Transformation
assay

Concurrent cell
growth assay

Cell growth assay
for dose setting

Transformation
assay

Concurrent cell
growth assay

Fig. 2. Schematic of the Bhas 42 cell transformation assay protocol.

3.2.1 Preparation

3.2.1.1 Cells

The Bhas 42 cells from the same cell pool at passage 17 were distributed by HRI to the
participating laboratories. We confirmed that Bhas 42 cells at passage 18 retained the
transfected v-Ha-ras gene and expressed the introduced mRNA at a level similar to that

of the c-Ha-ras gene.
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3.2.1.2 Materials

Eagle’s minimum essential medium supplemented with 100 units/mL of penicillin, 100
pg/mL of streptomycin and 10% fetal bovine serum (FBS) (M10F) was used for cell
expansion (for mother cultures). Dulbecco's modified Eagle's medium/Ham's F12
supplemented with 100 units/mL of penicillin, 100 ug/mL of streptomycin and 5% FBS
(DF5F) was used for the transformation assays and cell growth assays.

The batch of FBS used throughout this validation study by all participating laboratories
was selected by HRI, having been prescreened to produce a minimal number of
transformed foci in the Bhas 42 cells treated with the solvent control, DMSO, and a
substantially elevated number of transformed foci in the cells treated with the positive
control, MCA (1 pg/mL) or TPA (0.05 ug/mL).

The all materials and reagents used are shown in the test protocol presented in Annex 2,
and their suppliers, catalog numbers and lot numbers are also listed.

3.2.1.3 Cell stocks

The distributed Bhas 42 cells were thawed, expanded and cryopreserved in aliquots so
as to generate a large batch of that cell pool in the respective laboratories for use in the
transformation assays. The cells were cultivated in M10F in a humidified 5% CO:2
incubator at 37°C and when the cultures reached about 70% confluence they were
subcultured using 0.25% trypsin in order to maintain a sub-confluent state. Within two
passages after thawing, the cultured cells were suspended at 5 x 105 cells/mL in fresh
M10F containing 5% DMSO, frozen in 0.5 mL volumes at -80 °C and stored in liquid
nitrogen. The transformation assays were always started from this frozen cell stock.
The cell growth assay were not necessary performed using cells from this frozen stock,
however, properly passaged cells were always used in such the cell growth assays,
which were conducted for the determination of test chemical concentrations.

3.2.1.4 Chemicals

Test chemicals were dissolved or suspended in DMSO or sterile distilled water. The
vehicle of choice was decided by each laboratory depending on its respective solubility
test. The vehicles used and their final concentrations in the medium are presented in
the tables of assay results (Tables 4-15, below).

MCA and TPA were dissolved in DMSO and served as positive controls for the initiation
assay and the promotion assay, respectively. The same lots of each were purchased by
each of the participating laboratories.

3.2.2 Initiation assay
3.2.2.1 Cell growth assay

A cell suspension at 2,000 cells/mL in DF5F was distributed into each well of 6-well
micro-plates in a 2 mL volume (4,000 cells/well, day 0). Three wells were prepared for
each treatment group. At 24 h after seeding, the culture medium was replaced with
medium containing a test chemical at various concentrations or vehicle alone, or a test
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chemical dissolved in DMSO or sterile distilled water was added directly to the culture
medium in the well without medium exchange. On day 4, the medium containing the
test chemical was replaced with the fresh DF5F. On day 7, the cells were fixed with 10%
formalin or methanol and stained with a 0.1% crystal violet (CV) solution in 5% ethanol.
CV was extracted from the stained cells with a solution containing 0.02 mol/L
hydrochloric acid in 50% ethanol. The optical density of the extract was measured at a
wavelength between 540 and 570 nm. The relative cell growth of cultures treated with a
chemical was calculated as follows:

relative cell growth = [(At — Ab)/(Ac — Ab)] x 100

where At was the absorbance of CV extract from a well with the chemically-treated cells,
Ac was the absorbance of CV extract from a well with the solvent-treated cells and Ab
was the absorbance of CV extract from a well with medium only.

3.2.2.2 Dose-setting for the transformation assay

Five or more concentrations were selected based on the results of cell growth assays, so
that the concentrations used covered a range from little or no toxicity to a toxicity level
that resulted in less than 20% survival compared to the control cultures. In practice, the
concentrations generally employed included one dose below the no-effect level (NOEL),
two doses between the NOEL and the 50% inhibitory concentration (ICs0) and two doses
between the ICs0 and the 90% inhibitory concentration (ICgo).

The highest concentration of test chemical in the medium was 5 mg/mL in this study.
3.2.2.3 Transformation assay to examine initiating activity

One tube of the frozen Bhas 42 cells was rapidly thawed and grown in M10F up to about
70% confluence and then subcultured in DF5F to reach about 70% confluence again.
Thereafter, cells were cultured in DF5F. The cells were trypsinized and suspended at a
density of 2,000 cells/'mL and seeded into each well of 6-well micro-plates in 2 mL
volumes (4,000 cells/well, day 0). Nine wells were prepared per concentration, of which
six wells were reserved for the transformation assay and three were reserved for the
concurrent cell growth assay. At 24 h after seeding, the cells were treated by the
addition to the cultures of a test chemical solution or the vehicle alone, or by complete
replacement of the medium containing either the test chemical or the solvent vehicle.
The treatment in the initiation phase was continued for 72 h. Following the exposure
period, all treatment media were removed and the cells were refed with medium
without the test chemical (day 4) and subsequently cultured in the normal medium
until day 21, receiving medium exchanges on day 7, day 11 and day 14. The cells were
then fixed with methanol and stained with Giemsa's solution. Each assay also included
MCA (1 pg/mL) as the positive control.

3.2.3 Promotion assay
3.2.3.1 Cell growth assay
Two milliliter of a cell suspension at 7,000 cells/mL was seeded into each well (14,000

cells/well, day 0), and on day 4, the culture medium was replaced with a medium
containing a test chemical. On day 7, the cells were fixed and stained with CV, and the
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relative cell growth of cultures treated with a chemical was calculated according to the
procedures as described in 3.2.2.1.

3.2.8.2 Dose-setting for the transformation assay
Five or more concentrations were selected based on the results of cell growth assays.

For the chemicals that exhibited marked growth enhancement, the test concentrations
were selected to cover a range from little effect on cell growth to growth enhancement.
In practice, the concentrations generally employed included one dose below the NOEL,
three doses resulting in growth enhancement, and one more higher dose that produces
weak growth inhibition. For the chemicals that did not induce marked growth
enhancement, the test concentrations were selected to range from a dose two or three
levels lower than the no-effect concentration to that showing a survival less than 50%.
In practice, the concentrations generally employed included two doses below NOEL, two
doses between NOEL and ICso, and one dose above I1Cso.

For a chemical that caused a sharp decline of cell growth within a narrow concentration
range, one or two additional doses outside the established concentration range were set
up as a precaution against the fluctuation of cell response among experiments.

The highest concentration of test chemical in the medium was 5 mg/mL in this study.
3.2.8.3 Transformation assay to examine promoting activity

The promotion assay was carried out in the same manner as the initiation assay
(3.2.2.3) except for the following steps. The cells were seeded at a density of 7,000
cells/mL (14,000 cells/well, day 0) and cultured for 4 days without a medium exchange.
On day 4, day 7, and day 11, the culture medium was replaced with fresh medium
containing a test chemical or vehicle alone and the treatment in the promotion phase
was continued until day 14 (for a total of 10 days). The cells were then cultured in the
normal medium without the test chemical for one week until day 21. Each assay also
included TPA (0.05 ug/mL) as the positive control.

3.2.4 Focus count and statistical analysis

The transformed foci were judged on the basis of the morphological characteristics: (a)
more than 100 cells, (b) spindle-shaped cells whose morphology was distinctly different
from the contact-inhibited monolayer cells, (c) deep basophilic staining, (d) random
orientation of cells, especially at the edge of foci, (e) dense multilayering of cells, and (f)
invasive growth into the monolayer of surrounding contact-inhibited cells. The number
of transformed foci in every well was recorded and a statistical analysis for the increase
in the number of the transformed foci produced by a test chemical was performed by
multiple comparison using the one-sided Dunnett test (p<0.05). The statistical
significance of positive controls was evaluated by the t-test or Aspin-Welch test
depending on the result of the F-test for homoscedasticity (homogeneity of variance).
“Toxic” was recorded for wells in which the cells were not confluent at the end of the
transformation assay because of cytotoxicity resulting from chemical treatment.

A Photo Catalog used for judging the morphology of foci in the Bhas 42 CTA is attached
(Annex 3).
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3.2.5 dJudgment

The results in the Bhas 42 CTAs were judged positive when there existed two or more
sequential doses that induced statistically significant increases in the number of
transformed foci, and negative when there was no dose showing a statistically
significant increase of foci. When the statistically significant increase was at only one
dose, the assay result was regarded as equivocal, and then the initiation or promotion
assay together with the concomitant cell growth assay was repeated including the
positive dose in the first assay. The chemical was judged to be positive if a statistically
significant increase in the number of transformed foci resulted at one or more
concentrations in the second assay.

3.2.6 Assay acceptance criteria

In the 6-well method validation study, assay acceptance criteria were not described in
the protocol. Instead of acceptance criteria, the following determining factors, which are
described in protocol section D. Judgment, were observed: “When low transformation
frequency in the positive control or high transformation frequency in the negative
control 1s obtained, the experiment should be repeated using optimized test conditions.
When biologically suspicious results are obtained, a re-experiment may be requested
after discussion.”

3.3 Results

This international validation study of the Bhas 42 CTA using 6-well micro-plates was
carried out on twelve coded chemicals in total for the initiation and promotion assays.
Each chemical was examined by three laboratories. The data for the negative and
positive controls obtained in individual laboratories are collected and illustrated in
Figures 3 and 4. The results of each individual test chemical in the Bhas 42 CTAs,
including the respective concurrent cell growth assays are presented in Tables 4 - 15
and in Figures 5 - 16. The raw data submitted by individual laboratories are presented
in Annex 4.

3.3.1 Quality assurance aspects

All the data were sent to Noriho Tanaka and Ayako Sakai. Since at that stage there was
no acceptance criteria in the protocol, all the data submitted from the participating
laboratories were accepted, and are presented and discussed in this validation study
report. In certain instances, specific experiments were repeated by a particular
laboratory. The data from both the first and repeated experiments are presented for
each chemical, including the reason why the experiment was repeated. The statistical
analysis was carried out by A. Sakai.
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3.3.2 Negative and positive controls

The numbers of transformed foci produced in the negative (DMSO) and positive controls
are presented in Tables 4-15 as part of the assay results derived for each test chemical.
In Fig. 3, those control values are plotted pairwise, assay by assay, and the pairs are
clustered by a given laboratory. The number of transformed foci was statistically
analyzed by t-test or Aspin-Welch test and there were significant differences between
positive controls and the corresponding negative controls in all the initiation and
promotion assays (p<0.05), although the absolute number of foci induced by the positive
control varied between laboratories and sometimes within laboratories. In Fig 4, the
numbers of transformed foci in the negative and positive controls are averaged

laboratory by laboratory.

Initiation assay
® Negative control (DMSO)

6 O Positive control (MCA)
iy & 4
S § 209 &l ﬂg
10 I ]| % ﬁ" QV %

Laboratory

Promotion assay

® Negative control (DMSO)
O Positive control (TPA)

No. of foci/well
N w o (3,] (2]
—5%
O~
—02
. =5~
—O0—
e =
Ve o —

| ] 1] v
Laboratory

Fig. 3. Number of transformed foci per well in the negative and positive controls of the
Bhas 42 cell transformation assay in the 6-well method validation study.
Negative and positive controls are paired assay by assay and the pairs are clustered by

a given laboratory. Bars indicate standard deviation.
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Fig. 4 Average number of the transformed foci per well produced in negative and
positive controls of the Bhas 42 cell transformation assay in individual laboratories in
the 6-well method validation study. Bars indicate standard deviation.

3.3.3 2-Acetylaminofluorene

The results for 2-acetylaminofluorene are shown in Table 4 and Fig. 5. All three
laboratories judged 2-acetylaminofluorene as positive both in the initiation assay and in
the promotion assay since it induced statistically significant increases in the number of
transformed foci at two or more sequential concentrations in both assays in all
laboratories.
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Table 4.

Results of transformation assay on 2-acetylaminofluorene in the 6-well method
validation study

a) Initiation assay

Concentration Lab I Lab IV Lab VI
(ug/mL) CGa Foci/wellP CG Foci/well CG Foci/well
0c (0.1% DMSO) 100 3.8+3.4 100 45+1.6
0 (0.5% DMSO) 100 1.0+ 0.6
10 118 45+2.3 101 5.5+2.3
12 103 2.7+2.1
14 86 5.7+2.5%
15 130 70+1.7 104 5.8+ 3.1
16 87 92+35%*
18 60 6.3+4.1%
20 135 10.0+3.7% 94 87+26% 45 4.2+ 2.3
25 91 145+19* 41 125+1.9%* 20 1.8+1.5
30 46 14.3+16*%* 26 12.3+2.2% 20 Toxic
35 18 14.2+29*
40 17 135+3.7%* 9 Toxic
50 22 8.8+5.7%
100 19 5.2+2.4
300 14 7.8+35
MCA 14(0.1% DMSO) 82 50.0+15.6 % 72 38.5+4.17
MCA 1 (0.5% DMSO) 53 23.7+461

2 % of cell growth compared to that of the solvent control.

b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses

d Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided Dunnett test, vs. corresponding solvent control.

¥ p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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36

37
38
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b) Promotion assay

Concentration Lab 1 Lab IV Lab VI
(ug/ml) CGa Foci/wellP CcG Foci/well CG Foci/well
0¢ (0.1% DMSO) 100 9.0+ 2.0 100 6.2+2.6
0 (0.5% DMSO) 100 2.2+1.3
0.03 103 5.7+1.0
0.1 103 42+1.9
0.3 104 6.3+2.3
1 101 9.2+3.1
2.5 98 6.0+ 3.6
3 102 6.8+ 2.6
5 100 95+19%* 79 102+29*
10 85 13.0+36* 98 10.8+3.2* 88 155+21*
15 83 195+39* 89 12.0+2.1* 58 11.7+4.5
20 71 19.3+£3.4%* 85 9.7+16* 61 5.3+ 3.8
25 78 10.0+2.5% 49 Toxic
30 72 12.7+1.6%
35 78 182+ 1.7%
40 76 1.3+£1.0
50 47 Toxic
TPA 0.054(0.1% DMSO) 125 385+5.07 219 24.7+3.3%
TPA 0.05 (0.5% DMSO) 104  17.5+3.7t

a 9% of cell growth compared to that of the solvent control.
b Average number of transformed foci/well + SD.
¢ Solvent control: final solvent concentration in the working culture media in parentheses

d Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

* p<0.05; one-sided Dunnett test, vs. corresponding solvent control.
T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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Fig. 5. Graphic view of the results of transformation assay and concurrent cell growth
assay on 2-acetylaminofluorene in the 6-well method validation study.
* p<0.05; one-sided Dunnett test.
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3.3.4 Cadmium chloride

The results for cadmium chloride are presented in Table 5 and Fig. 6. The chemical gave
negative results in the initiation assays as determined by all three laboratories.

The promotion assay was repeated by all three laboratories. The reason for the
repetition was the cell death caused by cytotoxicity at high concentrations of the test
chemical. All three laboratories performed the second assay in a lower concentration
range. In the first run of the promotion assay, Lab I obtained statistically significant
increases in the number of transformed foci at the lowest two concentrations, 0.4 and
0.6 pg/mL, but the chemical was toxic at the higher five doses. In the second run of the
assay, the positive results were confirmed at concentrations <0.6 pg/mL. In Lab II, the
seven highest of eight doses tested were completely cytotoxic in the first run of the assay.
However, in the second run of the assay, which employed lower doses, the number of
transformed foci at one dose (the highest dose tested, which was also the lowest dose
tested in the first run) was statistically significantly increased. Lab II again repeated
the assay for a third time and obtained a significant increase at a single dose again.
Thus, based upon the response criteria, cadmium chloride was judged to be positive in
the Lab II. Since Lab III set the test concentrations over a wide range, cell killing was
caused at only two doses in the first promotion assay. Meanwhile, Lab III obtained a
statistically significant increase in transformed foci at a single dose in that first assay.
In the second assay that was carried out using a lower and narrower concentration
range, there were the significant increases of foci at 3 consecutive doses. Therefore,
cadmium chloride was judged positive by Lab III.
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Table 5.

Results of transformation assay on cadmium chloride in the 6-well method validation

study

a) Initiation assay

Concentration Lab I Lab II Lab III
(ug/mL) CG2 _ Foci/wellP CG _ Foci/well CG __ Foci/well
0c (5% Water) 100 48+2.5 100 1.5+14 100 3.0+£1.7
0.1 111 1.7+£1.4
0.2 104 0.8+1.2
0.4 96 20+14
0.402 110 1.7+1.0
0.482 105 1.3+1.4
0.579 106 1.7+1.6
0.6 93 1.0+1.1
0.694 95 1.3+1.5
0.8 88 2.7+0.8 72 0.7+1.2
0.833 72 1.3+£1.2
1 82 3.3+0.5 41 0.7+0.8 55 1.3+1.0
1.2 80 2.3+1.8 13 05+1.2 7 0.3+0.5
1.4 44 1.3+1.2
1.44 5 1.0+ 0.6
1.5 4 0.2+04
1.6 21 0.7+0.5
1.73 -1 0.3+0.8
1.8 6 0.8+1.2
2 3 0.3+0.5
04(0.1% DMSO) 100 4.3+2.1 1.0+ 0.9

MCA 1¢(0.1% DMSO) 74 435+3.8t 15.8+4.41 14f 9.2+ 2.0%

a2 9% of cell growth compared to that of the solvent control.

b Average number of transformed foci/well + SD.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, MCA: final solvent concentration in the working culture

media in parentheses.

e Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.

9% of cell growth compared to that of 5% water.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
¥ p<0.05; one-sided t-test or Aspin-Welch test, vs. 5% water.
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Fig. 6. Graphic view of the results of transformation assay and concurrent cell growth
assay on cadmium chloride in the 6-well method validation study.
* p<0.05; one-sided Dunnett test.
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3.3.5 Dibenzla,hlanthracene

The results for dibenz[a,Alanthracene are presented in Table 6 and Fig. 7. All three
laboratories reported that dibenz[a,Alanthracene was clearly positive in the initiation
assay, but negative in the promotion assay.

Table 6.
Results of transformation assay on dibenzla,Alanthracene in the 6-well method

validation study
a) Initiation assay

Concentration Lab I Lab IT Lab 'V
(ug/mL) CGa Foci/well® CG Foci/well CG Foci/well
0c¢ (0.1% DMSO) 100 1.5+1.2 100 2.8+1.9
0 (0.2% DMSO) 100 0.8+0.8
0.0033 89 80+14
0.01 113 6.0+2.5 99 25+1.5 73 13.3+£3.1%
0.03 110 87+29%* 80 6.2+24%*
0.033 37 225+3.0%
0.04 71 7.3+33%
0.05 65 83+29*
0.1 84 15.0+4.2* 53 11.2+39* 11 185+4.1%*
0.3 63 24.2+39%*
0.33 3 227 +71%
1 58 24.2+33%* 30 12.7+29% 4 16.3+42*
3 54 17.8+4.5%*
3.3 7 17.5+4.8%
7 57 17.2+35%
10 58 17.5+35%* 38 9.3+24* 1 173+ 7.8*
04 (0.1% DMSO) 100 2.0+1.3 100 1.2+0.4
MCA 1¢(0.1% DMSO) 179 20.0£4.1% 53 16.7+3.4*% 23 41.3+49t

a 9% of cell growth compared to that of the solvent control.

b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.

¢ Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided Dunnett test, vs. corresponding solvent control.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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b) Promotion assay

Concentration Lab 1 Lab IT LabV
(ug/mL) CGa Foci/wellP CcG Foci/well CG Foci/well
0¢ (0.1% DMSO) 100 3.3+1.6 100 8.7+2.3
0 (0.2% DMSO) 100 2.8+1.5
0.001 81 1.5+£0.5 83 9.0+2.1
0.0033 94 11.8+3.3
0.005 82 2.5+1.5
0.01 83 2.2+2.1 70 11.2+ 3.1
0.03 80 2.3+2.0
0.033 70 11.5+4.4
0.05 76 2.7+1.9
0.1 74 2.7+1.2 67 10.5+ 3.0
0.2 69 1.5+1.0
0.3 65 0.8+1.6
0.33 59 5.0+4.1
1 66 1.0+1.3 71 0.2+04 71 2.3+24
3 66 1.7+ 0.8
3.3 68 3.2+1.2
7 71 0.7+1.0
10 66 1.0+£0.9 74 1.0+1.3
04 (0.1% DMSO) 100 25+2.1
TPA 0.05¢ (0.1% DMSO) 118 17.7+427 128 8.8+32¢%t 136 43.5+4.11%

a 9% of cell growth compared to that of the solvent control.
b Average number of transformed foci/well + SD.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

e Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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Fig. 7. Graphic view of the results of transformation assay and concurrent cell growth
assay on dibenz[a, Adlanthracene in the 6-well method validation study.
* p<0.05; one-sided Dunnett test.



3.3.6 Lithocholic acid

The results obtained with lithocholic acid are shown in Table 7 and Fig. 8. The data
from all laboratories revealed that lithocholic acid was negative in the initiation assay
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and positive in the promotion assay.

Table 7.
Results of transformation assay on lithocholic acid in the 6-well method validation
study
a) Initiation assay
Concentration Lab I Lab IV Lab VI
(ug/mL) CGa Foci/wellP CG Foci/well CG Foci/well
0c (DMSO 0.1%) 100 6.3+3.9 100 5.7+ 1.0
0 (DMSO 0.5%) 100 1.3+1.4
7 92 5.7+ 2.3
10 105 55+1.9 94 45+ 3.3
14 96 5.7+2.4
15 106 45+2.3
17.5 108 20+1.4
20 104 3.7+2.3 85 3.7+1.9
22 75 1.8+1.5
22.5 107 2.7+0.5
25 89 4.3+2.5
27.5 56 5.5 +3.7
28 112 3.2+1.2 10 0.2+0.4
28.25 9 0.5+0.5
28.5 7 0.8+0.8
28.75 8 0.5+0.8
29 11 0.0+0.0
29.25 9 Toxic
29.5 8 Toxic
29.75 8 Toxic
30 11 3.0+1.4 9 Toxic
40 3 4.2+0.8
56 0 Toxic
80 1 Toxic
MCA 14(0.1% DMSO) 173 442+ 3.7F 57 39.0+2.61
MCA 1 (0.5% DMSO) 56 10.5+4.21%

2 % of cell growth compared to that of the solvent control.
b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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b) Promotion assay

Concentration Lab 1 Lab IV Lab VI
(ug/mL) CGa Foci/wellP CcG Foci/well CG Foci/well
0c (DMSO 0.1%) 100 7.2+ 3.5 100 2.3+1.6
0 (DMSO 0.5%) 100 2.7+0.8
2.5 93 9.3+2.6
5 89 15.7+5.1%*
10 80 27.3+£4.2%* 83 19.7+5.2*
12 86 6.3+4.1%
15 72 448+ 9.8%*
18 86 13.5+2.1*
20 75 45.7+5.8% 83 33.2+49%
25 86 12.2+2.4 89 14.0+1.8*
30 16 Toxic 106 Toxic
35 84 Toxic 50 Toxic
40 38 Toxic
42.5 19 Toxic
45 14 Toxic
50 5 Toxic 11 Toxic
TPA 0.054(0.1% DMSO) 124 42.3+1.8% 136 95+34%t
TPA 0.05 (0.5% DMSO) 145  16.8+4.1%

a 9% of cell growth compared to that of the solvent control.

b Average number of transformed foci/well + SD.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

* p<0.05; one-sided Dunnett test, vs. corresponding solvent control.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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Fig. 8. Graphic view of the results of transformation assay and concurrent cell growth

assay on lithocholic acid in the 6-well method validation study.

* p<0.05; one-sided Dunnett test.



3.3.7 Methapyrilene hydrochloride

The results for methapyrilene hydrochloride are shown in Table 8 and Fig. 9. All three
laboratories demonstrated methapyrilene hydrochloride to be negative in the initiation
assay and positive in the promotion assay.
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Table 8.

Results of transformation assay on methapyrilene hydrochloride in the 6-well method

validation study
a) Initiation assay

Concentration Lab 1 Lab IT Lab IV
(ug/mL) CG2 __ Foci/wellb CG  Foci/well CG  Foci/well
0 (5% water) 100 2.7+1.6 100 2.0=+1.4 100 6.8=1.8
53 120 6.2+1.2
75 149 7.2+3.1
100 109 3.3+1.5
110 124 6.2+1.5
150 86 2.8+1.0 129 6.5+ 2.6
200 71 3.2+2.1 45 1.8+0.8
210 132 5.8+1.5
220 23 1.0+ 0.6
240 13 1.7+£1.2
250 56 3.0+1.9
260 5 0.8+0.8
280 3 1.3+0.8
300 32 20+14 1 0.5+0.8 64 4.8+1.3
350 16 1.0+ 0.9
400 6 1.7+ 1.0
450 4 1.3+1.5
04 (0.1% DMSO) 100 3.0+14 100 1.8+£1.2 100 5.5+1.5
MCA 1¢(0.1% DMSO) 45 28.3+3.6% 54 175+3.1*% 70 41.8+34*%

a 9% of cell growth compared to that of the solvent control.
b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, MCA: final solvent concentration in the working culture

media in parentheses.

e Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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b) Promotion assay

Concentration Lab I Lab IT Lab IV
(ug/mL) CG2 __ Foci/wellb CG __ Foci/well CG __ Foci/well
0c (5% Water) 100 5.7+2.3 100 2.3+1.8 100 2.7+1.2
5 104 3.0+1.5 111 6.7+1.5
10 121 10.5+2.3 116 45+2.6 116 9.2+52%*
20 126 16.0+1.4%*
25 130 16.2+26%*
40 140 29.7+4.8%*
50 151 35.7+56%* 159 18.0+4.8%*
75 168 46.0+80%*
80 199 52.3+73%
100 184 33.8+45%* 190 24.7+62%*
160 217 345+23%*
200 164 5.3+1.9 161 1.0+£1.3
300 139 0.7+ 0.8
400 114 Toxic
500 72 Toxic
04(0.1% DMSO) 100 50+1.5 2.7+1.6 25+0.8
TPA 0.05¢ (0.1% DMSO) 126 39.7+4.31 8.7+28*% 18.7+4.2%

2 % of cell growth compared to that of the solvent control.

b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, TPA: final solvent concentration in the working culture media
in parentheses.

¢ Positive control in the promotion assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided Dunnett test, vs. corresponding solvent control.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.

® Lab| ® Labl
o A Labll ' A Labll
Initiation assay © Lab IV Promotion assay © Lab IV
) e e It IR - 30 250 r - 100
2\
__ 140 75 B 54 _ _o
£ Nt VX = 200 P 80
g 1201 4 s £ /A 3
BT | 20 2 7
z A \ 2 A e
o 10045 \ 8 510 P Y 1% %o
> \ - 5 e * o=
S 80 N A 153 ¢ el | g
= w $ = ~— 2
T \. © = = 100 e . N4 =
s b L {10 . .
[+ 4 \_‘ -‘ o X !
: 40/ H "
M 50 " 4120
Y \ 15
20 ” o .
o 2k A ) o o: ) A A A o
0 50 100 300 500 0 10 30 100 300 500
Concentration (pg/mL) Concentration (pg/mL)

Fig. 9. Graphic view of the results of transformation assay and concurrent cell growth
assay on methapyrilene hydrochloride in the 6-well method validation study.
* p<0.05; one-sided Dunnett test.
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3.3.8 Mezerein

Table 9 and Fig. 10 show the results for mezerein. All three laboratories reported clearly
positive results in the promotion assay. The chemical induced marked and
dose-dependent increases in the number of transformed foci relative to the solvent
control in all cases.

In the initiation assay performed by Lab I, mezerein did not induce statistically
significantly increases in the number of transformed foci at any concentration up to 0.01
pg/mL, which was the maximum concentration used in the present study. In the
initiation assays performed by Lab III and Lab IV, a statistically significant increase in
the number of transformed foci was observed only at the maximum (preset)
concentration used. The results of the initiation assay by both laboratories remained
inconclusive since neither laboratory repeated the assay at higher concentrations (due
to limited availability) in an attempt to verify the initial results. Rather, they
considered that the promotion assay had established that the chemical was clearly
positive in the Bhas 42 CTA and that it was not necessary to further differentiate the
initiation vs. promotion properties of the compound for the purpose of this exercise.

Table 9.

Results of transformation assay on mezerein in the 6-well method validation study
a) Initiation assay

Concentration Lab I Lab IIT Lab IV
(ug/mL) CG2 _ Foci/well® CG  Foci/well CG  Foci/well
0¢(0.1% DMSO) 100 1.7+1.5 100 25+1.4 100  7.8+2.0
0.000010 104 1.8+ 1.0
0.000039 102 2.3+0.8
0.0001 94 1.7+1.6
0.000156 110 1.5+1.5
0.0003 94 1.5+1.0
0.0005 93 2.2+0.8
0.000625 113 1.7+1.2
0.00063 94 7.7+1.5
0.001 94 15+14
0.0013 109 7.8+ 3.2
0.0025 140 3.0+£0.6 130 7.3+2.3
0.003 111 1.7+0.8
0.005 141 1.3+£1.2 195 10.2+2.6
0.01 150 3.2+1.9 202 13.3+29* 208 13.2+1.7%*
MCA 14(0.1% DMSO) 56 22.2+4.7% 28 9.2+ 351t 71 457+ 36"t

2 % of cell growth compared to that of that solvent control.

b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided Dunnett test, vs. corresponding solvent control.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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b) Promotion assay

Concentration Lab I Lab IIT Lab IV
(ug/mL) CG2 __ Foci/wellb CG __ Foci/well CG__ Foci/well

0¢ (0.1% DMSO) 100 5.7+1.9 100 3.2+1.8 100 3.3+2.3
0.000005 100 2.2+2.1
0.000020 104 45+1.5
0.000026 100 5.3+2.1
0.000064 102 4.3+2.0
0.000078 107 9.2+ 2.6
0.0001 103 17.5+54%*
0.00016 113 82+16%*
0.0003 121 37.2+42%
0.000313 143 31.8+6.0%
0.0004 139 18.3+22%
0.0005 142 46.5+44%*
0.001 184 62.7+2.1% 208 40.2+4.1%*
0.00125 257 46.5+74%
0.0025 236 75.2+5.4%
0.003 181  Toxic
0.005 183  Toxic 206 37.2+7.9%
0.01 193  Toxic

TPA 0.054(0.1% DMSO) 124 35.3+5.61 143 12.2+6.1% 142 9.8+ 3.1t

a 9% of cell growth compared to that of the solvent control.
b Average number of transformed foci/well + SD.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Positive control in the promotion assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided Dunnett test, vs. corresponding solvent control.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.

-==+= Relative cell growth (%)

]
L]

Initiation assay °

250

200 - 'p.’-"

150 .".1 »

100 =R o

50

&
-

555
oo
<

0 .
00.00001

0.0001

0.001

Concentration (pg/mL)

SN
N
o

S
No. of foci/well

-
o

8

—
o

® Labl
® Lab i
Promotion assay O Lab IV
1100
250 o
/A
=200 L s 1
H e 2
2
= 150 160 &
S 5
$ S
= =
£1004 140
o
o
50 120
0 St . . 0
0 0.00001 0.0001 0.001 0.01

Concentration (ug/mL)

Fig. 10. Graphic view of the results of transformation assay and concurrent cell growth

assay on mezerein in the 6-well method validation study.
* p<0.05; one-sided Dunnett test.
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3.3.9 Sodium arsenite

Table 10 and Fig. 11 show the assay results for sodium arsenite. In the first initiation
assay of sodium arsenite by Lab I, there was a statistically significant increase in the
number of transformed foci at a single dose of 0.8 pg/mL. In accordance with the
protocol, Lab I repeated the initiation assay, but there was no significant increase of
transformed foci in the second assay. Thus, sodium arsenite was judged as negative in
the initiation assay in Lab I. Since Lab III first obtained statistically significant
increases of transformed foci at two non-sequential doses, 0.455 and 0.769 pg/mL, they
performed a second initiation assay and again obtained a significant increase at 0.769
pg/mL. Consequently, sodium arsenite was judged to be positive in the initiation assay
by Lab III. Lab VI carried out initiation assay only once and observed no increase of
transformed foci. However, sodium arsenite did not produce any cytotoxicity at the
tested concentrations in the concurrent cell growth assay. In view of its high solubility
in the solvent (water) and its lack of cytotoxicity at the lower concentration initially
used, sodium arsenite should have been retested by Lab VI at higher concentrations in
order to achieve cytotoxicity. Therefore, the initiation assay conducted on sodium
arsenite by Lab VI was judged to be incomplete because of inadequate dosing.

In the promotion assay on sodium arsenite, all three laboratories reported positive
results. Despite having obtained statistically significant increases of transformed foci at
two sequential doses in the first assay, however, Lab III repeated the promotion assay.
The compound was considered positive and the repeat was not necessary. Lab IIT’s
decision was the result of having lost cultures at the two highest concentrations in the
transformation assay because of cytotoxicity, although the cell growth rates at
respective concentrations were 77% and 26% of control in the concurrent cell growth
assay. The second assay was voluntarily carried out in a lower and narrower
concentration range and confirmed the positive results obtained in the first assay.
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b) Promotion assay

Concentration Lab I Lab III, 1st run Lab III, 2nd run Lab VI
(ug/ml) CG» Foci/well® CG Foci/well CcG Foci/well CG Foci/well

0° (0.5% DMSO) 100 1.7+15
0 (5% Water) 100 4.5+ 1.8 100 25+14 100 0.7+0.8
0.0158 107 25+2.1
0.025 104 25+1.4 109 6.5+£19*
0.05 94 6.3+ 2.6 106 5.2+1.2% 118 4.7+1.6%* 103 73+1.8%*
0.1 101 13.0+22* 104 2.8+15% 105 11.8+2.9*
0.15 102 3.7+1.2*%*
0.158 109 6.2+26%*
0.2 112 3.5+23%* 101 13.7+2.7%*
0.25 125 1.7+1.0
0.3 99 9.0+09* 127 02+04 96 1.5+0.8
0.4 96 0.7+0.8
0.5 97 0.3+£0.8 95 0.0+0.0
0.7 86 1.7+0.8
0.75 80 Toxic
1 83 Toxic
1.3 85 Toxic
1.58 77 Toxic
1.7 78 Toxic
5 26 Toxic
04 (0.1% DMSO) 100 5.0+2.4 100 2.5+1.0

TPA 0.05¢ (0.1% DMSO) 128 36.7+3.31 133f 13.7+6.8% 198 182+2.7t

TPA 0.05 (0.5% DMSO) 109 143+5.4t%

a 9% of cell growth compared to that of the solvent control.
b Average number of transformed foci/well = SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, TPA: final solvent concentration in the working culture media in parentheses.
e Positive control in the promotion assay: final solvent concentration in the working culture media in parentheses.

£9% of cell growth compared to that of 5% water.

* p<0.05; one-sided Dunnett test, vs. corresponding solvent control.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.

¥ p<0.05; one-sided t-test or Aspin-Welch test, vs. 5% water.
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Fig. 11. Graphic view of the results of transformation assay and concurrent cell growth
assay on sodium arsenite in the 6-well method validation study.
* p<0.05; one-sided Dunnett test.
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3.3.10 o Toluidine hydrochloride

Table 11 and Fig. 12 represent the results of o-toluidine hydrochloride. Two laboratories,
Lab V and Lab VI, gave positive results both in the initiation assay and in the
promotion assay. The other laboratory, Lab I, gave negative results in both assays,
although acceptable responses were obtained with the positive controls.

Table 11.
Results of transformation assay on o-toluidine hydrochloride in the 6-well method

validation study
a) Initiation assay

Concentration Lab 1 Lab V Lab VI
(ug/mL) CG2  Foci/wellb CG  Foci/well CG  Foci/well
0¢ (0.5% DMSO) 100 1.0+15
0 (5% Water) 100 1.8+1.3 100 2.0+2.4
100 98 2.8+1.8 92 25+25
150 123 20+1.8
250 79 6.8+3.2%*
300 77 25+1.5 89 1.7+1.2
450 109 1.8+1.3
500 61 3.2+25 50 70+20%*
600 73 45+2.7%*
700 29 2.8+1.8
750 64 3.7+1.0%*
1000 18 1.8+£1.6 0 95+4.0%* 29 20+1.1
1250 13 0.3+£0.5
1500 9 0.3+£0.8
2000 -6 Toxic
3000 3 Toxic -4 Toxic
5000 3 Toxic
04 (0.1% DMSO) 100 1.7+0.8 100 2.3+0.8
MCA 1¢(0.1% DMSO) 53 19.3+39t 33 43.7+6.0*%
MCA 1 (0.5% DMSO) 40 21.7+6.3%

2 9% of cell growth compared to that of the solvent control.

b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.

¢ Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided Dunnett test, vs. corresponding solvent control.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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b) Promotion assay

Concentration Lab I LabV Lab VI
(ug/mL) CG2 __ Foci/wellb CG __ Foci/well CG__ Foci/well
0¢ (0.5% DMSO) 100  0.7+0.8
0 (5% Water) 100 4.5+1.6 100 16.3+4.1
10 94 5.56+2.0 94 27.0+46%*
12.5 128 0.5+0.5
25 65 25+2.6
30 87 4.3+1.5 92 31.0+1.7%*
100 83 3.7+1.6 75 26.7T+74%*
250 55 27.8+4.6%* 91 6.2+28%
300 65 4.8+ 1.7
500 42 28.0+6.4* 48 8.0+35%
700 50 Toxic
1000 13 Toxic 33 6.0+ 4.3 68 0.5+0.8
1500 28 Toxic
2000 21 Toxic
04(0.1% DMSO) 100 7.8+2.2 100 14.8+5.5
TPA 0.05¢(0.1% DMSO) 127 41.0+3.3%1 134 43.7+84*%
TPA 0.05 (0.5% DMSO) 104 155+22%

2 % of cell growth compared to that of the solvent control.
b Average number of transformed foci/well + SD.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

¢ Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

* p<0.05; one-sided Dunnett test, vs. corresponding solvent control.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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Fig. 12. Graphic view of the results of transformation assay and concurrent cell growth
assay on otoluidine hydrochloride in the 6-well method validation study.
* p<0.05; one-sided Dunnett test.
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3.3.11 Anthracene

The results for anthracene are exhibited in Table 12 and Fig. 13. All three laboratories
obtained negative results in the initiation assay. In the promotion assay, the results
were negative in two laboratories, Lab I and Lab II, but positive in Lab VI.

Inhibition of cell growth or focus formation by cytotoxicity was not observed at the
concentrations tested in both initiation and promotion assays in all three laboratories.
However, anthracene is poorly soluble in DMSO and other usable organic solvents and
insoluble in water. The assays by three laboratories were conducted up to the limit of
solubility in DMSO or beyond by using a chemical suspension in the vehicle. Despite

this, the dosing employed in these assays was considered to be sufficient.

Table 12.

Results of transformation assay on anthracene in the 6-well method validation study

a) Initiation assay

Concentration Lab 1 Lab II Lab VI
(ug/mL) CG2  Foci/wellP CG  Foci/well CG  Foci/well
0°(0.5% DMSO) 100 4.2+2.6 100 2.5+0.8 100 1.3+1.2
1.25 95 15+1.0
1.56 107  5.8+2.7 99 2.0+0.6
2.5 86 2.2+1.2
3.13 102  55+29 116 2.3+1.5
5 95 25+1.6
6.25 109 4.0+1.9 112 3.5+26
10 93 1.3+0.8
12.5 106 2.8+22 105 2.7+1.6
20 100 25+1.0
25 110  5.7+2.1 110 1.8+1.3
50 107 6.3+2.2
04(0.1% DMSO) 100 2.7+0.8 100 3.0+1.5
MCA 1¢(0.1% DMSO) 48 24.3=+56t 62 16.8+15%

MCA 1 (0.5% DMSO)

59 14.3+26"%

2 % of cell growth compared to that of the solvent control.
b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, MCA: final solvent concentration in the working culture

media in parentheses.

¢ Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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b) Promotion assay

Concentration Lab I Lab IT Lab VI
(ug/mL) CG2 __ Foci/wellb CG __ Foci/well CG__ Foci/well
0¢ (0.5% DMSO) 100 2.3+1.2 100 2.3+1.0 100 1.8+1.3
1.25 104 5.56+2.3
1.56 96 2.7+2.0 106 2.7+0.8
2.5 97 6.7+2.3%
3.13 94 2.0+£0.9 102 3.8+ 2.8
5 105 6.7+4.4%*
6.25 97 2.7+0.8 108 4.7+1.5
10 96 9.8+4.4%*
12.5 98 2.8+0.8 93 3.56+2.5
20 97 102+35*
25 98 3.0+1.4 96 2.7+1.2
50 96 1.3+£0.8
04(0.1% DMSO) 100 3.7+2.0 100 3.7+22
TPA 0.05¢(0.1% DMSO) 131 17.5+6.51 137 10.8+16*7

TPA 0.05 (0.5% DMSO)

136 14.7+2.9fF

2 % of cell growth compared to that of the solvent control.
b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

¢ Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

* p<0.05; one-sided Dunnett test, vs. corresponding solvent control.
¥ p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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Fig. 13. Graphic view of the results of transformation assay and concurrent cell growth
assay on anthracene in the 6-well method validation study.
* p<0.05; one-sided Dunnett test.
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3.3.12 L-Ascorbic acid

Table 13 and Fig. 14 show the results for L-ascorbic acid. All three laboratories reported
L-ascorbic acid to be negative in both the initiation and promotion assays. Lab II
voluntarily repeated the promotion assay. In the first promotion assay, Lab II observed
that the transformed focus formation was reduced in the cultures treated with ascorbic
acid and the number of foci diminished to 0 at the highest three concentrations.
Despite this reduction in transformed foci, obvious general cytotoxicity was not
observed. In the second promotion assay using a lower concentration range, Lab II
confirmed that L-ascorbic acid decreased the number of transformed foci as compared to
the negative control. Ascorbic acid also inhibited transformed focus formation in the
promotion assays performed by the other two laboratories. Sodium ascorbate has been
reported to inhibit (a) spontaneous focus formation, (b) MCA-induced focus formation,
and (c) MCA-initiated and phorbol ester-promoted focus formation in the two-stage
BALB/c 3T3 CTA [Sivak and Tu, 1980; Tsuchiya et al, 2000].

Table 13. Results of transformation assay on L-ascorbic acid in the 6-well method

validation study
a) Initiation assay

Concentration Lab I Lab IT Lab IV
(ug/ml) CG2 __ Foci/wellb CG  Foci/well CG  Foci/well
0c (5% Water) 100 2.7+2.2 100 2.0+1.9 100 42+1.5
10 108 2.2+1.0
25 91 1.7+1.2
50 87 1.7+1.5
75 96 4.7+2.0
100 78 2.7+1.0
110 101 48+1.8
150 63 2.0+1.1 85 22+15 95 4.8+1.0
200 46 2.5+1.4
210 91 3.7+1.6
250 25 2.8+0.8
300 14 23+1.9 73 1.0+ 0.6 73 3.2+1.2
340 52 1.3+£1.0
380 32 0.2+£04
400 4 25+14 6 0.5+0.8
420 0 0.2+04 5 2.8+2.0
600 1 Toxic
04(0.1% DMSO) 100 2.3+1.5 100 1.3+1.0 55+1.9
MCA 1¢(0.1% DMSO) 48 26.7+5.3% 55 15.8+5.3*% 43.7+3.0%

a 9% of cell growth compared to that of the solvent control.

b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.

¢ Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.



1
2 b) Promotion assay
3 Concentration Lab 1 Lab II, 1st run Lab II, 2nd run Lab IV
4 (ug/mL) CG2 _ Foci/wellb CG _ Foci/well CG _ Foci/well CG  Foci/well
5 0° (5% Water) 100 4.5+1.6 100 1.8+1.2 100 1.0+1.1 100 2.2+0.8
6 0.1 99 0.56+0.5
7 1 103 0.3+0.5
8 10 95 0.2+04
9 50 92 1.2+1.2 102 0.0+ 0.0
10 100 96 1.5+1.0 82 0.0+ 0.0
11 110 104 0.56+0.5
12 150 101 0.2+04 92 0.0+£0.0 100 0.7+0.5
13 200 92 1.5+0.8
14 210 101 1.5+1.0
15 300 91 0.8+0.4 95 0.2+04 107 0.8+1.0
16 400 90 2.2+20
17 420 111 1.7+1.2
18 500 89 Toxic
19 600 86 Toxic 103 0.56+0.8 39 Toxic
20 700 102 0.3+0.5
21 800 41 Toxic 92 0.0+£0.0
22 900 78 0.0+0.0
23 1500 36 0.0+ 0.0
24 04(0.1% DMSO) 100 7.5+4.0 100 3.2+19 100 1.0+1.3 2.7+14
25  TPA 0.05¢(0.1% DMSO) 123 37.2+4.7% 144 11.2+0.8% 156 11.5+1.9% 20.0+3.3%

26 a 9% of cell growth compared to that of the solvent control.

27 b Average number of transformed foci/well = SD.

28 ¢ Solvent control: final solvent concentration in the working culture media in parentheses.

29 d Solvent control for the positive control, TPA: final solvent concentration in the working culture media in
30 parentheses.

31 ¢ Positive control in the promotion assay: final solvent concentration in the working culture media in parentheses.
32 ¥ p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
33
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37  Fig. 14. Graphic view of the results of transformation assay and concurrent cell growth assay on
38  L-ascorbic acid in the 6-well method validation study.
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3.3.13 Caffeine

The results for caffeine are shown in Table 14 and Fig. 15. Two laboratories (Lab I and
Lab V) presented convincing results that caffeine was negative in the initiation assay.
Likewise, in the initiation assay reported by the other laboratory (Lab VI), no
statistically significant increase in the number of transformed foci was reported,
although cytotoxicity was also not induced at any of the concentrations of caffeine in the
concurrent cell growth assay. Therefore, it was concluded that the initiation assay by
Lab VI was incomplete because of inadequate dosing. Caffeine was judged negative by
all three laboratories in the promotion assay.

Table 14.

Results of transformation assay on caffeine in the 6-well method validation study
a) Initiation assay

Concentration Lab 1 Lab V Lab VI
(ug/mL) CG?®  Foci/wellb CG Foci/well CG Foci/well
0c (0.5% DMSO) 100 1.8+15
0 (5% Water) 100 2.3+1.6 100 2.7+1.2
6.25 87 2.2+12
12.5 89 1.7+0.8
25 97  0.5+0.8
50 86 2.5+1.8
100 114 1.8+1.2 104 3.0+25 90 4.0+3.0
200 100  4.7+2.1
300 92  1.7+1.0 76  5.2+3.3
400 51 2.0+1.3 38 5.8+23
500 23  1.7+1.0 18 3.7+23
600 13 25+19
700 11 1.0+1.3
800 11 1.8+1.5
04(0.1% DMSO) 100 1.3+1.2 100 3.3+1.8
MCA 1¢(0.1% DMSO) 47 19.7+4.0t 54 41.83+94*%
MCA 1 (0.5% DMSO) 56 17.2+35t

a 9% of cell growth compared to that of the solvent control.

b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.

e Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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b) Promotion assay

Concentration Lab 1 Lab V Lab VI
(ug/mL) CG2 _ Foci/wellP CG  Foci/well CG  Foci/well
0c (0.5% DMSO) 100 4.0+1.8
0 (5% Water) 100 5.0+1.9 100 4.2+2.3
6.25 88 3.3+1.2
10 93 2.0+1.4 80 1.5+1.0
12.5 94 25+1.4
25 87 4.0+24 85 4.3+1.4
30 73 2.2+21
50 82 35+1.0 88 1.5+1.0
100 70 1.5+0.8 35 25+1.6 78 1.8+1.5
200 57 0.2+0.4 33 2.3+1.0
300 49  0.0+0.0 26 1.7+1.6
500 39  0.2+0.4 27  05+0.5
04(0.1% DMSO) 100 6.7+2.3 100 2.7+1.8
TPA 0.05¢(0.1% DMSO) 121 35.5+6.11 106 21.5+35%
TPA 0.05 (0.5% DMSO) 141 16.5+4.8F

2 % of cell growth compared to that of the solvent control.
b Average number of transformed foci/well + SD.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

¢ Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

¥ p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
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Fig. 15. Graphic view of the results of transformation assay and concurrent cell growth
assay on caffeine in the 6-well method validation study.



3.3.14 D-Mannitol

Table 15 and Fig. 16 represent the results for D-mannitol. Both in the initiation assay
and in the promotion assay, D-mannitol was consistently negative in the three
laboratories up to the maximum concentration (5 mg/mL) tested.

L0 Otk WO

Table 15.

Results of transformation assay on D-mannitol in the 6-well method validation study

a) Initiation assay

Concentration Lab 1 Lab ITI Lab IV
(ug/mL) CG2 __ Foci/wellb CG  Foci/well CG  Foci/well
0 (5% Water) 100 2.7+1.0 100 2.7+1.4 100 1.2+1.3
15.8 103 1.0+0.9
50 98 1.5+0.8
100 107 1.5+1.0
158 102 2.7+1.6
300 105 2.0+24
500 99 1.3+£1.2
1000 111 0.8+1.2
1300 108 0.8+1.0
1580 110 0.8+0.8
1800 111 1.8+0.8
2500 106 3.2+0.8 114 1.2+0.8
3500 109 1.8+1.2
5000 109 25+1.0 102 1.8+1.8 107 1.5+1.6
04(0.1% DMSO) 100 2.7+1.6 1.0+£0.9
MCA 1°(0.1% DMSO) 64 33.7+5.0t 33f 14.0+4.4% 405+791%

a 9% of cell growth compared to that of the solvent control.
b Average number of transformed foci/well + SD.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, MCA: final solvent concentration in the working culture

media in parentheses.

e Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.

£ 9% of cell growth compared to that of 5% water.

T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
¥ p<0.05; one-sided t-test or Aspin-Welch test, vs. 5% water.
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b) Promotion assay

Concentration Lab I Lab IIT Lab IV
(ug/mL) CG2 __ Foci/wellb CG __ Foci/well CG__ Foci/well
0¢ (5% Water) 100 5.8+ 2.1 100 2.8+1.5 100 1.5+1.0
15.8 101 3.56+1.6
50 93 3.0+1.4
100 101 6.3+4.5
158 102 22+1.9
300 101 7.2+2.0
500 101 2.8+2.3
880 103 1.7+0.5
1000 102 9.2+3.2
1300 107 1.5+0.8
1580 104 1.7+0.5
1800 99 1.8+1.7
2500 103 5.2+2.6 110 1.7+1.9
3500 101 1.3+0.8
5000 103 3.7£2.0 106 4.3+1.5 99 1.2+1.2
04(0.1% DMSO) 100 8.2+3.6 2.3+1.0
TPA 0.05¢(0.1% DMSO) 134 50.2+4.61 157t 8.7+ 3.6% 10.2+21+%F

2 % of cell growth compared to that of the solvent control.
b Average number of transformed foci/well + SD.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, TPA: final solvent concentration in the working culture media
in parentheses.
¢ Positive control in the promotion assay: final solvent concentration in the working culture media in
parentheses.
£9% of cell growth compared to that of 5% water.
T p<0.05; one-sided t-test or Aspin-Welch test, vs. corresponding solvent control.
¥ p<0.05; one-sided t-test or Aspin-Welch test, vs. 5% water.
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Fig. 16. Graphic view of the results of transformation assay and concurrent cell growth

assay on D-mannitol in the 6-well method validation study.
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3.4 Conclusion

The positive and negative calls for the test chemicals based on the results in the 6-well
method validation study are summarized in Table 16. The positive or negative call for
each chemical was individually determined based upon the Bhas 42 CTA results derived
by each laboratory, into which the judgments in the initiation and promotion assays are
integrated. Thus, a test chemical is positive in the Bhas 42 CTA, if it is positive in either
of initiation and promotion assays. The overall judgment is determined by majority rule
for the combined results obtained by all the participating laboratories.

3.4.1 Module 2 — Within-laboratory reproducibility

In this validation study, every test chemical was assayed including the negative control
(DMSO) and each positive control (MCA in the initiation assay and TPA in the
promotion assay). The numbers of transformed foci per well produced in the negative
and positive controls are collected from all assays in the 6-well method validation study,
clustered by individual laboratories and plotted in Fig. 3 for the initiation assay and the
promotion assay. The average number of transformed foci per well in each laboratory is
presented in Fig. 4. The ranges of the number of transformed foci per well produced in
the negative control were narrow except for Lab V, which was one of two naive
laboratories. The numbers of transformed foci in all the positive controls were
statistically significantly increased in all the laboratories compared with those in the
corresponding negative controls, although the number was considerably varied in Lab I
(initiation and promotion assays) and Lab V (promotion assay). Thus, the VMT
considered that the within-laboratory reproducibility for the negative and positive
controls was satisfactory in all laboratories.

To estimate the within-laboratory reproducibility, the results obtained by Lab I were
compared with those from a previously conducted Lab I in-house study (Table 17) [Sakai
et al, 2010]. With the exception of otoluidine, all assay results between the two
studies were concordant. Therefore, the within-laboratory reproducibility for the Bhas
42 CTA was 92% (11/12) in Lab 1.

Lithocholic acid, methapyrilene hydrochloride, mezerein and anthracene had been
examined in the 6-well method pre-validation study [Tanaka et al, 2009] prior to this
validation program. We then compared the results obtained by the same laboratories in
the pre-validation study and the validation study. In Table 18, Lab A and Lab IV, Lab F
and Lab I, and Lab C and Lab II were the same laboratories. Their results between
pre-validation and validation studies were determined to be highly comparable. Their
calls in the transformation assay likewise agreed. The chemicals methapyrilene and
mezerein, which showed potent promoting activity in the Bhas 42 CTA, caused weak
but statistically significant increases in the number of transformed foci at their high
concentrations in single instances in several initiation assays.

3.4.2 Module 3 — Transferability

In general, the Bhas 42 CTA can be performed in a laboratory that has experience in
routine cell culture techniques. General cell culture laboratory equipment and
instruments are sufficient to perform the proposed test method. All supplies and
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reagents are readily available commercially. Like the other CTAs, however, the Bhas 42
CTA requires staff training beyond that of general cell culture techniques in order to
distinguish transformed foci from non-transformed foci. A training day was held in
January, 2007 at HRI for the pre-validation study of the 6-well method, which preceded
the validation study of the 6-well method (this validation study) and all the Japanese
laboratories that participated in the pre-validation study of the 6-well method, the
validation study of the 6-well method and the validation study of the 96-well method
were involved. Thus, Japanese laboratories had been trained in the procedures used for
the 6-well method Bhas 42 CTA and in the identification of Bhas 42 transformed foci.
Consequently, those laboratories were able to gain experience in the Bhas 42 CTA prior
to the conduct of the validation study of the 6-well method (this validation study). On
the other hand, American and German laboratories, Lab V and Lab VI, respectively,
which had been naive to the Bhas 42 CTA, received one day training at HRI for the
validation study of the 6-well method (this validation study) in August, 2007. There,
they were trained for the procedures of 6-well method Bhas 42 CTA and the
identification of Bhas 42 transformed foci. They started the validation study of the
6-well method (this validation study) after preliminary efforts using MCA, TPA and
DMSO (solvent control) in their own laboratories.

In the Bhas 42 CTA, foci are differentiated into two types, i.e., transformed foci and
non-transformed foci, instead of type III foci, type II foci and type I foci, which have
been used as descriptors in the BALB/c 3T3 CTA and the C3H101/2 CTA. A photo
catalog of non-transformed foci and different morphological variants of transformed foci
has been compiled to assist in the discrimination of transformed and non-transformed
foci. The photo catalog is attached to this report as Annex 3.

In Table 16, Lab I is the lead laboratory and Lab V and Lab VI are naive laboratories.
Lab II, Lab IIT and Lab IV had some previous experience with the Bhas 42 CTA before
this validation study. To evaluate its inter-laboratory transferability, Bhas 42 CTA
results were compared between the lead laboratory and the naive laboratories and
between the lead laboratory and the laboratories having Bhas 42 CTA experience. The
latter laboratories obtained results similar to those of the lead laboratory; furthermore,
the judgment calls for transformation were completely concordant. The naive
laboratories, however, reported different results for o-toluidine hydrochloride and
anthracene. This experience suggests that the proper conduct of the Bhas 42 CTA
requires adequate training and practice to accurately discriminate and quantify
transformed foci and non-transformed foci.

3.4.3 Module 4 — Between-laboratory reproducibility

As shown in Figures 3 and 4, the numbers of transformed foci per well in the negative
controls for the initiation assay and the promotion assay were consistently low and less
than 10 in all the laboratories with an exception of negative control for the promotion
assay in Lab V, which was a naive laboratory. Although the values in the positive
controls varied between laboratories, they were always statistically significantly
different from those in the corresponding negative controls in all the laboratories. Thus,
the VMT considered that the between-laboratory reproducibility was satisfactory for the
negative and positive controls.

In addition to the reproducibility findings resulting from the studies reported for
Module 2 and Module 3, above, the inter-laboratory reproducibility of the Bhas 42 CTA
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was determined for the test chemicals listed in Table 16, each of which was distributed
to three laboratories. In the initiation assay, concurring conclusions were reached by the
three laboratories testing the same respective compounds with 8 out of 10 chemicals.
Thus, the between-laboratory reproducibility for the initiation assay was 80% in this
validation study. Since the tests of mezerein and caffeine were considered incomplete in
two of three laboratories for mezerein and one of three laboratories for caffeine, those
two chemicals were excluded from this calculation. In the promotion assay, concurrent
conclusions were reached with 10 of 12 chemicals, and therefore between-laboratory
reproducibility for the promotion assay was 83%. The judgments in the transformation
assay were concordant between laboratories except for otoluidine hydrochloride and
anthracene, and consequently the between-laboratory reproducibility of Bhas 42 CTA
was 83% (10/12). It is possible that the differences in results obtained were a
consequence of those chemicals being examined by the naive laboratories, Lab V and
Lab VI. Although mezerein was designated as equivocal (based upon the statistically
significant increase in the number of transformed foci at only one dose) in the initiation
assays conducted in two of the laboratories, the positive results obtained in the
promotion assay were considered to have established mezerein as clearly positive in the
Bhas 42 CTA. Likewise, despite the results for sodium arsenite in the initiation assay,
which were split between negative and weakly positive, sodium arsenite was clearly
positive in the promotion assay and thus considered positive in the Bhas 42 CTA in the
three laboratories.

Between-laboratory reproducibility can be summarized as follows:

Between-laboratory reproducibility

Assay %
Initiation assay 80 (8/10)
Promotion assay 83 (10/12)

Transformation assay (Bhas 42 CTA) 83 (10/12)

3.4.4 Module 5 — Predictive capacity

The results demonstrated that the predictive capacity of Bhas 42 CTA is exceedingly
high. When we compared in vivo carcinogenicity results and the overall judgments
(Gudgment by majority rule among laboratories), all carcinogens including
tumor-promoters were positive and all non-carcinogens were negative in the Bhas 42
CTA (Table 16). A 2x2 contingency table of the results obtained from 12 tested chemicals
is presented below:

2x2 Contingency table of the results in the 6-well method Bhas 42 CTA validation

study
In vivo carcinogenicity
Carcinogen Non-carcinogen Total
Bhas 42 cell + 8 0 8
transformation assay — 0 4 4
Total 8 4 12




Table 16.

Judgments of the result for 12 test chemicals in the validation study of 6-well method.
Compound Assay Laboratory Overall Carcinogenicity

I II III IV _V VI Judgment?  in vivo
+ + + +

2-Acetylaminofluorene Initiation

O IOk Wk —

Cadmium chloride

Dibenzla, Alanthracene

Lithocholic acid

Methapyrilene HCI1

Mezerein

Sodium arsenite

o'Toluidine HCI

Anthracene

L-Ascorbic acid

Caffeine

D-Mannitol

Promotion
Transformation®

Initiation
Promotion
Transformation

Initiation
Promotion
Transformation

Initiation
Promotion
Transformation

Initiation
Promotion
Transformation

Initiation
Promotion
Transformation

Initiation
Promotion
Transformation

Initiation
Promotion
Transformation

Initiation
Promotion
Transformation

Initiation
Promotion
Transformation

Initiation
Promotion
Transformation
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a Judgment by majority rule.

b Judgment in the Bhas 42 CTA, into which judgments in the initiation and promotion assays are integrated.

¢ Tumor-promoter.

d Equivocal: there was a statistically significant increase in transformation frequency at only one concentration.
¢ Incomplete: unable to judge the results due to inadequate dosing.
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Table 17.
Within-laboratory reproducibility of the 6-well method: Comparison of Lab I results for
the 6-well method validation study and the in-house study.

Compound Assay Validation study In-house study?
2-Acetylaminofluorene Initiation + +
Promotion + +
Transformation + +
Cadmium chloride Initiation
Promotion + +
Transformation + +
Dibenz[a, Alanthracene Initiation + +
Promotion
Transformation + +
Lithocholic acid Initiation
Promotion + +
Transformation + +
Methapyrilene HC1 Initiation
Promotion + +
Transformation + +
Mezerein Initiation
Promotion + +
Transformation + +
Sodium arsenite Initiation - +b
Promotion + +
Transformation + +
o-Toluidine (HCD¢ Initiation
Promotion - +
Transformation - +
Anthracene Initiation
Promotion
Transformation
L-Ascorbic acid Initiation
Promotion
Transformation
Caffeine Initiation
Promotion
Transformation
D-Mannitol Initiation
Promotion
Transformation

a Results of Lab I in-house study [Sakai et al, 2010].

b Equivocal: there was a statistically significant increase in transformation frequency at only one
concentration.

¢ Hydrochloride was tested in the 6-well method validation study, but free o-toluidine was used in the
in-house study.
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Table 18

Within-laboratory reproducibility of the 6-well method: Comparison of results of 4
chemicals that were duplicated between the pre-validation and validation studies of the
6-well method

Compound Assay Pre-validation® Validationb Carcinogenicity
Laboratory® Laboratory in vivo
A C F I 1I v
®» © W
Lithocholic acid Initiation - - TPd
Promotion + + + +
Transformation® + + + +
Methapyrilene HCI1 Initiation + - +, TP
Promotion + +
Transformation + +
Mezerein Initiation - - - +f TP
Promotion + + + +
Transformation + + + +
Anthracene Initiation
Promotion
Transformation

a The results in Lab A, Lab C and Lab F were obtained from the report on the pre-validation study of
the 6-well method [Tanaka et al., 2009].

b The results of Lab I, Lab IT and Lab IV were obtained from Table 16 in the present validation report.

¢ Lab A and Lab IV are the same laboratory; Lab C and Lab II are the same laboratory; Lab F and Lab
I are the same laboratory.

d Tumor-promoter.

e Judgment in the Bhas 42 CTA, into which judgments in the initiation and promotion assays are
integrated.

f Equivocal: there was a statistically significant increase in transformation frequency at only one
concentration.

3.4.5 Negative and positive controls

Although the number of foci induced by the positive control varied between laboratories
and sometimes within a given laboratory (Fig. 3), there was a statistically significant
difference between the positive control and the corresponding negative control in every
initiation and promotion assay. Taken together with the results reported for Modules
2-5, these data indicate that the Bhas 42 CTA 6-well method is both feasible and
reliable.

3.4.6 Vehicle

In this validation study, the choice of solvent/vehicle (DMSO or distilled water) was left
to each laboratory, considering the conditions of actual assay practice. Consequently,
different solvents were chosen among the laboratories for 3 chemicals, sodium arsenite,
otoluidine hydrochloride and caffeine. Despite this difference, the judgment of
transforming activity did not appear to be affected for these chemicals (Tables 10, 11
and 14). Furthermore, there is no information in literature that these chemicals are
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unstable in either solvent.

3.4.7 Chemical treatment procedures in the initiation assay

In the initiation assay the cells were treated with test chemical by the direct addition of
chemical solution to the culture medium or by the replacement of existing medium with
fresh medium containing the chemical, although in the promotion assay the chemical
treatment was always carried out by periodic exchanges of medium containing test
chemical, as described in section 3.2.2, Initiation assay in the text and in the protocol for
the 6-well method validation study in Annex 2. The choice of treatment procedure in the
initiation assay was left to each laboratory. Only Lab IV out of 6 participating
laboratories treated the cells by the medium exchange method. There was no difference
in the judgment of results obtained with the two treatment procedures in the initiation
assay for the particular 6 chemicals, 2-acetylaminofluorene, lithocholic acid,
methapyrilene hydrochloride, mezerein, L-ascorbic acid and D-mannitol (Table 16).
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4 Validation Study on the 96-well method

4.1 Study design and chemicals tested
4.1.1 Study design

Four laboratories participated and the study proceeded stepwise (pre-validation phase,
validation phase I and validation phase II).A total of 25 chemicals were tested including
duplication between phases, i.e., chemicals tested in (a) both the pre-validation phase
and validation phase I, or (b) both validation phase I and validation phase II. Such
chemicals were recorded as having been tested twice. Before starting the validation
study, a workshop for the technical transfer of the 96-well method was held by HRI on
18 November, 2008. All participating laboratories took part in the workshop to learn the
protocol, the assay procedures and judgment criteria for identifying transformed foci
(i.e., how to count wells with transformed foci).

In the pre-validation study, MCA and TPA were examined to confirm the transferability
of the test protocol. The chemical names were accessible and the concentrations tested
were given in this phase: 0.03, 0.1, 0.3 and 1 pg/mL of MCA, and 0.025, 0.05, 0.1 and 0.2
pg/mL of TPA. Based on the transformation results obtained for the negative and
positive controls in the pre-validation study, assay acceptance criteria were established.

In the validation phase I study, seven coded chemicals were examined and all of the
chemicals were tested by all four laboratories to assess the inter-laboratory
reproducibility of the 96-well method (Tables 19 and 21). MCA and TPA were included
among the coded chemicals to evaluate intra-laboratory reproducibility by comparing
the results obtained between the pre-validation phase and the validation phase I. The
selected chemicals except TPA were the same as those tested in the ECVAM-initiative
pre-validation study of BALB/c 3T3 CTA so that the results could be compared between
the two CTAs.

In the validation phase II study, 16 coded chemicals were examined. Lab 4 did not
participate in the phase Il study. Each chemical was tested by two laboratories to
confirm the inter-laboratory reproducibility of the 96-well method (Table 20). In order to
assess the predictivity of the Bhas 42 CTA for chemical carcinogenicity, the chemicals
selected included both tumor-promoters and non-carcinogens, with the latter
comprising half of the total chemicals (Table 22). Ideally, it would have been good to
include chemicals with low potency. However, it is difficult to assess precise potency
based on available data. It could be argued that the process of dilution of test chemicals
resulting in reduced concentrations may approximate potency reduction so as to mimic
the testing of low potency chemicals. Benzo[alpyrene was included among the coded test
chemicals to ensure within-laboratory reproducibility between phases I and II. The
chemicals which were used in the 6-well method validation study were also included
among the coded test chemicals to confirm that the 6-well method and the 96-well
method were equivalent in the transformation response.

The chemical properties and classes of test chemicals for the 96-well method validation
study are presented Annex 15.
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4.1.2 Chemicals tested and negative and positive controls

The chemicals selected, their CAS number, their distribution among laboratories and
chemical codes for the validation study are listed for phase I and II studies in Tables 19
and 20, respectively. In the phase I study, the solvent (DMSO) for MCA,
2-acetylaminofluorene, benzolalpyrene and TPA was pre-selected by the VMT and their
highest concentrations were also pre-assigned to be <100 pg/mL, < 100 pg/mL, <100
pg/mL and <1 pug/mL, respectively, in the culture medium. In the phase II study, the
approximate water solubility of each coded chemical was suggested and the top doses of
benzolalpyrene, dibenz[a, Adlanthracene, mezerein and phorbol were pre-assigned to be
<10 pg/mL, < 10 pg/mL, <0.1 pg/mL and <5 pg/mL, respectively, in the medium. These
amounts were predetermined because these chemicals were expensive and their
availability was limited. For the other chemicals, each individual participating
laboratory determined the dose ranges for the transformation assays according to dose
setting procedures using the cell growth assays.

MCA and TPA were chosen as positive controls for the initiation assay and the
promotion assay, respectively.

Table 19
Test chemicals, CAS numbers and code names with allocation to the laboratories in
phase I of 96 well method validation study.

Chemical CAS no# Carcinogenicity? Code

Allocation to lab

1 2 3 4
3-Methylcholanthrene* 56-49-5 + A-01 C-03 B-06 D-02
Benzolalpyrene* 50-32-8 + A-02 C-04 B-07 D-01
2-Acetylaminofluorene*  53-96-3 + A-03 C-07 B-01 D-04
TPA* 16561-29-8 +,TP A-04 C-05 B-03 D-07
o 'Toluidine 95-53-4 + A-05 C-06 B-02 D-03
Anthracene 120-12-7 - A-06 C-01 B-04 D-05
Phenanthrene ... 8501:8 . A0 CHO2 B:05_ . D-06 .
3-Methylcholanthrene 56-49-5 + Positive control for Initiation assay
TPAc 16561-29-8 + Positive control for promotionassay

a Chemical Abstract Service registry number.

b+, carcinogen; —, non-carcinogen; TP, tumor-promoter

¢ 12- O-tetradecanoylphorbol-13-acetate.

*The solvent (DMSO) and the highest concentrations (3-methylcholanthrene, 100 pg/mL;
benzolalpyrene, 100 pg/mL; 2-acetylaminofluorene, 100 pg/mlL; TPA, 1 pg/mL) were designated by
VMT in advance.
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Table 20
Test chemicals, CAS numbers and code names with allocation to the laboratories in
phase II of 96-well method validation study.

Chemical CAS no.2  Carcinogenicity® Code

Allocation to lab

1 2 3
N-Methyl- N*nitro- N-nitrosoguanidine 70-25-7 + B121 A101
Benzolalpyrene* 50-32-8 + B122 A102
Dibenz[a, Alanthracene* 53-70-3 + C131 A103
Sodium arsenite 7784-46-5 + B123 A104
Cadmium chloride 10108-64-2 + B124 A105
Methapyrilene HC1 135-23-9 +, TP C132 A106
Mezerein* 34807-41-5 TP C133 A107
Lithocholic acid 434-13-9 TP C134 A108
Pyrene 129-00-0 - C135 A109
Caprolactam 105-60-2 — B125 A110
Ampicillin sodium 69-52-3 — B126 All11
L-Ascorbic acid 50-81-7 - B127 Al12
D-Mannitol 69-65-8 - C136 A113
Caffeine 58-08-2 - C137 Al14
Phorbol* 17673-25-5 B128 Al15
Eugenol 97:53:0. ... 0138 All6
3-Methylcholanthrene 56-49-5 + Positive control
TPAc¢ 16561-29-8 + Positive control

a Chemical Abstract Service registry number.

b+, carcinogen; —, non-carcinogen; TP, tumor-promoter

¢ 12- O-tetradecanoylphorbol-13-acetate.

*The highest concentrations in the final culture medium (benzolalpyrene, 10 pg/mL;
dibenz[a, Alanthracene, 10 ng/mL; mezerein, 0.1 pg/mL; phorbol, 5 pg/mL) were suggested by VMT in
advance.

The carcinogenicity, including tumor-promoting activity, and genotoxicity of test
chemicals in phases I and II are presented in Tables 21 and 22, respectively. Those
activities of test chemicals were based on the review paper, DRP 31[OECD, 2007] and a
review by Kirkland et al, [2005], except for the carcinogenicity of methapyrilene
hydrochloride, lithocholic acid and phorbol. Methapyrilene was included in the list of
carcinogens in DRP 31 and reported to be a tumor-promoter by Lijinsky et al. [1992].
The tumor-promoting activity of lithocholic acid was reported by Reddy et al [1975].
Carcinogenicity (leukaemogenic action) of phorbol has been reported to be positive in
SWR mice [Berenblum and Lonai, 1970], and positive or negative depending on the
mouse strains [Armuth, 1976], and its tumor-promoting activity in mouse skin is also
positive in a sensitive stain, STS mice, but negative in other strains, Charles River CD1
mice and Sencar mice [Baird and Boutwell, 1971; Slaga et al., 1976 and 1980].
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Table 21
Genotoxicity and carcinogenicity of the test chemicals for phase I of 96-well method
validation study.

Chemicals Genotoxicity? IARC Carcinogenicity®
In vitro In vivo class
Ames¢  MILd CAe MNf
3-Methylcholanthrene + + + +
Benzolalpyrene + + + + 2A +
2-Acetylaminofluorene + + + + +
TPAe — + +, TP
o-Toluidine +/— +/— + - 2A +
Anthracene +w/— + - 3 -
Phenanthrene +w/— - 3 -

a Source: DRP 31 [OECD, 2007] and a review by Kirkland et al. [2005]: +, positive; —, negative; +/—,
positive and negative results in DRP 31; +w, weakly positive.

b Source: DRP 31 [OECD, 2007]: +, carcinogen; —, non-carcinogen; TP, tumor-promoter.

¢ Ames test.

d Mouse lymphoma test.

¢ Chromosomal aberration test.

f Micronucleus test.

g 12-O-Tetradecanoylphorbol-13-acetate
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Table 22
Genotoxicity and carcinogenicity of the test chemicals for phase II of 96-well method
validation study.

Chemicals Genotoxicity? TARC Carcinogenicity®?

In vitro In vivo class

Ames¢ MIL4 CAe MNf
MNNGs + + + + +
Benzolalpyrene + + + + 2A +
Dibenz[a, Alanthracene + + + 2A +
Sodium arsenite — + + 1 +
Cadmium chloride - + +/— - 1 +
Methapyrilene HC1 - +/— + +,TPh
Mezerein - TP
Lithocholic acid — +/— — TP!
Pyrene - + - 3 -
Caprolactam - - - - 4 —
Ampicillin sodium — — — 3 -
L-Ascorbic acid +w/— — + —
D-Mannitol - - - - —
Caffeine - + + 3 -
Phorbol *
Eugenol — + + +/— 3 —

a Source: DRP 31 [OECD, 2007] and a review by Kirkland et al. [2005]: +, positive; —, negative; +/—,
positive and negative results in DRP 31; +w, weakly positive.

b Source: DRP 31 [OECD, 2007] except for lithocholic acid and phorbol: +, carcinogen; —,
non-carcinogen; TP, tumor-promoter

¢ Ames test

d Mouse lymphoma test

e Chromosomal aberration test

f Micronucleus test

g N-Methyl- N*nitro- N-nitrosoguanidine

b Lijinsky et al., [1992]

i Reddy et al, [1975]

* Carcinogenicity in mice (leukaemogenic action) is positive or negative depending on the strains
[Berenblum and Lonai, 1970; Armuth, 1976]. Tumor-promoting activity in mouse skin is positive in a
sensitive strain but negative in other strains [Baird and Boutwell, 1971; Slaga et al., 1976 and 1980].
These strains are mentioned in the text.

In the pre-validation study, the chemicals tested (MCA and TPA) were selected by VMT
and distributed by the lead laboratory, HRI, to the other participating laboratories. In
phases I and II, the test chemicals were selected by VMT, and purchased, coded and
distributed by JaCVAM, which is institutionally and geographically independent of the
participating laboratories. The chemicals were distributed to the chemical repository
officer of each individual participating laboratory. The participating laboratories were
not informed of the chemical names or the chemical selection criteria used in phases I
and II. The suppliers, catalog numbers and lot numbers of the test chemicals are
presented in Tables 55 and 56 of Annex 5.

4.1.3 Time line

18/04/2008 Preparation of a framework for the validation study on the 96-well
method.
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29-30/10/2008

12/11/2008
18/11/2008
24/12/2008
13/1/2009
17/1/2009

26/1/2009

29/1/2009
16/9/2009
15/10/2009
9-10/11/2009
6/1/2010
14/7/2010

6-7/10/2010

15/9/2011

4.2 Protocol

1st VMT meeting: explanation of study plan, discussion on and
determination of the protocol for pre-validation study (Ver. 2), test
chemical selection for the pre-validation study to optimize the protocol
(MCA and TPA), schedule of the pre-validation phase; chemical
selection by VMT for the phase I validation study.

Start of the pre-validation study. (MCA, TPA, Bhas 42 cells and FBS
were shipped by HRI).

Workshop for technical transfer of the 96-well method according to the
protocol Ver. 2.

Decision on the method of statistical analysis for the data.

Deadline for data submission in the pre-validation study.

Statistical analysis of the results in the pre-validation study by the
statistical team.

Joint meeting of Japanese VMT and participating laboratories:
evaluation of the results in the pre-validation study, exchange of
information on the technical issues, harmonization of focus counting
among laboratories, decision regarding assay acceptance criteria®*,
and planning of phase I study.

* As a result of the discussion in this joint meeting the protocol of
96-well method was amended for the phase I validation study (Ver. 3).
Start of the phase I validation study. (The test chemicals were shipped
by JaCVAM to participating laboratories.)

Deadline for data submission in the phase I validation study

Joint meeting of Japanese VMT and participating laboratories: report
of the results in the phase I validation study, decoding of test
chemicals.

2nd VMT Meeting: evaluation of the results in the phase I validation
study, and planning of the phase II study.

Start of the phase II validation study. (Test chemicals were shipped by
JaCVAM to participating laboratories.)

Deadline for data submission in the phase II study.

3rd VMT Meeting: report and evaluation of the results in the phase II
validation study, approval of the 96-well method, decoding test
chemicals.

Meeting for the international Bhas 42 CTA validation study: Future
schedule on the Bhas 42 CTA to develop OECD/TG: VMT members
and the other participants agreed that the Bhas 42 CTA validation
study report should undergo peer review by the ESAC through the
ECVAM process.

The schematic of 96-well method is the same as that of 6-well method (Fig. 2). The
procedures of 96-well method is fundamentally the same as those of 6-well method as
shown in Fig. 1. The differences from the 6-well method are as follows:

® The cell number inoculated per well are proportional relative to the well-size.
® The number of wells having transformed foci is quantified relative to the total
number of observed wells, instead of the number of transformed foci in every
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well, as i1s the case in the 6- well method. The wells having transformed foci in
the bottom are counted, but the wells having transformed foci only on the wall
are not counted. This is because the narrow shape of the well in a 96-well
micro-plate is not conducive to observing and distinguishing transformed foci
from non-transformed foci on the well wall. (In the 6-well micro-plate,
transformed foci are counted both on the bottom and on the wall since technical
problems of this nature are not encountered.)

® The statistical analysis for the 96-well method is carried out using the
chi-square test with Bonferroni adjustment, instead of the multiple comparison
using the Dunnett test which is applied for the 6-well method.

The detailed test protocols used in the pre-validation phase, validation phase I and
validation phase II of the 96-well method validation study are presented in Annex 6,7
and 8, respectively. The protocol, Ver. 2 was used for the pre-validation phase, and
amended to Ver. 3 for the phase I studies and Ver. 4 for the phase II studies to reflect the
results, discussion and decisions made from the previous phases.

4.2.1 Preparation

Cells, materials and chemicals were prepared in the same manner as described in 3.2.1
of the 6-well method validation study. All materials, reagents, and FBS used are shown
in the test protocols annexed (Annex 6, 7 and 8). The vehicles used to dissolve test
chemicals and their final concentrations in the media are presented in the tables of
assay results (Tables 23-47).

Concerning the preparation and storage of test-chemical solutions, a section was added
in “I1.1.3) Chemicals” in the protocol Ver. 3 (Page 1 in Annex 7). This addition was not an
amendment but a correction, because the procedures included were explained in the
workshops for technical transfer of the protocol and were performed in the 6-well
method validation study and the pre-validation phase of 96-well method validation
study. The insertion was as follows:

® Preparation and storage of test-chemical solutions: Test-chemical solutions are
prepared before use as a general rule. Working solutions may be preserved in
aliquots at -20°C for less than 10 days and thawed before use, but must not be
re-frozen. When the amount of test chemical supplied is too little to be weighed
for every assay, a stock solution is prepared at a concentration as high as
possible or at some other appropriate concentration and stored in aliquots at
-20°C for up to a year and thawed before use. The stock solution is never
re-frozen. When suspensions of test chemicals are used, they must be prepared
before use and cannot be stored for the future use. The stock solutions of MCA
and TPA in DMSO can be stored at -20 C for at least two years, if they are not
thawed. [Page 1 in Annex 7 and 8]

4.2.2 Initiation assay
4.2.2.1 Cell growth assay

A cell suspension at 4000 cells/'mL in DF5F was distributed into each well of 96-well
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micro-plates in a 0.05 mL volume (200 cells/well, day 0). Eight wells were prepared for
each treatment group. At 24 h after seeding, medium containing a test chemical at two
times the final concentration or containing vehicle alone was prepared, and 0.05 mL of
the preparation was added to each well without medium exchange so that the volume of
medium was 0.1 mL/well in total. On day 4, the medium containing the test chemical
was replaced with 0.1 mL/well of fresh DF5F. On day 7, the cells were fixed and stained
with CV, and the relative cell growth of cultures treated with a chemical was calculated
according to the procedures as described in 3.2.2.1.

4.2.2.2 Dose setting for the transformation assay

Five or more concentrations were selected based on the results of cell growth assays as
described in 3.2.2.2.

4.2.2.3 Transformation assay to examine initiating activity

One tube of the frozen Bhas 42 cells was thawed and grown in M10F up to about 70%
confluence and then subcultured in DF5F to reach about 70% confluence again as
described in 3.2.2.3. Thereafter, cells were cultured in DF5F. The cells were trypsinized
and suspended at a density of 4,000 cells/mL and seeded into each well of 96-well
micro-plates in 0.05 mL volumes (200 cells/well, day 0). One plate and 8 wells were
prepared per concentration, of which one plate was reserved for the transformation
assay and eight wells were reserved for the concurrent cell growth assay. At 24 h after
seeding, medium containing a test chemical at two times the final concentration or
containing vehicle alone was prepared, and 0.05 mL of the preparation was added to
each well without medium exchange so that the volume of medium was 0.1 mL/well in
total. The treatment in the initiation phase was continued for 72 h. Following the
exposure period, all treatment media were removed and the cells were refed with 0.1
mL/well of medium without the test chemical (day 4) and subsequently cultured in the
normal medium until day 21, receiving medium exchanges on day 7, day 11 and day 14.
The cells were then fixed with methanol and stained with Giemsa's solution. Each assay
also included MCA (1 pug/mL) as the positive control.

4.2.3 Promotion assay

4.2.3.1 Cell growth assay

A cell suspension of 4000 cells/mL in DF5F was distributed into each well in 0.1 mL of
medium (400 cells/well, day 0), and on day 4, the culture medium was replaced with a
medium containing a given test chemical. On day 7, the cells were fixed and stained
with CV, and the relative cell growth of cultures treated with a chemical (chemical vs.
vehicle) was calculated, as described in 3.2.2.1.

4.2.3.2 Dose setting for the transformation assay

Five or more concentrations were selected based on the results of cell growth assays as
described in 3.2.3.2.

4.2.3.3 Transformation assay to examine promoting activity

The promotion assay was carried out in the same manner as the initiation assay
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(4.2.2.3) except for the following steps. The cells were seeded at a density of 400
cells/well in 0.1 mL of medium (day 0) and cultured for 4 days without a medium
exchange. On day 4, day 7, and day 11, the culture medium was replaced with fresh
medium containing a given test chemical or vehicle alone and the treatment in the
promotion phase was continued until day 14 (for a total of 10 days). The cells were then
cultured in normal medium without the test chemical for one week until day 21. Each
assay also included TPA (0.05 pg/mL) as the positive control.

4.2.4 Focus count and statistical analysis

The transformed foci were judged using the same criteria as those used in the 6-well
method (Annex 3). The number of wells having transformed foci versus the total
number of observed wells was recorded. The bottom area of each well was observed
under a stereoscopic microscope, but the wall of each well was excluded from
consideration for the reasons discussed under 4.2 above. The proportion of wells having
transformed foci was statistically analyzed by the chi-square test with Bonferroni
adjustment. “Toxic” was recorded for plates or wells that were not confluent at the end
of transformation assay because of cytotoxicity resulting from chemical treatment.

® The p-value of the chi-square test was tentatively set at <0.05 or <0.025
(upper-sided) in protocol Ver. 2 and Ver. 3. The transformation frequency was
analyzed with two p-values, <0.025 and <0.05 (upper-sided), in the phase I
study, and the p-value was finally fixed at <0.5 (upper-sided) in protocol Ver. 4,
based on the results in the phase I study (Page 8 in Annex 7-8).

4.2.5 Judgment

The assay results were judged positive when there existed two or more sequential doses
that induced statistically significant increases in the proportion of wells having
transformed foci, and negative when there was no dose showing a statistically
significant increase in the proportion of wells having transformed foci. When the
statistically significant increase was at only one dose, the assay result was regarded as
equivocal. In such cases, the initiation or promotion assay together with the
concomitant cell growth assay was repeated and included the positive dose in the first
assay. The chemical was judged to be positive if a statistically significant increase in the
proportion of wells having transformed foci resulted at one or more concentrations in
the second assay.

® In the pre-validation phase and the validation phase I study, the repeat of
assay to make a final judgment was compulsory for the participating
laboratory when the statistically significant increase was at only one dose. In
the validation phase Il study, that requirement was amended so that the
decision to re-test was left up to each laboratory. However, in the absence of the
repeat test, the judgment remained equivocal. This amendment was
introduced in the interest of time and cost savings. (Page 8 in Annex 7-8)).

4.2.6 Acceptance criteria

The assay acceptance criteria were established in protocol Ver. 2 for the pre-validation
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study, as follows (citation from Annex 6, protocol Ver. 2):

The initiation or promotion assay is repeated independently, as needed, to satisfy
the assay acceptance criteria.
1. Concurrent cell growth assay

At least one concentration should be included near the NOEL which gives
80-120% cell growth compared to solvent/vehicle control.

When contamination or technical problems are observed, four undamaged
wells are necessary at the minimum for each concentration.

2. Transformation assay
e Initiation assay and promotion assay

If the cells are killed and/or not confluent at the end of transformation
assay, the concentration is not valid and excluded from focus-counting,
statistical analysis and judgment. In such cases, “toxicity” is entered in the
data sheet.

When contamination or technical problems are observed, if, for a given
concentration, the number of damaged wells is >7, the concentration is not
considered valid and is excluded from focus-counting, statistical analysis
and judgment. In such cases, “contamination”, “accident”, “technical
error”’,etc. are entered in the data sheet.

e Initiation assay

Negative control: The number of wells having transformed foci should be
10 wells/plate or less.

Positive control: The number of wells having transformed foci should be 30
wells/plate or more.

Test chemical concentrations: Four valid concentrations are necessary, at a
minimum, to accept the transformation assay for evaluating a chemical.
Those concentrations should include at least one concentration near the
NOEL and three concentrations in the range between the NOEL and ICgo.

e  Promotion assay

Negative control: The number of wells having transformed foci should be
20 wells/plate or less.

Positive control: The number of wells having transformed foci should be 30
wells/plate _or more. Furthermore, the proportion of wells having
transformed foci should be significantly increased in the positive control
plate compared to the solvent control plate (chi-square test, p<0.05).

Test chemical concentrations: Four valid concentrations are necessary, at
the minimum, to accept the transformation assay for evaluating a
chemical. Those concentrations should include at least one concentration
near the NOEL and two concentrations in the range of growth
enhancement when the chemical enhances cell growth (increases cell
density). The durations of chemical exposure to the cells are different
between the cell growth assay and the transformation assay. Consequently,
chemical toxicity is sometimes accumulated over the 10 day duration of the
promotion assay and plates may be lost because of chemical toxicity. In
such cases, four valid plates are also necessary in the concentration range
where cells are not killed and are confluent at the end of the
transformation assay. If excessive toxicity is encountered, it may be
necessary to repeat the assay in a lower concentration range.

The transformation frequency in the CTAs is known to be influenced by the batch of
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FBS [Sakai et al,, 2002]. The parts of the assay acceptance criteria that are underlined
(Annex 6, section F.), which concern the transformation frequency of negative and
positive controls, were tentatively set based on the HRI historical data, that was
produced using FBS obtained from Moregate (Lot no. 7825120). The 96-well method
validation study, including the pre-validation phase, was carried out using FBS
obtained from GIBCO (Lot no. 1391481). Hence, three out of four of the underlined
parts of the acceptance criteria were modified in protocol Ver. 3 for phase I based on the
results obtained from MCA, TPA and negative controls in the pre-validation study:
these amendments were incorporated into protocol Ver. 4 for phase II.

The amendments of acceptance criteria concerning the transformation frequency of
negative and positive controls in the protocol Ver. 3 were as follows (Page 6-7 in Annexes
7 and 8):

2. Transformation assay

e Initiation assay
Negative control: The number of wells having transformed foci should be
15 wells/plate or less.
Positive control: The number of wells having transformed foci should be 40
wells/plate or more.

e  Promotion assay

= Negative control: The number of wells having transformed foci should be

20 wells/plate or less.
Positive control: The number of wells having transformed foci should be 40
wells/plate or more.

® An overlapping item of acceptance criteria in the protocol Ver. 2 was deleted in
the protocol Ver. 3. That is:

The item “- At least should exist one concentration near NOEL which gives
80-120% cell growth compared to solvent/vehicle control.” was deleted from
“IL.F.1 Concurrent cell growth assay” in Ver. 2 (Page 6), and instead was
included in the item “- Concentrations: Four valid concentrations are
necessary at the minimum to accept the transformation assay for evaluating a
chemical: at least one concentration near the NOEL (80 — 120 %) and three
concentrations in the range between the NOEL and ICgo in the concurrent cell
growth assay.” of “II F. 2.2) Initiation assay” in Ver. 3 (Page. 7 in Annex 6-8).

4.3 Results

The validation study of the Bhas 42 CTA 96-well method was carried out on a total of 25
coded chemicals for the initiation and promotion assays. Each chemical was examined
by four laboratories in the pre-validation phase and validation phase I and by two
laboratories in validation phase II. The data for the negative and positive controls
obtained in individual laboratories are illustrated in Figures 17 and 18. The
transformation results of each test chemical in the 96-well method, including the
respective concurrent cell growth assay, are presented in Tables 23 to 47 and in Figures
19 to 43. The raw data submitted by individual laboratories for the pre-validation phase,
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and for validation phase I and phase II are presented in Annex 9, 10 and 11,
respectively.

4.3.1 Quality assurance aspects

All of the data from all laboratories were sent at the same time to Masaya Suzuki and
Shoko Arai, who belong to geographically and administratively different laboratories,
and they assured the quality of all the data and records, by evaluating their compliance
with the acceptance criteria. Subsequently, M. Suzuki statistically analyzed the data. In
some instances, certain experiments were repeated by a particular laboratory. For such
cases, the data from both the first and repeated experiments are presented in the detail
result section for each chemical, including the reason(s) as to why the experiment was
repeated.

4.3.2 Negative and positive controls

The transformation frequencies for the positive and negative (DMSO) controls are
presented in Tables 25-47 as part of the assay results derived for each test chemicals.
All data of negative and positive controls satisfied assay acceptance criteria except for
one case: 1.e., the first promotion assay of L-ascorbic acid by Lab 3 in validation phase II.
In Fig. 17, those control values are plotted pairwise, assay by assay, and the pairs are
clustered by laboratory. The transformation frequency of each positive control was
statistically significantly different from that of the corresponding negative control. The
cluster of transformation frequencies of positive controls was quite distinct from that of
negative controls. In Fig. 18, the transformation frequencies for the negative and
positive controls are averaged per individual laboratory.
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Fig. 17. Transformation frequency of the negative and positive controls in the 96-well
method validation study. The negative and positive controls are paired assay by assay
and the pairs are clustered laboratory by laboratory.
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Fig. 18. Average transformation frequency of negative and positive controls per
individual laboratory in the 96-well method validation study including phase I and
phase II. Bars indicate standard deviation.

4.3.3 Pre-validation (transferability phase)

With the aim of assessing the transferability of the assay to the participating
laboratories, MCA and TPA were examined without having been coded at the
concentrations designated by the VMT.

4.3.3.1 3-Methylcholanthrene

As shown in Table 23 and Fig. 19, MCA was positive in the initiation assay in all the
participating laboratories and the dose response curves were concordant between the
laboratories.

Table 23.
Results of transformation assay on 3-methylcholanthrene in the pre-validation phase of
the 96-well method validation study

a) Initiation assay

Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
CGa TF? CG TF CG TF CG TF
0°(0.1% DMSO) 100 7/96 100 11/96 100 8/96 100 5/96
0.03 95 17/96 115 20/96 87 16/96 89 14/96
0.1 90 31/96 * 140 35/96 * 80 27/96 * 84 19/96 *
0.3 75  46/96 * 130 51/96 * 70 44/96 * 72 30/96 *
1 53  71/91* 83 66/96 * 50 59/96 * 47  33/96 *

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
CGa __TF» CG__TF CG TF CG __TF
0¢(0.1% DMSO) 100 14/94 100 15/96 100 6/96 100 16/96
0.03 91 10/96 86 13/96 78 2/96 78 13/96
0.1 84 19/96 86 22/96 71 2/96 65 15/96
0.3 75  15/96 73 38/96 * 64 5/96 52 15/96
1 86 9/96 89 15/96 65 3/96 45 6/96

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. solvent control.
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Fig. 19. Graphic view of the results of transformation assay and concurrent cell growth
assay on 3-methylcholanthrene in the pre-validation phase of the 96-well method
validation study.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment.

4.3.32 TPA

Table 24 and Fig. 20 represent the results for TPA. TPA was positive in the promotion
assay in all the four laboratories and induced similar responses between laboratories.
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Table 24.
Results of transformation assay on TPA in the pre-validation phase of the 96-well

method validation study
a) Initiation assay

Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
CGa TE> CG__TF CG TF CG TF
0°(0.1% DMSO) 100 8/96 100 10/96 100 8/96 100 7/96
0.025 95 4/96 99 4/96 91 0/96 86 2/96
0.05 97 4/96 115 4/96 94 2/96 87 0/96
0.1 100 1/96 115 5/96 97 4/96 89 3/96
0.2 111 5/96 122 6/96 107 5/96 98 2/96

a 9% of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control.

b) Promotion assay

Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
CGa _ TF® CG TF CG TF CG TF
0°(0.1% DMSO) 100 14/96 100  14/96 100 7/96 100 15/96
0.025 127  78/96 * 146  52/96 * 110 54/96 * 145 50/96 *
0.05 153  71/96 * 157 71/96 * 117 66/96 * 161  46/96 *
0.1 194 69/96 * 231 65/96 * 129 56/96 * 194  41/96 *
0.2 255 77/96 * 301  59/96 * 146 55/96 * 238  25/96

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. solvent control.
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Fig. 20. Graphic view of the results of transformation assay and concurrent cell growth
assay on TPA in the pre-validation phase of the 96-well method validation study.
* p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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Thus, all laboratories obtained comparable results from MCA and TPA and proceeded to
the validation phase I study. The acceptance criteria for the transformation frequency in
the negative and positive controls were amended for phase I based on the results of
MCA and TPA in the pre-validation phase. The criteria applied in protocol Ver. 2 had
been tentatively established based on the assays that had been carried out using a
different batch of FBS prior to the 96-well validation study. Use of a new batch of FBS
throughout the 96-well method validation study necessitated the revision of the
acceptance criteria. These amended criteria were also employed in the validation phase
IT studies.

4.3.4 Validation phase I
Seven coded chemicals were tested in each laboratory.
4.3.4.1 2-Acetylaminofluorene

The results for 2-acetylaminofluorene are shown in Table 25 and Fig. 21. In the
initiation assay, the chemical was negative in the Lab 1 but positive in Lab 2, Lab 3 and
Lab 4. In Lab 4, there was a statistically significant increase in transformation
frequency at only one concentration, 21 pg/mL, in the first run of the initiation assay. In
accordance with the protocol, the assay was repeated and significant increases in
transformation frequency at two serial concentrations were obtained. Hence the
chemical was positive in the initiation assay in Lab 4. In the promotion assay, this
chemical was positive in Lab 1, Lab 3 and Lab 4 but negative in Lab 2.
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Table 25.
Results of transformation assay on 2-acetylaminofluorene in phase I of the 96-well method validation
study

a) Initiation assay
Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4, 1st run Lab 4, 2nd run
CGa  TF? CG TF CG TF CG TF CG TF
0¢ (0.1% DMSO) 100 6/96 100 11/96 100 4/96 100 6/96 100 4/96
2.5 100 6/96
5 97 10/96
6.25 98 5/96
8.84 102 16/96
10 98 7196 113 8/91 103 -/~ d
12 104  14/96
12.5 101 20/96
15 90 10/93 82 6/96
16 97 17/96 *
16.5 72 16/96 72 10/96
17.7 101  25/96 *
18 62 15/96 45 9/96
19 75 19/96 *
19.5 39 16/96 42 20/95 *
20 79 12/96
21 28  25/96 * 23  18/96 *
22 53  23/96 *
22.5 21 13/96 20 9/96
24 12 7196 17 2/96
25 47  34/96 * 33  20/96 *
29 20 16/96 *
30 13 12/96 5 5/96 7 4/94
34 13 17/96 *
35.4 14 25/96 *
40 11 8/96
50 6  Toxic 8 14/96 9 15/96*
100 4  Toxic
MCA 1°(0.1% DMSO) 26 44/96 * 48 68/96 t 49 83/96 t 56 41/96 t 47  52/96 t
a 9% of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
4 No data.
¢ Positive control in the initiation assay: final solvent concentration in the working culture media in parentheses.
* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.
T p<0.05; one-sided chi-square test, vs. corresponding solvent control.




1
2 b) Promotion assay
3 Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
4 CGa  TF® CG TF CG TF CG TF
5 0c (0.1% DMSO) 100 14/96 100 13/96 100 10/96 100 4/96
6 0.01 111 6/96
7 0.1 112 11/96
8 0.4 117 8/96
9 0.5 105 28/96 *
10 0.78 108 8/96
11 1 99 15/96
12 1.56 90 24/96 114 16/96 119 3/96
13 2 103 11/96
14 3 99 15/96
15 3.13 84 16/96 121  18/96
16 5 92  22/96
17 6.25 72 43/96 * 102  19/96 104 18/96 *
18 9 81 29/96 *
19 12.5 60 44/96 * 83 22/96 82 21/94 *
20 15 63 35/96 *
21 25 44  16/96 57 10/96 50 22/96 53 9/96
22 40 47  Toxic
23 50 33 0/96 37 0/96 38 0/96
24 100 33 Toxic 33 Toxic

25 TPA  0.054(0.1% DMSO) 111 76/96 1 137  46/96 t 145 88/96 1 155  43/96 1
26 2 9% of cell growth compared to that of solvent control.

27 b Transformation frequency: number of wells having transformed foci/number of wells counted.
28 ¢ Solvent control: final solvent concentration in the working culture media in parentheses.
29 d Positive control in the promotion assay: final solvent concentration in the working culture media in parentheses.
30 * p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.
31 ¥ p<0.05; one-sided chi-square test, vs. corresponding solvent control.
32
33
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36  Fig. 21. Graphic view of the results of transformation assay and concurrent cell growth assay on
37  2-acetylaminofluorene in phase I of the 96-well method validation study.

38  *p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.4.2 Benzolalpyrene

In all the laboratories, benz[alpyrene was strongly positive in the initiation assay and
negative in the promotion assay as shown in Table 26 and Fig. 22.

Table 26.
Results of transformation assay on benzolalpyrene in phase I of the 96-well method

validation study
a) Initiation assay

Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
CGa _ TF® CG TF CG TF CG TF

0¢(0.1% DMSO) 100 8/96 100 9/96 100 14/96 100 7/96
0.0016 109 11/96
0.003 93 5/96
0.0031 92 13/96 113 8/96
0.00316 91 13/96
0.0063 101 12/96 114 13/96
0.01 96 8/96 90 14/96
0.0125 109 9/96
0.013 95 22/96 *
0.025 88 29/96 * 113 18/96
0.03 80 15/96
0.0316 67 21/96 *
0.05 78  34/96 * 65 31/96* 91 16/96
0.1 24  20/96 * 60 39/96 * 43 35/96 * 65 29/96 *
0.2 36 48/96 * 24  36/96 * 31 25/95*
0.3 19 36/96*
0.316 9 Toxic
0.4 24 45/96 * 12 25/96 *
0.5 12 32/96 *
0.8 14 41/96 *
1 7  Toxic
3.16 3 Toxic

MCA 14(0.1% DMSO) 28 41/96 t 35 70/96 * 43  73/96 * 51  54/96 *

a2 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4

CGa TF» CG _TF CG _TF CG

TF

0c (0.1% DMSO) 100 9/96 100 14/96 100 11/96 100

0.0001 95 10/96

0.0003 93 11/96

0.001 91 7196 91 8/96

0.0016 88 2/96

0.002 107

0.003 89 5/96

0.0031 93 6/96

0.0045 110

0.0063 83 7196

0.009 109

0.01 88 7196 81 8/96

0.013 87 2/96

0.02 84 4/96 105

0.025 75 5/96

0.03 75 5/96

0.0316 81 7196

0.045 91

0.05 64 6/96 67 2/96

0.09 79

0.1 63 6/96 51 7196 51 1/96

0.2 47  11/96 59

0.4 44 6/96

0.45 46

1 45  Toxic 42
10 50  Toxic

6/96

4/96

7/96

4/96

5/96

4/96

7/96

7/96

Toxic
Toxic

TPA  0.05%(0.1% DMSO) 164 54/96 * 107 55/96 t 136 80/96 T 161

43/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.
T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 22. Graphic view of the results of transformation assay and concurrent cell growth
assay on benzolalpyrene in phase I of the 96-well method validation study.
* p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.4.3 3-Methylcholanthrene

The results for MCA are presented in Table 27 and Fig. 23. This chemical was clearly
positive in the initiation assay in all the laboratories. In the promotion assay, it was
negative in Lab 1, Lab 2 and Lab 3. In Lab 4, there was a statistically significant
increase at the highest usable doses (0.2 pg/mL) before the onset of overwhelming
toxicity. However, Lab 4 did not repeat the promotion assay. They considered that the
initiation assay had established that the chemical was clearly positive in the Bhas 42
CTA and that it was not necessary to further differentiate the initiation vs. promotion
properties of the compound.

Table 27.
Results of transformation assay on 3-methylcholanthrene in phase I of the 96-well
method validation study
a) Initiation assay
Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
CG»  TF® CG TF CG TF CG TF
0¢ (0.1%DMSO0) 100  10/96
0 (0.5% DMSO) 100 10/96 100 4/96 100 6/90
0.005 122 12/96
0.01 105  27/96 *
0.025 81 20/96
0.03 95 13/96
0.05 80 28/96 *
0.07 106 21/96 *
0.1 93 36/96 * 68  43/96 * 84 11/96
0.2 61 60/96 *
0.21 96 27/96 *
0.3 66 33/96 *
0.316 62  44/96 *
0.4 52  63/96 *
0.42 76 41/96 *
0.7 65 51/96*
0.8 46  65/96 *
1 44  39/96 * 46  47/96 * 65 56/96 *
1.6 39 72/96 *
2.5 53 61/96*
3 38 31/96 *
3.16 34 36/96*
3.2 41  75/96 *
5 50 61/96*
6.4 43 59/96 *
10 28  Toxic 35 15/96 * 47  50/96 *
30 34 12/96
100 25  Toxic 35  Toxic
04 (0.1%DMSO) 100 6/96 100 2/96 100 13/96
MCA 1°(0.1% DMSO) 34 43/96 t 49  65/96 t 42 41/96 51  48/96 t
a 9% of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.
e Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.
* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.
¥ p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
CGa TF» CG TF CG TF CG TF
0c (0.1% DMSO) 100  12/96
0 (0.5% DMSO) 100 12/96 100 8/96 100 9/95
0.00001 91 9/96
0.0001 89 13/96
0.001 86 4/93 96 7196 95 13/96
0.0016 96 11/96
0.003 93 5/96
0.0031 90 8/96
0.004 95 7/96
0.0063 86 12/96
0.01 73 6/96 85 3/96
0.013 84 10/96
0.015 88 11/96
0.025 85 13/96
0.03 82 1/96
0.05 82 10/96
0.06 86 8/96
0.1 56 10/95 70 13/96 74 2/96
0.2 65 16/96 69 25/96 *
0.3 59 0/96
0.4 55 12/96 66  Toxic
1 58  Toxic 61 0/96 64  Toxic
2.2 66  Toxic
3 62 0/96
5 64  Toxic
10 58  Toxic

100 60  Toxic

04 (0.1%DMSO) 100 11/96 100  6/96 100  8/96
TPA  0.05¢ (0.1% DMSO) 160 56/96 * 126 60/96 t 147 59/96 t 166 52/96 t

a 9% of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

e Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 23. Graphic view of the results of transformation assay and concurrent cell growth
assay on 3-methylcholanthrene in phase I of the 96-well method validation study.
* p<0.05; one-sided chi-square test with Bonferroni’s adjustment.

4.3.4.4 o Toluidine

Table 28 and Fig. 24 represent the results of otoluidine. This hydrochloride was
negative in both initiation and promotion assays.
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Fig. 24. Graphic view of the results of transformation assay and concurrent cell growth
assay on otoluidine in phase I of the 96-well method validation study.
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Table 28.

Results of transformation assay on otoluidine in phase I of the 96-well method

validation study
a) Initiation assay

Concentration (ug/mL)

Lab 1

Lab 2

Lab 3

Lab 4

CG2

TE®

CG

TF

CG

TF

CG

TF

0¢(0.1% DMSO)
0 (0.5% DMSO)
0.5
1.58
5
15.8
40
50
60
80
100
120
158
160
167
180
250
260
292
400
500
590
600
630
720
833
890
1000
1300
1580
1600
2000

100
104
98
96
90

99

85

61

26

10/96
9/96
8/96
9/96

10/96

8/96

9/96

9/96

Toxic

100

109

101

105

98

82

46

27

11

2

12/96

14/96

16/96

16/96

10/96

10/96

6/96

8/96

Toxic

Toxic

100

99

96

102

93

78

54

28

21

7/96

9/96

12/96

0/96

4/96

7/96

5/96

7/96

1/96

100

105

108

101

95
72
52

45

34
49

7/96

3/96

7/96

3/96
6/92
1/96

5/93

5/96
3/96

0¢ (0.1% DMSO) 100

MCA 1f(0.1% DMSO)

30

8/96
44/96 t

100
57

10/96
68/96 T

100
38

5/96
66/96 t

27

50/96 *

a 9% of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d No data.

¢ Solvent control for the positive control, MCA: final solvent concentration in the working culture

media in parentheses.

f Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.

T p<0.05; one-sided chi-square test, vs corresponding solvent control.



b) Promotion assay
Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
CGa TF» CG TF CG TF CG TF
0¢ (0.1% DMSO) 100  5/96
0 (0.5% DMSO) 100 13/96 100 12/96 100 13/96
0.00000833 112 6/96
0.0000833 115 8/96

OO0k W+~

0.000833
0.00833
0.0833
0.158
0.5
0.833
1
1.58
3
5
8.33
10
15.8
30
60
80
83.3
100
120
158
160
180
250
260
400
500
590
833
890
1300
1580
2000

94
91

86

80

71

65

54

48

13/96
15/96

9/96

16/96

5/96

5/96

2/96

Toxic

80

71

71

55
47

36

29
20

4

6/96

1/96

2/96

4/96
3/96

2/96

1/96
Toxic

Toxic

98

99

97

89

84

79

74

75

14/96

15/96

11/96

4/96

11/96

10/96

10/96

11/96

107
98
89

74

65

54

48

7/96
8/96
9/96

9/96

9/96

6/96

0/96

04 (0.1% DMSO)

100

TPA _ 0.05¢ (0.1% DMSO) 110

9/96
49/96 *

100
137

8/96
36/96 f

100
171

5/96
46/96 1

89

50/96 t

a 9% of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

¢ Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

¥ p<0.05; one-sided chi-square test, vs corresponding solvent control.
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4345 TPA

The results of TPA are exhibited in Table 29 and Fig. 25. All four laboratories
demonstrated TPA to be clearly positive in the promotion assay. In the initiation assay,
TPA was negative in the concentration range pre-assigned by the VMT (<1 pg/mL),
where cytotoxicity was not induced in the concurrent cell growth assay. To fulfill the
assay acceptance criteria of the initiation assay, the chemical needed to be examined up
to the concentrations that show cytotoxicity. However, it was considered that the
promotion assay had established that TPA was cleary positive in the Bhas 42 CTA and
that it was not necessary to further differentiate the initiation vs. promotion properties
of the comound for the purpose of this exercise. The results do, however, indicate that
for TPA, initiating activity was not detected in the concentration range at which potent
promoting activity was detected.

Table 29.
Results of transformation assay on TPA in phase I of the 96-well method validation
study
a) Initiation assay
Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
CGa  TF® CG TF CG TF CG TF
0¢(0.1% DMSO) 100 12/96 100 11/96 100 5/96 100 6/96
0.0001 95 3/96 98 3/96
0.0003 97 5/96
0.000977 90 4/96
0.001 92 1/96 89 4/96
0.003 86 2/96
0.0032 87 2/96
0.00391 92 0/96
0.0078 78 1/96
0.01 89 2/96 91 1/96
0.0156 98 4/96
0.016 85 1/96
0.03 94 1/96
0.031 84 1/96
0.032 96 1/96
0.0625 103 0/96
0.063 87 1/96
0.1 104 1/96 104 4/96
0.13 94 4/96
0.25 119 6/96 107 7/96
0.3 115 4/96
0.32 116 3/96
0.5 132 5/96
0.64 130 -/-d
1 134  12/96 147 5/96 139 9/96 131 -/-
MCA 1¢(0.1% DMSO) 47 54/96 * 50 66/96 t 49  53/96 t 41  43/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d No data.

e Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
CG» TF» CG TF CG TF CG TF
0c (0.1% DMSO) 100 17/96 100 11/95 100 10/96 100 13/96
0.00001 112 14/96
0.0001 99 15/96 117 -/~ d
0.00014 109 10/95
0.0003 101 10/96
0.00041 110 12/96
0.000977 107  30/96
0.001 107 11/96 117  17/91
0.0012 114  12/95
0.003 111 23/96
0.0037 112 19/96
0.00391 109 47/96 *
0.01 120 43/96 * 132 47/96 *
0.011 122 31/95*
0.0156 118  69/96 *
0.03 136 68/96 *
0.032 142 59/96 *
0.033 128 34/96 *
0.0625 134  74/96 *
0.1 151 54/94 * 158 66/96 * 174 47/96 *
0.25 164 68/96 * 237  45/96 *
0.3 166  46/96 * 190 50/96 *
0.5 254 -/-
1 165  90/96 * 200 81/96 * 254  80/96 *
TPA  0.05¢(0.1% DMSO) 129  73/96 1 111 51/96 145 75/96 1 143  54/96 1

a 9% of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d No data.
e Positive control in the promotion assay: final solvent concentration in the working culture media in
parentheses.
* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.
T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 25. Graphic view of the results of transformation assay and concurrent cell growth
assay on TPA in phase I of the 96-well method validation study.
* p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.4.6

Anthracene

The results obtained with anthracene are shown in Table 30 and Fig. 26. Anthracene
was negative both in the initiation assay and in the promotion assay. There was a large
difference in the maximum concentrations applied between the laboratories. Lab 1, Lab
2 and Lab 3 treated cells with the chemical up to the highest concentration soluble in
DMSO, but Lab 4 applied the chemical in suspension to achieve inhibition in the cell
growth assay. Despite the differences in treatment concentrations, anthracene failed to
induce transformation, either as an initiator or as a promoter, in the Bhas 42 CTA.

Table 30.

Results of transformation assay on anthracene in phase I of the 96-well method

validation study
a) Initiation assay

Concentration (ug/mL)

Lab 1

Lab 2

Lab 3

Lab 4

CGa

TE"

CG

TF

CG _TF

CG _TF

0¢(0.5% DMSO)
3
4.7
5
7
9.4
10
15.6
19
30
31.3
38
50
62.5
70
75
100
125
150
250
300
600
1000
1500
2000
2500
3000
3500
4000
4500

100

107

101

105

132

112

12/96

12/93

16/96

18/96

15/96

14/96

100

101

106

102

104

104

108

110
111

12/96

18/96

17/96

18/96

14/96

13/95

10/96

17/94
15/95

100 6/96
95 10/96

99 14/96
99 1/96

97 6/96

94 7/96

104 6/96

97 9/96

101 9/96

100 8/96

118 5/96

117 12/96
112 -/-d
105 10/96
84 7/96
56  10/96
33 1/96
58 8/96
17 6/96

0¢ (0.1% DMSO) 100

MCA 1f(0.1% DMSO)

33

8/96
47/96 t

100
58

10/96
58/96 T

100 1/96
40  44/96 t

100 5/93
42 52/96 t

2 % of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d No data.

¢ Solvent control for the positive control, MCA: final solvent concentration in the working culture

media in parentheses.

f Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 1 Lab 2 Lab 3 Lab 4
CGa__TF» CG__TF CG__TF CG__TF
0° (0.5% DMSO) 100 12/96 100 5/96 100 12/96 100 18/96
1 103 7/96
1.56 103 12/96
3 103 11/96
3.13 98 9/96
5 103 12/96
6.25 100 15/96
7 102 13/96
10 102 8/96
12.5 100 10/96
15.6 103  13/96
25 101 15/96
30 99 9/96
31.3 106 10/96
50 103 10/96 99 10/96
62.5 96  14/96
70 93 14/96
100 93 8/96 94 7/96 116  18/96
125 103 15/96
250 101 20/96 114 19/96
500 119 28/96
700 106 14/96
875 107  10/96
1000 102 26/96
2000 78  21/96
3500 54  Toxic
5000 47  Toxic
04(0.1% DMSO) 100 10/96 100 10/96 100  11/96 100 12/96
TPA  0.05°(0.1% DMSO) 158  66/96 * 128 41/96 t 120  45/96 1 121 56/96 t

a 9% of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

¢ Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

t p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 26. Graphic view of the results of transformation assay and concurrent cell growth
assay on anthracene in phase I of the 96-well method validation study.

4.3.4.7 Phenanthrene

Table 31 and Fig. 27 present the results of phenanthrene. In all four laboratories, the
chemical was negative in the initiation assay. It did induce a statistically significant
increase in transformation frequency at a single dose in the first run of the assay
conducted by Lab 4. In accordance with the protocol, Lab 4 then repeated the initiation
assay at concentrations that bracketed the positive dose, but there was no significant
increase of transformation frequency at any dose in the second run. In the promotion
assay, phenanthrene was negative in Lab 1, Lab 3 and Lab 4, but positive in Lab 2. Lab
1 repeated the promotion assay to verify that the chemical was negative, since it
induced a statistically significant increase in the transformation frequency at one dose
in the first run of promotion assay. In Lab 3 and Lab 4, the chemical did not induce a
significant increase in the transformation frequency at any dose. In Lab 2,
phenanthrene induced a statistically significant increase in transformation frequency
at two successive concentrations.
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Table 31.

Results of transformation assay on phenanthrene in phase I of the 96-well method validation study

a) Initiation assay

Concentration (ug/mL)

Lab 1

Lab 2

Lab 3

Lab 4, 1st run

Lab 4, 2nd run

CG2

TEP

CG

TF

CG

TF

CG

TF

CG

TF

0¢(0.1% DMSO)
0 (0.5% DMSO)
0.5
1
4
6
8
10
12
12.5
13
15
16
17.7
20
24
25
30
35.4
38
40
48
50
60
63
70.7
75
80
88
100
130
160
200
240
500

100

109

120

129

124

91

59

68

8/96

6/96

5/96

10/96

9/96

7/96

5/96

11/96

100

102

102

120

77

34

12/96

14/96

10/96

8/96

8/96

6/96

9/96

7196

100

103

114

110

94
76
59
49

45
50

9/96

10/96

12/96

9/96

3/96
17/96
15/96

5/96

5/96
8/96

100

107

111

117

123

84

36

20

17
17

4/96

14/96

17/96 *

8/96

7/96

12/96

5/96

10/96

2/96
3/96

100
106
104
112
106
113
111
108

111

118

7/96

-/-d
5/96
7/96
8/96
5/96
5/96
4/96

6/96

5/96

0e (0.1%DMSO0)
MCA 1f(0.1% DMSO)

40

42/96 t

100
55

11/96

69/96 t

34

42/96 t

100
31

9/94
41/96 1

100
48

1/96
45/96 1

a 9% of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d No data.

¢ Solvent control for the positive control, MCA: final solvent concentration in the working culture media in parentheses.

f Positive control in the initiation assay: final solvent concentration in the working culture media in parentheses.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.

¥ p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Concentration (ug/mL) Lab1,lstrun  Lab1,2ndrun Lab?2 Lab 3 Lab 4
CGa TP CG TF CG TF CG TF CG TF
0°(0.1% DMSO) 100 11/96 100 13/96 100 12/96
0 (0.5% DMSO) 100 10/96 100 13/96
0.0001 110  12/96
0.001 118  10/96
0.01 123 6/96
0.1 108  11/96
1 102  15/96 93  10/96 108  11/96
1.56 98  10/96
2 108  16/96
2.5 105 10/96
3.13 94 15/95
5 111 16/96 102 14/96
6.25 90  24/96 *
10 115 18/96 87 13/96 99  3/96 101 10/96
12.5 79  30/96 *
15 97  9/96
20 112 23/96 77 14/96
22 83 13/96
25 62 13/96
30 65  8/96 68  9/96
40 57  6/96 57  9/96
50 86  26/96 * 54  8/96 48  0/96
60 55  6/96 49  0/96
90 46  0/96
100 86  Toxic 32 0/96 67  6/96
1000 63  Toxic
5000 62  Toxic
04 (0.1% DMSO) 100 13/96 100  15/96
TPA  0.05°(0.1% DMSO) 185 53/96 * 134  63/96 t 112 69/96 t 144 70/96 t 114 67/96 t

a 9% of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, TPA: final solvent concentration in the working culture media in parentheses.

e Positive control in the promotion assay: final solvent concentration in the working culture media in parentheses.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 27. Graphic view of the results of transformation assay and concurrent cell growth
assay on phenanthrene in phase I of the 96-well method validation study.
* p<0.05; one-sided chi-square test with Bonferroni’s adjustment.

4.3.4.8 Conclusion of phase I for the phase II study plan

As stated above, the phase I study demonstrated good reproducibility between
laboratories. When we compare the results in the initiation assay or in the promotion
assay between laboratories, positive and negative calls were concordant except for one
call in the initiation assays and one call in the promotion assays for
2-acetylaminofluorene and one call in the promotion assays for phenanthrene (see
summary data presented in Table 49). That is, the discrepancy in calls were 3 out of 55
assays (including one equivocal call in the promotion assays for MCA, which was
excluded from this calculation to avoid unintended ambiguity in the absence of a
confirmatory/repeat test [see 4.3.4.3]). Considering the high degree of inter-laboratory
reproducibility associated with the 96 well method, it was decided that for phase II of
the 96-well method the validation study for each chemical would be tested by only two
laboratories.
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4.3.5 Validation phase II

For the validation phase II study, three laboratories were involved; Lab 4 did not take
part in this phase of study. A total of sixteen chemicals were examined; each chemical
was tested by two of the three participating laboratories.

4.3.5.1 Benzolalpyrene

As shown in Table 32 and Fig. 28, benzolalpyrene was positive in the initiation assay
and negative in the promotion assay in both laboratories.

Table 32
Results of transformation assay on benzolalpyrene in phase II of the 96-well method

validation study
a) Initiation assay

Concentration (ug/mL) Lab 1 Lab 3
CGa TF® CG TF

0c (0.1% DMSO) 100 9/93 100 8/96
0.001 97 8/96
0.003 99 14/96
0.01 97 14/96
0.0156 96 19/95
0.03 89 16/96
0.0313 76 33/94 *
0.045 61 30/95 *
0.05 77 38/96 *
0.0625 45 28/95 *
0.1 62 40/96 *
0.125 29 21/95
0.15 44 26/96 *
0.25 13 21/94
0.3 25 31/96 *
0.5 9 Toxic
1 11 20/96

MCA 14(0.1% DMSO) 45 50/96 t 55 54/96 *

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.

t p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 1 Lab 3
CGa TF» CG TF
0c (0.1% DMSO) 100 13/95 100 9/96
0.0001 101 12/96
0.0003 101 4/96
0.000316 91 8/94
0.001 91 9/96 100 10/96
0.003 98 6/96
0.00316 88 9/95
0.01 79 2/95 90 0/96
0.03 81 3/96
0.0316 69 5/93
0.1 55 Toxic 68 2/96
0.3 55 2/96
0.316 46 Toxic
1 45 Toxic 54 Toxic
TPA  0.054 (0.1% DMSO) 137 56/96 t 132 72/96 t

2 % of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Positive control in the promotion assay: final solvent concentration in the working culture media in
parentheses.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 28. Graphic view of the results of transformation assay and concurrent cell growth

assay on benzolalpyrene in phase II of the 96-well method validation study.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.5.2 Cadmium chloride

The results of cadmium chloride are represented in Table 33 and Fig. 29. Cadmium
chloride was negative in the initiation assay but positive in the promotion assay in both
laboratories. All but one dose of cadmium chloride used by Lab 3 were found to be toxic
in the first run of promotion assay. The second run of the assay performed by Lab 3 at

lower concentrations yielded positive results.

Table 33

Results of transformation assay on cadmium chloride in phase II of the 96-well method

validation study
a) Initiation assay

Concentration (ug/mL) Lab1 Lab 3
CGa TF® CG TF
0c (5% Water) 100 9/96 100 5/96
0.335 86 8/96
0.402 92 9/96
0.482 90 5/96
0.579 91 4/96
0.6 91 7/96
0.694 85 6/96
0.8 78 8/96
0.833 74 10/95
1 44 5/94 43 6/96
1.2 10 3/96
1.3 4 2/94
1.4 1 Toxic
1.5 0 Toxic
1.6 0 Toxic
04 (0.1% DMSO) 100 14/96 100 7196
MCA 1¢(0.1% DMSO) 31 47/96 t 42 57/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, MCA: final solvent concentration in the working culture

media in parentheses.

¢ Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.

t p<0.05; one-sided chi-square test, vs. corresponding solvent control.



1 b) Promotion assay
2 Concentration (ug/mL) Lab 1 Lab 3, 1st run Lab 3, 2nd run
3 CGa TE> CG TF CG TF
4 0¢ (5% Water) 100 18/96 100 10/96 100 14/96
5 0.0625 97 17/96
6 0.1 98 17/96
7 0.125 98 19/96
8 0.15 99 13/96
9 0.2 86 19/96 101 24/96
10 0.25 96 37/96 * 106 26/96
11 0.3 106 43/96 *
12 0.35 105 53/96 *
13 0.4 106 Toxic 105 38/95 *
14 0.45 108 47/96 *
15 0.5 104 44/91 *
16 0.6 115 Toxic
17 0.75 110 Toxic
18 0.8 114 Toxic
19 1 103 Toxic 111 Toxic
20 1.2 102 Toxic
21 1.5 77 Toxic
22 1.8 38 Toxic
23 2 11 Toxic
24 04 (0.1% DMSO) 100 17/96 100 13/96 100 7196
25 TPA  0.05¢ (0.1% DMSO) 177 77/96 T 161 70/96 * 138 60/96 t
26 a 9% of cell growth compared to that of solvent control.
27 b Transformation frequency: number of wells having transformed foci/number of wells counted.
28 ¢ Solvent control: final solvent concentration in the working culture media in parentheses.
29 d Solvent control for the positive control, TPA: final solvent concentration in the working culture media
30 in parentheses.
31 e Positive control in the promotion assay: final solvent concentration in the working culture media in
32 parentheses.
33 * p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.
34 T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
35
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39  Fig. 29. Graphic view of the results of transformation assay and concurrent cell growth
40  assay on cadmium chloride in phase II of the 96-well method validation study.
41 * p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.5.3 Dibenz[a,Alanthracene

Both laboratories reported dibenz[a, Alanthracene to be clearly positive in the initiation
assay and negative in the promotion assay, as shown in Table 34 and Fig. 30.

Table 34.
Results of transformation assay on dibenz[a,hlanthracene in phase II of the 96-well

method validation study
a) Initiation assay

Concentration (ug/mL) Lab 2 Lab 3
CGa TEF» CG TF
0°¢ (0.1% DMSO) 100 6/96 100 14/96
0.01 87 25/96
0.02 96 29/96 *
0.03 76 34/96 *
0.04 84 42/96 *
0.08 64 48/96 *
0.1 59 53/96 *
0.15 52 50/96 *
0.16 50 56/96 *
0.3 45 48/96 *
0.31 35 60/96 *
0.5 39 51/96 *
0.63 25 63/96 *
1 34 33/96 *
1.25 28 38/96 *
2.5 36 34/96 *
3 35 Toxic
5 38 29/96 *
10 43 Toxic
MCA 14(0.1% DMSO) 49 75/96 T 60 51/96 T

a2 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.



1
2 b) Promotion assay
3 Concentration (ug/mL) Lab 2 Lab 3
4 CGa TE CcG TF
5 0¢ (0.1% DMSO) 100 10/96 100 13/96
6 0.001 87 6/96
7 0.003 81 7/96
8 0.01 79 5/96
9 0.02 66 7/96
10 0.03 73 1/87
11 0.04 67 5/96
12 0.08 63 5/96
13 0.1 67 6/96
14 0.16 60 3/96
15 0.3 62 6/96
16 0.31 58 8/96
17 0.63 56 5/96
18 1 65 3/96
19 1.25 61 2/96
20 2.5 60 3/96
21 3 66 0/96
22 5 63 2/96
23 10 68 0/96
24  TPA 0.05?(0.1% DMSO) 135 50/96 t 127 73/96
25 a 9% of cell growth compared to that of solvent control.
26 b Transformation frequency: number of wells having transformed foci/number of wells counted.
27 ¢ Solvent control: final solvent concentration in the working culture media in parentheses.
28 d Positive control in the promotion assay: final solvent concentration in the working culture media in
29 parentheses.
30 T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
31
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36
37
38  Fig. 30. Graphic view of the results of transformation assay and concurrent cell growth
39  assay on dibenz[a, Alanthracene in phase II of the 96-well method validation study.
40  * p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.5.4 Lithocholic acid

Table 35 and Fig. 31 present the results of lithocholic acid. The chemical was negative in
the initiation assay but clearly positive in the promotion assay in the two laboratories.

Table 35
Results of transformation assay on lithocholic acid in phase II of the 96-well method

validation study.
a) Initiation assay

Concentration (ug/mL) Lab 2 Lab 3
CGa TF» CG TF
0c (0.1% DMSO) 100 6/96 100 11/96
2.5 107 10/96
3.5 111 6/96
5 113 6/96
7 113 4/96
10 119 6/96 104 10/96
14 114 6/96
15 110 5/96
20 121 1/96 114 1/96
22 112 3/96
24 89 4/96
26 45 4/96
28 15 2/96 19 2/95
30 2 1/91
32 1 2/89
40 2 Toxic
MCA 14(0.1% DMSO) 63 52/96 t 55 59/96 1

a2 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.



1
2
3 b) Promotion assay
4 Concentration (ug/mL) Lab 2 Lab 3
5 CGa TE® CG TF
6 0¢ (0.1% DMSO) 100 13/96 100 10/96
7 0.3125 106 21/96
8 0.625 102 19/96
9 1.25 84 15/96
10 2.5 111 12/96 96 13/96
11 3.5 107 16/96
12 5 105 13/96 90 24/96 *
13 7 104 31/96 *
14 10 104 33/96 * 74 40/96 *
15 14 93 42/96 *
16 20 85 46/96 * 68 46/96 *
17 28 90 0/96
18 30 70 0/96
19 40 14 Toxic 7 Toxic
20 TPA  0.054 (0.1% DMSO) 155 48/96 t 125 57/96 t
21 2 % of cell growth compared to that of solvent control.
22 b Transformation frequency: number of wells having transformed foci/number of wells counted.
23 ¢ Solvent control: final solvent concentration in the working culture media in parentheses.
24 d Positive control in the promotion assay: final solvent concentration in the working culture media in
25 parentheses.
26 * p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.
27 T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
28
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36  Fig. 31. Graphic view of the results of transformation assay and concurrent cell growth
37  assay on lithocholic acid in phase II of the 96-well method validation study.

38  *p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.5.5 Methapyrilene hydrochloride

Both two laboratories demonstrated methapyrilene hydrochloride to be negative in the
initiation assay but clearly positive in the promotion assay, as shown in Table 36 and

Fig. 32.

Table 36

Results of transformation assay on methapyrilene hydrochloride in phase II of the

96-well method validation study.

a) Initiation assay

Concentration (ug/mlL) Lab 2 Lab 3
CGa TF® CG TF
0° (5% Water) 100 12/96 100 9/96
150 113 9/96
180 103 5/96 110 6/96
210 80 10/96 84 6/96
240 38 7/96 38 3/96
250 44 4/96
260 37 3/96
270 38 4/96
300 15 4/96 7 3/96
320 3 0/95
330 6 4/96
360 5 2/96
400 2 3/96
500 0 Toxic
04 (0.1% DMSO) 100 11/96 100 12/96
MCA 1¢(0.1% DMSO) 64 68/96 T 53 46/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, MCA: final solvent concentration in the working culture

media in parentheses.

e Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.
t p<0.05; one-sided chi-square test, vs. corresponding solvent control.



34
35

36
37
38
39
40

b) Promotion assay

Concentration (ug/mL) Lab 2 Lab 3
CGa TF» CG TF
0c (5% Water) 100 11/96 100 11/96
1 100 12/96
5 111 27/96 *
5.9 113 21/96
8.8 108 20/96
10 115 25/96 *
13 107 27/96 *
20 125 30/96 *
25 125 39/96 *
30 121 26/96 *
44 127 44/96 *
50 162 83/96 *
67 138 55/96 *
100 144 46/96 * 155 78/96 *
150 126 17/96 140 24/96
280 103 Toxic
04 (0.1% DMSO) 100 12/96 100 14/96
TPA  0.05¢ (0.1% DMSO) 139 49/96 t 126 86/96 t

2 % of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

¢ Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.
T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 32. Graphic view of the results of transformation assay and concurrent cell growth
assay on methapyrilene hydrochloride in phase II of the 96-well method validation
study.
* p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.5.6 Mezerein

The results of mezerein are represented in Table 37 and Fig. 33. Mezerein proved to be
positive in both the initiation assay and the promotion assay. In the promotion assay,
mezerein was strongly positive in both laboratories, inducing the highest
transformation response among all the chemicals tested in this validation study. The
chemical caused statistically significant increase of transformation frequency at a
concentration as low as 0.000156 pug/mL or 0.0003 g/mL, and produced transformed foci
in almost all the wells at the highest 4 doses in either laboratory. In the initiation assay,
mezerein was also positive, inducing statistically significant increases in
transformation frequency in both laboratories at the highest two or four concentrations,
respectively, although those concentrations were 100 times higher than the minimum
dose at which promoting activity of mezerein was detected. It is noteworthy that despite
the positive transformation response to mezerein in the initiation assay, the chemical
was non-cytotoxic up to the maximum concentration used, which had been pre-assigned
by the VMT (0.1 pg/mL).

Table 37

Results of transformation assay on mezerein in phase II of the 96-well method
validation study.

a) Initiation assay

Concentration (ug/mL) Lab 2 Lab 3
CGa TE> CG TF

0¢ (0.1% DMSO) 100 6/96 100 5/96
0.00001 104 7/96
0.00003 106 7/96
0.0001 98 6/96
0.0003 99 5/96
0.00039 96 5/96
0.00078 97 6/96
0.001 104 4/96
0.00156 124 4/96
0.003 100 3/96
0.00313 110 3/96
0.00625 144 6/96
0.01 120 2/96
0.0125 166 18/96 *
0.025 138 33/96 *
0.03 94 20/96 *
0.05 137 70/96 *
0.1 141 72/96 * 87 41/96 *

MCA 14 (0.1% DMSO) 37 57/96 t 54 66/96

2 % of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.

¥ p<0.05; one-sided chi-square test, vs. corresponding solvent control.



1
2 b) Promotion assay
3 Concentration (ug/mL) Lab 2 Lab 3
4 CGa TE CcG TF
5 0¢ (0.1% DMSO) 100 5/96 100 11/96
6 0.00001 100 17/96
7 0.00003 101 26/96
8 0.000078 116 13/96
9 0.0001 104 15/96
10 0.000156 126 18/96 *
11 0.0003 111 37/96 *
12 0.000313 161 25/96 *
13 0.000625 190 61/96 *
14 0.001 139 57/96 *
15 0.00125 200 82/96 *
16 0.0025 173 92/96 *
17 0.003 180 96/96 *
18 0.005 158 91/96 *
19 0.01 165 92/96 * 147 94/96 *
20 0.02 190 93/96 *
21 0.03 166 94/96 *
22 0.1 174 96/96 *
23  TPA  0.05%(0.1% DMSO) 175 46/96 1 135 48/96
24 a 9% of cell growth compared to that of solvent control.
25 b Transformation frequency: number of wells having transformed foci/number of wells counted.
26 ¢ Solvent control: final solvent concentration in the working culture media in parentheses.
27 d Positive control in the promotion assay: final solvent concentration in the working culture media in

28 parentheses.
29 * p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.
30 T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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37  Fig. 33. Graphic view of the results of transformation assay and concurrent cell growth
38  assay on mezerein in phase II of the 96-well method validation study.

39  *p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.5.7 NMethyl- N-nitro- N-nitrosoguanidine

The results of N-methyl- N*nitro- N'nitrosoguanidine (MNNG) are exhibited in Table 38
and Fig. 34. MNNG was positive in the initiation assay and negative in the promotion
assay in the two laboratories.

Table 38.
Results of transformation assay on MN-methyl- N*nitro- V-nitrosoguanidine in phase II of
the 96-well method validation study.

a) Initiation assay

Concentration (ug/mL) Lab 1 Lab 3
CGa TF» CG TF

0c (5% Water) 100 3/96 100 9/96
0.25 97 7196
0.5 104 16/96
0.75 99 14/96
1 96 20/96
1.2 109 6/96
1.25 87 23/96 *
1.5 78 31/96 *
1.55 113 10/95
2 52 32/96 *
2.02 107 13/96 *
2.5 22 24/96 *
2.62 101 26/95 *
3.41 97 23/94 *
4.43 73 18/95 *
5.75 41 23/96 *
7.5 13 14/94 *
04 (0.1% DMSO) 100 9/96 100 8/96

MCA 1¢(0.1% DMSO) 37 44/94 t 50 63/96 t

a2 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.

¢ Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 1 Lab 3
CGa TF» CG TF

0c (5% Water) 100 10/96 100 6/96
0.1 97 10/96
0.2 102 7196
0.5 101 9/96
0.75 99 7196
0.78 100 12/96
1 98 4/96
1.5 93 5/96
1.56 94 11/96
2.5 86 3/96
3.13 93 9/96
5 68 0/96
6.26 82 2/95

12.5 63 0/96

25 57 0/96

50 13 Toxic
04 (0.1% DMSO) 100 12/95 100 7196

TPA  0.05¢ (0.1% DMSO) 143 57/96 t 136 62/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

¢ Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.

® Lab1
A Lab3

= |

S e S
P > o

— Transformation frequency

S
N

Initiation assay
120 I S 5.0 5650008560008 S OMEEASBAS LS NELES SEEEESs
A.“

- STAL .
;;100 P - A A ° °
< 9 ' 2
o %0 4 S
[ 60 | 3
z B
& 40

20 -

of

Concentration (pg/mL)

-=== Relative cell growth (%)

Promotion assay ® Lab1
A Lab3
120p B
1008 /= 5o A0 g
aa [ S eamideliedy bemy c
= ‘-,‘ ™ 085
o} B H
c
KN 10695
o g
60F ‘. E
. 1048
a0t Y G
\ =
20} 192 I
m»
' Bt = = 0

Concentration (pg/mL)

Fig. 34. Graphic view of the results of transformation assay and concurrent cell growth
assay on MN-methyl-NV*nitro- N-nitrosoguanidine in phase II of the 96-well method

validation study.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.5.8 Sodium arsenite

Both of the laboratories reported negative results in the initiation and promotion assays,

as shown in Table 39 and Fig. 35.

Table 39.

Results of transformation assay on sodium arsenite in phase II of the 96-well method

validation study.
a) Initiation assay

Concentration (ug/mL) Lab 1 Lab 3
CGa TF» CG TF
0° (5% Water) 100 7196 100 1/96
0.05 107 0/96
0.1 106 2/96
0.135 87 7196
0.175 80 1/96
0.2 99 4/96
0.228 82 8/96
0.296 57 3/96
0.3 68 4/96
0.385 33 8/96
0.4 35 5/96
0.5 12 3/96 16 3/96
0.6 9 8/96 4 4/96
0.7 3 2/96
0.72 3 6/95
04 (0.1% DMSO) 100 9/96 100 3/96
MCA 1¢(0.1% DMSO) 29 41/96 t 52 52/96 1

a2 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, MCA: final solvent concentration in the working culture

media in parentheses.

¢ Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.
T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 1 Lab 3
CGa TE® CG TF
0 (5% Water) 100 15/96 100 12/96
0.025 101 10/96
0.0469 100 21/96
0.05 95 11/96
0.0938 93 26/96
0.1 99 8/96
0.188 96 25/96
0.25 100 5/96
0.375 86 7/96
0.5 81 0/96
0.725 72 6/96
1 63 Toxic
1.5 42 Toxic 51 Toxic
2 13 Toxic
3 6 Toxic
04 (0.1% DMSO) 100 14/96 100 7/96
TPA  0.05¢ (0.1% DMSO) 167 72/96 * 168 68/96 1

2 % of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, TPA: final solvent concentration in the working culture media
in parentheses.
¢ Positive control in the promotion assay: final solvent concentration in the working culture media in
parentheses.
T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 35. Graphic view of the results of transformation assay and concurrent cell growth

assay on sodium arsenite in phase II of the 96-well method validation study.
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4.3.5.9 Ampicillin sodium

The results of Ampicillin sodium were presented in Table 40 and Fig. 36. The chemical
was negative in the initiation and promotion assays in both laboratories.

Table 40.
Results of transformation assay on ampicillin sodium in phase II of the 96-well method

validation study.
a) Initiation assay

Concentration (ug/mL) Lab 1 Lab 3
CGa TF» CG TF
0° (5% Water) 100 13/96 100 13/96
502 100 12/96
603 98 10/96
724 95 4/96
800 98 6/96
868 95 7196
1000 103 6/96
1040 86 7196
1200 103 2/96
1250 59 7196
1400 86 2/96
1500 11 6/94 80 0/96
1600 55 1/96
1700 55 4/96
1800 27 5/96
04 (0.1% DMSO) 100 12/96 100 13/96
MCA 1¢(0.1% DMSO) 39 48/96 T 52 54/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture

media in parentheses.

e Positive control in the initiation assay: final solvent concentration in the working culture media in

parentheses.

t p<0.05; one-sided chi-square test, vs. corresponding solvent control.



1
2 b) Promotion assay
3 Concentration (ug/mL) Lab 1 Lab 3
4 CGa TE CcG TF
5 0¢ (5% Water) 100 18/96 100 9/96
6 250 97 9/96
7 500 97 9/96 91 15/96
8 800 93 11/96
9 1000 97 12/95 95 10/96
10 1500 91 19/96
11 2000 84 8/96 85 11/96
12 3000 72 2/96 80 12/96
13 4000 66 1/96 72 0/96
14 5000 56 3/96 64 1/96
15 04 (0.1% DMSO) 100 13/96 100 14/96
16 TPA  0.05¢(0.1% DMSO) 138 67/96 t 144 78/96 T
17 2 % of cell growth compared to that of solvent control.
18 b Transformation frequency: number of wells having transformed foci/number of wells counted.
19 ¢ Solvent control: final solvent concentration in the working culture media in parentheses.
20 d Solvent control for the positive control, TPA: final solvent concentration in the working culture media
21 in parentheses.
22 e Positive control in the promotion assay: final solvent concentration in the working culture media in

23 parentheses.
24 T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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4.3.5.10 1L1-Ascorbic acid

The results for L-ascorbic acid are shown in the Table 41 and Fig. 37. Ascorbic acid was
negative in both assays in both laboratories. In the first run of promotion assay in Lab 3,
only three out of eight plates treated with the chemical were observable for the
transformed foci, because the cells were killed by the toxic effect of chemical treatment
at the highest five concentrations. In addition, the incidence of transformed foci in the
negative control for TPA (21 wells/96 wells) exceeded the acceptance criteria (<20
wells/96 well). Since this first run did not satisfy the assay acceptance criteria, Lab 3
repeated the promotion assay in a lower concentration range and confirmed L-ascorbic
acid to be negative.

Table 41.
Results of transformation assay on L-ascorbic acid in phase II of the 96-well method

validation study.
a) Initiation assay

Concentration (ug/mL) Lab 1 Lab 3
CGa TF» CG TF
0c (5% Water) 100 9/96 100 7196
50 89 5/96
100 83 8/96
112 90 9/96
134 89 7196
161 81 10/96
193 74 4/96
200 67 8/96
231 62 8/96
278 43 5/96
300 53 3/96
333 8 6/96
350 51 1/96
380 42 6/96
400 -1 Toxic 37 2/96
450 13 1/96
04 (0.1% DMSO) 100 10/96 100 7196
MCA 1¢(0.1% DMSO) 40 41/96 t 56 60/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.

e Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 1 Lab 3. 1st run Lab 3. 2nd run
CGa TE® CG TF CG TF
0°¢ (5% Water) 100 13/96 100 7196 100 5/96
12.5 97 4/96
25 99 0/96
50 101 2/96
96.6 90 2/96
100 105 0/96
145 89 0/96
200 101 0/96
217 91 1/96
280 99 0/96
326 86 1/96
350 95 1/96 96 1/96
489 83 7/95
500 92 2/96 92 Toxic
650 87 Toxic 62 Toxic
733 72 Toxic
800 76 Toxic
900 65 Toxic
1000 52 Toxic
1100 13 Toxic 40 Toxic
04 (0.1% DMSO) 100 15/96 100 21/96 100 8/96
TPA  0.05¢ (0.1% DMSO) 137 56/96 128 85/96 120 45/96 t

a 9% of cell growth compared to that of solvent control.
b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, TPA: final solvent concentration in the working culture media
in parentheses.
e Positive control in the promotion assay: final solvent concentration in the working culture media in
parentheses.
T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 37. Graphic view of the results of transformation assay and concurrent cell growth
assay on L-ascorbic acid in phase II of the 96-well method validation study.
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4.3.5.11 Caffeine

The results of caffeine are presented in Table 42 and Fig. 38. Caffeine was negative in
both assays in both laboratories.

Table 42.
Results of transformation assay on caffeine in phase II of the 96-well method validation
study.
a) Initiation assay
Concentration (ug/mL) Lab 2 Lab 3
CGa TE® CG TF
0c (5% Water) 100 5/96 100 3/96
200 107 7196
226 107 8/96
250 102 4/96
259 105 9/96
298 105 4/96
300 81 4/96
340 83 11/96
343 90 4/96
370 58 12/96
395 57 4/96
400 51 4/96
450 20 8/96
454 29 3/96
500 7 6/96
522 13 3/96
600 5 4/96
04 (0.1% DMSO) 100 4/96 100 2/96
MCA 1°(0.1% DMSO) 56 55/96 * 44 41/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.

e Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 2 Lab 3
CGa TF» CG TF
0c (5% Water) 100 6/96 100 4/96
2.5 112 6/96
5 110 7196
10 108 7196
18 99 5/96
25 104 8/96
26 97 4/96
40 94 2/96
50 99 5/96
59 87 6/96
89 76 3/96
100 83 5/96
130 71 4/96
200 57 3/96
250 60 2/96
300 43 3/96
500 43 0/96
04 (0.1% DMSO) 100 7196 100 11/96
TPA  0.05¢ (0.1% DMSO) 149 68/96 T 138 54/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

e Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 38. Graphic view of the results of transformation assay and concurrent cell growth
assay on caffeine in phase II of the 96-well validation study.
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4.3.5.12 Caprolactam

Table 43 and Fig. 39 present the results of caprolactam. The chemical was determined
to be negative in both the initiation and promotion assays despite the unusual outcome
of the initiation assay. In the initiation assay, caprolactam induced statistically
significant increases in transformation frequency at the extremely high concentrations
of 2890 and 3470 pg/mL (25.54 and 30.66 mM) in Lab 1 and 3700 and 4000 pug/mL (32.70
and 35.35 mM) in Lab 3. However, in accordance with the Bhas 42 CTA protocol, those
concentrations exceed the maximum allowable concentration that can be tested, 1.e. 10
mM. Since the test chemical was coded for assessment in the validation study, the
molecular weight was unknown to the laboratories, and so the studies were performed
using these unknowingly improper chemical concentrations. The VMT concluded that
the increase in transformation frequency induced by caprolactam at these excessive
concentrations was, therefore, not biologically relevant and that, in fact, all test
concentrations were in excess of the 10 mM maximum allowable concentration that can
be tested. Thus, under the test conditions employed, caprolactam was considered to be
negative in the initiation assay.

Table 43.
Results of transformation assay on caprolactam in phase II of the 96-well method

validation study.
a) Initiation assay

Concentration (ug/mL) Lab 1 Lab 3
CGa TF» CG TF
0c (5% Water) 100 7/96 100 9/96
1670 (14.76 mM) 113 12/96
2010 (17.76 mM) 112 14/96
2410 (21.30 mM) 113 18/96
2500 (22.09 mM) 125 11/96
2890 (25.54 mM) 107 25/96 *
3000 (26.51 mM) 117 11/96
3300 (29.16 mM) 96 16/96
3470 (30.66 mM) 87 20/96 *
3700 (32.70 mM) 79 25/96 *
4000 (35.35 mM) 68 32/96 *
4170 (36.85 mM) 49 17/96
4300 (38.00 mM) 56 16/96
4700 (41.53 mM) 42 11/96
5000 (44.19 mM) 15 7196 25 19/96
04 (0.1% DMSO) 100 9/96 100 8/96
MCA 1°(0.1% DMSO) 36 43/96 t 40 65/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.

¢ Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 1 Lab 3
CGa TF» CG TF
0°¢ (5% Water) 100 12/96 100 10/96
10 97 9/96
30 100 12/96
78.1 100 15/96
100 96 12/96
156 103 23/96
300 91 14/96
313 97 20/96
625 94 17/96
1000 (8.84 mM) 79 13/96
1250 (11.05 mM) 84 12/96
2000 (17.67 mM) 66 13/96
2500 (22.09 mM) 58 14/96
3000 (26.51 mM) 52 19/96
4000 (35.35 mM) 47 10/96
5000 (44.19 mM) 47 12/96
04 (0.1% DMSO) 100 14/96 100 11/96
TPA  0.05¢ (0.1% DMSO) 136 63/96 t 137 54/96 1

2 % of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

¢ Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

¥ p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 39. Graphic view of the results of transformation assay and concurrent cell growth
assay on caprolactam in phase II of the 96-well method validation study.
* p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.5.13 Eugenol

The results of eugenol are shown in Table 44 and Fig. 40. Eugenol was negative in both
assays and in both laboratories. The chemical induced a statistically significant
increase in transformation frequency at a single concentration (2.5 pg/mL) in the first
run of promotion assay in Lab 3. In accordance with the protocol, Lab 3 repeated the
promotion assay, and in so doing, applied a narrower range of test concentrations that
bracketed the 2.5 pg/mL concentration. The results of the second run confirmed the
negative judgment.

Table 44.
Results of transformation assay on eugenol in phase II of the 96-well method validation
study.
a) Initiation assay
Concentration (ug/mL) Lab 2 Lab 3
CGa TF® CG TF
0°¢ (0.1% DMSO) 100 10/96 100 11/96
18 111 10/96
25 113 12/96
30 104 7/96
35 112 10/96
40 116 6/96
50 106 10/96 118 3/96
60 108 9/96
70 63 7/96 92 10/96
80 72 5/96
90 41 10/96
100 28 6/96 32 4/96
120 29 6/96
140 11 4/96
200 10 3/96
MCA 14(0.1% DMSO) 21 64/96 t 18 59/96 *

a2 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 2 Lab 3. 1st run Lab 3, 2nd run
CGa TF» CG TF CG TF
0c (0.1% DMSO) 100 11/96 100 15/96 100 18/96
0.3125 105 22/96
0.625 108 25/96
1 105 17/96
1.25 105 20/96
1.5 113 21/96
2 112 11/96
2.5 102 31/96 * 108 9/96
3 115 16/96
3.5 112 9/96
4 112 16/96
5 101 13/96 115 11/96
6.3 104 12/96
7.5 99 14/96
8.8 105 4/96
10 92 10/96 115 4/96
13 99 7196
18 95 5/96
20 89 6/96
25 90 7196
35 78 4/96
40 79 1/96
50 65 5/96
70 56 4/96
100 50 6/96
TPA _ 0.05¢ (0.1% DMSO) 86 48/96 t 116 85/96 t 140 83/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Positive control in the promotion assay: final solvent concentration in the working culture media in
parentheses.
* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.
T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 40. Graphic view of the results of transformation assay and concurrent cell growth
assay on eugenol in phase II of the 96-well method validation study.
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4.3.5.14 D-Mannitol

Both two laboratories found D-mannitol to be negative in both assays, as shown in Table
45 and Fig. 41.

Table 45.
Results of transformation assay on D-mannitol in phase II of the 96-well method

validation study.
a) Initiation assay

Concentration (ug/mL) Lab 2 Lab 3
CGa TF» CG TF
0° (5% Water) 100 3/96 100 6/96
290 115 3/96
440 111 2/94
500 96 6/96
660 122 2/96
990 117 1/96
1000 100 6/96
1500 118 1/96
2000 103 1/96
2200 114 2/95
3000 96 8/96
3300 114 3/96
4000 98 7196
5000 121 3/96 101 7196
04 (0.1% DMSO) 100 4/96 100 10/96
MCA 1¢(0.1% DMSO) 56 57/96 t 38 46/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.

e Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

t p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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b) Promotion assay

Concentration (ug/mL) Lab 2 Lab 3
CGa TF» CG TF
0c (5% Water) 100 5/96 100 9/96
290 105 5/96
440 112 4/96
500 99 7196
660 112 11/96
990 109 7196
1000 99 6/96
1500 106 9/96
2000 102 7196
2200 110 6/96
3000 104 5/96
3300 101 6/96
4000 100 3/96
5000 109 4/96 100 4/96
04 (0.1% DMSO) 100 8/96 100 8/96
TPA  0.05¢ (0.1% DMSO) 156 43/96 t 153 77/96 t

2 % of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.
¢ Solvent control: final solvent concentration in the working culture media in parentheses.
d Solvent control for the positive control, TPA: final solvent concentration in the working culture media

in parentheses.

¢ Positive control in the promotion assay: final solvent concentration in the working culture media in

parentheses.

¥ p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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Fig. 41. Graphic view of the results of transformation assay and concurrent cell growth
assay on D-mannitol in phase II of the 96-well method validation study.
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4.3.5.15 Phorbol

The results of phorbol are represented in Table 46 and Fig. 42. The highest
concentration of phorbol to be tested was pre-assigned by the VMT to be < 5 ug/mL in
the medium, because this chemical is expensive and its availability was limited. In the
concentration range pre-assigned by VMT, phorbol was negative in both assays in both
laboratories. However, cytotoxicity was also not induced at any of the concentrations in
the concurrent cell growth assay. Phorbol is quite soluble in polar solvents, including
water. In order to draw any conclusion regarding the transformation activity of phorbol,
this chemical should have been tested at higher concentrations that it achieved
cytotoxicity or induced a positive result in at least one of component assays (initiation
assay or promotion assay). Therefore, it was concluded that these transformation assays
for phorbol were incomplete because of inadequate dosing.

Table 46.
Results of transformation assay on phorbol in phase II of the 96-well method validation
study.
a) Initiation assay
Concentration (ug/mL) Lab 1 Lab 3
CGa TE® CG TF
0° (5% Water) 100 10/96 100 13/96
0.5 110 12/96 98 8/96
1 112 13/96 100 7/96
2 105 10/96 95 5/96
3 111 4/96 104 4/96
4 103 6/96 97 6/96
5 102 3/96 103 6/96
04 (0.1% DMSO) 100 5/96 100 9/96
MCA 1°¢(0.1% DMSO) 43 46/96 t 50 62/96 t

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.

¢ Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

t p<0.05; one-sided chi-square test, vs. corresponding solvent control.



1
2 b) Promotion assay
3 Concentration (ug/mL) Lab 1 Lab 3
4 CGa TE CG TF
5 0¢ (5% Water) 100 9/96 100 10/96
6 0.5 99 12/96 100 13/96
7 1 98 6/96 101 12/96
8 2 96 8/96 100 17/96
9 3 96 13/96 103 13/96
10 4 96 7196 103 8/96
11 5 97 11/96 99 12/96
12 04 (0.1% DMSO0) 100 10/96 100 11/96
13 TPA  0.05°(0.1% DMSO) 138 55/96 t 131 81/96 *
14 2 % of cell growth compared to that of solvent control.
15 b Transformation frequency: number of wells having transformed foci/number of wells counted.
16 ¢ Solvent control: final solvent concentration in the working culture media in parentheses.
17 d Solvent control for the positive control, TPA: final solvent concentration in the working culture media
18 in parentheses.
19 ¢ Positive control in the promotion assay: final solvent concentration in the working culture media in
20 parentheses.
21 T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
22
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30  Fig. 42. Graphic view of the results of transformation assay and concurrent cell growth
31  assay on phorbol in phase II of the 96-well method validation study.
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4.3.5.16 Pyrene

Table 47 and Fig. 43 show the results for pyrene, which were positive in both the
initiation and promotion assays in both laboratories. In the initiation assay, although
the concentrations examined in Lab 2 were too low for the chemical to induce
cytotoxicity in the concurrent cell growth assay, the fact that pyrene was clearly positive
for transformation in that concentration range suggested that Lab 2 need not repeat the
assay, as determined by the VMT. In the promotion assay, pyrene was clearly positive in
Lab 2 as well. In contrast, Lab 3 observed a statistically significant increase in
transformation frequency at only a single concentration (10 pg/mL) in the first run of
promotion assay. Lab 3 repeated the assay at a slightly lower concentration range and
once again obtained the statistically significant increase in transformation frequency at
the same concentration. Thus, pyrene was judged to be positive in the promotion assay
in Lab 3.

Table 47
Results of transformation assay on pyrene in phase II of the 96-well method validation
study.
a) Initiation assay
Concentration (ug/mL) Lab 2 Lab 3
CGa TE® CG TF
0c (0.5% DMSO) 100 5/96 100 6/96
2.8 101 8/96
5.6 111 6/96
11 114 8/96
23 100 12/96
25 106 6/96
45 103 19/96 *
50 106 17/96
90 111 20/96 *
100 109 21/96 *
150 96 22/96 *
180 117 25/96 *
200 106 23/96 *
250 94 25/96 *
300 84 14/96
400 68 16/96
04 (0.1% DMSO) 100 7196 100 13/96
MCA 1¢(0.1% DMSO) 59 53/96 54 65/96

a 9% of cell growth compared to that of solvent control.

b Transformation frequency: number of wells having transformed foci/number of wells counted.

¢ Solvent control: final solvent concentration in the working culture media in parentheses.

d Solvent control for the positive control, MCA: final solvent concentration in the working culture
media in parentheses.

¢ Positive control in the initiation assay: final solvent concentration in the working culture media in
parentheses.

* p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.

t p<0.05; one-sided chi-square test, vs. corresponding solvent control.



1 b) Promotion assay
2 Concentration (ug/mL) Lab 2 Lab 3, 1st run Lab 3, 2nd run
3 CGa TE> CG TF CG TF
4 0< (0.5% DMSO) 100 13/96 100 9/96 100 14/96
5 2.8 101 10/96
6 5 104 13/96 100 14/96
7 5.6 98 20/96
8 10 92 25/96 * 94 31/96 *
9 11 92 30/96 *
10 15 90 27/96
11 23 90 36/96 *
12 25 88 17/96 89 23/96
13 45 97 40/96 *
14 50 94 15/96 93 27/96
15 75 90 21/96
16 90 91 47/96 *
17 100 96 16/96 88 26/96
18 150 92 7/96 85 9/96
19 180 95 28/96 *
20 200 74 Toxic
21 400 55 Toxic
22 04 (0.1% DMSO) 100 7/96 100 12/96 100 18/96
23 TPA  0.05¢(0.1% DMSO) 159 52/96 t 134 58/96 t 169 71/96 *
24 a 9% of cell growth compared to that of solvent control.
25 b Transformation frequency: number of wells having transformed foci/number of wells counted.
26 ¢ Solvent control: final solvent concentration in the working culture media in parentheses.
27 d Solvent control for the positive control, TPA: final solvent concentration in the working culture media
28 in parentheses.
29 e Positive control in the promotion assay: final solvent concentration in the working culture media in

30 parentheses.
31 * p<0.05; one-sided chi-square test with Bonferroni’s adjustment, vs. corresponding solvent control.
32 T p<0.05; one-sided chi-square test, vs. corresponding solvent control.
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38  Fig. 43. Graphic view of the results of transformation assay and concurrent cell growth
39  assay on pyrene in phase II of the 96-well method validation study.
40  * p<0.05; one-sided chi-square test with Bonferroni’s adjustment.
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4.3.6 Fulfillment of acceptance criteria

The success or failure to fulfill the assay acceptance criteria for each assay conducted in each lab is

listed in Table 48.

Table 48.
Fulfillment of the assay acceptance criteria
Phase 1
Chemical Lab Initiation assay Promotion assay
Run | All assay acceptance criteria Run | All assay acceptance criteria
2-Acetylamino- Lab 1 Fulfilled Fulfilled
fluorene Lab 2 Fulfilled Fulfilled
Lab 3 Fulfilled Fulfilled
Lab 4 | 1st Fulfilled. However, there was a Fulfilled
statistically significant increase
in transformation frequency at
one concentration. The assay
was repeated.
2nd | Fulfilled
Benzolalpyrene Lab 1 Fulfilled Fulfilled
Lab 2 Fulfilled Fulfilled
Lab 3 Fulfilled Fulfilled
Lab 4 Fulfilled Fulfilled
3-Methyl- Lab 1 Fulfilled Fulfilled
cholanthrene Lab 2 Fulfilled Fulfilled
Lab 3 Fulfilled Fulfilled
Lab 4 Fulfilled Fulfilled
o Toluidine Lab 1 Fulfilled Fulfilled
Lab 2 Fulfilled Fulfilled
Lab 3 Fulfilled Fulfilled
Lab 4 Fulfilled Fulfilled
TPA Lab 1 Not fulfilled. The concentrations Fulfilled
used, the maximum
concentration of which had been
pre-assigned by the VMT (<1
pg/mL), has not achieved
cytotoxicity.
Lab 2 Not fulfilled. The concentrations Fulfilled
used, the maximum
concentration of which had been
pre-assigned by the VMT (<1
pg/mL), had not achieved
cytotoxicity
Lab 3 Not fulfilled. The concentrations Fulfilled

used, the maximum
concentration of which had been
pre-assigned by the VMT (<1
pg/mL), had not achieved
cytotoxicity.
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Table 48.
(Continued)

Chemical

Lab

Initiation assay

Promotion assay

Run

All assay acceptance criteria

Run

All assay acceptance criteria

Lab 4

Not fulfilled. The concentrations
used, the maximum
concentration of which had been
pre-assigned by the VMT (<1
pg/mL), had not achieved
cytotoxicity.

Fulfilled

Anthracene

Lab 1

Fulfilled. The chemical was
examined up to the maximum
concentration soluble in DMSO,
although it did not induced
cytotoxicity.

Fulfilled

Lab 2

Fulfilled. The chemical was
examined up to the maximum
concentration soluble in DMSO,
although it did not induced
cytotoxicity.

Fulfilled

Lab 3

Fulfilled. The chemical was
examined up to the maximum
concentration soluble in DMSO,
although it did not induced
cytotoxicity.

Fulfilled

Lab 4

Fulfilled. The chemical was
applied as suspension to the
cultures and induced
cytotoxicity.

Fulfilled

Phenanthrene

Lab 1

Fulfilled

1st

Fulfilled. However, there was a
statistically significant increase in
transformation frequency at one
concentration. The assay was
repeated.

2nd

Fulfilled

Lab 2

Fulfilled

Fulfilled

Lab 3

Fulfilled

Fulfilled

Lab 4

1st

Fulfilled. However, there was a
statistically significant increase
in transformation frequency at
one concentration. The assay
was repeated.

2nd

Fulfilled except for the
concentration criterion, which
was considered inapplicable for
the following reason: to conclude
positive or negative call, this
assay was carried out in a
narrower range around the
concentration at which there had
been a statistically significant
increase of transformation
frequency in the 1st run.

Fulfilled
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Table 48.

(Continued)
Phase 11
Chemical Lab Initiation assay Promotion assay
Run | All assay acceptance criteria Run | All assay acceptance criteria
Benzolalpyrene Lab 1 Fulfilled Fulfilled
Lab 3 Fulfilled Fulfilled
Cadmium Lab 1 Fulfilled Fulfilled
chloride Lab 3 Fulfilled 1st | Not fulfilled. The criterion for the
number of valid concentrations
was not met, i.e., there was only
one valid concentration.
2nd | Fulfilled
Dibenz(a,Al- Lab 2 Fulfilled Fulfilled
anthracene Lab 3 Fulfilled Fulfilled
Lithocholic acid Lab 2 Fulfilled Fulfilled
Lab 3 Fulfilled Fulfilled
Methapyrilene Lab 2 Fulfilled Fulfilled
HCI Lab 3 Fulfilled Fulfilled
Mezerein Lab 2 Not fulfilled. The concentrations Fulfilled
used, the maximum
concentration of which had been
pre-assigned by the VMT (<0.1
ng/mL), had not achieved
cytotoxicity.
Lab 3 Not fulfilled. The concentrations Fulfilled
used, the maximum
concentration of which had been
pre-assigned by the VMT (<0.1
ng/mL), had not achieved
cytotoxicity.
MNNG Lab 1 Fulfilled Fulfilled
Lab 3 Fulfilled Fulfilled
Sodium arsenite | Lab 1 Fulfilled Fulfilled
Lab 3 Fulfilled Fulfilled
Ampicillin Lab 1 Fulfilled Fulfilled
sodium Lab 3 Fulfilled Fulfilled
L-Ascorbic acid Lab 1 Fulfilled Fulfilled
Lab 3 Fulfilled 1st Not fulfilled. The criterion for the
number of valid concentrations
was not met, i.e., there were only
three valid concentrations. Also
not fulfilled was the criterion for
the negative control.
2nd | Fulfilled
Caffeine Lab 2 Fulfilled Fulfilled
Lab 3 Fulfilled Fulfilled
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Table 48.

(Continued)
Chemical Lab Initiation assay Promotion assay
Run | All assay acceptance criteria Run | All assay acceptance criteria
Caprolactam Lab 1 Fulfilled Fulfilled
Lab 2 Fulfilled Fulfilled
Eugenol Lab 2 Fulfilled Fulfilled

Lab 3 Fulfilled 1st | Fulfilled. However, there was a
statistically significant increase in
transformation frequency at only
one concentration. The assay was
repeated.

2nd | Fulfilled
D-Mannitol Lab 2 Fulfilled Fulfilled
Lab 3 Fulfilled Fulfilled
Phorbol Lab 1 Not fulfilled. The concentrations Not fulfilled. The concentrations
used, the maximum used, the maximum concentration
concentration of which had been of which had been pre-assigned by
pre-assigned by the VMT (<5 the VMT (<5 pg/mL), had not
pg/mL), had not achieved achieved cytotoxicity.
cytotoxicity.

Lab 2 Not fulfilled. The concentrations Not fulfilled. The concentrations
used, the maximum used, the maximum concentration
concentration of which had been of which had been pre-assigned by
pre-assigned by the VMT (<5 the VMT (<5 pg/mL), had not
pg/mL), had not achieved achieved cytotoxicity.
cytotoxicity.

Pyrene Lab 2 Not fulfilled. The concentrations Fulfilled
used had not achieved
cytotoxicity. The data were
considered acceptable, however,
since there were three sequential
concentrations that induced
statistically significant increases
in transformation frequency and
consequently the chemical was
called positive.

Lab 3 Fulfilled 1st Fulfilled. However, there was a
statistically significant increase in
transformation frequency at one
concentration. The assay was
repeated.

2nd | Fulfilled

A total of 62 experiments of the initiation assay were performed in the validation phase I and phase
IT studies on the 96-well method. Out of 62 experiments, nine did not fulfill the assay acceptance
criteria. The failure to satisfy those acceptance criteria by eight out of nine of those experiments
were the result of the maximum concentrations employed, which were pre-assigned by the VMT
(TPA, mezerein and phorbol) being too low. Therefore, only one out of 54 experiments was judged
not to fulfill the assay acceptance criteria with respect to the conditions (including dose selection)
for which the participating laboratories were responsible. The data of this particular experiment
were considered acceptable, however, since there were three sequential concentrations that induced
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statistically significant increases in transformation frequency and consequently the chemical was
called positive although the concentrations used had not achieved cytotoxicity (pyrene in Lab 2).

A total of 65 experiments of promotion assay were carried out. Out of 65 experiments, four did not
fulfill the assay acceptance criteria. The failure to satisfy those acceptance criteria by two out of
four of those experiments were the result of the maximum concentrations employed, which were
pre-assigned by the VMT (phorbol). Therefore, two out of 63 experiments were judged not to fulfill
the assay acceptance criteria with respect to the conditions (including dose selection) for which the
participating laboratories were responsible. These two particular experiments were repeated and
the second runs succeeded to fulfill the assay acceptance criteria (cadmium chloride in Lab 3 and
L-ascorbic acid in Lab 3).
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4.4 Conclusion

The positive and negative calls for the test chemicals based on the results in the Bhas
42 CTA 96-well method validation study are summarized in Table 49. In the table, the
positive and negative calls by each laboratory for each chemical are made based upon
the integrated judgments from the initiation and promotion assay results. That is, a test
chemical is positive in a given laboratory if it is positive in either the initiation or
promotion assay. The overall judgment (AO) recorded for each chemical is determined
by majority rule based on the results obtained by each of the participating laboratories.

4.4.1 Module 2 — Within-laboratory reproducibility

The transformation frequencies of the negative (DMSO) and positive controls obtained
in all assays in phase I and phase II of the 96-well method validation study are
clustered by individual laboratories and plotted for the respective initiation and
promotion assays, as shown in Fig. 17 (section 4.3.2), The average transformation
frequency of the negative and positive controls per individual laboratory in phase I and
phase II of the 96-well method validation study is shown in Fig. 18 (section 4.3.2). The
results depicted in these figures demonstrated that within-laboratory reproducibility
was satisfactory in all the laboratories for the negative and positive controls in both the
initiation assay and the promotion assay.

To estimate the within-laboratory reproducibility, results of the same test chemical in
the same laboratory were compared between different phases.

MCA and TPA were examined in pre-validation phase and in the validation phase I by
each laboratory. Benzolalpyrene was tested in validation phases I and II. When the
results of these chemicals in each laboratory were compared for positive and negative
calls between the phases, these three chemicals are all positive in the transformation
assay in every laboratory in both phases (Table 49). MCA was judged to be equivocal in
one of the promotion assays in the pre-validation phase and in one of the promotion
assays in the validation phase I having induced a statistically significant increase of
transformation frequency at a single high concentration. Nevertheless, the other
judgments for all the test chemicals were concordant in both initiation and promotion
assays within each laboratory between phases.

A comparison of Figures 19 and 23 for MCA, Figures 20 and 25 for TPA and Figures 22
and 28 for benzolalpyrene, showed that the dose-response relationships for each test
chemical were similar between phases in a given laboratory. This held true even though
the concentration scales were different between the figures for each respective chemical
in the different phases.

These results demonstrated good intra-laboratory reproducibility of the 96-well method
of Bhas 42 CTA.
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Table 49.
Results of validation studies on the 96-well method of Bhas 42 cell transformation assay

Compound Pre-validation study Phase I study Phase II study

Laboratory OA= Laboratory OA Laboratory OA
1 II  III IV I II  1II IV I II 11T

Carcinogenicity
in vivo

2-Acetylaminofluorene

Initiation® - + o+ o+ +

Promotion® + - + + +

Transformationd + o+ o+ o+ +
Benzolalpyrene

Initiation + + o+ 4 + + + +

Promotion - - - - - - - N

Transformation + + 4+ o+ + + + +
Cadmium chloride

Initiation

Promotion + + +

Transformation + + +
Dibenzla, Alanthracene

Initiation + o+ +

Promotion - - .

Transformation + 4+ +
Lithocholic acid

Initiation -

Promotion + o+ +

Transformation + o+ +
Methapyrilene HC1

Initiation N

Promotion + 4+ +

Transformation + o+ +
3-Methylcholanthrene

Initiation + + o+ o+ + + 4+ o+ o+ +

Promotion - +H - - - - - - + .

Transformation + + + + + + + + + +
Mezerein

Initiation + 4+ +

Promotion

Transformation + o+ +
MNNG

Initiation + + +

Promotion - - .

Transformation + + +
Sodium arsenite

Initiation

Promotion - - )

Transformation - . -
o' Toluidine

Initiation - - -

Promotion - - - - -

Transformation - - - - -
TPA

Initiation - - - - - - - - - -

Promotion + + o+ o+ + + 4+ o+ o+ +

Transformation + + + o+ + + + + o+ +
Ampicillin sodium

Initiation

Promotion - - )

Transformation - - .
Anthracene

Initiation - - -

Promotion - - - - -

Transformation - - - - -

+
+
+

+

TPe

+, TP

TP

TP
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Table 49.
(Continued)
Compound Pre-validation study Phase I study Phase II study Carcinogenicity
Laboratory OA= Laboratory OA Laboratory OA in vivo
I I 10 IV 1 I I IV I I TIT
L-Ascorbic acid -
Initiation
Promotion - - -
Transformation - - -
Caffeine -
Initiation -
Promotion - - -
Transformation - - -
Caprolactam -
Initiation -g -g :
Promotion - - -
Transformation - - -
Eugenol -
Initiation - - -
Promotion - - -
Transformation - - -
D-Mannitol -
Initiation - - -
Promotion - - -
Transformation - - -
Phenanthrene -
Initiation - - -
Promotion - + - - -
Transformation - + - - -
Phorbol *
Initiation ik i
Promotion i i
Transformation i i
Pyrene -
Initiation + o+ +
Promotion + o+
Transformation + 4+ +
a Qverall judgment: Judgment by majority rule among laboratories.
b Judgment in the initiation assay.
¢ Judgment in the promotion assay.
d Judgment in the Bhas 42 CTA into which judgments in initiation and promotion assays were integrated.
¢ Tumor-promoter.
f Equivocal: there was a statistically significant increase in transformation frequency at only one concentration.
5 <21.3 mM and <29.2 mM, negative in Lab I and III, respectively; 25.5 mM< and 32.7 mMX<, positive in Lab I and Lab III (see
section 4.3.5.12 above).
h Tncomplete: unable to judge the results due to inadequate dosing, which was the result of the VMT pre-assignment of too low a dose
as the highest concentration to be tested (see section 4.3.5.15).
* Carcinogenicity in mice (leukaemogenic action) is positive or negative depending on the strains [Berenblum and Vlasta, 1970;
Armuth, 1976]. Tumor-promoting activity in mouse skin is positive or negative depending on the strains [Baird and Boutwell, 1971;
Slaga et al., 1976, 1980].

+
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4.4.2 Module 3 — Transferability

Basically, the transferability of the 96-well method Bhas 42 CTA is the same as that of
the 6-well method (section 3.4.2). The Bhas 42 CTA can be performed in a laboratory
that has experience in routine cell culture techniques. General cell culture laboratory
equipment and instruments are sufficient to perform the proposed test method. All
supplies and reagents are readily available commercially. Like the 6-well method Bhas
42 CTA, however, the 96-well method requires staff training beyond that of general cell
culture techniques in order to distinguish transformed foci from non-transformed foci.
Training acquired in mastering focus discrimination using the 6-well method Bhas 42
CTA 1is directly applicable to that for the 96-well method. The identification of
transformed foci is carried out using the same photo catalog that is used for the 6-well
method Bhas 42 CTA (Annex 3), since the criteria of transformed foci are the same
between the 6-well method and the 96-well method.

Although all the participating laboratories had experience in the 6-well method Bhas 42
CTA, a one-day workshop in November, 2008 was held at HRI for the technical transfer
of the 96-well method. All the participating laboratories joined the workshop which was
designed to reinforce their previous technical training and to apply it to the 96-well
method Bhas 42 CTA, thereby ensuring proper identification of Bhas 42 transformed
foci produced in a 96-well plate.

After the workshop, to estimate transferability, MCA and TPA at the designated
concentrations were examined in the pre-validation phase (Tables 23 and 24, and
Figures 19 and 20). MCA was positive in the initiation assay and negative in the
promotion assay, showing concordant dose-response curves between the laboratories.
TPA was positive in the promotion assay and negative in the initiation assay, inducing
similar responses between the laboratories. These results demonstrated that with
adequate training, the Bhas 42 CTA 96-well method is readily transferable between
laboratories and because of its portability, the assay is one that can be efficiently and
successfully performed by laboratories outside of that of the test method developer.

Although transferability had been demonstrated in the pre-validation phase study, both
the VMT and the participating laboratories convened a joint meeting in January, 2009
in preparation for the subsequent validation phase I and phase II studies. At that
meeting, experiential information was exchanged on various technical issues and the
harmonization of focus counting (identification and discrimination) in order to ensure
methodological consistency and pre-empt possible unanticipated issues that might
arise.

4.4.3 Module 4 — Between-laboratory reproducibility

As shown in Figures 17 and 18, the transformation frequencies of the negative controls
for the initiation assay and the promotion assay were similar between laboratories and
those of the positive controls were also similar in range between laboratories. These
data indicate that the between-laboratory reproducibility was satisfactory for negative
and positive controls.

Table 49, which presents the summary results of 96-well method validation study,
shows the good reproducibility obtained between laboratories. Positive or negative calls
based upon the integrated judgments from the initiation and promotion assay results
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43
44
45
46

per laboratory were concordant between laboratories, except for phenanthrene.
Therefore, the between-laboratory reproducibility of the Bhas 42 CTA was 95% (21/22)
with respect to a total of 22 chemicals which were examined in the validation phase I
and phase II studies. Phorbol, of which the initiation and promotion assays were
incomplete, was excluded from this calculation. Even if we compare the results of each
of the component assays, i.e., initiation assay or promotion assay, the judgments were
comparable between laboratories except for one of the initiation assays and one of the
promotion assays for 2-acetylaminofluorene and one of the promotion assays for
phenanthrene. Thus, the between-laboratory reproducibility of initiation assay was 95%
(21/22) and that of promotion assay was 91% (20/22).

Between-laboratory reproducibility

Assay %
Initiation assay 95 (21/22)
Promotion assay 91 (20/22)

Transformation assay (Bhas 42 CTA) 95 (21/22)

Furthermore, the dose-response curves produced by positive chemicals were similar
between laboratories in many instances, e.g., MCA, TPA, benzolalpyrene, cadmium
chloride, dibenz[a,Alanthracene, lithocholic acid, methapyrilene hydrochloride,
mezerein and pyrene.

These results demonstrated a high degree of inter-laboratory reproducibility of Bhas 42
CTA 96-well method.

4.4.4 Module 5 — Predictive capacity

As shown in Table 49, overall judgments (i.e., the judgment by majority rule) in the
transformation assays were consistent with the reported in vivo carcinogenicity results
except for sodium arsenite, o-toluidine and pyrene. The concordance for the prediction of
chemical carcinogenicity was 86 % (18/21) in the 96-well method validation study: the
sensitivity was 83% (10/12) and the specificity was 89% (8/9). A 2x2 contingency table of
21 tested chemicals and the performance indices of 96-well method Bhas 42 CTA for the
prediction of chemical carcinogenicity are presented below (phorbol, of which the
initiation and promotion assays were incomplete, was excluded from this calculation):

2x2 Contingency table of the results in the 96-well method Bhas 42 CTA
validation study

In vivo carcinogenicity
Carcinogen Non-carcinogen Total
Bhas 42 cell + 10 1 11
transformation assay — 2 8 10
Total 12 9 21
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The performance of 96-well method Bhas 42 CTA for the

prediction of chemical carcinogenicity

Performance index %
Concordance 86 (18/21)
Sensitivity 83 (10/12)
Specificity 89 (8/9)
Positive predictivity 91 (10/11)
Negative predictivity 80 (8/10)
False negative 17 (2/12)
False positive 11 (1/9)

4.4.5 Positive and negative controls

The transformation frequency of each positive control was statistically significantly
different from that of corresponding negative control in phase I and phase II of the
validation study, and the cluster of transformation frequencies for the positive controls
was quite distinct from that of the negative controls (Fig. 17). Therefore, the positive
control responses are considered to be robust, and the assay acceptance criteria
established for transformation frequency in the negative and positive controls were

considered to be appropriate.
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5 Discussion

5.1 Module 1— Test definition

As mentioned above, the Bhas 42 CTA is a short-term system to predict chemical
carcinogenicity. The assay can detect genotoxic and non-genotoxic carcinogens. To detect
genotoxic activity, cells are treated with a test chemical in the beginning of growth
phase and then allowed to undergo several rounds of cell division until further growth is
inhibited as a result of confluence (initiation assay). To detect tumor-promoting activity,
cells are repetitively treated with a test chemical beginning at sub-confluence and
continuing beyond confluence achievement of cell growth (promotion assay). The assay
endpoint is the formation of transformed foci. The judgments in the initiation assay and
the promotion assay for a test chemical are integrated into the positive or negative call
in the Bhas 42 CTA. That is, the chemical is positive in the Bhas 42 CTA if it is positive
in either the initiation or promotion assay. The two Bhas 42 CTA methods, i.e., the
6-well method and the 96-well method, are fundamentally the same. The 6-well method
follows the conventional procedures developed for focus transformation assays and the
96-well method has been developed to be utilized for high throughout automated
applications in addition to manual procedures. The data obtained in the 6-well method
are statistically analyzed by multiple comparison using the Dunnett test and those in
the 96-well method are statistically analyzed by the chi-square test with Bonferroni
adjustment. The respective protocols for the 6-well method and the 96-well method have
undergone refinement and validation and are both available for use by other
laboratories.

5.2 Module 5 — Predictive capacity

The extent of chemical carcinogenicity predictivity of the Bhas 42 CTA was
demonstrated by validation studies of the 6-well and 96-well methods as described in
sections 3.4.4 and 4.4.4 (Tables 16 and 49). The strong evidence for the predictive
capacity of the Bhas 42 CTA was derived using 23 test chemicals in this validation effort.
Those results are further supported by an in-house study conducted by HRI in which 98
chemicals were assessed with the Bhas 42 CTA. The study showed performance indices
superior or similar to those of conventional genotoxicity assays [Sakai et al, 2010]. As
shown in Table 50, HRI applied the Bhas 42 CTA to 52 1n vivo carcinogens and obtained
positive calls from 38 carcinogens and negative calls from 14. In addition, 37 in vivo
non-carcinogens were tested, of which 6 were positive and 31 were negative in the Bhas
42 CTA. (The other nine out of 98 chemicals were of unknown carcinogenicity). Table 50
presents a 2 x 2 contingency table of the 89 reported chemicals from which the
performance indices of Bhas 42 CTA for predicting the carcinogenicity of chemicals were
calculated (Table 51).

Table 50.
2x2 Contingency table of the results of Bhas 42 cell transformation assay in an in-house
study by HRI [Sakai et al., 2010]

In vivo carcinogenicity

Carcinogen Non-carcinogen | Total
Bhas 42 cell + 38 6 44
transformation assay - 14 31 45
Total 52 37 89
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Table 51.
The performance of Bhas 42 cell transformation assay for the
prediction of chemical carcinogenicity [Sakai et al, 2010]

Performance index %

Concordance 78 (69/89)
Sensitivity 73 (38/52)
Specificity 84 (31/37)
Positive predictivity 86 (38/44)
Negative predictivity 69 (31/45)
False negative 27 (14/52)
False positive 16 (6/37)

5.3 Quantification of transformation frequency

The endpoint of the Bhas 42 CTA, i.e., focus formation, is quantified by the number of
transformed foci per well in the 6-well method, and by the number of wells having
transformed foci in the 96-well method. This latter 96-well micro-plate method of
quantifying transformation frequency is considerably more advantageous. In the 6-well
method, all foci appearing in all wells have to be individually judged as to whether they
are transformed or not and then the number of transformed foci/well is recorded. In
contrast, in the 96-well method a given well is counted if it contains at least one
transformed focus irrespective of the presence of other clearly transformed, marginally
transformed and/or non-transformed foci in the same well: the transformation
frequency is then expressed as the number of wells having transformed foci/mumber of
wells treated with a test chemical at a given concentration. This latter method has
proven to be much more expedient and efficient, thereby holding out promise for
adaptation to a high throughput system for carcinogenesis screening. Based on the data
generated in this study, it seems that the different scoring approaches do not affect the
final results.

5.4 Negative and positive controls

Comparisons of the transformation frequencies for negative and positive controls,
respectively, (Figures 3, 4, 17 and 18) demonstrate greater comparability of results as
well as similar standard deviations between laboratories in the 96-well method than in
the 6-well method. The improvement of between-laboratory reproducibility observed in
the 96-well method validation study could be methodology related and/or experience
related, among other possibilities. Thus, the more straightforward method of
quantifying transformation frequency in the 96-well method, as described above in
section 5.3 might be one contributing factor, while the accumulated experience of Bhas
42 CTA by the participating laboratories may be another. Nevertheless, it is clear that
the 96-well micro-plate method offers advantages that warrant additional follow up.
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5.5 Similarity of results between the 6-well method and 96-well method

The results in all three validation studies on the Bhas 42 CTA, i.e., the pre-validation
study of the 6-well method, the validation study of 6-well method and the validation
study of 96-well method, all of which were carried out chronologically, are summarized
and compared in Table 52. The data presented illustrate that the assay results derived
from the 6-well method and those derived from the 96-well method were concordant
with exceptions of o-toluidine and sodium arsenite.

Mezerein, which is a potent tumor-promoter in mouse skin, induced marked
transformation of Bhas 42 cells in the promotion assay, both in the 6-well method and
the 96-well method. In the initiation assay, the chemical resulted in positive calls with
the 96-well method, while it caused a statistically significant increase of transformation
frequency only at the highest concentration tested in two of three laboratories with
6-well method (Tables 9 and 37; Figures 10 and 33). These results of mezerein in the
Initiation assay appear to be discordant between the 6-well method and the 96-well
method (see Table 52). However, this discordance may have simply resulted from the
different maximum concentrations of mezerein used in the 6-well method validation
study (0.01 pg/mL) and the 96-well method validation study (0.1 pg/mL), which were
pre-assigned by the VMT. Rather, those data show the complete agreement of results in
the initiation assay between both methods, provided the results are compared at the
same doses. That is, (a) in the 6-well method, at a concentration of 0.01 pg/mL, the
numbers of transformed foci in the initiation assay were statistically significantly
increased in the two of three laboratories, and in the other laboratory the number was
increased but the increase was not statistically significant (Table 9 and Fig. 10); (b) in
the 96-well method, the increase of transformation frequency in the initiation assay
started at 0.0125 pg/mL in one of the laboratories and at 0.03 pg/mL in the other (Table
37 and Fig. 33). Meanwhile, it was also reasoned that these restricted positive results
obtained in the initiation assay could be explained by the possible failure to thoroughly
remove residual mezerein present in the treatment medium used for the initiation stage
of the assay, thereby continuing to remain available to the target cells during the
promotion stage. Thus, the transformation positives observed may not have been
“Initiation positives” per se, but rather “promotion positives” that were incorrectly
assumed to have been generated during the initiation stage.

5.6 Discrepancy of results between the 6-well method and 96-well method

o 'Toluidine hydrochloride was positive in two of three laboratories in the 6-well method
validation study, but free otoluidine was negative in all four laboratories in the 96-well
method validation study. HRI, which was the lead laboratory, found that o-toluidine
often yielded varied or equivocal results, i.e., was borderline positive/negative in the
Bhas 42 CTA. According to HRI’s repeated experiments, o-toluidine, including its
hydrochloride, is always negative in the initiation assay, but its results in the promotion
assay are inconsistent, although more often tended to be negative. This trend is similar
between the 6-well method and the 96-well method and also between hydrochloride and
free amine..

In the 6-well method validation study, sodium arsenite was positive in the promotion
assay in all the three laboratories, although results were ambiguous in the initiation
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assay. In the 96-well method validation study, however, the chemical was negative in
both the initiation and promotion assays. The consistent sodium arsenite results
obtained in the HRI in-house studies corroborated the positive results in the promotion
assay of the 6-well method [Muramatsu et al, 2009; Sakai et al, 2010] and the
predominantly negative results in the promotion assay of the 96-well method. According
to the information from HRI, sodium arsenite produces transformed foci mainly on the
side-wall rather than on the bottom of the 6-well and 96-well micro-plates, and this
tendency is more prevalent in the 96-well method (Fig. 44). Only the foci that formed on
the bottom of the well were counted in the 96-well method because it is difficult to
microscopically discern the morphology of foci attached to the side-wall of such a narrow
well, as is the case in a 96-well micro-plate. Since such difficulties were not encountered
in the 6-well method, the foci that formed both on the side-wall and the bottom of the
well were counted. Consequently, sodium arsenite was judged as negative in the 96-well
method. The other chemicals, including MCA and TPA, occasionally produced only a few
foci on the side-wall, and therefore were not problematic. Currently there is no available
information suggesting the mechanism that underlies the affinity for sodium
arsenite-induced foci to preferentially collect on the side-wall of the micro-plates.

6-well method 96-well method

Fig. 44. Foci produced by 0.25 pg/mL of sodium arsenite with the 6-well method and the
96-well method (photos contributed byHRI).
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5.7 Phorbol and TPA

Phorbol, the parent alcohol of TPA, was inactive at the concentrations tested in this
validation study (Table 46 and Fig. 42). Because the chemical was expensive and scarce,
the VMT limited the highest concentration to be < 5 pg/mL, which was too low a
concentration to achieve cytotoxicity, thereby precluding a valid judgment of
transformation activity in the Bhas 42 cells. However, it was shown that the promotion
activity of phorbol was much weaker, even if active, than that of TPA in the Bhas 42
CTA. That was likewise the case in the two-stage carcinogenesis system of mouse skin
[Baird and Boutwell, 1971; Slaga et al., 1976]. In the Bhas 42 CTA, TPA was active at
around 0.01 pg/mL, but phorbol was inactive at 5 ug/mL in the promotion assay (Tables
29 and 46, and Figures 25 and 42).
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6 Recommended protocol

The protocols attached as Annex 2, and Annexes 6, 7 and 8 had been prepared for
individual validation studies on the Bhas 42 CTA, the validation study of 6-well method,
and the pre-validation, validation phase I and validation phase II studies of 96-well
method, respectively. The integrated recommended protocol for the Bhas 42 CTA
(protocol Ver. 5) has been developed on the basis of the outcome of this validation study,
which was also partly complemented with historical data derived by HRI. Protocols for
the 6-well method and the 96-well method have been combined into a single
recommended protocol to reduce redundancy. The definitive recommended protocol is
presented in Annex 12.

Assay acceptance criteria are essential components of any assay protocol. Although
initially absent in the protocol for the 6-well method validation study (Annex 2),
appropriate assay acceptance criteria have since been defined, emulating those for the
96-well method (see below). The acceptance criteria for the negative and positive
controls have been determined based on the results of this validation study and
historical data derived by HRI (see Table 57 of Annex 13). The acceptance criteria for
the 6-well method provided in the recommended protocol are as follows (Annex 12,
protocol Ver. 5):

The following assay acceptance criteria must be fulfilled for a given assay to be
considered valid. The initiation or promotion assay is repeated independently, as
needed, to satisfy the assay acceptance criteria.

1. Concurrent cell growth assay
=  When contamination or technical problems are observed, two undamaged
wells are necessary at the minimum for each concentration for cell growth
assessment.

2. Transformation assay
e Initiation assay and promotion assay
= [f a given chemical concentration results in excessive cell death and/or
cells fail to reach confluence at the end of transformation assay because of
chemical toxicity, the concentration is not valid for transformation
assessment and is excluded from focus-counting, statistical analysis and
judgment, and “toxicity” is recorded in the data sheet.
=  When contamination or technical problems are observed, if, for a given
concentration, the number of damaged wells is two or more, the
concentration is not considered valid for transformation assessment and is
excluded from focus-counting, statistical analysis and judgment. In such
cases, “contamination”, “accident”, “technical error”, etc. are recorded in
the data sheet.
=  For the positive control, there must be a statistically significant increase
in the number of transformed foci per well compared to the corresponding
negative control (one-sided t-test or Aspin-Welch test, p<0.05).
e Initiation assay
= In the negative control, the number of transformed foci must be ten or less
per well.
= If there is no statistically significant increase in the number of
transformed foci at any dose (in case of negative results), four valid test
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chemical concentrations are necessary, at a minimum, to accept the
transformation assay for evaluating a chemical. Those concentrations
should include at least one concentration near the NOEL and three
concentrations in the range between the NOEL and ICgo in the concurrent
cell growth assay.
e  Promotion assay

= In the negative control, the number of transformed foci must be twelve or
less per well.

= If there i1s no statistically significant increase in the number of
transformed foci at any dose (in case of negative results), four valid test
chemical concentrations are necessary, at a minimum, to accept the
transformation assay for evaluating a chemical. Those concentrations
should include at least one concentration near the NOEL and two
concentrations in the range of growth enhancement when the chemical
enhances cell growth (increases cell density in the cell growth assay).
When the chemical does not induce growth enhancement but induces
cytotoxicity instead, the cytotoxicity observed in the concurrent cell growth
assay may not be similar to that observed in the transformation assay,
since the durations of chemical exposure to the cells are different between
the cell growth assay (3 days) and the transformation assay (10 days).
Consequently, chemical toxicity is sometimes accumulated over the 10 day
duration of the transformation promotion assay and the otherwise valid
plates may be lost because of chemical toxicity. In such cases, four valid
plates are also necessary in the concentration range where cells are not
killed and are confluent at the end of the transformation assay. If excessive
toxicity is encountered, it may be necessary to repeat the assay in a lower
concentration range.

The assay acceptance criteria for the transformation frequency of negative and positive
controls in the 96-well method have been made more general in the recommended
protocol in order to avoid any presuppositions that may result from use of specific assay
components, materials and supplies. In this validation study, the batch of FBS used had
been pre-screened. For the validation phase I and II studies, the acceptance criteria for
the transformation frequency of negative and positive controls were based upon
absolute numbers, which, in turn, were based on the results obtained from DMSO, MCA
and TPA in the pre-validation phase, all of which presupposed the use of the specific lot
of FBS (GIBCO:; Lot no. 1391481) (see 4.2.6).

The transformation frequency in any CTA is known to be affected by FBS batch [Sakai
et al., 2002]. Generally, FBS lots that induce lower transformation frequencies in the
vehicle control tend to produce the fewer numbers of transformed foci in the
chemically-treated cultures. As shown in Table 57 of Annex 13, Moregate FBS resulted
in lower transformation frequencies of Bhas 42 cells than GIBCO FBS in both negative
and positive controls, in both the initiation and promotion assays and in both the 6-well
and 96-well methods. Meanwhile, most FBS lots tested have been found to be usable
with the Bhas 42 CTA. Actually the absolute numbers of transformation frequency of
negative and positive controls are less important in the transformation assays than the
relative transformation frequencies of the positive and negative controls in each assay.
Therefore, the acceptance criteria for positive controls in the 96-well method have been
amended and no longer consider the absolute numbers of wells having transformed
foci/plate. Rather, the recommended acceptance criteria now rely upon statistically
significant increases in transformation frequency compared to the corresponding
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negative control. The acceptance criteria for negative controls, which were established
in 96-well method protocols, Ver. 3 (for the phase I study) and Ver. 4 (for the phase II
study) (initiation assay, <15 wells/plate; promotion assay, <20 wells/plate), were
incorporated into the recommended protocol. These criteria match the historical data
derived at HRI, which were produced using GIBCO FBS lot no. 13914814 and Moregate
FBS lot no. 7825120 (see Table 57 of Annex 13).

The acceptance criteria provided in the recommended protocol for the 96-well method
are as follows (Annex 12, protocol Ver. 5):

The following criteria must be fulfilled for an assay to be considered valid. The
initiation or promotion assay is repeated independently, as needed, to satisfy the
assay acceptance criteria.

1. Concurrent cell growth assay
When contamination or technical problems are observed, four undamaged
wells are necessary at the minimum for each concentration for cell growth
assessment.

2. Transformation assay

e Initiation assay and promotion assay
If a given chemical concentration results in excessive cell death and/or
cells fail to reach confluence at the end of transformation assay because of
chemical toxicity, the concentration i1s not considered wvalid for
transformation assessment and is excluded from focus-counting, statistical
analysis and judgment, and “toxicity” is recorded in the data sheet.
When contamination or technical problems are observed, such that for a
given concentration, the number of damaged wells is >7, the concentration
1s not considered valid for transformation assessment and is excluded from
focus-counting, statistical analysis and judgment. In such cases,
“contamination”, “accident”, “technical error”, etc. are recorded in the data
sheet.
For the positive control, there must be a statistically significant increase
in the proportion of wells having transformed foci compared to the
corresponding negative control (one-sided chi-square test, p<0.05,
upper-sided).

e Initiation assay
In the negative control, the number of wells having transformed foci must
be <15 wells/plate (if there exist damaged wells, <15.625% of undamaged
wells).
If there is no statistically significant increase in the proportion of wells
having transformed foci at any dose (in case of negative results), four valid
test chemical concentrations are necessary, at a minimum, to accept the
transformation assay for evaluating a chemical. Those concentrations
should include at least one concentration near the NOEL and three
concentrations in the range between the NOEL and ICgo in the concurrent
cell growth assay.

e  Promotion assay
In the negative control, the number of wells having transformed foci must
be <20 wells/plate (if there exist damaged wells, <20.833% of undamaged
wells).
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If there is no statistically significant increase in the proportion of wells
having transformed foci at any dose (in case of negative results), four valid
test chemical concentrations are necessary, at a minimum, to accept the
transformation assay for evaluating a chemical. Those concentrations
should include at least one concentration near the NOEL and two
concentrations in the range of growth enhancement when the chemical
enhances cell growth (increases cell density in the cell growth assay).
When the chemical does not induce growth enhancement but induces
cytotoxicity instead, the cytotoxicity observed in the concurrent cell growth
assay may not be similar to that observed in the transformation assay,
since the durations of chemical exposure to the cells are different between
the cell growth assay (3 days) and the transformation assay (10 days).
Consequently, chemical toxicity is sometimes accumulated over the 10 day
duration of the transformation promotion assay and the otherwise valid
plates may be lost because of chemical toxicity. In such cases, four valid
plates are also necessary in the concentration range where cells are not
killed and are confluent at the end of the transformation assay. If excessive
toxicity is encountered, it may be necessary to repeat the assay in a lower
concentration range.

The protocols for validation studies did not include instructions for FBS selection, since
the batch of FBS used had been screened by the lead laboratory, HRI, prior to the
studies, and the batch of FBS had been specified for each validation study of the 6-well
method (Moregate lot no. 7825120) and the 96-well method (GIBCO lot no. 13914814). A
section for the selection of FBS has been inserted into the recommended protocol.

The amendments in the recommended protocol relate only to (a) refinement of the assay
description, (b) the amalgamation of overlapping aspects of the 6-well method and the
96-well method, and (c) the standardization of assay acceptance criteria among FBS lots.
These revisions in no way undermine the validation of the Bhas 42 CTA.
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7 Overall conclusion by the validation management team

The aim of the study was to validate the Bhas 42 CTA, in a formal inter-laboratory
study, following the modular approach of Hartung et al. (2004) and concentrating on
modules 1-5: test definition, within-laboratory reproducibility, transferability,
between-laboratory reproducibility and predictive capacity.

Two protocol variations of the Bhas 42 CTA were evaluated in this validation study, i.e.,
that of the 6-well method and that of the 96-well method. In its guidance and
assessment of the various phases of the study, the VMT noted minor differences in study
design, conduct and assessment practices had been implemented in the two protocols,
much of which were resultant subsequent improvements to previous methodologies.
Despite these minor variances, the two methods were found to yield similar results.
Experience gained from the 6-well method protocol helped guide the evolution of those
procedures ultimately implemented in the 96-well method validation study. As a result,
the latter protocol came to be more closely aligned with internationally acknowledged
test method validation criteria, and consequently provided highly credible assay results
that satisfied the established validation criteria.

Table 53 summarizes the conclusion by the VMT on the assessment of 6-well method
and 96-well method in the Bhas 42 CTA.

Table 563 Conclusions of the Validation Management Team for the different modules

6-Well method

Module Summary & conclusion

Module 1 | Test definition * Clear definition of the scientific basis of the method | yes

*Description of the endpoint induced by genotoxic
and non-genotoxic mechanisms

* Protocol available with clear definition of a valid
study (acceptance criteria have been defined based
on the data derived from this validation study and
historical data derived by HRI, following those of
the 96-well method)

Module 2 | Within-laboratory The within-laboratory reproducibility was shown to | yes
reproducibility be satisfactory in all laboratories for

*the vehicle control

*the positive control

and in the laboratories which had retrospective data
in addition to those data obtained in this prospective
validation study for

*the test chemicals*

Module 3 | Transferability The test method is transferable between | yes
laboratories:

*basic cell cultivation experience is needed
*training in procedures and transformed-foci
identification is essential

*photo catalog of foci is available

Module 4 | Between-laboratory | The between-laboratory reproducibility was shown | yes
reproducibility to be satisfactory for
*the vehicle control
*the positive control
*the test chemicals**
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Table 53 Continued
6-Well method
Module Summary & conclusion
Module 5 | Predictive capacity | The capacity to predict chemical carcinogenicity is | yes
satisfactory in
- this validation study (12 chemicals)
*the in-house HRI study in which 98 chemicals were
tested
96-Well method
Module Summary & conclusion
Module 1 | Test definition * Clear definition of the scientific basis of the method | yes
*Description of the endpoint induced by genotoxic
and non-genotoxic mechanisms
*Protocol available with clear definition of a valid
study (some acceptance criteria have been refined
based on the data derived from this validation
study and historical data derived by HRI
Module 2 | Within-laboratory The within-laboratory reproducibility was shown to | yes
reproducibility be satisfactory in all laboratories for
*the vehicle control
*the positive control
*the test chemicals
Module 3 | Transferability The test method is transferable between | yes
laboratories
*basic cell cultivation experience is needed
*training in procedures and transformed-foci
identification is essential
* Photo catalog of foci is available
Module 4 | Between-laboratory | The between-laboratory reproducibility was shown | yes
reproducibility to be satisfactory for
*the vehicle control
*the positive control
*the test chemicals
Module 5 | Predictive capacity | The capacity to predict chemical carcinogenicity is | yes
satisfactory in
*this validation study
*  The results of one chemical (otoluidine) obtained by HRI were not concordant
between its in-house study and this validation study but the chemical was considered
by the VMT to be equivocal in the Bhas 42 CTA.
** The results submitted for two out of twelve test chemicals were not concordant
between the naive and experienced laboratories.
In addition to the conclusions drawn by the VMT regarding satisfaction of the modules
cited, the VMT also considered the following issues noteworthy.
The Bhas 42 CTA has the following advantages:
1. The culture period (3 weeks) is shorter than that of a conventional BALB/c 3T3 CTA
(6 weeks).
2. Less labor and reduced amounts of materials are necessary compared with those of

the conventional CTAs.
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3. Either the 6-well method or the 96-well method can be used with equal assurance.
4. Bhas 42 CTA can detect both tumor-initiators and tumor-promoters and discriminate
them depending on a protocol modification.

The validation studies on the Bhas 42 CTA have verified the following:

1. The 6-well method and the 96-well method produced similar results.

2. The Bhas 42 CTA is transferable between laboratories.

3. The Bhas 42 CTA is reliable, i.e., is reproducible within and between laboratories.

4. The Bhas 42 CTA is relevant, i.e., is capable of correctly predicting chemical rodent
carcinogenicity.

The in-house HRI study in which the Bhas 42 CTA was applied to 98 chemicals has

shown the following:

1. The Bhas 42 CTA could detect a considerable number of Ames-negative and Ames
discordant carcinogens.

2. The performance of the Bhas 42 CTA to predict the carcinogenicity of chemicals was
superior or equal to that of conventional genotoxicity assays.

In view of the results reported herein and the conclusions asserted by the VMT, we
consider that the overall accuracy of detecting potential chemical carcinogens would be
improved and the tumor-promoting activity of chemicals could be better predicted by
incorporating the Bhas 42 CTA into the battery of in vitro assays customarily employed.
The Bhas 42 CTA can also conceivably help reduce the number of animals routinely
used for in vivo chronic carcinogenicity testing by identifying likely positive in vivo
carcinogens, and thus allow for the possible waiving of subsequent animal testing for
carcinogenicity. In addition, the 96-well method has the potential to be easily adapted
for automation with further relatively minimal refinement. The VMT recommends that
an OECD Test Guideline for the Bhas 42 CTA to be drafted to encourage regulatory
acceptance and universal implementation of this validated, reliable, cost- and
time-efficient test method.
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Table 54.
Supplier, catalog number, and lot number of test chemicals in the 6-well method
validation study.

Chemical CAS no.2 Supplier Catalog no. Lot no.
2-Acetylaminofluorene 53-96-3 Sigma A7015 076K0677

Cadmium chloride 10108-64-2 Aldrich 439800 11869TE
Dibenz[a,Alanthracene 53-70-3 Wako 040-00901 CEL1090

Lithocholic acid 434-13-9 Sigma L6250 022K1392

Methapyrilene HC1 135-23-9 Sigma M9125 037F09291

Mezerein 34807-41-5 Sigma M5518 113K0993

Sodium arsenite 7784-46-5 Wako 191-01241 LTMO0420

o' Toluidine HCI 636-21-3 Aldrich 327115 12915DD

Anthracene 120-12-7 Aldrich 331481 12223EE

L-Ascorbic acid 50-81-7 Sigma Ab5960 106K0053

Caffeine 58-08-2 Aldrich C0750 126K0705

D:-Mannitol 69658 Aldrich  _M4125 086K0103
3-Methylcholanthrene 56-49-5 Aldrich 213942 01115HE Positive control
TPAP 16561-29-8 Sigma P1585 037K1322  Positive control

a Chemical Abstract Service registry number.
b 12- O-tetradecanoylphorbol-13-acetate.



Annex 2

Protocol of Bhas 42 Cell Transformation Assay (2007.10.26)
6-Well Method  Ver. 2

This protocol is described for the validation study of Bhas 42 cell transformation assay. Used materials and
reagents with their catalogue numbers are listed in annex 2.1.

I. Preparation

1. Materials

1) Cell line

Bhas 42 cells (v-Ha-ras-transfected Balb/c 3T3 clone A31-1-1 cells)*®: Free from bacteria, fungi and
mycoplasma, supplied from HRI (Hatano Research Institute, Food and Drug Safety Center, Japan) Cell Bank.

2) Media

MEM: Minimum essential medium with 2.2 g/L NaHCO:s.

DMEM/F12: Dulbecco’s modified Eagle’s medium/F12 with 1.2 g/L NaHCO:s.

FBS: Fetal bovine serum should be selected showing a low spontaneous focus formation and a high focus
formation in the positive control.

PS: Penicillin G sodium (10000 units/mL) and streptomycin sulfate (10 mg/mL).

M10F: MEM + 10% FBS + 1% PS (M10F is used for the expansion of provided cells, cell storage, and the first
culture after thawing.).

DF5F: DMEM/F12 + 5% FBS + 1% PS (DF5F is used for routine passages, cell growth assays and transformation
experiments.).

3) Chemicals

Test chemicals and solvent/vehicle: Test chemicals are dissolved or suspended in an appropriate solvent or vehicle
and diluted with the solvent/vehicle to each individual concentration before added to culture media so that all
chemical treatment media contain an equal concentration of the solvent/vehicle. The solvent/vehicle should
neither interact with the test chemicals nor affect survival and focus formation of the cells. The final concentration
of the solvent/vehicle in the medium is <5% with distilled water and < 0.1% with DMSO (permissible up to 0.5%
when a test chemical does not dissolve).

Negative and positive controls: Negative and positive control cultures are included in each experiment. The
solvent/vehicle for a test chemical is used as the negative control. A known initiator, 3-methylcholanthrene (MCA:
final concentration of 1 ng/mL), and a promoter, 12-O-tetradecanoylphorbol-13-acetate (TPA: final concentration
of 50 ng/mL), are used for the positive controls.

Blank control: Wells added with the medium alone are prepared for the blank control in cell growth assays.

4) Fixatives and staining solutions

Formalin (37% formaldehyde): Used for fixing cells in cell growth assays.

CV solution (0.1% crystal violet solution): One gram of crystal violet is dissolved in 50 mL of ethanol. The
ethanol solution is diluted with distilled water to make a final concentration of 0.1%, and used for staining cells in



cell growth assays.

Extraction solution (containing 0.02 mol/L HCI and 50% ethanol): Used for extracting CV from the stained cells.
Methanol: Used for fixing cells in transformation assays.

5% Giemsa solution: Used for staining cells in transformation assays.

5) Culture vessels
$100-mm Petri dishes: Used for routine passage.
6-well plates: Used for cell growth assays and transformation assays.

2. Cell culture and storage

1) Cell passage

Bhas 42 cells are cultured in a humidified 5% CO, incubator at 37°C. The passage should be done at about 70%
confluence of cell growth.

2) Cell freezing

The provided cells are expanded with M10F and cryopreserved at an early passage generation. The cells are
suspended to make 5 x 10° cells/mL in cold M10F containing 5% DMSO. Aliquots of the cell suspension are
transferred into freezing tubes, frozen in a -80°C deep freezer, and stored in liquid nitrogen. For each
transformation experiment the cells are thawed from the frozen stock.

II. Experimental procedures
A. Initiation assay?
1. Cell growth assay for determination of test concentrations (crystal violet method)

Day-3 0 1

Fix: Formaldehyde

= 4 Stain: Crystal violet
[J : DMEM/F12 + 5% FBS (DF5F) ; : Cell plating
B3 : Treatment medium 4 : Medium change

1) Test concentrations and used vessels

The highest concentration is 5 mg/mL or 10 mM, whichever is the lowest*®. In the case of chemicals difficult to
dissolve, the highest concentration may be one or two level higher than the concentration showing the utmost
solubility. Five or more concentration levels are set by an appropriate serial dilution factor such as 10, square root
10 or 2. In some chemicals the cell growth assay should be repeated in a narrower concentration range. Three
wells of 6-well plates are used for each concentration.

2) Procedure of cell growth assay

Day -3: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 to 1 x 10” cells/mL. The
cell suspension is transferred at a volume of 10 mL to $100-mm Petri dishes. (Cells with a high passage
number can be used for the cell growth assay.)

Day 0: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.2 x 10° cells/mL. The cell



suspension is transferred at a volume of 2 mL to each well of 6-well plates. Three wells are prepared for each
treatment concentration.

Day 1: Media containing various concentrations of test chemicals are prepared, and used for medium change. It is
also practicable to prepare concentrated test chemical solutions and add them to wells without medium
change.

Day 4: Medium is changed with fresh DF5F, and the cultivation is continued in the incubator.

Day 7: The cells are fixed with direct addition of 0.2 mL of formalin to the culture medium, or with 10 % formalin
or methanol after medium is removed. After 30 min, the cells are washed and dried. The cells are stained with
1.5 mL of CV solution for 15 min, rinsed well with water and dried.

Measurement: The stained dye of each well is extracted with a constant volume of extraction solution (usually 2

mL) for 10 min, and the optical density of each extract is measured at a wavelength between 540 and 570 nm.

Growth rates relative to the control culture are calculated from the absorbance.

2. Transformation assay

Mother culture Transformation assay
|< >| < >
Day -7 or -6 -3 01 4 7 100r11 14 21
Cell growth assay | HHHE " | ’ Fix: Formaldehyde
= = 4 Stain: Crystal violet
Transformation assay | EEEETEEE e .
- Fix: Methanol
-_ -_ ) 4 4 ) Stain: Giemsa

1 : MEM10 + 10% FBS (M10F)
[ : DMEM/F12 + 5% FBS (DF5F)
B : Treatment medium

2 : Cell plating
4 : Medium change

1) Test concentrations and used vessels

Five or more concentrations are set up based on the results of cell growth assays. These concentrations cover a
range from highest toxicity (less than 20% survival compared to the control culture) to little or no toxicity. ldeally,
one dose below NOEL, two doses between NOEL and IC50 and two doses between IC50 and 1C90 are assessed in
the initiation assay, as follows;

NOEL---------mmmmmmmmmmemmme oo IC50 IC90

| Two doses | | Two doses |

For a chemical which gives the sharp decline of cell growth within a narrow concentration range, one or two more
doses above or below the predicted concentration range may be set up as a precaution against the fluctuation of
cell response among experiments.

For low cytotoxic chemicals the highest concentration is 5 mg/mL or 10 mM, whichever is the lowest
At least six wells of 6-well plates for the transformation assay, and at least three wells of 6-well plates for the
concurrent cell growth assay are prepared at each concentration.

4,5)

2) Procedure of transformation assay and concurrent cell growth assay



Day -7 or -6: Frozen stock cells are thawed, suspended in M10F and cultured in $200-mm Petri dishes at a volume
of 10 mL.

Day -3: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 to 1 x 10” cells/mL. The
cells are cultured in $100-mm Petri dishes.

Day 0: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.2 x 10* cells/mL. The cell
suspension is distributed into each well of 6-well plates at a volume of 2 mL for the transformation assay and
the concurrent cell growth assay. One plate is prepared for each treatment concentration of transformation
assay. Three wells are prepared for each treatment concentration of concurrent cell growth assay.

Day 1: Media containing various concentrations of test chemicals are prepared, and used for medium change. It is
also practicable to prepare concentrated test chemical solutions and add them to wells without medium
change.

Day 4: The medium is changed with fresh DF5F.

Day 7: The medium of transformation assay is changed with fresh DF5F. The cells for the concurrent growth
assay are fixed and processed according to the procedure described above (11.A.1.2).

Day 10 or 11, and 14: The medium of the transformation assay is changed with fresh DF5F.

Day 21: The cells are fixed with methanol for 10 min and stained with 5% Giemsa solution for 30 min.

B. Promotion assay®”

1. Cell growth assay for determination of test concentrations (crystal violet method)

Day -3 0 1 4 7
| I I Fix: Formaldehyde
= 4 Stain: Crystal violet
[ : DMEM/F12 + 5% FBS (DF5F) = : Cell plating
B3 : Treatment Medium 4 : Medium change

1) Test concentrations and used vessels

The highest concentration is 5 mg/mL or 10 mM, whichever is the lowest*®. In the case of chemicals difficult to
dissolve, the highest concentration may be one or two level higher than the concentration showing the utmost
solubility. Five or more concentration levels are set by an appropriate serial dilution factor such as 10, square root
10 or 2. In some chemicals the cell growth assay should be repeated in a narrower concentration range. Three
wells of 6-well plates are used for each concentration.

2) Procedure of cell growth assay

Day -3: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 to 1 x 10* cells/mL. The
cell suspension is transferred at a volume of 10 mL to $100-mm Petri dishes. (Cells with a high passage
number can be used for the cell growth assay.)

Day 0: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 x 10 cells/mL. The cell
suspension is transferred at a volume of 2 mL to each well of 6-well plates. Three wells are prepared for each
treatment concentration.

Day 4: Media containing various concentrations of test chemicals are prepared, and used for medium change.

Day 7: The cells are fixed with direct addition of 0.2 mL of formalin to the culture medium, or with 10 % formalin
or methanol after medium is removed. After 30 min, the cells are washed and dried. The cells are stained with



1.5 mL of CV solution for 15 min, rinsed well with water and dried.
Measurement: The stained dye of each well is extracted with a constant volume of extraction solution (usually 2
mL) for 10 min, and the optical density of each extract is measured at a wavelength between 540 and 570 nm.
Growth rates relative to the control culture are calculated from the absorbance.

2. Transformation assay

Mother culture Transformation assay
|< >| < >
Day -7 or -6 -3 01 4 7 10o0r11 14 21
Cell growth assay | S " | | Fix: Formaldehyde
—_ —_ 4 Stain: Crystal violet
Transformation assay | i | | % :
----- L L Y 'y Fix:Methanol
- - Stain: Giemsa
E1: MEM10 + 10% FBS (M10F) . .
= : Cell plating

[J: DMEM/F12 + 5% FBS (DF5F)

: Medium change
& : Treatment medium 4

1) Test concentrations and used vessels

Five or more concentrations are set up based on the results of cell growth assays.

For the chemicals that exhibit marked growth enhancement, test concentrations are selected to cover from growth
enhancement to little effect on cell growth. Ideally, one dose below NOEL, three doses in the range of growth
enhancement, and one dose in the range of weak growth inhibition are assessed in the promotion assay, as follows;

--------------------- NOEL-- Growth enhancement - Growth inhibition |
| Three doses | (One dose]

For the chemicals that do not induce marked growth enhancement, test concentrations are selected ranging from a
dose exhibiting below 50% growth level to that two or three levels lower than the non-effective concentration.
Ideally, two doses below NOEL, two doses between NOEL and IC50 and one dose above IC50 are assessed, as
follows;

NOEL IC50

| Twodoses | | Two doses |

For a chemical which gives the sharp decline of cell growth within a narrow concentration range, one or two more
doses above or below the predicted concentration range may be set up as a precaution against the fluctuation of
cell response among experiments.

For little cytotoxic compounds the highest concentration is 5 mg/mL or 10 mM, whichever is the lowes
At least six wells of 6-well plates for the transformation assay, and at least three wells of 6-well plates for the
concurrent cell growth assay are prepared at each concentration.

t4,5)

2) Procedure of transformation assay and concurrent cell growth assay



Day -7 or -6: Frozen stock cells are thawed, suspended in M10F and cultured in ¢100-mm Petri dishes at a volume
of 10 mL.

Day -3: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 to 1 x 10 cells/mL. The
cells are cultured in $100-mm Petri dishes.

Day 0: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 x 10 cells/mL. The cell
suspension is distributed into each well of 6-well plates at a volume of 2 mL for the transformation assay and
the concurrent cell growth assay. One plate is prepared for each treatment concentration of transformation
assay. Three wells are prepared for each treatment concentration of concurrent cell growth assay.

Day 4: Media containing various concentrations of test chemicals are prepared, and used for medium change.

Day 7: The medium of transformation assay is changed with media containing test chemicals. The cells for the
concurrent cell growth assay are fixed and processed according to the procedure described above (11.B.1.2).

Day 10 or 11: The medium of transformation assay is changed with media containing test chemicals.

Day 14: The medium is changed with fresh DF5F without test chemicals.

Day 21: The cells are fixed with methanol for 10 min and stained with 5% Giemsa solution for 30 min.

C. Focus count

Transformed foci are featured by the following morphological characteristics; (a) more than 100 cells, (b)
spindle-shaped cells different from the contact-inhibited monolayer cells (spindle-shaped), (c) deep basophilic
staining (basophilic), (d) random orientation of cells at the edge of foci (criss-cross), (e) dense multilayering of
cells (piling up) and (f) invasive growth into the monolayer of surrounding contact-inhibited cells. There are
transformed foci not prominent in some of these characteristics. The number of transformed foci is recorded for
each well.

D. Judgment

The statistical analysis is carried out for increase in the number of transformed foci per well using the one-side
Dunnett test with significant level of 5% (p<0.05). The test chemical is judged positive (+), when there exist two
or more doses that induce statistically significant increases in the number of transformation foci. When the
statistically significant increase is observed in only one dose, the first judgment for the chemical is equivocal (+/-).
Then the transformation assay together with the concomitant cell growth assay is repeated in a narrower
concentration range including the positive dose of the first assay. The chemical is judged positive (+) when in the
second assay the chemical again produces statistically significant increases in the number of transformed foci at
one ore more doses, and otherwise negative. When low transformation frequency in the positive control or high
transformation frequency in the negative control is obtained, the experiment should be repeated using optimized
test conditions. When biologically suspicious results are obtained, a re-experiment may be requested after
discussion.
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Annex 2.1 Materials and Reagents Used and their Catalogue Numbers (and Lot Numbers)

Supplier Cat. No. Lot No.
Positive control
3-Methylcholanthrene ~ (MCA) Aldrich 213942-100MG 01115HE
Phorbor 12-myristate 13-acetate SIGMA P-1585-1MG 037K1322
(TPA)
Culture reagents
Minimum Essential Medium GIBCO 11095-080(500mL) (Japan) -
11095-098(500mLx10)
31095-029 (Europe)
Fetal bovine serum Moregate 7825120
Dulbecco’s modified Eagle’s GIBCO 11330-032(500mL) (Japan) -—--
medium/F12 11330-057(500mLx10) (Japan)
31330-038 (Europe)
Penicillin(10000units/mL)- GIBCO 15140-122
Streptomycin (10 mg/mL)
Other reagent
DMSO SIGMA D8418
Fixation and staining solutions
Methanol -—-- -—-- -
Giemsa solution * MERK 1.09204 -
Giemsa solution (0.4%)* Sigma GS 500 -
Formalin (37% formaldehyde) SIGMA F8775 -——-
Crystal violet SIGMA C3886 -
Ethanol - - -
HCI
Culture vessels
6-well microplates Falcon or Costar —

can be used

*: Giemsa solution purchased from Merck is used after X20 dilution. Either Giemsa solution can be used.



Annex 3

Photo Catalog for the Judgment of Foci in the Bhas 42 Cell
Transformation Assay



Negative foci




Positive foci (sparse)




Positive foci (sparse)




Positive foci (dense and small-sized)




Positive foci (dense and middle-sized)




Positive foci (dense and middle-sized)




Positive foci (dense and large-sized)




Annex 4

Results Submitted from Laboratories
in
the Validation Study
of
6-Well Method



[Aasny Laboratory: Lab | ]
(Cosnpand : SAAF ]
Tomnsformation Assay |
Initiation I
10 15 20 25 30 50 100 J00(DMED 0% MCA 1 ug/ml
0813 n.aea 0.963 1.014 0655 0406 0224 0223 0161 ;
0073 0,742 0.896 089 0872 0762 0.36% 0222  Da52 0173 ;
ﬂ.g'.l'? 0,723 0,882 0.948 1,01 0681 0732 0208 0.168] 1
Average 0074 0,758 0832 0967 0569 0698 0387 0223 0.208 0168 0.759 0633
0 0002 0047 0014 0022 0023 0.056 0019 000 0016 0.006 0.047 0004
Average-Blank 0.000 0.685 0808 0853 0.924 0825 0312 0148 0,133 0,083 0.685 0558
Ratative call growth (%) 100.0 174 13004 1348 912 45,6 2.7 18.5 136 1000 815
50 of relative asll growth(%) 6.9 2.0 32 34 a1 2.7 0.2 2.3 0.9 5.9 1.4
Transformation Assay Sohent: DMS0 0.1% ]
Comgounid fug/ml) Wall Mo, iR ‘u_ 10 15 20 25 30 50 100 J00|DMS0 0.1% MCA 1 ug/ml
Mo of foci 1 5 4 7 9 12 14 10 8 14 5 43
2 ] 2 B 7 13 17 1 7 ] ] 43
3 g 8 7 14 14 14 18 7 4 ] a1
4 1 5 7 15 17 12 7 3 9 1 44
5 1 2 ] k] 16 15 ] 3 5 1 48
6 1 3 10 G 15 14 11 3 7 1 a8
Average 38 45 10 100 14.5 143 8.8 52 T8 38 50.0
sD 34 23 1.7 a7 1.8 16 57 24 35 34 156
Dunnett tast - e - .
t=Test [Aspin-Walch] e
Tha triue value is zero. This value was tempaorarily put to make logasthm gragh
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|.-’u>uz Laboeatosy: Lab ™ |

fl:mEgul:d: 2.-'\.‘; I
Toransformation Assay
[Initiation |
Cell Growth Assay Solvent: _ DMS0 0.1%
Compertid lug/ml) ?_';l_ﬂk [t =l 10 15 20 30 5 DMS0 0.1% MOCA 1 mL
oD 0.032 0.264 0289 0266 0.255 o127 0085 0073 0072 0.264 0212
0,035 02N 0.253 0277 0248 013 0,096 0076 0.073 0271 0.204
Dﬁ 0.252 0254 0272 0246 0.128 0.091 0.074 D.IIF:!‘ 0,252 0.177
003 0262 0285 0an 0.250 o128 0094 0,074 0073 0.262 0188
0,002 0010 [iTiF3] 0UDE 0GOS g2 0003 0002 0.001 oo ooe
0,000 D229| 0232 0238 0216 005 0061 0.041 0039 0,225 0164
Relative cell growth (%) 1000 1013 1040 945 415 265 179 172 100.0 e
S0 of relative cell growth{k) 4.2 a0 24 21 07 1.2 0.7 03 4.2 8.0
Transformation Assay Sobvent:  DMSO 0.1%
Congoun lu/al Welto W0 75 20 95 3 35 0IMSOIN MCAT agel]
1Mo of foci 1 7 2 4 " 1] 11 ] 20 7 42
2 4 7 L] ] 15 15 14 L] 4 3B
3 [ 7 10 mn 13 15 16 12 [} 39
4 3 4 3 5 12 12 13 15 3 44
5 4 5 3 13 14 10 16 13 4 33
[ 3 B 3 10 11 11 17 12 3 a5
Aoarage 4.5 55 58 BT 125 123 142 115 45 a5
|SD 1.8 2.3 3.1 26 19 22 29 37 18 41
Dunrett test L] wEE o ] R
|t=Test (Aspin Walshi L i
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|.-’|.:|u\’ Lubsoratory : Lab V1 |
Compend - ZAAF |
Tomnsformation Assay |
[initiation ]
Cadl Growth Assay |Sobven:  DMSO 0.5% |
{'umaund f-u*"rlﬂ? JBllnk T=I'HRT 14 16 18 Z_E 25 A0 ADIDMS0 0.1% MCA 1 mlL
oD N3z 0266 0228 o241 0470 0,137 0.079 0.075 0.052 0.266
ml 0.265 0,246 0230 o181 0,133 0.080 001 0053 0265
oos 020 0225 0230 0169 0138 0060 0081 0054| 0270
0.032 0.267 0,233 0237 0173 0138 0,080 oora 0053 0267
0.002 QD03 oon 0.006 0.007 0,001 0,001 0.003 0.001 0.003
0.000 0.235 0201 0.205 0142 01048 048 D47 o2 0.235
Fatative cell growth (%) 100,0 B5.6 BT.1 602 452 204 0.1 8.1 1000
S0 of relative cell growth( 1.1 4.4 25 2.8 0.4 0.2 1.5 0.4 1.1
Transformation Assay Solvent:  DMS0 0.5%
Compounid (ug/ml) Wull_!?. =N 14 16 18 20 &5 30 4EIiBHSU 0.1% MCA 1 wﬂﬂ_
Mo of foci 1 1 B 9 8 El 4 1 toxia Lo 1
2 1 o 8 1o 14 4 4 toxic ToKe 1
3 o 3 3 5 4 B 1 toxio tonia o
4 1 2 6§ 10 8 3 0 toxic toxic 1
5 2 1 5 15 5 1 2 toxic o ?
] 1 5 3 3} 4 3 3 i e 1
Ayernge 1.0 21 57 8.2 63 42 1.8 #D0ADY 20000 1.0
SD 0.6 21 23 a5 a1 23 1.5 eDIVAO!  &DIVSO 0.6
Dunnett test - e -
t-Test (Aspin-Walchi) I
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Assay Laborntory Labs 1 |

[Eompoand 2AAF 1
[Toransformation Assay |
|Pmmnr.inm
Coll Growth Assay Solvent:  DMS0 0.1%)
Campounl (ug/ml) Blank =L E!l 0.03 21 l.'l_.'? 1 3 10 15 20{DMS0 0,15 TPA 50 il
[a]i] T3 083 0.985 0939 0.937 0.942 098 orar 0.801 0,658 0831 1.074
0o73 0.822 0.838 0823 0844 0816 0927 0794 0.749 0.704 0922 1172
0.077) 021 Bl 0,952 ﬂgl_@ Eﬁ EHE 0918 081 {.7BB 0673 Il.}._ﬂiﬂ 1.16
Average 0,074 0924 0952 0953 0854 0835 0942 0800 o7re 0&78 05924 1.135
S0 02 Q.oor ooa 0034 0,023 ooz iXikE] QDD 027 0.023 0,007 0053
Average-Blank [T ] 0245 0878 0878 0875 0.881 0858 0,726 0,705 0,604 0,849 1,061
Ralative call growth (%) 100.0 1033 1034 1035 1014 1022 B5.5 B30 na 100.0 12459
5D of relative cell lmrmhfﬂ.] 0.8 1.5 319 2.7 2.0 4.0 1.0 a.2 28 0.8 6.3
Transformation Assay Sobvent:  DME0 0L1%
Cogpaund tug/mll Well No,  JBESES 0.03 (K] 0.3 | 3 10 15 20(DMS0 0,15 TPA 50 ng/ml.
Mo of foei 1 1 [} 2 10 7 ] [1:] 23 18 1 35
2 a 7 5 T 10 T 1" 24 19 a 45
3 12 [ 7 6 14 12 13 13 14 12 41
4 T 5 5 ] ] 5 15 19 19 7 30
5 8 4 2 3 1 5 (A ] 19 22 4 k-
) ] [ L T 1 & a 19 E‘I B 37
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[ssay Labommtory Lab IV |
Cuompsiand 2AAF 1
Tormnsformation As
Promotioam
Cell Growth Assay |5otvert:  DMSO 014 ]
Compoand (ug/ml] Blank = ! 5 10 15 0 25 a0 a5 40|0MS0 0.1% TPA 50 ng/ml
oD 0.032] 018 0174 078 0163 0162 0144 0142 0,146 018 0.393|
0,035 0174 o178 0.8 0168 DIGE 0.158 o4z 05 o4 02337
0,033 17 01 1 154 0,138 0.135 0128 014 0178 0.316]
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Transformation Assay Soheant:
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[As=ay Lubaratory: Ll_l: Vi |
[Compouwnd; ZAAF ]
Toransformation Assay
Promatiom
Gl Growih Assay Solvent:__ DMSO 0.5%
Compaunid !uﬁ"E‘ Biank P 2.5 5 10 15 20 25 S0IDMS0 0.5% TRPA 50 mlL
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Compant (ug’ Well Mo, = 1 Zé 5 10 15 20 25 SUIEMSD 0.5% TPA 50 wml_
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Pasny Laburatury: Lab I ]

Compound : Cudmign chioride I

Torpng ion As
Initiation
Call Growth Assay |Schmnt:  water 5%
Compaund {og/ml} Blark ALY 08 1 1.2 i4 1 18 2[OMS0 1% MCA 1
oo 0.073 1019] 0807 0857 0BOS 0526 0255 014 0108
0.073 0831|0882 0807 0817 049 0305 0119 0097
0077 1.079] 10828 0795 _041] 0231 0138 0095
Average 0074 0503 0880 0831 0807 0476 0264 0032 0100
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Relative cell growth (%) 100.0 (1K) 824 79.8 417 08 6.2 28 100.0 743
S0 of relative cell growth(%) 5.9 1.9 237 1.2 .4 41 1.2 04 36 48

Transformation Assay Sghvent: _ water 5%
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Compouni: Cadmbum chlomde l
Toransformation Assay
[initiation |
Call Growth Assay [Solvent:  Water 5%
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Transformation Assay Sokvent:  Water 5% |
Compoind fug/ml} el Mo, ﬂ':“"-’ml EL 0.2 0.4 E._H ﬂ 1 12 15 DMSO 0.1% HG.'HEML
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50 1.4 1.4 1.2 4 1.1 1.2 [+F:] 1.2 04 1] 44
Dunnett test M5,
t-Tost for Unegual Variances (Aspin—Welch) _ e
The true value is zerc, This valus was tamporarily put to make logarithm gragh,
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Asaay Laboratory: Cab 10 ]
[ gt chloride
Toransformation Assay
itiation

Call Growth Assay |Sohent: DW.5%
Compound {ug/mi Blank TR 578 0634 0.833 1 12 144 173|0MS0 0.1% MCA Tug/mL
o0 0178 1508) 1879 1856 1722 0561 1225 1556 0288 0412 004

0.108 1687] 1639 1583 1564 1472 1217 0583 0233 0080 0092

0,102 14668 15685 1415 1615 1423 1 0182 _010% 0101
Average 0128 1554 | 1684 1622 1634  14B5 1062 0817 0228 0204 0001 | #DIV/O 03N
S0 0.042 01171 0164 0223 0081 0070 Q103 0553 0043 0180 0026 | EDNV/D 0.068
Avernge-Blank 0.000 1426 | 1566 1494 1506 1357 1034 07B 000D 0076 0017 | ROIV/ 0.203
Relative cell growth (%) 1000 | 1058 1048 1056 2 952 725 55.3 1.0 54 =12 | RDIV/O! #OIV/0!
SO0 of relative cell growshi%) B.2 1.5 157 57 49 1.2 36.8 30 128 18| wOOV/OH EODV

Transformation Assay

Solvent  DW.5 8

Cadmium chloride (pg/mil)

Compound {ug/ml} Wall No, = 0402 0483 0579 0694 0213 1 1.2 1.44 LI3OMS0 0.1% MCA lug/ml
Mo of foci 1 5 2 1] 4 2 2 3 1] 1 1] - 1
2 5 2 3 1 4 ] 1 1 1 o - B
3 1 1 o 2 1] 3 L] 1 2 o - 7
4 3 2 3 [i] 1 1] 2 1] o 2 = "
5 2 1] 1 3 1 0 1 0 1 0 - 1
3 2 3 1 o 0 2 1 0 1 ol - 1
Average 30 1.7 1.3 1.7 1.3 13 13 03 1.0 03 [ #Onp 9.2
S0 1.7 1.0 1.4 1.6 1.5 1.2 1.0 05 0.6 08 | Bon/ 20
Dunnett tost N5,
t=Test (Assuming Equal Varances) vs 5% Water e
Tha true walue = 2ern, This value was temporarily put to make logarithm graph.
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[Ez Lshoratory Lah | |

chi

Compoumd :

Sohvent:  water 5% |
Blark [ ol 04 06 [T 1 13 1 1.6]DMS0 0.1% TPA 50 ng/mL
0.073 0,862 1.047 1175 1.134 1005 0.938 a7 0527 1.038 1.287
0.073 0.697) 1.077 L1168 1.1 1.086 0831 0.66 0.589 1032 1281
0.077 [I.NEI 'Iﬂ 1.174 T.iE Hﬁﬁ ﬂall'l 0697 0503 1021 'Ilgﬁ_ll-
0.074 0534 1.054 1.155 1123 1.042 0.903 0676 0.540 1.020 1274
0002 [ITiE%] 000 0.034 0.020 0.041 0.054 oog 0044 0000 0.018
0.000 0860| 0980 1081 1049 0988 0820 0601 0465 0,956 1,200
1000 1140 1257 1220 1126 064 699 541 100.0 1255
50 of relative cell kR 24 19 &3 4.8 6.3 2.2 52 0.9 1.8
Transformation Assay Sohent: water 5%
Compend g/ ml) WellNo__ [ 7 (] 0 08 1 12 4 1.5[DMS0 0.1% TPA 50 ng/ml
[No of foci 1 3 20 18 toxic toxic toxic toxic toxie 1" 48
2 T 2 19 toxic toxie taxia Loxie toxio ] 42
3 4 15 17 toxie Loxic toxio toxic toxic 12 an
4 3 25 B toxic toic toxic taxic toxle 13 M
5 ] 21 7 toxic Lo toxic toxie towie 5 42
B 2 28 19_towie __towic i toxe  towic 1 a7
Avarnge 53 218 147 eO0V/OD 200V/0F eDIV/DE  #DIV/0Y  BDEV/OY 2.0 3e.7
S0 2.3 44 58  EDIV/O  RDIVADE BDIV/DY SDHV/DY EDIVSD! a4 56
Dunnett test L] e
t-Test for | Variances (Aspin-Waloh} _ o
The trus is zaro, This valua was temporarily put to make logarthm graph,
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I.—".z-su: Laharatory: Lab I |
Compouand : Cadmlism chlorids
Toranaformaton Assay
[Promotion |
Call Growth Assay
Campiand (ug/ ml) 01 D@ 0.3 U_.,__:ﬁ E-l E‘E
oD ! 0.860 1.0m 1.053 1.072 1117 1.152
) - 0.964 0875 1.048 1.022 1078 1.082
0.063 080y 0874 1043 09078 1083 10d8
IP«W 0,064 0.963 0.5B6 1.048 1.024 1.0ED 1.110
5D ool X uoar 0.021 0.008 0047 0.036 0,036
LA Blank 0.000 0890 [ 0898 0,822 0,954 0.960 1018 1046
Ralative cell growth (%) 100.9 1036 1os 1078 114.1 1nmr4 X
50 of relative call m‘th‘[‘] 4.2 23 06 5.3 4.0 4.1 34 6.2 44 B.1
water 5% |
L "'."-'-m E'I 0.2 0.3 0,35 E‘- E‘E E DMS0 0.1% TPA 50 EH‘L
2 2 5 12 ] 14 13 17 17 10 21
2 1 3 10 12 14 16 17 A 4 151
2 3 5 17 12 16 14 16 24 5 28
3 1 5 14 B 5 12 13 8 7 20
2 3 4 3 15 21 14 ] 12 a 1
4 2 3 10 E 10 18 13 13 4 20
25 20 42 1o 135 133 145 14.2 14.2 5.0 193
08 0.8 1.0 47 40 54 22 3.1 5.6 33 56
LL] o - g Lozl T
-
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Ir'\.-\.mz Lahairatony Lah T |
Compoupnd: Cadmium chioride I

Toransformation Assany

0.5 1 1.2 14 1.6 2]DMS0 0.1% TPA ml,
06308 05153 06033 0513 035903 03228 02062
06265 06254 0.584 05543 04067 0335 02082
D.6436 0608 05851 0.3575 0.34 B
0.634 0.616 0.597 0488 0.382 0315 0216 | EDIV/O! #00V0
0.00% 0.010 0005 0.081 0037 0.025 0015 | #0IV/D FOIV/O!

Pwerage-Blank 0.000 0462| 0488 0561 0543 0525 0416 0309 0242 0143 | #D0vo0 #DIV/0!
Relative cell growth (%) 1000 1056  §2i4 1175 1138 899 668 524 310 #ON/00 wDIV/ 0!
[SD of relative cell growth(s) 1.0 i1 19 21 Li 106 19 55 33| Dv/O! £DIV/0!

Transformation Aseay [Sohvent:  Water 6%
Compound lug/mi) Wall No._[F2 0Dl 03 05 08 ! 12 14 16 2[DMS0 0.1% TPA 50 ng/mL

3

3

4

1

2

2

Mo of fooi Toxic Toxic Touis Toxio Taxic Toxia Taoxic 10
i

]
13
B

]
83
a1

5

3 Toxio Toxis Texic Toxic Toxic Texic Toxic
8 Toxic Touia Tomic Toxie Taoxia Toxia Taxig
2  Toxic Taxhs Taxic Toxis Toxic Toxig Taoxie
3 Toxio Toxio Toxic Toxic Toxic Texic Toxis
3
1]
2

S BN S b A =

Toxig Toxic Toxic Toxic Toxio Taxio Taxic
#0000 ROOVADY ED0AD! BDIVD 6DV SDDVS0 SDIVSD
BO0VA0T  FDRVAD! SDOAD  BDIV/D  SDIVAR SO0V DIV

Average &
5D 1.1
t-Test for Unequal Variances (Aspin-Welch) M.

t=Test for Unequsl Varisness (Aspin-Waleh) T
e trus values is zaro, This valus was temporarnly put to make logarithm graph,
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IA.\& Laboirstary : LE ] |

Compound:

Toransformation Assa

Ipﬂmnl‘.inm I

Cell Growth Assay Solvent:  water 5%

Compountd ug ml) Blank L [T i]] MI Hﬁ_ ['X] U_gl QLA DMSO LIS TPA 50 il

oD 0.0574 03741 03820 03906 03041 04138 05288

0.0564 0.4182] 03690 03975 03850 04311 0,5402
00567| _ 04097) 03655 04184 0.3876 0.462¢ 04127 0.5479

Avarage 0057 iR 1i}] 0373 0.402 0.389 0.408 0455 0466 0418 0,539

50 0001 0.023 0UDDg DL D4 o3 0013 000 0010 oo

| Average-Blank 0.000 0344 | 0316 0345 0332 0351 0398 0409 0.352 0,482 |

Ralathe call growth (%) 100.0 919 1004 96,7 1021 1158 1188 100.0 1331

5D of relative cell growth{%) 6.8 28 4.2 1.3 3.7 EE] 1.0 2.8 2.7

[Transformation Assay Sohent:  water 5%

Compourd (g ml) \'I’E'I_I M. R = ot LD Et Uil'ﬁ 2.1 0.2 D.EJ_DHSBE'I\ TPA S0 nEn‘nL

Mo of foci 1 2 2 1 4 3 F 5 1 14
2 1} 1 1 1 o 4 3 3 12
a 2 1 o 2 o [} 2 2 n
4 1 1 o 1 2 1 1 2 B
] 2 1 o o o 1 8 3 15
6 1 1] 1] 2 0 a 5 1 9

Aerage 1.3 1.0 0.3 1.7 iE] 28 47 20 1.5

2D 0.4 0.4 05 1.4 1.3 1.8 1.9 [15:] 27

Dunnett test e

t-Teost in—Welch) s

The trus vale is zers, This valus was temporarily put to make logarithm graph,
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|Assay Laborstory : Lab I |
C cmpenianad : Cadmium chiogde |
Temnsformation Assay
Promotiom
Call Growth Assay
Coanpoand lag/ml 03 035 04 045 0.5[DMS0 0.1% TPA 50 ng/mL
oD 0635 0677 07126 OGB4 07214 0.5434 oo
06478 06462 O6BES 06705 07317 05911 ﬂ'.?ﬁﬁl
06087 06057 06420 0B22 (UG08 0521 E?M
Awerige 0632 0,643 0.682 0.659 0718 0552 0720
SD 0021 0036 0035 0033 0016 0.036 0029
| Average-Biark . . 0572 0583 0627 0599 0658 0,492 0660
Ralative call growth (%) 100.0 100 144 108.0 1200 1225 130.7 1259 1382 100.0 1341
S0 of ralative cell growti(s) 33 4.0 10 38 44 15 T3 69 3.5 1.3 5.5
ﬁr—ul’minn Assay Sol DW 5% |
Compound (u 1] ‘Wil Mo, b y 0.25 ETS IL:I ﬂiSE E-i EIE 55 DMSO 0.1% TPA 50 I'IEIHL
Mo of foei 1 3 1 1 1 3 3 1 2 o 2 14
2 0 4 4 o 3 7 1 ] 4 2 0
3 0 1 0 3 2 4 5 7 2 2 1
4 2 1 4 4 3 3 5 3 a 2 T
5 3 1] 1 4 5 5 2 1 3 1 ]
& 1] 1 1 4 5 1 [ 2 3 2 7
Averoge 13 13 18 27 a5 53 33 4.0 25 (F:} 85
S0 1.5 1.4 1.7 1.8 1.2 2.1 2.3 3.2 1.4 04 27
Dunnett test -
t=-Test [Aspin=Waich) L o
The true valus is zoro. This vales was tempararly put to make logarthm graph,
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i-\ssm' Lahneaton: Lah m |

o gl chlogde

Toransformation Assay |

[Promatiom ]

[Coll Gremh Assay Solvert:  DW.5% |

Compaund {ug mi} M | = 125 0.25 ﬂé 1 2|DMS0 0.1% TPA 50 mL

oD 0.183 1.554) 1.935 2128 2172 1.450 0.701 - 3.007

0.188 2193 2125 3 2383 1.585 0.706 = 3287
0.225 2183 2200 233 2367 1423 0648 - 3.212

L 0,199 2110 2056 2000 2256 2 2297 1489 0685 | EDIV/O 3,169

] 0023 0.135 o174 0,140 ARG oo 0.085 0.032 | &DIV/O 0,145

Average-Blank 0.000 1911 1,858 1.891 2057 2.089 1.280 0488 | 8DV 2870

Relative cell growth (%) 100.0 a7.2 989 107.68 1083 875 254 | EDIV/OY FOIV/D

5D of relative cell !ml-n{ﬂ 7.1 a1 1.3 5.8 54 4.5 1.7 | #D0V/DE FO0

Transformotion Assay  [Selvent:  DW.5% |

Compound {ug/ml) WellMo | DO 00625 0125 025 05 1 2|DMS0 0.1% TPA 50 rg/ml

Mo of feci 1 2 2 3 1 1 Tox Tox = 18
2 3 3 2 4 2 Tox Tox = 17
3 2 3 3 d 4 Tox Tox = 23
4 1 1 K| 5 6 Tox Tox - 12
5 2 2 1 B 4 Tox Tox = 16
] 2 2 2 5 2 Tax Tb_u: = 10

Average 20 22 23 40 32 EDIVSR BDIVSDE | RDEVSTH 187

|SD 0.8 0.8 0.8 1.B 1B SOVl EDIV/DY | RDDVAO 45

Durnett tast »

t-Test for Unegual Varances (Aspin-Welch) vs 5% Water www

TThe true value (s zero, This vake was temporarly put to make Iogarthm graph,
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Assay Lahoratory : Lah 10 |

ool ;
Toransformation Assay
| Prosmot iom |
Coll Growth Ass Sabeent: __ DW. 5%
Compotnd (ug/ml) Blank i E EI'I u 0.3 ﬂ._E_ OLEIDMSO 0L1% TPA 50 ng/m
oD 0.267 2000 2006 1882 2351 2192 2473 2193 2267
0287 2077 215 2135 2z 2366 2377 2369 2350
0281 2174] 2061 2331 2216 2304 2955 2470 2951
0.282 214 2072 2153 2264 2287 2368 2330 2297 2087 32
0015 0052| 0073 0170 ©0O76 OO0BE 0108 0123 0058 0,108 0231
0,000 1832 1791 1871 1982 2006 2087 2049 2011 1,806 2.929 |
100.0 7.7 1021 1082 1085 1138 1118 1097 100.0 165.5
S0 of relative coll growth(s) 29 4.0 2.3 a1 48 6.0 6.7 32 58 124
Transformation Assay  |Solvent  DW. 5%
Compoured lug/ml) Wil Mo - D01 0.05 01 02 03 04 05 0.6|DMS0 0.1%_TPA 50 ng/ml
o of foci 1 ] 2 1 1 1 4 3 2 ] 1]
2 1 1] 1 4 3 3 7 1 ] 2
3 2 ] 1 4 4 3 7 4 2 24
1 1 4 2 8 k] 3 ] 3 4 18
5 1 ] 2 4 5 8 3 3 4 21
[ 2 1 1 3 ] 3 3 1 4 13
Average 12 12 13 a7 42 40 53 23 18 203
|50 0.8 1.8 04 18 27 20 27 1.2 13 42
Dunnett test Ll - [
~Tast for Unaqual Varances (Aspin-Welsh) o
The trus valus i 2ero, This value was temporarily put to make logarithm gragh,
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|Assay Laboratory: Lab | ]
Compiuand : DBIahiA |
Torans Lo A
[natiathoe
Cell Growth Assay Solvent:  DMSO DLI%
Compound fug/ml) Blank R i 11,1} 001 0.03 0,1 0.3 1 E] 7 10[DMS0 0.1% MCA 1 ugsmil.
oD 0,073 0913] 0983 0048 0743 0588 0.565 051 0483 053] 0413 0,735
0073 0847 0.a72 0.859 oI 0577 0548 047 053 0.505 0,847 ﬂ.assl
0,077 083 0954 79 0638 0556 0493 0518 0549 055 083 0,668
Average 0074 0863 0artn 0942 0736 0574 0535 0,503 0521 0528 0.863 0.700
SO 0,002 0.044 0015 0.040 0045 oG 0oar 030 034 0023 0044 0033
foverage-Biank 0.000 0780 | 0895 0868 0662 0499 0450 0428 0446 0454 0789 082S
|Ihl-l't'rw cell growth (%) 100.0 1135 100 B39 633 58.3 4.3 566 515 100.0 9.3
S0 of relative call Emm:' 5.6 1.4 5.1 57 21 4.7 a8 4.3 2.9 5.6 4.2
Transfarmation Asssy Sobvsnt:  DMSO0 0.1%
Compound lugimb) WelNo_ ]| BOOI 001 003 Y] 03 1 3 7 10]0ME0 015 MCA 1 ug/ml
Mo of foei 1 2 10 1 19 n 23 25 n 4 2 18
2 0 6 12 1 24 18 15 15 20 0 17
3 2 4 12 17 30 25 15 16 22 2 24
4 2 4 7 15 24 26 14 18 17 2 22
5 3 4 5 ] 20 217 2 12 13 3 F13
[ o 8 ] 19 20 28 16 21 19 ] 168
Average 1.5 6.0 87 150 242 24.2 1.8 17.2 175 15 200
50 1.2 2.5 249 A2 3.8 33 4.5 1.5 A5 1.2 4.1
Dunnett test e P — o e w -
|t=Test for Unagual Varaness (Aspin-Waich) e
The trie value is zero. This value was temperanly put to make logarthm graph,
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t.r\.'.snz Labosatory: 1
Compound : Di’l.h].ﬂl. ]
Toranaformation As

[initiatian ]

Call Growth Assay |Salvert:  DMSO 0.2% |
Compuund (ug/ml)

S0 0.002 0.04% 0,054 0,006 0028 0.013 o012 0.007 0,006 0015 oot
Average-Blank 0,000 0.658 0654 0.527 0470 0430 0.2351 0.159 0.249 0580 0,305
Helative call growth (%) 10000 0.3 B0 A 653 534 303 ara 100.0 526
S0 of relative coll growth(X} 15.1 B3 09 42 20 1.9 L0 0.8 25 19
Solvent:  DMS0 0.3%
‘Well Mo, e 001 UEH II'I_.Dl- Elﬁ 0.1 1 I'U:IDHSD 0.1% MCA1 me
i 0 2 4 6 9 15 17 13 2 19
2 2 4 4 4 4 8 1 1 3 16
3 1 0 10 ] 13 ] 2 11 3 n
4 1 2 5 4 8 8 g 8 [ 0
a 1 3 B 12 T 17 15 10 k| 19
1 [1] a4 & 10 a9 10 12 T 1 i
Avarnge [1F:] 25 B2 73 83 1z 127 83 20 16.7
S0 [1F:] 1.5 24 33 249 3.8 2.8 24 i3 34 |
Diunnett test 't . e e e e
t-Test (Aspin-Walch} i L
The trus vakes is rero. This value was tamporarily put to make logasithen graph.
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&z Lahoratary Lab V ]
Compound: DBEwhlA |
Toransformation
[initiation |
Cell Growth Assay Sohent:  DMSO0 0.1%
Compound lug/ml} Heank - (0.0033 001 0033 0.1 0.33 1 3.4 10]DMS0 0.1% MCA 1 uEle
oD 0.0824 0AB46) 0429 03666 02448 01455 Q1157 00185 09328 09090 04743 01833
0,127 04991) 04532 03835 02438 01436 01158 01168 01276 0109 04714 01885
0.1004 04885 04485 03796 02421 01442 011 0.1 0.1279 0.1082 04669 D137
Avernge 0,103 0484 0444 0.3a0 0.244 0,144 o5 [IRB]] 0129 0904 oan 0187
5D o022 0018 0013 0013 0,001 0,001 0oy 0.002 0003 000 U0 0.003
Averaga—Blank 0,000 0381 0,340 0.276 0140 0.041 ooz 0015 0026 0005 0367 0084
Relative cell growth (%) 100.0 894 1286 6B 10.8 an < 1] 648 14 1000 228
la} of ralative cell growth(s) A6 34 a5 o4 0.3 0.2 0.6 0.8 0.1 1.0 08
|Tm5fu¢ml‘tior1 Assay  |Sobvent:  DMSO 0.1%]
Compound (ug/ ml) Well Mo, | E&l [k 0.01 0033 0.1 0.33 1 33 10[OMS0 0.1% MCA 1| ug/ml
Mo of focl 1 1 ) 18 22 18 15 11 15 15 2 42
2 3 7 10 25 17 13 19 27 14 1 43
3 o 10 10 20 3 25 13 14 20 1 42
4 4 B 17 22 14 29 4 16 1 1 40
5 5 B 12 27 15 an 20 17 n 1 48
] 4 & 15 19 24 FL] 21 16 12 1 33 |
Average 28 Bo 133 225 185 227 163 175 173 12 413
50 1.9 14 41 a0 4.1 1.1 4.2 4.8 18 o4 48
Dunnatt test - e e e e e R
t=Test for Unegual Varances (Aspin-Welch) an

The trim vadue is zero, This value was temporarly put to make logarithm graph,
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As=sv Luboratory - Lab |

Crmpeand : DB ahlA ]
Toransformation Assay
[Promotiom |
[Cell Growth Assay
[Compound fug/ml) (K] 0.3 1 3 7 10[DMS0 0.1% TPA 50 ng/ml
oD 0745 0655 0651 0688 0761 0679 0978 1.14
0073 0,662 1Lz 1148
0077 0666 085 1.14)
Average 0074 08B0 | 0827 0755 0741 0660 064 0675 0716 0669 0,980 1.143
S0 0,002 0031 | 0008 0016 0007 0008 0023 0015 0046 0009 0.031 0005
Average-Blank 0.000 0906 | 0752 0721 0666 0585 0600 0601 0642 0585 0,908 1,068 |
Relative call growth (%) 000 | B3l 786 736 646 662 653 09 657 100.0 180
5D of relative call grewth(X) 14 0.9 18 0.8 0.9 25 16 50 1.0 34 0.5
Transformation Assay Solvent:  DMS0 0.1%
Compound lfus.-‘:mn Well Mo, | m 0,01 0,03 0,1 ﬂ_é 1 3 1 10 IJHS:DEHL TRA E ngmL
[ra of foci 1 a 2 ] 2 0 1 2 ) 1 ] 21
2 1 1 o 2 1] 2 1 1] 1 1 0
3 3 3 ] 2 ] 3 1 0 2 ] 18
4 3 1 2 3 o o 1 2 0 3 2
5 4 ] 4 2 o ] 2 (] 2 4 16
& ] 1] o 5 1 [i] a 20 [ 10
Average 33 22 23 27 08 1.0 K] o7 1.0 33 177
=D 16 21 20 1.2 LB 1.3 08 1.0 08 16 42

Dunnett test
|t—Tut fior Unsgual Varianees {Aspin-Walch)

The true vakis iz zerc. This vakse was temporanly put to make logarthm graph,
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[Fuszay Labaratory: Lab 1 |

Compound : DB ahTA ]
ITmfumwtinn Assay
[Promatiom |
Call Growth Aszny |Sohvent:  DMSO 0.2%
Compound lug/ml) Blark [__ooooi] o001 0005 0.05 0.2 1 10[DMS0 0.1%_TPA 50 ng/mL
oD 00888 0.524] 04486 0468 04247 03543  D3B42
00847 05422 0447 04483 04383 D388B 04055
| 0.0813 05257] 04436 04389 0403 03887 04081
B 0.085 0.531 0448  DAS) 0422 0394 035 046 0,520 0,654
sD Qo0 o 0003 o006 oo1a 0.005 ama 0me 0.030 0.0:35
|Avarage—Blank 0,000 | 0446 0361 0366 0.337 0,309 0314 033 0.445 0569
Ralative call grawth (%) 100.0 a1 #232 56 694 T0.5 4.3 100.0 1278
5D of relative cell growth{h) 23 0.6 35 40 1.1 2.9 a5 6.7 1.9
Transformation Assay Sohvert:  DMSO 0.25 |
Compound (g /i) Wel Mo | 00001] 0001 0005 005 0.2 i 10|DMS0 015 _TPA 50 ng/ml.
Mo of foci 1 5 1 3 5 2 o o 3 8
2 1 2 2 2 1 o 2 o 13
3 2 2 0 2 0 0 3 o 10
4 4 1 4 1 3 o ] 4 1"
5 3 1 4 5 2 o 1 5 7
3] 2 2 2 1 1 1 1] 3 4
Average 8 1.5 25 7 15 02 1.0 25 BB
S0 1.5 (&) 1.5 1.9 1.0 0.4 1.3 21 3.2
Dhnnnett test M5
|t=Test (Assuming Egual varinnce) o i
The true vakse is zero, Thes vobee was temporarly put to make legarnthm graph.
I{ ) 1
Promotion I
[ 30 120 |
(4
= g
E <
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= o
o o
| 2 —
| & z
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[ &=
| i
5 I 1 20
|—e—Foci
o 10 5 Coil growth
0.0001 0.001 0.01 0.1 1 10
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I.‘uﬁ Labaoratary LLb v ]

[Compownd: DBIah (A ]

Toransformation Azas

[Promstiom 1

|Call Growth Assay Sohant:  DMSO 0.1% |

“ompasnd {ugmib Bilarik AR 0001 0udda3 001 0.033 ol _033 1 MlDHSU 01% TPA 1 ug/mL |

oD 0.1064 05565 04771 05489 04208 04333 04194 03902 04454 04257 0.5395 06993
01084 05556] 04872 05155 04236 04199 04008 03596 0401 03971 05138 06537
01098 0.5521 ABG 18 0. 4 0407 425 4167 05176 06675

Average 0108 0.555 o477 0528 o421 0421 040D 0373 0424 0413 0524 0674

5D 0.002 0002 oo 0.018 0,002 0012 0,009 0016 0,022 0015 oo 0.023

|Average-EBlank 0.000 0.447 0365 0420 0.313 0313 03 0265 0.316 0.305 0416 0.565

Relative cell growth (%) 100.0 B2E 4.0 10,2 10,0 674 593 0.7 BE.3 100.0 136.1

50 of relative cell growthi) 0.5 24 4.1 0.4 7 2.1 3.5 5.0 23 33 5.6

Transformation Assay

Sohent: _ DMSO 0.1% |

Compauanit {ugml} Well Ho. | 0:0001] 0,033 0.33 _
Mo of fooi 1 12 12 11 14 15 10 3 3 3 12 a4
2 a n 18 ] 11 13 5 ] 4 B 42
3 5 7 7 15 & 13 10 4 2 5 40
4 8 7 " 10 8 5 1 o 5 B a9
5 1] B 1 12 18 0 1 o 3 A [] 46
[ a ] 15 7 11 12 10 1 2 ;]
Avarags a7 a0 11.8 1.2 1.5 105 50 23 12 a7 435
15D 2.3 21 33 a1 4.4 30 4.1 2.4 1.2 23 LAl
[Dunnett test
[t=Test for Unegiial Varianess (Aspin-Welch) e
The true valus iz zers, This value was tamgorarily put to make logarithem graph.
' a1
Promotion
an 120
|
25 ( 1 100
v
*
= 20 80 2
g <
= ]
- o
3 -1
w 15 len = |
8 § |
| a |
| Z 10 a0 5
—
| =
—
I 5 4 20
—8—Foci |
0 0 |~O-Cell growth
0.0001 0.001 0.01 0.1 1 10
4 DB([a,h]A (ug/ml) J
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I.-\sm Laboratory: Lsh I
Compond ; i HC1
[Toransformation Asesy |
[initiation ]
Call Growth Assay [Salvert:  water 5%
Compound (ug/m) Bank ] 90 100 150 200 250 300 350 400 450[OMSO 018 MCA T ugiml
oD 0.08 1284) 1358 1123 0884 0822 0516 0200 011 0150 1.26 0.637
0.068 1342|1475 195 0059 0761 0489 0266 0155 038 1.248 059
0.08 1352|1475 1192 0964 0760 0458 0282 0185 0134 1,286 0.607
Aovaraga 0.086 1326 1436 1155 0872 0784 0488 0282 0166 0.141 1.265 0.614
5D 0.005 0037| 0067 0035 0019 0033 0028 0017 0010 0008 00e 0.020
Average-Blank 0.000 1240 | 1350 1069 0886  06SE 0402 0196 00B0 0055 1.178 0.528
Relative cell growth (%) 00| 1oBS 882 715 563 324 158 65 44 100.0 448
SO of reiative cell growth(%) 30 5.4 28 15 27 23 13 0.8 0.1 18 1.7
Transformation As Sohlvent:  water 5%
Compound lug/m!) Well Mo : 100 150 900 350 300 350 400 450/DMSD 0.1% MCA 1 ug/ml
Mo of foci 1 1 3 4 2 5 0 1 2 4 1 28
2 3 2 2 3 3 2 0 2 2 2 30
3 . 6 z 1 0 4 1 2 1 3 35
4 4 2 2 2 5 3 2 1 1 4 21
5 5 4 4 1 2 1 o 0 0 3 26
§ 1 3 3 4 3 2 H 3 0 5 26
Average 27 33 28 iz 30 20 1.0 1.7 1 a0 283
1.6 15 10 21 19 14 0.8 1.0 15 L4 a6
Dhunnett test
t-Test for Uneousl Varinnces (Aspin-Walch) dww
'Thes true valus iz zero. This value was tempararily put to make logarithm gragh,
R
Initiation
a0 120
| 25 C { 100
A
[ -3
£ o
= 20 180 =
: s
- 1)
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s
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o . 0 == Cell growth
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Assay Labaratory : Lsh i |

Lompimisd !
Toran ipn Ag
Coll Growth Assay Solvent:  Water 5%
Compoumnd (ug/ml Blank - g gm EE 240 260 _?_H;E mlDHSG 0.1% MCA ] ug/ml |
oD 0B02| 03184 01948 00465 01029 0081 0.0B1E DG 0.3078
0.7666 0446 02398 01758 09023 0021 0OBIS 07332 0421
| 4083 02884 00704 01188 1 T7 DLETES 04037
Average 0076 0,784 0391 D241 0164 oane 005G oE4 0.6ED 0408
50 0.004 noie 0088 0047 0016 0000 0ma 0.003 0040 o2
X e—-Blank QU000 0.708 0315 0.165 I 0.032 0o 0UDDE 0613 0,332
Ralative call growth (%) 100.0 445 223 125 46 g 1.1 100.0 541
SD of relative cell growth{%) 2.5 8.3 6.6 22 1.3 1.9 0.5 8.5 20
Transfarmation Assay Sohvent:  Water 5%
Cumpaund (g mkh ‘Wall Mo, i E E ag m 280 J0ODMS0 0.1% MCA 1 ug/ml
Mo of foc 1 3 2 1 2 1 F] [i] 2 18
2 2 1 1] 3 2 2 o 1 18
3 [1] 1 1 3 1] 1 o 1] 1]
4 2 3 2 1 1 2 2 2 12
5 1 2 1 1 1 1 a 3 18
3] 4 2 1 1] 1] 1] 1 3 21
Average 2.0 1.8 1.0 1.7 0.8 1.3 L] 1B 175
S0 1.4 04 08 1.2 0.8 0.8 0.8 .2 3.1
Dhunnett test
t-Test for Unegual Varances (Aspin-Welch] ks
The trus valus is zero. This value was temporarnly put to make logarithm graph.
lrr T ™
Initiation
30 120
25 ( 1 100 ‘
A
- R
§ 20 | 80 % ‘
= |
] & .'
215 60 = |
5 .
S -1
Z 10 140 I
| =
| 2
5 20
——Foat ||
o : : Qo —O— Call growth | |
0 50 100 150 200 250 300
L Methapyrilene HCI (ug/ml) J
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ME Lashotabory: Lah W |
Compoupi ; HEI
Toransformation Assay
[istion
Cell Growth Assay [Sebvart:  Water 5%
Compoun lug/ml) Blank (B30 75 110 150 210 DMS0 0.1% MCA 1 ug/mlL
0.223 0.247 0.2 0,265 0275 0,277 0145 0198 o4
0.207 0.2 0383 0.253 0.289 0273 0157 0215 0.1
DE'IU 0.235 0.241 0.257 0.242 Ell',' g!ﬂ! 0.1
0.215 0251 0.305 0.258 0.269 0274 0,150 o202 0.150
0.00a 00e 0072 0.006 0024 0002 0.006 ooz 0.003
0,182 0218 0271 0.225 0.235 0.241 0116 0.168 0117
100.0 1186 1481 1236 126.3 1324 630 1000 69.5
4.4 10,1 306 34 133 1.3 :Ié 7.1 1.5
Water 5% =
I E == =0 53 75 110 150 210 300]DMS0 0.1% MCA 1 ug/mL
B ] ] 3 B [; 4 4 45
B 5 6 7 5 5 7 ] 40
] 6 3 B8 9 5 5 B 47
B 1 11 7 7 7 3 4 el
4 5 5 4 2 8 5 6 3B
] 1 10 5 B 4 3 5 40
Aversge 68 6.2 12 62 5 58 48 55 8
] 1.8 1.2 31 1.5 28 1.5 13 15 34
Dunnett test M5,
t=Test for Unegusl Varianees (Aspin-Walch) ml
Tha true valie is zero, This valus was temporarily put to makie logarthm graph.
= ™
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30 200
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I-’uu: Lahorstory ¢

Comprugnd:

|Tmnsfmtion Anaay

10 25
12717 1415 172 1054 1.678 4
1234 1.M 1.54 1.2 .81 167 [
Igﬁﬂ le-ﬂ? 1513 1.72 _'E-'H- 1673 1,094 1.258
1.258 1.341 1.551 1L.n? 1.869 1874 1.435 1.188 1.060 1.320
0020 oorz 0045 0.005 0075 0.004 0.024 0.oay 0.047 0.0a4
1,184 1.267 1477 1,643 1,785 1,599 1.381 114 0.985 1,246
121.0 120.5 151.0 1E80 1835 1635 1382 1138 1000 1264
SO of relative cel ‘_ruth'B} 0.9 2.0 T.4 4.6 0.5 1.3 0.4 2.5 18 4.8 B.5
Transformation Sobeert:  Water 5%
Compotinil (ug/ml) Wall No, 3 45 10 E S_D 15 100 200 300 400 DME0 DL1% TPA 50 nErnL
Mo of foai 1 7 12 15 40 58 26 7 1 Tox ] 35
2 ] B 14 42 ) n -1 2 Tox B 30
3 3 " 0 a0 41 a5 B 1 Tox 3 47
4 ] 8 18 ] 53 kL] ' 0 Taox B 40
5 | 4 13 36 50 34 B 0 Taox 1 a1
[} g ] 17 28 3 a1 3 0 Tox 3 3%
Average 57 10.5 16.2 357 46.0 334 53 0.7 =00 50 9.7
sD 23 23 26 5.6 BO 4.5 .8 08 #D0v o 1.5 43
Dunnett tast e B e o
t-Test for Unegual Varances iAspin-Walsh) -
Tha'trus value is zero. This valus was temporarily put to make logarithm graph,
-
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IP..ua: Lahortory : Lﬂ 1

'H HC|

[
05787
0.5608
05462
0562 0E19 0B 0962 0.830 0413 | DIV FOOV Q!
aoir 0023 oos 003s 0.036 0007 | #DIVAD! FDIV/O!
0488 0,545 0.747 0.BBE 0.756 0338 | #DOVAO D0 D
104.2 1164 1584 1856 161.3 123 | #DIv/OY L
5D of relative cell growth(X} 08 35 5.0 .0 B4 1 15| eov/or B/
Transformation As Soheent:  Waker 5%
“oampetatvd (g mil Wall Mo, 1 5 10 E 100 21]] S00)DMS0 0.1% TPAEUgﬁhﬂ.
Mo of foci 1 5 2 5 22 6 3 Toxio 1 B
2 1] 2 B 15 15 0 Toxie 5 10
3 1 3 7 15 20 1 Taxia F 12
4 3 2 3 15 26 0 Toxie 4 5
5 3 3 2 15 32 2 Toxie a 1
(] 2 (] 2 26 2 0 Touic 1 8
Avernge 23 3.0 4.5 180 247 1.0 21 8.7
50 1.8 1.5 268 48 5.2 1.3 1.6 2.8
Dunnett test e .
|t-Tut for Unequsl Varisness (Aspin-Walsh) g
The trus i zero. This value was temporarily put to make logarithm graph

( ' )

. Promotion
30 ; 200
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IA:.HE Laboratary | Lah IV |
Comgpound:
Toransformation A
EP’MEEM I
Call Growtih A Sobvent: D 5%
Compoui fug/ml) Blank | - 5 10 40 80 160[DMS0 0.1% TPA 50 ng/ml
oD 0,062 0.362 0.389 0405 0417 0478 0.629 0676 0433
0.081 0.32 0379 0.369 A6 0.439 0,603 0654 0.391
0.058 0.36 0.358 0409 0.433 0.485 [ 0717 041
0.060 0.347 0371 0,394 0422 e 0,630 0682 | =0OIvV/O! [LERR
0002 0.024 0011 0022 o.oio 0.020 0.028 0,032 | #Div/D! 0021
0,000 0.287 0318 0334 0.362 0401 0570 0622 | S04V 0.351
Relative call growth (%) 100.0 1109 116.4 126.0 139.6 198.6 2167 | =Div/0! DI/ 0l
S0 of relative coll growth(&} 8.3 3.7 1.1 a3 1.1 9.8 11,1 | #0Div/0! #0000
Transformation Assay  [Sohent:  DW5% |
Compound (g ml) Well o [0 00y 5 10 20 40 ] 160/DMS0 0.1% TPA 50 ng/ml
No of foai 1 2 7 ] 18 k] 54 a2 3 22
2 3 4 10 16 32 52 35 1 22
3 1 ] 18 17 a0 48 az 3 13
4 4 ] B 15 a2 3] 4 3 17
5 2 7 ] 16 20 53 36 2 15
] 4 B 4 14 31 41 38 3 23
Average 27 6.7 a2z 16.0 28.7 523 5 25 187
S0 1.2 L5 52 14 1.8 13 23 0.A 42
[Dunnatt test " o wew ok -
[t=Test for Unegual Variances (Aspin-Wals hisid
Tha trus vabse is zero, This value was temporarly put to make logarthm graph,
~
Promotion
[ T0 250 |
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|Aszsy Laboratory :

Lab 1 ]

Ci e : Spdium arsenit
Taransf ian
[Initiation-No. 1
Cell Growth Assay Sobvert:  water 5%
Compound (ug/ml} Bank VPN 0 02 04 06 08 i 2[DMS0 0.1% MCA 1 ug/mL
oD 0.073 0.905 .01 0.954 1.005 0817 0479 0201 i 0am 0.506
0073 0863 1.011 0.5ER 1041 0832 043 [N 0.096] 0.934 0584,
EET.F E? 0 1012 502 0.224 U0 0875 EE
Avarage 0074 0UBES 0589 0558 1.043 0861 0470 0205 0.098 0.927 0580
SD 0.002 0021 0038 0012 00 0063 0037 o7 0.003 0052 0.009
Average-Blank 0000 0a11 0515 0524 0969 0.788 0.398 131 _0.024 0852 0.512
Relative cell growth (%) 10000 12s 1138 1na5 87.0 44,8 6.2 an 1000 601
5D of relative cell growth(s) gﬁ 4.6 1.5 4.9 7.8 4.5 2.1 0.3 6.1 1.0
Transformation Assay Soheent:  water 5%
Compound bug/ml} [Well Mo, IS 0.1 l:lz _-l 0.6 0.8 1 2I0MS0 01% MCA 1 ug‘ml
Mo of foci 1 1 2 4 3 2 5 1 2 3 a9
2 5 1 2 3 2 B [ 1] 2 44
3 1 3 1 1 4 3 2 o a 43
4 4 1 5 3 3 1 1 1 5 42
5 ] 3 1 1 2 4 3 2 2 42
8 1 o 1 4 5 8 z 0 1 38 |
Avarage 20 1.7 23 a2 an 50 25 08 an 41.3
20 1.2 1.8 1.6 1.3 30 1.9 1.0 1.7 2.3
Dunnatt test -
t-Test [Assuming Equal Varances) -
The true vakse is zero. This value was temporanly put to make logarithm graph,
A
Initiation
30 al 120
| 25 ( { 100
bt
2
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JAssay Labaratory : Lab I 1
g Sodlsm srsesite ]
[Taransformation Assay
[Initiation |
[Cell Growth Assay Solvent  water 5% |
|L'|:|niuuml suﬁ Yl Blank TEREE E_ 0.4 EEI 0.6 ET ﬂiﬂ
oD 0,08 148 1441 1407 1465 1.508 a2
0.0aa 1329 1406 1441 1.386 1428 1.256
0,09 1.315 1.445 1.426 1.438 1,47 1412
Average 0,088 1.385 1375 141 1425 1430 14608 1327
S0 0.005 Q057 0081 oo LT 040 0,039 0.079
Aara Lk 0,000 1,209 1289 1.345 1339 1344 1.383 1241
Folative call growth (%) 1000 99.2 1035 1031 1034 1064 055
SO of reltive cofl growth(%} 44 70 1.7 13 3.1 30 6.1
Transformation Assay Solvent  water 5% |
Compound (ug/ml) WelNo | 00| 03 04 05 06 07 o8 0.8]DMS0 0.1% MCA 1 ug/ml.
Mo of foci 1 2 3 2 ] 1] 1 1 1 2 3
2 2 2 2 2 3 2 0 i} 2 3
3 2 1 3 o 1] 1 1 1] 2 42
4 5 1 1] 1 1 1] o 1 5 K|
5 4 2 3 1 1 4 1 3 L] 21
& 2 5 4 0 1 2 A Fi 2 ﬂ
Average 28 23 24 1.7 1.0 1.7 1.2 1.2 23 320
50 1.3 1.5 1.4 2.3 1.1 1.4 1.5 1.2 1.3 6.7
ott test
t-Tast for LUnegual Varances (Aspin-Welch) e
Tha true valee & zero, This valus was temporarily put to make logarithm graph,
r ™
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30 120
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[Assay Laboratory: Lot W |

Cy i ; Sodium ita
T o an
Initiation I
Cell Growth Assay [Solvert:  DW.5 % |
Compound {ug/mi) |Blarik e 0123 0158 EW D..Z"ﬁﬂ 035 0455 0542 0768 _Irmﬂ.'l'ﬁ MCA 1 ui:mi_
oD 0226 2617 2501 2562 2633 2243 2843 2418 22 2048 1013 & 0.677)
0.28 2533 2743 2544 2798 27 2808 2800 2471 2022 1.003 = 0.781
ﬂ-.gz? 2603 2708 2599 331] g.ﬁ-ﬂ aﬂﬁl zﬁ_ﬁ- 244 l@BB lpi = 0.A55]
Avernge 0.248 2584 | 2651 2502 2747 2603 2B 2662 2370 1880 1061 | sDNV/OY 0.764
S0 ama 0045 | 0131 0089 0099 0150 0961 0213 0048 0098 0044 | BDDVSD 0.0ag
e=-Blank 0,000 2337 2403 2254 2500 2356 2581 2415 2123 1732 (0816 #D 0517
Rolative cell growth (%) 1000 | 1028 865 1070 1008 104 1033 908 T4.1 349 | 8DV L]
S0 of ralatie sall ) 1.9 56 38 -lg 6.4 6.5 a.1 6.3 4.2 1.8 | BDI/ FO0 0
Transformation Assay  [Solvert:  DW. 5% |
Compound lug/m) WeliMo 1 O] 0123 0158 0207 0269 035 0455 0592 0768 1IDMS0 015 MCA 1 ug/ml
|Ho of foei 1 1 1 3 1 ] 2 2 1] 3 2 - 15
2 2 1] 1 1 o 1 3 1 5 1] - 13
3 1 1 1 1 4 4 2 2 4 k| = 18
4 1 1 1 1 4 4 L] 3 3 4 = 12
5 2 1] 2 2 2 4 2 1 2 2 = 12
[ 2 1 1 2 1 2 4 1 4 2 - 19
Avarage 1.5 0.7 1.5 1.3 2.2 28 33 13 35 22| &DIv/O! 150
1] 05 05 0.8 0.5 1.6 1.3 1.6 1.0 1.0 1.3 | sDiv/ol 33
Parametric Dannatt - .
t-tect for Unegual Varances ﬁ.ﬁ.:prrw_ﬂ;lnh] wae 5% Water o
The trus vabue is zero, This value was temporarily put to make logarithm graph.
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I.!'usug Labuoratory: le_.. |
Compaownd : Soulbumn srpenive

Toransformation As

Initiati

Call Growth As Sobvent:  DW.5% |

Compound {ug/ml} Blank E==E 0207 0.260 0592 0769 1[OMS0 0.1% MCA 1

oo 0.242 2977 2883 3196 2018 2274 1.78 125 0355 278 0
0239 275 2854  2B54 244 2482 1.807 096 0447 2585 0.825
o2 2636 2735 2013 2827 239 1788 1304 0423 3442 0.887)

Average 0.251 2788 2857  20BR 2830 2382 1792 1138 0408 3,069 0.831

S0 0.018 0174 0824 01B3 008 014 004 0156 0UOMB 0.339 0.054

Average-Blank 0,000 2537 2607 2737 2578 2131 1541 0887 0158 2818 0.580 |

Relstive cell growth (%) 100.0 1027y 1079 101.7 B4.0 60.7 350 62 100.0 208

lsn of relative call growth{%) 6.8 49 7.2 35 41 05 6.1 1.9 120 18

Transformation Assay  |Sobvert: DWW, 5%
2 Vigl No,  JBs 0207 0260 035 0455 0592 0769 1]OMS0 0.1% MGA 1 ug/ml
1 4 2 a ] 5 2 6 2 4 5
2 0 5 2 1 1 1 4 8 4 B
a 2 4 1 3 a 7 4 10 4 ]
1 3 0 0 (] 5 3 1 3 3 o0
5 0 1 4 ] 0 1 5 ] 4 18
(] [ 4 1 2 1 1 ] 5 1 10
Average 15 27 18 a0 25 25 6.3 47 aa [¥]
5D 18 20 15 25 22 23 27 ig 12 36
Dunnatt test o
t-Test for Unegual Varances {A% i
p true value is zerc, This value was temporarly put to make logarthm graph,
I o ™
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[Hizzaw Laboratosy: Lab ¥1 ]
ICI:IH_'IEI'JI.I.IId: Sodium arsepjte

Toransformation As

itiation
Goll Growth As Salvent: DMSO D,
Compound lug/mD) Blank | 001 0025 005 007 1 1012 013 014 _ 0.15/0MS0 0.5% MCA | ug/ml
oD 0032 0572 0801 0554 (0601 0608 0568 0593 0556 0618 0509 0551 | 0572 0.455
0033 0B17| 0578 0624 0601 0646 0596 0567 0572 0588 0600 0577| 0617 0.475
0543 0535 0463 0603 0562 0571 0547 0584 0532 0578| 0544 0.460
Average 0032| 0578 05M 0571 0557 0619 0565 0577 0558 0600 0577 0568 0518 0.463
SD 0002| 0037 0029 0047 0076 0024 0020 0014 0013 0016 0038 0015 0037 0,010
fverags-Blank 0000| 0546| 0542 0539 0525 0587 0553 0545 0527 0568 0545 0537| 0548 0,432
Relative cell growth (%) W000| 993 988 962 1076 1003 999 965 1041 900 984 1000 79.1
SD of relative cell growth(%) 67| 53 88 140 43 36 26 23 20 71 28 6.7 1.8

Sohent: DMS0 0,5%

Well Mo. | 001 0025 05 0075 0.1 EH w 0,13 0.14 ML15(DMS0 0.5% MCA 1 ug/ml
1 2 1 1 4 3 4 1] 1 a4 1 0 2 18
2 1 2 o o 1] 1 1] 7 3 2 3 1 1
3 0 4 1 1 0 1 1] 2 1] 1] 1 1] 8
4 1] a 2 2 o 1 0 1 3 1] | 1} 12
5 (1] o 3 1 2 1] 1] 2 3 1] o 1] 10
[ 4 a 5 1 1 0 0 [1} [i} 2 2 g
Average [iF] 23 1.2 22 1.0 1.8 0.0 22 2.2 05 1.5 04 120
S0 1.0 1.6 1.2 1.9 13 1.7 0.0 25 1.7 0.8 1.4 1.0 35
Paramatric Dunnett
t-Test for Unegual Varisnces {Aspin-Waleh) an
 trum walue is zero. This valus was temporarily put to make logarithm graph,
. o N
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I.h.m' Labofatory : Lab | |

Cao d :
[Toransformation Asasy
{Mim
Call Growth As ‘Sohmant: Watar 5%
Compound fug/mlh Bl ] 005 gl H_ 1.7I0MS0 0.1% TPA
oD 0073 MHI [ 0948 0822
0073 0.896 0.B68 o7 0.904
0,077 0811 0.87 0.528 0.907
0074 0.920 0.ETD 083 oan
0.002 0.030 0.001 Q0ie 0.010
0.000 0846 0.786 0857 0.837 0.732 0.698 0718 0862 0.960 1.229
Relative cell growth %) 10000 a1 1013 B9 B6.5 825 849 182 10000 1280
SD of relative cell growth(t) 36 0.1 LE L1 1.5 0.2 1.0 48 28 8.6
Transformation Assay Sobvent:  Water 5%
Compound (ug/ml) Wedl No, A= ﬂ_.gﬁ E'l E E 1 1.3 'I;.T‘UMSO 0.1% TPA 50 Elimb
Mo of foci 1 6 3 13 B8 3 Tox Tox Tox 3 32
2 4 ] 12 9 2 Tox Tox Tox k] 38
3 [ 10 12 B 1 Tox Tox Tox 4 42
4 2 8 16 10 1 Tox Tox Tox ] 36
5 3 7 10 9 2 Tom Tox Tox 4 35
] ] 4 15 10 1 Tox Tax Tﬁ ] 37
Average 45 63 130 a0 1.7 50 36,7
S0 1.8 26 2.2 0g 0.8 24 33
Dunnett B o
t=Test {Assuming Equsl Variances) s

mwm = raro. This value was termporarily put to make logarithm graph.
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Assay Labosntory:

Compaiand 2 e
[Toransformation Assay |
[Promotioen |
|Schvent:  DW.5% |
lg_llnll s 1t 0,0158 U_,L'UE 0,158 0.5 1.58 5|DMS0 0.1% TPA 50 il
018 1.941 2048 2075 2.363 1.803 1448 0602 - 274
0.208 1.988 2,153 20594 2084 204 1.819 0.724 - am?
o2l 2083l 2133 21 1943 1656 7 - 2,002
WRET] 1.993 21 2102 2162 1.8 1.574 0.668 OO/ 2,580
0.00a 0,056 0.056 003z 0176 0120 oan 0062 FONV/D 0522
0.000 1.795 1913 1.904 1.963 1,732 1.378 0470 00D 2,381 |
Relative call growth (%) 1000 1086  10G1 1094 965 167 262 | FOVO SOIV/0!
5D of relativa cell growth(%) a1 ai L8 98 6.1 5.2 34 | oo DIV
[Transformation Aszay Sohent.  DW, 5% |
F'.nn_-rwund Lug/mi) Well Ma. E=] f%“ MIH HE 0,158 'ﬂé I.EB EIDHSCI 0.1% TPA 50 u."ml.
Mo of foci 1 4 & 4 ] 0 Tox Tax = 4
2 4 2 7 10 2 Tox Tox = 26
a 1 4 5 4 o Tox Tox = 14
4 3 1 4 5 0 Tox Tox o 13
5 2 1 [ ] 3 4] Tox Tox = 7
B 1 1 5 7 o Tox  Tox| - ]
Avarage 2.5 25 52 6.2 03 FDVAO RDIvAD 2DV 137
15D 1.4 21 1.2 2.6 08 =sD0A0Y RDRVAD! 200V /o 68
Parametric Dannett - Lad
t-Tast for Unegual Varances [Aspin-Welch) vs 5% Water e

The trise valie i rero, This valus was temporanly put to make logarthm graph,
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[Fissay Laboratory- Lab Wl |
[Compound: Soulfum arsenite |
Torans: As

0.3|DMS0 0.1% TPA 50 ng/ml
1,438 0ara 2.185
11786 1.25 2067
.1 LLial L1 1,14 1.983
Average 0146 1027 1.065 1.183 1.066 1.044 1129 1243 1.263 1,123 2078
S0 0064 ooz 0045 0183 0.070 0.044 0.066 0.136 0.150 0136 oam
Average—Blasnk 0000 0.ER1 0919 1,037 0.921 0.898 0.983 1.098 1.117 0877 1,833
Relative cell growth (%) 100.0 1043 nwr 104.5 101.9 1116 1245 1268 100.0 197.7
|SD of relative sall growth(%] B.1 5.5 208 19 5.0 15 15.4 17.0 138 104
[Sabvant: DWW, 5%
[Well No, oo ooy ouds 0,05 0.1 015 [F] 0.2% 0.3[DMS0 01% TPA S0 n

1 2 4 5 2 2 4 1 1 3 i |

2 0 3 5 1 5 2 2 0 1 14

3 1 3 5 2 3 1 2 0 2 17

4 1 1] 4 3 4 5 o 0 3 19

5 o 2 7 5 3 T 2 o 2 17

] 0 3 2 4 5 2 | 0 4 21

Average 0.7 5 47 28 a7 a5 1.7 0z 25 182
08 1.4 1.8 1.5 1.2 23 1.0 04 1.0 FA

Dunnatt test Lol L Lod -

t-Test for Unequal Vardances (Aspin—Welch) e

The trus vakie &= zero, This value was temporanily put to make logarithm graph,
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[Aasy Labursiory: Lab V1 ]
Componid @ Sadium itm
T ion As
[Pramatiom
Cell Growth Assay |Sohent:  DMSO 0.5%
Coppoun g/} Blak 00 0075 005 01 02 03 04 05  0.J5DMS0 05% TPA S0 ng/ml
oD 0086 0473 0498 D438 0480 0424 0441 0418 0454 0,355 0473 0.438
0.062 0456 0486 0453 0483 0463 0430 0.440 0438 0378 0456 0498
ﬂ.ﬂﬁﬂ' EJE Al 0,459 0478 0444 0457 0406 0388 w_ 0.530
Avarage 0062 0454 o481 0467 0474 0456 0438 0,439 0433 0374 0454 0488
sD ooz 0.0 0,008 0.037 0013 0.0ze Q007 0018 ounz4 ooz 0.021 0048
| Average-Hiank 0,000 D392 0429 0405 0412 0385 0377 0377 0371 0312 0.392 0426 |
Relative cell growth (%) 100.0 1004 103.3 10562 100.7 96.1 96.2 4.6 4.6 1000 1088
S0 of relative cell growthis) 5.3 2.4 4.5 3.3 1.2 1.9 4.8 6.2 4.3 5.3 12.2
[Transformation Assay Solvent:  DMSO 0.5%
[Compound we/mp WellNo [0 0025005 01 02 03 04 05 _ 075/DMSO 06N TPAS0 ngml
Mo of foci 1 1] 5 ] 13 15 1 o 1] L] o 13
2 1 a9 o 8 10 1 1 1] 1] 1 7
3 3 7 7 16 13 1 1 o 1] k| 16
4 4 ] 5 | 14 1 o 1] [1] 4 23
5 1 L] 4 12 12 2 0 1] 0 1 16
] 1 4 ] 13 18 k] 2 0 1] 1 11
Average 1.7 6.5 143 1.8 13.7 1.5 o7 oo oo 1.7 143
150 1.5 1.8 1.8 20 2.7 08 [} 0.0 [111] L5 54
Dunnatt test e an wew .
t-Test for Unegual Variances (Aspin—Welch) i
The trusvalue is zam, This value was temporanily put to makes logarthm gragh.
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|.-"|r.suz Laborstory :

Lab 1 )|

(Comnpeiriand :

o-Tobuidine HCL |

T sformation As

Initiation

Cell Growth Assay

Sohent:  water 5%

Coznpuund g/ ml) Blark LR 100 300 500 100 1000 3000 SOD0IDMSE0 0.1% MCA 1
oD 0.08) 11 1.058 0983 orr D48 0318 0113 1.238 077
0.088] 1.228 1,222 0878 0.778 0.399 0.281 o112 1.332 0699
0.09 1,357 1,338 0.544 0.787 0.353 0277 0.118 1216 0,704
Averags 0.086 1.228 1,206 0.968 0.778 0417 0.262 0115 R 1.261 0.708
5D 0.005 0128 0140 ooz 0.008 0.037 0023 0.004 0002 0062 0.009
Average—Blank 0.000 1142 1.120 0.8683 0682 0.331 0206 0028 0.030 1175 0.622 |
Relative cell growth (%) 100,0 981 773 606 80 180 25 26 100.0 5249
|50 of retative oell growthis) 11.2 123 1.5 o7 32 20 0.3 0.2 53 0.4
Transformation Sohant:
Cosnipanand (ag/ml) Wall No.  f= =8 ] 100 300 500 piv] 1000 3000 S000|OMS0 0.1% MCA 1 ug/mL
Mo of foci 1 1] 2 4 1 4 2 tonks toxic 2 0
2 2 2 [1] [ ] ] 0 toxic tonia 3 18
i 4 2 2 0 1 4 toxic ronic 1 22
4 2 ] 2 ] 2 3 toxic toxic 2 25
H] 1 1 3 3 2 2 toxic tonic 1 17
& 2 4 4 3 2 0 towie o 1 14
Average 1.8 2B 25 32 28 1.8 sDIVO sDIVAO 1.7 18.3
15D 1.3 ] 1.5 25 1.8 1.6 sDIVAD ROV 0.8 a9
Laad
use is zero. This vals was temporaniy put to make logarithm graph.,
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[Assay Laboratory : Lab ¥ ]
Compougd; o~ Toludting HEL
Toransformation Assay
[Initiation |
Call Growth Assay [Sohvent:  water 5%
Comgpound fug/ml) Blank C 1m_ 250 500 1000 2000 ] DMS0 0.1% MCA 1 ml
oD Q0741 04238 0400 03485 02743 00967 00752 0081 04503 02136
01184 04581 04234 03918 02T 00982 00757 00815 04166 0.2132
0.0843 !ﬁ?ﬁ 04279 03787 02718 00877 D'DTEE ml 04501 02146
Avarage 0.006 0448 0418 0373 0273 o.nay 0.o7E 0oel 0452 0214
sD 0.023 020 0oma o2z oo 0.001 0,000 0001 ooy oo
Average—Blank 0,000 0,351 0322 0277 0177 0001 0020  -D0is 0356 0118
|R:|1|t'rw cell growth (%) 100.0 218 8.1 50.4 0.3 -5.8 -4.3 1000 331
5D of relative call growthi%) 5.8 38 6.3 o4 ﬂg [*K] 02 10.4 02
Transformation Ass Sohmnt
Compounid (ig/ml) Wall Na. Y 0 1@ :?:I ﬂ 1000 2000 J000| DMS0 0% MCA 1 ug/mL
Mo of foci 1 o 4 5 10 4 Toxic Touxle 1 A0
2 ] ] 11 ] 10 Toxic Towie 3 53
3 1] B 9 7 B Texic Tawic 2 41
4 3 [i] B 7 13 Towic Toxic 3 46
5 ] 1 2 ] T Toxie Teois 2 46
[ 3 4 [} 4 15 Toxic  Touic 3 36
Average 20 5 (1] 10 25 sDNVSD!  BDIVAD 23 437
50 24 29 32 20 40 FDIVAD  sDIVAD 1] 6.0
Dunnett test Ll Ll R
t=Test for Unaqual Variances (Aspin-Welch) e
The true valie is zers. This value was temporanly put to make logarithm graph.
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|Assay Laboratory: Lub V]

[Compound: o Tolildine HCL ]

Toransfo lan

Initiakion

Cell Growth Assay

Compopnd {ug/mik 100

oD 0032 0228 | 0291 021 0237 0497 0184 0097 0078 0059 0.223 0125

0,031 0277 0314 o2 027a 0180 0186 0084 0.07e 0062 0277 0128
i_iﬂ?'l 0245 0.28 1] 1 1 1 ] 0.067 Dg-lﬁ 0.130

Average 0.045 0250 0.258 0227 0268 0184 orr 0104 0070 0063 0.250 noiza

50 0023 0025 004 0012 0028 0004 0014 04 0013 Q004 0.025 0,003

Average-Blank 0,000 0206 0.253 0.183 0224 0.143 0.132 0059 0026 oo 0.205 0,083

Relative cell growth (%) 10000 1234 800 1084 127 ] 28.7 125 8.8 100.0 404

|$D of relative cell growthii) 12.1 6.8 5.8 13.5 1.8 7.0 8.9 6.1 2.0 12.1 1.2

Transformation Assay Sohvent:  DMSO 0.5%

Compouad {ug/ml} Well Mo, [0 =100 150 300 450 00 750 1000 1250 1500/DMSO 0.5% MCA 1 ug/ml

Mo of foei 1 o 3 3 2 3 4 4 0 o o 25
2 1] 5 1 1 3 3 1 o o ] 20
a 1] [+ 1 2 3 5 2 [i] ] 0 4
4 1 1 2 ] 4 4 2 1 o 1 22
B 4 1 3 4 10 2 2 1 o L] 32
-] 1 2 1] 2 4 4 1 1] F 1 17

Average 1.0 20 1.7 1.8 4.5 a7 20 03 03 1.0 2.7

sD 1.5 1.8 1.2 1.3 27 1.0 1.1 05 08 1.5 63

Dhunnett test - -

t-Test for Unegusl Varionces (Aspin-Welah) hai)

The trus vakse is zero, This value was temporardy put to make loganthm graph.
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Assay Lahoratory: Lab 1 ]
[Eompeaund ; o - Tolulding HCL ]
Toransformation Ass
|Promaoticm |
Call Growth Asaa Sahvent:  water 5% |
Compound (e/ml) 3 00 1000IDMS0 0L1% TRA 50 ng/
Leln] QO3 0L5E4
0073 0.958
0077 0,569
Average 0074 0564 1 £
S0 0.002 0UDDE 0030 (L0 0014 0070 0048 0.027 0015 0.055
Average-Blank 0.000 0888 B34 0,776 0,742 0578 0446 na1 0.945 1,196 |
Retative cell growth {%) 1000 938 873 B35 65.0 501 125 100.0 126.8
S0 of relative coll growth(X) X 33 1.0 1.8 149 55 3.0 1.8 5.8
Transformation Assay Solent:  water 5%
Compourd (g ml) ‘Wall Mo, | "'1_5"!;:"1 10 30 lm E_W 700 1000(DMS0 0.1% TRA 50 ﬂmL
Mo of foci 1 5 4 1 4 2 Toxig Tonie B ar
2 3 4 5 2 6 Toxic Touic 1 46
3 5 4 5 3 4 Toxia Tonia 7 44
4 [ ] ] 2 T Toxic Towio k] 39
5 2 5 2 5 5 Toxic Towic 5 40
B ] 4 3 B 5 Tosie  Touic 9 40
Average A5 55 43 a7 48 BDDVAD ROV T8 41.0
1.8 2.0 1.5 1B LT DDV EDNVD 22 43
Dunnet test
Test (Assurming Equal Variances) ok
The trie value is zero. This valus was temporarily put to make logarithen graph.
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|Assny Laborstory ;

LV ]

Comprotstid = o Toluldine HCL |
Toransf ion
[Promeotiom ]
Call Growth Assay
Cop 500
oD 03553 02922
03406 02719
44 ), 4278 0334 02897
Average o0.0a7 0.553 0523 0515 0.436 0,343 0.2a5
5D o1 0.024 0.012 0.030 0016 0011 0o
Average—Blank 0,000 0,465 0438 0427 0.349 0258 o147
Relative cell growth (%) 100.0 935 1.8 150 550 424
5D of ralative call il 5.1 25 6.5 1.5 2.3 2.4

Sobeent: Water

Transformation Asnay
Compound {ug/mi)
No of foci

Well No TIIE] 10 30 100 250 500 1000JOMSO 0.1% TPA 50 ng/mi
1 12 36 al 26 26 n 2 11 40
2 14 25 28 18 22 20 1 2 40
3 12 27 M 38 a 21 11 21 45
4 21 25 30 35 28 27 5 17 38
- 19 23 a 18 25 ] ] 9 a0
] 20 26 a1 25 35 35 11 10 ]
Average 163 210 ano 26.7 e 280 6.0 148 43.7
sD 4.1 46 1.7 14 45 64 43 55 B4 |
Dhurwnstl tast = " L] - -
t-Test{Assuming Equal Variances e

TThe true value 1= 7oro. This vakes was temporardy put 1o maks logarthm graph,
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|Aszay Laboentory:

Lab ¥]

[Compound o Toluidine HCL ]
[Teranstormation Assay |
Pramot o
Cell Growth Assay Sobent:  DMS0 0.5%
Cogpaund {ug/el) Blank i T 125 25 500 1000 1500 2000|DMS0 0.5% TPA 50 ng/ml
oD 0032 0228 0296 145 0147 0128 0141 0,040 0.085 0228 0234
0,031 0.247 0.350 0.181 o2 0.134 0.194 0.089 0.088 0247 0268
0031 0.243 0.244 0.170 0243 0132 0. 180 0L0a0 m Hﬂ_ E_F.EEE
Averoge 0.031 0,239 0.297 0.165 0.220 N 072 Qa0 0074 0238 0.245
S0 oo 0o 0,053 onie oD 0003 0027 0001 ilirF] 0o o.nia
| Average-Blank 0. 0207 | 0265 0134 0189 0100 0140 0058 0043 0207 0215
Relative cell growth (%) 1000 128.0 646 a2 48.2 67.7 281 2006 100.0 1035
SD of relative call growth(%) 54 256 89 11,1 1.5 13.2 0.3 10.5 5.4 8.2
[Solvert: _ DMSO 0.5%
Well o [a s 125 25 250 5001000 1500 7000/DMSD D.5% TPA 50 ng/ml
1 1 1] 1] 2 6 0 Toxia Toxia 1 17
2 o 1] 2 5 6 0 Toxie Toxie o 16
3 2 1 1 10 1" 0 Taxia Toxis 2 16
4 1 1 3 5 3 1 Toxic Toxia 1 14
5 o o 3 B 1] 0 Toxic Toxie o 12
[ 0 1 ] 7 12 2 Toxie  Tawis ] 18
07 05 25 6.2 BO 05 =DV EDIVADE o7 155
08 a5 24 28 35 08 #DIV/0! _ #DIV/O! 08 22
= R
| Viariances (Aspin-Welch) e

The trus valse is zero. This value was temporarily put to make legarithm graph.
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[Assay Laborutory : Lab 1 1
Ci 1y
Toransformation Assay
[Initiation |
Gell Growth Assay JSohvent:  DMSO 0.1%
Sompound E (ug/ml Blank SR ':E 15 ”IE- _;ﬂ Es 25 215
oD 0073 0582] 1055 0801 0879 0810 0BT4 0807 0434
0073 0B65| 0879 0859 0828 0018 0973 0801 0463
0077 0911 0857 0944 0548 0821 0573 0786 0.8
0,074 OF86 | 0930 0935 0552 0819 0940 0798 0526
0002 noz3| 0108 0030 0026 0002 0057 0011 0034
0,000 0812 | 085 0 0877 6 0724 0451
1000 1055 1060 0B 1040 1067 BRZ 556
28 134 a7 32 0.2 70 13 166
[Transformation Assay  [Sehent: DMS0 0.1%
Fnrmﬂun.d E {ug/ml) Wall No, [0 10 15 175 20 228 25 715 30[DMSO 0.1% MCA 1 ug/mL]
Mo of foci 1 B 5 7 1 & 3 4 ] 4 ] 40
2 2 ] 5 2 1 3 ] 12 3 2 4
a 10 7 2 4 4 ] 5 7 2 10 48
4 12 2 4 0 6 2 2 5 3 12 48
5 5 6 2 3 1 ] 3 5 1 5 43
[ 3 7 7 z 4 2 3 z 5 3 41
Average 6.3 55 4.5 20 a7 FX] a3 55 30 6.3 442
50 18 19 23 14 23 05 25 a7 14 an 37
|Dunnett test
[t-Test (Assuming Equal Variances) | i
The trus vabis iz zero, This value was temaorarily put to make logarithm graph,
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[Assoy Laboratory: Lab IV ]
[« i 2 ithocholic scid
Toransformation A
Initiation
Call Growth Assay Sehent:  DMSO 0.1%
Compound lug/s)) B lank i T 7 10 14 20 28 4 56 BO|D 0.1% MCA 1 ml
oD 0.059 037 0372 0388 0381 0339 044 0075 0061 0,069 0a7 0,225
0067 0.406 0381 0381 0,365 0333 044 0.076 0.062 0.087 0,406 0.2m
0063  03ss| 0332 0338 0376 0343 0397 0071 0063 0063  o0ams 0253
Average 0,063 03848 0362 0368 0374 0338 0424 0074 0.062 0.066 0388 0.250
50 0.004 0018| 0026 0028 0008 0005 0025 0003 000 0.003 0018 0023
|Average-Blank 0000) 0325| 0299 0305 0311 0275 0363 Q011 -0001  0003| 035 0,187
Ralative call growth (%) 100.0 9148 819 8.7 BT 111.7 34 =03 1.0 100.0 574
5D of relative cell growth() 5.5 8.0 8.7 25 15 1.1 0.8 03 0.4 5.5 11
Transformation Assay _ |Sobvent:  DMSO0 0.1%]
Coampound lug/ml) Wall No, E:lkﬂtﬁ!‘aﬂ 7 10 14 20 28 40 L BEDMSEI 0.1% MCA 1 ug/mL
Mo af foci 1 ] 2 1 2 4 2 4 Tomic Towxia [] n
2 3 5 1 5 2 3 5 Towmia Toxic ] 30
3 4 L] 1 B E| 2 5 Temic Toxio 4 41
4 7 5 9 8 7 5 4 Towic Toxic 7 43
5 5 ] 3 4 2 3 3 Toxic Toxic 5 36
B [ 8 [ 7 3 1 4_Toxic  Touic 8 38
Average 5.7 5.1 4.5 a7 a1 a2 4.2 5.7 390
S0 1.0 2.3 13 24 1.8 1.2 0.4 1.0 26
Dunnett test N5,
t=Teast (Aspin-Welch) o

TThe tris value is zoro, This valuo was temporanly put to make logarithm gragh,
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Im' Laharstary ! Lah Wi |

Coampound !

[Taransformation Assay

[nitiation

Ceall Growth Assa

; H 28 28 28,2 285 20.75 30|DMS0 D.5% MCA 1 g/ ml

oo o033 0303 | 0226 00681 Q054 0051 0053 0058 0080 0051 0051 0056 0.203 0178
0034 0316 | 0236 0061 0054 0050 0058 0062 0056 0058 0052 0057 0316 0193
0,033 0305 | 0253 0062 0063 0056 0058 0068 0056 0056 0062 0061 0.305 0.198

Average 0,033 0308 | 0238 0061 0057 0052 0057 0063 0057 0055 0055 0058 0.308 01848

S0 o.oo1 0007 | 0014 0001 Q005 0003 0003 0005 0002 0004 QO0E 0003 0.007 001

Average-Blank 0000 0275)| 0205 0028 0024 0019 0023 0030 0024 0022 0022 0025 0.275 0155

Relative cell growth (%) 1000 | 7456 10.2 86 6.8 8.5 108 B 18 19 5.0 1000 564

SO of ralative cell growth{i) 2.5 2.0 0.2 14 1.2 1.2 1.7 (1] 1.3 22 1.0 25 a4

Transformation Assay |Solvent: DMS0

Compound {ug ‘el [Wall H_E Ligs E 28 28.25 285 2875 29 15 J0|DMS0 0.55MCA 1 il

Mo of foci 1 E] 4 1 1 1 o 0 Toxic Texic Toxie Toxic 3 B
2 o 2 /] 1] o 1] 0 Toxic Towic Toxic Towic 1] 15
3 1 1 0 1] 1 0 0 Toxic Tewie Toxie Texic 1 16
4 1] 0 (1] 1 1 o 0 Toxic Towic Toxic Towic 1] 5
5 1 1 ] o 0 2 0 Toxic Towic Toxic Toxic 1 ]
] 3 3 [1] 1 2 1 0 Toxic Texie Texic Toxic 3 10

Average 13 18 oz 05 08 05 0.0 #DIV/A0! 8DV #DIVADD BDIV/ D 1.3 105

sh 1.4 1.5 04 0.5 08 08 0.0 200V/00 =D D00 2000 1.4 43

Dunnett test

t=Test {Aspin-Welch) |

[THEIrGERlus is zero. This vahus was tamporarily put to make logarthm gragh,
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[Assay Laboratory: Lab 1 ]

C ommpeoianad Lithoeholic acid

Torangformat

Promotiom

Call Growth Assay [Sohvent:  DMSO 0.1% |

Compaund E lug/ml) Blark TIET 25 5 10 15 20 25

oD 0.073 1.0 0823 0891 078 0,732 0.785 0.839

0.073 0974 ogi7 0ar2 oa12 0,73 o741 0.e27
Uiﬂ?? % 0.827 T4 T 0822

Avernge 0.074 09487 0922 08, 0807 0,735 0.760 0863

S0 0.002 o014 0,005 0019 0.025 0,007 ooy 0.052

A -8 0,000 0912 0,844 0818 0.733 0661 0686 0.7B8

|Rullt'r.u:| cell growth (%) 100.0 529 895 80.3 724 75,2 BB

50 of relative cell growthi%) 1.5 0.6 20 ET 0.8 1.8 5.7

Transformation Assay Sohent:  DMSO 0L1%

Compound E (ug/ml) Well Na, I =] g_.ﬁ 5 10 15 E E 30[DMS0 0.1% TPA, E nErnL

[Na of foci 1 5 13 16 n 38 43 16 tox 5 43
2 2 ] 21 28 48 a5 1 o 2 43
a T a 17 23 53 5 13 tox 7 41
4 7 12 13 27 50 45 9 tox 7 45
El 1] 7 7 22 52 45 13 tox 10 42
[ 12 7 20 30 45 11_tox 1z 40

Avarnge 12 83 157 213 448 457 122 1.2 423

S0 3.5 28 5.1 4.2 98 58 24 35 1.8

Dunnett test L Liad ok L

t-Test for Linegual Varisnces (Aspin-Weich) )

No. of focifwell

g

The:

is zero, This valus was temporarily put to make logarithm graph,
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JAssay Laborstory : Lah IV |

[Eompound:: Lithocholiz acid ]
ITmnl'an\lt';En Assay I
[Promatiom ]
Cell Growth Assay ]
Compound fugml} =34 18 E a5 S0IDMS0C DA% TPA 50 il
10D ’
Avarage 0317 0328 0313 .ory 0360 0487
D 0.008 o014 0ms 0003 11117 ooy
Average-Blank 0256 0,265 0252 0016 0.299 0.406
Relative coll growth (%) as.7 Ba.7 B4.4 55 10000 1357
SD of relative call LY 27 4.5 A8 1.0 Eﬁ a8
Transformation As. Solvent:  DMSO 0L1% |
Compound {ug/mi) Wall Mo CL G RLET 12 18 25 35 S0/DMS0 015 TPA 50 ng/mL
Mo of foci 1 4 1 12 17 Toxie Taoxic 4 9
2 0 7 12 12 Toxic Toxic 1] 12
3 4 2 12 13 Texic Toxis 4 8
4 2 12 17 15 Toxie Tanic 2 4
5 1 B 15 13 Toxie Towic 1 14
[ 3 B 13 14 Toxic Tnﬁ' 3 10
Avarage 23 6.3 135 140 ®DIVDD  DOVAO! 23 a5
50 1.B 4.1 2.1 1.8 #DIVADY DD 1.6 34
Dunnett test * - o
|t-Test far MI Varances Eﬁim""l'l'_;dihﬁ =
The tris value is rero, This value was temporarily put to make logarithm graph.
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|Aszay Lobommiory:

C it : Lithocholic acid ]
T an As
Promathom
Cell Growth Assay Solvent;  DMS0 0.5% =
und {ug/mid Hlank EERES] 10 20 30 35 40 425 45 50[OME0 E TPA 50 ng/mb
oD 0,033 0223 0174 0181 0215 0325 0093 0070 0057 0054 0.223 0,286
0.031 0212 0.183 0168 0233 130 0104 0.068 0.059 0052 o212 0.302
l]&!_ 0.208 0194 O.186 0231 o117 0104 0,065 T Em 0.304
Avernge 0.032 0215 0184 0184 0228 0124 0100 0067 0.058 0,053 g.215 0297
5D 0D 007 0010 0003 .00 00ar 000G 0.003 0.001 0.001 o.oo? L]
Averaga—Blank 0.000 0183 0152 0,153 0,195 0,092 QLDGD 0035 0.028 021 0183 0266
Relative cell growth (%) 100.0 8 B34 1064 505 Irs 18.3 14.2 1.5 100.0 1452
15D of relative call m‘th’[ﬁ] 4.0 55 1.8 54 K] 3._‘5 1.4 0.6 0.6 4.0 54
Transformation Assa Sohant: DMS0 0,5%

L wiid dagml} Wall No. {F 5 0 10 30 35 40 4?'.'9 45 SO{DME0 Dé'iTP.ﬂu 50 nE'rnL
Mo of foci 1 2 17 3 Taoxia Toxia Toutic Toxic Toxio Toxio 2 14
2 2 14 3 Toxic  Toxie Tewie Texie Toxie  Texa 2 17
] 4 8 26 Toxie Taxic Toothe Taule Taxia Toxia 4 18
4 2 29 37 Toxie  Toxio Texic Toxie Toxic Toxie 2 12
5 3 22 3z Toxic  Toxic Towic Texic Toxie  Texio 3 4
B 3 18 40 Tesic  Tewic  Towie  Towc  Tosic  Taxic 3 16
Average 7 18.7 332 w000 RDIVAOD EDIV/DR EDIVADY RDIVADY  EDEIV/O! 7 168
S0 (] 52 49 FODSD RDIVAD! 2DIVAOY eDIVAY  sDOVADD SDIV/D! 0.8 41

Dunnett test band b
t-Test for Unegual Variances {Mpinﬁuluh} T

The trus value is zero, This value was temporardy put to make logasithm graph.
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|Aszay Laboratory: Lab I |
Compananad : Megsrein ]

Toransformation Assay
Initiation |
0.01]0MS0 0.1% MCA Tug/ml
1.523 1.1 0641
1.579 1.058 0631
1.631 107 02|
1.578 1.076 [Eix1]
00054 oo oo
! 1.503 1.002 0.556
Relative cell growth (%) 94.2 943 928 941 1o 1412 150.0 10000 555
S0 of relative call growth(%] 2.1 4.9 24 1.3 a5 4.7 26 54 21 1.0

g

D) CRC R

S o0F _OQUGNSOOTE WCR /e
25
19
22
20
30

222

Average . . ¥ 2. . i E

&0 : ] 0, : 47
Dunnatt test L=
t=Test for Linegual Variances [Aspin-Walch) e

The true vabee = zero, This value was temporarily put to make logarithm graph,
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{Asswy Labosstory: Lak ]
Commpeiiziid Mezerein 1
T H i
Initiation
Coll Growth Assay Salvent:  DMS0 0.1%
Compound {ogdmi) Hiank [~ 0,00000877 mem UFIEE 0000625 00025 0LO1DMS0 01% MCA 1
oD 012 1.001 1144 1.09 1.168 1.208 218
0134 1,169 1.23 1.261 1.288 1.285 1625 2366
0145 1,18 'I.__E'I 1.168 IET IE Ilﬂi 1,19 10,449/
Avernge 0130 1,150 1,195 1173 1248 1.285 1,560 2188 1.150 a4n
5D [ ) 0052 D45 0.0B6 0.069 0072 0.065 0179 0.052 0033
A ik 0,000 1,020 1.064 1.043 L3117 1,155 1.430 2058 1.020 0.281 |
Relative cell growth (%) 1000 104.4 1023 1086 1133 1402 Fl ] 1000 276
S0 of relative cell growth(%) 51 4.4 24 (1] EA 64 175 5.1 33
Transformation Assay Solvent: DMSP_DJH
Coepound ug/ml) Well Ho,__ | 77__0.000039) 0000156 0000625 00025 D.01[DMSO D.1% MCA 1 ug/mL
Mo of foci 1 2 2 3 2 -] 3 14 2 14
2 3 1] 1 2 2 4 12 3 12
3 1 3 2 1 3 3 13 1 1
4 1 2 2 1] 0 2 18 1 8
5 4 2 3 4 1 3 a 4 L]
5] 4 2 3 0 1 E 14 4 g
Average 25 18 23 15 1.7 30 133 25 a2z
5D 1.4 1.0 (k] 1.5 1.2 0.6 29 1.4 a5
Dunnett test o
t-Teast (Aspin-Welch) _ _ .
The trua yakue is zero, This value was temporanily put to make logarthm graph,
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|.'\55.|.}' Laboratory: Lah v ]
[Compeund: Mazerein |
Toransformation Assay |
[Initiation 1
Call Growth Assay |Solvert:  DMSO 0.1%
i £ 0.0D0E3 00013 00025 0,005 l:lll_:l'l DMS0 01% MCA 1 wml..
0337 0,383 0433 0,622 0.67 0.356 0.25
0332 0.3a7a 0438 n.sar 0.E41 0.364 0.265
I:;_-t.~!| 0338 0379 0451 0555 08B 0343 nzszl
Average 0.06% 0.354 0.238 0380 0441 0825 0.664 0354 o2To
5D 0.0m 0011 0,004 0,003 0,004 0029 0.020 0011 0,021
A Blank 0.000 0,286 0267 0311 0,372 0,556 0,595 0.286 0,202
Felative call growth (%) 100.0 936 108.0 130.2 1946 2083 100,0 T0.6
S0 of relative call growth(s) ar 1.3 0.8 3.3 10,2 T4 37 T4
Transformation Assay Sohvent:  DMS0 015 |
Compound (ug/mi) Well No, | 00001 000063 00013 00025 0,005 ﬂ.ﬂIEIHSrD 0.1% MCA 1 ug/mbL
Mo of fooi 1 5 a 1 a a 14 5 42
2 o] 5 2 ] 1 1 10 43
3 10 8 o 8 8 16 10 47
4 B 7 ] 4 ] 13 B 46
5 B 8 7 B 15 12 B 44
& B ] i 10 ] 13 B 52 |
Average 18 F & ] 18 13 o2 132 1.8 45.7
20 1.5 3.2 23 2.6 1.7 20 36
unnatt test fased
|L—Tut for Unagual Varances (Aspin-Walch) ree

The true vakie is rero. This value was temporardy put to make logarthm graph,
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[Azsay Laboratory: Lab | |
Compound; Mezerein ]
Toransformation As

|Pramotiom |
[Cel Growth As=ay [Sotvert:  DMSO 0.1% |
Cummpotnd {ug/mid E 1 10 0001 0003 0,005 0,01 |DMSO 0.1% TPA 50 ng/mi
00 1837 1.789 188 2007 1.085 1.258
0.073 1.05 1.1 1227 141 1.814 1.827 1.801 1921 1.05 12
0077 0097|1047 1248 1418 1816 1888 1863 1.803] 0,657 1
Average 0.074 1044 | 1071 1250 1456 1856 1834 1848 1944 1.044 1279
sD 0002 0044 | 0037 0025 0073 0070 0UM9 0042 0056 0,044 0.057
e=Alank 0.000 0970 | 0997 1176 1382 1781 1760 1774 1858 0870 1.204
elative cell growtn (%) 1000 1028 1213 1425 1837 1815 1828 1928 100.0 1242
S0 of ralstive call hi%) 46 aa 25 15 13 50 43 57 A6 549
[Transformation Assay Solvent:  DMS0 0.1% |
Coanpound fug/ml) Wall N E:; m 00001 00003 00005 0.001 0003 0005 001[0MS0 0.1% TPA 50 ng/mL
INo of foci 1 4 20 ET] 49 60 Toxic Tomia  Toxic 4 a
] ] 7 a6 48 62 Toxic  Toxic  Toxic [ az
3 ] 22 36 50 66 Towic  Toxic  Toxic [ a
4 7 20 42 50 82 Toxie Toxie  Toxic 7 42
5 3 17 40 40 64 Toxia Toxic Toxic 3 3
§ 8 18 ] 42 B2 Touic  Toxic  Toxic a A3
Average 57 175 arz AB5 627 #DIV/D!  EDIV/O!  #DIV/D! 5.1 353
S0 14 54 42 44 2.0 #DMV/D)  EDIVAO!  EDIV/D! 19 55 |
Dunnett test e Rid baad b
|t—Tut for Unequal Variances (Aspin-Walsh) e
The troe is zaro. This vahee was temporanty put to make logarthm graph,
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[Asaay Laharatory :

Lo W

Compound : Mezerein ]
Toransformation Assay |
Promotiom
GColl Growth Assay |Sobvent: DMSO 0.1%
Coampouind g ml Lﬂ'ﬂlﬂk T 01] 0.00000488 0.0000195 00000781 0000313 DMS0 0.1% TPA 50 ng/mbL
oD a1 0.936 0.985 0987 1.041 1322 2269 1.885 0,836 1.30m
s 1.08 1.042 1.084 1.106 1.358 2528 2053 1.08 1.508
= ET wy] 1. 1.1 1,145 1,587 2,594 2071 1.073 1.456
i 0116 1030 1.031 1,066 1.097 1422 2464 2003 1.030 L4z1
|sD 0.005 0081 0041 0088 0.053 0.144 072 0103 0.081 007
Average-Blank 0,000 0914 0918 0.851 0.982 1.307 2,348 1.887 0814 1,305
Ralative call growth (%) 1000 100.2 1040 1074 1430 2569 2065 100.0 1428
|50 of relative call growth(s) 8.9 4.5 9.7 5.7 15.7 18.8 11.2 B.a 11,7
Transformation Assay Solvent:  DMSO 0.1% -
Compound fug/mi) |Wall Mo, |!'f'm Q.00000488 00000155 (UDOOO7TE1 0.000313 000125 0.005 (DM 1% TPA 50 il
No of foci 1 ] § 7 8 3 40 33 ] 1
2 5 1 5 14 a7 50 a5 5 4
3 2 1] 3 1 36 53 47 2z 8
4 2 3 3 1 34 41 43 2 12
a 2 1 4 1] 28 an 25 2 1"
B 2 2 5 E 21 56 40 2 7
Average 32 22 45 8.2 ne 6.5 a2 3.2 122
sD 1.8 21 1.5 26 6.0 T4 1.8 1.8 6.1
Dunnett test ww o o
t-Test for Unequal Varinnces Lﬁ.ipin‘-\‘l'u_lnh} .

The true value is zaro. This vakse was temporarily put 1o make logarthm graph,
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[Rssay Labermtory Lab IV ]
Cosnppouid 2 Muzerein |
[Torsnsformation Assay |
P rewmitiom
Call Growth Assay |Sohvent: DMSO 0.1%
Cognpound lug/ml) Blank AT QUODO0G6Y  QUOD0TE 0uDO04 0.001 1% TPA 50 ng/mL
oD 0062 0,359 0.36 0.366 0412 0.68 0.808 0,354 0483
0.061 0.377 0354 0373 03493 0692 0.763] 0377 045
o.nal 0382 1375 D38 0408 0505 0716 0775 0.363 2507
Avernge o0&t 0.366 0.387 0373 0,404 0486 0,696 0.7a2 0.366 0483
S0 aool 0010 0.004 0.007 0.010 om? 0018 0.023 ooio ooz
Average—Blank 0,000 0,305 0,304 0312 0.343 0425 0.635 0721 0.305 0432
Relative cell growth (%) 1000 100.4 1023 1128 1393 2082 2364 1000 141.7
S0 of ralative call growth(%) 3.2 ER 23 3.3 6.0 1.6 1.2 4.0
Tranaformation Assay |Sodvent: DMSD 0.1%
Compound {ug/ml) Well No, ik, 0.000025 0000054  0.00016  0.0004 0.001 D.MEEIDMEG 018 TPA 50 ng/ml
Ho of foei 1 7 ] ] 8 38 ] 7 ]
2 2 3 1 ] 30 72 2 ]
3 5 4 5 ] 46 73 5 ]
L 3 5 3 8 44 B4 3 13
5 2 ] 3 " 40 69 2 14
[] 1 ] 2 B 36 T4 1 10
Average 33 53 43 B2 402 75.2 33 a8
S0 23 2.1 20 1.6 4.1 54 2.3 31
Dhurnett tast ™ — f—
1t-Test (Assuming Egual Varances) -

The true value & zero, This valus was tamporarly put Lo make fogarithm graph,
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I.-’u:ug Laboratory : Lab [ 1
Compund : Anthrcene =2
Toransformatson Assay
[Initiation |
[Call Growth Assay [Sohest:  DMS0 0.5%
C unil (ug/ml) E 'IE 2; E DMS0 0,1% MCA 1 ug/mbL
a0 .34 1.183 13 1234 1.185 0.581
1.307 1.285 1.355 1323 1,137 0601
128 1318 1301 1286 1.182 0.609
1.309 1.268 1.319 1.281 1.168 0.597
0030 Q0EE o3t 0045 0.oz7 L]
1235 1184 1LM5 1207 1,004 0523
1084 1058 110.2 106.9 1o0.n 478
7 5.8 28 4.0 25 1.3
Sohent:  DMS0 0.5%
WellNo. [ "0 0 15625 3195 625 125 35 50__|OMSO 0.1% WCA 1| ug/mi.
1 8 7 B a 1 4 5 2 24
2 5 ] 5 2 3 3 5 k] 14
3 3 5 3 5 5 1 10 2 24
4 2 1 4 2 [} [ T 4 28
5 8 7 3 [ 1 8 4 3 30
6 | a 10 L3 1 ] 7 2 26
Average 42 58 55 40 28 5.1 6.3 27 243
0 26 21 29 14 22 2.1 2.2 0.8 5.8
Dunnett test M5
t-Tast for Unegual Varances [Aspi u-l

lch

= pero, This valus was temporarily put to make logarithm graph
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Asany Laboratary: Lan 1T ]

Compound: Anthracene I

Toransformation Assay |

il 'I.'?B 313 5.25 1%_5 zajmsn 0% MCA 1 uEl‘nL
2 3 3 3 3 1 5 15
2 2 3 T 1 - | | 18
2 2 1 i) 5 3 L] 18
4 1 4 8 4 3 2 15
2 2 3 3 2 1 2 18
3 2 1] 2 1 0 4 17
Average 25 20 23 a5 27 1.8 a0 16.8
S0 08 0 1.5 28 1.6 1 1.5 1.5
Parametric Dannett M5
t=Test {Assuming Equal Varianges) ] _ i |
The true value is zarc, This valus was temporardy put to make logarithm graph,
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{Assey Laboratiny -

25 5 10 ﬁmgo 0.5% MCA 1 ug/mbL
0.257 0308 n.2e1 oan 0.305 0185
0274 0300 0200 0318 0316 0198
0287 0286 0303 0305 0310 0.200
0213 0287 0292 oan 0310 0.197
J ! 0oms L] 0o ooo7? CUDDG o2
Awerage-Blank 0.000 0279 | 0264 0241 0266 0260 0280 0278 0,166
Relative call growth (%) 100.0 84,7 BG5S 953 933 1004 1000 45
S0 of relative cell growthih) 2.0 54 5.4 37 a8 23 20 43
Transformation Assay Salvent M5S0 0.5%
Compound ug/ml) WellNo_ ] 125 25 5 10 20[0MS0 0.5% MCA 1 ug/mL
Mo of foci 1 3 1 3 4 1 2 3 13
2 2 3 L] 1 2 2 2 LL)
3 o 1 3 3 0 3 0 17
4 2 o 2 1] 2 1 2 16
5 o 2 3 3 2 3 1] 10
] 1 2 2 4 1 4 1 16
Aunrags 1.3 1.5 22 25 13 25 1.3 143
150 .2 1.0 1.2 1.6 08 1.0 1.2 26
Dunnett test
t-Tast for Unsgusl Variancas (Aspin-Wale
: wahin is zoro, This valus was temporanly put to make logarithm graph,
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IE Lahorstary : Lab [ ]
[Eompound; Anthracens ]
[Taransformation Assay
[Promation |
Call Growth As — |sehent:  DMSO 0L5%
Comaound leg/ml} Blasrik A Ayl 1 1 1 25 50/0MSO 0.1%  TPA 50 e/ ml
L] n] o7 0907 088 0881 0894 0886 0862 0879 0,957 :
00EY 0.886 0871 0.845 0.853 0.385 0.am 0.857 0.96% 1,239
IL.MBF ll.m 0,843 0841 0.848 0.86 0.88 0,848/ 0.862 l@ﬂ
Avarage 0.068 0.895 0.865 0,849 0872 0877 0.a7a 08464 05963 1.244
sD 0.00:2 oo 0019 oo oo1a oms 0015 007 0,006 0.023
Average-Blank 0000 0827 0796 0.781 0.804 0.809 0,802 0,738 0894 1L175
|Hnllv1-'r\r¢ cell growth (%) 100.0 96.3 A 972 a78 878 86.2 1000 131.4
SD of relative cell i 1.3 23 1.3 2.3 1.8 1.8 2.0 0.7 LB
Transformation Assay Sohent DMS0 0L5%
Compound [ ml) Well Mo, T 1.5625 3.125 HJE 1;& 25 50{DMS0 D,1% TPA 50 mlL
Mo of foci 1 2 1 3 3 3 k| 2 2z k]
2 3 1 2 3 2 4 o 4 23
3 4 2 2 | 2 2 2 [ 15
4 1 2 1 3 a 1 1 2 17
5 1 4 3 1 4 3 1 2 27
] 3 3] 1 ] 3 5 2 [] 14
Avarage 23 27 20 27 28 30 13 A7 175
S0 1.2 20 o9 0.8 1K) 1.4 08 20 6.5
Dunnatt test NS
|t=Test for Uneqgual Yariances {Aspinr—Walsh) B
The truas value is 2ero, This valse was temporandy put to moke logarithm graph
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[Aisany Laboratory Lab I ]

Compound @ Anthracens |
Torang i &
tl'-“mnmiwn
Cell Growth Assay |Sohvent:  DMSO 0.5%
Coampoand (ug/ml Blank 1_.55 313 6.25 12.5 25|0MS0 0% TPA 50 ng/mlL
oD 0.0728| 0.5185 0558 05402 0.5602 0506 0521 05127 0.6579
00775 0.5245 0552 05379 05522 05048 04981 osany 06761
0.0777 05187) 05303 05078 05617 04831 04801 o4a17 D.6676]
0076 o521 R 0.529 (L5568 0451 0.503 0.508 0.667
0.003 00003 0015 0018 0.005 0025 0.017 0.025 0.009
0.000 0445 0471 0.453 0482 0415 0427 0.433 0581
100.0 1059 10148 1084 833 B1 100.0 136.6
S0 of relative cell growth(%i 0.8 13 4.1 1.1 5.6 38 5.8 21
ﬁmnlfnn'n.ticm Assay Solvent: DMS0 0.5
Ca i fug/m Well Mo, Eiho st 1.56 313 .25 125 25|0MS0 0.1%  TPA 50 ng/ml
Ma aof facl 1 3 3 1 5 1 2 2 12
2 2 4 4 7 7 1 3 12
3 2 2 3 3 ] 4 3 10
L] 4 2 2 5 1 4 B B
5 2 3 ] 3 3 3 3 1"
] 1 2 4 5§ 3 2 3 12
Average 23 7 34 4.7 315 21 ar 108
a0 1.0 0.8 248 15 25 12 12 16
Paramatric Dannett
t=Test (Assuming EE"I Varianoes) o

fh:mﬂu is zero, ﬁu valug was temporarily put to make logarithm graph,
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[Assay Laboraory: Lah ¥T ]
Compuund Anthracege |
Toransformation Asasy |
Promotiom I
Ceall Growth Assa Soleant:  DMS0 0.5%
Compound (g ml) Binnk E 5 10 DMS0O 0, TPA 50 ng/'mlL
oD 0,033 0.208 0.245 0207 0228 0216 0.272
0031 0.23 0.262 0.22 0.233 0.252 031 lI
0032 0243 0237 0247 0221 0.233 0334
Awvsrage 0032 0.227 0.245 0225 0.228 0.234 0,307
0.001 LT 0.007 n.o1e 0018 Q020 0006 oo on3z2
L 0.000 0.202 0.20% 0.185 0213 0153 0.186 0,202 0,275
Relative call growth (%) 100.0 1038 BT 1055 955 97.0 100.0 1262
SO of rolative cell growth(8] B9 a5 88 87 i 3.0 BS 157
Transformation A Solvent: _ DMS0 0.5% |
Compound (ug/ml) T | T FI 5 10 20[DMS0 0.5% _TPA 50 ng/mml.
No of foai 1 3 5 10 13 13 14 3 15
2 3 5 4 4 4 13 3 14
3 i} 8 ] 10 [ 13 o 19
4 1 5 ] 4 14 B 1 16
3 1 2 5 2 14 7 L} a
[ 3 |3 [ 3 3 [ 3 14
Average 18 55 6.7 6.7 a4 10.2 1.8 4.7
5D 1.3 23 23 a4 44 35 1.3 2.9
Dunnatt tast - - [r— .
t-Test for Unegual Variances {(Aspin-Welch) wae
The true value is zero. This value was temporariy put to make logarithm graph,
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Assay Luboratory :

Tab 1

[Eompound Masinitol |
[Taransfarmation Assay |
[initiation ]
Ceall Growth Assay [Solvert:  water 5%
Campound (og/ml} iHl.l.hh | [ = 100 300 1@ ﬂ wn“sﬂ E'['! MOA 1 ugmil
oD 0073 0837 .0z7 1.003 1061 0.996 1.035 112 0,702
0073 0873 0.984 1,009 1.064 1.027 1.024 1,023 0,658
0077 0.935 1,02 0973 1015 0.891 1.009 1022 072
Average noT4 0,948 1.010 0.995 1.047 1.005 1.023 1.055 o7
50 0002 oozl 0.023 001e 0027 0.020 0.013 0.058 ooz
Average-Hiank 0000 DBT4 0.836 0821 0872 0.930 0.948 0941 0632
Ralative call growth (%) 1000 1ar 1053 113 106.4 108.5 100.0 B4.5
S0 of relative call growshi%) 24 16 22 31 22 15 57 1.2
Transformation Assay Sobhemrt: water 5%
Wall Ho. O ET ] 100 300 1000 2500 S000|DMS0 0.1% MCA 1 ug/ml
1 3 0 1 3 3 3 3 3
2 2 2 1] 1 3 2 5 X9
3 1 3 L] 1 2 L] 3 35
4 3 2 1 1] L] 3 1] 39
5 3 1 ] 1] L] 1 2 8
] 4 1 4 1] 3 2 3 28
Avarage 27 1.5 20 08 32 25 27 3.7
50 1.0 1.0 24 1.2 08 1.0 1.6 5.0
Dunnatt test
t-Test for Unequal Variances [Aspin-Welsh) e
The trus value iz zero. This value was temporardy put to make logarithm graph,
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I-‘Lhuz Labofatory :

k|
=

Coampoand _Mnnnito]

Toransformation As

Initiation

Call Growth Assay

Compound lug/ml)

2587
2565
2,525

2568 245 2552

Average s
0015 0104 0071 0.024
lank 000D 2.352 2.238 2.337 #DIv/0! 0,752
Relative call growth (%) 103.0 874 1023 RO FOV O
SO of relative cel growth(§) 45 at 1.0 #DI /0! ROV /0!
Transformation Assay Sohant
Compound {(ug/mi) Wl Mo, 15.8 50 158 500 1580 mfnﬂm 01% MCA lug/ml
No of foai 1 2 2 5 [ 1 o = 1
F4 1 2 a 2 1 2 - 20
3 o 2 2 3 0 5 = 18
4 o 1 o 1 a 2 = 13
5 1 o a 2 2 2 = 1o
[] 2 2 3 0 1 0 = 11
Averagn 1o 1.5 27 1.3 08 18| mDAD 4.0
0.4 0.8 LB 1.2 0B 18| =00 44
unnatt test M.
II:—Tuit for Unequal Yarances (Aspin-Walch) vs 5% Water uull

25
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[Assy Labarmory: Lab IV ]
[Compound Mansitol |
[Toransformation Assay |
o=
Call Growth Assay |Sevent  DW 5%
Compound lug’ml} Blank = 1300 1800 2500 3500 5000|DMS0 0.1% MCA 1 mL
oD 0,063 0285 03 0307 0338 0322 0321 02
0.08] 0.3 0.305 0.342 Daz2z 0.324 a7 0.208(
posal 0305 o317 032 038 0307 0299 0226
Averags 0.0 0297 0315 0323 0,329 0318 0312 | #D0VAD! 0219
SO 0002 0.010 0010 0,018 0.007 0.004 00z | eDiv/O 0.010
Average-Blank 0.000 0.236 0.255 0262 0.268 0.257 0.252 | D0 0.159
Relative cell growth (%) 100.0 1079 imaz 1136 1049 1066 | 8DV 0 HOIV /0
IS_D of relative cell growth{%) 44 41 15 30 39 5.0 =00/ DIV
Transformation Assay Salvant W 5%
Compound (ag‘ml) Wall o, IS 1300 1800 2500 3500 _ 5000[DMSO 0.1% MCA 1 ug/ml
Mo of foci 1 3 2 1 1 a 4 2 33
2 o o 2 2 o 3 2 39
3 2 1 1 2 3 i o 38
4 o 2 3 o 1 0 1 a5
5 o 1] 2 1 2 ] 1 43
f 2 1] 2 1 2 1 0 a5
Average 1.2 o8 18 1.2 18 1.5 1.0 405
S0 1.3 1.0 0.8 08 1.2 16 o8 18
Dranmett test M5
|t=Test for Unequal Yariances (Aspin-Walch] waw
The true vahieo is zero. This vaiuse was temporarily put to make logarthm graph,
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|Assay Labortony: Lah 1 1

(Cosnpoand 3 Mannitol ]
Toransfoermation Assay ;
Promiotiom
[Cell Grewth Assay Salvent:  water 5%
Compaamd (uz/ Hilank e B §-§ 100 E 1 2 DMS0 01% TPA 50 ng/mL
1082 1.09 .09 1,102 1,107 112 1415
0073 0983 1.021 1.04 1.0a2 1,032 1,039 1.048 1.388
ﬂETT 1,018 1.0_2'5 1,01 1,02 1.062 1,049 1.06 14486
Ayerage 0074 1,033 1,047 1.047 1,048 1,065 1.065 1.078 1416
=D ooz 005s 0uas 0040 0.03a 0035 0.oar 0.038 [P
Awerage-Blank 0,000 D956 | 0873 0872 0973 0831 0861 1,002 1347
Ralative call growth (%) 100.0 101.5 101.4 101.5 1034 1033 100.0 1340
20 of relathve Hﬂ_‘m’l‘]’lﬁ},_ 6.1 4.1 4.2 4.0 a7 a8 a4 29
Transformation Assay Sobvent:  water 5%
Compound (ug/ml) ﬂl Mo, [ESEEes 10480 300 1 2500 MS0 ll.l\ TPA 50 ng/ml,
Mo of foci 1 a 4 1 12 a 5 12 51
2 [ 2 8 13 7 1 5 48
: | 3 14 1] a k| 2 0 42
4 4 2 4 B 8 B 4 52
5 7 5 [ ] 3 ] 12 53
) L] T B 8 B | B 55
Average 53 6.3 1.2 8.2 5.2 L B2 50.2
50 21 45 20 a2 26 20 36 46
Dunnett test N5,
t-Test (Asswming Equal Varances) as

The true valie s zero, This valus was temporarily put to make logarithm graph,
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[Assay Loborstory: Lah T ]
Coppound Mangizol |

is zero. This value was temporarly put to make iogarithm graph,

MNo. of fociiwell

m Promotion i
25 ( 1 100
20 | 1 80
15 | 60
10 | 40
5 | { 20
0 0
10 100 1000 10000

Mannitol (pg/mil)

(%) UImouiB jjea eaneley

—&—Focl

—0— Coll growth |

2393 1.984 219 2513 2172 259
0,196 2172| 2208 2164 2336 2098 2431 2289 - 3.369|
0218 2.14 7 1 4 5 - 3339

= 0,185 2235 | 2258 2101 2272 2257 2309 2357 | #DNV/O 3400
S0 0.024 0,133 ans o 005 0224 0130 0203 | #O0V/O0 0.081
s-Blark 0,000 2040 | 2083 1806 2077 2062 2114 2182 | sDIV/O! 3205

Relative cell growth (%) 1000 1010 934 1018 1010 1046 1060 #DIV/C #O /0!

ls_n of relative call growths) 65 58 50 52 110 6.4 9.9 | o/ FDIV/0!

Transformation Assay Solvent:  DW.5% |
[Compound (ag/ml) WelNo [ 90| 158 50 158 500 _ 1580 _5000/DMSO 0.1% TPA 50 ng/ml
[Mo of foci 1 3 3 5 o 3 1 4 - 12
2 2 1 3 1 3 1 3 - 12
3 2 a 4 2 o 2 5 - 10
4 1 G 2 1 2 2 4 = 6
5 4 4 3 4 2 2 7 - 9
i a 4 1 5 7 2 3 - 3
Average 28 a5 a0 22 28 %] 43| #DIV/O! 87
& 1.5 L6 1.4 1.9 23 0.5 151 Dm0 35
Dunnett test M.5.
t=Tast for Unequal Yariances (Aspin-Walch) va 5% Water =



Assay Laboratary : Lab IV

[Compound: Masnitc] I
Toransformation Assay |
|Promotiom |
Coll Growth Assay |Sobvent: DWW 5% _
Compound Lag/ml) Blank B £A0 1200 1800 2500 5000[DMS0 0,1% TPA ml
oD 0.063 0272( 0273 0282 0275 0286 20275 0267 0,305
006 D.259 0274 0.282 0.267 0.282 0262 0.261 0.305
0059 73 0249 0280  0.264 0.28 0297
Average 0.061 0.265 0272 0270 0.264 0.286 0257 0263 [ #DIV/0 0.302
SD 0.002 o007 0.003 0,005 0013 0.004 0007 0004 | 8DV 0.005
Average-Hlank 0.000 0205| 0211 028 0203 0225 0208 0202 | SDIV/DY 0.242
Relative cell growth (%) 100,0 1033 106.7 99.2 1009 100.8 98.7 | #DIV/OP FOIV /0!
|su of relative call growthiX)} az 1.3 25 85 L7 34 1.8 somv/o #0000
Transformation As Solvent: DWW 54
Compeund (ug/'mi) Wall Mo, I8 50 280 1200 1800 2500 3500 _ 5000/DMSO 0.1% TPA 50 ng/ml
Mo of foci 1 1 2 2 2 0 2 1 4 g
2 0 2 1 1 ] 1 a 1 ]
3 3 1 2 ] 1 o o 2 12
1 2 1 0 1 0 2 1 3 8
5 1 2 2 2 5 2 [1] 2 13
[ 2 2 2 5 2 1 2 2 B
Average 15 1.7 15 18 1.7 1.3 1.2 24 10.2
S0 1.0 0.5 08 17 1.9 08 1.2 1.0 21
Dunnett test N5,
.

t-Tast for Unequal Yarances (As

)

p trum value is zers. This value was temporarky put to make logarthm graph,
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[Bussay Laboratory: Lab [ |
[Campoind: Caffeine ]
[Toransformation Assay
ﬁ_t’i' SO
Cell Growth Assay Solvent:  water 5%
Compound lug/ml) Blank [ 30 100 300 400 500 00 700 B00[DMSO 0.1%  MCA 1 ug/ml
oD 3 1.0080 1.258 1 0.667 0.341 0213 0202 024 1.159 0539/
0088 1.052 1118 0.968 0554 0318 o211 0183 0.189 1173 0654
1078] 1155 0844 051 026 0213 0185 0188 1243
Average 0086 1.047 1177 0970 oan 0306 naiz oim 0.194 1182 0.607
S0 0.005 0.035 0072 0028 0.081 0.042 0001 oo 0006 0.045 0.068
Average-Blank 0.000 0.941 1.091 0,884 0,491 0220 0126 0,105 0,108 1,108 0.521
Relative cell growth (%) 100.0 1138 920 a1 229 132 1.0 12 100.0 472
5D of relative cell growth{%) 3.7 15 29 B4 43 0.1 1.0 0.9 4,1 6.2
Transformation Assay Solvent:  water 5% | e
Campounid I] ‘Wall Mo, L= TE @ ‘_E E E 00 BO0(DMS0 0.1% MCA 1 ug/ml
Ho of foci 1 1 1 2 4 2 1 0 4 o 18
2 i i 1 2 ] 2 2 1 o 15
3 5 2 3 o 1 2 0 3 1 17
1 3 2 2 2 2 3 0 0 3 18
5 1 3 o 2 2 1 1 1 2 25
L] 1 1] 2 2 3 B 3 2 2 24
Average 23 18 1.7 20 1.7 25 1.0 1.8 1.3 18.7
50 1.8 1.2 1.0 1.3 1.0 1.5 13 L5 1.2 4.0
Dunnett test
e

t=Test for Unequal Variances {Jﬁ:plrr'wnkh:]

is zero, This value was temporarily put to make logarithm graph.
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[Assay Laburatory Lab ¥
Compaand Caffelsie
Toransformati
Initiation
Call Growth Assay Sohvent: Water 5%
Compound (g /ml) Blank A 100 200 300 400 500/DMS0 0.1% MCA | ug/ml
oD 0.0628 1.0052 1.0452 1.0831 08255 04186 02801 08554 0.5062
0.0707 11261 11784 11084 09364 04261 02435 0.9557 05617
00747 11027  1.1232 1.0451 07562  D5056 02084 0.9028 04850
Average 0069 1.078 LG 1.079 0,839 0,450 0.248 0.905 0518
50 0,006 0064 0.0687 0.032 o0&t 0.048 o042 0.050 003s
Average—Blank 0,000 1,009 1,046 1008 0770 0381 0178 0,835 0448
Relative coll growth (%) 100.0 10a.7 1001 TE3 are 1.7 100.0 537
50 of relative call growth(%) A4 6.6 3.2 a0 4.7 41 6.0 4.7
Transformation Assay Solvent:  Water 5% _
“cenpound lug/ Well Ho__ [ s 100200 300 400 SDO[DMED 0.1% MCA | ug/ml
Na of foal 1 4 8 7 T B 5 4 3
2 1 2 5 1] 9 4 2 45
3 2 1 d 7 a a 1 28
4 4 3 7 5 L] 3 1 a9
5 3 o 2 3 4 7 6 45
] 2 B 4 i 5 3 3 E
[‘.w 27 in 4.7 b2 58 37 13 413
50 1.2 25 2.1 33 23 23 1.8 9.4
Dunnatt tast N.5.
t=Test for Unequal Varasnces mgnﬁ-mtahil o
The truevshe is zero, Thes valse was temporardy put to make logarithm graph,
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{Assay Laboratory: Lab Vi
[Compsand: Cffeinn
Toransformaton Assay
[Initintion |
Cell Growth Assay [Sovent:  DMSO 0.5%
Compound (ug/ml) Blark TS 6.25 125 25 50 100 OIS0 0.5% 1 ug/ml
00 0,033 0342 0293 0267 0318 028 0303 0,342 GXED
0,032 0316 0281 029 031 0272 0312 0316 0.203]
0.03) 03zl o281 77 032 0.202
Average 0.037 0376 | 0288 0293 0317 0286 0287 ADNO! 03286 0,195
|sD 0.001 0014 | 0006 0028 0007 ODIE  OOIE  RDIV/O! om4 0oz
Ay ik 0.000 0294 | 0256 0261 0285 0253 0265  #DIV/OD 0.294 0,163
Ralative cell growth (%) 100.0 812 Ba.a 96,8 858 802 #DiV/O 100.0 558
[SD of relative cell growtiv%) 48 2.2 9.4 2.4 53 62 #DIV/O! 48 42
625 125 25 50 100 IDMSO 0.5% MCA 1 ug/mb
3 2 o 5 3 3 15
1 2 ] 0 ) 1 16
2 1 ] 1 10 0 17
a4 3 0 3 2 1 23
2 1 1 3 3 4 15
1 1 2 3 4 2 13
22 1.7 05 25 A0 #D0VAO! 18 172
1.2 0 0.8 16 30 #DpVSO 1.5 15
L]

& i zero. This value was tempaorarily put to make logarithm graph,
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|Assay Laboratory: Lab [

Compaund : Calfoine ]
[Teransformation Assay |
Promotiom
Coll Growth Assay Solvent:  water 5% |
Compound (ag/mi) Hlank = 10 25 50 100 5@{[1“59 O.1% _TPA 50 ng/mlL |
[&]8] 0.073 1.098 08499 0543 0854 0,758 0625 056 0473 1,069 1,257
0.073] 1.061 DO64 0927 0BT 0757 0661 055 0452 1.048 1.238
ll'}iﬂ:.l'? ﬂ.“ﬂl 0.951 0.502 0.846 0.745 0617 0555 0456 1.028 1.271
o.or4 1,052 0,985 0924 0871 0.754 0634 0.555 0.450 1.048 1.255
0002 0.050 ooig oozt onz4 o.0os ooz3 0005 o0 0.0zo o017
0,000 Dg77| D910 0BS5S0 0797 0679 0560 0481 0386 0,974 1.181
1000 a1 BE.S BL.S B9.5 57.3 492 IS5 100.0 121.2
S0 of relative cell growth(%) 5.1 1.9 21 25 0.8 24 05 1.1 2.1 1.7
[Transformation Assay __ |Solvent: _ water 5% 0
il (g Well Mo EFEERD 10 E 50 1@ Eﬂ E y DMSO E'“ TPA 50 ng/mL
Mo of focl 1 3 1 a 3 2 o a 1] 4 28
2 3 0 1 4 i} i} 0 1 4 N
3 ] 3 B 3 2 1 [/} o 8 Ab
4 5 2 3 4 1 [i] [i] i} [ 33
5 5 4 4 2 2 0 0 o B a7
6 8 2 5 ] 2 '] 0 1] ] E
Avaragn 50 20 40 a5 1.5 0.2 0.0 02 6.7 355
S0 1.9 4 24 1.0 [AR:] 04 o 04 23 6.1
Dunnat test
t=Test for Lnagqual Varances (Aspin-Walch) e

value is zero. This value was temporarly put to make logarithm graph,
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Assay Laboratary ! Lab ¥ |

[Campound: Callieing ]

|Tmr'nmﬂnn Aszay

[Promatiom |

Cell Growth Aszay [Solvent:  Water 5% |

Compound {ug/ml) Blank FEIEEE] 10 30 1080 2100 00 S00|IDMS0O 0.1% TPA 50 ng/mil

oD 0.DEES 0.9931 0794 07031 03734 0373 03181 02948 0.7554 07851

00703 08022 07417 06878 D323 0349 02525 03135 0.7473 0.81349|
00744 0B544| 07052 06533 03971 03285 03108 02929 0.7078 .73 |

Average 00T 0817 [ TH] 0.685 0.365 0.350 0.293 0.300 0737 077

50 0004 0.070 0upas 0027 0,033 0023 0.035 oo o2 a2

Average-Blank 0,000 0B46| 0677 0615 0294 0280 D223 0.230 D.667 0.706

Relative call growth (%) 10000 80.0 126 44 331 263 02 100.0 106.0

SD of relative cell growth(%) 83 53 3.2 45 27 4.2 13 348 6.3

Transformation Assay Solvent  Wiater 5% |

Compound (ug/ml) WellNo__ || 10 0o 9 o _ SOONSOOW TPAS0ng/nl )

Mo of foei 1 4 1 5 3 1 2 1 3 17
2 1 2 4 2 3 1] o 2 25
3 & 3 o o 3 1 1 2 22
4 2 1] 3 5 3 o o 1 26
5 T 2 1 k| 1 4 o 2 20
[ 5 1 0 2 3 J 1 B 19

Average 42 15 22 25 23 1.1 0.5 27 215

50 23 1,0 21 LE 1.0 L5 a5 1.8 a5

Dunnett test M.5.

|1‘."T||.-.'t for Unequal Variances [Aspin-Walsh) -hl

The trus vakis is zern, This valus was temporarily put to make logarithm graph
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Assay Laboratopy !

IEI;M"UJM: Caffelne 4

Toransformation Ass

[Promatiom |

[Cell Grawth Assay

Compound (ug/ml) 125 25 50____100[DMSO 05 _TPA
oD 0229 0.2:n 0227 0205 0268 0315
0248 0,233 0.233 0,208 0.253 0.377
37 D242 | 0211 0245 0202 0233 0203 0.242 0,342
Average 0.032 0,254 0.227 o241 0,222 0228 0,205 0.254 0.345
sD 0001 ooma 0014 aon ooar 0.005 0.o02 o3 o.oan
A ~Hlank (X0 0222 0194 0.209 0,150 0185 0172 0222 0312
Relative call growth (%) 100.0 8715 .0 BS54 BE.O 1.6 1000 140.7
S0 of relative cell growthi{%) 5.9 8.1 4.8 18 23 0.7 58 14.0
[Transfarmation Assay Solvent.  DMSO 0.5%
|F.4EE|.:||d g /i) Well No.JUSINRRSWNS| 625 125 25 50____1D0[DMSO 054 TPA 50 ng/mL
Mo of fec 1 5 2 2 2 1 2 5 1B
2 4 3 2 (] 2 1] 4 15
3 2 4 1 ] 2 4 2 11
4 3 5 2 5 1] 1 3 14
5 3 4 3 5 1 1 3 25
[ 7 2 5 4 3 3 T 16
Avarsge 4.0 33 25 43 .5 1.8 40 16.5
5D 18 1.2 14 1.4 1.0 15 18 48
Dunnnett test N.S,
t=Test for U Variances (Aspin—Walch [
e 18 Pero. This valus was tamporarily put to make logarithm graph
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|Assay Luboratory :

Lab I

Compound;

ITannmthn Agsay

[nitiation |

Cell Growth Assay

- 25 50 100 150 200 250 300 400[DMS0 005 MCA 1 ug/mL
lon : 126 1.1 1045 O0B47T 0677 0388 0200 014 1.265 0613
. 1105 1926 1023 0B4B 0595 0360 0256 0132 1.245 0.636
0,09 1.201 115 1015 0975 0822 0609 0387 0279 013 1,163 0.65|
Average 0.086 1273 172 L4 1014 039 0627 0385 0 OME 0134 1.224 0633
SO0 0.005 0069 | O00B0 QM3 0036 0015 O0M4 0015 Q036 0.005 0.054 0019
Average-Blark 0.000 1087 10B6 1028 0928 0753 0541 0295 Q162 0048 1,136 0547
Relative coll growth (% woo| =5 8se 78z B15 456 252 137 40 100.0 48,1
SD of relative cell grewthiX] 58 [ % 1.1 a0 1.3 a7 1.2 30 04 4.7 1.6
Water
T 25 50 100 150 200 250 300 400[OMS0 0.1% MCA 1 ug/mL
1 4 1 4 E] a F] 3 1 4 5 35
2 0 1 1 k] 2 1 ] [ 1 2 25
3 4 2 ] z F] 4 ] F] ] 1 7
4 a (] 1 4 3 ] 2 1 2 3 23
5 5 1 1 1 3 1 4 2 1 1 20
§ 0 3 3 3 Fi 2 2 P 3 2 30
27 1.7 1.7 27 20 25 28 23 25 23 26.7
22 12 1.5 1.0 1.1 1.4 08 19 1.4 1.5 53
M5
t-Test for Unegual Varances leh) --l
y true value (s zero, This value was temporarily put to make logarithm graph,
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|Assay Laboratory : Lab 1 ]

Compoand : carble

Toransformation Assay i

Cell Growth Assay |sotvent:  Water 5% |

Compound (ug/mi H ; (¥ 10 150 300 400 AMIOMS0 0.1% MCA 1 ml

[&]8] 0.0B18 08058 07884 06374 05769 04324 03673 01482 00848 06681 0.365
00852 0.7641| 0B0O18 06593 06011 04616 02297 09034 00909 06958 04468
(L0854 0.7624] 0.5368 E.?ITB 06074 04524 03323 01332 00800 0G5 0.4105

Average 0.084 0.787 0,843 0682 0.595 0.445 0310 0.128 0,086 e 0407

S0 ooz L4 008z 0.058 0016 0015 0072 0023 QD05 0.023 0.041

Average—Blank 0,000 0,703 0.758 0,547 0511 0365 0226 0,044 0.001 0587 0.323

Falative call growth (%) 100.0 107.9 849 121 519 a 683 0z 100.0 550

|50 of relative call growthi%) 3.0 1.6 B.3 23 21 102 32 0.7 39 1.0

[Transformation Assay Solvent  Water 5%

Cam il (ug/| Wall Mo, | 0 S 10 IE @ ilﬂ m- 1m A20[DMS0 0,1% MCA 1 EML
Ma of foacl 1 2 1 2 1 1 a 1] 1] 2 13
2 3 2 3 1 (1] 0 1 0 1 8
3 0 3 1 1 3 o 2 1 1 2
4 2 3 3 o 1 1 o 1] 3 14
5 1} 1 4 2 2 ] o 0 0 17
[ 5 3 0 1 1 0 0 1] 1 ﬂ_
Average 20 22 2.2 .o 1.3 02 05 02 1.3 158
=D 13 1.0 1.5 0.6 1.0 04 08 0.4 1.0 53
Dunnett test
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[Azsay Laborasory: Lab IV |

Compound: o acid
[Toransformation Assay |
it it ion
Cell Growth Assay Solvent: DWW 5%
[Compound (ug/ml) Blank ' 75 110 150 210 300 420  BOOJDMSO O.1% MCA
oD 0.039 0355 0354 037 0355 0342 0291 0057 0041 0114
0.099 0.36 0.06 0.105
.04 0387 0052
Avarnge 0039 0.361 0349 0,364 0344 033z 0273 0058 0042 | =00V 0108
S 0,001 0006 ( 004 00 0016 0018 0016 0004 0000 | #DIV/ODY 0.005
Average-Blank 0,000 0421 0310 0325 0305 0292 0234 0017 0003 ) sO0VO 0.069
Relative cell growth (%) 10000 965 101.0 849 1.0 127 53 08| #DivV/O! #0IV/0!
S0 of relative cell growth{%) 19 4.2 32 5.0 5.6 4.9 1.3 03| #0iv/0 ROV D1
o 5 110 150 710 300 470 _ GOOJDMSO 0.0% MGA 1 ug/mL
3 8 3 4 2 3 1 Toxic 3 48
3 5 5 4 3 4 5 Toxic T 40
4 5 T 5 3 2 4 Toxic 4 a1
3 4 3 L] 4 5 5 Toxio & 44
6 2 4 ] 2 3 1 Toxic 4 46
3 2 7 [ 5 2 1_Toxis 5 43
42 4.7 4.8 48 37 3z 28 55 437
1.5 20 .8 .o 1.6 1.2 20 1.49 a0
aEm
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[Assay Laborstory: Lab [ |

[ 1af : arblc acid

Tormng ion Ag

Promiotkom

|Call Growth Assoy Solvent  Water 5%

L und (g mi Blank 50 100 200 300 400 500 600 BODIDMSO 0.1% TPA 50 ng/ml

oD 0,073 1.148 1.068 112 1.04 1.063 1.044 088 0540 0557 1.108 1.408
0.073 112 1.049 1107 1.048 1.027 1015 1036 0865 0512 1.058 1.258
0,077 1.182 1.082 1.109 1.118 1.08 1.059 1.072 1071 0.465) 1,076 1231

Avernge 0074 1.150 1.066 1112 1.065 1.057 1.039 1033 05995 0513 1.081 1313

5D Qo2 01031 0017 0007 0043 Q027 0022 004 0066 0044 0,025 0.0%0

Average-Blank 0,000 | 1.076 0,992 1038 0904 0GB 0865 0858 0821 0438 1.006 1.238

Ralative call growth (%) 10000 922 964 924 913 Ba.7 Bl B5.6 407 1000 1230

50 of relative call growth(%) 28 1.5 07 4.0 25 21 18 6.2 4.1 2.5 B9

[Transformation Assay  [Sohvent: _Water 5%

Compound (ug/ml Well Mo, B 50 100 200 300 400 500 [ BO0[DMS0 0.1% TRA 50 ng/mL

Mo of foci 1 1 ] 2 1 1 B Tox ToX  ToX 3 a5
2 5 1 3 1 1 1 Tox ToX  ToX E 0
3 5 1 1 1 1 1 Tox TeX  ToX 12 43
4 2 3 2 2 0 1 Tox ToX  ToX 4 35
5 4 o 0 1 1 3 Tox ToX TokX 5 40
[ ? 2 1 3 1 1 Tox ToX __ ToX 12 40

Average 45 12 15 L5 08 22 7.5 n2

18 12 10 08 04 20 40 47
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|Aszay Laboratory; Lab 11 |

Compoind ¢ AL
T fi on
Promotiom
Call Growth Assay Salvent: Water 5% _
Cosnpotand fug/ mi lank it s 150 300 600 700 800 $00 1500 0OMS0 0.1% TPA 50 ng/mL
oD 0075 05354 05630 05204 05621 05078 04843 04388 02523 0.5052 07007
0.0765 05567 05306 0524 0554 06247 05111 04453 0.24 0.5333 0.7167
| 00738| _ 05151| 05263 04986 05416 05067 05007 04253 02258  0.4879 0.68
i 0075 0537| 0540 0514 0553 0546 0480 0436 0239 0.509 0.699
5D 0.001 o2 o2l 0014 o010 QuDET 0014 oo o3 23 onis
~Blank 0.000 0482 | D465 0430 0477 0471 0424 DI 0164 D434 0624
Relative call growth (%) 1on.o 100.7 5.1 1034 1020 1.7 8.2 A58 100.0 1439
S0 of relative :url_ll'm'tm} 4.5 4.5 3.0 22 14.6 28 22 28 53 4.2
Transformation Assay Saobeant: Water 5% -
Compound (ug/ml) Well No. FE 150 300 500 700 BOO 900 1500]DMSO 015 TPA 50 ng/ml
Mo of foci 1 3 1 o o 1] o (1] o 3 1
2 1 i} o 2 i} 1] ] 0 4 1
3 2 0 o o [i] (1] o e} 1 12
4 3 1] o o 1 (1] 1] o ] 10
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[ 0 ] 0 1 1 0 1] 0 1 11
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S0 1.2 04 0.4 0g 0.5 oo 0.0 oo 1.9 0.8
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[Assay Labortory: Lsh [ |

Compismn :

Toransformation Assay

150{0MS0 0.1%  TPA 50 ng/mL

oD ] 0.0595 0358 03584 03605  0.35610 0361 03122 03374 035 04838

0.0508 03mM5 03685 03728 03463 036659 03088 03483 5.35‘]1 05203
_0.0597 03542) 03457 03774 03316 03706 02044 03772 0,330 0.5025
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S0 0.000 0,009 ooz 0.009 00z 0.005 0010 oon ooz ooe
\Average-Blank 0L 0,302 0.298 0.3 0.285 0307 0248 0.278 0.284 0442
Relative cell growth (%) 100.0 9a.7 1030 845 101.6 B1.5 822 100.0 155.7
S0 of relative cell growth(%) 30 a0 EE 4.1 1.6 3.2 d.5 4.2 G5
Transformation Assay Solvent:  water 5%
Compound {ug mi) ‘Wil N_n EEEE EI 1 10 50 100 'IEUIDHSU 0.1% TPA 50 nErﬁL
|Mo of foci 1 0 1 ] o o 0 0 1 9
2 1 o 1 o a 1] o o 12
3 1 i} 1] 0 o o 0 3 10
4 1 1 o 1 ] o o 2 4
5 a 1 1 a i} o Li] o 11
13 0 0 0 - 1] [1] a 13
Average 1.0 05 0.3 oz oo oo L] 1.0 115
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[Aszay Laboratory : Lab B |
G i ;
Toranaformation Assey
[Prametiom |
Call Growth Assay Sabeant: W 5%
Comnpaund {ug/ml) Hiank 110 150 210 300 440 G00|DMS0 0L1%  TPA 50
0312 0321 0118 0.322 037 0328 0158 0388
0313 0332 0315 0315 0348 0337 0.147 0.402
0320] 0333 0321 0323 032 035 01N 0457
0318 0329 0318 0320 0.336 0347 0160 | #DNVOY 0416
0.010 0.007 0.003 0.004 ooe 0025 0014 | DIV 0.038
0.258 0268 0258 0.260 0.275 0286 0.099 | 00D 0355
10000 104.1 1000 100.8 106.9 1111 386 | #DIVSO EDIV /0
3.7 26 1.2 1.7 [ K] &y 53 [ 8DV HOIV/ 0
T ransformation Solvent:  DW 5%
Coanpound lug/ml} Wei Ho. Fie ; 110 150 210 300 420 BO0IDMS0 0.1% TPA 50 ng/ml
Mo of focl 1 1 1 1 2 2 0 TOX 2 28
2 2 1 1 2 2 2 1 20
3 3 1] 0 1 0 1 2 17
1 3 1 1] 3 L] 3 3 17
5 2 1] 1 1 1 1 3 18
L] 2 1] 1 0 1] 3 ] 21
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Annex 5

Table 55
Supplier, catalog number and lot number of test chemicals in the phase I of 96-well
method validation study.

Chemical CAS no.2  Supplier Catalog no. Lot no.
3-Methylcholanthrene 56-49-5 Supelco 442388 LB61087

Benzolalpyrene 50-32-8 Wako 020-13591 TSL8636
2-Acetylaminofluorene 53-96-3 Ultra Scientific Rce-002 NTO1276

TPAP 16561-29-8 Wako 545-00261 UIL0088

o Toluidine 95-53-4 Wako 209-01992 PEH9805

Anthracene 120-12-7 Wako 010-04222 PEG1159
Phenanthrene ... .85:01:8 . Wako 162-00852 . PENO411
3-Methylcholanthrene 56-49-5 Aldrich 213942 11303JE Positive control
TPA 16561-29-8 Sigma P8139 038K1501  Positive control

a Chemical Abstract Service registry number.
b 12- O-tetradecanoylphorbol-13-acetate.

Table 56
Supplier, catalog number and lot number of test chemicals in the phase II of 96-well
method validation study.

Chemical CAS no.2 Supplier Catalog no. Lot no.
N-Methyl- N*nitro- N-nitrosoguanidine 70-25-7 TCI Mo0527 2VXVI
Benzolalpyrene 50-32-8 Wako 020-13591 KWP9839
Dibenz[a,Alanthracene 53-70-3 TCI D0145 JFO01

Sodium arsenite 7784-46-5 Wako 199-01242 CDJ5162
Cadmium chloride 10108-64-2 Wako 032-00122 PEE3332
Methapyrilene HC1 135-23-9 Sigma M9125-25G  037F09291
Mezerein 34807-41-5 Wako 544-01691 GNM1691
Lithocholic acid 434-13-9 Wako 127-04982 DPF1761
Pyrene 129-00-0 Wako 167-05302 KWMO0171
Caprolactam 105-60-2 Wako 036-01122 CDL2706
Ampicillin sodium 69-52-3 Wako 016-10373 CDM1299
L-Ascorbic acid 50-81-7 Wako 012-04802 CDG0167
D-Mannitol 69-65-8 Wako 139-00842 CDK3426
Caffeine 58-08-2 Wako 031-06792 CDK3686
Phorbol 17673-25-5 MP Biomedicals 151849 8218F

Eugenol 97:53:0...........] Wako, ... 053:03932 ... KWJ3327 ...
3-Methylcholanthrene 56-49-5 Aldrich 11303JE Positive control
TPAP 16561-29-8 Sigma 038K1501 Positive control

a Chemical Abstract Service registry number.
b 12- O-tetradecanoylphorbol-13-acetate.



Annex 6

Protocol of Bhas 42 Cell Transformation Assay (2008.11.18)
96-Well Method  Ver. 2

This protocol is described for the international validation study of Bhas 42 cell transformation assay using 96-well
plates. Materials and reagents with their catalogue numbers are listed in annex 1.

I. Preparation

1. Materials

1) Cell line

Bhas 42 cells (v-Ha-ras-transfected Balb/c 3T3 clone A31-1-1 cells)*®: Free from bacteria, fungi and
mycoplasma, supplied from HRI (Hatano Research Institute, Food and Drug Safety Center, Japan) Cell Bank.

2) Media

MEM: Minimum essential medium with 2.2 g/L NaHCO:s.

DMEM/F12: Dulbecco’s modified Eagle’s medium/F12 with 1.2 g/L NaHCO:s.

FBS: Fetal bovine serum should be selected showing a low spontaneous focus formation and a high focus
formation in the positive control.

PS: Penicillin G sodium (10000 units/mL) and streptomycin sulfate (10 mg/mL).

M10F: MEM + 10% FBS + 1% PS (500 mL MEM + 56 mL FBS + 5 mL PS): Used for the expansion of provided
cells, cell storage, and the first culture after thawing.

DF5F: DMEM/F12 + 5% FBS + 1% PS (500 mL DMEM/F12 + 26.5 mL FBS + 5 mL PS): Used for routine
passages, cell growth assays and transformation assays.

3) Chemicals

Test chemicals and solvent/vehicle: Test chemicals are dissolved or suspended in an appropriate solvent or vehicle
and diluted with the solvent/vehicle to each individual concentration before added to culture media so that all
chemical treatment media contain an equal concentration of the solvent/vehicle. The final concentration of the
solvent/vehicle in the medium is 5% with distilled water/ultra pure water and 0.1% with DMSO (permissible up to
0.5% when a test chemical does not dissolve).

Negative and positive controls: The solvent/vehicle for a test chemical is used as the negative control. A known
initiator,  3-methylcholanthrene  (MCA: final concentration of 1 pg/mL), and a promoter,
12-O-tetradecanoylphorbol-13- acetate (TPA: final concentration of 50 ng/mL), are used for the positive controls.

4) Fixatives and staining solutions

Formalin (37% formaldehyde): Used for fixing cells.

Methanol: Used for fixing cells.

0.1% crystal violet (CV) solution: Used for staining cells in cell growth assays. First, 1 g of crystal violet is
dissolved in 50 mL of ethanol, and the total volume is adjusted to 1 L with distilled water/ultra pure water.
Extraction solution (0.02 mol/L HCI and 50% ethanol): Used for extracting CV in cell growth assays. 480 mL
distilled water/ultra pure water + 500 mL ethanol + 20 mL 1 M HCI.



5% Giemsa solution: Used for staining cells in transformation assays.

5) Culture vessels
$100-mm dishes: Used for routine passage.
96-well plates: Used for cell growth and transformation assays.

6) Micropipettes
Electronic multichannel pipettes are convenient.

2. Cell culture

1) Cell culture and passage

Bhas 42 cells are cultured in a humidified 5% CO, incubator at 37°C. The passage should be done at about 70%
confluence of cell growth.

2) Preparation of cell stock

The provided cells are expanded in M10F. The regular method of preparation of cell stock is as follows:

One tube (2.5 x 10° cells) is thawed and suspended in 50 mL of M10F. The cell suspension is distributed into 5 of
100-mm tissue culture dishes at a volume of 10 mL/dish and cultured. Usually the cultures become to be 50-70%
confluent in 4 days under these conditions. The cultures at 50-70% confluence are trypsinized with 0.25% trypsin
after washed once with 0.02% EDTA-PBS(-). The cells are resuspended at a cell density of 5 x 10° cells/mL in
cold fresh M10F containing 5% DMSO, frozen in 0.5 mL aliquots (2.5 x 10° cells/tube) at - 80°C and stored in
liquid nitrogen. Every transformation experiment is started from this frozen stock.

For this validation study Bhas 42 cells are provided at passage 17 (2006.12.16, P17) from HRI. In this validation
study Bhas 42 cells must be used at passage 18 for the transformation assays. But for cell growth assays the cells
at higher passages can be used and should be used to save frozen cell stocks for subsequent transformation assays.

II. Experimental procedures
A. Initiation assay?
1. Cell growth assay for determination of test concentrations (crystal violet method)

Fox: Formakdehyde or methanol
Stain: Crystal violet

DZMM12+5%FBS[DF5F} ;Celplamg
E3 : Treatment medium 4 - Medium change

1) Test concentrations and used vessels

The highest concentration is 5 mg/mL*®. In the case of chemicals difficult to dissolve, the highest concentration
may be one or two level higher than the concentration showing the utmost solubility. Five or more concentration
levels are set by an appropriate serial dilution factor such as 10, square root 10 or 2. In some chemicals the cell



growth assay should be repeated in a narrower concentration range. The solvent/vehicle for a test chemical is used
as the control. Each cell growth assay should include each solvent/vehicle control. Eight wells of 96-well plates
are used for each concentration.

Blank control: Wells added with the medium alone are prepared for the blank control in cell growth assays. The
blank control can be shared among different experiments conducted at the same time.

2) Procedure of cell growth assay

Day -3: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 to 1 x 10 cells/mL. The
cell suspension is transferred at a volume of 10 mL to $100-mm dishes. The cells with a high passage number
can be used for the cell growth assay.

Day 0: The cells at about 70% confluence are trypsinized and suspended in DF5F at 4000 cells/mL. The cell
suspension is distributed into each well of 96-well plates at a volume of 0.05 mL (200 cells/well). Because the
volume is very small, the cell suspension is spread on the bottom of well by tapping the plates lightly. After
keeping the plates at room temperature for 15 min until the cells are attached to the bottom, they are put into a
incubator. Eight wells are prepared for each treatment condition.

Day 1. Media containing test chemicals at two times the final concentration are prepared, and 0.05 mL of the
preparations are added to the wells without medium change. The plate is tapped to mix media in the wells.

Day 4: Medium is changed with 0.1 mL of fresh DF5F.

Day 7: After fixing, the cells are stained with 0.1 mL of CV solution for 15 min or more, rinsed well with water
and dried.

Measurement: The stained dye of each well is extracted with 0.1 mL of extraction solution, gently shaking for 10

min or more, and the optical density of each well is measured at a wavelength between 540 and 570 nm. Before

measurement, the plates are shaken for several seconds (a microplate reader with mixing function is
recommended). Bubbles, if any, are broken by touching with lightly heated tweezers. Growth rates relative to the
solvent/vehicle control culture are calculated.

2. Transformation assay

Mother culture Transformation assay
|< l >
Day -7 or -6 -3 01 7 10o0r11 14 21
Cell growth assay R | | Fix. Formaldehyde or methanol
- - Stain. Crystalviolet
Transformation assay | SHHE | Fix. Methanol
= p 1 3 Stain. Giemsa

[1: MEM10 + 10% FBS (M10F) . )
= : Cell plating
[]: DMEMF12 + 5% FBS (DF5F) 4 - Medium change
3 1 Treatmentmedium

1) Test concentrations and used vessels

Five to nine concentrations are set up based on the results of cell growth assays. These concentrations cover a
range from highest toxicity (less than 20% survival compared to the control culture) to little or no toxicity. ldeally,
one dose below NOEL, two doses between NOEL and IC50 and two doses between 1C50 and IC90 are assessed in
the initiation assay, as follows;

NOEL----=-=-=-=ssmememeeaennn IC50 IC90

| Two doses | | Two doses |




For a chemical which gives the sharp decline of cell growth within a narrow concentration range, one or two more
doses above or below the predicted concentration range may be set up as a precaution against the fluctuation of
cell response among experiments.

For low cytotoxic chemicals, the assay is performed at 0.5, 1, 2, 3, 4 and 5 mg/mL
One plate for the transformation assay (96 wells), and eight wells for the concurrent cell growth assay are
prepared at each concentration.

Each assay of a chemical should include negative and positive controls (when the solvent of the test chemical is
5% water, DMSO control is also necessary as the control for MCA). The control data cannot be shared among
experiments of different chemicals even if they are carried out at the same time.

4,5)

2) Procedure of transformation assay and concurrent cell growth assay

Day -7 or -6: Frozen stock cells are thawed, and cultured in 10 mL of M10F in $100-mm dishes. Transformation
assays must be started from the frozen stock cells but not from the cells with a high passage number.

Day -3: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 to 1 x 10° cells/mL. The
cell suspension is transferred at a volume of 10 mL to $100-mm dishes.

Day 0: The cells at about 70% confluence are trypsinized and suspended in DF5F at 4000 cells/mL. The cell
suspension is distributed into each well of 96-well plates at a volume of 0.05 mL for the transformation assay
and the concurrent cell growth assay (200 cells/well). One plate is prepared for each treatment concentration
of transformation assay. Eight wells are prepared for each treatment concentration of concurrent cell growth
assay.

Day 1. Media containing test chemicals at two times the final concentration are prepared, and 0.05 mL of the
preparations are added to the wells without medium change. The plate is tapped to mix media in wells.

Day 4: The medium is changed with 0.1 mL of fresh DF5F.

Day 7: The medium of transformation assay is changed with fresh DF5F. The cells for the concurrent growth
assay are fixed and processed according to the procedures described above (11.A.1.2).

Day 10 or 11, and 14: The medium of the transformation assay is changed with fresh DF5F.

Day 21: The cells are fixed and stained with 5% Giemsa solution for 30 min or more.

B. Promotion assay®”

1. Cell growth assay for determination of test concentrations (crystal violet method)

Day -3 0

[]: DMEMF12 + 5% FBS (DF5F) = : Cell plating
E3: Treatment medium 4 Medium change

- Fix: Formaldehyde or methanol
=N 4 Stain: Crystal violet

1) Test concentrations and used vessels
Same as the initiation assay (I11.A.1.1).

2) Procedure of cell growth assay
Day -3: The cells are subcultured in the same manner as the initiation assay (11.A.1.2).
Day 0: The cells are replated in the same manner as the initiation assay (11.A.1.2) except that 0.1 mL of the cell



suspension are plated (400 cells/well).
Day 4: Media containing test chemicals at the final concentrations are prepared, and used for medium change (0.1
mL/well).
Day 7: The cells are fixed and processed according to the procedures described above (11.A.1.2).
Measurement: The optical density is measured in the same way as the initiation assay (11.A.1.2). Growth rates
relative to the solvent/vehicle control culture are calculated.

2. Transformation assay

Mother culture Transformation assay
| e—————| = >

Day -7 or -6 -3 10o0r 11 14 21

Cell growth assay |: i Fix Formaldehyde or methanol

Stain: Crystal violet

I|._O

Fix: Formaldehyde or methanol
Stain: Giemsa

[Z]: MEM10 + 10% FBS (M10F)
[J: bMEMF12 + 5% FBS (DF5F)

2 :Cell plating
4 :Mediumchange

1) Test concentrations and used vessels

Five to nine concentrations are set up based on the results of cell growth assays.

For the chemicals that exhibit marked growth enhancement, test concentrations are selected to cover from growth
enhancement to little effect on cell growth. ldeally, one doses bellow NOEL, three doses in the range of growth
enhancement, and one dose in the range of weak growth inhibition are assessed in the promotion assay, as follows;

————————————————————— NOEL-- Growth enhancement -1 Growth inhibition |
| Three doses | (One dose|

For the chemicals that do not induce marked growth enhancement, test concentrations are selected ranging from a
dose exhibiting below 50% growth level to that two or three levels lower than the non-effective concentration.
Ideally, two doses below NOEL, two doses between NOEL and 1C50 and one dose above IC50 are assessed, as
follows;

NOEL IC50

| Twodoses | | Two doses |

For a chemical which gives the sharp decline of cell growth within a narrow concentration range, one or two more
doses above or below the predicted concentration range may be set up as a precaution against the fluctuation of
cell response among experiments.

For low cytotoxic chemicals, the assay is performed at 0.5, 1, 2, 3, 4 and 5 mg/mL**.

One plate for the transformation assay (96 wells), and eight wells for the concurrent cell growth assay are
prepared at each concentration.

Each assay of a chemical should include negative and positive controls (when the solvent of the test chemical is
5% water, DMSO control is also necessary as the control of TPA). The control data cannot be shared among
experiments of different chemicals even if they are carried out at the same time.



2) Procedure of transformation assay and concurrent cell growth assay

Day -7 or -6: The cells are thawed in the same manner as the initiation assay (11.A.2.2).

Day -3: The cells are subcultured in the same manner as the initiation assay (11.A.2.2).

Day 0: The cells are replated in the same manner as the initiation assay (11.A.2.2) except that 0.1 mL of the cell
suspension are plated (400 cells/well).

Day 4: Media containing test chemicals at the final concentrations are prepared, and used for medium change (0.1
mL/well).

Day 7: The medium of transformation assay is changed with a media containing a test chemical. The cells for the
concurrent growth assay are fixed and processed according to the procedures described above (11.A.2.2).

Day 10 or 11: The medium of transformation assay is changed with a media containing a test chemical.

Day 14: The medium is changed with 0.1 mL of fresh DF5F.

Day 21: The cells are fixed and stained in the same manner as the initiation assay (11.A.2.2).

C. Medium change

The medium is removed by inverting the plates, i.e. paper towels or diapers are laid to catch the medium and the
plates are swing and shake three times to drain off the medium completely. The medium is gently dispensed to the
cells from tips which are touched to the upper walls of the wells.

D. Cell fixation

The cells are fixed with direct addition of 0.01 mL of formalin to the culture medium, or with 10 % formalin or
methanol after the medium is removed. After 30 min or more (when fixed with formalin) or 10 min or more (when
fixed with methanol), the cells are washed with tap water and dried.

E. Focus count

Transformed foci are featured by the following morphological characteristics; (a) more than 100 cells, (b)
spindle-shaped cells different from the contact-inhibited monolayer cells (spindle-shaped), (c) deep basophilic
staining (basophilic), (d) random orientation of cells at the edge of foci (criss-cross), (e) dense multilayering of
cells (piling up) and (f) invasive growth into the monolayer of surrounding contact-inhibited cells. There are
transformed foci not prominent in some of these characteristics. The number of wells having transformed foci is
recorded for each plate: a well having one focus is counted as one and a well having two or more foci is also
counted as one.

Transformed foci are counted on the bottom surface but not on the wall of a well.

F. Test acceptance of criteria
The initiation or promotion assay is repeated independently, as needed, to satisfy acceptance criteria.
1. Concurrent cell growth assay
+ At least should exist one concentration near NOEL which gives 80-120% cell growth compared to
solvent/vehicle control.
= When contamination or technical problems are observed, four undamaged wells are necessary at the minimum
for each concentration.
2. Transformation assay
1) Initiation assay and promotion assay
- If the cells are killed and/or not confluent at the end of transformation assay, the concentration is not valid and
excluded from focus-counting, statistical analysis and judgment, and “toxicity” is written in the data sheet.



» When contamination or technical problems are observed, if the number of damaged wells are 7 or more the

2)

concentration is not valid and excluded from focus-counting, statistical analysis and judgment, and
“contamination”, “accident”, “technical error” and so on are written in the data sheet.
Initiation assay

- Negative control: The number of wells having transformed foci should be 10 wells/plate or less.
- Positive control: The number of wells having transformed foci should be 30 wells/plate or more.
= Concentrations: Four valid concentrations are necessary at the minimum to accept the transformation assay for

3)

evaluating a chemical: at least one concentration near the NOEL and three concentrations in the range between
the NOEL and 1C90.
Promotion assay

 Negative control: The number of wells having transformed foci should be 20 wells/plate or less.
- Positive control: The number of wells having transformed foci should be 30 wells/plate or more. Furthermore,

the proportion of wells having transformed foci should be significantly increased in the positive control plate
compared to the solvent control plate (chi-square test, p<0.05).

- Concentrations: Four valid concentrations are necessary at the minimum to accept the transformation assay for

evaluating a chemical: at least one concentration near the NOEL and two concentrations in the range of
growth enhancement when the chemical enhances cell growth (increase cell density). The durations of
chemical exposure to the cells are different between the cell growth assay and the transformation assay. Then
chemical toxicity is sometimes accumulated during 10 days in the promotion assay and plates may be lost
because of chemical toxicity. In such cases four valid plates are also requested in the concentration range
where cells are not killed and confluent at the end of transformation assay. It may be required to repeat the
assay in a lower concentration range.

(The parts underlined are tentative and may be shifted with change in the batches of FBS from Moregate, Lot no.

G

7825120 to GIBCO, Lot no. 1391481.)

Three independent control data

To evaluate interlaboratory and intralaboratory variability, three independent data, at least, of positive and
negative controls are needed in each laboratory. Independent data mean data obtained from the cells thawed on
different days.

An example of three independent control data by plating cells on different days

Lab Chemicals for each lab Chemicals evaluated at the same time Thawing frozen cells
Lab-A a,b,cdef a,b 1 Dec 2008

¢, d 8 Dec 2008

e, f 15 Dec 2008
Lab-B a,bcdef a 8 Dec 2008

b, c 25 Dec 2008

d,e, f 5 Jan 2009
Lab-C a,b,cdef a, b 4 Dec 2008

c,d e 18 Dec 2008



f, (repeated a) 8 Jan 2009

H. Statistical analysis

The proportion of wells with transformed foci in the plate treated with a test chemical at each concentration is
compared with that in the solvent/vehicle control plate by chi-square test (p<0.05). For multiplicity, the number of
concentrations that satisfy “Test acceptance criteria” (11.F) is considered by Bonferroni method.

H. Judgment

The result is considered positive if significant increases in the proportion of wells with transformed foci are
observed at two serial concentrations when analyzed by chi-square test (p<0.05, multiple comparison analysis). If
the increase is significant at only one concentration, the transformation assay should be repeated in a narrower
concentration range and judged based on the repeated assay.

Judgment of results

Results
Judgment
1st experiment Repeated experiment
Significant at two and more serial concentrations - Positive
Significant at one concentration No significant concentration Negative
Significant at one or more concentrations Positive
No significant concentration - Negative

The final judgment is based on a comprehensive evaluation that also takes into account the biological
significance.

All results are entered in the data sheet given and sent to Arai (arai.s@fdsc.or.jp, Hadano Research
Institute).
Transformation plates must be stored and archived in each lab until the termination of validation study.
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Annex 1. Materials and Reagents Used and their Catalogue Numbers (and Lot Numbers)

Supplier Cat. No. Lot No.
Positive control
3-Methylcholanthrene ~ (MCA) Aldrich 213942-100MG 11303JE
Phorbor 12-myristate 13-acetate SIGMA P-1585-1MG 038K1501
(TPA)
Culture reagents
Minimum Essential Medium GIBCO 11095-080(500mL) (Japan) -
11095-098(500mLx10)
31095-029(500mL) (Europe)
31095-052(500mLx10)(Europe)
Fetal bovine serum GIBCO 1391481
Dulbecco’s modified Eagle’s GIBCO 11330-032(500mL) (Japan) -
medium/F12 11330-057(500mLx10) (Japan)
31330-038(500mL) (Europe)
31330-095(500mLx10)(Europe)
Penicillin(10000units/mL)- GIBCO 15140-122 -
Streptomycin (10 mg/mL)
Trypsin, 0.25% GIBCO 15050-065

EDTA(0.02%)-PBS(-)
Other reagent

DMSO SIGMA D8418
Fixation and staining solutions

Methanol - - -
Giemsa solution * MERK 1.09204 -
Giemsa solution (0.4%)* SIGMA GS 500 -
Formalin (37% formaldehyde) SIGMA F8775 -
Crystal violet SIGMA C3886
Ethanol - -—-- -
HCI
Culture vessels
96-well microplates CORNING 3598 -
(COSTAR) (Do not
use FALCON)
100-mm tissue culture dish CORNING 430167

*: Giemsa solution purchased from Merck is used after x20 dilution. Either Giemsa solution can be used.



Annex 7

Protocol of Bhas 42 Cell Transformation Assay (2009.1.26)
96-Well Method Ver. 3

This protocol is described for the international validation study of Bhas 42 cell transformation assay using 96-well
plates. Materials and reagents with their catalogue numbers are listed in annex 1.

I. Preparation

1. Materials

1) Cell line

Bhas 42 cells (v-Ha-ras-transfected Balb/c 3T3 clone A31-1-1 cells)*®: Free from bacteria, fungi and
mycoplasma, supplied from HRI (Hatano Research Institute, Food and Drug Safety Center, Japan) Cell Bank.

2) Media

MEM: Minimum essential medium with 2.2 g/L NaHCO; and 0.292 g/L L-glutamine.

DMEM/F12: Dulbecco’s modified Eagle’s medium/F12 with 1.2 g/L NaHCO:s.

FBS: Fetal bovine serum should be selected showing a low spontaneous focus formation and a high focus
formation in the positive control.

PS: Penicillin G sodium (10000 units/mL) and streptomycin sulfate (10 mg/mL).

M10F: MEM + 10% FBS + 1% PS (500 mL MEM + 56 mL FBS + 5 mL PS): Used for the expansion of provided
cells, cell storage, and the first culture after thawing.

DF5F: DMEM/F12 + 5% FBS + 1% PS (500 mL DMEM/F12 + 26.5 mL FBS + 5 mL PS): Used for routine
passages, cell growth assays and transformation assays.

3) Chemicals

Test chemicals and solvent/vehicle: Test chemicals are dissolved or suspended in an appropriate solvent or vehicle
and diluted with the solvent/vehicle to each individual concentration before added to culture media so that all
chemical treatment media contain an equal concentration of the solvent/vehicle. The final concentration of the
solvent/vehicle in the medium is 5% with distilled water/ultra pure water and 0.1% with DMSO (permissible up to
0.5% when a test chemical does not dissolve).

Negative and positive controls: The solvent/vehicle for a test chemical is used as the negative control. A known
initiator,  3-methylcholanthrene  (MCA: final concentration of 1 pg/mL), and a promoter,
12-O-tetradecanoylphorbol-13- acetate (TPA: final concentration of 50 ng/mL), are used for the positive controls.
Preparation and storage of test-chemical solutions: Test-chemical solutions are prepared before use as a general
rule. Working solutions may be preserved in aliquots at -20°C for less than 10 days and thawed before use, but
must not be re-frozen. When the test chemical supplied is too little to be weighed at every assay, a stock solution
is prepared at a concentration as high as possible or at an appropriate concentration and stored in aliquots at -20°C
for a year and thawed before use. The stock solution is never re-frozen. The suspensions of test chemicals must be
prepared before use and cannot be stored for the future use. The stock solutions of MCA and TPA in DMSO can
be stored at -20 “C for two years at least, if they are not thawed.



4) Fixatives and staining solutions

Formalin (37% formaldehyde): Used for fixing cells.

Methanol: Used for fixing cells.

0.1% crystal violet (CV) solution: Used for staining cells in cell growth assays. First, 1 g of crystal violet is
dissolved in 50 mL of ethanol, and the total volume is adjusted to 1 L with distilled water/ultra pure water.
Extraction solution (0.02 mol/L HCI and 50% ethanol): Used for extracting CV in cell growth assays. 480 mL
distilled water/ultra pure water + 500 mL ethanol + 20 mL 1 M HCI.

5% Giemsa solution: Used for staining cells in transformation assays.

5) Culture vessels
$100-mm dishes: Used for routine passage.
96-well plates: Used for cell growth and transformation assays.

6) Micropipettes
Electronic multichannel pipettes are convenient.

2. Cell culture

1) Cell culture and passage

Bhas 42 cells are cultured in a humidified 5% CO, incubator at 37°C. The passage should be done at about 70%
confluence of cell growth.

2) Preparation of cell stock

The provided cells are expanded in M10F. The regular method of preparation of cell stock is as follows:

One tube (2.5 x 10° cells) is thawed and suspended in 50 mL of M10F. The cell suspension is distributed into 5 of
100-mm tissue culture dishes at a volume of 10 mL/dish and cultured. Usually the cultures become to be 50-70%
confluent in 4 days under these conditions. The cultures at 50-70% confluence are trypsinized with 0.25% trypsin
after washed once with 0.02% EDTA-PBS(-). The cells are resuspended at a cell density of 5 x 10° cells/mL in
cold fresh M10F containing 5% DMSO, frozen in 0.5 mL aliquots (2.5 x 10° cells/tube) at - 80°C and stored in
liquid nitrogen. Every transformation experiment is started from this frozen stock.

For this validation study Bhas 42 cells are provided at passage 17 (2006.12.16, P17) from HRI. In this validation
study Bhas 42 cells must be used at passage 18 for the transformation assays. But for cell growth assays the cells
at higher passages can be used and should be used to save frozen cell stocks for subsequent transformation assays.

II. Experimental procedures
A. Initiation assay?
1. Cell growth assay for determination of test concentrations (crystal violet method)

Fix: Formakdehyde or methanol
Stain: Crystal violet

DZMM12+5%FBS[DF5F} ;Celplamg
E3 : Treatment medium 4 - Medium change



1) Test concentrations and used vessels

The highest concentration is 5 mg/mL*®. In the case of chemicals difficult to dissolve, the highest concentration
may be one or two level higher than the concentration showing the utmost solubility. Five or more concentration
levels are set by an appropriate serial dilution factor such as 10, square root 10 or 2. In some chemicals the cell
growth assay should be repeated in a narrower concentration range. The solvent/vehicle for a test chemical is used
as the control. Each cell growth assay should include each solvent/vehicle control. Eight wells of 96-well plates
are used for each concentration.

Blank control: Wells added with the medium alone are prepared for the blank control in cell growth assays. The
blank control can be shared among different experiments conducted at the same time.

2) Procedure of cell growth assay

Day -3: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 to 1 x 10 cells/mL. The
cell suspension is transferred at a volume of 10 mL to ¢$100-mm dishes. The cells with a high passage number
can be used for the cell growth assay.

Day 0: The cells at about 70% confluence are trypsinized and suspended in DF5F at 4000 cells/mL. The cell
suspension is distributed into each well of 96-well plates at a volume of 0.05 mL (200 cells/well). Because the
volume is very small, the cell suspension is spread on the bottom of well by tapping the plates lightly. After
keeping the plates at room temperature for 15 min until the cells are attached to the bottom, they are put into a
incubator. Eight wells are prepared for each treatment condition.

Day 1: Media containing test chemicals at two times the final concentration are prepared, and 0.05 mL of the
preparations are added to the wells without medium change. The plate is tapped to mix media in the wells.

Day 4: Medium is changed with 0.1 mL of fresh DF5F.

Day 7: After fixing, the cells are stained with 0.1 mL of CV solution for 15 min or more, rinsed well with water
and dried.

Measurement: The stained dye of each well is extracted with 0.1 mL of extraction solution, occasionally gently

shaking for 10 min or more, and the optical density of each well is measured at a wavelength between 540 and

570 nm. Before measurement, the plates are shaken for several seconds (a microplate reader with mixing function

is recommended). Bubbles, if any, are broken by touching with lightly heated tweezers. Growth rates relative to

the solvent/vehicle control culture are calculated.

2. Transformation assay

Mother culture Transformation assay
| l >
Day -7 or -6 -3 0 1 7 100r11 14 21
Cell growth assay |3: S | | i Fix- Formaldehyde or methanol
—_ = Stain: Crystalviolet
Transformation assay | SHE | | Fix. Methanol
2 = 3 1 } Stain. Giemsa

[Z: MEM10 + 10% FBS (M10F) - )

= : Cell plating
J: DMEMF12 + 5% FBS (DF5F) 4  Mediumchange
B Treatmentmedium

1) Test concentrations and used vessels
Five to nine concentrations are set up based on the results of cell growth assays. These concentrations cover a
range from highest toxicity (less than 20% survival compared to the control culture) to little or no toxicity. ldeally,



one dose below NOEL, two doses between NOEL and IC50 and two doses between IC50 and 1C90 are assessed in
the initiation assay, as follows;

NOEL------======mmmmmmmmmmmmmee e IC50 1C90
| Two doses | | Two doses |

For a chemical which gives the sharp decline of cell growth within a narrow concentration range, one or two more
doses above or below the predicted concentration range may be set up as a precaution against the fluctuation of
cell response among experiments.

For low cytotoxic chemicals, the assay is performed at 0.5, 1, 2, 3, 4 and 5 mg/mL*®.

One plate for the transformation assay (96 wells), and eight wells for the concurrent cell growth assay are
prepared at each concentration.

Each assay of a chemical should include negative and positive controls (when the solvent of the test chemical is
5% water, DMSO control is also necessary as the control for MCA). The control data cannot be shared among

experiments of different chemicals even if they are carried out at the same time.

2) Procedure of transformation assay and concurrent cell growth assay

Day -6 or -7: Frozen stock cells (2.5 x 10° cells) are thawed, and cultured in 20 to 50 mL of M10F in 2 to 5 of
$100-mm dishes. Transformation assays must be started from the frozen stock cells but not from the cells with
a high passage number.

Day -3: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 to 1 x 10 cells/mL. The
cell suspension is transferred at a volume of 10 mL to $100-mm dishes.

Day 0: The cells at about 70% confluence are trypsinized and suspended in DF5F at 4000 cells/mL. The cell
suspension is distributed into each well of 96-well plates at a volume of 0.05 mL for the transformation assay
and the concurrent cell growth assay (200 cells/well). One plate is prepared for each treatment concentration
of transformation assay. Eight wells are prepared for each treatment concentration of concurrent cell growth
assay.

Day 1. Media containing test chemicals at two times the final concentration are prepared, and 0.05 mL of the
preparations are added to the wells without medium change. The plate is tapped to mix media in wells.

Day 4: The medium is changed with 0.1 mL of fresh DF5F.

Day 7: The medium of transformation assay is changed with fresh DF5F. The cells for the concurrent growth
assay are fixed and processed according to the procedures described above (11.A.1.2).

Day 10 or 11, and 14: The medium of the transformation assay is changed with fresh DF5F.

Day 21: The cells are fixed and stained with 5% Giemsa solution for 30 min or more.

B. Promotion assay®”

1. Cell growth assay for determination of test concentrations (crystal violet method)

Day 3 0O

Fix: Formaldehyde or methanol
Stain: Crystal violet

[]: DMEMF12 + 5% FBS (DF5F) = :Cell plating
E3: Treatment medium 4 : Mediumchange



1) Test concentrations and used vessels
Same as the initiation assay (I11.A.1.1).

2) Procedure of cell growth assay

Day -3: The cells are subcultured in the same manner as the initiation assay (11.A.1.2).

Day 0: The cells are replated in the same manner as the initiation assay (11.A.1.2) except that 0.1 mL of the cell
suspension are plated (400 cells/well).

Day 4: Media containing test chemicals at the final concentrations are prepared, and used for medium change (0.1
mL/well).

Day 7: The cells are fixed and processed according to the procedures described above (11.A.1.2).

Measurement: The optical density is measured in the same way as the initiation assay (11.A.1.2). Growth rates

relative to the solvent/vehicle control culture are calculated.

2. Transformation assay

Mother culture Transformation assay
| > | < =
Day -7 or -6 -3 0 10or11 14 21
Cell growth assay |: SR :I | Fix: Formaldehyde or methanol

Stain: Crystal violet

Transformation assay| -------- :5

Fix Formaldehyde or methanol
Stain: Giemsa

[21: MEM10 + 10% FBS (M10F)
[J: DMEMF12 + 5% FBS (DF5F)
B2 Treatmentmedium

2 :Cell plating
4 :Mediumchange

1) Test concentrations and used vessels

Five to nine concentrations are set up based on the results of cell growth assays.

For the chemicals that exhibit marked growth enhancement, test concentrations are selected to cover from growth
enhancement to little effect on cell growth. Ideally, one doses bellow NOEL, three doses in the range of growth
enhancement, and one dose in the range of weak growth inhibition are assessed in the promotion assay, as follows;

NOEL-- Growth enhancement [ Growth inhibition |

| Three doses | (One dose|

For the chemicals that do not induce marked growth enhancement, test concentrations are selected ranging from a
dose exhibiting below 50% growth level to that two or three levels lower than the non-effective concentration.
Ideally, two doses below NOEL, two doses between NOEL and 1C50 and one dose above IC50 are assessed, as
follows;

NOEL IC50

| Twodoses | | Two doses |

For a chemical which gives the sharp decline of cell growth within a narrow concentration range, one or two more
doses above or below the predicted concentration range may be set up as a precaution against the fluctuation of
cell response among experiments.

For low cytotoxic chemicals, the assay is performed at 0.5, 1, 2, 3, 4 and 5 mg/mL**,



One plate for the transformation assay (96 wells), and eight wells for the concurrent cell growth assay are
prepared at each concentration.

Each assay of a chemical should include negative and positive controls (when the solvent of the test chemical is
5% water, DMSO control is also necessary as the control of TPA). The control data cannot be shared among
experiments of different chemicals even if they are carried out at the same time.

2) Procedure of transformation assay and concurrent cell growth assay

Day -7 or -6: The cells are thawed in the same manner as the initiation assay (11.A.2.2).

Day -3: The cells are subcultured in the same manner as the initiation assay (11.A.2.2).

Day 0: The cells are replated in the same manner as the initiation assay (11.A.2.2) except that 0.1 mL of the cell
suspension are plated (400 cells/well).

Day 4: Media containing test chemicals at the final concentrations are prepared, and used for medium change (0.1
mL/well).

Day 7: The medium of transformation assay is changed with a media containing a test chemical. The cells for the
concurrent growth assay are fixed and processed according to the procedures described above (11.A.2.2).

Day 10 or 11: The medium of transformation assay is changed with a media containing a test chemical.

Day 14: The medium is changed with 0.1 mL of fresh DF5F.

Day 21: The cells are fixed and stained in the same manner as the initiation assay (11.A.2.2).

C. Medium change

The medium is removed by inverting the plates, i.e. paper towels or diapers are laid to catch the medium and the
plates are swing and shake three times to drain off the medium completely. The medium is gently dispensed to the
cells from tips which are touched to the upper walls of the wells.

D. Cell fixation

The cells are fixed with direct addition of 0.01 mL of formalin to the culture medium, or with 10 % formalin or
methanol after the medium is removed. After 30 min or more (when fixed with formalin) or 10 min or more (when
fixed with methanol), the cells are washed with tap water and dried.

E. Focus count

Transformed foci are featured by the following morphological characteristics; (a) more than 100 cells, (b)
spindle-shaped cells different from the contact-inhibited monolayer cells (spindle-shaped), (c) deep basophilic
staining (basophilic), (d) random orientation of cells at the edge of foci (criss-cross), (e) dense multilayering of
cells (piling up) and (f) invasive growth into the monolayer of surrounding contact-inhibited cells. There are
transformed foci not prominent in some of these characteristics. The number of wells having transformed foci is
recorded for each plate: a well having one focus is counted as one and a well having two or more foci is also
counted as one.

Transformed foci are counted on the bottom surface but not on the wall of a well.

F. Test acceptance of criteria
The initiation or promotion assay is repeated independently, as needed, to satisfy acceptance criteria.
1. Concurrent cell growth assay
= When contamination or technical problems are observed, four undamaged wells are necessary at the minimum
for each concentration.



2.

Transformation assay

1) Initiation assay and promotion assay
- If the cells are Kkilled and/or not confluent at the end of transformation assay, the concentration is not valid and

excluded from focus-counting, statistical analysis and judgment, and “toxicity” is written in the data sheet..

- When contamination or technical problems are observed, if the number of damaged wells are 7 or more the

2)

concentration is not valid and excluded from focus-counting, statistical analysis and judgment, and
“contamination”, “accident”, “technical error” and so on are written in the data sheet.
Initiation assay

- Negative control: The number of wells having transformed foci should be 15 wells/plate or less.
- Positive control: The number of wells having transformed foci should be 40 wells/plate or more.
- Concentrations: Four valid concentrations are necessary at the minimum to accept the transformation assay for

3)

evaluating a chemical: at least one concentration near the NOEL (80 — 120 %) and three concentrations in the
range between the NOEL and 1C90 in the concurrent cell growth assay.
Promotion assay

- Negative control: The number of wells having transformed foci should be 20 wells/plate or less.

- Positive control: The number of wells having transformed foci should be 40 wells/plate or more.
- Concentrations: Four valid concentrations are necessary at the minimum to accept the transformation assay for

evaluating a chemical: in the concurrent assay, at least one concentration near the NOEL and two
concentrations in the range of growth enhancement, when the chemical enhances cell growth (increase cell
density). The durations of chemical exposure to the cells are different between the cell growth assay and the
transformation assay. Then chemical toxicity is sometimes accumulated during 10 days in the promotion assay
and plates may be lost because of chemical toxicity. In such cases four valid plates are also requested in the
concentration range where cells are confluent and not killed at the end of transformation assay. It may be
required to repeat the assay in a lower concentration range.

(The parts underlined were tentative in the protocol for the pre-validation phase and have been shifted with

change in the batches of FBS from Moregate, Lot no. 7825120 to GIBCO, Lot no. 1391481, based on the results

of the pre-validation study.)

G.

Three independent control data

To evaluate interlaboratory and intralaboratory variability, three independent data, at least, of positive and
negative controls are needed in each laboratory. Independent data mean data obtained from the cells thawed on

different days.

An example of three independent control data by plating cells on different days

Lab Chemicals for each lab Chemicals evaluated at the same time Thawing frozen cells
Lab-A a,b,cdef a,b 1 Dec 2008

c, d 8 Dec 2008

e f 15 Dec 2008
Lab-B a,b,cdef a 8 Dec 2008

b, c 25 Dec 2008

def 5 Jan 2009



Lab-C a,bcdef a,b 4 Dec 2008
c,de 18 Dec 2008
f, (repeated a) 8 Jan 2009

H. Statistical analysis

The proportion of wells with transformed foci in the plate treated with a test chemical at each concentration is
compared with that in the solvent/vehicle control plate by chi-square test with Bonferroni adjustment
(p-value<0.025, upper-sided)®. For multiplicity, the number of concentrations that satisfy “TEST acceptance
criteria” (11.F) is considered by this methodology.

H. Judgment

The result is considered positive if significant increases in the proportion of wells with transformed foci are
observed at two serial concentrations when analyzed by chi-square test (p-value<0.025, upper-sided, multiple
comparison analysis). If the increase is significant at only one or non-serial concentrations, the transformation
assay should be repeated in a narrower concentration range and judged based on the repeated assay.

Judgment of results

Results
Judgment
1st experiment Repeated experiment
Significant at two and more serial concentrations - Positive
Significant at one or non-serial concentrations No significant concentration Negative
Significant at one or more concentrations Positive
No significant concentration - Negative

The final judgment is based on a comprehensive evaluation that also takes into account the biological
significance.

All results are entered in the data sheet given and sent to both Shoko Arai (arai.s@fdsc.or.jp, Hadano
Research Institute) and Masaya Suzuki (masaya@anpyo.or.jp, Biosafety Research Center, Foods, Drugs
and Pesticides).

Transformation plates must be stored and archived in each lab until the termination of validation study.
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Annex 1. Materials and Reagents Used and their Catalogue Numbers (and Lot Numbers)

Supplier Cat. No. Lot No.
Positive control
3-Methylcholanthrene  (MCA) Aldrich 213942-100MG 11303JE
Phorbor 12-myristate 13-acetate SIGMA P-1585-1MG 038K1501
(TPA)
Culture reagents
Minimum Essential Medium GIBCO 11095-080(500mL) (Japan) -
11095-098(500mLx10)
31095-029(500mL) (Europe)
31095-052(500mLx10)(Europe)
Fetal bovine serum GIBCO 1391481
Dulbecco’s modified Eagle’s GIBCO 11330-032(500mL) (Japan) -
medium/F12 11330-057(500mLx10) (Japan)
31330-038(500mL) (Europe)
31330-095(500mLx10)(Europe)
Penicillin(10000units/mL)- GIBCO 15140-122
Streptomycin (10 mg/mL)
Trypsin, 0.25% GIBCO 15050-065

EDTA(0.02%)-PBS(-)
Other reagent

DMSO SIGMA D8418
Fixation and staining solutions

Methanol - -—-- -—--
Giemsa solution * MERK 1.09204 -
Giemsa solution (0.4%)* SIGMA GS 500 -—--
Formalin (37% formaldehyde) SIGMA F8775 -
Crystal violet SIGMA C3886 -
Ethanol - - -
HCI
Culture vessels
96-well microplates CORNING 3598 -
(COSTAR) (Do not
use FALCON)
100-mm tissue culture dish CORNING 430167

*: Giemsa solution purchased from Merck is used after x20 dilution. Either Giemsa solution can be used.



Annex 8

Protocol of Bhas 42 Cell Transformation Assay (2009.10.28)
96-Well Method Ver. 4

This protocol is described for the international validation study of Bhas 42 cell transformation assay using 96-well
plates. Materials and reagents with their catalogue numbers are listed in annex 1.

I. Preparation

1. Materials

1) Cell line

Bhas 42 cells (v-Ha-ras-transfected Balb/c 3T3 clone A31-1-1 cells)*®: Free from bacteria, fungi and
mycoplasma, supplied from HRI (Hatano Research Institute, Food and Drug Safety Center, Japan) Cell Bank.

2) Media

MEM: Minimum essential medium with 2.2 g/L NaHCO; and 0.292 g/L L-glutamine.

DMEM/F12: Dulbecco’s modified Eagle’s medium/F12 with 1.2 g/L NaHCO:s.

FBS: Fetal bovine serum should be selected showing a low spontaneous focus formation and a high focus
formation in the positive control.

PS: Penicillin G sodium (10000 units/mL) and streptomycin sulfate (10 mg/mL).

M10F: MEM + 10% FBS + 1% PS (500 mL MEM + 56 mL FBS + 5 mL PS): Used for the expansion of provided
cells, cell storage, and the first culture after thawing.

DF5F: DMEM/F12 + 5% FBS + 1% PS (500 mL DMEM/F12 + 26.5 mL FBS + 5 mL PS): Used for routine
passages, cell growth assays and transformation assays.

3) Chemicals

Test chemicals and solvent/vehicle: Test chemicals are dissolved or suspended in an appropriate solvent or vehicle
and diluted with the solvent/vehicle to each individual concentration before added to culture media so that all
chemical treatment media contain an equal concentration of the solvent/vehicle. The final concentration of the
solvent/vehicle in the medium is 5% with distilled water/ultra pure water and 0.1% with DMSO (permissible up to
0.5% when a test chemical does not dissolve).

Negative and positive controls: The solvent/vehicle for a test chemical is used as the negative control. A known
initiator,  3-methylcholanthrene  (MCA: final concentration of 1 pg/mL), and a promoter,
12-O-tetradecanoylphorbol-13- acetate (TPA: final concentration of 50 ng/mL), are used for the positive controls.
Preparation and storage of test-chemical solutions: Test-chemical solutions are prepared before use as a general
rule. Working solutions may be preserved in aliquots at -20°C for less than 10 days and thawed before use, but
must not be re-frozen. When the test chemical supplied is too little to be weighed at every assay, a stock solution
is prepared at a concentration as high as possible or at an appropriate concentration and stored in aliquots at -20°C
for a year and thawed before use. The stock solution is never re-frozen. The suspensions of test chemicals must be
prepared before use and cannot be stored for the future use. The stock solutions of MCA and TPA in DMSO can
be stored at -20 “C for two years at least, if they are not thawed.

4) Fixatives and staining solutions



Formalin (37% formaldehyde): Used for fixing cells.

Methanol: Used for fixing cells.

0.1% crystal violet (CV) solution: Used for staining cells in cell growth assays. First, 1 g of crystal violet is
dissolved in 50 mL of ethanol, and the total volume is adjusted to 1 L with distilled water/ultra pure water.
Extraction solution (0.02 mol/L HCI and 50% ethanol): Used for extracting CV in cell growth assays. 480 mL
distilled water/ultra pure water + 500 mL ethanol + 20 mL 1 M HCI.

5% Giemsa solution: Used for staining cells in transformation assays.

5) Culture vessels
$100-mm dishes: Used for routine passage.
96-well plates: Used for cell growth and transformation assays.

6) Micropipettes
Electronic multichannel pipettes are convenient.

2. Cell culture

1) Cell culture and passage

Bhas 42 cells are cultured in a humidified 5% CO, incubator at 37°C. The passage should be done at about 70%
confluence of cell growth.

2) Preparation of cell stock

The provided cells are expanded in M10F. The regular method of preparation of cell stock is as follows:

One tube (2.5 x 10° cells) is thawed and suspended in 50 mL of M10F. The cell suspension is distributed into 5 of
100-mm tissue culture dishes at a volume of 10 mL/dish and cultured. Usually the cultures become to be 50-70%
confluent in 4 days under these conditions. The cultures at 50-70% confluence are trypsinized with 0.25% trypsin
after washed once with 0.02% EDTA-PBS(-). The cells are resuspended at a cell density of 5 x 10° cells/mL in
cold fresh M10F containing 5% DMSO, frozen in 0.5 mL aliquots (2.5 x 10° cells/tube) at - 80°C and stored in
liquid nitrogen. Every transformation experiment is started from this frozen stock.

For this validation study Bhas 42 cells are provided at passage 17 (2006.12.16, P17) from HRI. In this validation
study Bhas 42 cells must be used at passage 18 for the transformation assays. But for cell growth assays the cells
at higher passages can be used and should be used to save frozen cell stocks for subsequent transformation assays.

Il. Experimental procedures
A. Initiation assay?
1. Cell growth assay for determination of test concentrations (crystal violet method)

Fox: Formakdehyde or methanol
Stain: Crystal violet

D:D'EM12+5%FBS[DF5F} ;Celplamg
EZ : Treatment medium 4 - Medium change

1) Test concentrations and used vessels



The highest concentration is 5 mg/mL in medium*®. In the case of chemicals difficult to dissolve in a
solvent/vehicle, the highest concentration may be one or two level higher than the concentration showing the
utmost solubility. Five or more concentration levels are set by an appropriate serial dilution factor such as 10,
square root 10 or 2. In some chemicals the cell growth assay should be repeated in a narrower concentration range.
The solvent/vehicle for a test chemical is used as the control. Each cell growth assay should include each
solvent/vehicle control. Eight wells of 96-well plates are used for each concentration.

Blank control: Wells added with the medium alone are prepared for the blank control in cell growth assays. The
blank control can be shared among different experiments conducted at the same time.

2) Procedure of cell growth assay

Day -3: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 to 1 x 10* cells/mL. The
cell suspension is transferred at a volume of 10 mL to $100-mm dishes. The cells with a high passage number
can be used for the cell growth assay.

Day 0: The cells at about 70% confluence are trypsinized and suspended in DF5F at 4000 cells/mL. The cell
suspension is distributed into each well of 96-well plates at a volume of 0.05 mL (200 cells/well). Because the
volume is very small, the cell suspension is spread on the bottom of well by tapping the plates lightly. After
keeping the plates at room temperature for 15 min until the cells are attached to the bottom, they are put into a
incubator. Eight wells are prepared for each treatment condition.

Day 1. Media containing test chemicals at two times the final concentration are prepared, and 0.05 mL of the
preparations are added to the wells without medium change. The plate is tapped to mix media in the wells.

Day 4: Medium is changed with 0.1 mL of fresh DF5F.

Day 7: After fixing, the cells are stained with 0.1 mL of CV solution for 15 min or more, rinsed well with water
and dried.

Measurement: The stained dye of each well is extracted with 0.1 mL of extraction solution, occasionally gently

shaking for 10 min or more, and the optical density of each well is measured at a wavelength between 540 and

570 nm. Before measurement, the plates are shaken for several seconds (a microplate reader with mixing function

is recommended). Bubbles, if any, are broken by touching with lightly heated tweezers. Growth rates relative to

the solvent/vehicle control culture are calculated.

2. Transformation assay

| Mother culture , Transformation assay
>
Day -7 or -6 -3 0 1 4 7 10o0r11 14 21
Cell growth assay |5: SHHR | | Fix: Formaldehyde or methanol
- - 4 Stain. Crystalviolet
Transformation assay | ST | | Fix: Methanol
= = } 1 3 Stain. Giemsa

[: MEM10 + 10% FBS (M10F)
[J: DMEMF12 + 5% FBS (DF5F)
B Treatmentmedium

2 : Cell plating
4 : Medium change

1) Test concentrations and used vessels

Five to nine concentrations are set up based on the results of cell growth assays. These concentrations cover a
range from highest toxicity (less than 20% survival compared to the control culture) to little or no toxicity. ldeally,
one dose below NOEL, two doses between NOEL and IC50 and two doses between IC50 and IC90 are assessed in
the initiation assay, as follows;



NOEL--~==m=mmmmmmmmmnan e e IC50 IC90

| Two doses | | Two doses |

For a chemical which gives the sharp decline of cell growth within a narrow concentration range, one or two more
doses above or below the predicted concentration range may be set up as a precaution against the fluctuation of
cell response among experiments.

For low cytotoxic chemicals, the assay is performed at 0.5, 1, 2, 3, 4 and 5 mg/mL
One plate for the transformation assay (96 wells), and eight wells for the concurrent cell growth assay are

4,5)

prepared at each concentration.

Each assay of a chemical should include negative and positive controls (when the solvent of the test chemical is
5% water, DMSO control is also necessary as the control for MCA). The control data cannot be shared among
experiments of different chemicals even if they are carried out at the same time.

2) Procedure of transformation assay and concurrent cell growth assay

Day -6 or -7: Frozen stock cells (2.5 x 10° cells) are thawed, and cultured in 20 to 50 mL of M10F in 2 to 5 of
$100-mm dishes. Transformation assays must be started from the frozen stock cells but not from the cells with
a high passage number.

Day -3: The cells at about 70% confluence are trypsinized and suspended in DF5F at 0.7 to 1 x 10° cells/mL. The
cell suspension is transferred at a volume of 10 mL to $100-mm dishes.

Day 0: The cells at about 70% confluence are trypsinized and suspended in DF5F at 4000 cells/mL. The cell
suspension is distributed into each well of 96-well plates at a volume of 0.05 mL for the transformation assay
and the concurrent cell growth assay (200 cells/well). One plate is prepared for each treatment concentration
of transformation assay. Eight wells are prepared for each treatment concentration of concurrent cell growth
assay.

Day 1. Media containing test chemicals at two times the final concentration are prepared, and 0.05 mL of the
preparations are added to the wells without medium change. The plate is tapped to mix media in wells.

Day 4: The medium is changed with 0.1 mL of fresh DF5F.

Day 7: The medium of transformation assay is changed with fresh DF5F. The cells for the concurrent growth
assay are fixed and processed according to the procedures described above (11.A.1.2).

Day 10 or 11, and 14: The medium of the transformation assay is changed with fresh DF5F.

Day 21: The cells are fixed and stained with 5% Giemsa solution for 30 min or more.

B. Promotion assay®”
1. Cell growth assay for determination of test concentrations (crystal violet method)

Day -3 0O

. Fix. Formaldehyde or methanol
-_ 4 Stain: Crystal violet

[1: DMEMF12 + 5% FBS (DF5F) ; : Cell plating
E3: Treatment medium 4 Mediumchange

1) Test concentrations and used vessels



Same as the initiation assay (I11.A.1.1).

2) Procedure of cell growth assay

Day -3: The cells are subcultured in the same manner as the initiation assay (11.A.1.2).

Day 0: The cells are replated in the same manner as the initiation assay (11.A.1.2) except that 0.1 mL of the cell
suspension are plated (400 cells/well).

Day 4: Media containing test chemicals at the final concentrations are prepared, and used for medium change (0.1
mL/well).

Day 7: The cells are fixed and processed according to the procedures described above (11.A.1.2).

Measurement: The optical density is measured in the same way as the initiation assay (11.A.1.2). Growth rates

relative to the solvent/vehicle control culture are calculated.

2. Transformation assay

Mother culture Transformation assay
| e—————| = =
Day -7 or -6 -3 0 4 7 10o0r11 14 21
Cell growth assay |: SR :I | Fix: Formaldehyde or methanol

Stain: Crystal violet

Transformation assay|§ 5 5 5 5 |

Fix Formaldehyde or methanol
Stain: Giemsa

[Z1: MEM10 + 10% FBS (M10F)
[J: DMEMF12 + 5% FBS (DF5F)
B2 Treatmentmedium

2 :Cell plating
4 :Mediumchange

1) Test concentrations and used vessels

Five to nine concentrations are set up based on the results of cell growth assays.

For the chemicals that exhibit marked growth enhancement, test concentrations are selected to cover from growth
enhancement to little effect on cell growth. ldeally, one doses bellow NOEL, three doses in the range of growth
enhancement, and one dose in the range of weak growth inhibition are assessed in the promotion assay, as follows;

————————————————————— NOEL-- Growth enhancement - Growth inhibition |
| Three doses | (One dose]

For the chemicals that do not induce marked growth enhancement, test concentrations are selected ranging from a
dose exhibiting below 50% growth level to that two or three levels lower than the non-effective concentration.
Ideally, two doses below NOEL, two doses between NOEL and IC50 and one dose above IC50 are assessed, as
follows;

NOEL IC50

| Twodoses | | Two doses |

For a chemical which gives the sharp decline of cell growth within a narrow concentration range, one or two more
doses above or below the predicted concentration range may be set up as a precaution against the fluctuation of
cell response among experiments.

For low cytotoxic chemicals, the assay is performed at 0.5, 1, 2, 3, 4 and 5 mg/mL**,

One plate for the transformation assay (96 wells), and eight wells for the concurrent cell growth assay are
prepared at each concentration.



Each assay of a chemical should include negative and positive controls (when the solvent of the test chemical is
5% water, DMSO control is also necessary as the control of TPA). The control data cannot be shared among
experiments of different chemicals even if they are carried out at the same time.

2) Procedure of transformation assay and concurrent cell growth assay

Day -7 or -6: The cells are thawed in the same manner as the initiation assay (11.A.2.2).

Day -3: The cells are subcultured in the same manner as the initiation assay (11.A.2.2).

Day 0: The cells are replated in the same manner as the initiation assay (11.A.2.2) except that 0.1 mL of the cell
suspension are plated (400 cells/well).

Day 4: Media containing test chemicals at the final concentrations are prepared, and used for medium change (0.1
mL/well).

Day 7: The medium of transformation assay is changed with a media containing a test chemical. The cells for the
concurrent growth assay are fixed and processed according to the procedures described above (11.A.2.2).

Day 10 or 11: The medium of transformation assay is changed with a media containing a test chemical.

Day 14: The medium is changed with 0.1 mL of fresh DF5F.

Day 21: The cells are fixed and stained in the same manner as the initiation assay (11.A.2.2).

C. Medium change

The medium is removed by inverting the plates, i.e. paper towels or diapers are laid to catch the medium and the
plates are swing and shake three times to drain off the medium completely. The medium is gently dispensed to the
cells from tips which are touched to the upper walls of the wells.

D. Cell fixation

The cells are fixed with direct addition of 0.01 mL of formalin to the culture medium, or with 10 % formalin or
methanol after the medium is removed. After 30 min or more (when fixed with formalin) or 10 min or more (when
fixed with methanol), the cells are washed with tap water and dried.

E. Focus count

Transformed foci are featured by the following morphological characteristics; (a) more than 100 cells, (b)
spindle-shaped cells different from the contact-inhibited monolayer cells (spindle-shaped), (c) deep basophilic
staining (basophilic), (d) random orientation of cells at the edge of foci (criss-cross), (€) dense multilayering of
cells (piling up) and (f) invasive growth into the monolayer of surrounding contact-inhibited cells. There are
transformed foci not prominent in some of these characteristics. The number of wells having transformed foci is
recorded for each plate: a well having one focus is counted as one and a well having two or more foci is also
counted as one.

Transformed foci are counted on the bottom surface but not on the wall of a well.

F. Test acceptance of criteria
The initiation or promotion assay is repeated independently, as needed, to satisfy acceptance criteria.

1. Concurrent cell growth assay
- When contamination or technical problems are observed, four undamaged wells are necessary at the minimum
for each concentration.



2.

Transformation assay

1) Initiation assay and promotion assay
- If the cells are killed and/or not confluent at the end of transformation assay, the concentration is not valid and

excluded from focus-counting, statistical analysis and judgment, and “toxicity” is written in the data sheet..

- When contamination or technical problems are observed, if the number of damaged wells are 7 or more the

2)

concentration is not valid and excluded from focus-counting, statistical analysis and judgment, and
“contamination”, “accident”, “technical error” and so on are written in the data sheet.
Initiation assay

- Negative control: The number of wells having transformed foci should be 15 wells/plate or less.
- Positive control: The number of wells having transformed foci should be 40 wells/plate or more.
- Concentrations: Four valid concentrations are necessary at the minimum to accept the transformation assay for

3)

evaluating a chemical: at least one concentration near the NOEL (80 — 120 %) and three concentrations in the
range between the NOEL and 1C90 in the concurrent cell growth assay.
Promotion assay

 Negative control: The number of wells having transformed foci should be 20 wells/plate or less.
- Positive control: The number of wells having transformed foci should be 40 wells/plate or more.
- Concentrations: Four valid concentrations are necessary at the minimum to accept the transformation assay for

evaluating a chemical: in the concurrent assay, at least one concentration near the NOEL and two
concentrations in the range of growth enhancement, when the chemical enhances cell growth (increase cell
density). The durations of chemical exposure to the cells are different between the cell growth assay and the
transformation assay. Then chemical toxicity is sometimes accumulated during 10 days in the promotion assay
and plates may be lost because of chemical toxicity. In such cases four valid plates are also requested in the
concentration range where cells are confluent and not killed at the end of transformation assay. It may be
required to repeat the assay in a lower concentration range.

(The parts underlined were tentative in the protocol for the pre-validation phase and have been shifted with

change in the batches of FBS from Moregate, Lot no. 7825120 to GIBCO, Lot no. 1391481, based on the results

of the pre-validation study.)

G.

Three independent control data

To evaluate interlaboratory and intralaboratory variability, three independent data, at least, of positive and
negative controls are needed in each laboratory. Independent data mean data obtained from the cells thawed on

different days.

An example of three independent control data by plating cells on different days

Lab Chemicals for each lab Chemicals evaluated at the same time Thawing frozen cells
Lab-A a,b,cdef a,b 1 Dec 2009

c, d 8 Dec 2009

e f 15 Dec 2009
Lab-B a,b,cdef a 8 Dec 2009

b, c 25 Dec 2009

def 5 Jan 2010



Lab-C a,bcdef a,b 4 Dec 2009
c,de 18 Dec 2009
f, (repeated a) 8 Jan 2010

H. Statistical analysis

The proportion of wells with transformed foci in the plate treated with a test chemical at each concentration is
compared with that in the solvent/vehicle control plate by chi-square test with Bonferroni adjustment
(p-value<0.05, upper-sided)®. For multiplicity, the number of concentrations that satisfy “TEST acceptance
criteria” (11.F) is considered by this methodology.

I. Judgment

The result is considered positive if significant increases in the proportion of wells with transformed foci are
observed at two serial concentrations when analyzed by chi-square test (p-value<0.05, upper-sided, multiple
comparison analysis). If the increase is significant at only one or non-serial concentrations, the result should be
judged as “equivocal” when the assay is not repeated, and when the assay is repeated in a narrower concentration
range the judgment should be based on the repeated assay as follows.

The judgment of results

Results
Judgment
1st experiment Repeated experiment
Significant at two and more serial concentrations - Positive
Significant at one or non-serial concentrations - equivocal
No significant concentration Negative
Significant at one or more concentrations Positive
No significant concentration - Negative

The final judgment is based on a comprehensive evaluation that also takes into account the biological
significance.

All results are entered in the data sheet given and sent to both Shoko Arai (arai.s@fdsc.or.jp, Hadano
Research Institute) and Masaya Suzuki (masaya@anpyo.or.jp, Biosafety Research Center, Foods, Drugs
and Pesticides).

Transformation plates must be stored and archived in each lab until the termination of validation study.
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Annex 1. Materials and Reagents Used and their Catalogue Numbers (and Lot Numbers)

Supplier Cat. No. Lot No.
Positive control
3-Methylcholanthrene  (MCA) Aldrich 213942-100MG 11303JE
Phorbor 12-myristate 13-acetate SIGMA P-1585-1MG 038K1501
(TPA)
Culture reagents
Minimum Essential Medium GIBCO 11095-080(500mL) (Japan) -

Fetal bovine serum
Dulbecco’s modified Eagle’s
medium/F12

Penicillin(10000units/mL)-
Streptomycin (10 mg/mL)
Trypsin, 0.25%
EDTA(0.02%)-PBS(-)
Other reagent
DMSO
Fixation and staining solutions
Methanol
Giemsa solution *
Giemsa solution (0.4%)*
Formalin (37% formaldehyde)
Crystal violet
Ethanol
HCI
Culture vessels
96-well microplates

100-mm tissue culture dish

11095-098(500mLx10)

31095-029(500mL) (Europe)
31095-052(500mLx10)(Europe)
GIBCO 1391481
GIBCO 11330-032(500mL) (Japan)

11330-057(500mLx10) (Japan)

31330-038(500mL) (Europe)
31330-095(500mLx10)(Europe)
GIBCO 15140-122
GIBCO 15050-065
SIGMA D8418
MERK 1.09204
SIGMA GS 500
SIGMA F8775
SIGMA C3886
CORNING 3598 -——
(COSTAR) (Do nat
use FALCON)
CORNING 430167

*: Giemsa solution purchased from Merck is used after x20 dilution. Either Giemsa solution can be used.



Annex 9

Results Submitted from Laboratories
in
the Pre-validation Phase
of
Validation Study
of
96-Well Method
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Annex 10

Results Submitted from Laboratories
in
the Phase I
of
Validation Study
of
96-Well Method
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Annex 11

Results Submitted from Laboratories
in
the Phase II
of
Validation Study
of
96-Well Method



: (7w /Bn} uopenRUaIULD
wjeg [euld 8y ] |
1 10 100
g 0 i}
o ¢ ¢
seed B ot 0 4
FESSY YM0IS) |18 IUaUnIUSD) v - m
(z) epejuy saueydasoy bl + 0 m.
= 09 =
S58d E o8 $ 90 3 w
JUOS) BAIISO f PUR § > nuod aweba z &
(1) epoyu eoueidesoy = oot $ w0 3
mhw DZT T
{eadymoub (|30 aspeley o
A3uanbal) UOBULOJSUR | e
| (g} dielg
syewsy \ S
. s H PEILNGD S[[BM J0 "ON /120) BLIsBY siam Jo o ,
ZLO86050°0 8vI580E0°0 | OODODODOO'D OOOODOOO'D  I3NIWAH#  6PLOGEPO0  ISELSZRDD  SESLL9PDD  0S089.%00 EODEZGFOD  EL6EOLFDD | 8ISEOEDD 35
EEEEEN0ZS0 | ¥6LY.L 0600 1] 0 I3NWA#  SSEFOFEEZ'0 ZEOZSOLZZ'0 ZPBOELPGZ0 PIPBRISLE'D EBESOLSED z0 PELPLLO60D LAsuanbal) UOREWIJSUR |
05 B X001 2 LE Be 0z £t 6l B (=] BuAey sjm 9 oN
96 EB 06 96 =21 ! GG GE =01 #G el £8 PHIUNGD SHBM JO 0N
i] £ g 4 L L ! 2 L £ PAPNEIXE i JO ON
002 BANISOG) | |OALOD) BANEBON 0 0 50 5Z0 Szt 0 52900 5$00 £L£00 95100 100 BUlUEIS eswais)
l AESSY UORWIOJSURL |
LB ag iMAIOH IWAICOH oe 6t 29 Pl 621 8 &g ae mousy (B0 aaigley Jo OS
Ny 000k 10VAIOH A a8 #E 58Z LA 708 554 ro6 oo (36) ywoig @0 anefy
21T0 LZ9'D IOV IWAIOH F50'0 0800 LLLD BLZ°0 84E°D Gor'0 6650 L29°0 000 UE(g - Bbelany
080'0 £Z0°0 IWAIOH A 6L0°0 $Z0°0 Le0'0 £50°D 080°0 LS00 $SO'0 £20°0 #00°0 as
ESE'D BE30 IOV AT QEL'D 851’0 FS2 0 S5E'0 F5P°0 ars'o 5490 8690 9,00 afemny
i) €040 SLLD FAL0 L5270 0GED 250 829’0 2690 £0L0 8400 g
£ESED 8690 orLo FLLD 9820 FSED oeErn 2950 £LL0 9590 ©B00 f
BZE'D #69'0 A4 1] 8510 9620 BLED Z05°0 8250 oLg'o F69'0 0800 g
B0 GEL'D EZL'0 LIVO £FZ0 LBED 0¥ 0 0450 6L8°0 6ELD 600 g
DoE"o gB9'0 EFL0 BrL0 Al aL¥o EEFD Z6r'0 SEa'0 2890 SO0 ¥
LIED aLLn 0EL'a ESL0 1920 SEE'D SaF0 8950 5490 9LL0 EL0'0 £
4 ] oBa'0 £5L°0 ZLL0 620 LOE°0 £95°0 0550 2040 089’0 £40'0 A
FS20 5990 F60°0 Z0L°0 981’0 gre0 BEZ D £ot'0 68’0 S99'0 400 i
TIENL] Yol | OSWa %t 0 g0 SE0 G210 SZ290°0 SH0'0 ELEDD 45100 L0 UEg "ao
[ueg) aAisod | pdueg aneban TjwyGn] SUDHEILEILOD) OSiNg %L 0 Buiues @i, sl
Aessy Umads jlag)
| | saquinp 158 |
| L] | :uepninsu)|
L dlelg | :8pog |ealweys|

AEssy uopneniu] uo Aessy UONELWIIOJSUBI] [j@) 10] J@8ys ejeq



Eleq jeuld syl

|

AESSY ML) (B0 1U31AJUOT

(Z) euaig aoumdeaay

s5e

[0AUOT BRSO > O PUB G| > jonuoD anebapy

(L) euajig aousjdasay

(slyimodh @ anpefay O

(Tw/fBn) uonenuaiuoly

1 T'0 100 1000 10000
g ¢ i —
o
8 ¢ #'0 .m% |
.m 20 mnw.
z 3 L. 8
= ¢ ¢ o $ %0 |
< |

1

Asuanban UOIEULIGISUE | e
(g} dielg
SHeWey . B ) N

P i & i pAIUNGA SjiaM JO ‘0N 1190} Buley siam jo oN ,

6L0E9050°0 LFBOZEEND BOBFPLYD'D ZEEZLIV00  BESSESPOD BZLLE050'0 LELLGEPD'0  GZ9E0BEDD  69LZ09E0°0 B9LZ0BED'D  LeBOZEZO0 | L¥BOZGZOD 35
GZO5'0 EEEEEEER0'0 |EEEEEER0Z'0 999162280 CELECEBOLE'0 J999900Lp'0 ELEEEBCRE'D [999090091'0 EEEEEBSKL'0 EEEEEBSEL'0 ECEEEEERQ'D | EEEEEEEROD Jauanbay) UonBULIOjSURL |

¥s ] Dz LE ag or BE i i Pl a8 ] 120 BUiel (g jo O

96 96 896 o6 86 oG a6 96 a6 o6 96 86 PEIUNGD S{EM J0 0N

0 1] o 0 0 1] 0 0 1] 1] 0 0 PIPNIND S[I0eA JO 0N

U0 BI04 | 0L m&_um_mﬂ_z L E'D GL0 L'0 00 £0°0 LO'0 £00°0 000 L0000 BUILES eswsD
l fessy uopewsojsue) | |

BE gt SC E'S 5y 6% 'S FAL L) 2 EE E'Y LA0Ic) B0 BANERY J0 OS5

s 0'00L E'LL 2'vE EvP 6'L9 L9 £'68 L6 L'66 E'LE 0°00% (36) pouD) |80 eIy
L0470 SEZL iFL0 G6LED P50 Log'0 EBE'D agLL gsZl EBE'L 0z L GeZ'L Dooo Hue|g - sbepAy|
0500 ¥80°0 ZE0'0 620°0 6500 a0o 98070 29070 ¥80°0 6500 Zr00 Fo00 #0000 as
SERD EZ L GLZ0 8D Z0L0 0E6'0 ZZL L ¥8E L FEE L (45 4% GEE'L £ErL GEL'D abemny
FEL0 Zrr'L B6L2°0 80 9.0 2660 LaL'L a8l =l FOS°L OEE"L errL 8LLD 8
ELBD LZ25°) L8Z0 S8E'0 0ZL'0 0480 Goo'L aZEL 4 A 8EEL LES'L FAT N F
0880 69l 0620 Sor'0 60 LBE0 ISL'L ¥ee’l are’L DE¥'L 9ir'l 6aF°L SZL0 L
ZZae0 GGEL £520 Si5°0 6.9'0 are’o LOE'L BELL BVl Fi -t g6E'L BEE'} GELD g
L2380 85t’L LZED £5F0 490 £86°0 DEL'L gL SLE'L EFE'L gEE'L a5k L LEL'D 4
9280 Gae’L 0520 S0 6490 2680 G20’ g8z’ L BEF L ack | FaEL oBE’| SELD £
PrE0 BBE'L 6620 LiFO FL90 GBEED S00°L PEE'L QL £EE'L creE'lL GBE'L GEL'D 4
LLE0 GLE'L ¥Zz'0 LEED Z290 220°L goL°L DaL’L areL BOE'L £6E'L GlLE'L g2L'0 L

| EDEE QSO Tt 0 L E0 SL'0 L'D 500 £0°0 100 £00°0 1000 L0000 00
|GG M5O | IBU0D oAIEBON TRiBn] SUOREAIaaU0T) OSWQ %o BuluIEIS 1901 EISAID
Aessy ymadg (199
| | saquiny 1581 |
l £ ge] | :uonmysu) |
l d[e]g | :apa [eajwey)

AESSY uOnEIllIU| UD ABSSY UDIIELWLIDJSUEL] ||@0 10) J@ays ejeq



P =
E
w/Gn) uopeUSIUD
=TT _ (Tw/Bn) uonen 2
T — _ T 10 10’0 1000 TO00'0
| ) ——ee e O
W Oll'.ﬂﬂ/Il.-rL
ssid g oz z0 =
FESSY IMOJD ([0 IWBLNoUoD & ubin 3 a
(z) eieyiig esuemdasoy 8 ¢ T & vo £ 8
= b9
SEE E 08 z 9 S0 .m M
o007 aAneban 3 3 m 3
(1) emg soumdessy ~ oot p¥oe ==
3 ¥
= oz — R 1y
(s luimend 2o annejay  ©
Aauanbau) UORBUIOJSUR | e
(‘oid) d[e]g
SHiEWEY el e = - = e ),
pauNoa s(am Jo "o 190} Bumey s|Em 0 oM ,
BELLEDS0D BE0SZSE0D Q00000000 IBFNTYAE IFNTYAR IANTYAR BFEBECZD'0  E6BZ.IPLOD  BBSPODED'D  LL6RIGID0  LJ08.820°0 | 8B0RZSE0D 3s
EEEEEEERG D SOLEFROELD 0 IFNTYAE ..m MIvYA" FANTYA#  LPPESSESDD ZESZSOLZ00 ZPBOE.IPE0'D mhlmm__u.c EBESDLSE00 | SOLEVBIELD Souanbau) VOB SUR] |
o5 £l X0L X0l XOL [ F B ] g £l 190] BUINEY| SijoM J0 ON
96 G6 96 0 £6 88 £6 L G6 896 il 56 PEILUN0D SiaM J0 0N
0 ] 96 £ g £ L i 0 [ i PRPNEXS S[ERM 10 Of
[GAIUGD BMISOg | I0AUOD) SAIEBAN 0 L 9LED L0 9LEDD 100 9L£00°0 LDO'D 91£000°0 L0000 Supme)g esiwais
fessy uo Jojsuel
L8 b WA L'l L't L SE R £8 ] 64 ] Ywougy 20 aaneRy o J5
8agl 000k IWAIOH L'ry 'O 65 489 064 L'l8 Z LG Z' L6 o0k (%) Yimolsy (20 sanepRy
LBLD EBS0 IO 1820 69Z2°0 DZE0 0oe'0 0ar'o LESD ZES'D LES™D £85°0 0000 WUE(E - ebeleny
LS00 oE0D AN QLo ZZ0'0 9Z00 0Z0'0 gZ00 LEOD ZED'D %00 QEQ'D £00°0 as
FLE0 0990 iVAICH SEE'D SrE 0 LBED LiF0 mmmd B85S0 609'0 609°0 0ag'0 LIO0 abesany
¥ag0 080 9EE'0 ZZED 09g 0 g6F0 82570 Z09°0 LE90 49570 0.9°0 0800 ]
LIGD 290 LPED 850 LBED 90 L0570 8090 LBS0 FES°0 2290 8100 i
SEE0 L5090 PPE'D LBE'D LBED 80 GEs0 LE50 a0 8250 L59°0 LBO'D a9
ZE60 £E9'0 ZrED 0ZE0 0oFo S9¥0 LO90 P90 £55°0 290 ££9°0 6.0°0 g
0680 FL90 ore0 28€°0 LBED 0050 1§ 20 ¥ESD S50 BES'0 pi9°0 .00 ¥
£88°0 PEDD 8EE°0 8880 L0 #E 0 LES'D 1650 L1290 Sr9°0 FE9'0 Gi0'0 £
¥al'0 aLLo FrE0 E2E0 yEPO g6+'0 2250 G290 0¥9°0 8590 aLL'o .00 Z
0980 m.a FLED EZED vmn.a giv'0 £Fs0 L6580 6LS0 mmm.n_ smihwd FL0°0 L
TIW0/BU0S) Vel L OSWa %E'0 ] 9LED L0 aLED'D oo aLennn 1000 ALE000'0 L0000 ey mmn__n.
oAIUOD BAMSOd | 101u0D aAeboN {j/Bn) suopeuau0] 0SNG %10 Buiuels e [e1si0
Aessy yimols jjpg
| | sequinp 150, |
| X:Cal | :uopninsu)|
_ d[elg | :0pog [eajweyg)

AESSYy UO|J0WI0Ig UD AESSYy UOJJELLIOJSUBI] |80 0] J@ays ejeq



¥
w/fEn) uonenuaduo
[ mieq [euid oul _ | (qw/Bn) uonenu=dU)
1 1'0 10°0 100°0 10000 TOO0O0D'0
W - - el S - « e e L ‘U
= ! _ zo o
FEESY LIMoID) [90) 1USLNoUDD) o | = w
(z) eusipg ssuridesoy b vo 88
= * B W M
(=]
5584 o _ T a0 m 5
[0AUOD BATSOg > O PUE 07> PAUOD SAEBSN & -3 w TR
{1} B2 aauejdasoy 2 _ $ 3 F o p 80
rond — |_ 1
(aeluimoal (120 3apeRY  ©
Aauanbal) UoIIEULIOJSLIE | e
(roud) d[e]g
seway \ ; J
PEUNDD S|RM JO "DR 120) m_.__._._m_._ Sfiash JO 0N
LiFGLFFOD LLERLEE00 iIIMTYAR ELAISHLOD  ELAISPLO0  SO8GLLLO'0 000000000 62S04vZ20°0 BSLZLIED'D  B9PBEOZO'D  OEEGLEEDD | LLEPLIGBZODO 38
Lo GLEE00 iFNTYA#  EEEEEROZO'0 EEEEERDZN 0 GELEDD 0 S2800 J8000Lr0L'0 2999991 r0°0 GZL'0 GLERDD Aauanba) UoNEWLICSURL |
zl g N z Z £ D ] i T Zl B £90) BUIAEL 5B 0 ON
96 96 96 96 86 96 95 96 96 96 06 86 PajUnoD S8 JO DN
0 0 0 0 0 0 1] 0 0 i] 0 i PERN|IXE Sja jO 0N
JHUOT) BANISC | IAUOT) annebap L £0 L0 E00 LO'0 £00°0 LO0'0 £000°0 L0000 00000 m:_c_ﬂm BSLUE)
_ hﬂnmm UD[jEULIGSUR) |
[ ] zE 7l 2E L2 A 89 g5 L'E gg E'L 2t WMous) 1B BBy 10 QS
g LEL 0'00L SF5 P85 288 5'Le £'06 LL6 B'66 £ L0 0°L0L 0001 {%0) UMDIS) 150 BB
6Z5°L 03k’ ZE90 XS0 LeL 0 S¥e'0 B0°L FEL'L 85kl BLLE FAIN 0aL’tL Qoo o yUR|g - abesny
140D 8€0°0 LZ00 LEDD LEO"D LED'D BLOD 290°0 £+0'0 00 ZZ0°0 BEQD BO00 as
199°1 262 1 $a.l0 G440 EZE'0 E_. BLLE 99z 06E | BOE"L POE'L Nm"m.— ZEL'D abesany
SEa'L SEEL 8al0 arl’0 L0B°0 180 L LiVL 2l 8 0Ze'L EBZ L A GeZ’l DZL'0 B
Pl 99z’ PLLO GLEO EFE0 ZEE'L o o FEE'L £62'L 0BE’L E8Z°L 8821 EZL0 L
65971 9EE'L L4710 g0 256°0 oFD'L EFLL €621 08e’L neett ZEE' L SEL’L LELD a
BOL'L 96Z' L Wi GOR0 8060 0L0°E S0EE gee’l el OBE L GLEL 8627 BZLD G
LEL L FArAS L840 aglo ZE60 GiO0L ELLL BHEL ZeeL L0¥°L LOE'L A vl 0 b
£EO'L 0LZ'L 6940 1500 1660 SOL'L BEE’L a8 oee'L IEE°L LEE'L 0LZ’L gELD g
965°L 0ag’L ZrLo BSL0 SZE0 S60' L YOL'L 5L €821 LE2L B6E L noe BELD z
258" L 0sZ'L mﬂm._u w_.m.n_ £88°0 az0'L 180" L mm_w.w StE L el o8z L nse L gzl 0 L
TW/BU0G] Yl OSWA %10 ] E0 10 £0°0 Lo E0D'D LOD'0 £000°0 LO0o0 L0000 wuelg ao
J0IILOT) BAIS0 | [DAID00) BAlEBaN [jwyBn} suoenuUaTUDT QSWO %L'0 Buiumeys el E18D)
MO =]
| Jaquiny sy
(Al | :uopmnsuj|
dlelg | :0poD [elwayo|

ESSYy UOJJOWO.g UO AESSy UONEWIO)SUBI] (|90 10j J@ays ejeq



{(w/Bn) uopesuasuc)

ejeQ [Puld 8yl |
T 1'0
0 - - - 0
L G 3
S58d & oz z'0 -
mmmm{ LIAOUEY 3D TURUNJUD T M ok - m
(2) epso1119 esuEIdessy R _ vo £ 4%
= o9 =
[1=] [1-]
ssed 3 ol + 90 3 w
[HIUDT) BRSO > i PUB G| > joujuo] aajebay 2 + + $ + + =3
(1) eue1p @oumidessy Z oot | 80 7
&
~ oz _— - T
(s)yimoub 20 aapey  ©
Aouanbay) UOIPULIOISUR | —gh
(1) apuojya wniwped
H:._HEEE \ S — —— i
PEIUNGD S 0 "N f130] Buney spam jo oN .
966L0L50°0 GOLZ0OE00 | DODODOOO'D  0OOODOOO'D S99vLEZ00  BF9BFLED'D 6ZSOMPZO0  BOVBEOZO0  69./0ZZ0°0 LIGR.IGZOD [vBOZEZOD | LIGFLGZO0 3s
ECEERSEEF'D | EEEEEESKFLO 1] ] GEFLELESO'D BSLEOZSOL'0  GZO0'0  /99958L¢0'0 CEEEROZSOD  S/EA00  CECEFEERO00 |  SIE600 Lalanbal) UOHELLLISUEL]
¥ ¥l § oL 8 b g B ] B 100] GUMEL] S0 0 0N
96 a6 a6 a6 ¥& i 96 i a6 a6 06 86 PEILINGD S]jaw JO "ON
0 0 2 L 0 0 0 0 0 0 PEEN|ID Sl 0 ON
[AIUCT) BANISDA [1I01U07) anEboN i i L EER0 TEO'0 BLS0 Z8r'0 Z0F0 GEE D L0 Buiues eswsin
Aessy uolewiojsuel n
L'E v ina# iorAIa# £l oLl (7] 59 s g0l (] (5] LMDUS) B0 BANERY JO OS
§'LE 000k iiAIaH ivAIOH oEr 0t o're 808 £06 ZZ6 £ad 000L (36) Upwaig) B0 aAlERY
£LZ0 290 iAIO# iAIOH 48270 18¥0 45570 1650 SES0 L0970 8O5°0 8580 0ooo yue|g - abemny
YyZO'0 00 IiAIaH# ivAIaH gr00 zi00 2500 £r0'0 9E0'0 L0 iyoo gr00 gL00 as
1280 1640 /AT /A0 LOF 0 L0gn Ligo Lo 2040 1240 Zean A yLL0 abemny
o9az'0 LSE'D 200 £95°0 aran Srl'0 SLLD BZ9°0 08s0 £58°0 aoLn a8
8520 ¥5L°0 LLED aE90 SEL0 540 o890 EELD L8970 8LL0 oLLD i
2820 1080 grt'o BY90 2890 BELOD EELD 0280 ara0 LELD FZL0 a
BIE0 LER0 EEVD 450 2590 LFa0 8490 gEa0 G490 £2L°0 L0L°0 g
0Ze'0 S0L'0 9y 0 1850 a0 6590 SL90 (821 o] FE90 ZrL0 oZLo P
0EE0 0940 arr'o 1210 gLa0 L69'0 £8L0 £9.°0 SEa'D ELL0 ZrLo £
ZZE0 a08'0 OveE'D 6650 6290 0540 9590 opio BELD g9L0 goLo z
0zZe0 1180 GZE'D 08’0 8E9°0 rOL'0 LOLD 5840 Zean BOS0 rE00 L
TTU/BnL) oM | OSAO %40 L £E8'0 +69'0 6450 28F0 20t'0 SEE0 1'o Wuelg TR0
12410 BNsod | 0auo] eaeban {lwBn) SUOREALD2UOT JE AN %5 Buume)g =i, E1slg)
Aessy ymols |18
l Jaquiny 1sai|
| L g :uonmysuj|
L___epuopypo wniwpes :opo eajwoyo]

AESsy UonENIU| UDO ABSSy UONEWID)SURI] |90 10} j99ys Ejeq



{Jw/6n) uonenuacuol

Ejeg jeuld ay) |
01 I 1'0
0z- - i - 0
3z A ~ees —
sseg = " zo o
AESSY UIMGID B0 UBUNIUB] 5 oz 25
. w
(z) pusuy sousdesoy B o + ¥0 o m,
= o
a
S804 a 08 90 .m B
[0A1U0D BA1IS0c > O PUE G| > |DIIUOD) BATEDAN w o] L ) S
(L) eaqug asumdasay ~ 00T % ¢ g0
&
4 - - 1
(seluimolb 2o aaneEy &
Aauanbal) UoIEULOJSUED | e
(*1u1) apuo|ys wnjwpe)
syieluay L. ) )
PEYUNCD S| J0 0N /120] Buiey Sgam jo o ,
BESZL050°0 0L9ES9Z0D 0000000070 I3ANTYAR IANTYAR IANTYAR LEEREFL00  SOEGLLLO0  BESOLPZOD  IvROZHE0OQ  OLBESSZ00 | GRLISZZ00 35
GLEGS'D L899L62L0°0 0 IFNTYAR IANTYAR ANTYAY  BESOLELE00 GZLED'D 52900 ELEEEEERO 0 /LO099LEZL0°0 | EEEER0ZS0'0 JSauanbay) uoneuuo;suel |
— e i — T = — =T =" e
15 L o] o] o] Z E b ] g L ] (=] mﬂ‘.&n S{la JO ON
96 96 96 96 96 EB 6 95 96 96 o6 96 PRIUNCD S J0 0N
1] 0 £l Z 1] 1] ] 0 0 PAPNIE S][aM 0 Oy
FUIUOD BAIS0d | jonuen u._._zmmmz 0 9'L Gl ¥l £l Z'l i 20 a0 10 w_.__EEm ESLLEIC)
Aeg JEWIOJSUR]
65 L im0 g0 r 62C BE £9 4213 FA 2’9 L'E ypaougy (130 aalelRy o 05
Ly 0'00L i0fAIO# S0 £0 Ll St Lok FER ¥'aL 206 000k (94) Uwois) |20 BANERY
£68°0 ogl'L i0fnaw 200°0- #00°0- LLO0 £F0°0 LEL'D 225’0 0 £60°L EDZ’L 0000 yue|g - abesaay
LD S60°0 i0rAIO 600°0 FLOO SEDD P00 SL0'0 E8L0D L5070 Deo0 GyO0 #0000 as
909°'0 262" L W0FAI .mnz.d_ 60L'D BZL'D 8510 LA SE90 9501 S02°L GLE'L ELL'D afiesany
0850 LIE'L gL ¥LLO gLLo 6440 1610 #EZE'D 8660 ezl ZEE'L SLLD f
965°0 SEF'L 17 A N1 LELO ZELD SFL0 ale0 0050 Z5L'L arL’L GLEL ELLD L
0ES'0 25271 gLLo 8ELD OLzo 0gg0 LTAN ] aza'n EB60 AT GEE'L SLLD g9
S89°0 IFEL L0V'D L0VO ZELD arlo Fi o] avl'o BL0°E Z6L'L BZE°L BLL'D L
9840 6L2'L 0oL'o 00L'o FLLD £rL0 gLED 29.°0 0a0’L LELL BEE'L FLL'D P
8090 BOE"L 00L'0 6600 gZL0 LEL'D azz'o EEG'D 280k oLzl 1A BOLD £
S0 £0Z° L LOLD 201’0 LoLo gLio BEZE0 ZL9'0 0eEl’'L SEE' L 88l 20L°0 [
LLSD FSL'L $EO°0 2600 mmn_.n_ aLL'o GaL'0 050 SL0°L DE0°L FLE'L L0L°0 3
TI/BNL) VOW | OSWO %1 0 9l g [ £l Zl ! g0 g0 1] — Ra0
IOAU0D) BAIS0d | [0A1u0D) aAeBaN {jw/Bn) SUCERUSIUOD B M %5 Bummeg 1o Esiin)
fessy ymoin |9
| | Jaquiny jse |
l £ e | :uopimnsuy|

L epuoys wniupes | epod [eaweys|

Kessy uoneniu] uo Aessy UONEWIOISUEL] (|89 JOJ jeays ejeqg



]
TR ] (w/6n) vopenuasuoD
01 I 10 100
2
S5 =
ABESY YIMOIS) (10 JU8LNIUeS - w_
(z) eayug asuejdasay 2 w,
ssed S 3
10AUO7) BANISOd > 0F PUE O > [0IUGD) aneban m =
1) Bpes asuejdasay = =
,m
(2 lyimoub 22 aaneay ©
Asuanbal) UOBULIOISUE | g
(*o4d) apuojyd wnjwpe)d
SyJeluay o o
. - PEIUNGD Sjaw J0 ON 190) Bukely e jo op |,
GFFIa0F00 0LL968E0°0 | 000000DO'D 0OODDOOOD  I3NTVAH ENRCL ANIYAE  SISEEZSO0  SBZIOGRD'0  GPPOSOVO0  DLLOGREDD | BOSEREEDD 3Is
ECEEROZOED | EEEEROLILD i] 0 iFNTvA# ENRCAY I3NTYAE  PEPELSESE'D JO99LPSRE'D JODOLEJGL0 EEEER0LIL0|  GELD Aouanbay uopeuuo)suss |
¥l Ll XOL Fiell ®OL (T2 £ Bl il gL 120} BUIEY Sijaw jo oN
a5 a5 96 96 i £EE L L& a5 96 896 a6 PAIUNGD SBM JO ON
0 0 96 £9 Sz S 0 0 ] i] papnme sijam jo ‘o]
JLIUOD) BATISO | [041U00) BANEBON 0 0 z } 5.0 50 cz 0 SZL 0 5z90°0 100 Bujuels eswoio|
A uoje SUeS
Zrl o i0MIa# ianIaH L2 s &E ZE ] F- 85 or wouE) (1D BieleY JO OS5
LLiL 000l i0AICH AICHE £ 6201 L'60L gE0L L'96 86 ZL6 0001 (25) Uwoss) a0 BAnERY
£51°1 1590 g a8 8400 ZESD 8840 1690 aFa'n zag'n £590 £4970 0ooo Wue|g - sbesany
S60'0 400 A it gi0'0 SEO0D £20°0 LZ0'0 SE0'D BEOD BEDD 12000 LLOD as
99z’ | 9.0 VAL 0O 68L'0 G080 LS80 oLe'n 0920 8.L°0 4920 98.°0 FLLO abesany
20t'L LoR'o 50Z'0 LEE'D 598°0 ¥ER'D L0 Z0g0 PESD aLe’0 8ZL'0 8
Zie't ¥ELO 6510 LERD gzan 8280 ZLLD 080 vaL0 6440 BZL0 bl
g95eL SrL0 L1 rLE'0 PRS0 1080 Z0a'0 0os'o £140 LBL0 SLL0 9
ooz’ 690 810 GLED Fie0 6940 6040 ZLE0 SLL0 ZEL'0 iFAN g
0oE’L LZL'0 gileo FEED FSE0 aLg'o aLLn ¥6L°0 1810 DEL 0 poLo ¥
0L 6180 L0Z0 £080 0480 0080 880 wEL D 6920 BLED ZLLD £
'L aL8'0 980 0EL0 9880 o0g0 yELO 2840 29470 8LL0 600 z
CEL'L £8L°0 LEL'D L8L0 6580 B2E0 8440 0040 8940 EELD 20L°0 L
[TW/DUDS) VAl | OSMO %k 0 z L SL0 50 520 SZL'0 52900 Y] yuelg =G0
1DAIU0D) BANIS0 | DAU0D) BAREDEN T1u/En] SUDRENUSIUOD BIEM %8 Buumg o sl
Aessy ywmods ||18g)]
Jequiny 1se |
L ge] :uonninsuj|
8pUOIYD WNiWpe s :0po) [eajweys)

KEessy uoljowiold UO AESSYy UOHELLIOJSURI] ||80 10) j@ays ejeq



8
ejeq Bujssaiboid eyl ] (w/Bn} uonenuasuol
o1
2 0
ainjey & 0z =y
fessy ymosg |93 ULNIUGD & o | m. 2
(z) eay sauedesoy B m,
o mw
50 9'0 .M
] S0 UE 1j angeba M 03 %. & g
(1) eLoyD BouEdasay H 00T W 3 80
o L $3 3 ____J&s
(sluimaib jjao annejay ¢
Aauanbad) UONPWIDISUR] | ——g—
(*04d) apuojyd wniwped
syielay # e _ -
PRIUNGD S[BM JO O 120§ Bumey sgaw Jo o .
BESSESFO0 BEEZZBFED'D 00000000°0  i3NTvA IINTYA# iIFMTYAH iIFNTYAR iFINTWAR iFNTVAH IANTYAR GFFO00F0°0 | BSLLLLEDD 35
LO999L62L'0 mmm_.vmnrd 1] iINTvAR iINvA i30T AH iFNTAR ElniAiT INTAH INTYAY  199916.6L°0 | £99991¢0L°0 LAIUENbE) UOTEULLIoJSURL | |
0L £l ] noL oL ®0L Q) X0l __,..za._.w Sz Gl 0L [20) BUINEL S[[3% JO 0N
96 96 96 96 96 96 96 96 96 88 86 896 PEUNGD SjiEw JO 0N
1] 0 B 0 0 PAPNaXe Sjam jo 'ON
1BAuoT) aAnisod [onuo) aneban 0 gL 5L A L g0 90 0 Z0 10 Buiue)s eswais)
ABSSY LUO[EWLIOJSUEL |
801 FALY i0fnI s 94 £Zl 2oL L6 29 %8 Lc 2r g oDy [0 SAIEfRY JO OS5
909l 0'ooL ivAIa# 6L TiL 0zol FEEL gELL DELL £901 958 0ook (35) uwmoug @0 anERY
699} FOLTL i0fmOs LPPO LIE0 EDE'L 0LE"L ore'l 95e'L PSEL G600°L oeL’l oooo WUE|g - obesany
82L0 290°0 infnIas 06070 SrL0 FrAN] 010 600 g0 0800 9500 9.00 rooo as
SHE L O8Z 'L i0MAICH £95°0 L20°L DEE'L 2L P £l LiEL azl'l 96Z°L gLL'o afiemny
000°Z 0zZe'L €050 re0L I6T'L LEFL PLGL B0G'L 8EF’L LSLL BOE'L ZEZL0 8
aL0e SFE'L F05°0 a0l LiFL glgL bOS°L robL ZEEL B5LL (2] BLLD L
ZEL'e SIE'L 919’0 6811 G051 oL L05°1 Bo5°L 9gF'L BEE'L - FLLD 8
g1l gee'l S.8°0 9Ll BSE"L fEFL 005°1L GZF'L T4 L OEZL BLLD L
PEE’L £5T°L BG65°0 82470 26271 SAE’L A4 E6¥' 1 Z0EL 0L rE L SLED ¥
HZO0E 58 62970 6r0°L FSeL #OS°L FLE'L £8F'L EZEL L6807k OLE"L 8LL0 £
1] A Ll BrP0 0s6"0 OLL'L ¥zl BEE'L LEF'L 80E°L OLLL LEZ'} BLLD [
08L'} FEEL £8F'0 9660 ratl 0LE°L 0L’ L 60’ L 5Ll 850" L} 80L°0 b
TTW/BL0E] VAL | OSNG %l 0 gl &l Zl L 80 80 ¥0 AL L yue|g e
104000 3ANISOd [1041U0D aAeBoN (ju/Bn] SucnEenuaduog JEM %5 Buwmis 181oIA E1shio
Aessy yimodg jj8g
| sequiny isey ]
l £ 02 suonnnsul]
[___epuops wnrupen :8pa) [eajwey |

RESSYy UO[JOWI0Ig UO AESSy UOIeLIojsuel] |80 10) Jeays ejeq




Fr— e
B
w/Bn) uopeuaoUD;
| Ejeg [euld syl | (R Bosaess =
1 1'0 10'0
| ]
2
sseg & 0~ =3
Aes5Y UWOIS) [P0 WBLNIUoY < 2 2
(Z) eraig asumdasay a 0 .m W
— m
S5Ed o 90 .m 5
oo snieog>gp pue g> oD oneten g s
(1) eeys ooumdeaay =4 s & W g0
g #3353
g 1
(26)ywmaulb 2o aapeEy o
Asuanbai) UOBULOISUER | e
(‘04d) apLiojy> Wwniwpe)
syewway | e = )
2 n - a PEIUNGa S|l Jo o 120} Buey sjem jo 'oN .
BE0LPEPOTD OLEESEZ00 | 000OOOOO'0  S9EGLOLS00  [PZOZ0S00 ZPESLOG0'D ZPES.0S0°0 BESSESPO'D  LLPGLEPO’0  BEZEZGPEOD  OLLOGEEDD | GSLZODEDTD ETS
5290 [999L62.0'0 1] EEEERSEEFD #0 EEEEB0ZSS'0 _/999L6.PY'0 EEEEEB0LZ0 G20 4099LPSEL'D EEEEROLLL D | EEEEERSEL O Sauanbagy uoflewL;sue) |
09 L I3 gt £5 33 9z vz £l il vl 50) BUINEL Siaw j0 ON
96 96 a6 96 GE 86 a6 96 96 o5 o 86 PEIUNGS SHOM JO 'O
0 0 ] L 0 ] 0 0 0 0 0 POPNIXS S J0 0N
AU0D) SISO | 01000 SANEBIN 0 St £0 S0 £0 GZ0 Z0 5L L0 Lo0 DUl S ESWEID)
_ EH :ﬂ_p.nE._ﬂ—.-r_nh_
[15:] ag iafnas# g ] gg L'g 'S a9t ' a9 e Ywoug) (B0 aMieRy Jo as
9El 0'ooL iniAI0#H Z'a0L L's0L Z501 §'50L 080l L1k v BE Ll 000k (36) ywoig (B0 sueRy
il LEo'L i BLLL Sl arl'L 05L'L ool LoL'L EBO°L LLO°L GE0°L 0000 Hue|g - abemny
949070 GO0 i 2800 G900 0800 8500 2800 6200 a0 2400 0600 £00°0 as
ZES'L LELL g voZ’1 LEZ'L LEZ L SEZ'L orZ'L a8l BOL'L 511 SlLL 5SRO0 abiesany
60971 FLLL BrL’L FalL’'L (L1 LLLL 9£T’) orZ'L ZLL'L 2oL’ FEO'L 0600 &
ZETL 011 a9e’L BZEL LIEL 8SE°L 9zl FilL'L 6aL°L 1] g 8 gET’ L 800 L
zZ5') a0l SZZ'L BEZ'L SKZ'L gLzl 19z LZZL LaLL £8Z'1 060k 180D g
L55'L LN G5Z'L LEZ'L iz EETL 62EL gaLL oL zZoL'L FELL SBO0 5
2151 £L0} el ZZL'L PEE'L (B4 £ETL Lzl 6021 602 | ELLL 9800 ¥
eyl Z5E°L GLE'L LLEL coE" | FLZL 'L 6aL'L G521 2011 LT 0600 £
9zs'k S5L} LeZ'L 0ZZ'L Lt SELL 0sZ'L A I griL 2011 ZIE'L ¥E0°0 z
Ot | 2014 9EL’L 05zl GLL'L BEZ'L gaLL LzZL1 IZL'L 080’L 68L°L Leoo L
(TW/BU0G] VAl | OSNG %t 0 50 +'0 GE0 £0 520 FA GL'0 Lo 100 — DORC0
[ONUOD) BANIS0d | [0AU0D) BATEDON [|wyEn) suceuatuog JEM %S Buju=ig jejoin @ish0
Aessy ymoug jiag)
| | Jequiny 158} |
| £ 9= | ‘uopminsu)|

Aessy uonowold uo Aessy UONELWLIOJSUEI] |[23 10} 284S Bleg



1]} w
T ] (W /Bn) uopenuacuod
01 T 10 10°0
b 2 : o
seeg ml. oz _— $ $ zo o
ABSSY UMMOIE) (|20 JUBLNILIDT) L + o U
(z) eyl g sourdesay m ” _ + 0 .W M_
= 9} T 3
seed E: | o .m &
= £ 08 ¢ =
[04LET) BAISOH > Of PUB §| > jonuc aajebap = | A_v 2
(L) euauy aoumdasoy m 001 V $ o0
= 0T T
()ummest |2 aaney &
Aauanbal) UOIEUWLIDJSUE] | e
(1) wiu'elaq
DyelWey \ _
= - - - = = = PEIUNCD S O "ON 120) m_._T-.,m_._ Shia JO ON .
CETBLEYDD BZS0LYE0D PEZO89Y00 LZZLEEY00  LELLGEYD0  BEZGIPBYO0  6SOMLPER00  BELLE0SO0  KOLEOLSO'D  BLOESOSOO  #EEDBSF0'0 | BES0LYE0D mm_
CELEL0 SE90'0 EEEER0Z0E'0 /8899LpSE0 EEEEEBGEED  52959°0 G290 EECEEEERG'D 50 SLEF'D EEEER0Z0E0 SEO00 Aduanbay UojBLULojSLIR |
5l ] 62 ve 8e £9 09 o5 T T3 BZ g 120} BuMEL| sjjam o "oN
a6 96 96 a6 a6 of a6 96 o3 96 a6 2] PEIUNGD S{jaMm Jo "o
i] 0 0 1] 1 0 0 0 0 0 0 0 PERNIXE S| J0 Oy
[QUCD) BANS0H | IOIU0D M.._.__H_wmm__?_ 5 4 P £9°0 LE'D aL'0 80°0 ¥0'0 200 L0'0 m_.._EEm m_m__._m___m.w—
Aegsy UOIIBULIOJSUR] |
04 £EL L s 9l #'s £0L 6Ll 06 &6 a8 £z LWMOIS) 12 BARERY JO n_m—
Ll 0'ooL S'HE §'SE 8Lz L'GE e 6G¥ LPa g'td L '96 0°'00L (%) Wmousy |20 SRRy
+00°0 6210 0800 80’0 SE0'0 EEDD SO0 Ga0'0 EBOD 20L°0 FZL0 6240 00070 XUE|g - ebeiany
G000 2.0 oLo'D L00°0 oLoo 8000 E£L0°0 GLOD ZLo0 ZLoo G000 900 S00'0 as
mm;._u EET0 Z51'0 G0 BEL'D SEL'D ivl0 2910 agL'd LLZ'0 L2210 ZE2'0 £0L°0 afesaay
0LL0 Z0Z'0 6510 8510 L 3] ovLo ZEL'D L1510 LBLD LLED §ZZ'0 Z0Z'0 0oLa ]
¥51°0 o Lrio gri'o 0ero 8210 SkL0 0G0 ELFD 2020 LEZ0 0 660°0 L
6510 ZET0 BELD LEVD ZEL0 BZL0 ¥rL'D GEL0 BELD F6L°0 LZZ0 Ze20 ELL0 8
6510 6FZ'0 SFL0 Lo LeLo B8ZL0 8EL'D Lo FLLD 020 0EZ0 G620 Z0L'o g
18’0 ZEZT0 L1510 LFL'D 6EL0 SELD 9910 Z9L0 0LLo 20 BEZZ0 ZE20 20L0 L4
LLL'D orZ'0 Z51'0 6rL'0 6210 L0 LEL'D ELLD DBLD a0 SEZ0 orE'o L60°0 £
¥aL'0 LZ'0 81’0 #SL°0 LPLD LELD L3910 LELD BELD 9zZe0 BEZO Wweo £0L'0 Z
FLL0 GLZ'0 6510 mmﬁn 9510 G0 Z51'0 gaL'0 EBL'D G220 LLZ'0 SLZ'0 S0L'0 3
TW/on,) VOW | OSWO %t 0 g 5T A _E9'0 WD aL0 820°0 00 20°0 LO'Q uelg ao
[OAU0T) BANIS0S | PNUDT) SAnEbaN {wyBn) suonenuacue]) %10 Buiums o sy
B - AESSY ymoJD |80
| sequiny 1591 |
| zge] suopmyisu|
_ HE.uHmﬂ_ :8pog _E_Eﬂ_u_

ESsy UOIJENIU| UO ABSSY UDIEWIO)SUEI] |80 10} jeays ejeq



LL (w/Bn) uonenussuc
| Ejeq [Euld sy |
01 T 10 100 T00°0
0 - T T ]
el
i g o =
fes5y LM0IS) [P0 1WeLNIe]) = i 5
L & m in
(z) euiayy soueydasay o3
£ oo 3
=Ehd 3 oe $ 2g
11U0D) BATH b PUE G| >[0AuU0D aAiEba g ¢ g
(1) enoquD soumdeasy 5 oor | ¢ %0
ot — Iy
(sajumodb |23 aapejey O
Asuanbay) UOIELLIOISUR | ==
(‘1) viu'elaa
wu—hlE-“ . ¥,
= - . = = - pEIUNOD S 0 o 100) Buikey sgoam jo op |,
LELEBDS00 691209E0°0 iINTYAH I3NTYAR BZSLPEP00 LZLEBOSO0  #OLEOLSOD EL9B6050'0 ZWESL0OS00  LZZEB8r00 9LLGLPP00 | B9LZ09EDD as
GZLES'D EEEEEBSKL'D IANTYAR “M_.__.._.a__.__.._.m SIEPE'D SELES'D S0 EEEEEBOZS'0 EEEEROZSS'0 JO90OLPSE'D L9990+ 08Z'0 | EEEEERSHL'D Jauanbay) uonewuojsuRl |
LS ¥l ol el £E (8= 2t 05 £5 FE Gz o 8
96 06 96 96 96 95 o6 a6 86 96 86 96
0 0 0 1] 1 0 0 0 0 0 i] 0
JUIUOT) SAIS0d | [oaUeD E._..ﬁmwz 1] £ | S0 ED S5L°0 L0 £E0°0 L0'0 LOO'D
| Aessy uoneuuosuel) |
L9 1 EL g B L'y LG 69 79 g's 6'S e ypaoug) |23 aseRy jo 05
865 000k ZER ¥'SE EVvE 0'6E gty £ 28 £G5S LAt 998 0o0L (%) Lmousy (|20 aaneRy
08Ll'0 FOE' L £95'0 L19F'0 8o GOS0 LES0 el £LL0 Z66°0 gZLL FOE'L 0000 NUE| - abeIBnYy
600 SO0 S60°0 £90°0 LE00 29070 2900 LBO'0 EBOD .00 Li00 S¥00 0Lgo as
8060 ZEF' L 2690 nm_m._u 9450 2E8°0 0LLo LLE'D LOE'D LZL L hlmw.—, ZEF'L 6210 abieiany
£98°0 BZF' L £F9'0 0LL0 +#09°0 aeLn Fee'0 Zre0 L1800 £80°k (14 8 BZF'L SEL'0 )
YEG'0 Piv'L 6090 LSS0 L1190 1590 €240 O8O BL0°E LB I5€°L Fi¥L :r AN L
8060 L6EL gra'n aLs'o aLe'o L1890 L1080 64470 BgLe0 EL0°L $0E’L LBE'L 6¥1L'0 g
ogo Zar'L £r9'0 S50 S0 9z90 6LL0 LS80 L8880 grLL 68Z°L Zar'L £ZL'0 G
Z56'0 Fiv'L SkFE'0 FE9'0 950 F65°0 aran S080 PrED LELL 96E°L Fiv'L FrAN ¥
orD'L GSEL 1890 0250 Zi50 2850 LD L0 aLeo €82t 8zl 6GE"L LZL0 £
£88'0 Zir'L 9E8'0 #85'0 280 ZZL'0 9zL'0 6YL0 FORD £E0°L 6611 civl 9zL'0 2
G0 DBE’L Z29'0 090 LLS0 £46°0 NNm.__“_ mmmd G280 £80°L SLZ'L DEE' L GLL'D L
Hn_Eum _.w Yo Dmﬂn_ ﬁ_.m 1] £ L g0 ED S L'o £0°0 Loo OO0 yueig ]
U0 850 | IDJUDD aAnebaN {j/Bn] suonenuaaung L Bujuels 1ol sl
Aessy ywoug jj83)
| | soquiny jsoj|
| £ 987 | EE.:EB___
| v[u'e]8g | 1apoQ [eojwey o]

KESsy uojjeniu] uo Aessy UOIJeLWIojSuRl] ||8D 10j Jeays ejeq



b
_ T150 JoUId SUL I (w/Bn) uopenuaocuol
01 ¢ 1’0 100
] 1] T ]
. |.ﬂlll‘llr-‘\r.|£
5B W 0z o e
AEssy U9 |10 1Ualnauog 3 ol 3
=
(z) eaoyaD eauedesay m W ] .m m.
g 23243 33 5 5
SEEg 2 gg 3 2
10AUCD) BANISO > OF PUE 0Z > j0Nuo]) axnebsp m.. 08 | < =2
(1) epequs esuedeaay 2 oot M v
=~ 0T = T
(2e)yimoub j@o aneEy ¢
Asuanbag) UOBLLIOJSUE] | ef—
(‘oid) v[u'elag
syIellay hs =
paUNGa Sjas J0 'op 100) Bumey sjam jo oy .
2960500 BELLLLEDD ELALSPLO0  SOBSLILOD ELLISPLOD  B9LL9Z20°0 IvBOZBZO0  SOBSLLL00  GB9LISZZ00D 69.1.9Z20°0 OQL9ES9ZO0 | BSLLLLEDD =
EEEEEROZS'O 28999Ly0L°0 | EEEEEBOZ00 SZLEDD EEEEEROED'D EEEEB0ZSO'0 EEEEEEEBD'D SZLEDD EEEEBOZS0°0 EECEBOZSO'0 m.m_wm L62L0'0 | 29999LF0LD Aouanbad) uopeuwo)siel |
05 113 4 E 2 ] ] £ ] g i 118 120} BUWeY Sj@m jo oN
96 a6 96 a6 a6 96 96 BB 86 96 96 96 PRIUNGCD S)M J0 0N
1] 1] 1] 1] 0 0 0 0 0 1] 1 1] PEpn|oxa S|Em jo 'oON
14U0D BANISOd | 1041000 anneban | 5 SZ SZL €90 LED 910 800 00 200 100 Buueis eswsio)
| Aessy uoneuuosuesy |
POl LL A Er A ] 69 g5 8 B'S ag e LL poug) |20 asneEy o 05
£6EL 000k BES 965 £ 5’65 E'BS L'09 L'EQ 2'99 0’99 000 [95) Uimous) (|20 aapey
2820 LBL'0 LLLVD LLL'D FLLD $OL0 60L0D ZLL0 BLLD SZL0 EEL0 L8L°0 0000 HUE[E - obRany
6LO°0 rLO0 000 800’0 EL00 EL00 0Loo GLoo LEDD 9100 gL00 FLOO S00°0 as
GSE'D GRZ'0 0ZZ'0 FLZ'0 m LZ0 90Z°0 LLED SLED 0ZE0 mww.n_ azz0 BEZ0 EOL'D abesany
£EE0 yoz'a aLz'o 020 £0Z°0 00z'0 A LOZ0 8020 L0270 020 $aZ°0 0oL'0 B
05E'D = Al 6L2'0 a90z'0 90Z'0 L8170 £120 B6LD 120 0Lgo oLzo £82°0 6600 L
BFE'Q £0E'0 ZEZ0 22e0 £FZ'0 6LE0 LOZ'0 OvE'0 GLED 6ZZ0 0220 020 ELLO a
LFED LBE0 6220 FLZz0 1220 20z'0 €0Z'0 EOZ0 ELZ0 FLzo VEE0 L8200 coL'o g
EBE'0 o8z0 €220 1220 GLE0 a1z’0 GLZ0 8Lz0 LEZD LEZD oveo a8z’ Z0L'o P
LIED ELED L1Z0 SLED 8Lz'0 G0Z°0 82z'0 SLEZ'D LZZ0 EET0 0520 ELED 1600 £
QLED 2620 0LZ'o ¥ZZ'0 aLz0 20 £220 SEE0 A £62°0 ¥eZ0 Z6Z0 E0LD 4
ZEE'0 a8z 0 ZLZ0 __S02'0 i A] 06L°0 #8610 OLED PLED W20 gLzl 2820 GOL'0 L
[TTW/BU0S) VeIl | OSWA %k 0 g 52 SZ'L £9°0 LED T 80°0 FO'0 Z0°0 100 i ao
1edueg arpisod | pdiuog aaneban {piBn] suopenuasuo CSNG %10 Buies @A E1sA0
Aessy ywmoun e
| | soquiny 159 |
| Zge] | :uopmnsu||
| y[uelag | 8pog [eajweyg)|

KESsSy uonowold Uo AEssy UOREWIOJSUET] [[89) 1O 19aUs Bleqg



£
o0 TPUIT UL 1 {w/6n) uopesuacUOD
. 01 T 10 100 1000 10000
=0 :
o
sseg g o =
fessy ymos9) |90 WAUNIUGD & oF o
(z) eeysn eoueydesay 2 ‘m m
= = 09 m 3
d d =i 22
JLICT) SIS0 LE asneba m.. a
(1) eyuaqss asurydasay —. oot =L
=
= 0t
{2)yimoub a2 aseEy  ©
Aauanhbal) UOIBIUIOJSUE] | e
("oid) v[u'elaa
syJeWey L i L = T T
pAIUNGD S[iaw JO "o 100) Bukel sjam jo o .
LOEDSERO'D BELEGFEDD 00000000°'0  00000000°0 SORSLLL00 G250LvE0°0 GESOLPI00 OOBERLLOO GOLLSZE00 OL9ES920°0 BZSOLFI00 | BEZZGFEDD
4985140040 | [BBOLFGELD 0 0 SELEQ'D S290°0 SZO0'0  ESZPEPLLO'D EEEER02S00 LOOOLGEL00  S2900 | J999LVSELD Aauanbay uoneuwojsusl |
£l £l 1] 1] E a ] L g 4 a £l 190) DUEY SEM 0 0N
96 oG 95 96 96 95 95 8 86 96 a6 96 PAIUNGD S)am J0 ON
0 0 0 0 0 1] 1] 3] 0 0 m 0 PRLNID SR 0 On
10AU0T) BANISOH | IOAUCT) u._.__ﬁmmz 1] £ L £0 L0 £0°0 oo E00°0 L00°D L0000 S
_ Aessy uofleuLiojsue | _
0a 1A o'z SE e L'E L'e SE 9¢ 61 £E 62 Ypougy [ asiery jo n_m_."
Z'LEL 000t GO o9 L'v0 s ) 'eL 8L g ois 000l (95 Uwwaug (o0 anneEy
LES'L LSEZ'L Ste'0 DER'D 6080 2LL0 1] BL60 GEGD giot GeO’L | 3-r. 48 0000 YuE|g - abesany
900 SE0'0 ZE0'D ¥0°0 P00 ¥EDD £E0°D EX00 Y00 FEZ0°0 eron 980'0 8000 as
FOL' L FOE' | mlmmd ¥re'0 ZE6'0 880 4560 ZED'L BEO'L ZEL’L Z0g'L FEE’L FLL'O abesany
e8| BZEL 8060 TLED BERD ape0 £06°0 0660 oeD' | %S ZELL BEE'L LoL'o 8
1081 LiFL 296'0 08&6'0 FEE'0 LZE0 SO6°0 GL0'L BrLL ord I 8 LETL LiFL 20410 L
8eo' GEE" | LEG0 G060 0E6'0 088’0 FL60 LBE0 GEO L il [ Tur S B6E°L ELLD 8
cLg'L are’lL SLO'L 066°0 £E6'0 FEED £46'0 090t 20L7L FeL’l BSZL are’l 60L°0 G
oLl EOE°L £L6°0 GE6E°0 L1960 ELG0 0960 CLoL ZEl’l a1 8 ezl 34 o § LELD r
aLg'l 09e"L LSE'0 LSE'0 ZEB'D LEZED G560 LOL'L 291} (114 5 8 a8L'L 0ag’t 48] £
viL'L 05E"L 0860 956'0 8960 E060 £00°L €20t G90°L 74 1 8 a0’k 06e"t ¥ZL0 Z
SEL'L LLE'L GE60 80670 LL60 8980 LIB'D EBEB'0 950°L OLL'L Zal’l LIEL LLL'D L
Hn_Eumﬂn_m“ ¥dl | OSWO %L0 oL £ 1 £0 L0 £0°0 00 £00'0 Log'o 000D AuRlg ao
1041U0T) BANIE0d | PAIU0D aAiEBoN {iw/Bn] suopenuasUeD OSWA %L0 Buures 1o, [Eshig
Aessy ymous jjag|
| | Jequiny yse |
l £ae] | suonmpsul|
| y[uelgg | :8pog |eajweys)|

KEessy uojjouiolg Uuo AEssy UOIJEUI0)SUeB] ||@0) J0) J89ys ejeq



LS (7w /6n) uopesuUaIUD
meg (euld eyl L 2
00T
= 0t-
S ot
S8Bd = ¢ o =
ABSSY LWOJS) |99 USLINIUGT) 5 oE - m
(z) ep0y1iD eoumdesay 2 o5 L] w 2
£ c
(17
Seeg m oL 90 .m w
[A4U0D) SANISOG > O PUB G| > |BAU0D aneban 5 08 )
(1) e aoueydasoy ~ ot1 ¢ 58
3 $ ¢ + $ 4 ¢
~ 0ft — 1
(se)yimoab @ aapey <
Aduanbal) UOIBULIOJSUE | c
(1) poe aoyaoyin
syIeIaY \ J
PajUNCa S| Jo oN 120} Buney s o ‘op ,
FEESBOSOD BZS0LPZ00 13NTYAR ELLISPLOO0  JZE9E0L0O0 62900200 G2S0LPZ0°0 6BOP6E0Z00 620049200 BIZS0LYPEZ00D BSLLLLEQD | BEZS0LVEZ00 35
L999991L¥5°0 5Z90'0 IF3MTYA#  EEEEER0Z0'0 L9939L+0L0°0 5Z30°0 GZ90°'0 L99009L P00 SZ90°0 52800 LJ9999Ly0L0 SZ290°0 Souanba) LOIEWOJSUBRI |
bl ] ] ¥0l1 g 1 a 9 ¥ a a ol a 190} BUIAEU Sifo Jo ON
96 a6 96 96 a6 96 96 a6 98 86 96 06 PRUNOD SHaM JO 0N
0 0 1] 0 0 0 0 1] 0 0 '] [1] PRRNIXE SiaM 10 0N
[CAUCD aAfliS0d | [ouaD aAIEbaN 0f BE 0z tl 4]} 4 5 SE 5'E ! m..__:.ﬂm ESLUaIn)
| AesEy UoHELUOJSURI |
g's oLk oL £5 v g B'EL Lok £8 6 % 0L woJg) R0 SMERY o OS5
Z'E9 0'00L 'L 251 L'LZE SrLL 6811 9ZLL 9Tl ELLL G0l 0004 (30} youg (R0 anneRy
EELD 0LZ0 £E00°0 ZED'D ¥sZ0 orZ'0 BrZ0 9ez0 9E20 €620 ¥Z2 0 0Lz'0 0000 yueig - abesany|
ZLon EZ00 2000 LLO0 BLOD LL0D BZO0 LZ00 L1000 LEO0 LoD £20°0 €000 as
%ﬁ-.u PaZ°0 B&0'0 2800 BOED S6Z°0 $OE'D LEZ'0 LEZ'0 8820 64E'0 +az'0 SS0°0 afesany
2610 ez 0 850’0 680°0 EIZ0 80Z'0 8520 abz’0 £92°0 ¥oz'0 FOZ'0 0EZ'0 £90°0 ]
BOZ0 L¥20 0800 8800 FeE'0 {820 89z'0 S8Z°0 6LE°0 L62°0 ZLTO LFZ0 2500 L
BLLD D6Z'0 L150°0 0800 80e'0 LGZ'0 ZEED 820 ¥EZ0 LIT0 aZz0 0620 ¥e00 9
¥2L°0 08z o 500 €800 ZLED L0E°0 BIED 6820 S6Z0 £8E'0 SEZT'0 0BE'D 500 g
reL'o LBZ0 1500 8600 BLED FOE'D BZED SLED L0270 SOE'D Z62°0 LBZ'0 G500 4
8910 GIZ0 0800 SBO00 GZED S6Z'0 ZEED Z0E0 0ZED 8620 8.Z0 SIZT0 090’0 £
gel0 BLZ0 0800 8010 FZED FZED LBZ0 aneo 1820 LZE0 620 az0 £500 [
D6L'D QEz’0 0800 8800 OLED ¥BZ'0 SOED 0oe'0 620 Laz'0 6920 9EZ'0 2500 L
H F.uﬂ L Yo QOSWa %10 O BZ Dz Pl oL L g SE 5E 3 Huelg aoc
IoAU0D aAnisod [1oauog BAnELaN {lw/Bn) sucnEnUaIUOD 0SNG %10 Buels o, Eislis
Aessy Ypmoug |83
| | saquin 158 |
| 2921 | :uonninsuy|
L___poedgoyooqy | :0po [eajuioy]

KESSy UONENIU| UC AESSY UOIJELLIO}SUEI] |80 10} J@8yg Eje(



P B
gL
e _ (Jwi/Bn} uonexuzaduoy
00T (1] 8 1
0 .
W {I‘,‘. -_ 0
5S84 5 0° lzo o
fEssy UMDIS )20 1UALINIUCD 3 op 28
(z) epaoypig eoumdeaay o o .__.m_ m.
_ am -
ss8d S g'0 .m m
IBIUOD) BAIISOd >0 PUE G > [01jU0D) BAjebaN m o , 5
(1) ey soueidacoy = oot | W g0 3
2 | W 3
— gL R - 4
(3e)yamoub |23 asneEy &
Asuanbad) BOBULLIDISUR | ——g—
{"1) poe ajoyaouyin
uiun-ﬂﬂ_ﬂ N e — >,
PAIUNCD S(jam Jo o 130} Buney sjam jo "ol .
SEZLO6800 GOB0SZEDD | 6¥OLISLOD  /PEZEOLO'0  E6EZ/PLO'0 6GOPECOZO'0 GOPBEOZO0 SOSSLLLOD  JZZOC0L00  BOLLOZZ00  BSLZLLIE00 | S9E0SZE0D as
EEEEBSPLO0 | EEEESSPLL'O | LGLLPZZO0 LLOGBEOLO'D ZEGZSOLZO0'0 JOOOOOLPD'0 JH9098LP0'0  GZLE0D  /O00LF0LO0'0 EEEEBOZEOD JOOOOLFOL'D | CEEEBSKLLD JAsuanbauy uonewwojsuel |
65 kL 2 L Z ¥ 4 E L g 0L LL _uohmu_h..m..“wmmi_n.uz
a5 86 68 LG 1] 96 86 96 96 o5 a6 i PEUNDD SR J0 0N
0 0 L 5 L 1] 0 0 0 0 0 0 PEpN|IG SR J0 ON
104u0]) ansod fioaued aAREDaN L 0t T4 oz [ ZZ if4 5l i L Buims esusig
1 fessy uopewuojsues) |
Zy Lz g0 Z2 CY e vl Gl +'a Iyl 59 i g (B0 BAERY Jo 05
v 000k g0 4 0'BL g 688 gLl ZHLL g60L FroL 000k (%) umoug) (B0 SRy
o0 0zZ'k o0Lo 6200 ZEZ0 LFS0 ¥BO'L FT FEEL ovE'L FiT L 0ZZ L ] HUE|g - sbelany
ZS0'0 £E0'0 6000 LZ00 9800 BL4°0 ELZD 2510 84000 ] 0800 EE00 +000 as
BLLD FEE'L YZL0 £FLD are0 0990 BEL'L 8L L05°L £5F'L 8881 YEE'L £LLD afiesony
£LL0 E5E°L aLL'o SLL'0 o8L'0 [T LLE0 LOS"E Ler’L 20’1 LEE'L £5E°L 6LL0 g
LZe8'o ezl FLi'0 PN 08zZ'0 0510 £L0°L LZE°L A alrL 0le'L R G100 L
GLLO E8E'L GLL0 £ELD 00E0 LE5E°0 FLGD 29171 a1’ gEE°L FEbL £8E'L FAR N g
ZER'D aze'L gLL'0 ¥EL'D LEED L0 4 o 26571 ird 8 a0t L aap'L 9ze'L 60L'0 g
FELD 162 9zL0 ZELD FLE0 SEE0 ZEE'L ZzZ5'L BO9°L £65°L LagL 1621 aLL'o t
LOB'0 0ZE't Zelo £LL0 tiv0 Si60 86y L E15°L £PSL o5l £9Z'L 0ZE'L FINN ] £
BER'D ¥oE'L AN ] FaLo 850 5Lk LEFL LLg'E G5 il (1]:f oLt £LL0 z
gLL0 ZPE'L 6EL'D FEL'D 99’0 LZL L SLZ'L Zi5'} LIyl SLE'L 6EE'L Zre'L a0L'0 L
(T/BnL] VOW | OSWO %40 13 3 92 (T4 [ ZZ 0z 5l ol L - RRT)
1Bauo] aAsd | auo aaneban {1uyBn) sUoREQUSDIUCD 0SNG %10 Buuels e, Eisiig
AesSSy moug j180
{ | sequiny 1sa |
| £ ge | Eu:.:.F-._._:
| pioe spoysoun | :apog |eajweys)|

ESSy UOIJENIU| UO AESSY UOIJEUWIOJSUEL] |00 10} j88yS Ejeq



{ ™
13
T 1 (w/Bn) vopenuasuo)
oot o1 T
o 0 T 0
o T
sseg g 20 o
ABSSY UMWMOID) |20 1UBLNIUCT) M o M. m
(z) ey ssuejdeasy 2 o E
= 03 c
s8E4 m i 90 .m W
[041U0D) BANISO > OF PUB O >|0nuoD aajebay m . W w =
(L) TN sauejdasyy = oot % % W W % Aw g'0 E)
.wm DZT 4 T
(96)yamoab 120 anpesy  ©
Aduanbau) UOIBULIDISURS | ==
(*0ud) piae Jljouyd04ar]
syiewey o e e e el
. « N . paIUnGa SHaw Jo op 190) Bukey spam jo oN ,
FOLEOLSO0 BEZZELPEDD 1IFNTYAR 00000000'D 49860500 GL0ES0500 GESLFEBP00 ZEEZLLP00 GEZIGREOD G29C0BE00 SEESLEE00 | BEZZEFCO0 ]
g0 LO99LPSEL'D _m:._.q..__._.h 0 L999916.%°0 mﬂv.n_ mm.mv.ﬂd JOOQLEZEE'D L900LySELD J9990999L'0 SEL'D L999LFSELD Souanbay) uonBEULIDJSURI |
8 El XOL i af ¥ EE T3 £l gl Zh £l 100} Buwey sfjam jo oN
a6 98 96 96 a5 96 a6 o5 85 96 5] 95 PEIUNGD Sjam JO “Op
0 0 ] 1] a 0 0 0 a ] 0 0 Papn|x® Sjjam Jo ON|
QUG SANIG0S | [0 u._._zmmm_z 0¥ g2 0z ! 1] L S G'E 5'C i m:_c_n_m EEETS)
_ E :mmﬂ:._._nnu.._ﬂu_
2Zh g9 4 EY 54 FAF | Z0L ¥ 201 L0l £ a9 Yousy 120 aAneRY jo OS5
L5l 000k o'vl 568 s L'E6 LEOL £F0L 2oL 990l 2 ELE 000k (%) mousy 187y annesy
68t'0 2520 SE0'0 SZZ0 ¥Lz0 EEZD LaZ'0 2920 2T 89270 pezo Z5Z0 00070 HUE|E - BhEany
LE0'D LL00 000 LLDD 6L0°0 gL00 8200 GBLOD LEOD L20°0 BZ00 LL00 EOQ'D as
0 a0e'0 060°0 0820 6920 BEE0 9LE0 LLED gBLED EZED FEE'D 90E0 mﬂd abesany
YEF'O FEZ0 600 08z0 520 0820 0LZ'0 FRED DOE'D £0ED W'D FEZ0 £50°0 [
IS¥0 80E'0 600 QUZ0 5920 £820 8ZED FEED GZED £EED LZED Q0ED Zs0°0 i
iy di) 00E'0 ooL'o 2820 LT0 90E0 GOE'D BEE'D EEED SEE'D GSED 00ED ¥S0°0 8
Z8F'o LIED G500 990 £0E'0 6620 SVE'D FEED BEED SSED EEED LIE'D Ss0'0 g
[§:3-40) HED 00L'0 £82°0 08z'0 €820 |ZE'D LIED BYED BEE'D 08E0 WE0 SS0'0 14
LL¥FD ¥O0E'D 680°0 620 6+20 £62°0 FrE0 EZE'D GEED G6EE0 9¥e’0 FOE0 0800 £
ort'o 2620 SE0'0 SOE0 FLZ0 ZIED 60E'0 LZED BEZ°0 ZLE'D BLED 2620 LS0°0 A
Z26E'0 S0ED L2800 E62'0 G6FZ 0 2920 £6Z°0 mmmd 892°0 mm_ﬂ.n_ 0820 90£"0 250'0 L
[TL/BU0S) VAl | OSWO %b 0 i 4 0z FlL oL L G §E Sz L — ao
1uog anisod |paue) annebap {1w/Bn] suonesuasueg OSNd %0 Buiueg o sl
Aessy Yol 1190
l | ssquiny 1se |
| 297 | :uonmyjisu)|
| pioe spoydouir] | :8pog |eawsys|

KESSY UDJOLIOId UD AESSY UOIJEWIDJSUEI] ||8) J0) J@8ys Ejeg



Lk
n
Ejeq [euld oy) ] {(qw/Bn) uonenuasuoy
5
ssEd & 5
feEsy LwoIs |93 Ueunouoy < m. m
{z) ey BouRidBoDY W - &
. £ 3
W 2z
=
(1) eriong soumdesoy i
2
(9 )uimoib ao aapeEy ¢
Azuanba) UoBULOSUR | —g—
(*04d) pioe djjoydoyan
SHJELIEY v, o
- . » PEIUNGD SIAM [0 ‘Op 190) Bumey s o o .
BESZL0S070 BSLLLLEDD I3FNTYAE 00000000'0 Z.L986050°0 BZLLEOSDD LLPGLPPD'0  BEZZGPED'D  PELSOLEQ'D  GFPOS0F0'0 ZEZELZP00 | BSLLLLEDD E
SIEGSD 29999Ly0L0 iIFNTYAE 0 hm.wm.m_,_mhluh_u L9990009L¢'0 mm._u J998LFSELD GZasi 0 2990164610 SIBLE0 LO000Lr0LD LAduanba) uoneLLI0 suRl |
18 0l %] ] a oF VZ El 51 6l 1z oL 120} Bumey sjam jo "oy
a6 a6 96 a6 a6 96 96 o6 96 a6 96 96 PEIUNCD S(EM 0 0N
0 0 0 0 0 0 0 0 0 0 0 PEpNaXD S| J0 "ON
JujuoD aAsod [onuo] anebap oF 1) 174 oL g S'Z SEL SZ9°0 SELED L0 IS BSila|D)
_ ___._unmm [ _
e B'¥ g8z BE 6% g's ] 85 LA ! L'E L) [ LouE) 120 BhneEY jo OS5
LYl 0oL L L'DL 289 ol 06 1’96 £'v8 £Z0L 6'50L 000 (%) modsy |20 aaneEy
BES'L A Z60°0 S98'0 80 SLE0 SELL 8Ll oFO'L £9Z°L 90E"L YEZ' L 000°0 YUEjg - obesany
L90°0 0900 PEOD 900 £40°0 29070 L90°0D 8200 95L'0 EE0°0 BL0°0 0900 L00'0 as
6S9' L oL ZiZ'0 S86°'0 1960 mm_u._. GEZ'L GOE'L paL'L EBE"L 9Zv'L .vmn. k 0ZL'0 abieany
Fs 1= a62'L 00Z'0 GLE'D 0Z6'0 EBE0 LFLL EPEL LFE'L 8EE’L LIE'L =T 801’0 B
Go9°L BEF'L ¥0Z'0 0860 S58'0 L0’k £ZT'L BEL'L FLE'L 2EFL SLEL BEF'L FANN )
L0470 fora 8 S0E0 FLE'0 aLe'0 LBE'0 BZZ'L GRE'L £80'L 6521 gL¥L EZF'L GLL'D a
645°1 £0F'1L L9270 a1’ LEB0 FLO'E £0EL a5z'L 1660 S6E’L £6¥'L E0t'L F AN g
o0eg'L 60" L 6410 Lo L0k 2660 LOE L StE'L SEE' E0F'L GEE"L BOE" L SZL'0 ¥
BFL'L IEE'L 19Z'0 £20°L StE'0 280°L oLz'L ZeE’L gz0’L ELE°L ECE'L IEE°L :rA N E
6851 LEE'L 6610 860 g a8l (Y SEE'L 2460 00F' L EES'L LEE'} SZL'0 g
8L 98" L m_lL_. L'0 8Z0°L 0L 0Lo'L g6l BEEZ L BOE"L el LEZE"L 882'L gLL'0 |
TIW/Bu05] Val | OSWA %k 0 i s 0z oL g gz gzl 5290 SZLED K] S ao
CNU0T) 8IS0 | |0UDT) aAneDan TuyBn) suopeRUEIunD %10 Bues @i, Emshig
Aessy Mol ||e
| saquinp 150
£ 0] | :uopmyisu||
poecpowsoun) | :2po (estuieuo)]

KEsSsy uonowoig U0 AESSy UOEWIO}SUEL] [|8) 10} J@8ys ejeq



i, N
gl {(qw/Bn) uopeIUaIUDD
EjRQ [BUld ByL |
—_— 0oo oDt ()8
0 — — o
b
T . e B L
ss5ed 2 0 =
ABSSY UIMOID) |80 JUSLNIu0D B OF ++ =5
(z) iy esueidesay a vo 22
L o9 € m
sseg S 90 3 &
oD aAnl ¥ PUE G| g a8 + < g
(L) eusi) @3umIdEIDY = oot + $ 80
,m 0ZT |% —
(2o )yimeodd (20 aapeEy  ©
Aauanbal) UOjIBLLIOJSUE] | il
_ (*1u1) |DH aus|pAderiap
SHIELIDY o y
PEIUINCD S[EW J0 DN /190] Buiey spam jo op ,
FEOGEITOD SOR0SZE0 0 SORSLLLO0 ELLISPLOD G9r620Z20°0 GOPGEOZ00  6GOPGE0Z00 OQL9ESHZ00 BSLLLLEDD 694492200 LIGR.IGZ00 | SBESIEEDD £
EEEEEER0L O ECEERSELLO SZLEDD EEEEER0Z0'0 /90000LP0'0 /09099Lp0°0 JOO000LFD'0 LO999LGZL00 /[9999L+#0L°0 EEEEBOZSOO SLEGD'D mm_....._ LAduanbay uonewLo SR | |
849 L £ 2 ¥ ¥ ¥ Fi oL g [ zh 100} .mlm.sm_.._ Ejj2M JO ON
96 aG a6 a6 a6 a6 96 o5 o6 a6 o6 a6 PajURGD S{i2ah JO 0N
0 0 0 0 0 0 0 0 [1] 0 4] m Papn|oxm Sji@m jo o
JONUCT) SANIS0H | [OLCT) u._,__uumm_z 00 09 OEE DOE 0.2 0FZ 0LZ 0gL 0GL ] Bujue|s eswaig
Aessy uojewojsuel ) |
Er i ] ol rAt oy LG 69 0Ll 80l ag L'S mousy (B0 aafelEy jo 05
¥ 000k A VS Fa &5 9lE Z BE 964 g0l SEkL 000} (3] Uwas) B0 aaneRy
66470 LLED 8000 GLDD EZ00 Y500 SELD LELD SEE0 BOETD EOFD BSED faluli} UB|g - abelany
gL00 9200 LOD0 000 000 Fi00 2E00 G200 1900 GE0D LEDD DZ0°0 2000 as)
L9Z°0 Nlhm.u. B30°0 L2800 #80°0 aLL'o a6L0 g6L'0 el BEF0 Fak0 BLFD La0°0 abesaay
6FZ0 L¥E0 L9070 L8070 800 ZELD 1920 FSE0 L9E0 BEFO G50 LZ¥0 Ga00 8
69Z°0 0SED L9070 G800 800 LELD 0LEn 8410 89E°0 Fid 4 1] OGS0 E9F0 0aoa L
850 96ED 0L00 800 6800 LZL0 9610 €020 SSED ogrn BSF0 GOF0 0900 9
95z'0 LBE'D 02070 900 9800 ZELD [ Al L6L0 SOE'0 gi¥0 g6k 0 SLFD 0900 g
BSZ0 00F0 690°0 64070 0800 L60D €410 8L B9F0 20F 0 Li¥ 0 ZEF D 6500 F
€420 IbED 0400 6100 L2800 010 a0 LOZ'0 G20 BOE0 EEFD BEE0 090°0 £
88z0 areEd LA00 0800 68070 aLL’o 0610 I6L0 oreEn BEED 0Bt 0 GO0 28070 Z
SEZ0 00%'0 0400 6L0°0 LLOD 860°0 0910 BLL'D 9820 9EP'0 ZLro L0¥'0 5900 L
TIW/BNL) VoW | _OSNG %1 0 0oF 09g OEE 00E 0.2 orZ 0iz 081 oSt oL - )
[eAuoD sAsod |enung aneban {ju/Bin] SUONEAUSUOD JB1E M, %S Buume)s @i Esiag
Aessy Yoo |8
Joquin 1591
l 9 :uopninsuj|
L___loH susufdewnapy :8pog [eajweys|

ESSy UOIJENIU| UO AESSy UOIJEllIOjsSuel] |80 J10j jeays ejeq



Bk (Tw/Bn) uopesuasuon
ejeg |euld syl |
Q00 00T 0T
0Z- ol‘-.-| i 0
2 &
s68 o 2 @ 1+ z'0 )
AESEY (MDD (27 1UBLN3U0T < 0O | w.. 3
= 1=, o |
(z) euou g eouejdasay 2 or @ | ¥ i m.
e | 23
ssed £ g0 2%
0000 BANISOE > O PUE 5| > jonuoD anefan $ o8 & E
(1) eusyug soueideasy = gt g0
Z DzT + 1
(de)uimoul jjao aneay &
Asuanba) UOHEULIOISUR | e
("1u1) [DH aus|uAdeyiap
.-.ILHE.'.E b — )
PLINGD S|BM 0 “ON 190 Buiney s|lam jo ON .
ZLEBEOS0'0 BEEGIEE00 | 0OOOOOODD  iINIWA#  0OODDODO'D GSOEGLLLO0 GSOBSLLLO0 GOFPEEOZD0  SOBSLLLO0 GEZSOLPZO0  GZSOLPZO0 | LLGRLIGEZOD 35
49999160 GZL0 0 iI3NTYA# 0 SZLED'D SZLEOD  JO000OLFOD  GZLEOD 52900 52900 S.E60°0 Jouanbayy uonewuosuel |
T Zh ECT [i] £ £ ¥ 3 9 9 6 120} Buney sjam jo ‘oN
96 86 96 96 ] 96 85 96 95 o5 96 05 PEIUNOD SHEM JO 'ON
0 0 } 0 0 0 0 0 1] 0 Papnxe Sjlam jo ‘o
OIUCD BRSO | I0UOD) SANEDIN 0 0035 0ZE 00 Doz 052 0FZ 0Lz 08l [ BUiLielS eswoio
ARSSY UO)BWLIOJSUERS
£r ) iVAIOH 0 el re gz 69 0oL 0 26 EG imaus) |2 saleRy Jo OS5
Zes 000k iAIOH Z0 LE o §iE Lbt 6.8 LE8 LOLL oool (%6) Wmois) (B0 aaneRy
£Z9°0 BALt ioiAIaH Z000 9E00 600 EEFD nis 0 BEFD 1860 ZiTL o5lL 0000 NUE|g - sDesaAy
G600 P00 iWAIOH 000 FLOD 8200 0E00 0800 aLL'n 8500 2010 2900 €000 as
SpL0 Z62 L iAIOH SZL'0 8510 2020 955°0 ZES0 1950 060’1 FEE'L 2TL £ZL'0 afiesany
80L°0 LOE" L SZL0 0510 SaL0 kS0 8580 0zZe'n GEL'L o8t e b gLLD g
£08°0 LAl LELD 810 010 BFS0 86570 0090 9z0'L Faz'L 97’1 gLl i
€540 SOEL LZLD 8610 L8Lo £00°0 ZLLD 8990 oLl 96+ L BLEL SZL'0 g
EEBD 0ZE'L €210 +aL'0 L2€0 02g0 L9810 89570 GEL'L oL BEE'L €210 5
SZLO Al SZL0 SELD oLzo 1950 8E9°0 1oL 0 8071 £6E°L 9zZe'L LZ10 ¥
BELD |0E"L 8zl 8510 1610 o850 LBFD Fa 0 L1801 €571 LEZ'L £zZL'0 £
9690 LOE'L 2L Z9L'0 6820 EES0 Lba 0 6FED ¥ZO'l SEEL riZl k210 Z
500 TL 9zL'0 ZSL0 £ZZ0 £Z5°0 0090 8250 ¥50'L £95°1 2L ZZL'0 L
[74/5n1) YOWN | OSWQ %4 0 [ [\ 00t D2z 052 oFZ 012 08l ok g =00
jeliog anisad | pnuog aaebay {jw/Bn) suonenuacuoy T Bujues 180l B1sig
Aessy Umeds 199
| | soquiny 150
| £ ge] | uonmysu)]
L__ioHeuspidewayy | :8pog [eajweys|

ESSy UOJJEN|U| UO AESSY UONJEWIO)SUBI] |90 10} Ja8ys ejeq



£ T T Yy
0z
TT60 1oUId SUL 1 (w/Bn) vopenusoUoD
o1 &
2 o :
o
588 &6 zo o
Apsgy UM0ID B JUSLNIUOD 3 Mv
(z) epoiD eaurdesny 2108 ¥o 8 m.
kil 1 o )
gitd T o6 90 B M
104U0D) aAn v pue angebo m oLt % S
.“ e
(1) BLey eoueydesay = W W W 8’0
2ootsd
~ 05t = T
(= )yimoub 20 2aneEy  ©
Asuanbay) UDIIELLIDISUE] | i
(*04d) [DH ausjuAdelialy
SyiELIaY " ..__
= » . » . - pEjUnoD sEw 0 “op 100) Buey sjem jo oN ,
9651L0L50°0 QRESLEE0D OLEBEBE0'D  Z.986050°0 LvSBROSO'0D  $SEGBOSO0  8ESSESPO0  POLOELPOD  SOBEESHO0D  BOGPPIPO'D ZEZELZPO0 | S990SZEQD as
2990100150 GZL'D EEEER0LLL'D J9990L6.¢'0 JO990L6Z.5'0 EEEEEESSH'0 EEEEEBOLZD GZLED SZLEZ0 EEEEEERDE D mm L1Z2°0 EEEEBSPLL'D Jauanbay) uopeULOjSUR] |
6 A Fat oy 55 b 9z 0E LZ 0z ¥4 L 120} Guwey siam ja op|
96 a5 96 96 96 86 96 96 96 96 96 96 PElUND S2M 0 O |
1] 1] ] 1] 1] 0 0 1) 0 0 0 0 papn|oxs s jo oN|
[OAUDD) BANISD | [oaUoD) E:mmmz 05k 0oL L9 bl 0e 0g £L g8 6'G ._E.__mn_ m_.__c.ﬁ_m ESWBIE)
— hﬂnm UDHEULIGISURL]
1) oa a0l LEl el oL L'G 0'LL g L L'ZL £6 Yo 20 ARy jo gs
LBEL 000l £'9Z1 LEFl ZBEL g'9Z1 Zlzl g¥zL L0l 6201 EELL 0'00L (%) Ymoug 13 anieey
ZEE'D LA 9EE0 Z8E'0 L9820 LEED Z2E0 LEED SEZ°0 L8270 LOE0 88zZ'0 000°0 Huelg - 8 4
00 9100 220°0 FEO'D 8E00 2200 PZO0 BZO'0 DE00 0E0"0 PEOD SZ0°0 S00°0 as
FEF O LWED LEV'D Fat’0 69%'0 BEFD FEF'0 EEF'D SBE'D 88E'0 EOF'0 mmﬁ..n_. Z0L'0 afissany
0oF'0 ZZE0 96E°0 Ler'o LZ¥0 LZv0 0oF'0 DEED 830 EFED E9E0 9E0 860°0 8
9Er'0 £EE0 a0r'n 0Ls'o g5t'0 FiLy0 gZF0 LiFD LBED LBE'D ZBE0 LEED S60°0 L
£5¢°0 BEE0 ort0 FZ5°0 690 0ayn Zero 85F'0 FLFO 2980 BEED GOE0 00L'0 9
L¥F0 0sE'0 a0 Far'o £0F'0 L8y 0 Z0r'0 hi2) 1] 80%'0 aLyo ZEV'D EBED LEO'D g
9Er'D L9E0 Sat'o Sit0 i8t0 85+'0 ZiF0 L9F0 £0F0 SZ¥0 LS¥0 ¥BED L0L'0 F
B0 19E0 LEFD £15°0 #1850 LrP0 Zrro ¥or'o BEED aLy'o LoF0 GEED ¥OL'0 £
0EFD ¥E'D 9Z¥'0 PEFD 06F'0 0P+ 0 gi+'0 Br0 G920 £8E°0 0Z¥ 0 88€'0 L0L0 Z
0Zr'0 GLE'D L8 mm,vd ﬂEl..u GEED SOF0 FEF'0 5820 S9E'D 850 Z¥E'D ¥OL'0 L
TTW0/0U0S) Vdl | OSING %k 0 oSl 0ok 19 tt [ 0z £l 28 65 L - ale]
OIU00) BANIS0 | [dIU00) aAneban) TjwBin) suopeEnUaaLe]) 318 M Bues o, Eslg
Ressy upnoi 190
| saquiny ysa |
7 ge | :uopmpsu||
IOH suspdeweyy | :apo |eajways)|

Aessy uonjowold Uo AESSY UONELWIOISUEL] |[@9 J0J Jeays ejeq



r =,
& | EjEq Euld ey ) ] (w/Bn) uopenuasuoD
000T 00T o1 T 10
0 Y
& o0z
. o o =
FES5Y UWOI9 [P0 1WeLnuog 5 09 38
(z) Blaeqiig eoumdesay 2 og -] m.
= pot =
S88 8. ozrr .m W
I0AUOD) BANISOZ > O PUE (2> [0A1U0Y u....ﬁmmm W opT g
(1) BLBYID souRdeooy 091
W 08T
~ 002 T
(2elyimoub 2 asneEy  ©
Asuanbag) o ELLIOJSUE] | ef—
(*o1d) 1DH sus|ideyiapw
syieway L g
= . 5 i B pajuUnGa Sjiaw 10 ‘o 190) Bumely sjam o oy .
BELLLLEDD 691 209E0°0 000000000 IFNTYAE LIPELEPO'0  GO9EBBED'D HEZZGPED'D BBSELOS0'D SLIELVPO'D0  S0888SP0'0 98ESIEE00 | S980SZEQD 35
EECEERGEE0 EEEEERSEL'D 4] iFNTYAE GZ0 GZ1L8'0 EEEEBGYIR'D SZ90¥°0 mmm.m LFO9Z0 GZLEZ0 SZL'0 EEEERSKLLD Jouanbay) uvoneuuo)sue |
¥l EOL ¥Z 8L £g BE A FirA 2l 4% 1204 Dan S[F@aMm Jo "ON
i3 a5 a5 a8 a6 a6 96 a6 a6 15 96 PRIUNCD S([2M J0 0N
1] 0 0 0 0 1] 0 0 0 PEpN|2E S|EM 0 0N
e m:._ﬁmmz 1] 082 051 005 05 GZ Ok g 3 LD IS BSLURICY
AeSSy UO|IEULIOJSURS
L9 PL WAL 6'E re ] L £ 1) 8L £'8 GG Uwaug) |20 asneRy jo 05
E9ZL D'D0OE IWAIOH ZE0L ForL sl E'Z9L £'5Z1 il kLl L'O0L ook (9%) Uuousy [|B0) sAneEy
GFSL FeeL vAIOR s L199°L gE8°L BEZE'L LB¥'L ESE’L LZE'} gel’l gaL’l 0000 HUE(g - abEIBNY
6400 #8000 VAN ¥EO00 0oL'o 290°0 £50'0 L5070 EBOD €600 660°0 990'0 1000 as
LGl BFE'L AN LSE'L £64°L £96'L ESO'E ELQ°L B8l Obt' L ELE"L ELE'L SEL'0 abiesany
LBo'L BEE"L 06E" L EL8'L 0661 8961 208t ¥as’L g6¢’ L BSE’L 8LE'L ELL0 8
£59°1L LSEL FoE'L Fal'l Loz BEO'Z ZZT'L BEYL £V G azr'l LZ10 i
819'L ¥EE'L 98z’ SreL 0202 ZEE SPeL ZEV'L 895°L ¥OE'L 88Z’ L FrANI 9
yZa'L 0oc’L ZBE’L 156°L 256°1 WO £99°L cral LZF L LEE"L B6E’L AN g
(1n:n3 1% 4% EL L08°L LEE'L ESOE [3=i= 1 SiFL 66¥" | BBZ’ L E0E"L 6ZL'0 v
060° | 18b'| LSE'L iyl 6161 L'z L9l £irl CER'L oaLi a0E’ | LEL'D £
1251 LEE' L 6FE’L ISLL 856°L £20'E orsL eiE’) i g LOE L 99z’ | ¥ELD z
LOLL aLE | BZE L LG9 L FLE L LS0'2 0oa'lL gl 05e | ZZg L OEZ'L ¥ZL'0 L
W QSO b0 (1134 oGl 0oL (1] Gz 0L g L L0 yuelg T
[01)U07) BANISO | [AIU0T) SANEDGN TiuyBn) SUDfRIUAILOT JEIB AN %S Buues @ion, =i
Aessy Ymous 189
| Joquiny 159
| £ g “:E_...w_ﬁ_._
L___IDH susiwidewsiy :apog [Eajweys|

KRessy uoNolWIold UO AESSY UONELWLIOJSUBI] (|89 10} }9ays ejeqg



ZZ
q TR ] (w/Bn) vopenusouo
10 100 1000 10000
. 4]
&
ssed = o o
eSSy UWO0IS) (9D 1U8LNSU0D - 30
(2) epejug soueideaay 2 ¥o M =
= o 33
584 w« 90 2 B
[0AUGD) BANISOZ > 0 PUE G| > U0 anieBen S
(1) o1 eouridedoy bt 8’0
g ¢
R — 11
(oe)umoud @0 sapeEy o
Asuanba) UOPEULIOJSUR | ceg
(1) uRIaza
SHIELLEY \ - =
* = * = PajUN0a S{fam o "op 100} Buley sjpm jo oN .
BESZLOS00 BEZS0LWEZDD LIPGIPPD'0  BESSESPO'D  62SIPEPO0  G09EBGED'D 6Z250JPZ00  SOBSLLLDD 69PGE0Z00 62S0/PE0'0 6B9L.9220°0 | 6ES0LPZ00 35
mh_mhnmmd GZ80°0 G0 2999816240 GLEYED GigL'0 SZ290°0 SELED'D L99000LF0°0 S280°0 EEEEROZS00 G200 JAouanbad) uopeuwuo)suel |
15 8 &L 0L £E a2l 8 £ ¥ a g a9 120y ﬂf..m__._ S[EM J0 "ON
86 86 85 85 bi] 95 86 a6 a6 o5 95 o6 PEIUNCD S[R3 JO 'O
0 0 [+] [1] 0 0 D 0 0 0 4] 0 papn|axa sjiam jo ‘O
oJuesy BANSO | I0UGS m..,__wmwz L0 G000 5200 GZLO0 SZ900°0 SZLEDDD EQSLO0'0 LBLODDD LGEDDO'D L0000 a__....ﬂm L3110
Aessy uo SUES
Bl gt 521 tiL BGE 62l £45 64 [ £a gg 2 Umals) (|20 aaeEy Jo am_
e 0ootL 0irl 88El B LEL L'agL BEPL L'60L OFeL 26 LS5 000 (2%) Upnousy (B0 SAneEy
£L0°0 LBL0 8Le0 1A LLED LEE'0 FaZ0 kg0 0 Z6L0 6810 L6LD 0000 Hueg -8 i
oo oo SE00 Ze0n LEQ'D SZ00 ELLD SO0 £20°0 FARILT OO 0o S00'0D as
89410 DOED 0BE'D ZLED FLED ] ggE'D GLED m.vn.a Y62 0 L6E°0 00ED £0L'0 abeiany
LgL'0 LLED LSE'D 98E'0 FSED gFt'o LEVD a0E0 GEED 00E'D Al LLE'D 001’0 )
ELL0 L1820 SLED L5E'0 0BED aLr'o 00F0 E0E0 Zie0 9620 820 L8z'0 6600 L
8LL0 E0ED £0E0 SBED aLED SEE'D BEY0D ZIED GEED FIED G620 £0E'0 gLLo al
0LL'o Z0ED L0+'0 LEED aLED /.40 LLLD oLeo 9Ze0 6420 LIZ0 Z0E'0 Z0L'o g
€410 Z0ED 0LE0 £0E°0 FiFo EZF0 FEFD Z5E°0 95e0 620 £0E°0 20E'0 2010 ¥
b FAS ) 80E"D S6ED £8€'0 ISED [48-41] GLF0 EZED EGED SOE'D B0E0 a0E"0 L1600 £
0BL'0 Z0E'0 3:001] g8e'0 £0F'0 SEFOD 6540 EZED 18E°0 0ez'0 06Z°0 Z0E'0 £0L'0 Z
FLL'O 0520 L2r'o i 1 | 1 mmﬂ.n_ 0620 0620 |m_”___..n__ L
M._E_.,m_.._.“ Yo QSO %t0 L0 S0'0 GEO'D SELD'D __._..EMME,B SZLEDDD £95100°0 LBLODDD LEE000'D 0000 yumig 7 "_n__u
IOIUGT SARIS0d | 0AIU00) BATEDON { SUORENUBOU0D OSING %L 0 Bujuiels 1e1oi, [e1shio
Ae oy |
{ | sequiny 159 |
| _Z9n | :uopninsu||
L ulsieza | :@pog |eajweys)|

KESSy uoneniu| UO AESSY UO|JEULIOJSUEB] |80 10} J894S EjeQ



£2

(W /Bn) uoizeUacUDD

| EjeQ [BUld BYL |
1°0 100 T00°0 100070 TOOO0D'0 TOOOOOOD
—— - 1 o
SSE
AESSY IMOIS) D) UBLNIUDD o 4
(z) elamyag eouedoooy ___W W - .......M. W
S8 = M. 50 & m
L) @All|50 B Uo7y annebal Eo & .m ]
L) Bl saueydasay et 80 w.
T
{oedymoub (|20 aapeay O
Aduanbai) UOBULIOJSUR | e
(U1} uissazap
SNJBLIaY L. y
. PEIUNGS SR 0 O 100) Buney sges jo o |,
FOLOELYOD 69..92Z0°0 LvSaP0S0'0  BOGPPLPODDO  ELLISKFLOD  SO08SLLL0°0 GOPGE0Z00 GOLIO9ZZ0'0 BEZSOLPEZO0D OL9ESSZO'0  OL9ESSZ0'0 | 69.LL9ZZ0°0 EL]
GAE9'0 EEEEROZGO'0 | EEELB0/ZF'0 ECEECEROZ'0 ECEECBOZ0D SZLEOD'D  /O9000LF0'0 ECEEBDZSOD 5290°0 JO90L62.0'0 999L62.0°0 | EECEROZS00 LAduanbal) UHELLLGSUEL|
= g 34 0z z £ ¥ G a ] ] g 100} BUWBEY S{/am Jo oy
96 98 95 95 95 86 96 96 96 95 95 2151 PaUNDD SEM JO 0N
0 0 0 1] 0 0 0 1] 0 0 0 0 Papniaxe sjlam Jo ON
[oAuaD BAiisod | onuwes m.._zmmwz L'0 £0°0 L0 £00°0 LOD'0 000" L0000 £0000°0 L0000°0 1000000
Aessy uoneuuojsuel )|
z'l 6'F 9's 6L ge gl £'GL L8 2B ¥l oq B'F MoUD) 120 BAERY 0 05
L'ES 0’0ol ¥ig L'E6 L'OZL 6'66 GEDL 686 £°86 S'G0L 8°E0L 0'00L (%) uwoig) B0 BaleEy
EE9°D BLL°L LED'L GOLL 9LFL LiLL Frafl gL't B5L°L el £ZZL BLLL 0000 WUE|g - ebeany
#8070 L5070 930°0 0o FOL0 8800 080 6L0°0 BOLO 8300 8900 £50°0 8000 as|
9540 E0E°L mlmhw 8Ze'L 0FS'L LOE'L SFE'L D6Z'L Z8E | BOE'L LVE)L EOE'L FELD abesny
600 0EE' BLOL SrO'L S8%°L oFe’L Al oL 1911 BLT'L Al 0EE’L Lo 8
FLE0 65271 LEL'L E80°L 185" LELL ELLL BOE'L GeLL 69E°L EEE'L BSE'L 9ZL0 L
FiE0 oSl L6E°L BLE'L 988"L B9E° 4 ZLE} ZEE'L SET'L BTl P L 05z’ EZL0 o
Log0 ZEE'L ELLL 20e’l 1as'L FEE L ISE°) ZFEL LIE'L 28’ ool ZEE'L EELD g
0840 per Al ¥eLl E60°L L5 LIE'L {5 A FLE'L 60F'L B9E’L 3= Fal ESEZ’L SZL0 ¥
089’0 LBE’L FELL FerL BEY 1 HLE'L 0LFL BEE’l GBL'L ZZrL GEE'L IBE’L 0ELD £
SEL'0 Z5E'L 3:1008 Zre’L 2191 BEE'L 26271 i A ZaF'L SoF°L FoE"L Z5E'L EZL0 Z
89.4°0 el ZvE'L BLE L 6L BOE'L gLL'L SEE'L EBE'L B2z L ZFEL BrZL gLL0 L
TN, ) VOW | OSIWG %t 0 L'0 £0°0 10’0 £00°0 LDO'D £000°0 L0000 £0000'0 100000 LOD0O0'D yuelg 00
PAU0Y BAIS0d [ 10400 BAnEban (juiBn] sUcnERUEaLOD OSWOa %10 Sums 1o, Bsleg
Aessy ymodg |8
| Jequiny 158
[ £ %] -uopnipsu]
| upauazay iepog [eajways|

RESSy UoNENIU| UO AESSy UONELLIOJSUEL] |90 10] Jeays ejeq



P
¥Z |
n
[ S0 [T UL 1 “ (w/6n) uonenuacuol
10 100 1000 1000°0 1000070
3 : : - 1]
o]
sseq 2 zo g
ABSSY UWOIS) |90 JUBLINIUCT) m“ W)
e {Z) epeal) sourdedsy 2 L m.
a 2. 54
S584 a 90 o o
[GAUOD) BANISOg > b PUB )7 >[0A1U0D BAJEBON H s
(1) ereig asumdasay ot 2o
=
ed T
(B)uimoub a0 asneEy &
Azuanbau) UOIRUIOISUR | —g—
hio.__.m”. UlaiaZap)
SNJRLLIY _.rll P - =
* - - * = » paquUNoD S| JO "ON 1204 Buney Siam Jo 'oN .
ZL986050°0 B9LL8ZZ0°0 GOBSLLLDD 69PBEOZDD 69192200 G9WBEOZDD  69LZ09E0°0 EZBEZLEF00 OLLBLPFO'D GOSEBBED'D BEZZEVEDD | 69LL9ZZ0°0 EL
L9999LELF0 EEEEROESO'D S.B96'0 EEEEEERS6'D J99916.46'0 EEEEEEBSE D JOOODOLPSE'0D [900LF¥GEDD SO990LV0DOZ0 GIBLO J889LySEL'D | EEEERBOZSO'D LAOUENDDY UOEWLLIGSURI |
o g E6 6 1] b 28 5:] o9z 8l El ] 120) BUINEL S[ja# o 'O
11 a6 211 o6 1] o6 96 96 96 o6 o6 o6 PRIUNGD S{i3M JO 0N
0 1] 0 0 0 0 0 0 0 1] 0 0 PEpNIEE Sjjas J0 O
[BAUQT) BaiS0d | |00u0T anebay 00 La'0 S00°0 SZ000 GZL00'0 GZa000'0 ELEDDOD 9510000 BL0000°0 100000 [NEE BSLLING)
h.ﬂ.ﬂ_n.ﬁ_ UOIBLULIOJSURL ]
gzZL Lk 66 ¥EL 8 8 6Ll L'SL GGl 89 ES Ll MoUD) [0 aaERY o OS
LI'FiL 0'00L L6811 L9 L L51 ZELL 6661 9681 900l 0'9zZL g5LL 000 {%6) umous D anERY
Lif0 GEZ0 9+ 0 LBED LLED LOFO 0Ly0 9¥F0 BLED 96Z0 A A GEED oooo JUE|g - BDERAY,
0EDD 2L00 EZ00 BZ00 LZ00 GLDD ZF00 LEOD SE0'0 gLo0 GLDD gLomo EODD as
99¢°0 06Z°0 LOS0 Zrrn 9zZ¥0 Z9F 0 G250 L05'0 ZEFD LEED LZED 06E0 G500 afesmny
aLrn 8520 a8v0 ELVD By 0 LD L6F0 £5t'0 P i} WEED B6Z0 8520 £50°0 #
b0 LIE0 L2580 LBED FiFD LS50 IS0 9150 SZF0 FOED CEED LLED 2500 L
2050 QLED BEF'D BEF'D EOFD ZSkD £05°0 19570 LBED BSED Z5E0 0LED ¥S0°0 a
69F0 64270 S0 BEY0 FEYD Zir0 1580 LES0 Z5¢°0 DLED ZEED BLE0 85070 g
28F 0 80E°0 ey o BLYD ELFD 0ar'n 0zZ90 L8P0 0LF0 ZrED BZED BOE0 G500 1
98+0 £0E0 Lern GitD gBLt0 |aF'0 ZLS0 06+°0 o5+0 L9E°D BOED E0ED oeon £
2iF°0 BEE0 (821} S0 LEPD SEFD Los 0 S05°0 69F°0 aveED LSED GEZ0 4500 4
0 G820 LSO 0arn 2ar'0 260 00s’0 L9t°0 g9E°0 DEED LLED G820 2500 L
TTW/BU0g) Vel ] OSWQ %t 0 Z00 100 5000 2000 SZLOD'0 _ GZODOO'0  ELEOOOD  9SL000°0  B/000000 | 10D0O0 Jueig i
[OAUOD SIS0 | j0U0D aaebap :El_qm:u. SUORENUSILOT OSW0 %L 0 Buumes e, msiig
Aessy Yimoas 89|
| JeguIny .E-P_
l Z 0] :uopmnsul|
l usezap :epog [eajweys|

RESSY UOJJOWI0Ig UO AESSy UOIJELIIojSuUel] |80 J0j jeays ejeq




L. T,
% T80 1E013 941 1 (w/6n) uopeUAIULD
T'0 10°0 100°0 T000'0C TOO0O'0 TOOOO0D'D
- : 1 1]
ssed

AESey UWOID) (|87 JUBLIN3L0T e ®

(2] euaguy souejdasay W m

ol

S58d —
[DAUOD) BANSOE > O PUE 0Z >10AU0D aneBoaN | £
(1) epeiug soueideasy
(aplyimoub a2 asneEy ©
Aauanbal) UDIEUIOJSUE | e
("0id) uRIazay
SyJEIWEY LS == ==

n . . = = = PajUNGd S| Jo "Op /120) Buley sjpm jo oy ,
FOLEOLSO'O GER0SZEQ'D Q00000000 E£LLAISPLO0  ELALSPLOD  00000000'0 B6SZL0S0'0  S62496¢0°0 F#6LS0LE0°0 BESSESKHO'0  OLLOG68E0°0 | SO80S2EDD L
G0 EEEERSPLLO L JB900LGEL60 JSOSO9L6LE"0 L GLEBS D L9901 P58E0 S2O51L0 EEEEEROLZ 0 EEEEBOLLL 0 [EEEERSFLLD Jouanbal) LonewojsuR) |
g m 96 v6 6 96 i5 I3 gl 0z Il m 190} BUINEL SjioM 0 ON|
96 o6 96 96 96 96 o6 96 96 96 a6 96 PEUNGD SEM JO ON
[t] 0 0 0 0 0 0 0 0 0 0 0 POpN[IXa SiRM J0 'O
10JIUo] BAls0 [oauog anneban L0 £0°D LO'0 £E0D'D Log'0 £000°0 L0000 £0000°0 L0000 L00000 0 aaw ESLUISHE
1 fessy uopewo)sues) |
L 58 L'LL ¥LE ZET E'LE ¥at Ll ar L'E BE g5e Wmoug) R0 SWeRY |10 QS
O'SEL 0oak BELL ] BavL E'DBL L'8EL 0L BEDL ELOL GB6 D00k (%) Urmoug) |0 aaeRy
oS 0Ll vEQ'Z 86l G6LLL OLL'E EZO'L 962} ST’k SeLl 69L’L DLLE 0000 Hueg - ebesany|
SEL'D 5500 LOZ'0 89E°0 LLED 0sZ'0 Z6L°0 00Z°0 £50°0 P00 900 G900 8000 as
0L BEZ L ZaL'Z 9.0'2 LPE'L BEZZ wmm,_. A ] EFEL ELE'L mmﬂ 3 BEZ'L BEZLD afiemny
GES'L £FLL 2T £62°L LLEL GEE'S 985" $0EL E£SE°L DEZ | IBZ'L EFL’L ELL'D g
278 8 ZIEL 2602 €02 ¥5E°L Z5FC LeL'L agk’l SOF'L BEE'L FLE'L ZIE'L LZL0 )
8IS FSEL a0z'z E£F6L ZLEL glee 85a°L 0571 are’L £FE'L 96E'L FoE'L gEL0 g
Lo’ Z0E"L Z6L'E SB0E L06°L SOEC 8Ll 80 LLFL LEL 29T 20E'L azL'0 g
LDE" L GOE'L 0622 al0e ¥ee'L 0BL'e 0irL B0 L2EL E0E'L GEZ'| SO0E'L FEL'D v
vELL oLl 051z LEZ'Z Z66°L lzee zee'l 8LF'L 0Se’L aLe’L 8621 0LE'L 8ELD £
LEF'} ZEE'L 9zrZ GLEZ 8Z0°E |7 rArA gLl 92571 FLE'R cie'h LEZ'L ZEE'| FELD 2
GZE'} mn,_. N_.m. L VES'E 8802 059°L LOL'E 08S°L el 09E"L SHE'L 11ty £2L°0 L
TE%“ Wdl | OSWO%L0 Lo EQ0D Lo0 EDDD 100’0 £000°0 L0000 £0000°0 LOoDO"0 LO0000'0 ey ao
JODIU0T) BRSO | [RU0T) BAREDSR Tia/Bn] sucnenueaU0 %10 Buums 12en msln
- N Aessy umous |18
| | Joquiny 1se |
L £ 92 ] ‘uopmpsul]
| upszeN | :apog [ejweys|

AESSYy uoNolWold UD AESSy UONELWIOJSUET] |99 10} j@aUs Eleq



e (qw/Bn) uopesnussuod
EjEQ [EUld oY) |
a1 1
o ]
2
S58 & = zZo
fessy uwoi9 [P0 1UaLnIueg 2 ol ol
& o B2
(z] eueD Boumdasay = ¥o &0
B 09 c g
—_ . a m
s58d & 4 90 2 3
[GAUOD) BANISOZ > O PUR G| > [0AU0D BAIEBON E =z
(L) Bl sauejdasay S oot + + + + a0 3
Z oz ! +| T
{gelyimoub 22 aaeEy  ©
Aouanbad) o BLLIDISUR] | —g—
("1u1) ONNW
Spewoy \ J
. . " 2 " = PaIUND Siiaw JO "o /190} BuiAey S{jam jo "ON .
0ES9rLS00 LLETLEE0°0 DOOODOOO™0  £ZLZL9E0°0 L0ESSEYO'D  G6FS0Z0W0D'0  LSOPEPPOD  ZLERISPD'0 BEZEZGPFED'D  BPOBYPLED'D BZS0.LFPZ00 | SOBSLLLOD 35
S0LS80891°0 SLEG00 0 LL9E68PL'0 EEEEBSGEC'D vBOEIPEEL'0 LSBOBOFPZ0 LLZPBOEIZ0 [L990LF¥GEL'D BSLESES0L0 mwmn_.n_ SZLED'D LAauanbas) UonELLIOjSUR) |
b 6 vl £z gl £z 9z £l 0t a £ 501 BumEY s 1o oN|
¥6 a6 a6 PE 96 GE i 6 96 56 oG a6 PEIUNGD SjaMm jO ON
4 0 4 0 3 [ 3 0 3 0 0 Papniaxs Sjam o ON
EAU50 8N | PAUOD) SAEBaN 0 54 5LG Er'F 53 292 207 ! A L BUIUE]S ESWAID
Aessy UOHEWLIC)SUR) ]
L'y L'l 1070 ¥9 LG Ly Gzl L'ZL 89l F'ZL oLl ZEL UMoUD) 1D BANERY JO 05
FiE 000k 10702 SEL Lir 9EL 0L L'LOL S80L LELL E'601 000k (%) umous) (|90 BnneEy
£FZ°0 0890 1070 24070 agg0 LLFD L5570 LESD tAR: R 6¥9°0 L2900 ¥LS0 000D HUEIE - BbRiany
P00 00 I0FAIO# LEQD 250°0 L20°0 2400 £L0°0 8600 69070 L6070 EELD £00°0 as
ZEE'0 m_mlh._”__ E______.__._M& L9L°0 aze'0 8080 ara'o 0:9'0 LOLD E.n_ En_ $88°0 6800 abesany
8620 TV BSL0 8220 BLS0 £89'0 9690 ZEQ'D 1980 0640 4480 B80°0 a8
£FE0 ¥89°0 g0 2.20 18¥0 8z5'0 (822 M1 6690 $69°0 LBLD GO0 9800 L
0SED ZLL0 asLo LEE0 a8r0 LBS'0 LI5S0 ¥ES'D CEO0 £99°0 oLao 680°0 m_“
00E"0 68.°0 LELO0 SIED BL50 ££9'0 oveo EL5°0 Z69°0 9150 F55°0 L80°0 G
oreE'0 68.°0 ziL'0 £492°0 £4ar0 608’0 SE9°0 LESD .40 845°0 L09°0 060°0 ¥
$9E°0 0070 L1810 BEF0 LS50 P80 289'0 OLLD 95.L°0 L5270 08r'o 8800 £
L0 orL'0 $SL°0 ZEE'D 6050 SEO0 8s.'0 GBLD LVeL'0 Fieo gEa’0 9600 z
EZE0 LE3a'0 L0 LZE'D LS50 6940 g2L'0 4440 6590 nmm.ﬂ ﬂmmd 060'0 3
(TN ] VoW | OSIG %L 0 7 T b F e 202 202 S5 FAll L wuelg ao
joNueg anisod |oauog sanebay {jw/On) suonenUBauo] JEEM S Buiuels @iy msn)
- Aessy ywoun jieD|
Jaquinp 158 |
L gey :uonmpsu||
ONNI iepo) [eajwoyg)

KEssy uopeniu] uo AEssy UOPELIIO)SUel] |80 10} Jeays ejeq




F B
Lz (qw/6n) vopenuasucy
— [
EjEQ [Bul4 sy | o1 1 T0
= 0 D
m
ssed 5 o o
ABSSY UMOIS) (|80 1UBLINIUCT) = ok M.. 5
(z) epeyn eourydecoy a] . ¥0 o w,
= ©
o P
S5e4 3 g | $ ey
[oAUOD) BAMISOH > OF PUB G| > jonuon aaeBay S + . =
(1) eueju) souedasoy = oot | ¢ ¢ é $ 50
&
~ pzT L | 1
(o )uimaub 120 asnelay @
Azuanbagj UOpEUIOJSURS | —g—
("1u1) ONNW
S)IEILBY L )
= - = * PAUNCD S| J0 O 120} Buey s o ‘op ,
GZSLYERDD L¥BOZEZ00 00DODO00'D  LLFELEPFO'D ESELLEF00 ZEEZLLVDD  LOEQSEVD'D  BO0GFPILYOD GOLZ0DOE0'D GZOEOBE00 OL9ESHZ0°0 | LLGRIBZOD 35
529580 EEEEEEERO O 0 G520 EEEEEEEEE’0 J99916ZZE'0 EEELBSGEZ 0 EECECEEROZ'D EECEERSEL'D J9999900L°0 JS809L6Z.00 SLEGDD Souanbayy _.-...._.E_...,_.EEEEW
£9 8 vz e Ve 3 0z i al L 3 120} Buey sjiam jo ‘oN
k5 o6 96 o6 o6 96 86 96 a8 a6 96 a6 PEIUNGD S 10 "ON
0 0 0 0 0 0 1 0 0 0 0 POpNEIXS SM J0 O
jonuog aaysod [ienuog aebay 0 5Z Z 5L Tl L [TR1] 50 SZ 0 5] Bunels eswaig
| AESSy UOEBWIOSUR |
68 b4 I¥AIOE (34 6 e a'g £ 6'S £ oL BE YWwoUg) (R0 aAneRy 0 gs
LBy 0ook IWAIOR 6'LE L'LS 9LL 2.8 |96 0'66 2 0L L6 000k (36) ywoig @D aaepy
6250 Po0L IWAIOR gEZ'0 L850 £F8'0 L¥E0 PPOL 0%k ZEL'L a0l L80°L 0000 yue|g - abesny
G000 8500 IWAIOE LL0'0 Z0L'0 £60°'0 EBOD aron Fa00 8900 .00 (50N L2000 as
SL9'0 LSL L HE}E $ZED 8+9'0 0E6'0 FEDQ'L LEL'L EQL'L gLzl Ll m L'L Eﬁ_.n abiemny
FAR: A1} 8011 LZED 650 000° L EZO0°L ast’t E¥Z°L ZZe'} FA IS 6L} FE0'0 g
BLL0 Z8L°L SEED 6¥L0 2960 BOL'L BED'L aFL’L 16Z | L8} S5k £60°0 L
6550 SE0°L €510 L0 L20°L SE6°0 B5L°L PO 860"k 8L0'L ciL'L Le00 9
2890 £rZl LBED 6kL'0 £E6'0 ZHO'L 1011 ZiZ’l A aal’L ML’ Z600 g
209’0 8L’ GLED 4950 6660 29171 FELL £ZTL SZZ'L 0L gaLl GEO'D ¥
€450 Z6L°L GLED L¥S0 Leg'0 BEE'D EEL’L FEL'L GEL'L 0sSZ'L A 8 g & EBDD E
LS50 vE0 | GRE'D S50 gEL'D SZ0°L GrL'L 6ZL°L SFE'L oro' L 6| 6L0°0 F
D850 60L°L QLED SHe'0 BEE'0 Zhi'L gLL'L 69L°L GBE | Lzl 0411 Si00 !
TIW/BNL) YOW | OSWA %t 0 52 F4 g1 Tl S L G0 &0 G20 Lo suelg TR00
1ONUOT) SARIS0A | |0NU07) aAnEDapy [juwyBn) suctenuaIU0D A Buumes 1o, 2l
Aessy Ywadg |18
| Jsquiny 158} |
£ g= | :uopnypsu)|
SINNI | :apog [eajweys|

AESSYy uoneniu] Uo AEsSsy UONELWIIOJSUEL] [[8) JO) jeeys ejeq



8z
wBn) uopesusoU
o0 5013 SUL (w/Bn) uopesUEIUOD
00T (1] ¢ T 10
z
ssed 2 3
FESSY UIMEIS) (B2 1UBLNIUGD = .m. =
(z) eusinig eoueidesay 2 s &
o (1]
T 3 : w033
NUDD) BAIISD LD BATIE W L) $ ]
(1) e sauejdoaoy = oot W W B2'0
#
=t - T
(96)ywmoub oo aapeEy  ©
Asuanbai UOEULIOJSUR | cgy
(‘04d) ONNW
Sewey \ )
PalLNGD S|P J0 "ON /190 Buney s|iM jo oN .
BESZLOS0D LSEBOYEDD 000ODODD'D  ODDDDO0D D BANTYA# Q000000000 000000000 E6BZLPLO0  LL6RLGZO0  SOBOSEED'D 9BESIEE00 | BSLLLLIE0D 33
GLEGS 0 mwlhm LESZL'0 0 0 IANTYAR 0 0 ZEBZG0LZ00 GLEGD'D EEEEBSYLLD GZL'0 28998Lr0L°0 SAouanbauy uonew s suel |
L5 Zl X0l ] 0 Z 6 LE rA oL 1204 m:_._..m._._ SiaM j0 ON
86 56 86 86 0 96 a5 13 96 86 o5 86 PEUNGD SPaM JO 'O
i] } 85 0 1] L 0 0 0 0 PAPNIXE SHRM JO "ON
[ouU0g) SIS0 | j0quUos) aaneban 0 0 05 GE SEl 420 ELE 25°L 840 L0 GUILIELS BEWEID)
Aessy UoEWICSUR ]
0Zh 0g A A e LE LG za 4" 29 GLL L9 Ywous) [0 sy o as
FEFL 0001 ivAIO#H iAIOR FEL £45 £'ES L'Z8 0'E6 [ ] B 66 0004 (%) umois) B2 anepy
L8L°0 Brs 0 iAIOR IAIOR GL00 BLED Z5E0 a95F0 L1550 EZ50 G650 G850 0ooo yueg - abesmny
L9070 Sr00 A0SR iofAa L1000 0Z0'0 ZEDD FEDD 690°0 FEO'D 300 LEDD E00D as
0ag'0 2290 IAIO# IAIOH BPL'D LGE'D SE¥'D 6250 ﬁﬂmd hlmm.n BZ9'0 G220 ELDD aberny
BFE'0 96970 EFLD rAN ] 050 L9570 L89°0 o0 CEDD 0650 400 g
ZEB'D 980 L5L°0 LOF0 AEFD 2E50 £29°0 SL90 FAR: X1 oLan OO L
0880 L08°0 9eL0 06E0 9EY0 #E5°0 90 Di5°0 6LL0 6990 LI0D g
SEGD oEan LPL'D Li#D LBED LESD LS50 8850 LI90 2930 FLOD g
G580 0Z2a0 B¥LD FOF'o Say’0 695°0 L650 050 9e9'0 G290 LIDD ¥
920 £95°0 LZL'D £IE0 EPP0 2BF'D 5550 vZo0 Ze9'0 8990 LiOD £
Log0 ¥Z90 G510 B5E0 £0F0 0es0 Frasii] 2550 G650 0ES'D ELDD Z
Lyl Ba50 _mm_..u ELED LIED £9¥'0 £8P0 Las"0 Z05°0 Ed Ba0°0 ]
TW/BU0G) VAL | OSNO %1 0 05 5z SZL 0z'9 ELE ag'L 8L0 L0 - SEGO)|
jONU0T) BlIS0g | [eunT) anebep {j/Bn) suopenuaduol BB %5 Buwms 1mon sl
Aessy ywous |89
sequiny ysa |
| ge uopmsul|
ONNIN :8po) jeajwsy))|

Kessy uojjowolg UO AESSy UOJJELLIO}SUBI] |80 40} Jeays ejeq



ra —= N
62
_ T 1 (qw/Bn) vopenuIdUOD
ot ! 10 100
o 0 X
1]
584 T T o
AESSY oS (00 uaLnauoy m ob m
| (g)epew eouridedsy 2 .m, )
= g9 W
= = i ° §s
jonuog aanl OF pue OZ > onuog aaebay = 3 3 )
(1) eusjug aoumdassy = oot $2% 3 $ $ 2.0
g 0zt - - T
(s6)yimoab 120 aapeay  ©
Aduanbau) UONBULIDJSUR | —g=—
(‘04d) ONNW
SyJellay \ e o,
PAUNGD S(EM JO "oN /120 Buney s jo oN .
LZZLEBKO0 OL9ES9Z00 | OOOODDDOO'D  OODDDDOO'D  SOBSLLLOD  B9L/9ZZ0°0 GOPBE0ZO0  OL9ESSZO'0  LLGRIBZO0  ODL9ES9ZO0  BS.LLLEDD | BEZSOLVZOD 35
EEECEERSYAD | 99916200 0 0 SZLE0'0  EEEEB0ZG0'0 LO9999LP0'0 L099L6ZL0°0  SGLE60'0 299916200 /9999.p0L'0| SZ90°0 AIUENDa.) LONRILIGISUR |
zg9 1 0 £ g 3 Il 8 ] ol 9 150} GUIAEL S[ja Jo 'ON
96 96 o8 96 T 96 98 26 95 o6 96 o6 PEUNCD 2 JO O
0 0 0 0 0 0 0 0 0 i PApN|IXE Sl JO ‘Op
[BAUOD) SAHSO | U0 m.j__mmmz 0 G XA 5L 1 S0 50 20 L0 L0'0 Buiuz g eswaig
l fessy uopewsojsues) |
98 58 iniAa# [§F BE £¥ g9 L'y Zs [ 59 gy oS (190 BANERY Jo OS
+9EL 000k ivAIO# £89 o8 gze 88 86 2'00L 0°ZoL 1] 000k (%) ywoig D aanERY
Z09°L SLLL inAIO# 080 BEE0 e BEL'L £rLL oLl oBL'L zZzl'l i5L°) 0000 WUB|g - obeany
LELD 8600 ininIa# SZ00 GO0 (] 6400 F50°0 1900 Zeoo G.0'0 5500 ¥O0°0 as
vzl L LBZ ) iAIO# ZL60 LZL'L SBL'L 09Z'L POTL 821 LOE'L A BLE'L ZZL'n afemny
LogL L0571 8680 BLLE S0E'L LEE'L a8e’L LBE'L 0ZE'L gEL'L GEE'} LLLD g
08L'L B6L°L SHBD BELL SET'L GZE'} 1981 1ZE°L 8ZF ) ¥STL 69Tl LZLD 4
048t 59} aLen FaLL 0LL'k £9Z'L S9Z°L K: €Izt 8zE't 1921 AN g
2L} B9Z'} £Z6°0 FoL'L rLL'L gLEL LT £HEL Zov' L 00E'L OLE'L £ZL0 g
Z6LL 1871 €680 80l SiT'L SLZ'} -] 96171 BFZ'L €621 ¥5E'L BELD ¥
BELL alzL 88’0 FaL'L 0zz'L vOg’L Gaz'l 8sz'L 1T Al e er ol £ZL0 E
DES'L 09zt LZB0 arl'l FARRY BEO0°L 1ez'L 06Z'L PLE'L 88zl LT ZZLD z
GBS L LIZ'L ¥Z6'0 gLl Zol'L {ZTL £ZTL 6ZZ'L 80z L LEL'L ELLL gLl !
TT/BU0S) Vol | 0SNG Yt 0 5 52 'L L SL'0 S0 Z0 1D 100 — RGO
JOUIUOT) BATNSDL | 101U BAEDaN [jwyBn) suonenuacuos B8 M %5 Bujueg j2oia e1slin
Aessy Umioug |83
| sequinyy 15a |
£9e] | :uopniysulf
ONNIN | :apo) |eajuiny 3|

KESSYy UOIJOWoIg UO AESSYy UOJELLIO)SURI] |[80) 10j Jeays ejeq



0E (Jw/Bn) uopesuaIuoy
| eleq [euld oyl | £
Qg
e
o
584 3 oz _ M
ARSSY YIMOID) (9D IUBLNILeD) £ oi $ m. E
(z) eyenn eoueydeday a + vo o m.
= 09+ g
ssed T el $ 90 2 &
U0 BAT) ue 05 aAneba z _ AT g
(1) eueyun aouedesay = oot | ¢80
ol — — 1
(%e)uimoil 2o aaneEy ¢
Aouanbau) oI BULIOJSUED |
("u1) ajuasie wnipog
SHIEWDY L )
DIIUNOD Sijam j0 ‘O 190) Buiney sijam Jo ON .
LPSERFOS00 Li6¥L620°0 00000000'D  6S9SG6FE0'0 LvBOZBZ00 SOBSLLILOD IPBOZHI00  SOBSLLLO00  IvBOZEEO0 22980100 DL9ESIZ00 | OLEES9L00 EL
|_eeeeeoszro | sue60°0 0 S68/SL€00'0 ECEEEEEB00  GZLEQ'0  EEECEEEB00  GZLE00  CEEEEEEBO0 /09910L0'0 999162200 | 2999162400 ouenbay) uopeuuojsuess
[ 6 9 ] £ ] 3 ] b L L 100} Bumey siiam jo "oN
96 o6 a5 g6 95 ] 96 06 ] 96 95 96 PAIUNCD S[EM JO “ON
0 0 L 1 0 0 0 0 0 0 0 DEPN[2XE S|EM )0 0N
2400 BANIS04 | IONUoT) w..__._mmmz 1 ZL0 90 o0 SgED 9620 220 SiL'0 GEL'D L'0 UILIE]S BSILUD|5)
ARSSY UOJIBULIOJSURL |
LS BZL 105AI O gL s or L9 a0l kL Z0oL o6 LS Lpaugy (120 BAIRRY j0 OS5
6'8E 000l I00AI 0% 62 98 G2l ¥'EE c'og aLe 6L 698 000l (%) Uwous) B0 asneey
¥ZZ'0 sS40 10FA O 220’0 £90°0 2600 LFE0 LIF0 Z09°0 LE50 Lao Lel'0 000'0 Hueg - 2 v
FA 1] S60'0 IO EL0°0 o0 0E00 6+0°0 BL0°0 0D 400 0L0°0 Fa ] 200'0 as
GEE'D 058'0 0N O SEL'D mm L'o mn_w.n_ LOE0 ZESD 2120 Z04°0 G540 258'0 m LL'D afesany
LITO £96°0 £ELD SeL'o LD o] G910 LELD E65°0 0590 a0 EZL'0 ]
ZIE'0 £e[0'L ZLL0 iFL'0 A FLED BEFD gLL0 LE2L'0 ZeL0 9.0 £ZL'0 L
g9E°0 LER0 ] 0aL'o LLV0 LZED GGE0 1L 0 £LL0 080 a0 oLL'o 8
LBE'0 6080 SZL0 85’0 810 LOE'D E05°0 g09°0 8.5'0 990 1980 ZLLo G
0SE'0 LS80 PSL'0 £8L'0 8ZZ°0 GIED 26¥0 0E90 ETL'0 LS80 688'0 E0L'0 ¥
zZe0 S08'0 LELD ZELo 8610 £0E°0 0BG §89°0 £54°0 G440 0Z8'0 FARR ] £
LEE'D ZL6'0 ¥ri0 g6L0 2220 LZF'0 8950 Fre0 2540 FLLO £88'0 BLLD 4
00E'0 8080 BL'0 1920 6520 BEY'D 1890 608'0 LLLO ¥6L0 £48°0 60L'0 !
ﬂ._Eum:_.“ WO Osa ﬁ_,d ZL0 a0 g0 5820 8620 8220 SLL'0 SEL'D L0 yuelg ao
1041U0D) BANIB0 | 0AIU0D) BATEDEN {juyBin] suogenuaouey a8 M %5 Buies 1ooin, E1sh0
fessy ymous jje3]
l ssquiny 158} |
— L 07 "E_u-_u_._..-..___
= wnpos :0p0Q feajwey )

Kessy uopeniu] uo AESSy UO[JELLIOJSUEI] [|8) 10} J@ays eleqg



LE (w/Bn) uopenuaILo]
| ejeq |euld 8yl |
1 0 10°0
= Ot.ﬁ.lolTo\l\ - ®0
ssed o ra o
AESSY UIMGIS) B0 IUSUNIUOT < >
o . @@
(z) euayin eouedasoy o 0 o 3
= o =
e .m + 90 .m M
[04U07) BANISOd > O PUe G| > j0juog aneban z - g
(1) Eley)i] saueideasy ..n..-., + + Av % 80
2 _ s
(sa)uament 22 aane=y ¢
Azuanbau) U0 IRPLULOISUE | —gh=—
(*1uT) 3yuasie wnipos
SNJELIDY . .
PAIUN03 sjjam jo 'O 190; Bumey sjam jo op ,
FSESE0S00 SOESLLLODD 000000000 ELAL501L0°0  6OPGE0E0'0  SOBSLLL00 BOLL9220'0 69v6E0Z00 69PGEZ0Z00  £1LLIS5FL00 000000000 | L229E0L00 E
I,Ewmwm_.ﬁd GZLED'D 0 EECEEB0Z00 [O0000LF00 SEZLE00 CEEEB0ZS0'0 J009991v0°0 [00800LF0°0 EEEEEB0Z00 1 L890LF0L00 JAauanbad) uojela)suel |
25 £ Z ¥ £ g ¥ ¥ F 0 L 120} DUIAEY S| J0 "Op
96 a6 a6 96 96 96 96 96 96 96 a6 96 PEUNCD S|FEM JO 0N
0 0 [1] [1] 0 [+] 0 0 1] 4] 0 Dapn|xD S|EpM J0 0N
1AUOD) BANISOS | I0NUOD) annebapy LD 90 S0 0 £0 Z'0 L'D S0°0 LoD
Ressy uo SUES
L 2k VAN e Gl ce Lk gl Fa Gk 1] L maug) |20 snneRy 1o OS5
B'L5 000l ioiAIOH 5z 0¥ Lol Z'GE 1’88 66 Z'a0l L1801 000l (35) LwouD B0 aaneBy
9050 LB0'L [ et az0'0 00 SaLo 09t'0 9590 LIOE 180°L Z60° L £20'L 000’0 Jueig - ebelany|
LB0'0 EE00D I 1200 aL00 FE00 GLL'0 0gLo £L0°0 FrA %] 280'0 SLLO 000 as
Z¥30 mmr. 3 mn__________.:nh._| 2010 LLL0 L0 SErD nm.u £60°L £aL°L gaL°L 660" L 9400 abieany
Z25'0 6L £80'0 6210 L6L'0 EZED 280 SEL gi60 88z'l o60°L 600 g
£2L'0 ELLL ELLD SoLo (¥AN] 9Z'0 980 eL0'L L8L°L LELV L 8z0°L 600 ]
BES'0 aeEL’L 2800 SZL0 6410 £5E°0 GEE0 EvLL GLEL a5kl Q'L a0 <]
8850 ISL'L LZL0 ELLO 0Z¥'0 08e'0 0680 820t SLEL SLVL ErlL L2100 g
699'0 £6L°L 960'0 ELL0 gEL°0 B5E0 Mo 220t L80°L aLz'l a5e'L LI00 ¥
9690 681°L 260°0 LaL'o (¥ iAi] SL¥FD 000t SeE0L £50°L BEL°L £L0°1L SL0'0 £
6LL0 90z L ¥80'0 SoL'0 LiZ0 LI90 SYS0 69074 6L SELL £60°L FLO0 Fd
690 BrL'L SEL'D grL'o 5820 EFLD BrE'0 8221 aLe’lL £80°L 960 £40'0 i
TTU/6NL) VoW | OSAO %40 L0 a0 oo ¥0 £0 20 Lo 00 Lo'o uelg g_“.n_h._u
101000 aAsod [nuo] aaneben (D ECEENER] =) Buwiers 1@join shiy
Aessy ywmous 189
| sequiny 150 |
| £ e :uonmysu)|
l SYUSSIE WNIPOS :8pog [ejwseys|

Aessy uoneniu| uo Aessy UoONeWwIojsuel] (|8 10 Jeays eleq



ZE
n
TG T3 UL = (qw/6n) vopeURIULD
= ot T T'0 10°0
- 0
o
S84 w oz w
AESSY MDD [[B0) UDLNIUO0T - ob -
(z) epoyg soundessy 2 w.
= 09
[la!
= B o :
10U SANISO- > O PUE OZ > iUy aaebon W ]
(1) Bueugy saumdasay . oor
m 0ZT '—
(o )uimedb jj2o anpeEy  ©
Asuanba) UoEULIOISURS | caie
(*oid) 231uasie WNIpoS
SHIEWOY L 1)
pajUnaa siam 1o "oN 120} Buney spm o op ,
LIFBLFF00 BOLZ0OE0'0 | QOOOOOO0'0  OO00DOOOD'D  iINTVAH iANIYAE  BZSOLPZO0  OL9ESOZ0'0  SLLGLFPO'0  BESSESKFO'D  ZETGLIFOO | PELSOLEDTD 35
GL0 EEEEEBSPL D 0 0 iFNIVAR iFNTYAH 2800 LO00LEZL00 LO00LE082'0 EEEEERDLED GI8LE0 GZASL 0 Souanbau) LoNeWssue |
¥l X0l p{al} 4 L 1 9z A Sl 120§ m_.._._._m_._ Bl jo 'ON
96 95 o5 ] £5 a6 96 96 95 96 96 PRUNOS SEEBM J0 0N
[+] 96 £F t] 0 4] 0 [1] [1] papnine Sgas jo ‘oN
ojues m..,_ﬁmmz 0 0 £ Sl SZ.°0 SIE'D g8L'0 SEG00 6ar00 Lo0 an.ﬂ.._m. i 3]
1 Aessy UoELLIOJSURI |
LrL g8 VAN IMAIOH Bl L' o 24 0g L) (A '8 Ywoug) (R0 aANERY JO OS
¥ L9l 0'ooL IVAICH IVAICH 8¢ oLr Zel 9'sE Fo6 SE6 L'B6 0'ooL (35) Wwmoug | aaERY
LZ0°L ¥Lo'0 IfAIaH IofAIaR ¥E0'D SPED 9zZy'o G050 6950 LGS0 8ES'0 0650 0000 HuB|g - abesany
£80°0 6E00 I IWAIOH LLO'D 00 8200 L0 6200 ZE0'0 LEO'D 9£0'0 S000 as
BEL'L 8gL0 IWAIOH INAIGH arl'0 LSE'D BES'D LES'D 0890 £99'0 0040 20L'0 ZLL'0 abesany
£91°1 Z0L'0 1510 EFE'D 2150 LFE0 8880 80.°0 0zL'0 9EL'0 ZLHED ]
E0Z'1L 1690 gkl 08e'0 0550 Z65°0 Z89°0 BEO'D LBO'0 2500 aLl'o L
LZLL SkL0 aaL'0 FOE'D BEF0 G650 Lign 9E0'0 9040 £LL0 6LL0 2]
LoL'L 6LL0 £FLD FOED G250 2290 Lo BE8O'0 a0 S99'0 FAA N g
ELT') 8890 SELD 9EE'0 0E50 FL9°0 SR90 9zo'0 690 BELD oLLD ¥
BE0'L 05L0 OEL'D EFED GZ50 G230 8590 8.6'0 2690 2000 cSoL'0 £
£8L°L ¥oB'0 gFil0 LEE0 Zrs0 gLe0 0Es0 gE90 2040 gel'0 FELO z
v 3 : : ! - ; : : 2 g L
BED 6690 _ atL'0 m.m._mn__ wmm._u m_m._u _umh.n_ B_m,_.._ vmn.o £04°0 1010
TLy0005) a1 | OSWO %+ 0 £ 5L G240 SiE'0 8810 BEGDD BOF0D 100 - =00
[0dLog) arisod [iediueg asnebap {jwyBn] SUCHIBAIUAOUOD) JERAM %G Buiueis o, @siin
Aessy umosg (18
| | Jsequinp 1sey |
| L] | uonmsu)]
LBSIE LW | :apog [eajways)|

Kessy uonowolg Uo AEssy UOIJEWIOjSUBI] ||80 10j Jeays eleq



£E
TG 013 UL {w/6n) uonesuzduDD
ot 1 10 T0°0
0
z
5584 [T —
Aessy ywoug) |95 1UBLnIuDD < )
©  Ob
(2) erents ssusdesoy o _...u m. W
S5Bd 2
SUCT) BATIST, ue anneba W 08 - 2 o
(1) EpouD souejdasay = oot =
g o !
(o lyimacub |22 aaeEy ©
Aouanbal) UDPBLLIOJSUE] | e
(*oud) @juasie wWnipos
SRy . J
PEIUNGD SjEas j0 Op 190) Bukey sgom jo op ,
FEOGESHDD 0L9E50Z0°0 000000000 I3NTYAR I3NTYAH I3NTAH 000000000  GOLI9ZZ00 JPBOZEZO'0 G980SZE0'0 BSILLLEDD | 9BES.ICEDD el
EEEEEERDLD LO09L6ZL0°0 0 IFNTYAR 3N TAR IINTYA# 0 ECEEBOZG0'0 TEEECEERD'0 EETEBSPLL'O J9909L+0L0 SZL'0 Louanbay UonewLe s |
I L 0] X0 X0] 0 g 8 b i zt 190; Buey @M jo ON
96 95 96 96 96 96 a6 96 96 96 96 96 PEIUNOD S]j3M JO "ON
i i 1 0 0 0 0 0 PEpNIOXe S)iam j0 0N
[CQUOT) BANIS0S | lOUOD Ezwmmz g gl L g0 520 L0 00 SZ0°0 LO'0 Buums BSWaE)
ABSSY UO[JRWLIOJSUER |
Lg L'e A AL 62 gl SF B A a8 L'E 69 LMoUE) 180 BANBIEY JO OS5
9491 000t inO# VEL g'Ls 6'Z9 L'ig 266 £'66 S'¥6 S0l 000k (%) ywous) a0 By
go9gL BZ60 iofAI0# EFLD 2950 LB90 G880 90°1 FEO'L 201 LOL'L LBO'L 000 WUE|g - abesany
29070 oroo i L5070 ZE0D BLOO 600 Z50'0 Sy0'0 960°0 oo .00 Z00°0 as
0E9'L 6001 i0fAl g s Era0 89.°0 9960 g9L°1 GaL'L ZLL'L BELL TLL'L L80°0 abesany
FAR 29670 020 P90 89220 £L6°0 Fr A azLl BZZ°L Fa: TR LLFL LB800 ]
ZLOL 0s0'L LLE0 8L9°0 BLLO 00k SrZ'l LLL'L FLLL BET'L (57 8 800 L
Zra'L 6E0°L SLE0 o900 BLLO LEG'D a0z’ | GLL'L FLLL SLLL LETL L8200 9
E0LL 1oL EEZ0 6590 0LLo G160 A ELZL VL A S oAl S 800 g
L ¥66°0 BEE0 L0 9.0 LEGD all'l B0Z'L oL’k GELVL GLT'L £80°0 ¥
S65°L yZo'L 61270 890 08Ln LE0L okLL ISLE 8660 BZTL agL’l [3:1001] £
B65°L 6.6°0 S50 oLeo GLL'0 LGB0 ZEL'L 2014 aal’L FGLL FEO'L 8.00 2
EZLL pSE0 ZbL0 LLO0 FLL0 ZEO°L 660°L 0z L P60 Zrl’L i¥L L 800 L
(TW/B00S) vl | 0SNG %+ 0 z gl 1 50 520 K] 500 5200 100 yuelg ao
RAUOD BANIS0d | Ienuo saneBen [lw/Bn] suonesu=sueg JEM %S Bunels wioin (estig
fessy ywnoip 1199
sequny 1o
£ -uopnipsui]
gjuasse Wnpog :apo [eajwoys)

KESSYy UO|j0WOId UO AESSYy UOJjellIojsuel] [jag 10} jeays ejeq



(W fBn) uoizenuaounn

Ejeq jBuld oyl |
— 0000T 000T oot o1
0 T T v]
2
ssEd = 0 j 10 o
FESSY (IM0I9) [|20) JUS1nIuos - ob 4 3 v
(z) epoyig asuridoday 2 T0 o >
g ” + . 23
ssed d g L
(G160 SISO > 0¥ DU S1 > PHUGD SHIEEoN z $ g
(1) epoi eouEIdesDy m oot ifv ¢ ¥0
= OZT 50
_ (o lyimculb 20 anieEy &
Azuanbay) UOEULIDISUR | =g
(*1u1) wnipos uyPidwy
SHJELIBY L B o
PRIUNGO S{I8M JO 'ON /190] Bumey siem jo ‘ON ,
POLEOLSOD S8EGIEED'D 000000000 000000000 POELZSZOD  OLSESSZ0'0  OL9ESHZO0  OL9ESST0'0  69WGEOZ00 BSLLLIED'D 98ESIEE00 | BEZZGYEQD as
S0 SZL0 1] [+] IBIGEZBEDO'0 SH99L6ZL0°0 [L999LGZL00 JB9S9LGZL00 L99999LF00 mm.m_.mm LFOL'D GZL'0 2998LFSEL'D SAIUanbau) UofeLLO SR |
aF Zh ) 1 1 1 v i Zh £l 130} BUEY 5B 0 o
a6 96 96 o5 v 96 96 296 96 896 96 06 PEUNOD SR §0 0N
0 0 Z 1 0 0 0 0 0 0 PEpPNERE SjiaM J0 0N
[eAnuoD sansag | jouuod anneban 0 0 0051 0szL oroL 898 (] £09 Z05 ! Buueis eswaig
Aessy uo SUEJ
L 6E iAIOH iWAIOR 8t L 0oL 56 E'L s oL rA: YIW0JE) R0 SMIERY J0 05
£6E 0001 iAIOR iAIOR L'LL 5’65 658 ] £'G6 Z 86 0oL 0'00DL (35) Ypwoug) |20 snep
A LSS0 IvAIOR ivAIOR L90'0 9ze'0 LLFD BLSD EZ50 BESD 6FS0 6F50 oooo HUE(g - BbEJaAY
P200 L2000 ivAIaR IAIOE 9z0'0 18070 G500 DED'D oF00D EFOD GEOD FEOD DLOD as
95E°0 LE8 0 iAIOR iWAIOR LOE'D 29¢°0 LL9'D 6590 £89'0 mmm,_u GEI0 G830 orLko abiesany
e LLLD £0Z'0 6250 5580 0o9'0 ¥LLO L8 699°0 asi'n 6510 8
SZED LLL0 gLLD ZEX'D 5990 Z69'0 oLLo SHOD FANN 6590 LSLD ]
SHED 988°0 £2Z0 EIFD ELSD a0 L1650 BESD L68°0 ooLo orLo g
E£EED aLLn Z6L'0 LSO 850 P90 590 Zran 890 L¥90 LELD g
BLED #4970 LEZD a0 L99'0 L0 0o9'o 8890 G690 £89°0 ZELD ¥
BSE0 £89°0 gLL0 19€°0 ZZS'0 S99'0 o¥9'0 E£99°0 6090 LE80 GELD £
FLED 0290 2910 9050 2190 Z29'0 ZE9'0 ¥Z9°0 B0LD FEI°0 EELD Z
2620 1290 FEED FS5°0 LFa'0 869'0 DE9'0 _._um.n_ mmm.n_ 262°0 hlmw.n_ i
TTW/oNL) VOW | OSWQ %t 0 005. 05ZL oroL 808 vzl £09 Z0S ! — Ra0
[0Aueg aanised |jeauod ameban {jui/Bn) suonenuaaueg BIEM %6 Buiumeyg 2o Eisin
Aessy ymous |19
| equiny 159 |
l L 9] uopniysuj|
l Lunpas wifoduny :apog [eajwayg|

AESSYy UONjENIU| UO AESsy UOJJELlIOjSUBI] |80 10) J@ays ejeq



[
$1e0 (5013 oUL _ (Tw/Bn) uonesuacucd
00001 000t 001 o1
0 ————— ; — | — 0
z [ T
Seed = 0zt >0 3
Tessy WMo (|80 1U8LUNou00) 5 o a2
(z) eueing saueidesoy 2 L
o 09 _ g3
s8Bd 2 g0 22
b PUE G| >101U0]) aAlEbe g 98 _ 8
L) B ssuejdeoay ...u... 0ot %@ﬂ T B0
3 .
~ 0zl b
(Sc)ysmoub (|20 aapeEy  ©
Asuanbal) Uo|JEULIOJSUE | e
(*1u1) wnipos uyRidwy
syewey .
PRILNGD S |0 “ON /190) Buiney siam jo oN ,
640£9050°0 9EZZEYE0'0 | O0DDOOOD'D G9L40ZZ0°0 GOPGEOZO'0 JZZ9EOLO0D  0OODOODO'D CLALSPLOD ELLISPLOD 6ZSOLPZO0  BZSOLPZ0D0 | BEZZGPECD 3s
GZ95'0 1999L¥5EL'0 0 EEEER0ZS00 £099901F0'0 J899LFOLO'D 0 EELEEEQ0Z00 EEEEEEO0Z00  SZOO0D SZo0'0 | JO9OLPSEL'D Sauanbay) vogewojsuel |
ve £l g b L 0 Z z ] g EL 120) BUWEL S{jaM Jo ON
96 a6 a6 a6 86 o 95 a5 a5 96 896 a6 PRIUNGD S JO ON
1] ] 0 0 0 0 0 0 0 0 0 PapNIxD S1i3% JO 'ON
104U07) BMISOd | j0AuoT) aAIEDON i 0ogL 0044 0091 00GL DOFL 00zZi 000L 008 0L BUIUIE)S ESLUED)|
AESSY UOJIRLLIOJSWE |
Gy 09 innIas 0'ZL 0oL vl €6 g9 62 L'a ZE 8z LIMOIS (120 BAIERY JO OS5
LA 0004 innIad 99z B'bS LFS 008 798 204 6204 86 0001 (%) Uwoug) B0 anEEy
0550 1501 inAIaH E8Z 0 EBS'D L850 0580 BLED 660"} £60°1 0 £90'L 0000 yue|g - abemny
8400 va0'0 innIaH {210 80L'0 £510 660'0 04070 ¥80°0 S80°0 PEDD 0E0'0 800°0 as
5990 9911 iAIOH BEED BES'D 9690 §960 EED'} LATAl! BOZ L ESL'L 8i1'L SLL0 afiesny
2890 0ok'L z.9°0 Z6¥'D 009'0 1880 DLLL FTH OLE'L 611 0iLL 80L0 g
990 poL'L 9Zp'0 veLo 9080 066D Zrol Al Z0T'L 19171 5611 BOL'D i
£49°0 L 120 ZzL0 £FE0 0s0'L 801’} BrLL 6EL'} 021 B0Z'L gL 9
L0 gFhL greED 9590 F2E0 DED'L LPED 0zZZ'} 511 851 BLL'L LD g
9Z9'0 L8071 vZED IBL0 5950 G6LD ATV 80Z'L 0EL'L oEL'L 0gL'L E2L'0 v
6590 £8T'L GZt'0 oLLo 8r5'0 0L60 5160 osLl L TEA orL'L -TH £2L0 £
2890 08kl L0E0 ZZa0 pLED ZIB0 5960 (E N1 9ET'L EOL'L gFh'L BLLD z
8450 SiL'L 8SZ'0 66L0 0150 860'L 2LL'L BEE'L g1Z'L E9L'L gZL'L Sil'o L
TW/ENL) YOW | OSWO %1 0 008k 0oLk 0091 [T 00k L D0ZL 000L 00g oL — a0
1OAIUO0D BANIS0 | 0AIU0D) BAlEBEN (1B} suonesuasueg BB %G Bunies 1o imskio
Aessy ymous o9
[ Jequiny yse |
L £ae] uopmypisu|
(___uwnipos usoiduny apo [eajwiayo)]

Fessy uoneniu] uo Aessy UONELWIOJSUBI] |[00 J0] jJ@eys ejeqg



=

ag
TG SU13 SUL 1 (w/Bn) vopenuaduod
0000t 000t 001 o1
Bl _ »
5584 & oz 'o m
FESSY UWMoIS) (P2 1UBLNou00 b3 o m. m.
(z) eusjug souejdasay m. o &
e 09 g3
s5Bd ] £0 2%
[CIUOD) SAISOd > Ob PUB 0Z>ONUoD BMEBoN w i 5
(1) eiewig eaueldesny 3 00 ¢ = @ ¥'0
= ooEr L— 1 g
{salyirmcub a0 aaneEy  ©
Auanbal) UDPBWUIDJSUE] | e
(04d) wnipos ujjjidury
syieway y =S .
PRIUNGD Siaw Jo "op /120 Bupey sim jo oN .
PEZOROF00 9EZZEFECTD | 0OODOOOD'D  OOOOOOOD'D  SOBSZLLOD  JZZOEO0LD0  ELAISPLO0  /vBOZSZO0  LSCSOPEOD  LLGRLGZO0  LLERIGZO0 | BOOEEEEOD 3s
{800L6/60'0 | JODOLPSELD 0 ¥ SZLE0'0  JS999Lp0LO'0 ECECES0Z00 EEEEEEEB00 68/SLEGZL'0  S/EE00 GIER00 S/8L'0 JSouanbay) uogewosuR |
49 £l £ b z g Zl 6 f a2l 120} BUKEL SHaM J0 'ON
96 96 o6 26 96 96 o6 o6 3] 96 o6 ] PEIUINGD SfaM Jo ‘o
0 0 0 0 0 0 L 0 o 0 papnjIe Sjia Jo “ON
[auag anisod |jleaueg anEBaN i i D0DS 000F DODE 000z 000k 005 DSz oL BujuElS esioin
l fessy uonewsojsuesy |
X G Al Al g LE Lt g 65 LE gg 0l LMoIS) [0 BAIRIRY JO O3
€8t 000k inAIO# innIO# Zog 960 6L L 296 €46 0.8 0’0ok (36} Uwois) @D anERY
840 150 iAo iAIOH BLED FAT] 100 BIYD BFS D 1550 055°0 19570 0000 WUE|g - GBIy
GrO0 0g00 oinIas ioiAIaH 0z0'0 2100 £20°0 0Z0'0 EE0'0 LZOD ZEOD oF0D 8OO0 as
9060 66970 s Al LD 0ES'0 5950 9£9°D 9020 00 8040 SZL0 BSL'D afiesny
LZ6D +29°0 B6Y'D 8550 L1190 vy 9540 80470 89470 lEL0 BILD g
£96°0 LZL0 980 £L50 ¥rs0 9190 9040 6ZL0 €040 0540 ¥SL0 ]
rO60 ¥E9°0 6F'0 ££5°0 vi50 4190 BETD LEL0 614D ZLLD £9L0 g
¥E80 90 ] SZS0 BES'D 0890 970 5i90 8990 EFL 0 ISLD g
SEED 4490 Bry0 8150 £950 529D Z.90 SE9°0 DE90 0sLo DLLD P
GrE0 L0470 garn ZZ50 BSG'0 LZ9°0 5240 £0L°0 0290 ZLL0 PaLD £
6L8°0 0890 8eFD alsn Z65'0 vES'D vre0 620 ZLLD gr9'0 Z540 Z
BESO 09470 g6F'D 5G5S0 ZESD BESD 1480 0040 LELD 269D ESLD L
TUBuDS) val | 0SNG %t 0 0005 000F 0DOE 000Z 0004 005 052 gk UB(g ot
1B4U07) 8ANis0d [joauod anneban (1/Bn] suoneNuRIOY B %8 Buums e EI1sg
Aessy ymoug 199
| | Jaquiny jsay |
{ £ =] | :uonmysu)|
(___wnipos uyoiduny | :apog jeajuiay o)

AESSy uoljoWold Uo AesSy UONELWIOISUEL] |89 JOJ j@ays ejeq




i e,
FES
" 8] 2jeQ SIYL | (w/6n) uopenuUadULD
0000t 000t 00T o1
0 — 0
== oz | o/.td\tn!u\ . T
TESSY UMOIS) (180 1UeLnauos o w. m.
{z) musLID soueydesay m M ¥o E
2ol o g3
ssed 21 o 90 22
1LDT) BATED, ue jouGT BAebs S nm_ z EH W 3
(1) eueqn saumdesay oot | & B0
pzT !  *
(o )yimoub a0 aaneEy ¢
Aauanbal) uojEULOJSUED | e
(*0id) wnipos ujjiPiduwy
sylewoy = e £
PaIUN0 sijam o op 100} Burey sjam jo oN .
BO9EEEEDD GOLZ09E0'0 | 000000000 /ZZ9E0L0°0 00000000’ 9BESIEEQ'D  SO80SZEQ'D  GFPOO0FD0  8SLLLIE00 S980SZE0°0  P6.SO0LE00 | LL6PIE6Z00D EH
SZLE0 ECECERSHL D 0 L099LF0L0D 0 5ZL'0 EEEERSFLL'0 /O00L6/6L'0 /999914010 EEEESSKLL'D 529510 SLEB0'0 JAauanbay) uofeuLo)sUe |
8L ¥l ! [i ZL L 6l ol L 5l 6 120} Bumey s(am jo "oN
96 06 9 96 ] 96 96 96 96 06 96 a6 PEILNGS S|EM O 0N
i 0 0 0 0 0 0 1] 0 0 0 PapN|I%o SIEM JO O
oAuog) asod [loaueD aAEDaN 0 0005 [ 0O0E 000Z 0051 0001 oog 005 i LIUEIS Bswalg)
ABSSY UO|IBULLIOJSURS
&g vl iiAIaH R 62 oF 9z oy Lt 0E 58 'y UwoIs) (|20 aAneRy jo 05
! 000k iAIOE ] 6l Z0g v'Ge L'LE £66 g'Z6 606 000l (35} uwoug) (83 aneEy
151 GEOL iVAIOH Zig0 SL60 LZ0'L 8801 0oLl izl ZeL'l BSL 1L £iZ L 0000 NUB|g - abeiany
EL0D vE00 IO £20°0 1£0°0 1500 SE0'0 850'0 0200 BEO'D £B0'0 Zeoo 9000 as
BBOL 8LZ1 A PEGD 1E0'L EPLL 0Lz'L A A SEE'L pOE'L 67’1 SAEL ZZL'0 abessny
5EDL 16LL 8260 6O L BPLL BBl ELE'L £5TL CYEA B6LL ars’) ZLHLD B
9Ll oLe'L 9560 cE0'L Brl} £E2T'L £92°1 ore'L 69T’} Tl 89E°L LLLD i
595°1 2821 6260 SG0°L ggl’l 911 SETL L0E°L PrE'L BFYL cov'L BLLD g
okl gsZ'L SE6'0 2660 IELL 8ETL SEZL oEY'L 5821 BFZL SYE'L gLl g
E0LL LLLL S68°0 bED'L €021 99Z'L - LIEL £9€'1 L2E'L TEEL LZL0 ¥
FAPN LZZ'L LL6'0 6L0°L grLL 811 862’1 ¥5E'L BECL G071 8ivL 8ZL0 E
0L LT L2610 LL0°L ggLL A IETL are’L 6921 SLE'L BLE'L 0ELD z
£29'L L0’k 9E6'0 0660 2E0'L 0eLL GLZ' L L9zl vaz'L PELL L0E°L LZLD L
TI0/BUDS) vdl | OSWA %ok 0 0005 [ 000 DDOZ DOSL D00k 00g Dog oL Hueg o
[EAues eaised |leauog aaeban (D) JBTE M, %5 Bujumys jejoin myslig
Aessy ymois (12D)
| | Jaquinp 15a] |
| £ qe] | :uopmpsuj|
—wnposugrring > | :9po) [eawioy))]

AEssy uonollold Uo Aessy UONEWIo)suel] [|80 10} jeays ejeq



mm (1w /Bn) uonesyuaoueD
Ejeqg |euld sy} |
000t o1
pz- o]
3% 3
ssed = zo _ 3
AESSY IMOIS) [P JUBLINILOD 5 oTyt 75
(z) w0914 eouejdoasy m oF Av ¥0 m M
=
Sseg q o $ 90 2 W
[PI1U02) 5504 > O PUE G} >[0AU0D) BAIEBaN Z os 4 S
(L) elionln eoueidasoy fgp ¢ 80
£ ozt 1
(Fa)ymert 123 aaneRy &
Aauanbal) UDEULIOJSUED | e
(1) pioe 1g400sy-
Syleluay . _—— — —————
PAIUNOD sjam jo "oy 190) Bumey sjam o oy ,
LPSEP0S0'0 BSLLLLEDD 000000000 IFNTvAE BZS0LPED'D  69LI9ZZ00 LPBOZEZ0D BOPEE0ZO0  BSLLLIEQD OISESSZO0D LL6RI6Z00 | LI6FIGZ00 as
EEEEROLEYD 18999Lv0L"0 0 IFNTYAE SZ90°0 EEEEROZS00 EEEEEEER0'0 SOOG00L#0'0 /9000L¥0L'0 [999L6ZL0°0 GLEED'D GLERDD Jousnbal) UoELUG)SURL |
iy i XOL ] 5 8 3 ok L 6 6 190} Buney sjam Jo ‘oN
96 96 96 9l 96 96 a6 9% 96 o6 o6 96 PAIUNCD S{[a J0 oM
0 0 174 0 0 0 0 0 0 [1] 0 PRPN|INE S|EM )0 0N
[COUCD) BANSDd | laUe] m_.._ﬁmwz [1] 00t £EEE BLZ LEZ £61 191 PEL ZLl 0L UUE]S BSwWaD
| Aessy uojjEuUOjsURI|
£8 g8 A 80 9 Z6 L9 BE B'L oL EY va Woag) [0 aAnERM J0 05
LOF 000k ivAIOR FA 6L 4 £EZ9 £kl £ L'88 106 000k (%) Wiwoug) |90 anneEy
LEED pLLO IANOE 600'0- L1900 LZED Bir0 0s0 £29°0 0890 L6920 L9870 0000 HuRiE - 8 v
2ron 25070 AR S00'0 LP00 HLOD L¥0°0 0EDD 0900 £500 EE00 600 SL00 as
20r°0 GEB'D iWAIOE ZLL'0D Z8L'0 arr'0 6650 L5690 SEL0 LoB0 £L80 gEE0 LZL'D abiesany
S8ED 8880 LLE'D £EZ0 S0 9190 FELD 9540 Loe0 LLL0 Zre'0 LEL'D
B6ED BELD 0LL'0 L0 LBED 0550 20L0 Lga0 GLED L2880 aLe'0 LELD
290 9840 gLL'0 0LL'0 ¥as’0 ¥09'0 GE90 L9L'0 5580 LIB0 £56'0 SEL'D
8EE0 EZBD 0LL'D 00z'o BZF0 450 G890 ZLE0 LEB0 S6L0 8060 azZL'D
FLFD EEE0 €LL°0 0ez0 5S¢0 #Z5°0 oLLo BER'D BL2°0 £28'0 arg'o LZ10
0s¢0 84’0 LLL'D a8L'o GEE0 GZ90 4990 G990 ELBD 2180 FLED ZLL'0
arto 2L80 £01°0 gzL'0 LIED FLa'o FEQ'D L0L0 L0L0 ZLL0 ci80 8010
SLED L58°0 £LL'D LEL'D ﬂm_v.m mm.m FE9'0 m_mmd mmm.u 2180 SEE'D £60'0
_ anrudﬁ_} QOSWO % L0 00F ££€ 842 LEZ £61L 19 FEL 2Ll oL yuelg
IOAUCD BANISOd | [01U0D sAeBaN {juuBn) SUCNERUBIU0D JBIEM %5 Bujueis 1o, Eislig
Aessy ywouo jjeg)
| | sequiny 158} |
| L 9= | :uopnnsu)|
l pioe 91qi098y-] | :8pog |eajwseys|

KEssy uoneniu] uo Aessy UOIJEWIIOJSUEI] ||8D) J0j j8ays ejeq



GE

{(Jw/6n) uopenuaouoD

| Ejeg jeuld By ) |
000t 0ot 01
- 0 1
o '
EEEr] o 0z | z'0 =
ABESY YIMOID) 190 WaLnauoy = ob .#v w m
| “mw BUSIID sauejdesdy 2 AXV L ¥0 .m o
= 09 } m
S50 .m o8 ¢ 9'0 ..m W
[01U0D) BANISOZ > O PUE G > [0A)uo] anneban z &+ 3 g
(1] eliayay sauedasay .N o0t .+ w0
g ozt |y
(ac)yrmodb a0 aapejay &
Aauanbal) UOIIEULIOJSUE] | e
("ju1) poe Jigloasy-
SNJElUaY —_—
PEJUNG S| 10 "oN /120) Bumey sjjam jo oN .
EEOLFEYDD DEQESDZ0D 000000000 LZE9E0L0°0 ELLISPIO0 62504FZ20°0 JEZ29E0L0°0 GOBGLLL00  SPBOZEE00 I¥B0EZBZ00 69.L/9220°0 | OL9ESOZODQ 35
mwm.n_ £999L62.L0°0 0 L999L¥0L0'0 EEEEEBOZDD GEa0'0 29908L+0L0°0 GZLED'D EEEEECERD'D EEEELEER0'0 EEEEBOZSO0 | L990LEZL0°0 Jfouanbad) uopelwajsiel |
0 L 13 FA g b £ B k] 4] L |20} Buney s|@am jo oN
96 96 96 96 96 96 96 95 96 96 o5 96 PIUNCD S{ERM J0 0N
0 0 0 0 ] ] a 0 0 0 0 PEPRIKD SlIEM JO ON
[ouag anusad |ioaue) anpedan i osy ooy 0ge 0sg 00F 002 0oL 05 oL Buwms eswal
L fessy uoneuuojsues) |
LR A IWAIOE 8 Fa 6 L'¥ Ly o g€ gy g5 waus) (2] aaneRy o 05
585 000k IVAIOE L'EL GOE riv L SES 149 228 Ll 000k (%) Yoy (|80 aanemEy
60LD 95t IVAIR LD v S50 699°0 L6970 Fi80 BLOL oLl £0E’L 0000 yue|g - abesany
2200 o000 IWAICRE £90°0 800 .00 $50°0 1900 G500 g0D 6500 SL00 2000 as
BES'D 98t} IWAICHE LOE'D 9090 2890 6640 LEE0 00°L B0ZL 62 | £EFL 0EL'D abiesany
2180 162} L9E0 6LLD 89470 L840 L0680 ¥L6'0 EFLL ZiT'L G9E°L gEL0 8
FLLO £5E°L #6510 ELF D BEQD 2480 EL80 00'L ZETL SLEL sl ZELD L
60 GLE’L 9zZz’0 650 BEOD 6ELD FAR A1 BEG'D FLA AN £EE°L LivL LEL0D 9
B9L0 £9E°L EILED a1L'0 LZ90 1SL°0 0BL'0 AN GEL'L SFEL ZEV'L 0ELD g
FGL0 LO0FL 6420 6950 1890 a0 SZL'0 ZEE'0 LEL'L 06Z°L Li¥L 0EL'D ¥
8080 L L £EE'D as'0 B350 ¥al’0 SoE0 £E0°L GPZL L9271 L6Z'L LELD £
L¥E0 LBE'L ZEE0 ore0 0£5°0 2500 aL8'd Z60°'L LBL'LE 68E'L vl EELD 2
Z08'0 FEF'L 99E°0 S09'0 L0B°0 mmﬂ.c 060 Wv_n. b 0521 Z62 | gL BEZL0 L
H.__._.__._m L Yon mm._____n_ ﬁ—m 05t 0oy 0ge 0SE OOE 002 0oL s oL yueig ao
[OIUTT) BAIS0 | [BAMDT) BAEEON {jui/Bn) SUCENUBU0D JAE M %5 Buuiers 190, [E1sh
fessy ywous jjeg|
| saquiny 1581 |
£ g | ‘uonmnsu||
pioe 2/qi0asy-1 | :0po [esjwoy)

AEsSsy UonjEnIU] UD AESSY UONEWIO}SUBI] [0 10} 189y s ejeq



= ejeq buisseibold ey ] {w/Bn) uopenussUCD
- 0007 ot
0 s - 0
&
ssed TR 20 s
Aessy Yoo (220 Jusunaued) = op | M. S
(z) euaniy souejdasay mr o 2 w,
= 09 W
S5Eg 2 3 g0 2B
[BAIUD SNISOg > O PUe 07> IONUGD SNIEBON : o o553 3
(1) B1eYID BouRIdEIDY = oot R
E o ! —_— T
(opluyimoub a0 asne@y ¢
Asuanbag) UORWIO|SURS | —g—
(014d) pioe iquodsy-]
SHJELLaY o= e —— = i
PAIUNOD St o "o 100 Buiey syam jo oy ,
BELLE0S0°0 F6LS0LE0°D 00000000°0 000000000 I3MTYAH IINTYAH EERPOBOZ00  LZZ9E0L0D  LLE9E0L00  ODODDO0O'D  ERLLSPLO'O | BEZZGREDD E )
EEEEEEERS'0 GESSL0 1] 0 IANTAH ANTeA#  LIZFBIEL00 LO09L40L0°0 LO0DLFOLOD 0 EEEEER0Z0'0 | SA90LFSEL'D LAduanbay) UoNELLIoJSURI |
95 Sl Xol XOL L 4 3 0 C £l 100} Bupey sjjam Jo ON
96 96 a6 9 i z GE a6 o6 96 a8 a6 PaIUND SjjaMm Jo oN
0 1] 96 e} i ] 0 1] 0 0 Papn|axe Sjjam JO 'ON
FRIUICT) SANIS0H | Lo u._._zumm_z 0 0 DoLE EEL EBY gze FAT CFl 906 0L Bujueis eswaln
| ABSSY UD[JEULIDJSUES |
9t LE iornas infnas 20k L't L'e 6 L'y 6% 99 L'y iousy 1] aAnelay jo Os
LLEL 000t 0O 0O FEL el L'Z8 98 ¥ 16 688 006 000k (%) Umong) 0 BAlERY
6880 ££9°0 iafAlas infnIas 680°0 €80 S50 9450 L0 Fe5°0 2090 699°0 ooo'a HuUE|g - ahesany
FEO0 5200 i0fAIas infAIas 29070 LEOD 2L0°0 6L0°0 LEDD £E00 ¥rO°0 LE0'0 2100 as|
0e6'0 SkL0 i0fAl O E_,___.._m& LOED ¥B65'0 5990 289°0 nwm.n_ 0040 FLLO L840 ZLL'0 afiemny
vL6'0 Stl'0 8510 590 £99°0 90 £94°0 6690 669°0 1640 BLL'D g
LIB0 I52°0 S0ED 250 199°0 #0L°0 FA VN 6590 6LL0 £9.°0 o0zL'o i
LEO'L S6L0 8510 285’0 0680 FL9°0 eri’n 0oL'o 88L'0 LE2E0 8210 9
GL6'0 €540 L0 6850 2880 a0L’0 9zL'0 0ZL'0 aLL'o 6LL0 FAR ] g
£96'0 LEL'D 4810 1950 LESD LGS0 L1480 £EL0 899°0 9640 oLLo ¥
0960 gLL0 BLLO oLe'o #89°0 £0L°0 £1L0 8040 STL0 ¥6L°0 LiL'o £
G160 9LL'o 2620 0Le'o 699°0 S89°0 Lrd’0 E0LD 8rL0 9LL'0 660°0 Z
BIE'0 LFL'0 2820 ELS0 FFE°0 969°0 £99°0 800°0 m.vm__d 8LL0 LE0'0 b
TE_%_ Wdl cm_..__n_ ﬂrm 0oL EEL 6af 9ZE L1E Skl 9'06 13 yuelg a0
IDIUOT) BANIS0 | 03IU0D) BATEDSN [jwyBn) sucnenusduod B M G Buiuiess oo, s
hﬁ ymoug jjeg
| I Jequiny 1591]
| L ge] | :uonnjisu|
| pioe 91005y | :8po eajweys)

KESSy U000 g UO AESSYy UONEWIO)SUE] || J0j J@ays ejeq



3
EjeQ Bujsseibolg oyl {w/6n) uonenuasuol
0000t 000t Q0T 1] 8
0 —— gt —— ]
% —&
amniE S zo o
FESSY IMOIG) (190 JUSLNIUDT M. OF o o
(z) BeyaD eauedesay 2 I ¥'o m W.
= D9 o
Bnied 8 mm vo 3 W
[0AUOD) SANISOH > O PUB (F > jonuoy annebapy m HQ : g
1) euaug asumdasay = oot %3 80
.% 0zZ1 T
(2a)yimoub (|20 aspeay &
AJuanbai) UD|IBLLIDSUE] | e
(r04d) pioe 214005y~
Bypmiuey . ] o
PEAUNDD S[EM JO 0N [120] Buney sjam jo oy .
SOR0SZEDD ZEZBLZFOD 000000000 AN iIFNTAs IFNTYAR IFNTYAR INYA# ELLLSPLO0  LZ229€0L00  DOOOODOO'D | DESESSZ00 E L
[9991PSRE'0 SL8LZ0 0 I3NTvA# iI3NTvA# [ERECAT ERvAT iINTYA#  £EEECR0Z0°0 J909LFOLO0 o 2999162400 Aalanbal) LOGEWLIDJSUR |
&g 1z ECT w01 T w01 T z I ] L [o0) BUIEL Sj8M jO ON
a6 a6 o6 o6 o5 96 o5 a5 96 a5 86 a6 PEIUNGD S JO O
0 0 0 0 1] 0 0 0 0 0 0 PEPNIXE S[IEaM JO ‘0N
BAU0D) ONIS0d | I9AU00) SAIEBON 0 00LL 0001 006 008 059 00g 0SE 0Bz oL Buiies esweaig
| fessy uoneuuojsuesy
Z5 Pt iAIOR ag BE &d v ¥t i v FE g€ MWMoUS) R0 sIER JO 08
L'BEL 000k AIOR P Or GLS 0'e9 28 598 £'Z6 Z'56 L8 000k (35) oDy 20 DR
985°L 8eZ°L A0 FOS0 £F9°0 Lig'o 2860 EBO'L Z5L°L g8l FAS A BrFEL 0000 ¥uE|g - sbemRny
8900 5800 A0S EEDD B¥00 S60'0 ¥S0'0 ¥50°0 EZ00 0800 500 ¥FOD S00°0 as
ZheL mwm... I0AIOR LESD 0LL°0 SE6'D gL0'L |mn_w._. mhlw. L mh‘m.w BSE "L mmm.r mw L0 afiesany|
965" LPE'L G190 FELD LEG'D EELL E0Z’L ESE'L (17 T 06E° L gLL0 g
089°L e’ 2890 FSL0 SEO'L BGO'L ZIE'L BOE°L 0EE’L 00E"L ¥aE’L LZL0 i
gLl L8E°L DES0 HOE0 LSE0 Br0°L 152 BBE'L 00g" L L¥FL ZBE’L LEL'D 9
i T 8 FA - EE9°0D LELD LLED cL6D BEL'L T ¥EEL LBE'L DEE"L 8210 g
2908’ 82’1 FESD B0 8440 oe0'L LLL'L LIE'L SEL'L LEE'L SZFL 8210 ¥
95g9'L LEE'L LEDD 1940 9zo'L ZELL 85L°L ZIE'L 09e'L arE’L oL FEL'D £
178 LEL FESD S0L°0 FO0° L FoL'L EZ' L fAr A LSE'L LIE'L SOF'L EELD Z
gL S0E’L BZ8°0 mmd +00°'L BLL'L BaL'L m.lm.__ YZE'L DeE"L BEE L LEL0 L
[TTW/DU0S) VAl | OSING %t 0 0014 0004 006 008 058 008 0SE 082 oL — =aO|
4U0D BANsed |Rdued aneban {Iwy/Bn} suonequaIuoD S M %S Bupies 1@, B1sg
Aessy ywoug 1183
| Jequiny 156
£ 5] | suopmiisu)|
poe 21008y~ | :8pog eajwey|

AESsy uonjolWold Uo AESSY UONEWIOISUEL] (|89 JOJ J@ays ejeq



e ™y
4
(Jw/Bn) vopesuadUDD
LI LR 000t 00T 01
a — 0
3
SSEH M 0z z'0 =
ABSSY UIWDID) 180 1ULINIUOY b3 ob w
{z) e soueidecoy 8 o ¥'o w z
o 90 33
ssed o8 ]
jEAUDD BANISOH = O PUB OZ > oujues aanelan W W W g a
(L) epayug esumdasay ~. oot * W 3 0 3
Eonr - 1
(seluimodb 123 sapejsy ¢
Auanbau) UO(IPULOJSUR | —gh=
('oud) poe 2)gi00sy-]
EYJELLEY \ k1% )
PaIUNCa S[EM J0 “ON 120} Buey sjjam jo ‘op .
LELEBOSDD L¥BOZBZO0 Q0O0Do00D D IFNTYASR I3NIYAR JEZSE0L00  OOODOO0O'0  ODODOODOOD'0  ELLLSPLOD 0000000070 G9WGE0Z00 | GOLISEZ00 35
|__589r0 EEEEEEEBO D 0 IFNTYAH IFNTvA#  L0901F0L00 0 0 EEEEER0Z00 0 2899893LF0°0 | CEEER0ZS0°0 Aauanbay _..u.ﬂE.E"_mcﬂ._w_
. S B 0] E=T I 0 0 z 0 ¥ G [20} BUnEY S[EM Jo ON
96 96 o6 o6 o6 a6 o6 85 86 96 86 86 PRUNGD SPBM 10 Op
0 0 0 0 0 0 0 D 0 0 0 PRPNNG S[EM JO ON
(AL BalliS04 | |00UDT) @._sﬁmwz 0 059 005 DSE D0E oL oG 58 G2l DL mﬂ..EB..w BSLLURIC)
Aessy UO| OjSUes
g'ElL oL IWAIOR L8 aa 76 ] a'g LS L 0'E a'g aousy (B0 aMiBRY JO OS5
B'6LL 000k IWAIOR 819 2L6 L5 9°00L SG0L ELOL 0’66 8’986 0'00L {%6) Yol (|20 aanepy
LS50 25v°0 AR 8520 280 GEE0 6LYO O¥to ZZv0 ELFD ok 0 LLF D ooon HUBE - BbENY
L50°0 Zr00 IVAIOR BZOD L2000 00 £r00 LZO00 LZ00 £20°0 ELOD BEOO FODD as
£z9'0 ZES'D iAIOH BEE'D £9¢0 G480 oS0 DES'D EOS'D E6¥'0 FEY'D LEY0 LBO0 abesany
ZESD EL50 LZED SEFD S5¢°0 8050 LESO E0SD LE¥D ¥er o PLYOD E80°0 B
0890 9150 ZoE0 ZiF0 9E5°0 GZS'0 B¥5'0 680 £8P0 BoF0 L5570 00 L
6L9°0 ¥as’0 BGZ0 6Ft0 2e¥ 0 ¥LS'0 £ES'D 250 EFP'0 L8P0 0iv0 8L0°0 ]
02570 EZS0 ¥EED QoS0 £05°0 0es'0 ] LES'0 BEY'0 LBY0 SeY'D Li0D g
2040 0850 GLED aLrn fEF0 rLS'0 LFS0 SEY0 FLS0 Dos 0 BOS0 BL0O0 b
£29°0 viv0 FEED E9F0 Saf 0 LEFD L9%0 BEFO 98¢0 EL¥0 LEYD GRO0 E
6990 L0510 BEED €80 LB6FD GLS0 LLSD 89250 ¥EF'D FEYD Gev'0 62070 Z
P50 L0510 DSE'D 0EFD GEGED LEFD EOSD Fivo BLS'0 BE E mmn_,n_ !
[T70/B005) VL | 0SNG %40 058 00s 0SE 002 ook [iF] 52 5zl i1 - "RG0
U aiisod [onuod anebap {juyEn} suofenuaIuCy BB %G Buume)s 2o, sl
o - T Aessy umois (189
| Joquiny 1se |
£ ge] | :uopninsuj|
ploe 2131035y | :apog [eajweys)|

Aessy uoijolold U0 Aessy UONELWIOISUEI] (|29 JO) J@8ys ejeq




£ (W /Bn) uonenUBILLD
=190 191 PN 0001 00t o1
0 .w-}-‘ x e s°
m 0z + =1
S884 o =
FESEY WM0ID) (B0 1UBLNoU0Z) F -
euUaIn asueydas o L] 3
(2) eusiiD esuedessy 8 oo | + 83
2 _ 908 3
g % + 23
W =]
(1) ej03iD @oueidesoy = oot ¢ +++ ¢80 S
g 0ZT ———— 1
(26 )yimoub (|20 anpeEy  ©
Asuanbal) UOJEULIOJSUE | e
{"u1) aupyes
syseway \ —
DIIUNCD S[iaM JO O /120§ BUiney Siim Jo 'O .
LPSRP0S00 GAFGENZO0 000000000 G9PGEOZOD  SOBSLLL00  SOBSLLL00 GOFGEOZO0 GOPGEOZOD  69PGE0Z0°0  LIERLGZ00  LPROZBZ00 | G9LL9Z20°0 35
J200L6Z/S0 | J99999LP00 0 499999100 SZLE0D SZLED'D /99999100 /99999i¢0°0 /O0000LE00  S/ERO0  CECECECA0'0 | CECEROZSO0 Aauanbey) uogewo)sue) |
55 ¥ v £ £ b v v B ] g 190] BUINEL] SfaM 10 ON
96 96 o6 96 96 96 o6 o6 o6 96 o6 ] PILNGD S{AM JO 'ON
0 0 0 0 0 0 ] 0 0 0 0 PPN S[EM JO 'ON
BAUes 8IS0 | QLS m._.._unwmz 0 oog £05 pat GEE ETE __BGE 652 922 0L m__l.___.u.ﬂm BELLRIE)
l Aessy UONBWLIOJSURL|
% 4 g5 iaiAIaR gL P8 sl LLL 28 £°01 L6 i 2oL IWmoID) B0 BERY JO 05
655 0001 iIAIaH o'y ¥EL 9 295 Z'06 apol SPOL ZL0L 0001 (26) ywois R0 aneRY
arLo 59z 0 iDIAICH vio0 ] 1800 ZIL0 ELZ0 LIED BIE 0 vZED E0ED 0000 WUE|g - ebesaAy
2100 gL0°0 iiAIa# 800°0 6LOD S40'0 vED'D LZ0°0 LEDD 6Z0°0 SE0°D LEDD Z00°0 as
6020 9280 iorniag 500 zoL'0 grl'0 EEZ'D YEE'D BLED 8.£°0 98E°0 oE D Leoo abiesany
B0 G620 24070 £80°0 SoL'0 1PN BOED Z9E'D LIED 08e'D BOE0 900 g
86L°0 LLED £L00 9800 SE2'0 arzo 5OE°0 SPE'D ZRe0 sl 852°0 09070 i
LoZo PEE'D ZL00 FANN | L0 BZZ0 LZeo D5E'D Lo 89£°0 LFED 0800 g
2020 55E°0 2400 geLn EEL0 £9Z'0 PLED BOPO YEP0 pLYO CEED 0900 g
aLzn SLED B80°0 ooL'n FELD 6920 LSE'D PLFD 0LED BZED LIED B50°0 ¥
6120 8EE0 5100 SLL'0 LN ] 8iZ70 e £Z¥ 0 8570 EiP0 Lovo 090°0 £
6020 SZED LL0D LBOD LZL0 L¥Z'0 ) ZOE'D BOE0 BSED ageDn 2a0n Z
ZEE 0 FEED G900 Z80°0 ZoL'0 PLE'D SBZ0 ESE'D LEE'D DEE'D ZVE'D 5900 L
CuBnL T yowW | OSWa %10 oog Zes Far S6E EvE B6Z 652 8zz i — TRa0
[94U0D aANIsod | jonuod annebay {juyEn] suonenuaduc) BEM %S Bujueis j8join E1shs
Aessy mous 1189
| | Jaquiny 1sa) |
[ Z 987 | :uenniasu|
_ SuikeD _ 9p0Q [ealweyD)

KESSY Uoneniu] Uo AEsSsy UONEWIOJSUEI] (|2 JO} jaays ejeq



IS —,
L n
_ TR (qw/Bn) uopesUaIUOD
000t ot
0 —l = =1
| o[ )
= B 02 0 —
Aessy ymosg 180 1UaUNIUG) g op | 3 B
(z) Busug ssueidesoy 2 _ ¥0 2 &
a ¥ g3
5B a 90 3 o
J0IIUGD) BANIS0Z > O PUE §1 > [ONUOD SAIEDON = e m S
(1) BlDyUS asueidesdy ..u.q., oot E 80
2 3 % $ %
= 0ET T
(su)yimoub 22 anpeEy  ©
Asuznbas) UD|IELLIDJSUE | —ee
(*u1) susyed
syJewey L R — - -
PEUNOD S| JO Op 190) Bumey siam jo o .
LPSEF0S00 ELLLSPLO0 | 0OOOOO00'0 62504r20°0 LPBOZEZ00 BOPEEOZ00 9BES.LEE00 SOBOSZEC'D GOPGEOZO0 GOYEEDZO0  OLIESIZO0 | SOBGLLLOD 35
EEEERQLERP'D | EEEEEB0Z00 1] SZ00°0 EEEEEEER0'0 L00099LP00 SEL'0 EEEEBSKLL'0 [00000LF0'0 L99999Lp0°0 JOOOLEZL00| GZLEDD Jauanbau) uofewsojsiel |
L Z 9 ] ¥ A 3 ¥ ¥ L £ 120} DUEY S[EM O "ON
96 06 96 96 95 ] 96 96 96 06 96 06 PEIUNOD S[EM JO "ON
0 0 1] i 0 0 0 0 0 0 0 Papn|Ixa Sj@Em jo o
G100 SAiSOd | 1A1U0D) SAIEBBN 0 00S osy 00F 0.E ove 00E 05z 002 oL Buuels eswais)
Ae UOIBWIOJSURS
£'5 £5 oAl 9t gl oo FZl Lok UL L8 oL L5 Umaus) |20 SMIERY jo 05
0% 000t IOVAI O L9 S0z 208 g4 gzg Z e £ 20k £.L0L 000k (%) Umwaug) jl20 aaneEy
98¢0 0L L iOVAIOR v200 1220 2950 1890 9160 6680 et 88l 001 0000 WUE|g - abeknY|
6500 6500 L P00 8800 EELD LELD L0 6ZL'0 L600 LL00 9c0'0 000 as
650 L6L°L iofnIaH 4910 0ZE0 5590 0EL'D 600°L Z66'0 red | LBZ L 00E'L £60°0 abesany
LiFD BLE'L 510 gLE0 9e9'0 6E9'0 L60°L Bre0 LZT'L Z6L'L 0LL'L ZE0'D B
EES'D 66L'L oaLo LEY'D LESD L0 L6L'0 680°L BLEL LSZ'L 00" 8600 4
BBS'0 FELL gri'o 89Z'0 BLFD FLO'L 288’0 PEE'0 IFLL FRE'L 0EL'L LE0'0 9
2190 0GE'L SFZ'0 20F0 BOLD Z69°0 oLt 6860 2oL’ g0F'L £SL°L ¥E0'0 g
EL5°0 SkL'L 21’0 Z0¥0 0920 FLLD ool SLE'0 ZEE'L FOE°L Z8T'L 2600 ¥
EL90 ¥EE L EFLD 06Z'0 BRL O £08°0 0s0°L 0oL’ BOLL 9ee’l E6LL L60°0 €
009’0 e 880 L0 G650 81570 €201 a8l LIT'L FLE'L LiL LE0'0 A
50 ha_.“. 3 E E.n_ .m_.md 629°0 LO0'L 9160 BGL'L Nmﬂ L 9ZE| mm_ad L
H._Em.__; YOW | OSWO %0 00s 05t [\ 0./E OFE 00 052 002 ok m— TG0
foniueg aAlsod |pnueg ameban [j/Bn) SUOHENUSIU0D SR M %5 Buimeis o sy
fessy ymoug jag|
| Joquiny jsay|
£ 9 | :uopminsuj]
aupyes | iepog jeajways|

Kessy uopeniu] uo Aessy UONeWIojsuel] |80 10} Jeays ejeq



r A
St (w/Bn) uopenUaIUOD
SR T | 0001 00t ot 1
0 — — 0
z
o 5 % o
ABSEY LIMOIE) |87 JUBLNILOD M or T 2
z) epajun asueyd L]
(z) eponin 230y R % m =
o g0 8 W
2 ¢
m. [1]:] W * * 3
0 8
(L) Blg1ID aauejdasay —. oot * * 3
m 0ZT T
(2)yamoub @2 aapeEy  ©
Aouanbag) U0 IELLIOJSUE | e
(*o4d) suayed
Sheway o /
PaUNGD Sjam jo op /190) Buley siaem jo ‘op |,
FZOGESTD 0 0L9ESSZO0 000000000 SOBSLLLO0 SOBGLLLOD  69P6E0Z0'0 SOBSILLO'D GBESOLPEZ00 ERAISPLOD  B9PBE0Z00 69L.9ZZ0°0 | 6ZS0LPZO0 e
EEEEEERDL 0 L999L62.0°0 t] SZLEDD SZLEDD 2999001 0D SZLEDD SZ90°0 EECEEB0Z0°0 S99990L¢0'0 ELEEBDESOD SZ90'0 LAalanbey UoRELLI0 SR |
89 L £ £ ¥ E ] A 1 ] 9 120) GUEL Sjam Jo ‘oN
96 a6 96 96 96 96 Be 96 96 96 96 96 PEIUNGD Sjj3M JO 0N
1] 1] 1] 1] 1] 1] ] 0 0 1] 1] PEPNIIxE S]|aM JO "ON
DAUO]) BAIS0g | (000 SAIEDON 0 00E 00E 1,48 5153 5] or a9z gL ! BUlUEIS ESWolD
_ m_m.nm uofiewIosue) |
og g8 A0SR L 0oL EG £'8 Z'01 FArA S0 oL a0l paois) [0 aAleRY jo 05
el 000k irAIO# L'Z¥ 9’85 L'EL L'8L 9'98 9'E6 L'L6 66 000k (94) Upois) B0 aAneRy
EZED 1A IorAIOR BOLD EFLD 0gL'o EGLD BLZ0 LEZD HZ0 LSE0 ESZ0 0000 HE|H - BoeRAY
0200 Zz00 AR B600°0 GZO0 FZ00 LZO0 9200 LEDD LEOD SEQD LEOD 000 as
BRE°0 L8E0 oA mm_.._u BOZ0 S¥Z0 BSZ0 ¥ezn ZOED LLED LLED BLED 5900 abesny|
85E°0 £FZ0 gaL o LGLD L {TA EEZD 2520 £9Z0 020 L8z'0 1820 £90°0 ]
QLED 6.2°0 8aL0 GELD FEE'0 IS0 2620 aLen & :r A 1620 20E°0 £80°0 F A
] #8270 0LL°0 LBL0 €420 LBE0 BLZ°0 0620 ¥EE'D e 9ZE0 S90°0 9
E0F'0 g0 FFAN ] BSZ0 520 L3E0 PLED 9ZED CLED oen BEE'D 990’0 L
=18 40| FE20 GILD 16L0 LSZ'0 BGZ'D FEZ0 BEED ZEED 0LE°0 Z9E°0 5900 ¥
LBE D $0E0 ZaLD LZZ0 6FZ'0 0gz’n ELED EEED avE0 LEED GZED Sa00 £
88E°0 L8270 LBL0 LZED €420 6920 5820 880 FLED BOED BLED L9070 [
L9E°0 L5Z°0 LaL0 £8L0 ZLZ0 A1) ErZ0 09z 0 mmw..”__ ¥EE0 S820 mmn__.n L
T Eumccw“ Ydl | OSWO %10 0oe 00z 1,43 B8 ES 0¥ 9z gL |3 Wue|g a0
BAUCT BAISC | j0iuo) saneBaN (juyBn) sucHEUSIUOD JOIBM %S _ Gunes o e1skin
Aessy ymoug |9
l | Jequiny 158 |
| Z9e] | :uonmnsul|
| suByeD | :8pog [eajweys|

RESSy UOJjoW0]g UO ABSSy UOREWIO)SUel] [joo) 10] j9ays ejeq




o9
—— TFLTTE 1 {w/Bn) voneQuasuod
000T 00T ot 1
i r 3
sseg B 0T 0 L
TESsY [WOID) 97 1UaLINoU0D) 5 o g
(z) eauig esuedesoy 2 ¥ M.
T o 5
9'0 8
! w 3 :
(L) elepdn souejdessy ~ Dot g0 =
2 = 3§ i 33
M T
(wa)yimast 2z aaney &
Asuanbal) UOJEULOISURS | g
(‘01d) auayed
SyJeluay \ =
PRIUNGD Sam Jo op 100) Bukely sjam jo op .
GLOEGOSO'O SOB0SEE00 000000000 000000000 ELLISPLOD  B9LL9Z20°0 690192200 I¥B0OZ8Z0°0 OL9ES9Z0°0 OLSESSZ0'0 625049200 | 6OPGE0Z0T0 35
GZ850 EEEERSYLLD 0 0 EEECERNZD'0 EEEEB0ZS0'0 EECEBOZSO'D CEEECEEEBD'0 L999L6ZJ0'0 J999L6Z.0°0 GZa00 hlwmmmm_..wnd Jauanbay) vopeuuojsusl |
S kL 0 4 5 g 8 L L L] ¥ 120} Bulney s|@m Jo on
o5 096 296 96 96 96 a6 96 96 96 96 96 PRAIUNCD S|RM JO .uz_
0 0 1] 1] 0 0 0 1] 0 0 0 PaPN|2Xa S[EM 0 ON
[GA1og anfisod | 1000 aneboN 0 005 05z 0oL _0s 5z [T} 5 52 L Bumeis mnﬁ._m_
1 Aessy uopeuUOjsuRl|
ES E'E IVAICH BE L' L BG L8 a8 09 549 ES Wioug) (R0 aseRy jo 05
¢ BEL 000k IVAIOE b A Z09 £E8 & 66 £ oL L2201 6601 9LLL 0ooL (3:) Yywoig 12D anneRy
G5 L £50°L IVAIORE o L09°0 GEB'D B66°0 LSO Se0'L L0L°L FEL'L L00°L 00070 ey - abelany
¥S0°0 FEO'D IWAIGR g20'0 200 9500 8500 8000 9e0'0 Lano 9800 E50°0 2000 as
40 OkL'L 1WA 5150 690 9Z6°0 LBO'L gEL'L Ll L FELL LEEL FEO'L L8000 abeiany
BiFL Pl 28¥0 FLO0 ELED LB0'L £5L°L aLLL BSLL Py 0EL’} 4800 a8
oot Okl gz5'0 2140 0460 0ed'L gELL 1911 BEE L L8 LLEL Le00 £
6L Z5L°L L0570 0040 EQE0 LEL'L E6LL FZE'L LELE BOE'L LBOE ¥B00 a
150 FSLL 9550 ¥eL'o LIBD oEd'L 6LLL £6L°1 L0E°L j: TR 8 SOL'L g80°0 g
FAA D6L°L #F50 £89°0 SLED O L FEL'L 961} L5171 LZEL B5LL 6800 ¥
vEGL SBOL L05'0 09690 ¥06'0 PSLL el I (151 LB L FrAN 1800 £
86¥'L GOLE 2250 1990 EPE0 SEO'L FEZ'L FoELL EaL’l SoaL'l PO LB00 [
FLOL OLL"L LivD 9580 8860 6S6'0 000" L gEL'L _.m.w._. FEL'L SEGD FE00 I
[ OSWO %l 0 005 05z 00k 0s (13 [ 5 5z } o ao
fonuog anneboN {jun) SUONERLUEOUOD BIEM %G Buums 1@oin E1sA0
T Aessy ywous |123)
[ | saquiny 1say |
| g9 | :uopnipsuj|
l supleD | :8po [eajwey?|

AESsy UoNoWold UO ABSSYy UOHEWIOJSUBL] |80 10} Jeays ejeq



o (1w/Bn) veleUIUDD
EjEQ [euld oyl =1 |
0000t 000t 00T ot
[V . . o
m 0z | »
s58d 2 o =
AESSY UMOIE) (|20 JUBLINIUOD = OF | + 3 m
(z) Buayuy asurjdasay o o9 | ¥o 88
-1 =
k m
s5eg ,m 08 + 50 .m M
[0AU0D) BANSOZ > O PUE 5| >10NU0D BreBan £ 00T | & ¢ 5
(L) elejD eaueideany .m_.r 07T | +ﬁ+ 80 =
g op1 | t
(9e)uamaub a0 aape@y o
Asuanbal UOPBULIOISURS | —gy—
_ (*jur) wepejoades
Spewey o = - =}
. . PAIUNDD S{BM JO “ON (120} Buiney siiam jo 'oN .
EFESL0S0°0 LLBRLGEDD 00000000°0 000000000  OLSESHZ0'0  OLI968E0'0 BOBYRLFO'D  SLIGLFPD'D  GOSESBEDD 6S9LZ09E0°0 9BCSIEE0°0 | DLOESHZOD EL
LO90LEPT0 SLERD'D [4] [+] J999L6ZL0°0 EEEEROZL'0 EEEEEEROZ0 J989LP0SZ°0 G0 EEEEEBSYL'O GEL'D LO99LGZL00 SAauanbay) UoKEWLO|SURI |
£f B L Ll Dz GE g ¥l cl L [T mu__..m_._ S8 JO OpN
96 96 86 86 o5 a6 G5 a5 a6 a6 96 96 PajUNoD S{jBwm Jo 'O
0 0 0 0 0 0 0 0 0 0 PEpNiIEE SiE |0 O
(00D SIS0 | [OAUDD SAEDap 0 [*] DDOS OLLt QLVE DEBE Oi¥e 0L0Z 0291 Ok E:Em BSLLING)|
ABESY UO[BLLIOJSUE |
£E L] iAIOH iAIOH 0 56 Lol g5 £'01 €8 g0L R YMoUD) B0 sAiEfrY Jo 05
#5E 0'00L iiAIa# iAIOE L{l a'gr L8 2901 ¥FELL SEZLL 9ELL 000l (24) WmouD 0 sERY
PGELO Weo AR A 0600 66Z'0 LES'D BS9°0 BES0 £69°0 FEA0 aLen 0000 HUE|E - ShERAY
0200 200 ivAIaH ivAIO# G200 650°0 280'0 GEO'D ¥o0°0 LS00 5900 FEOD gL00 as
0ag0 E.c A0 iAIOR LS80 a99¢'0 mn_m._c ¥ZE'0 G880 0980 08g0 £84°0 a0 abesany|
LEED 6FL0 LZZ0 LEE'D 1590 1280 LSE0 8¥E'0 L¥&'0 oala 020 g
08E0 2040 LETD IS¥'0 2690 B¥E0 ESE'0 0Eg'0 0r&E0 alL0 210 L
LLED e G620 6050 FeL'0 ZE80 S¥E'0 LLg0 8080 GLE0 ELL0 4
BLED 0880 £620 g6t'0 2090 are’n EBLD a.l'0 LI80 EY8'0 2aLo g
0LED 6890 6520 SIS0 2080 GSL0 SFE'D 9z8'0 9640 2840 BSLD ¥
LEE0 L1690 g8z0 £L0°0 4040 BEZRD ¥84°0 8480 #1870 G0 85L°0 £
FLED FOLD 9520 SEF 0 SELD FEL0 0280 5580 FELD BBLD 0S40 2
0reED G9L0 OEZ 0 85¢°0 8980 ¥o8'0 DEE'0 5680 ELE0 BrL'0 0SL0 !
TN VoW | OSWG %t 0 0005 0LLF 0LvE 0882 oLbz 0102 081 oL — =0
| maucs sanisod |jenuos aneban {1wyEn) suonenuaIuos BIEM %S Bues @o Esln
Aessy Ypmods |80
aquiny 153, |
L e :uopnysu)|
Eaﬁaﬁ..nwn 18pog mEumm_

Fessy uoneniu] uo AEssy UONEWIOJSUET] [|@) JO) j@ays ejeq



g ~
= (Jw/6n) vopenuaduod
Eeq [euld eyl |
0000T ooot 0ot ot
W 0 — !  — 1]
==d g % zo
ABSSY ..nh...b._ﬂl_m_u JUELINIUGT) m oF - m
(z) ep0y11n souBIdesDy 8 o9 0 m g
= c g
ssB4 ..M Dg a'g .m M
OAUOD BANISOY > O PUE G| >04uo) aneban % oot ; 3
(1) eueLy soueidesoy _ .m.n. ozt | 5 B0
L ort T
(wayimoul 22 aapey &
Asuanbai) UO(IEULIGISUR | ——gh—
_ (“1u1) weejosdes
sysewiey _ : )
. s PaIUNGa S{EM jo o /100) Bukely sjam jo oy .
CEESLLVOD LrB0Zez00 000000000  6FPEO0PD'0  SOB0SZED'0  GZ9C0BCO°0 ZSZLISPO'0 SLLELFPO'0 6Z20E08E0'0 SOR0SZE00  CSOROSZED'D | LLG6RIGZ00 a5
EEEER0LLT0 EEECEEERDD 0 L9991L646L°0 EEEERSKLL'D /999009010 EEEEEEEEE'0 [O989Ly0OZ0 20999989000 EEEEHSFLL'0 EECEBSFLLD GLEE00 JAouanbauj vonelwojsues |
59 g 61 131 8l A gz al kL L <] |20} Bumey S(EM [0 0N
56 56 a6 a6 a6 a6 a8 a5 96 96 96 06 POIUNGD S[[AM JO 0N
0 0 1] 1] 1] 1] 1] 0 0 0 0 0 PARN|IXE S| JO0 Ol
lofuag aaisad |auod eebeaN 0 0005 0oy ODEY ooar O04E O0EE DDOE 005e oL
| Aessy uojeuLIOjsue. ||
(1 ] IvAIC Zr g5 6 gsl LSt LEE gty vy £e Umaugy (|93 aAReRY J0 OS5
g'6E 0'ooL ifAIO# L'SE LEr 9'ss 8.9 £6L ¥'96 SOLL LPEL 0'ooL (%) Ywwoig) fl20 aanelEy
Lvr0 EZLL LY le €820 Sit0 8290 FaL0 SE8'0 060" L LIEL oLFL oEL"L 0000 WUe|g - ebesony
20l 9900 IAICH a0 2800 FOLD SLv0 810 8520 SO0 0500 ¥60°0 000 as
LES0 ELEL IVAICH ELED 5850 gLl pse0 SEE'0 08l L L0k L 005" | 0ZE | 0680'0 abeseny
0050 o8k 86E°0 ¥i5'0 GER'0 L8980 996'0 g8l iT4. " LIS} oL ge0'0 g
1550 o8l EFF0 £08°0 FESD FSE°0 £EL°L SEZ'L 06E" L 625 6aL’l S60°0 L
0250 LOZ'L Z6Z'0 L0850 BEL0 6080 0s0'L a1E'L L0857} YEF'L FAn 060°0 a
LI5S0 orll L8E°0 LS50 L2L0 686°0 /L0014 jirA FEE"k A LT 0600 g
BESD FrL'L £0E'0 a6y 0 8290 ol 0LLL a0t | LEE' L kb LLETE S80'0 ¥
¥85'0 o Al 482°0 5650 £28°0 gD SZo'L 16T'L ozh'L saL B5€°L 6800 £
B550 BLE'L LZED L19°0 2940 LES0 FES0 a8t SHE'L Sl oot L60°0 Z
Er5'0 EBE'L BEE'D E650 LS50 8040 2280 yas'0 FEV'L A 8811 9800 L
(WL YW | OSWO %10 0005 0oLy 00EY 000% 00L¢ ooge 000E 0052 oL yerg ao
IoIUOD) BANISOd [j0AUoD aAfEBaN [1w/Bn] sucpenuasuag 28 M Buues o eslig
a0y |18
| ssquiny 158 |
£ qe] | :uopnyisu||
wepepide) | :2po jeajuwen]

AESSYy UoNERIU| Uo ABSSy UONELWIIOISUET] [[99 10J joays Ejeq



6F
= TP (qw/6n) vone.nuaouod
0000t 000T 00T ot
[1] —T 1]
2
5584 g w u._
ABSSy E__.ﬁ..m [ E ) - oF .m M
{z) euayu g eoueydasay ) ) w
= 09
5584 2 .m
A5 Ao > Gy pue GZ>PIb0 onieba 3 $ g
! y 3
(1) epeyug soueidosoy = oot ¥ 3 W & g0
m DZT — - I
(o )yimoul jao asne@y o
Asuanbal) U EIOJSUE] | el
(‘04d) wepejosded
Beway h A
PEILNGD SjiEw JO "ON /120) Buey Siam jo oN .
BEZSLPEYOD B9LZ09E0°0 0OOODOOD'D  ODODODODDD'D  SBESIEE0'D 69LZ09E0°'0 9BESIEED'D OLL96REQD BOSPPLYO'D  LDE9SEPD’D PE.IS0LEDD | SBESIEE00 E
SZ959°'0 .m_mﬂnmml......v_,d 0 0 mm_.._u EEEEEBSYL'D mm..._u EEEERDLL L0 EEEEEER0Z'0 EEEEHSHEZ'D GZ95L'0 SEL'D AAauanbauy _.E_.EE..EmcmmF
£9 vl Zi L zl Ll 0z £2 5l F 190} Bumey Sjiam jo 'ON
96 96 96 96 o6 96 96 96 96 96 96 96 PEUINOD Sl |0 O
0 0 0 0 0 0 0 0 ] 0 PapnjIxa SgaM JO 0N
IBJIUOZ) BAIISO | [0 BANEDON 0 0 000s 005z 0EZL GZa ELE a51 L8 gL BUIUEIS B
_ __._E_nm UOJRLLICSUR |
L'l FA - A0SR IMAIOR BE L'Z L'a 10 av 89 Ll L't AU [RD BAERY |0 OS
0eEL 0001 IWAIOR IVAIOR 0iy L'85 5E8 9°E6 996 £E0L 00k 000k (%) Waous) [0 BAnERY
SELD 0¥s0 AR VAR LBE0 £2ED Faro DES0 SES0 .50 L5570 G550 00oo HUEIE - GOERAY
EF0°0D EZ0°0 AR 1WA LZ0'D FAR L YEO'D E200 8zZ00 gE0°0 200 8200 000 as
580 £99°0 IAIOH iAIOH FEED aFF'0 L850 EF9'0 BS9°0 4690 agan 8450 EZL0 afiemany
#4820 Fi9°0 ELFD 29’0 050 G890 2690 B8R0 LB9°0 a1KL'o oeELD ]
LERD #69°0 9EED 90 LBS0 LLeo Lb90 a0L'0 £59°0 0290 EZL0 L
0L48°0 2890 69ED SEFD G950 £59°0 0290 ZrL'o Bra0 L1970 SEZLV0 9
9080 EF9°0 0LED e L090 LLSD G50 040 2040 aga0 0ZLo ]
2Ze0 9.9°0 89E'0 o 8950 EF90 £4870 LESD aa0 289°0 rAA N ¥
SE8'0 Lean BSED L1Z¥F0 6650 1590 EEQD 0sL°0 ESS°0 2890 BLLD £
L9870 5970 SHED 1] 1950 Zka0 G890 599°0 LBe0 L89°0 LELD Z
66.°0 2280 ZlrD LSF0 ovs'o LES'D 8¥9°0 Z89°0 m_umd m__um.n_ LZL'0 3
TTWR/BU0G) Vol | OSAG %t 0 0005 0052 05z} 529 ELE g5t 18l oL o e
|ipnuss aanisod | onuos anneban {1uBn) suonequaduog 1B M %5 Buums jeoin mishig
Aessy ymodg |90
| Joquiny 1sa |
| gE] | “...23_.“_“:__
weEpepiden) | :8pog [eajweyg)|

ESSy UOIJOWIOIg UO AESSY UONELIIOjSUeI] |80 J0) jeays ejeq




= ™y
05
I S50 IFUI3 oL _ (w/6n) uopenuasuo)
0000t 0oot 00T 01
» 0 7 0
sseg R zo o
ABSSY YIMOIS) B0 IUaNnNIuog 5 oF 2 o
-
(z) eumn saueidesoy 2] & 3 o 8
: o +
S5 _ 8 op % 90 .m g
[94U0D) BANSOH > D PUE Z > |0AU0D annebap M .m. o
(1} Bpaeyg sauedesay ~ oot .w $ L
m 0zt 1
{on)yimoub a2 anpeEy &
Asuanbasy UONBULIOISURS | —g—
("o4d) wepeoades
mx!._-:ﬂﬂ _.rr|| . A
_PAiUNoa Sjem j0 ON 130) Buney siem o oN .
BL0ES050°0 GOBOGZE00 | 000000000 @SLLLLE0D 6FPOO0PD'0 SEZIGPE00 BEZZEFEQ’D GOLZOSED'D 9BEGLEED'0 9BESLEE0D  LIGRIGZOD | BSLLLLEDD
52950 EEEEBSHLL'O 0 L0090L¥0L'0 /99016610 JOOOLYSEL'D SO99LYGEL'0 EEEEEASYL'D GZL0 SZL0 GLEGO'D [ £8999Lp0L'0
] Ll oL 6L El £l bl Zl {8 & ol
o6 06 o5 oG a5 96 96 96 86 96 86 96
1] 0 [1] 1] 0 0 0 0 0 1] ]
joqun) aAliShd | joaquas) aaneban 0 [ Q00 000Z Q001 0oE 0oL 0E oL L
L'a ¥ iAIOH £l 6 £Z e 249 og ' L's ' LIM0UE) B0 SIERY Jo OS5
991 0'ook iAIO# 6'9F 225 5'G0 Z6L £ £'96 666 046 0'00L (%) UmoID) IRD SAERY
LeFL RO iAIOH LLS'D 8950 £LLD ZOE'0 FBGD 8F0'L LT G504 880°L oooa WUE(g - abelaAy
980°0 LBO0 iAIOH FLOD £50'0 SZ0'0 0600 FLOD LBOD 2900 8500 Br00 8000 as
Z95°L GOL°L iAo ZBS0 059'0 S6.°0 EFG'0 Gi0'L BZL'L 69L°L LELL 0LLL LB00 afiesany
FEQ'L Z0L°L 2080 8ES0 a5.'0 2500 0260 PEZED LA S ogL’L a8kl Leon g
SISL LLLL L8O 489’0 66.°0 LS0°L SoL°L 6L arl’L BZLL P14 X 8800 i
1Z9'L SEL’L PGS0 480 080 6560 280’1 arll 281 SLLL BEL'L L8O g
£6V'L Loz'L 8650 oLL'o Z6L0 aLo'L oLLL =1 N =i Z50°) BEL'L £B80°0 5
209°L T Z09'0 £59°0 FHE'D 0L6'0 EFD'L ooz'L SEO°L ZrLL rZZ’L ¥80°0 ¥
LES'L el 9850 Leon 080 G56'0 SELL =] A oSt L ¥SL°L 080°0 £
68S°L ELL 04570 £29°0 162470 Ove’0 LEL'L SZLL ZETL LET) gzl 800 z
Z5¢°L 60OL°L bL50 £EQ'D S840 Z060 ESO'L gELL Z60°1L 0680°L ZEO'L 680°0 I
[TTBU0S] VAL | OSWA %10 000Y 000E 0002 000L 002 00k 0g i L = =oq0)
101000 GAfIS0d | oNuo aAneBan (juu/Bn] SUOENLBIUGD PR M i Buime)s BIoiA EIsuD
Aessy ymous o)
| Jaquiny 158
£ ge] | ‘uopmnsy
wepoepudes | :apo) jeajweys|

eSSy UOIjOLIDId UO ABSSY UONRELLIOJSUEI] [|8D 10} J@ays ejeqg



\§ (Tw/Bn) uopesuaauoly |
meq [Buld 8y) | _
Q00T 0ot 01 1
o = T 0
z ’
ssEg 8 oy zo
ABSSY MO |52 IUSLNSUOS 5 ok 3
{z) ey eousjdasoy 2 0 .m, .mr
= 0 c o
Soeg 3 90 33
[BAUGD SISO > Of PUE S > ouoD anfeto | : ® <g
(1) euayuy soueideasy = oot 80 3
e - pot
il 1 5 ¢ — T
(ap)uamedt 122 aaney &
Azuanbad) UORPWIDISUR | —gh=—
(1) jouabng
Syeweay = =,
PaIUNCD S[Fw JO “ON /120) Buney sjam jo oy ,
ZSZLLEYDD FSLLLLEDD 00000000°0  SOBSLLLOD  GOPGEOZ0D G2S0LPE00 OLSESSI00 8SLLLIEDD SSLLLLEDD O8ES/EE00 BSLLLLEDD | BSLLLLEDD s
£99999989°0 | /9990Lt0L0 0 GZLEQ'D  /99990Lv0'0 SEO00 /99916200 J9990LP0L'0 Z9909LHO0LD SZL'0 £99991Lr0L'0 | £2999LF0L'0 Aauenbey) uopeuwLojsURI |
¥9 ot £ v ) ) ot i zt i ot 150] GUWEL S[jow Jo ON]|
96 a6 86 86 b6 95 56 896 896 a6 96 96 PajUNOD SHERMA JO "Oh
0 1] 0 0 0 1] 0 0 0 1] 1] QRPN SlaM O 0N
[OAUOD) A0 | I0NUDD BMIEDaN ] 00Z oFL 00L 04 05 [ cg gl L BujuR1S BSWEID)
_ hunm UDHELLIO)SUR) |
'8 g9 iniAIOHE g4 Lol vy L2 LZ) gLl Szl L8 g9 LMEIE) B0 BARERY Jo 05
Pz 0001 AN 6 L0t 8Lz L'29 0901 £ SELL 9oLl 0°00L (36) umois B0 Ry
gL00 0SE'D A SEO0'D 8E0D 1600 02Z'0 LED E6E'D LBE0 {BED 05E0 0000 yue|g - abesany
0g00 vzZo0 iorAIaE 9z0'0 SE00 SRO'0 080'0 00 Lo 00 LEOD A Zooo as
geL0 Ziro iofAlE 960'0 6600 6510 LBZ'0 EEY'D §5¢°0 650 B0 ZL¥o L90°0 abesny
arL’0 LIE0 vEO'D 8000 0510 8.z'0 48%°0 rivo L0 BZ¥0 LIED 5900 g
£EL0 ZZF0 ZB0'0 8800 ¥ZL'0 g0zZ'0 LZF0 E6F'0 L0 B0 ZZF0 0200 ]
GOLD oo 8800 L8010 GZL0 EEZ0 FEED ZEFD 0Z¥'0 B9Y°'0 LOF 0 0800 9
GZL0 £ZF0 L1800 6400 ELLO S520 arv0 SyyD gy a8t'0 EZ¥0 0800 g
0ZL0 asy0 1800 PE0D Lo vLZ0 DBE'D EES'D lE50 L0¥°0 ] BS00 ¥
S0L0 ZEFD SROD 180D gLL'n L£Z'0 LBED GoF'0 80+°0 rivo ZEFD 090°0 £
asL0 vero PEOD £0L0 £9L°0 90e'0 €0 §ZF0 a0 a8t YEF0 zaon z
. L6L0 £2E0 paL'o ZBL'D SoE0 Zar'o BLFD BZy'0 ¥LE0 0S¢0 £8€°0 590°0 L
TTL/BN ) Yol | OSNO %t 0 00Z obl 001 0L 05 SE Sz 8l L — =00
U0 SIS0 | I0U0D) SAIEDIN {ju/Bn) suonequaiuod OSNA %L°0 Buumg s misis
Aessy ymous o9
| Jaquiny 1so |
A Al | :uopnisul|
fous6ng _ :2po) ey ]

AEsSSy uoneniu| uo Aessy UONEWIOJSUBI] |20 10} Jeays ejeq



5 G 0 (w/Bn) uopesUBOLOD
jeq jeuid suL | 0 0
= ET ZT 11 O 05 08 0L 09 0OS O¢ DE OZ OF
0 r— =2 - .
3
5584 ml-+ 0z Mm
FBSSY UWWMOIE) |22 JUaLINIUOT < ob a8
(z) ey sauedasay B nm“.
2 oo
s584 =] m.
[B1UOD) BANIEOS >0k PUE G| >OI0D) BAnebon m o * ! g
(1) eusiug eouedesay = oot * 3 ¢ #0
z (T4 $ % 1
(BluaMoif (20 aseEy ©
Asuanbad) UoPWIOISURS | —gh—
(‘1) jouatbing
SEluey —
PEIUNGD Sl J0 “oN 120} Buwey sgam jo ‘oN ,
06Z.86¢0°0 G990GZE00 | BZS0.PZ00 GOPGEOZO0 BSLILIED'D 69./0Z200 8SLLLLED'D  LIGPIGZDD SO8SLLLO0 62SOLPZO0  OLOESSZ0'0 | S980SZE00 35
EEEERSPLY0 | EEEERSELLO 5290'0 __/99999Lv0°0 /99991¥0L'0 EEEEB0ZG0'0_/9999LP0L0  SLEE00 SZLEDD 52900 /999162200 | EEEEBSKLL'D ouanbey vonewuojsues |
BS bl 8 ¥ oL 3 Db B 3 1 L il 120) BUWEL Sija J0 O
86 56 86 95 95 96 06 o6 o6 96 o6 o6 PaUNes SHBm JO "ON
0 0 0 0 0 0 0 i} 0 0 0 0 PEpNIG S JO O
BAU0D) aANSOg |j0AU0D BrEBaN | 0zl 00L 06 08 0L 09 05 or 0E 0L BUEIS EsWoio
_ EH uolEwIOSUR) |
9'G 0'g 0Zk avh 0’8k 58l £0L 62k £'6 o8 g'g 0'g Dl D) aaeRy Jo 05
p'al 0'00L VBE gL o'0F VEL £'Z6 21201 g'gLl 8'5LL 604 0’00k (35) Uwoug) 2D anEPRY
EFLD 1190 0BLD IBLD 1520 SPFD DISD 599°0 1ELD CIVE] a0 FITY 0000 yue|g - sbelsny
¥E00 D50°0 pLOD 0600 LD FLLD $00°0 DRO'D 150°0 £50°0 PEOD DS0°0 £00°D as
BELD £04°0 9920 z82°0 LEED LESD 559°0 050 L18°0 0080 L1210 £0£°0 520°0 afieany
vaLo EF90 H0Z'0 S6Z0 LD 065D £09°0 BZ.°0 BZLD VR GV EF9D 2800 8
LD erao LIZ0 2520 SHED s a] 9850 599°0 £88°0 ZrL0 oLLD Br90 ¥80°0 L
6940 L9 +0Z'0 ZBL0 £120 E8F0 LES'D oveo £18°0 £56°0 LD 4190 180D 9
BLLD LigD V220 0610 0ZZ0 SIF0 5290 §9.°D D6L0 2080 L0 L4190 980°0 g
4910 PELD 8ZZT0 ELZ0 1620 605D oFa0 85470 e 580 80470 ¥ELD DBO°D b
BZZ D LD LLED £8Z°0 5620 sS40 8590 BELD 068°0 oLg0 9890 LLD 680°0 £
1520 L0 L0 ZLED £8ED 1850 ZZL0 Lol 15470 FLE0 LELD LrL0 8200 z
BEZD 1840 S0ED ZIV0 £05'0 L0 LiL0 BEE'0 gze0 LL80 IS0 L8L0 2800 L
[TIBNL) VOWN | OSAO %t 0 0ZL 001 06 08 [ 09 05 oF 0g oL ue|g a0
foauag annsad |joauod anneban {iwyBn] suonenuasucy OSNA %L 0 Bums 19ioiA E1sho
Aessy ywous |18
| Joquiny isay |
£ 98] | :uopnisulf
pusbng | :apog [eajweys|

Fessy uoneniu] uo Aessy UONEWIOJSUEL] [|@) 10} j@ays ejeq




e5 (Jw/6n) uopenussuoy
l Ejeq |euld ayy | 3
0
=
g —3
SSBH = 0 =
ABSSY YIMOID 180 ILALNJUCD B op s
(z) epoyg BouRidasay 2 ® 4 o .W, m.
g U " # o83
S8 S oe 3 Mo
oujuag SIS0 t pue jodjuos) asnebap w.. mv P . wl
L) Blaa)S asusdasoy ~ 0ot W o @ T 80
g (14 — I
(= yimeoul (20 2aneEy ©
Aauanbal) WO|RULIOISUR | e
{*0.d) jouabng
syieway = = »
PSIUNGa SlEm Jo oN /120) Burey sjiam jo op .
FOLEOLSOD GOB0GZEDD GESOLPEN'D  BOFGEOZ00  GOLLO9ZZ00  GOPGE0Z00  OL9ESOZ00  BOLI9EZ0'0  OLOESSE00 BOPEEQZ00  GBECIEED'D | GOEOSZEQTD g
S0 EEEEESHLLD GE90°0 L999590L¢0'0 EEEEBOCZG0'0 [O0000LF0'0 [990LGEL0'0 EEEEE0ZS0'D J999LE2L0°0 J90000140°0 SEL'0 EEEERSFLL'D JoUaNba.) UOPeLLIo)SUE |
BF kL ] ¥ g ¥ L g L ¥ Zl kL ] m:?ﬂ._.. SR 0 ON
96 96 96 96 96 96 96 95 96 96 o6 96 PRIUNDD S| J0 0N
0 ] 1] 0 0 0 0 0 0 0 0 0 PApNZNE SR J0 O
[ouod) SAED | I0UCT @.&mmmz 004 0L 05 GE G2 2l £l '8 £9 L BuumE)s eswag
1 AESSY UDEULLIOJSUR |
L Ly Ll LE v gE za it 89 £E L5 8 4 LIMoUSy (I8 SANeRM Jo OS5
z98 0'004 L'0S LG5 B9 gid 968 86 566 0ol 0'p0L 0°004 (36} uwoug) RO saeRy
oLzo LA ZZL'0 9EL'0 8510 6L 0 G6LE0 LEZ'0 EFE0 9%Z'0 FSE0 FrZ o ooo'o WUE|g - ebesaAY
B00'0 oLoo FO0'0 S00°0 100 G000 SLO0 G000 aL00 200°0 FLOD oLoo 2000 as
L0 SO0ED 98L'0 0020 ZeZ 0 ¥SZ0 ZRZ'0 SEZ'0 S0E'0 0ZE'D m LE'D BOEQ 00 afieeny
ELED FOE0 2810 G610 2020 orEo 1820 LIT0 GLE'D SLED Z0E0 FOED Fa00 g
BLZO LOED PEL'O 96L'0 LZT0 B%Z°0 20z'0 ¥6Z'0 a0E'0 A ELED LOED G800 L
BSZ'0 DLED ZeLo S6L0 SETO0 Z9g'0 Z8Z'0 SGZ'0 BLED ZZE'0 SOED DLED 2800 8
LBZ0 LOED 981’0 90Z'0 BLEZ0 A QLZ'0 ¥GZ'0 2620 ZLED 0EED L0E'0 G800 g
T A LEED ¥eLo L1610 gLz0 FSE0 reZ'0 LOE'D FOE'D BEED ZZED LEED G800 ¥
FL2°0 LOE'D £8L0 ¥0Z'0 £FZ0 520 98e'0 BOE'D LOE'D gLED 8EE'D LoED £80°0 >
£B8Z'0 E0ED 1810 L0Z°0 LZT0 F92°0 ZIE0 4620 LEED L0 OEED £0E0 £50°0 Z
0gZ'0 ¥OE'D 0610 ¥EL'0 LLE0 GEZ0 g0 2620 08Z'0 LLED LOE'D —___n_nh 0800 |
L, Ydl | OSWO%L0 0oL 0 0g CE GE :1 £l 28 £8 b wueg [e]
[AJUDT) BAiS0 | |07 aAnebay (iwyEn) suopenuasuoy _OSWO %L0 Bujueg 1won B
Ressy Yol 118y
| saquinp 5o |
z e | :uopmnsu)|
pustng I :0p0D [EajwoyD)

KEsSsy uojowiolg Uo AESSy UONELI0)SUBl] [|2) 10] J98ys ejeq



4]
n
50 BurssaiBo1d SUL (7w /6n) vonenuasuoDd
00T ot 1 1°0
] 0
3
ss84 w._..n o0z o .l:._
Fessy UWoIg (B0 1UsLnouoy 2 on =8
(z) erienig esumdesay ) ¥ B m.
[ [1]=] c
ssed o 3 s0 33
1U0T) BATIS0, ue NUGn BAEDS W o8 W 3 < g
(1) Baepus ssueidasay = oot W 3 W W m‘ % 8'0 a
.mm 0zt T
(s6)yamoub 90 sapeEy  ©
Asuanbal) UO[IBULIOJSUE | mg—
(*04d) jouabing
Syjewuay e o/
N PAYLING S[EM JO "ON /190) BUMEY S[am Jo "oN ,
S980SEE0°0 P6LS0LE0°0 LZZIE0L0'0  BEZSOLPZOD  BSLLLIED'D B9LZ0SED'D  BEZIZGPEQD ZEETLLPOO0  BOGFPLPOD OLIGLPRFOD SESGEZRPO0 | PBLSOLEDD 35
L899Ly5e8'0 GEA5L0 L999L¥0L00 GZo0'0 L9999Lr0L'0 EEEEEASKL'0 SO00LVGEL'OQ [999L6ZZE'0 CEECEEBOZ0 [9990+092'0 /J9999L6ZZ0 GZ9510 Sauanbag) UoeLLG SR |
&8 Gl 3 ] ]38 i £l IE 174 52 Zz Sl oy Buwey sjEm jo "oN
96 96 96 96 96 96 96 96 o6 95 96 96 PEIUN0D SERM J0 0N
0 0 0 0 0 0 0 0 0 0 0 0 PPN S[ERM 0 "Op
00D aANISOg | 10A1U0D) BAIEBoN oF 0z oL 7 S 52 5z’ 5290 SZLED L0 BuuEIS esusio)|
1 AESSy UOEULIOJSURL |
66 g'g A B4 g5 og B¥ BG P FAF A g8 g's ol B0 aneRy 0 Q5
SGLL 000k B8 L'BB 6 9'86 9'00L EZ0L 2504 .01 £50L 000k (3] ywoig) |0 aneEy
oyl oozl 6660 £zL'L 2911 BYZ izl [T lEe'L Pog | VEE | [rA 0000 HUE|g - aDesaAY
GELO 2400 £0L'0 0010 0L00 oo 900 vL00 5800 VE00 LELD 2400 8000 as
EBS'L LBE'L 0ZL'L el BBE 'L QLE"L S6E'L LiF'L 25l SEPL Gl LBE"L LZL'0 afiesny
A SE'L ¥ElL'L 1 A LT 2ES'L L8¥'L 21 ) £9P°L E9¥’L ESHL SE'L BOLD g
OvreL LBE'L ozl 8ZF L L¥E'L gir’l GiE'L Skl BiF'L (14> 8 [5:1 8 LBZL SELD i
EELL BLS'L 002’ L £0E°L 06€'L Liv'L 2ol SEF'L SES'L BEr L £29°L 8i5'L 6LLD ]
L0571 Bl ZiE'L ooE'L ool oreE'L BLEL 25¢°L GG SLE'L BO5°L 8L FZLD g
c0a°L GLEL L80°L gLz'l LLE'L EFE'L BLE'L L9F'L O6E’L L1571 168 GLE'L SZL0 b4
Pzl BBE'L LoO'L £2Z'L BEZ'L LEL PLEL SLL aLt'l 0zZ¥'L ZEE'L BBEL FEL'D £
04 LGEL S0l Fr4 29Z'L FLE'L 00F' L EEFL ViEL 96E’ L QLE'L L6E'L LELD Z
GOF' L ELE'L ZBE'0 LEL'L ¥il'L m_.m.._ GLE'L BEZ L LSE L _.W_m.—, .m._mm.r .nmm._. rLL'O i
TI/BUDS) Wl | 0SNG Yk 0 (134 0z 0L Sl g 52 Pl G290 GZLED +0 HuElg =00
BAUOY BANISOd [10AUGD BAEDSN {jw/Bn) suonenuaouod OSWO %40 BuiuE)s 9ol EIsk
Aessy Yimoss |jeg)|
| sequiny 1501
Al | zuopnmsuy|
pusbng | :8pog |eajwayg|

Kessy uoljowlold Uo Aessy UONELWIoJsUel] |80 10} J8ays ejeq



55
w/6n) vonenusau
_ R0 o013 UL _ (qw/Bn) ucpenusduod
ot ! 1’0
1] L o
5
ssed - e zo o
FEssy oD 97 Juaunauns -3 ob m,
(z) ey eauedesoy B ¥o 2 m.
= 09 ® w
"=} 3
SSEA 9'0
GG BANISOZ > O PUE 07 > [0IU0D) BAEBaN W o8 2 m
(1) ElDyD BouEdeaoy = oor P - a'0
,% 0Z1 % W. H.WW W % T
{2a)yimoub (92 apeEy  ©
AJuanbag) Uo|IEULIOJSUED | e
(r01d) jouabng
syjewsy \ J
PRIUNGD S(IBM JO "o 120} Buney siEm jo ‘op .
BEZEGYED'D GOSERGED'D GOVEE0Z0'0 SOB0SZE0'0  G6Z9E0BE0'0  LIGFIGZ0°0 629E0BE0°0  LIGRIGZ0'0 S9BOSZEO0'D ZEZGLEY00  OLI9GBEOD'D | GO9ESGEDD as
EEEERSTRE'0 S5/8L°0 £99889Lr0°0 EEEEBSKLL'0 SO93588910 whmma.a 1939959010 SLEEDO EEEEASYLLO mlh_mrw.ﬂ ﬂﬂmmmum g mmm_,._u TUENDRUY IONEULKYSUR] |
€8 118 ¥ kL al B al 6 kL | ¥4 Ll Bl 12y m:ﬁﬂ._m__m_;—u.uz
86 o6 o5 a5 a6 a6 a6 86 96 96 96 96 PEIUNOD SaM J0 O
0 0 0 1] 1] 0 0 0 0 0 0 0 PEPNEXE S| J0 "ON
joqucg) aaysad | lauog anjebon (i} 5 ¥ SE £ 5% Z gl L 1) Bum s eslusig
Aessy uo sUERS
oa &y ag 0oL £E 5 99 55 LG ot ZE 9 WMUE) RO SWERY 10 OS
£0re 0'ooL GSLL aril gLiL 6 LLL Ll S'80L SLLL gZll #'50L 0°00L (34) ywoug (D BAnERY
2LL0 ZL80 LGS0 985’0 290 £45°0 985’0 G850 LI5S0 L4570 0¥s0 ZL50 0oon HUE|g - abesany
LEOD £20°0 P00 1500 L100 9200 FEO'D BZ0'0 BZ0'0 E20°0 LLOD 200 2000 as
¥8.L0 BL5°0 859'0 £59'0 GE9'0 GE9'0 £59'0 2230 BEDD a0 4090 850 mw_u.n_ abiesany
69.L°0 25570 £L9°0 090 Zre'o 890 +29°0 EL90 Ero0 a0 6L90 2550 BB0°D g
280 Loa'o £29'0 gES'D Lig'o 6ES'0 890 5990 2990 2090 BES0 Loan BA00 L
LEBD 2450 0sL0 LELO FES'D GES'D 0z9'0 B¥9'0 859'0 5590 BL90 ZL5°0 890D g9
EGLD Fes0 LL9'0 600 2090 8080 0990 Lo9'0 So9'0 .90 L09°0 eSO 290°0 g
FaL0 LGS0 0990 LL90 LE9'0 L0 8.9'0 SF9'0 1590 ZET0 coao LES0 890D ¥
L9270 B95°0 090 Lzg'D £59°0 0Fe0 8890 GLeD EEDD F59°0 a0an 8850 #9070 £
2940 ZF50 0290 FLO0 STO0 G290 290 eSO BS'0 5990 BE9°0 P50 ¥a00 [
B6L0 ZLo0 £G0°0 ¥29'0 0F9'0 2Lan L0g'0 FES'D oLeo m_.m_,n_ .E_.lm.n_ 290 300 }
TTW/BU0S) VAL | OSWO Y%k 0 oL 5 t SE £ gz Z gl ! (1] yuelg ]
jauag aafisod | lpauog aAlEban] {wyBn] suonenuasuoy OSWNO %10 Buumis 1ejo|n B
Aessy Ywiodg 183
| | Jaquin 1581
| £ 02 | :uopniysu)|
_ foontng _ :opo) eajuwey)]

KEessy uojjoliold UO AESSY UOIJEWIIOJSURI] ||@D J0j Jeays ejeq



a5 {(w/Gn) voneuaouod
EJEQ [BUjd 8L |
oooot 0001 00T o1
ﬂ 0T- ii_ 0
= ot
ssed = 20 o
ABSSY LIWIUS) (B0 JUBLINIUDD 5 o = w
(z) eue1D Boumidedoy 8 os vo 38
= | =
(=] ; m
S884 a oL _ a'n .m W
[OUUOD) BATIS0H > O PUB G| > 0nuog aapebany % 06| : s
(L) s soueydasoy = o | N + & a0 3
3 ¢ b
e H'm.n _.| |+ o .- M- T
(s jyimoub jjao anpeay O
Aauanbal) VOB OJSLIE | e
(U1} joyuuep-g
S¥JElLaY N ————— = =
pajuUnoo S Jo "oN 100} Bumey s|am jo oy .
BESZLOS00 GOFEE0Z0°0 000000000 SOBSLLLOD SOBSLLALDD EBBELVLOD LEZZ9E0LD'D LZZ9EOLOD ELLISEFIOD LGEBBRLOD SOBSLLLOD | SOBSLLLOO s
SLEGSD 299590Lr0°0 0 SZLEDD SZLEDD ZESZS0LZ00 J999LF0L0°0 £999L¢0L0°0 EECEEEROZD'0 9659.Z2L20°0 GZLEDD SZLEDD Jauanbay) uonewwo suel |
15 ¥ 3 E z 1 1 z F] £ £ {20} Buey S|@m Jo "oN
96 96 96 96 96 GE a6 96 96 6 06 86 PRIUNGS S| 0 0N
0 0 i 0 0 3 0 0 1] 4 0 1] Papn|axa s|pm 0 oN
IJIUCT) BANISOH | 10AU0D anEbeN 0 0005 DOEE DOZE 005k 066 099 oitr 062 oL Bue)s esusio)|
68 GEE A og 6EL g'a L'e LA GZL Z'51 B85k 0'EE
L'55 0ooL I0rAI O [ 4" FiLl Evil LLLL ikl B'LZL L0LL oyiL 000k
8600 a.1'0 IOV 0ZZ'0 80Z°0 BOZ0 riZ0 viZ0 ZZzo Z0Z0 BOZ0 Z8L'0 0000
a0 2800 05O SL00 SZ0°0 FANNE] SL00 EZ0°0 ET0'0 BZ00 BZ00 0900 G000
00Z'0 |20 E_...____._Dh ZZE'D OLE'D OLED 9LED SLED ¥ZEO EQED OLED FEZ0 Z0L'0
€810 grl'0 LIE'D 0020 8820 LLE'D ZLED OEE'D BSZ 0 E5Z'0 85L°0 8600
alzo orZ'0 LE0 £6Z'0 aLED FOED BLED 80E0 LIED BBZ0 ¥EZ'D SBO'D
6610 0620 SFE'0 0Ze'0 SLED 8EED EEED EFED LSED IZED BZED 00L0
SLZ'0 2LED FLED 062’0 FOED GzZE0 GEE0 BGE'D L6Z0 SFED LZED 600
B8L0 8LED £EED S6Z2'0 BLED SLED EFED SEED FOED OlED 0620 LO0LD
ZLZ0 BZE0 2LE0 290 GZED 80e0 ZEE'0 8LE'D LIED LOED O¥ED ¥OLO
LLZ0 ZZED SEED f0e'0 FOED £EE0 ELE0 88Z'0 LEED BEED BGZ0 L0LD
vLLD ISZ0 LOE D SOE'D BOED L6220 .mmn.n h'.n.md mmw._.n SOED GEZ 0 FOL'D
TIW/onL) VON | OSWG %t 0 0005 Q0EE noze 00sL 066 ] OF¥ DBZ ol ueg
|00jUDT) BAIIE0 | |BNUGT) BAnebap {jw/Bn] suonenuaauog JBIE M, %G Bujums e Eslg
Aessy Yoo 193
| sequiny 1591
[ Al | :uonnnsuj|
jojuuEn-0 | apon .B_Eu;n_._

Aessy UonENRIU] Uo AESSY UONEWIOISUEI] (|8 JOj j@ays ejeq



48 (Tw/En) uopeUIIULD
[ Bjeq |euld eyl |
0oooT 000t 001 ot
0 T o
e
m
ssed g 0ty 70 4
Aessy YIwaig) |80 1UaNnaueg 5 o 3 2
(2) euenig asuejdesoy a vo 2B
- [1]:] [
ssEd E - 90 .m m
1o anneban s 5
L) ep0113 esueidesay = ot 4‘+ e ¢ ¢ g0 3
Z o 1 _
(o )ymmoil 120 3aneEy  ©
Aauanbal) UDEULIOSUE] | e
(1) 103uuen-q _
syiewiny )
PRIUNGA SiiBM Jo "ON 190) Bumey siiem jo ON ,
298605070 BSLLLLEDD 00000000°0  00000000°Q 000000000 OLSESSZ00 O0L92S9Z0'0 IPBOZ8Z0°0 LZ29E010°0 62S0.v200 6290.P20°0 | 62S0.FEZ0°0 EL
Ihmwmww.m___._v.a L8939L¥0L0 0 0 0 J998L6240°0 99916200 EEEEEEERD'0 /S99Lv0LO0 SE90°0 S280°0 GES0°0 Souanbau) uonewwsa suel |
aF 1] i L a2 L : | ) ] 120} Buwey sjEm 10 0N
96 96 96 95 96 86 a6 86 96 96 o6 06 PERUNDD S|EM J0 0N
0 1] 0 Q 0 0 0 0 0 Pepn|2xe S|@w J0 "ON
10AU0D aAisad | 100D anEboN il i i D005 000t 000 0002 DooL 005 [ DuIUEIS ESWRID
1 Aessy :u:-EE-:EH._
5 Ll 0FAIC 0FAIO# infnlas ga ¥'6 0E v LY G ¥5 Yinoug) (@] sanesy Jo 08
£'8E 000k 0O 0O 0rA0 0 LOL 086 9'56 920l L'00L 06 0oL (3%} uwoug B0 BAnEREY
LSt'0 LVl i0fnIC% iafnas iafAas 1A 6941 kL'l ¥zl PEL'L 8Ll E6LL 0000 yue|g - sbesany
¥G0'0 2500 e i0fAI O Hanft e 8L0°0 ELLO 9E0'0 G500 B800 S90°0 200 Z00°0 as
2450 BGE | 0 O 05A O 05N 9ZE'L 062 1 2921 S¥E'lL GLE'L BOE 'L FLE'L LEL'D abieany
8250 BOE | L1ZE'L L0F'L PLZ'L oLE'l FOF'L BEZE'L EO0E"L EZLD ]
LIS0 LEE'L Z9E’} FLE'L 08eg’L BLE'L GO¥'L BRI okl GZLD L
899'0 BLT'L EQZ’L SEE'L ELE'L SEE'L BSEL BOE'L CHE’ L EZLD 9
BES'0 LEZ'L 86271 EEL’L FEZ'L ZEE'L T LSE'L 0LEL LZL'0 5
FES'D LEE'L BLVL LiL'L LEZ'L S6Z°L LIEL ZIE’L GFeL ZZLD ¥
LD 0LZ'L L1 96171 021 L0E'L ELEL FAEA DBZ'L GLLD £
£¥9'0 9EE’L SEZ L 90t | £92Z°L 7 A BLLL ZeeL QLE’L DEL0 Z
LES'D LEZ'L ELEL LSFL GEE L B2 L LBL'L BOL°L FOE'L gLL'D i
TTWDNL) VON | OSWQ %k 0 000% 000k DO0E 000z 000k 00s ol wuelg __._____“QG
[oNUDD) SANISDS | |eAun) eAnEDaN (jw/Bn] suonenusouo) JEM %S Buums 2o, Bsln
Aessy ymolg |89
| Jequiny isay |
£ ge] | ‘uSnIsU
piey-Q ] :0po) [eajwiay)

ESSy UOJJENIU| UO AESSy UOIJewojsuel] ||8D J0j Jeays ejeq



85
wion
TG TSI (w/Bn) uonenuasuo)
0000t 0ooT 0ot ot
W 1] _ [ T . - T —— . 0
SSB & bz | 0
AESSY UIMW0ID) [[97) JUALNIU0T m. ov | w. m_
(z) Bpoyag BouEdoooy 2 | o 8 w.
= 08 =
sseg E e | 9'0 .m m
[CIILOD) SAIIS0H > O PUE 0Z > [0IIN0T) u_.____mmam S _ | m
L) Biayss asumdasay ...uH ot W W W. $ 80
& rwu * : w $ % Ty
(% )umadb (20 asey  ©
Azuanbai) UOIIRUIOISUR] | —gh—
("04d) 1031uUEW-
SYIBLWDY = S—— === = o
pajUNGD S[Ew. JO "o 120) Buney spam jo o .
ZVESLOS00 L¥BOZBZOD 00000000°0 69vEE0Z0'0  62ZS0LVEDD 625049200 LL6RIGZ0'0 OLOESHZ00 SOBOSZEOD'D B9VEE0Z0'0 B9LL9ZZ00 | 69L.8ZZ0°0 E 1)
L999LBLFYD EEEEEEERDD 0 LO9090L+0°0 G2900 SZO0°0 GLEGO'D  JO00LEZL0D EEECESFLL'0 JO0000LF0'0 EEEEBOZSO00 | EEEER0ZS00 SAauanbayy vogeEwo)sUR |
£ 8 ¥ ] g 6 L kL ¥ ] 5 o) m_._s_m_.. SIS JO "ON
06 96 96 96 96 a6 96 06 96 96 96 06 PaUNOD SE%. O O
1] 0 0 0 0 0 1] o 0 0 0 PEpN|IEa SiaM J0 0N
[oAUoD) SATNSO | IIUOT) Qﬁﬂmmz 0 0005 QOEE 0ozz 0051 D66 0o9 Ot¥ 06z 0k E:_Em ESLWAI0)
ARSSY UONELWIOJSUR |
6L af IO Pl L6 0L ED oL g L2l bl Vil LW0U) [0 BAIERY JO 05
Z0%L 0oL IAICH EGOL P Lol 9'60L 5501 060k 22k EZLL 0s0L 0’00l (36) ywoug B0 avERY
LOED GEZ'D IOVAICH LLT0 LS20 4420 L92°0 820 FeZ'0 ¥3Z°0 892°0 ESZ0 oo yue|g - abemany
DEZ0°D ZL0D IVAICE G200 ¥Z0'0 LE20°0 8100 gZ0'0 0zo'o LEOD Lzoo 8200 000 as
BO¥'0 SEED iofAIaH BLED 290 GLE0 GOE°0 LIED GRE'D 9RE0 LJ9E°0 S5E°0 Z0L0 afieany
BrF0 SLED EGED SEED GPE0 ZFE0 BEZED DSE'D are’d SFE0 EZED BEO0 8
OvFD GEED ZFED ZGE0 FEED LIE0 BEE'D SEED LEE'D Z5E'0 SSED G600 L
SBFO OEE'D LGED LED GEE'D TLE0 LE'D SBED 950 BBE'D ELED ooLo 8
29¢'0 GEE'D 0EF0 0EE'0 Lot £9E°0 L0¥0 BGE'D Z6e0 LED Lye'D L6070 g
29¢'0 SPE'D SLED 96E'0 BSED CEE'D LBE'D v ] BIF0 LaED ZLY0 L0L°0 ¥
8BS0 SEED 0BE'0 SEED BEED LBE'D BEE'D 80 LZF0 £8€°0 L5E°0 FOLO |
ZBF'D GSED £6E°0 VBED #OFD 0Bt'0 GBE'D AR ] S6E0 LBED BEE'D L0L0 z
oS0 SEED GSE'D BSED GEE 0 BrE0 gEHE'D 290 S5E0 DSED DEED FOLD i
TTW/DU0S) Va1 | OSWQ %t 0 0005 00EE 002z 005} 066 099 ore 062 0L = GO
JCIUG T SAINSO | NIUCT) aAnEbal [wybn) suopenuasuo) BB A %5 Buumg @0l Esln
Aessy ywoio je9)
l Jequiny 1say |
| Al uopninsui|
L g 0po) [eajwayp)

KESsy uonoLWOlg UO ABSSy UONEWIOJSUEBI] |80 10} j@ays ejeq



J
65
n
I S160 o014 SUL 1 (Jw/6n) uopenuasuoy
o000t 0001 0ot ot
ﬂ T — 1]
ESH m oz 7’0 -
AESSY UIMOIS) [P0 IUSLNIUDD s op m
(z) epaeyag soumdesoy 2 #0 .m. w.
Sl [
seed S 90 ,m |
194U0D) BANISOH > 0 PUE D > 104U0D asnefiap z =
(1) el sousidaooy Z oot .Hm»m. 3 & 3 o =
Luw 0Z1 T
(% Juimoub 20 anpeEy €
Azuanbau) UO[IRPUUOISUR | —ig—
("o4d) |oquuen-g
ENJEWDY o . - ]
PEIUNCI S|EM JO ON /120 Buney S| jo oN .
EFFeo0rl'0 L¥BOZRZ0'0 000000000 00000000°0  00000000°0 69FGEQZ00 SOBSLLL00 G9IL9ZZ0'0 OLSESOE00 62504P20°0 OLOESSZ0°0 | FIGR.IGE00 35
EEEEH0L08'0 EEEEERERDD 0 0 0 L99900LF00 GELEDD EEEER0ZS0'0 L999L6EL00 SZ90°'0 mmmm_.mmha.u SLE60°0 Aauanbal) LONeLLI)SUe] |
m 8 3 £ 3 L 9 L 6 120} BUIEY SJBM j0 0N
o6 o6 96 o6 96 96 96 o6 85 86 a5 96 PEILINGD SHEM JO 0N
0 o i 0 1] 0 0 0 0 PORN|INGD S J0 'ON
G100 SMiSOg | 101000 SMIEBEN 0 0 0 0005 000F 000E 000Z 000L 005 0L BUILIE)S EsLSID
Aessy LONBWIOISURS ]
75 &9 AR oA IWAIOR FE 2L 0'a 'S gL gt g's ismous) R0 aWieRy Jo S
£'ESL 000k IWAIOR IWAIOE IWAIOH L'G6 566 G EQL LZ0L £'66 £'66 0'00L (36} ywoug B0 aaneEy
LES'L 890°L ivAIOE VAR IWAIGH SE0'L a0 OL'L 8oL LS50 2501 G507 4 oooo WuEg - ebesany
2800 5900 AR VAR IWAIGH 9800 a0l £90°0 0800 LED0D oo Laoo 000 as
Bbd'L CBL'L IWAIOE IIAIOH IAIOH L9L°L aaL'L ELE'L EGL'L £9L°L FaL’L _..m__._. FA ] afesmny|
0SL'L LLEL 2EZ'L alL'L LSE'L LLLL EaL’l oLz’ BreL LLLD g
PLLL L'l (1 B 8 L1860 BZL’L BEE"L Zar’l ELLL SLEL SLLO i
OFa'L E9L°L 511 LTk 8L’k el 8611 8zL’L BYE L LLEO 9
E8L'L LBL'L FELL LEEL 8Lzl Ll L9b°L LZZE E9L’L Zkl0 L]
eyl LeL'L 60L°L LZE'L 21 0ZE'L BLLL 1L BSLL FLLO ¥
aas’L LLE'L Fit{ A 8 02l B9L°L (3. 002’1 FLLL 6ZLL FELO £
Bra’L ge0’L gLl GLEL Ge0°L gL'l aLl E9L’L ELLL B60L0 Z
BZLL arl'L agl°L GFL'L BEL'L FOL L 0oLl 8ZL°L 280°L FOL'0 |3
T ¥d OSWd %10 0005 000k 0ooE 000Z 00aL 00s oL g TG0
[BAUeD BAlsod | jeauod snneben {1wyGn] suonenuaguoy 918 M %S Buwms iy E1shig
Aessy WMol |8
| Jaquiny 1sey |
£0=] | suopnysul
puuUEn-q | :8pog [eajweys|

AEeSsy uonoWold UD AESSY UONELWIOISUEL] (|29 JO) J@ays ejeq



09

e jeuld syl

SS84

AESSY IMOUD) 190 JUSLINJUOD)

| (z] Bley Bauedesay

S5

BAISO
4] Bla)LTD asuejdanay

13

1juon) asnedo

(%) Umoub a2 aanejay

(w/Bn) uoPeUaIULD

1)) I 0
0 ——a— ' 0
Fd..t/-ll > 3
oz 20
ok
v'o
09
90
0B
oot &+ + 40
¢t 4 4
DZT ! T

(Ya)yimoul (a0 anpe@Ey  ©

Asuanbady
UQIIBLLIOJSURI]

Asuanbal) UOJEULIOISUR | —ge
(*1u1) jogioyd
S)}Jewey :

B _ - PAIUNDD SHaM Jo "ON 190} Buiked siam jo 'op .

Z.986050°0 694/9ZZ0°0 | 000OOOOOD OODOOOOD'D OQOOCOODD'D  SOSSALL00 GZS0LFZ00 GOFSEOZO0 9SLLMLEQD BEZEZEPEO'D OBESIEE00 | BSLLMLEDTD 3g
499991600 | EEEEBOZSO0 0 0 0 SZLEDD 5290°0 /999991500 JO999LF0L0 JO9OLKSEL'D 5zL'0 | /9999.+0L'0 Aauanbas) uoEwLOSUR |
o g £ g v ol £l FA oL 190] BUEL SioM Jo 'ON

96 96 96 96 96 96 o6 96 96 96 96 96 pajUNaD SjjaM JO ON

0 0 0 0 0 0 0 0 0 papniaNg SjBM jo o
10AuoD) anisod [leauod anEDON 0 0 0 g b £ 7 L 50 L0 Buiues eswaig
Aessy UojELUIG)SUR) Al

g9 o0k iiAIOH iAIOR I0/AIaE ] o'Lb £9 06 £l LEL 6F UWoIS) (130 BANeEH o 05

ey 000k iVAIOR iAIOR i0/AIOE L0l 2ol ZLLL F501 ZELL toLL 0004 (95) uwoig) a0 angeRY
vIED DELD /AR /AR i0/NIaH CIVE) ozL0 a8 0 5¢L0 £6L0 08470 4040 0000 yue|g - abesny
gro0 LLOD i inAIaH iAIaE 8800 800 P00 £90°0 0800 800 SE00 6L00 as
9ry'D 7980 i0/AIO# i/AIOH A 0580 BGE0 BLED 480 SZ60 ZLE0 BESD ZELD abesnny
GEED 580 QLE'0 LGB0 6¥60 E080 8L8°0 S96°0 088’0 FaL’o f

¥4 ] G00°L SEE0 0860 LEGD 2260 LFE0 L96°0 658°0 erL'o L
S0 ZE80 £98°0 0980 E00°E 580 996'0 FLO'L gL80 0sL0 a9
Zar'0 BEE'D SFE'D 1280 0980 FSE0 SL0'L 0ve'0 208’0 LZLo g
BLF0 L6870 /L8°0 S¥E0 0060 6980 956'0 828'0 984’0 EELD w
FAL- 1L 080 1600 0EE"0 0Z60 oLgo LLED 4980 PLLD £
FEFD LERD ELL0 GELD 02670 0660 /980 006°0 698°0 SZL0 Z
BIED 9980 GLE0 aL8n BEE0 2080 8680 9440 6280 L0L'0 L

[ CHO/ONL) WO | OSWG %t 0 S ¥ £ z L 50 10 . ergQ|
[ouog Banisod | jeuog anneben {1uyBn] SUORENUaIUCD 301 M %S Bumes 1o sl
Aessy ywcug B3
l Joquiny 158
| Lae :uonninsul|
| OqI0Y g :apo [eajways)

Aessy uoneniu| uo Aessy UONJEBULIDJSUEL] |j@D 10} J@ays Ejeq



‘8 {w/Bn) uopesuasuol
EjeQ [BuUld By L |
ot 1 10
0 —— — 0
.l..- . Il l-l | |
S8 0z o M
ARSSY LWWMOIS) (80 IUBLNILeT) a 2 - Fi 2
(z) eumn soumdeasy M & vo 23
3% o9 23
S5E4 o H gp 2 &
AI0T) SATH| uE DANEDD Es 087 S
(1) ey eouEdoaoy Dot & + + A_v & & 80
DZT T
(aaiyimoub (@2 anpeEy &
Azuanbau) UO(IBULICISUER | =g
(*|u1) loquoud
SHIEWDY N — ——
PEIUNOD siiam Jo o 190) Bumey sjEam jo o ,
LZELBEF00 LLBRLBEO0 00000000°0 000000000 000000000 GES0LFEZ00  GEZSOLPZ00  6GOMGEOZ00 GOLL9ZZ0°0 OL9ESSZ00  IPEOEEEZO0 | BEZEZGHFEOD as
EEEEEBSEFD'D mm.ﬂm.nd 0 0 0 2800 SZO90°0 mmwwwm. 0’0 EEEEBDZS00 L99916240°0 EEECEEEEROND mﬂm-mw#mﬂ_..n_ JAauanben) UOREULIOJELEEL |
29 6 g a ¥ g L g £l 120 Sl jo "ON
96 96 5] 96 96 a6 =] a6 96 a6 96 95 PEILUNGCD S|AM 0 "Op
0 1] t] 4] 0 0 0 0 0 PPN S(EM O ON
JOJIUDT) BANIS0 | jOUoT) w._.__ﬁmmz 4] 0 0 G ¥ £ [4 3 S0 L0 [UES ESLUS)
| AESSY UDJEULIDJSUR |
L'y A iofna# irAI0# iofnas# 6 a0 8L £oL e gt =R Aoy 1120 aaneEy jo 05
96 0'ooL iaiAIO# i0fnIO# infAIOH 0eit 696 0'rolL 0'SE 566 L'86 ook (%) Ywaug |20 aneRy
€550 ELLL o0 infnI0H i 18L°L azll 60Z°1 SoL'L 501 oFL'L Zal'L 0000 Huepg -8 ]
800 6100 I0FAIOH o0 infna# L2500 SZL0 060°0 6LLO 8500 S0 Fa0'0 8000 as
Nlhm.n_. FEZ'L i O# iofAI0# inAIO#H BLE'L LFEL BZE" L GZZ L LT L L9Z' L EBZ'L LZLD abesony
849'0 952’1 oz L 28271 L SFLL S5T' L LSE L v 80L0 B
1490 20E°L 15271 8re’l 6Er’L Z8e’L LZE'L ezl el aLL'o L
SELD 06L°L BSE L S0E°L FLE'L L19Z°L 682l 6ZE'L LTk 6LL°0 9
ZZL'0 a8t o8E’L 6ET L LOF L FLE'L LOEZ'L v BEE'L GLL'D L
L9 08L'L 4 ot G621 £61°1 azl Z0E"L £zl SEE'L ¥ZL'0 4
909’0 BLE'L SYE'L a0z’L LZE°L EPZ'L el 66Z°L IBL°L 9zL'0 £
£09'0 60T L BOE'L EEEL %-rats L1EL E6Z'L 1EZ°L LEE'L LZL'0 Z
L8590 19Z° L LOE'L G560 ErE L 9.6'0 £LZ°L 06L°L LEE'L SZL'0 L
H _Eum_.:.“ VoW E R g ¥ £ 2 L S0 L'D yuelg ao
JOIIU0T) BANIS0 | |0NjUDT) BANEDSN (B SUDREUSEIEIND 2B M %S BuiuEs W@, Emslg
Aessy umous |19
| | sequiny 18y |
1 £ 9] | :uonmpsu||
_ poyd _ :epo (eaweug]

Kessy uoljeniu] uo Aessy UOJJElI0)SuUBI] |90 10j J@8s ejeq



(e il T
8
G 3 L (7w/Bn) vonenuaduoD
o1 ! 10
0 ; — (1]
2
ssed = oz T M b
ABSSY :..__.ﬁ._m _E_m JUBLINIUOD M ob M_ =1
(2) epoyg eouedessy 2 ¥o 2
L g
d S o9 il
[BAUOT) BANISEd > OF PUE 0Z > (0u0D asneben m 3
(1) eHowIg eoueIdeasy 5 oot ¢ 2 § 3 80
=0T — T
[aaluimeul (|20 aapeRY &
Aauanbaly UOIEULIOJSUED | e
(‘01d) joqoyd
SHIBILEY L. el
PAjUNGa SjiEMm Jo ON 100} Buey siam jo o ,
LPSEPOS00 BSLLLLEDD 000O0DDDD'0  O0OODDOD'D  OODDOQOD'D  S980SZE0'0  OQE9ESSZ0'0  BEZTZBPEDD LPBOZBZO0 62S0LFZ0'0 9BESIEE00 | HIGRLGZOD 35
L999L62.5°0 mm@m—m;ﬂrd 0 0 0 EEEEBGYLL'D [999162.L0°0 hl.uwfvmnfc EEEEEEERB0'D S290°0 SZL'0 GIEBDD Jauanbay) uoneuLOSUR) |
55 ok kL ] £l 8 9 FA] 6 120} Buey sjam jo ‘oN
96 96 a6 o6 a6 o6 a6 a6 96 o6 a6 o6 POIUN0D S[EM JO 0N
0 0 0 0 0 0 0 0 0 papnjaxa S[[am J0 Op
[oAuag sniisod [j0Auog aénmaz 0 0 0 G fr £ [4 3 S0 L
g9 oy sl ] ioiAIa# ioiAIa# L'a ] g5 £ L9 a9 69 LUwaUS) (190 BEEY 0 05
£BEL 000k IWAIOR IWAIOR iWAIOE E'L6 L'G6 L'S6 LS5 5'B6 L'66 0'00E (%) ymous) |80 aanejsy
ZEB'D P90 A0S AR IMAIOE 689°0 8970 890 8490 8690 2040 800 0000 yuelg - 8 Y
2roo $&0°0 A0SR AR AN £r00 ESOD LO0 LEQD 00 o P00 0Lo'o as
290" L +08°0 [OAIO# IWAIOR 1Al 6L8°0 2080 L0880 L08°0 LZ8'0 LER'D gE8'0 OEL'D abeiany
— e = = == L= = — = =
580°L €440 640 8ELD 19L°0 £94°0 S8L0 BEF0 L6L°0 1 51] g
880"t F3L°0 Fra0 85870 LFE0 8640 2980 2580 6L8°0 8zL'0 L
5L 66470 aLg'o ZEBD 8580 EL80 2060 ¥e8'0 L80 ZEL0 9
BEO'L 2080 €080 #0880 a0 8580 0Eg8'0 ¥9.'0 1680 LEL'D S
L2071 G260 9980 GEBD 0440 aLen 8980 698°0 8880 BEL'D ¥
080" L S8R0 1880 9180 9ERD BER'D L0 5980 ¥6L0 1ZL'0 E
8501 G280 L0 0eL'0 2840 ¥iL0 BLa'0 EGL0 8zg'0 ¥ELD FA
ZHED B5L°0 2400 BEL0 Ed Log8'0 :ﬁd .vm._”__ 6080 m_..__.d L
ﬂ._Emm_.Gmu Ydl | OSWO %L'0 G 4 E Z b 50 L0 yuEg ao
| ienuog annisod [jonuog aaeBay [lwyBn) suonequaduog 18 M, %S Buiuielg @i E1slig
Aessy Imols __um_
| | Jaquiny ysey |
| L ge] | suopnipsul|
| {20 | :8pog |eajways)|

KESSY UOJJOWI0Ig U0 AESSYy UONEWI0)SUE] || 10j J98ys ejeq



Pl ™
€9
w/Bn) uopenua
W60 [eU1d SUL 1 (w/Bn) uonenuasuod
ot T 10
o o
o
ssed T zo
mﬂm..m_.q. Uy |20 .-EU.E:E M op .m.
__.m...lu_.!_._m aouejdesay a 0 I m.
= po o
ssed 9 90 3 W
[CAU0D BASO > OF PUE OF >10Au0D BAtebe m o -]
(1) epeig souedesay .w., oot o« % W T ﬁ & 80
g o - T
(% Jumoul @ anneEy ¢
Azuanbag) UORULOJSUR | —gh—
(‘04d) 10g10Ud
SyEWay S — -
PEUNOD SHaM JO "Op 120 m_.___._.__m__._ mnwt_..__u oM
PELSOLEDD COR0SZEDD 000000000  OOODDDDO'D  OOOODODO'D  OUESLEED'D  LvBOZBZO'D BEZZEYED'D  OLLOEBED'D OBES.LEE00 BEZIEYED'D | 8SLLLIEDD 3z
SLEFE0 EEEEBSHLL'OD 0 0 0 GELD EEEEEEEROD JOOOLFSEL'D EEEEROLLL'D SEL'0 4999LFGEL0 | /9990LF0L 0 LSouanbal) UoNELLLOJSURL |
[T LE Zi B £l Ll FA1 £l oL 190} BUAE SijaM Jo 'ON
96 96 2] o6 96 96 96 96 96 96 95 96 PaUNGD S{E8 JO O
0 0 0 0 0 0 0 0 0 papnjoxs sjj@sm j0 oN
[0AU0D) anlIsOd | [0HUOD BAEboN 0 0 0 5 ¥ £ 4 L S0 L0 Buiuels eswsio
_ Aessy uojewlojsue |
£l 98 VAN IVAIOE IMAIOR oz g 6L oy L9 bS v Umoug) 2 saigley 0 08
FLEL 0°004 AR IWAIOE IWAIOR 686 ¥EO0L LEOL & 00k 0Ok 566 00D (%) Uosg) 190 BAnERY
5557 g8’k iAIOE iMAIOE IWAIOR gee' ) LAl BLZ°L FreL LT Sedl el 0ooo Hue|g - abemany
LE00 800 iAIOH AR IWAIOR S20°0 SOL'0 2600 0s0'0 £80°0 £90°0 Z50°0 F00°0 as
8891 GLE L iWAICE INAICHE IWAIGH LOE"L LLF'L Zirl LLE°L m.ma._. BOE L PLE'L EEL'D abesny
Zro'L T A G6FEL I0E'L GLE'L 0ZE'L LAl Bre’l L0€°L 9ZL'0 8
FISL EBZ'L BLE") Liv| BEFL FOFL oFF'L gle’L BLE'L EELD L
L 08’k 9LE’L GZrL G9E°} LBE'L BEFL Bl gse’lL FEL'D 9
EB9°L OLE"L FEE'L Brel SEQL GEYL PEE'L LT el LEL'o ]
rog'L EEE'L FoEL Goo'L L5E°L L9E°L gLE’L SLE'L BEF'L FEL'D b
LZL°) FrEL el FOS°L Z98°1 BL¥L 05t Si¥'l SZF'L FEL'D £
BLL B6Y°L 66E°L EZE'L EEY'L LEE'L LEFL aar’L BZF'L 6EL'D Z
JET'L o8zt el EVE'L EBE'L QZE'L LEEL EEE'L ZLE'L EEL'D L
TW/bU0S] Val | OSWA %k 0 s b £ z L 50 L0 ro— =G0
[oAu0D ailisad | 1equog aneben {1Wybn) SUCTEAUSIUT FIBM %G BuumEls o Esiin
ABSSY YIMOoUS) |18
| | Joquiny 3se
| £9e7] | :uonnnsuj|
| joquoyd | :8po [eajweys|

Aessy uonouwold uo AESSY UOIEWIOJSURI] [|2D) J0j J@ays EjeQ



v (7w /6n) uopenuasues
Ejeg [euld 8y) |
ooot oot ot T
0 T : —————— 0
®
sseg e OF 0 .y
Aessy UMoI9) [0 IWEUNIU0D 5 o - B
- e I |
(z) eayag asumdasay m _ ¥o o m
& & 3
584 =% | 20
|C1UO0T) BANIEDI ™ O PUE G aAneba m o 2 m
L) el103149 eaurydessy = oot + + A_"_ g0 3
_ ..% 0zT — .* + = + |+| I
(se)ymaub @0 aapeEy ©
Asuznbal) UO(IEULIOJSUER | —gh
| (1ur) auasdd
SyiEWey L — y
= = = paQUNGa S(iEm o o /190 Buiney sjam jo oN .
EPESLOS0'0 OL9ESOZ0'0 | 000000000 000000000 9LIGLPPO0  BOBYPLPOD  GPPOSOPO'0  OBEGIEE00 [¥BOZEZ0'0 GZSOLYEZ0D  LVBOZBZOD | 6OLL09ZZ00 s
EECEBQZSE'0 | [999162.0°0 g 0 L9991P002'0 ECEEEER0Z'0 J999LGL6L'0 GZL'0 EEECEEERDD S290°0 EEEEEEEB00 | EEEEBOZS0'0 Jouanbay) uonewsosuel |
£S i g2 0z 6l gl 8 8 8 5 190] BUBL Sffam JO ON
96 o6 96 96 96 96 96 o6 06 96 95 96 PRAUNGD S{FEM J0 0N
0 0 ] 0 ] 0 0 ] 0 0 PEPNENE SjEEaM JO 0N
QAUTD) BANISO | FUILD D aAnEbeN 0 i 0gi i3] St £Z Ll g5 82 L Buiuig)g eslsio
Aessy uo OjSUBs
L9 a6 ininIa infna# {1k 13 04 LOL L'EL L5 oL LB 6 iwoug (RO salERY Jo s
Z65 oooL iAIa# iAIa Fill goLL FEDL 968 FeLl F0LL 9’00k 0ooL (36) umoug) |20 aanepy
090 0420 oo oo LEED LEED 6020 8620 Zre0 ZEED LOED BBEZ0 0000 HUE(E - DDEJOAY
8L0°0 6Z0°0 oo ininlo# groo LEDD 0e0'0 gE0°0 SHO0 LEDD LZ20°0 BEZOD Z00°0 as
LEZ'D LEED i0fA O i0fn O ELFD £6E°D LED 6SE'0 FOob0 EGED Z9E°0 LBE'D LB0'0 afiesany
aLz'0 SEZ0 SiED LIFD HOP0 BEZE'D BOED ELED EFED 9EED 5800 2
ZLZ0 8EED Sir0 GZF'0 S0 0LE0 E05°0 SEPD 0Be'D LFED 0800 i
4520 ivE0 620 FEED 2LE0 L0 B6E0 0E¥'0 For'o 0LED 0900 8
LZ20 9.0 24870 BEYD £8E°0 GrED SEFD BBE'D ISED ELFD 0900 §
Ze20 OLe'o gZr'o LIED 29€°0 9280 ¥oe'0 BOY°0 95e'0 LBE'D 6500 ¥
92ZZ0 95e'0 ISED ¥SED D LIED LIE°0 9%e0 LPED FoED 0900 E
861’0 GLE'D Z8%'0 FOED 0ZED EEED 90F0 SO0 ZBED ZLED £90°0 4
BOZ'0 0ZE'D S8E0 SLE'D 2980 OSE'0 ABE°0 LFED SEED LEE'D S90°0 L
TIWBNL] VOW | OSAQ %+ 0 08k 06 Sk £2 1 g g b wueig TS
RAUOT BARISO | I0uUoeD) anjeban (jw/Bn) SUNENUDILIT OSWa %50 Buuels 1o, Esig
Aessy Ymoug [jeg)
Jsequiny 158 |
£95] iuopmysu)|
ouaifd :opog [eajweys)|

ESSy UONEN}IU| UO ABSSY UOEWIO)SUel] |80 10} jaays ejeq



ca
w/Bn} wonesuaoun
E1eq [euld euL _ (u/6n) o
0001 oot ot
o — _— 0
s58d 0z ‘ufll\\l o “_"
TEssy W0IS) [P IBLNIU00 oo OF T 5
{z) eieyg eauedeasy W 5 s vo3 %
[ c
< m
S5 =y 1] og ﬁ 90 am w
JOAUOT) BANISO uE nuoD) eAnEDD £8 oot + + ¢ Av $ & g
(1) eloysg soumidessy . ¢ 80
orl S T
{sn)yimaib (22 aapesy  ©
Asuanbal) UOIIELLIOJSLIED | e
("w1) auaiid
syJewey L S y
* = = - PAIUNOd S(SMm Jo "op 120} Buney siEm jo oN .
CEETLLPOD BETIGEFEN'D | 000000000 GZ29208E0°0 691209200 SLIGLrP0'0  LOE9SER0'0  SEOGETMO'0 ZEZGLZFO'0  OLLSGBEQ'D GES0LVZ00 | G2SDLPE0D s
EEEER0LLO0 LO99LYSELD 1] A0000000L'0 EEEEERCPL'0 JO0OLP002°0 EEEESSGEZ'0 JOS99LGZZ'0  GIBLZ0 EEEER0LIL0 S290°0 2800 Jouanbay) vopeuwo)sue |
] £l al Fi G EZ o (T4 ik g a8 10} BUNEY S jooN
96 96 96 a6 96 96 96 86 096 96 86 86 PRUNGD S[IaM 0 'ON
0 0 0 0 0 1] 0 0 0 0 0 PEPNEIXE S{aM j0 'ON
JONUGY BADIEO | )U0) m._._.ﬁmm_z 0 00+ 00g [4T4 00g o5L 001 0s GE oL ﬂﬂm ESLLEAID
Aessy uo SUEJ
L6 BOL OFAIC Ll 64 26 ook (1] 69 ¥e LD L8 Moug) B0 aaiERY Jo OS5
BES 0'ooL IOV O '[9 g9'cg F'E6 L'50L 256 6'80L L'90L Laok 0°00L (6] YmoIs) (R0 BANERY
FZzo SL¥'o oA O LvZ0 SOE'0 ZrED SEE'D 6FE'D LBE'D LBED LBED FoED pooo YUE|g - abesany
SE0'0 or0'0 iAW g20°0 G6Z0°0 EEDD ] 2200 SE0'D €200 SE00 G200 8000 as
LLED 2050 iAI O YEE'D Z6E'D mlw_w.n_ mvd mm—..n ¥er'o L] FLFD Z5¥’0 BEO0 abesany
L9Z'0 ZEF0 ¥EED 08E'D 5+°0 ¥ZS'0 BLFO oo 0050 i ] BEFD BEOD g
0EE0 L6F0 8FE'0 Skt'0 BEYD ZFFo a0 EOF'0 2440 LPP0 BEF O CeOD L
a0e'0 FOS0 L0E°0 g9e'0 18€°0 98’0 i ] 86F'0 LEVFOD cero LOv0 LBOOD 8
GLED STS0 9620 FOE'D LLFD BEVD L0F0 GEF'0 LLF'D ¥ 0 0L¥0 Ceon g
FLED 8GH0 80E°0 FEE'D EBED FZv'o Zv'0 0ZS0 Z8F0 et 0 ZFtr 0 0600 ¥
VYZE'D 6250 EFED 0LE0 SEF0 avo ) 8i¥0 L¥r0 Dos o BEY'OD BL0D E
LOE'D gLs'0 89E°0 LD oaro €050 0ZF0 FOs0 20570 FE¥0 Far'o BB00 4
LIED ¥SS°0 u.lhm,_.._ ¥L¥D Al hom.n__ Far'o £05'0 Sar'0 mﬂwm bl Fn_,n_ !
TIW/BNE] VON | OSWO %+ 0 00t 00g 0sz 00z o5l ook 0s 52 ol yuelg 00
01UGT) BAMIS0d | jonuns) asneban {juifbn] sUofERURaLeD) OSWA %80 Buumg jaon Bisls
fessy ymods ||ag)|
[ Joquiny ysoy |
{ £ g8] suopmipsul|
| suaikd :apog [eajweyg|

AEesSsy uoneniu] uoc AeSSy UONEWIOJSUEL] [|@) 10} J@eys ejeqg



] {qw/Bn) uopenuaIUDY
it e | 000t 0ot 01 T
n T T 1 n
o
5584 m g To
eSSy [MoID) 180 1U8.UNIU0D < or )
- =
{z) eueyuy esuejdesoy 2 5 o m. a
bt 3 os "9 .m m
[CUIUOZ) BANSO ML) aneta w—. 3 w. % % ¥ =
(1) BloyD saueldosoy o 00T % % % g0 3
Z oz —_— 1
(2 )yimoub 20 aspeEy ¢
AJuanbal) UD(IELLIOJSUE] | e
(*0ud) auaiid
syJeway o
" s . . - PRIUNG SijaM Jo “ON 190) Butkey Siam jo oN .
FSESE0S0'0 DLEESSE0'0 000000000 O0O0ODDD'0  $ZOGEOF0'0  966L0LSO'0 BZLLE0S0'0 ESOLYEYO'D  POLOELPO0  BOGPFLPO0 BSLLLLEQD | SEZZEFEQD a5
£99999Lp50 | L999L6Z.00 0 0 /9099916Z°0 CECEASHAY'D /99999910 SIE0 SZIE'0  EECEEER0Z'0 JO999Ly0L0 | JOSOLFSELD wAauanbay uopeuuojsues )|
5 L j:rd i or 8c 0g 174 0k 120} Bumey sjam jo oy
a5 86 06 i 05 96 86 o6 95 o5 96 PEIUNCD SjaM 0 ON
0 0 0 0 0 0 0 0 0 PapN|ME S[[3M JO 0N
IBIUOD) SAISO | JONILOD BAEBaN 0 0 08l 06 Gy £z m 95 9z BujuEis eswaio]|
| Aessy uoneuuojsuel) |
Lol 86 iVAICH iAICH ] ] £Zi 'zl ¥ ZZh SZL LZL Lwous) 120 annejsy jo 05
Bes) 000} iAIaH A 9'vh 206 9°98 L '06 L'Z6 586 0'L0L 0'00L (%) Uwaig (|80 anneey
BOED ZEZ0 iVAIOH inAIOH 0ZZ'0 LZ0 vZZ 0 B0Z'0 vIZ0 6220 ¥EZ 0 ZET 0 0000 WuEig - ebesmny
£20°0 £20°0 iIAICH iniAIaH SLO0 6L0°0 BZ0'0 BZO0D ZZ00 8200 6200 0g00 Zooo as
DEF'D EGZ0 A Al L8Z'0 ZiZ0 98z '0 LLZ0 5/20 06z 0 9620 £620 L300 abesany
GBED 8920 0LZ0 arz'0 a5z’n BYZ0 99z0 19270 992’0 8520 S80'0 ]
i d vEZ0 1820 1520 BEZ'D 88z'0 9620 a0e'0 oFE0 0Ee0 0800 i
BEYO ZEED GLZ0 £0E'0 §ZE0 96Z°0 BLZ0 620 vez0 6620 0800 3
£S5+ vEZ0 00E0 0620 BEZ'0 E6Z'0 Z8zZ°0 rico LiE0 BZED 0800 g
LF 0 {620 bIZ0 820 DBZ'0 LOED Tl LZE0 SLED roco 6500 b
e BBZ'0 £0E'0 rizo ZIED A A SIZ0 8620 voen 06Z'0 0800 £
EEY'O S0E0 oaz'0 Laz'0 G520 BEZD 2820 €420 8820 LBZ'0 Z90'0 z
BEE 6520 BEZ0 £92°0 Al BEZD LZ20 orz'0 grzo LvZ0 590'0 L
i Val | OSNQ %b 0 08l 06 Sy £z m 9 gz —— TEa0|
[BAUOD BANISO |10AUGD) BAEBaN {w/Bn) suonenuasued OSNG %50 Buiuels 1o [e1shio
Aessy ymous 199
| | Jequiny 150
| Z9e] | :uopmpsuy|
| auasia | :8po |eajweys|

KESsy uojjololg Uo ABSSy UOEWI0)SUBl] [[89 J0j J98ys ejeq



- )
9
_ weg Bursseibos oL _ (w/Bn) uonenuasued
000t oot 01 I
ﬂ a T T o
ssEd = oz z0
eSSy UM0IS) 90 JUaLINJU0D) ® 3
— or =
(z) eusy saumdessy 2 3 0 .mp
= as =
s584 _m W a0 m w
Np_u:n_m ?aﬁnwmw pue mmNﬁ:Em m_._.ﬁmmz 08 T Wn
(1} BaeyaD Bauedaaoy .m.... 0ot W W ﬁ m. W 80 =
g
0zt i I
(a6)umaould a0 aapeEy O
Aduanbal UOJEULOISUR | g
(roud) aualtid
SHIEWey \ y
= PeIUNGo S JO "o /120 Guivey spm jo oN ,
LEL LBEF0'0 OEESLEE0D 000000000 IANTYAR iIANTYAR 0L9ES9Z00 G2OC0BE0'0  #EIS0LE0°0 OLLSGEBEO'D  SLLGLYP00  BETZEFE00 | LLEYLGZ00 35
499091 F08°0 GZL'D 1] iIFNTYAH iINTYAH  JO00L6Z.0'0 /0900090L'0  S7ZOSL'0  EEEEROLLL'0 JOOOLPOOZ'0 JODOLPSEL'0| GLE60°0 Jauanbay) vonewsojsues |
85 Zl X0 ¥o )| 4 aL Sl il 52 £l [ 120) BUIABL S[aM JO 'ON
o6 96 a5 95 95 a5 05 96 86 a5 95 96 PEIUNOD SHSW JO 0N
1] 1] 1] 1] 1] 1] 0 0 0 PEPNI¥E SHaM JO 'O
JoAUCD) GASOd | AUOD BAReboN 0 0or 00z 051 001 05 5z ot 5 b BulliE)S eswei)|
l fessy uoneuwuojsues) |
FEk &g IAIOH -3+ 0L L e 55 5 (i} 98 2 IMoUS) (RO SnieEY 0 05
SrEL o'ook ivAIOH 9'¥5 Ll 7 Z'Z6 596 2E6 £'84 0'Z6 L'¥0L 000l (36} upwous) (B0 awERY
SESL ZrLlL ivAIO# S50 Zrl0 02&0 Z296°0 SE6'D LEE'D BLE0 BED'L BEG 0 0oo°o yue|g - afe=ny|
£EZL'0 SHO'0 oA SS0'0 000 L0 LBO'O G500 GEO'D 0400 9800 gr00 G000 as
S64°L 2921 IWAICH 990 980 LFO'L £80'L L50'L Z00'L BEOD'L BSL'L BLL'L DZL'0 afiemny
LES'L are'lL £89°0 g06'0 EL0L aLo'l SEO'L 960 ESE'0 £20°L ¥SO0°L OLE'D 8
L6E'L 6FE'L FLLO ceg'0 BOL’L gL LOL'k ZrOL a50°) LBO'L Z5LL oLL'D F)
o8l oreEL 649°0 PSED ZLLL KL gL'l £E0°L a0’k LiT') Srih ZZL'0 a
ri'l LrZ'L S0 288°0 LZ1L PE0°L ZL0'L 0oo°L 090°L BaLL L1 EZL0 g
als'l ISE°L 889°0 9880 Zr0'L ZL0°L 16004 FOO°L FEO'L oLzl BOLE SEZL0 ¥
zigL o611 8450 9560 6Z0°L aalLlL aLo'L £Z0'L ¥SLL alL LELL FZLO £
ol S5 290 0840 6260 1801 040l BOOL Z50°L ZZZ') BEL) SZLD F4
oLs'L ! 8290 (57X1] FLED SHE'0 ¥5E'0 ZrE 0 826°0 0L ovo'lk BLL'D L
[TI0/D0S) vl 00F 00z 051 001 05 52 0L 5 b — T
1OJIUCT) BANIS0H {pu/Gn) suonenuaaue OSNO %S0 Buume)s 9o, |1y
Aessy ywioug |83
| | Jequiny jse
[ £ ] | ‘uopnisul|
| Buaiid | :apo [eajweys)|

RESSY UOJJOLIOIg UO AESSy UOEWIO)suel] [joo 10} j@ays ejeq



B9
quw/Bn) uonesuadu
Ejeg [euld ay) | (u/ e
ooot 00T ot T
W... D T T u]
5584 & 0z m_
FESSY LWWOIE) B IUSLnouos W or .m. a
(z) eiayiD sauedaooy a 2 M.
= 09
3
- _m ol
[1]:}
anneba % 3 o S
(1) euBID BoUEdesny m oot W.ﬂ. % W W 20
-~
m 0ET — - T
(2e)yimoib 13 anpepy ¢
Asuanbal) UOJIEULOJSUR] | g
(*01d) aualhd
syiewsy .. J
s PEILINCD SIM J0 0N /|20) Bumey sgam jo o,
SLL6LP00 GO9EREE0'D 00000000°0  LIBP.EZ0D BESSESPO'D ZEZBLZRP00  SOBEESPO0  LOE9SERD'0  SOBEEGPOD ZEEZLIVYO'D  69LZ09E0°0 | B9LZ09E00 35
EECEBSGEL'D mhlm_.._u 1] SLEG0'D EEECERDLED S.812°0 GZLEZD EEEEBSHEZ D SZLBZ0 JOOOLEZZE'0 EEEEERSYTL'0 | EEEEERSKL'D JAauanbal) LONELLLIO)SUE |
kL gL 4] az ¥4 Iz £2 1z LE ¥l FL a0y m_.._._._m_._ SjiE JO 'O
96 96 96 96 96 96 96 96 86 96 56 96 PRUNCD SHEM JO 0N
0 1] 1] 0 0 1] 1] 0 i 0 0 PEpNING S[Es Jo O
104UoD aAlIsod [0 aaneban 0 st 00k 7] 0s 5z 5L oL S L BUiLE]S BSWSID)|
l fessy uonewuojsues] |
0o L el et L'G LA v &e L'E 5E 89 64 £'8 Lisousy B0 sAlERY Jo g%
L8091 0'ooL 0O LG8 L8E 06 B'Z6 & B8 168 L'FE £004 0001 (36) upwoug) (B0 aneRy
9L LS80 107 58L°0 ZL8'0 yEBD Se8'0 eZa0 LZ80 8880 GZE0 ZZ6°0 oooo yue|g - abesany
9500 900 07 00 280°0 Zron LS00 FEO'D EE00D £90°0 EL0°0 L2070 E00°0 as
BES'L 0560 W07 mlmw.m G060 mwm.n_ 2460 GLE'D D260 L8960 BLO'L GLOL EB0°0 afemny
BZS'L 2960 088’0 ¥S8°0 L¥80 ZL6'0 80 ZEE'0 LLg0 ¥B80 £86°0 8800 8
LES'L €160 ¥ag8'0 LIE'D ¥SE°0 Z¥6'0 GE8'0 LDE0 E96°0 8Z0°L FAS IS 86070 )
Si5°L FOO L £06°0 ¥SE'0 GrE0 LZ60 BEE'0 260 Si6°0 Gi0'L rAS S Z60°0 4
LES'L £20°1 €460 LPED LLED EE6'0 6¥6'0 LBE'0 58670 250°L EBO'L ¥EO0 g
£6¢°L 8560 £L6'0 006'0 BEED 9680 £56'0 806D Seo’k 0aO't LEO°E BG00 ¥
1.5 8 SFE'0 269°0 LEE'D 560 GI6'0 GEB'D GEB'D EEBD 0L’k Z¥60 LB00 £
EFgL 1660 9260 696°0 8880 080l ave'0 L8960 996°0 BL6°0 26670 FEO0D Z
GEE'L P8R0 Lag'0 28940 PLED GEG'0 FEE'0 DZ6'0 00670 B56°0 BOE'0 EGOD L
T7W/5405) Va1 | OSWQ %% 0 05t 0ol ] 05 GE Gl o] ! g ! — Lo
10Nuog sAIsod [ionuog saneban {jwBn) SUCnEAUaILeY 0SNG %S0 Bums e E1shg
Aessy ywoug |83
| | Jaquiny jsay |
| £ g | uopmpsu|
[ sveig [ :2pog [eajweyo]

KESSy uUojoWolg UO AESSy UOHEWIOJSUEL] ||80) 10} j@8ys ejeq



OO0 AN Wn B W N —

Annex 12

Recommended Protocol for the Bhas 42 Cell Transformation Assay (2012.7.27)

1. Introduction

Bhas 42 cells were established from BALB/c 3T3 A31-1-1 cells (BALB/c mouse embryo cells) by
transfection of v-Ha-ras oncogene [1]. The cells are used as a sensitive and stable cell line for the cell
transformation assay (CTA), the endpoint of which is focus formation of morphologically transformed
cells [2]. The Bhas 42 CTA consists of an initiation assay and a promotion assay [3]. These assays can
detect genotoxic and non-genotoxic carcinogens, respectively [4-8]. In the initiation assay, the cells are
treated with chemicals in the beginning of growth phase and in the promotion assay the treatment is started
at subconfluence of cell growth. Cell growth assay is carried out prior to the transformation assay for the
determination of appropriate test concentrations, and concurrently with the transformation assay to confirm
the toxic effects of chemical treatment (Fig. 1).

| Bhas 42 cell transformation assay |

Initiation assay | Promotion assay |

Cell growth assay Transformation Cell growth assay Transformation

for dose setting assay for dose setting assay
Concurrent cell Concurrent cell
growth assay growth assay

Fig. 1. Schematic of the Bhas 42 cell transformation assay.
There are two methods, a 6-well method and a 96-well method followed in the Bhas 42 CTA. The
schematics of both methods are the same since their procedures are the basically the same except for some

differences associated with the use of 6-well micro-plates vs. 96-well micro-plates. Furthermore, similar
results are obtained with both methods.

2. Materials and preparation

The assay itself and all the preliminary steps (i.e. cell stock preparation, reagent and treatment solution
preparations) should be performed under sterile conditions.

2.1 Equipment
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Micro-plates with 6 wells and 96 wells are used for the 6-well method and 96-well method, respectively.
Multichannel micropipettes are used for the 96-well method. In addition, general cell culture equipment is
necessary.

2.2 Culture media

Eagle’s minimal essential medium (with 2.2 g/l NaHCO; and 0.292 g/L L-glutamine) supplemented with
10% fetal bovine serum (FBS) and antibiotics (100 units/mL penicillin G sodium and 100 pg/mL
streptomycin sulfate) (M10F) is used for the proliferation of Bhas 42 cells, cell cryo-preservation and the
first culture after cell thawing. Dulbecco’s modified Eagle’s medium/F12 ( with 1.2 g/l NaHCO;)
supplemented with 5% FBS and antibiotics (100 units/mL penicillin G sodium and 100 pg/mL
streptomycin sulfate) (DFS5F) is used for second culture after cell thawing, cell growth assays and
transformation assays. (Other antibiotics could be used after examination for applicability.)

2.3 Culture

The cultures are maintained in a humidified incubator with a 5% CO, atmosphere at 37 °C.

2.4 Reagents and solutions
The following reagents and solutions are used:

0.25% trypsin: Used for passage

0.02% EDTA-PBS(-): Used for passage

Dimethylsulfoxide (DMSO): Used for cell cryo-preservation and as solvent for test chemicals

Formalin (37% formaldehyde): Used for fixing cells.

Methanol: Used for fixing cells.

Crystal violet (CV) solution: Used for staining cells in cell growth assays. In 50 mL of ethanol 1

g of crystal violet is dissolved, and the total volume is adjusted to 1 L with distilled water.

= Dye extraction solution (0.02 mol/L HCI and 50% ethanol): Used for extracting CV in cell
growth assays. 480 mL distilled water + 500 mL ethanol + 20 mL 1 M HCL

= 5% Giemsa solution: Used for staining cells in transformation assays

2.5 Chemicals
2.5.1 Test chemicals and solvent/vehicle

Test chemicals are dissolved or suspended in an appropriate solvent or vehicle and diluted with the
solvent/vehicle to each individual concentration before being added to cell cultures or culture media so that
all chemical treatment media contain an equal concentration of the solvent/vehicle. Distilled water, DMSO,
acetone, and ethanol can be used to dissolve chemicals, and the final solvent/vehicle concentrations in the
medium should not exceed 5%, 0.5%, 0.5% and 0.1 %, respectively. Although the concentration of DMSO
can be as high as 0.5%, it is recommended that it does not exceed 0.1%. The absence of cytotoxicity should
dictate the highest allowable concentration of solvent/vehicle.

Test-chemical solutions are prepared before use as a general rule. To reduce labor, stock and/or working
solutions may be preserved in aliquots at -20 °C for less than 10 days and thawed before use, but must not
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be re-frozen. The suspensions of test chemicals must be prepared before use and cannot be stored for the
future use.

2.5.2 Test chemical concentrations

The highest concentration of test chemical to be tested is 5 mg/mL or 10 mM, whichever is the lowest
[9,10]. In the case of chemicals difficult to dissolve, the highest concentration(s) may be one or two
precipitating dose levels which exceed the highest soluble concentration.

Five to nine concentrations should be tested and these are determined according to the results of cell
growth assay.

2.5.3 Negative and Positive controls

The solvent/vehicle for a test chemical is used as the negative control. A known tumor-initiator, 3-
methylcholanthrene (MCA, final concentration of 1 pg/mL), and a known tumor-promoter, 12-O-
tetradecanoylphorbol-13- acetate (TPA, final concentration of 50 ng/mL), are used for the positive
controls in the initiation assay and promotion assay, respectively. MCA and TPA are dissolved in
DMSO. When the solvent/vehicle for the test chemical is not DMSO, DMSO is still necessary as
the negative control for MCA or TPA.

The stock solutions of MCA and TPA in DMSO can be stored in aliquots at -20 “C for at least two
years, provided they are not thawed.

2.6 Stock cells

The cells should be obtained from a reliable source. Health Science Research Resources Bank (HSRRB,
Osaka, Japan) [http://www jhsf.or.jp/index_b.html]. supplies frozen Bhas 42 cells. The cells are expanded
by growing them up to 50-70% confluence in culture plates with M10F so as to avoid the increase of
transformed variants. It is important to maintain a sub-confluent state in all the area of the cultures since
the transformed cells, which lose the characteristic of cell-to-cell contact inhibition, preferentially multiply
at confluence. The cells collected from cell populations that do not exceed 50-70 % confluence are washed
once with 0.02% EDTA-PBS(-), trypsinized using 0.25% trypsin and subcultured. After two passages, the
expanded cells are suspended at a cell density of 5 x 10° cells/mL in cold fresh M10F containing 5%
DMSO and cryo-preserved in 0.5 mL aliquots to make a master stock in liquid nitrogen. Using one tube of
the master stock, working cell stock for transformation assays are prepared using the same procedures and
stored in liquid nitrogen until required for experiments. Generally, large numbers of tubes of the master
and working stock cells are prepared so as not to be depleted prematurely.

The transformation assay must be started using the cryo-preserved stock cells. Conventionally, the cells at
higher passages can be used for the cell growth assay for dose setting, but should not be used for the
transformation assays themselves in order to avoid excessive spontaneous transformation.

2.7 Checking of the Bhas 42 cells

In order to determine the utility of the cryo-preserved cells, every batch of working stock cells must be
confirmed for (a) adequate plating efficiency (250%), (b) low background of spontaneous transformation
and (c) their ability to be transformed by archetypical chemical carcinogens. To be considered suitable for
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the transformation assay, the fulfilment of acceptance criteria described below must be achieved in the 6-
well method and/or 96-well method of the Bhas 42 cell transformation assay using the negative control
DMSO and the positive controls, 1 pg/mL MCA and 50 ng/mL TPA.

2.8 Selection of FBS

Although most batches of FBS are generally usable for the transformation assayi, it is recommended that at
least 3 batches be screened for their ability to support plating efficiencies 250% as well as chemically-
induced transformation. The batch of FBS which results in lowest transformation frequency in the negative
control groups and highest transformation frequency in positive control groups in the 6-well method and/or
96-well method of Bhas 42 cell transformation assay should be selected. The FBS batches should fulfil all
of the acceptance criteria described below (4.3 and 6.3) in the 6-well method and/or 96-well method of the
Bhas 42 cell transformation assay using the negative control DMSO and the positive controls, 1 pg/mL
MCA and 50 ng/mL TPA.

3. Procedures of 6-well method [3]

3.1 Initiation assay

3.1.1 Cell growth assay

Day -3 0 1 4 7

Fix:Methanol or formaldehyde
Stain: Crystal violet

[J : DMEM/F12 + 5% FBS (DF5F) = : Cell seeding
 : Chemical treatment @ : Chemical addition

ﬂ: Medium change

Fig. 2. Schematic protocol of cell growth assay in the initiation assay.

The cells at < 70% confluence in DFSF are trypsinized, and 4000 cells are seeded into a well with 2 mL of
DFS5F (Day 0). Three wells are prepared for each treatment condition. Wells containing medium alone are
also prepared for the blank control in photometry (The blank control can be shared among different assays
performed on different chemicals provided they are tested simultaneously). At 20-24 hours after seeding, a
test chemical solution at various concentrations or solvent/vehicle alone is added to each well without
replacement of medium, which is the same practice used in the initiation transformation assay (Section
3.1.3). The medium is changed with fresh medium on Day 4. On Day 7, the cultures are fixed with
methanol or 3.7% formaldehyde for 30 min, washed and dried. The cells are stained with 1.5 mL of crystal
violet(CV) solution for 15 min, rinsed well with water and dried (Fig. 2).

CV is extracted from cells with 2 mL of dye extraction solution, and the optical density (OD) is measured
at a wavelength between 540-570 nm. The relative cell growth of cultures treated with a chemical is
calculated as follows:.
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relative cell growth = [(At — Ab)/(Ac — Ab)] x 100

where At is the absorbance of CV extract from a well with the chemically-treated cells, Ac is the
absorbance of CV extract from a well with the solvent/vehicle-treated cells and Ab is the absorbance
of CV extract from a well with the medium only.

3.1.2 Dose setting for the transformation assay

Five to nine concentrations are set up based on the results of cell growth assays. These concentrations
cover a range from the highest cytotoxicity (less than 20% survival compared to the negative control) to
little or no toxicity. Ideally, one concentration below the no observed effect level (NOEL), two
concentrations between the NOEL and the 50% inhibitory concentration (IC50) and two concentrations
between the IC50 and the IC90 are selected. The ratio between neighboring concentrations should be
less than square root 10 (Fig. 3).

....... NOEL —--IC50 1C90

| Twodoses |

Fig. 3. Dose setting for the transformation assay in the initiation assay

3.1.3 Transformation assay

Transformation assay

| Mother culture

Day -7 or -6 -3 1 4 7 10o0r11 14 21

Cell growth assay |

Fix:Methanol or formaldehyde
Stain: Crystal violet

| 1 ]
1]

Transformation assay | Dl

..... I Fix:Methanol
= ﬂ U Stain: Giemsa

EJ: MEM10 + 10% FBS (M10F) = Cell seeding

[ : DMEM/F12 + 5% FBS (DF5F) @ : Chemical addition

B3 : Chemical treatment {J': Medium change

Fig. 4. Schematic protocol of transformation assay in the initiation assay

The frozen stock cells are rapidly thawed, suspended in M10F and cultured in @ 100-mm culture plates at
a volume of 10 mL medium. When the cells reached about 70% confluence, they are trypsinized,
suspended in DFS5F at an appropriate density (7,000 to 10,000 cells /mL is suggested) and cultured in ®
100-mm culture plates (Day -3). The cells at about 70% confluence are trypsinized, and suspended in
DFSF at 2,000 cells/mL. The cell suspension is seeded into each well at a volume of 2 mL (4,000
cells/well) for the transformation assay and the concurrent cell growth assay (Day 0). Nine wells are
prepared for each dose (one plate of 6 wells for the transformation assay and 3 wells for the concurrent cell
growth assay). 20-24 hours after seeding, a chemical solution is added to each well without replacement of
medium. The cells are exposed to the chemical for three days (Day 1-4). The medium is changed with fresh
DFS5F on Day 4, 7, 10 (or 11) and 14. On Day 21 the cells are fixed with methanol, and stained with 5%
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Giemsa solution (Fig. 4). The positive control (1 pg/mL MCA) and the negative control are included in
the transformation assay for each chemical (when the solvent/vehicle of test chemical is not DMSO,
DMSO is still necessary as the negative control for MCA). The cell growth assay is carried out in parallel
with the transformation assay.

3.2 Promotion assay

3.2.1 Cell growth assay

Day -3 0 4 7
Fix: Methanol or formaldehyde
— Stain: Crystal violet
[1: DMEM/F12 + 5% FBS (DF5F) = Cell seeding
B8 : Chemical treatment 4 Medium change containing a test chemical

Fig. 5. Schematic protocol of cell growth assay in the promotion assay

The cells at < 70% confluence in DFSF are trypsinized, and 14000 cells are seeded into a well in 2 mL of
medium (Day 0). Three wells are prepared for each treatment condition. Wells containing medium alone
are also prepared for the blank control in photometry (The blank control can be shared with the cell growth
assay in the initiation assay which is performed simultaneously). On Day 4, chemical treatment is started
by exchanging existing medium with fresh medium containing a test chemical solution or solvent/vehicle
alone. On Day 7, the cultures are fixed with methanol or 3.7% formaldehyde for 30 min, washed and dried.
The cells are stained with 1.5 mL of crystal violet solution for 15 min, rinsed well with water and dried

(Fig. 5).

The following procedures are the same as those in the cell growth assay in the initiation assay (section
3.1.1).

3.2.2 Dose setting for the transformation assay

For the chemicals that exhibit marked growth enhancement, concentrations are selected to cover the range
from little effect to enhancement on cell growth. Ideally, one concentration below the NOEL, three
concentrations in the range of growth enhancement, and one concentration in the range of weak growth
inhibition are assessed (Fig. 6).

-------------- NOEL-- Growth enhancement -4 Growth inhibition|

| Three doses | One dose]

Fig. 6. Dose setting for transformation assay in the promotion assay of chemicals
that exhibit marked growth enhancement.

For the chemicals that inhibit growth, concentrations are selected to cover the range from the NOEL to the
level below 50% inhibition on cell growth. Ideally, two concentrations below the NOEL, three
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concentrations between the NOEL and the IC50 and one concentration above the IC50 are evaluated (Fig.
7).

--NOEL - IC50
| Two doses | | Three doses |

Fig. 7. Dose setting for transformation assay in the promotion assay of chemicals that inhibit growth

Whether a chemical shows growth enhancement or inhibition, other experimental conditions, such as the
number of concentrations set up and the ratio between neighboring concentrations, are the same as
described in the initiation assay.

3.2.3 Transformation assay

Transformation assay

| Mother culture

Day -7 or -6 -3 4 7 10o0r11 14 21

Cell growth assay |5555555555

Transformation assay | Dl

|
0
|
|

..... I Fix:Methanol
- Stain: Giemsa

EJ: MEM10 + 10% FBS (M10F) A Cell seeding

[ : DMEM/F12 + 5% FBS (DF5F) 1 Medium change containing a test chemical

E# : Chemical treatment ‘U; Medium change

Fig. 8. Schematic protocol of transformation assay in the promotion assay.

The transformation assay is carried out in the same manner as in the initiation assay except for the
following ( Fig. 8):

= The cells are suspended in medium at 7,000 cells/mL, and 14,000 cells are plated into each well
(Day 0)

= The cells are exposed to a test chemical for 10 days from Day 4 to Day 14.

= The chemical treatment is carried out by exchanging existing medium with fresh medium
containing a chemical solution or solvent/vehicle alone on Day 4, 7 and 10 (or 11).

= Onday 14 the medium is changed with the normal medium containing neither solvent/vehicle nor
test chemical..

= TPA (50 ng/mL) is used for the positive control instead of MCA.

4. Evaluation of the results in the 6-well method

4.1 Record of transformation frequency
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Transformed foci are scored using a stereomicroscope. Transformed foci are characterized by the following
morphological properties: (a) more than 100 cells, (b) spindle-shaped cells differing in appearance from the
contact-inhibited monolayer cells, (c¢) deep basophilic staining, (d) random orientation of cells at the edge
of foci (criss-cross), (e) dense multilayering of cells (piling up) and (f) invasive growth into the
surrounding monolayer of contact-inhibited cells. It should be noted that there are transformed foci that do
not exhibit some of these characteristics.

The number of transformed foci in each well are recorded for every concentration.

4.2 Statistical analysis

For the increases in the number of the transformed foci produced by a test chemical, a statistical analysis is
performed by multiple comparison using the one-sided Dunnett test (p<0.05). For the positive controls, the
statistical significance is evaluated by one-sided t-test or Aspin-Welch test (p<0.05) depending on the
result of F-test for homoscedasticity (homogeneity of variance).

4.3 Assay acceptance criteria

The following criteria must be fulfilled for a given assay to be considered valid. The initiation or
promotion assay is repeated independently, as needed, to satisfy the assay acceptance criteria.

4.3.1 Concurrent cell growth assay

When contamination or technical problems are observed, two undamaged wells are necessary at the
minimum for each concentration for cell growth assessment.

4.3.2 Transformation assay

4.3.2.1 Initiation assay and promotion assay

+  Ifa given chemical concentration results in excessive cell death and/or cells fail to reach confluence at
the end of transformation assay because of chemical toxicity, the concentration is not valid for
transformation assessment and is excluded from focus-counting, statistical analysis and judgment, and
“toxicity” is recorded in the data sheet.
When contamination or technical problems are observed, if, for a given concentration, the number of
damaged wells is two or more, the concentration is not considered valid for transformation assessment
and is excluded from focus-counting, statistical analysis and judgment. In such cases,
“contamination”, “accident”, “technical error”, etc. are recorded in the data sheet.
In the positive control, there must be a statistically significant increase in the number of transformed
foci per well compared to the corresponding negative control (one-sided t-test or Aspin-Welch test,
p<0.05).

4.3.2.2 Initiation assay
*  In the negative control, the number of transformed foci must be ten or less per well.
If there is no statistically significant increase in the number of transformed foci at any dose (in case of
negative results), four valid test chemical concentrations are necessary, at a minimum, to
accept the transformation assay for evaluating a chemical. Those concentrations should
include at least one concentration near the NOEL and three concentrations in the range
between the NOEL and the ICoo in the concurrent cell growth assay.
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4.3.2.3 Promotion assay

In the negative control, the number of transformed foci must be twelve or less per well.

If there is no statistically significant increase in the number of transformed foci at any dose (in case of
negative results), four valid test chemical concentrations are necessary, at a minimum, to
accept the transformation assay for evaluating a chemical. Those concentrations should
include at least one concentration near the NOEL and two concentrations in the range of
growth enhancement when the chemical enhances cell growth (increases cell density in
the cell growth assay). When the chemical does not induce growth enhancement but
induces cytotoxicity, the cytotoxicity observed in the concurrent cell growth assay may
not be similar to that observed in the transformation assay, since the durations of
chemical exposure to the cells are different between the cell growth assay (3 days) and
the transformation assay (10 days). Consequently, chemical toxicity is sometimes
accumulated over the 10 day duration of the transformation promotion assay and the
valid plates may be lost because of chemical toxicity. In such cases, four valid plates are
also necessary in the concentration range where cells are not killed and are confluent at
the end of the transformation assay. If excessive toxicity is encountered, it may be
necessary to repeat the assay in a lower concentration range.

4.4 Assessment criteria

The assay results are judged as follows:

The results in the initiation and promotion assays are judged positive if there exist two
or more sequential doses that induce statistically significant increases in the number of
transformed foci per well relative to the corresponding vehicle control (multiple
comparison using one-sided Dunnett test, p<0.05).

The results in the initiation and promotion assays are judged negative if there is no dose
showing a statistically significant increase in the number of transformed foci per well.

If the statistically significant increase is at only one or non-sequential doses, the assay
result is regarded as equivocal, and then the initiation or promotion assay is repeated
together with the concomitant cell growth assay, including the dose that caused the
statistically significant increase of transformation frequency in the first assay. The
chemical is judged to be positive if a statistically significant increase in the number of
transformed foci per well is induced at one or more concentrations in the second assay;
otherwise, the chemical is judged to be negative.

A test chemical is positive in the Bhas 42 CTA, if it is positive in either the initiation or
promotion assay.

5. Procedures of 96-well method

5.1 Medium change

The final volume of medium is 0.1 mL per well. The medium is removed by inverting the plates and
shaking out the medium over paper towels or disposable diapers three times to drain off the medium
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completely. The medium is replaced by gently dispensing it down the walls of the wells over the cells
using micro-tips attached to a multichannel micropipette.

5.2 Initiation assay
5.2.1 Cell growth assay

The cell growth assay is carried out in the same manner as in the initiation assay of the 6-well method
except for the following (see section 3.1.1):

= Into each well, 200 cells are seeded with 0.05 mL of DF5F (Day 0).

= For each treatment condition, 8 wells are prepared.

= The cultures are treated by 0.05 mL of medium containing a test chemical solution or
solvent/vehicle alone at two times the final concentration added to each well so that the final
volume of medium is 0.1 mL.

= The volumes of crystal violet solution and dye extraction solution are 0.1 mL/well.

5.2.2 Dose setting for the transformation assay

The concentrations to be tested in the transformation assay are determined in the same way that they are in
the initiation assay of 6-well method (see section 3.1.2).

5.2.3 Transformation assay

The transformation assay is carried out in the same manner as in the initiation assay of the 6-well method
except for the following:

= Into each well, 200 cells are seeded with 0.05 mL of DF5F (Day 0).

=  For each treatment condition, one 96-well plate is prepared for the transformation assay and 8
wells are prepared for the cell growth assay, respectively.

= The cultures are treated by the addition of 0.05 mL of medium containing a chemical solution or
solvent/vehicle alone at two times the final concentration added to each well so that the final
volume of medium is 0.1 mL.

5.3. Promotion assay

5.3.1 Cell growth assay

A cell growth assay is carried out in the same manner as in the promotion assay of the 6-well method
except for the following (see section 3.2.1):

= Into each well, 400 cells are seeded with 0.1 mL of DF5SF (Day 0).

=  For each treatment condition, 8 wells are prepared.
= The volumes of crystal violet solution and dye extraction solution are 0.1 mL/well.

5.3.2 Dose setting for the transformation assay

The concentrations to be tested in the transformation assay are determined in the same was that they are in
the promotion assay of 6-well method (See section 3.2.2).
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5.3.3 Transformation assay

The transformation assay is carried out in the same manner as in the promotion assay of the 6-well method
except for the following (see section 3.2.3):

= Into each well, 400 cells are seeded with 0.1 mL of DF5SF (Day 0).
= For each treatment condition, one 96-well plate is prepared for the transformation assay and 8
wells are prepared for the cell growth assay, respectively.

6. Evaluation of the results in the 96-well method

6.1 Record of transformation frequency
Transformed foci are judged using the same criteria as in the 6-well method.

The number of wells having transformed foci versus the number of wells observed is recorded for every
concentration: a well having one focus is counted as one and a well having two or more foci is also counted
as one.

6.2 Statistical analysis

For the increases in the proportion of wells with transformed foci in the plate treated with a test chemical, a
statistical analysis is performed by chi-square test with Bonferroni adjustment (p-value<0.05, upper-sided)
[11]. For multiplicity, the number of concentrations that satisfy the assay acceptance criteria is considered
by this methodology. For the positive controls, the statistical significance is evaluated by one-sided chi-
square test (p<0.05, upper-sided).

6.3 Assay acceptance criteria

The following criteria must be fulfilled for a given assay to be considered valid. The initiation or
promotion assay is repeated independently, as needed, to satisfy the assay acceptance criteria.

6.3.1 Concurrent cell growth assay

=  When contamination or technical problems are observed, four undamaged wells are necessary at
the minimum for each concentration for cell growth assessment.

6.3.2 Transformation assay

6.3.2.1 Initiation assay and promotion assay
= If a given chemical concentration results in excessive cell death and/or cells fail to reach
confluence at the end of transformation assay because of chemical toxicity, the concentration is
not valid for transformation assessment and excluded from focus-counting, statistical analysis
and judgment, and “toxicity” is recorded in the data sheet.
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When contamination or technical problems are observed, if, for a given concentration, the
number of damaged wells is >7, the concentration is not considered valid for transformation
assessment and is excluded from focus-counting, statistical analysis and judgment. In such cases,
“contamination”, “accident”, “technical error”, etc. are recorded in the data sheet.

In the positive control, there must be a statistically significant increase in the proportion of wells
having transformed foci compared to the corresponding negative control (one-sided chi-square

test, p<0.05, upper-sided).

6.3.2.2 Initiation assay

In the negative control, the number of wells having transformed foci must be 15 wells/plate or
less (if there exist damaged wells, <15.625% of undamaged wells).

If there is no statistically significant increase in the proportion of wells having transformed foci at
any dose (in case of negative results), four valid test chemical concentrations are necessary, at a
minimum, to accept the transformation assay for evaluating a chemical. Those concentrations
should include at least one concentration near the NOEL and three concentrations in the range
between the NOEL and the ICq in the concurrent cell growth assay.

6.3.2.3 Promotion assay

In the negative control, the number of wells having transformed foci must be 20 wells/plate or
less (if there exist damaged wells, <20.833% of undamaged wells).

If there is no statistically significant increase in the proportion of wells having transformed foci at
any dose (in case of negative results), four valid test chemical concentrations are necessary, at a
minimum, to accept the transformation assay for evaluating a chemical. Those concentrations
should include at least one concentration near the NOEL and two concentrations in the range of
growth enhancement when the chemical enhances cell growth (increases cell density in the cell
growth assay). When the chemical does not induce growth enhancement but induces cytotoxicity,
the cytotoxicity observed in the concurrent cell growth assay may not be similar to that observed
in the transformation assay, since the durations of chemical exposure to the cells are different
between the cell growth assay (3 days) and the transformation assay (10 days). Consequently,
chemical toxicity is sometimes accumulated over the 10 day duration of the transformation
promotion assay and the valid plates may be lost because of chemical toxicity. In such cases, four
valid plates are also necessary in the concentration range where cells are not killed and are
confluent at the end of the transformation assay. If excessive toxicity is encountered, it may be
necessary to repeat the assay in a lower concentration range.

6.4 Assessment criteria

The assessment criteria are the same as those of 6-well method except that a statistical analysis is

performed for the proportion of wells having transformed foci (number of wells having transformed

foci/number of wells observed) using chi-square test with Bonferroni adjustment, p<0.05, upper-sided.

7. References

(1) K. Sasaki, H. Mizusawa and M. Ishidate, Isolation and characterization of ras-transfected BALB/3T3
clone showing morphological transformation by 12-O-tetradecanoylphorbol-13-acetate, Jpn. J. Cancer
Res. 79 (1988) 921-930.



606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637

(2) K. Sasaki, H. Mizusawa, M. Ishidate and N. Tanaka, Establishment of a highly reproducible
transformation assay of a ras-transfected BALB/3T3 clone by treatment with promoters, Basic Life Sci.
52 (1990) 411-416.

(3) S. Asada, K. Sasaki, N. Tanaka, K. Takeda, M. Hayashi and M. Umeda, Detection of initiating
activities of chemicals using v-Ha-ras-transfected BALB/c 3T3 cells (Bhas 42 cells), Mutat. Res. 588
(2005) 7-21.

(4) K. Ohmori, K. Sasaki, S. Asada, N. Tanaka and M. Umeda, An assay method for the prediction of
tumor promoting potential of chemicals by the use of Bhas 42 cells, Mutat. Res. 557 (2004) 191-202.

(5) K. Ohmori, M. Umeda, N. Tanaka, H. Takagi, I. Yoshimura, K. Sasaki, S. Asada, A. Sakai, H. Araki,
M. Asakura, H. Baba, Y. Fushiwaki, S. Hamada, N. Kitou, T. Nakamura, Y. Nakamura, H. Oishi, S.
Sasaki, S. Shimada, T. Tsuchiya, Y. Uno, M. Washizuka, S. Yajima, Y. Yamamoto, E. Yamamura and
T. Yatsushiro, Inter-laboratory collaborative study of cell transformation assay for tumor promoters
using Bhas 42 cells by non-genotoxic carcinogen study group in Japan, ATLA 33 (2005) 1-21.

(6) A. Sakai, BALB/c 3T3 cell transformation assays for the assessment of chemical carcinogenicity,
AATEX, 14, Special Issue (2008) 367-373.

(7) A. Sakai, K. Sasaki, D. Muramatsu, S. Arai, N. Endou, S. Kuroda, K. Hayashi, Y-m. Lim, S. Yamazaki,
M. Umeda and N. Tanaka, A Bhas 42 cell transformation assay on 98 chemicals: The characteristics
and performance for the prediction of chemical carcinogenicity. Mutat. Res., 702 (2010) 100-22.

(8) A. Sakai, K. Sasaki, K. Hayashi, D. Muramatsu, S. Arai, N. Endou, S. Kuroda, P. Albrecht, S.
Bohnenberger, T. Kunkelmann, M. Asakura, H. Hirose, N. Ishii, F. Mizuhashi, S. Kasamoto, M. Nagai,
K. Pant, S.W. Bruce, J.E. Sly, S. Yamazaki, M. Umeda and N. Tanaka, An international validation
study of a Bhas 42 cell transformation assay for the prediction of chemical carcinogenicity. Mutat. Res.,
725 (2011) 57-77.

(9) OECD Guidelines for the Testing of Chemicals. Test No. 473: In vitro Mammalian Chromosome
Aberration Test.

(10) OECD Guidelines for the Testing of Chemicals. Test No. 476: In vitro Mammalian Cell Gene
Mutation Test.

(11) G. W. Snedecor and W. G. Cochran, Statistical Methods (8th Edition), lowa State University Press,
Ames, 1989, pp. 125-128.



anjeA wnwiull\ :NIN
anjeA wnwixel XN
uoneiAap pJepuels :qS
o8eJony AV

Aessy Jo Jaquinp :3unon

6 9¢ L9 6Ll G6v Ll 8l 9 € 14 ov 89 9 081 6 € 8l vy ¢6 Ll 00410 I4H Ul Apmis asnoy-uj
86 9€ 88 o€l 609 69 ol 14 81 6€ ¢0l ¢ L 14 ¥4 Gt ¢l 69 00dId Apnys uonepijen ||SM-96
[4> Ll 1§ ¥olL €¢€ LS 06 14 I ol G¢ 0v 8¢ G¢l g 0 el 9¢ €6 99 93e5a.40 I4H ul Apms @snoy-uj
Aesse uoljowoid
€§ €¢ ¥9 191 89y Ll 97¢! G ¢ Ll 4% 8¢ G 9Ll G ¢ ol 6¢C 8¢ Ll 00410 I4H Ul Apms esnoy-uj
€g €€ €8 801 €¥S 99 67l 8 I €l 9¢ LL 0¢ Gyl 8 I 14 e 08 99 02dId Apnys uonepljen ||SM-96
G¢ 8l 89 68 L'GE 19 (] 4 0 g vl ¥e¢ 8¢ 96 4 0 L gl §¢ 29 93e5a.40\ I4H ul Apms asnoy-uj
Aesse uoneniu]

NVIQIW  NIN  XVIA as AV ¢XAS+AV NVIAIW  NIN  XVIA as Av ¢XdS+AV NVIAIW  NIN ~ XVIA as Av

S||aM 96,/1004 SUIARY S|[aM JO JaquinN]|3iuno) S||aM 96,/1004 SUlARY S||aM JO JaquinN| juno) S||aM 96,/1004 SUIARY S[|]9M JO JaquinN]| juno)
|043U0D BAIMSOd |043u00 O%H |043u02 OSINA sg4 29.4nos ejeQ
poyiew ||I3M-96

¢'8¢ 8L 8lv G6 <Ll 9F €8 SY ¢e  GL 8L Ly Ll 0¢l €9 0¢ ¢€¢1 8¢ G9 9¢ 0041 I4H Ul Apms asnoy-uj
8'l¢ Ly Ly ¢8 ¢¢c 66 VL G'¢ 80 ¢6 8l L'e 6¥ 68 8¢ 0L 66 1¢ vy 66 93e3alolN| s|edlwayd gg uo Apms asnoy-uj
LG1 89 ¢¢e ¢S 6Vl V¢ ve €¢ gL L¢ 90 ¢¢ ¢ 96 Ge 80 861 0¢ 9¢ ¥¢ 93e3a.o Apn3s uonepijeA—e.d ||9M-9
gLl €8 ¢0§ 97¢l 8le oF 86 9¢ L0 €91 ¢¢ ge ¥¢ ¢ol €€ L0 8vl 6¢ ¥y 6¢ 935940\ Apnys uoneplieA |lPM-9
Aesse uoljowo.id
L'e 8¢l ¢6v 68 80¢ L€ 99 [23 gL ¢L 91 ve Ll v'8 oY G0 L6 4 v LE 0041 I4H ul Apmys esnoy-uj
€'6¢ 0Ll ¢6v 68 8G¢ 66 0G 8l G0 89 vl [ 14 8'¢G x4 G0 88 9l 9¢C 66 93egelolN| s[edlwayd gg uo Apmis asnoy-uj
gve 69 L0§ GO0L Gv¢ L¢ 1e Sl ol Ll ¥'0 i€ A 8l €0 68 9l 0¢ ¢ 938340\ Apm3s uonepljea—a.d ||9p-9
6'¢C ¢6 005 67¢I 89¢ 8€ €q §¢ <l 89 el 9¢ 0¢ a9 €¢ 80 8L L'l 8¢ G€ 935240 Apnys uoneplieA ||9M-9
Aesse uoneniu]

NVIQIWN  NIN  XVIA as AV ¢XAS+AV NVIAIWN  NIN XV as Av ¢XAS+AV NVIAIFWN NIN ~ XVIA as Av

100} J0 JaquinN|unon 1004 JO JaquinN| juno) 100} JO JaquinN| 3unon
|043U0D BAINSOd |043u0d Q%H |oJ3u02 OSING sSg4 20.4n0s eje(
POYISIN IIPM-9

S|013U0D 9ANISOd pue SA[ESaU Jo AoUaNnbaiy UolFeliofSue. |

PR ELAR

€1 xauuy




)

auazuaq 1OH «
(a|nejon Ajqissod) ‘Jayje ul 8|gnjosul <poob Aion> (auipinjoL £Hoy
sulwe ojjewoly O0A se -Joyodje ul 8|qnjos a|gnjos A1ap pllos -ose) | G-12-9€9 eHN vl |@puojydoipAy suipinjo] - o
(a1neion
-UON Ajqissod) D) o
punodwod 0, LZ ¥e awnjoA [oyooje <poob Kion> (spunodwioo 0 sy TOSYeN
ajuasle ojuebiou| Aq sa|iejon 9%,0 ul a|gnjos Apybis a|qnjos Ajeal4 plos olussly se) | | G-9v-#8// N 0cl a)Jluss.ie wnIpos
N 4
(edfy !
|ogJoyd-uop) JoyeAnoe <(a|gnjosul <o
aseuny uisjoid (anejon-uopN |oueyje ysowe) Jood A1an> (d1) . _:. >
punodwod suadiayig | Alqissod ‘umoudun) [ Jo OSING Ul djgnjos 3|qn|os JON pllos PaISIIION |G- #-208V€E SS9 ulaJaza|y
&
ﬁzYz\IAU
wJoj0.I0|yo <poob Aian> - ,rl/zl.
Bnip suiwe)siy-nuy (enejon-uoN Jw ¢ ui ‘joyoole Jayem Jw (dl) / aplojyo0IpAy
‘aulwe olphoolsley | Ajqissod ‘umounun) |w G ul saAjossip wb || G ul saAjossip wb | pljos paisi| 10N 6-£2-SE1L 19H 8627 aus|UAdeyiay
alwl ]
<(s|gnjosul ﬁﬂxza
(proe (aInejon-uoN [oyooje Jsowe) Jood A1on> (pdL)
alig) AeAUSp plosalg | Alqissod ‘umouyun) | oy urajgnios Ajgai4 | D. 0Z 18 1/Bwi gg'0 plIoS PalSIlION | 6-EL-¥EY L€ PIOE lloyooyI
CTETN P _
uoljeAl}oe dljogeew -UoN A|qissod) "auazuaq pue auojede <(aignjosul |
salinbau ‘uoguesolpAy (3s0) ur a|gn|os ‘joueyye | Isowie) Jjood A1on> (D) _
onewole 211940404 BH ww QL-0LXL"L ul a|qnjos Apybis 0,12 ¥e /6w G000°0 pijos N4 €-0/-€S = 8/2 auaoelyue[ yelzuaqig
Q)
<poob Aian> (spunodwod _ z
punodwoo (elnejoa-uoN) 2,02 wniwpen 1OPD
wniwpes oluebiou| | O, 959 Je BH ww o1 auojede Ul 9|gn|os 1e qw 00L/b ovL plos se) | 2-¥9-80101 €8l apLIo|YD wniwpeD
uoljeAljoe odljogeaw <Jood Alon> _"IUI.W|IZ..
salinbal ploe (3s9) (,0) v ,ﬂ\_/\|/\ﬁ_/L
‘aulwe oijewoly  |(8nejoa-uoN Ajqissod)| onede ‘uayis ul |0S D, GZ Je /bW i pljos pajsi| JON £-96-€G €22 auaJonpoulwe|f}eoy-g
[oloz
(Aumejon) (syuanjos 1ay1Q) aoueleadde | Aep o se]
SSE|0 |ed1way) ainssaid Jodep Aignjos Db__Q:_OW 191e A |eaisAuyd OHVI S\740) 21NnonJ)s [eolway) ‘MIN QweN [edlway)

-APN}s UoNEPI[EA POYISW [[oM-9 8U} 10} S|0JJU0D SAlISOd PUE S|ESIWBLD S8} papod ¢ | JO Sasse|d pue saiadoid [edjway)

‘8G 9lqeL

¥T Xauuy




uabouioied-uop
Jajowold-iown |
uabouloie)

/6 1> 100d AioA /6 Q|- 400d /6 00 L-01 Syesepow /6 000L-001 Poob /6 000 L < pPoob AioA
‘ulJazaw pue 1OH ausjuAdeyiaw 1oy} 3daoxa (Juiy xapul/Aob-yiu-wiuiauxoy/:duy 1 JNXOL) Jom}eN eyeq ABojoaixo ] ul (gaSH) yueg eyeq saoueysqng snopJlezeH wouly eyep Auadoud [eoiwsy)n

(edAy joquoyd) Jojeanoe

P
o W
..ﬁ_.,w/‘vo...

g

(Vdl) sjeyeoe

aseuny ulejold (Gl OSINa (d1) -¢ L-logioydiAouedspess}
punodwod auadialig -UoN Alqissod) Ul AW 00} 0} 8[gnjog | 3lgejieAe ejep ON pllos PalsI|JON  |8-62-19991 19 -0Cl
UoIeANOE dlj0qelaW (alve|0n-UON) <lood Ason> P
salinbai {uogiesoipAy 0,92 auazuaq pue ‘auan|o} 0.G¢C (D) ’ -
ojewoue o10AoAjod | 1e BH ww g-0LXE'y | ‘dusjAx ul 8|gnjog 1e 7/Pw ¢-0LX6'Z plos pajsi| 10N G-6¥-9G 892 aualyjuejoyolAyleN-¢
<poob>
0.5¢ (ON)
|oyooje Jebng (a11ye|0A-UON)) J8y}8 ul 8|qnjosu| Je /6w G+01X91°2 pllos paisi| JON 8-G9-69 28l [O)IUUBN-A| Z|
auazuaq
Jw 00l ‘4eyie £
Jw 0€G ‘wJojololyo N N
(e13B10A-UON) W g°g ‘auojeoe <djelopow> 7 _ J\o
(3s®) 0,62 W 0S ‘loyod|e Jw 2.5¢ (9N) oo Nagyo
plojexyje aulind je BH ww 6-01LXe" L | 99 Ul soajossip wb | | ye 1/Bw #+01X9L°¢C pllos € Z2-80-89 © 6l sulyed| L1
(ane|j0A-UON) HO,  OH
0. ¢6l 1e auazua(q ‘wJiojolojyo T\ LOH
juepixonpuy BH ww 90'0 =Y Bap |  “Joyse ul dgnjosUl <poob> (ON) o
‘ainjonyys suoeT | GL'G9Y © Bd 6.16°. |:[ouByld Ul Jw/Bw 200 Jw/b €¢°0 pllos pajsi| JON /-18-0G O 9.l ploe 91qJ0osy-1| 0}
wiojoIo|yo
Jw Gg ‘euszuaqg W
UOIBAI}OR DI|OgE}oW (a1ej0A-UON) Z9 ‘joueyidw W 0/ <Jood Ason> OOO
salinbal ‘uogJesoipAy (¥ee) 0,52 ‘loyo9|e a)njosqe Juw 2,52 (,ON)
oljewoue o10AoAl0d | 38 BH ww 9-01X/9°Z | 29 Ul seAjossIp wb | je 7/6w €1-40°0 pljos € /-Cl-02) 8.1 suddeIYUY| 6
loroz
(Aynejon) (syuanjos J1ay10) aoueleadde | Aep jo se]
SSE|0 [eolway) alnssaid Jodep Ajgnjos h«c.__n:_ow 191e M\ |eaisAyd oYVl sSVvD alnjonys [ealway) ‘MIN sweN [eolwayd| #




(adAy joquoyd

-UoN) Jojeanoe <(a|gnjosul -
aseuny| uigjoid (anejon-uou Joueyd jsowe) Jood Aian> (d1) 4\
punodwoo suadia)d|A|qissod ‘umouyun)|Jo OSINQ Ul 8|gnjos 8|gn|os JoN pllos pajsi ION  [G-L#-208%E GS9 ureIaza|
uoljeAljoe oljogejaw T
saunbau (a|nej0A-UON) auazuaq <lood Aian> A A A
‘uogJesolphy 0. GC pue ‘susn|o} 0.G¢ (D)
oewoJe 01joAoAlod |18 BH ww g-0LXE 7| ‘eudiAx uis|gnjos | e /6w g-01X6'2 plos pajsi| 10N G-61-99 89¢ dUBIYJUE|OYDIAYIBN-E
71
ﬁzYz\lmmu
wJ0jolo|yo <poob Aian> = ()z\
Bnup suiwe)lsiy-nuy (e|ej0A-UOU qJw ¢ ul ‘loyode Jw Jayem Jw (d1) / aplojyo0IpAY
‘aujwe o1[oho0u8)8H |AlqIssod ‘umousun)| G ul saajossip wb | (G 0 ul seAjossip wb | plos pajsi| JION 6-€2-GEl 1OH 8627 auajuAdeyia|y
<(ajgnjosul J
(poe ajig) (aIej0A-UOU joyoole Jsouwje) Jood Ason> (pdL) H
aAlleALISp PloJalS | Alqissod ‘umouun) |10y uj ajgnjos Aj@aid| O. 0T 18 1/BW 8€'0 pljos pajsi| JON 6-CL-vEY 118 ploe dljoydooyy
uoleAnoe (emejon "‘auazuaq Py )
ol|oge}aw salinbal -uou A|qissod) pue auoj}eoe <(e(gnjosul
‘uoques0lpAy (3s0) ul s|gnjos ‘joueyye | Isowie) Jood Aioa> (D) i
anewode 2119AoAj0d | BH ww 0L-0LXL L | uieignjos Apublsg | . 22 ¥e 1/6w G000°0 plos V2 ©-0/-€S e 8/2 ausdelyiue[ y‘elzuaqiq
(0)
(aejon-uoN) (spunodwod N 2
punoduwiod Do <pooB A1oAs 0,02 wniwpen 19PO
wniwped ojuebioul | 9gg e BH ww Q| | suoyeoe Ul d|gnjog | e W 00L/6 ol plios se) | Z¥9-80L01 €8l SpLOJYd Wniwped
(a1nejon-uoN) <(s|gnjosut
uoljeAioe d1j0gels|N (pajejodesxs) JENE) jsow|e) Jood Alons> .
‘uogJesolphy 0. Gg e ‘aus|Ax ‘auan|oy 0.6 (D)
ojewo.e o1joAokjod | BH ww 6-0LX61'G | ‘dudszuaqg ul 8|gnjog| e 1/Bw ¢-01X09'} pllog | 8-2€-0S 414 auaJAd[ eJozueg
UONBAIOE 1j0ge}owW <Jood Ason> -
salinba pIoe o1}908 (3s9) (,0) o @Hﬁu
‘aulwe oljewoly  [B|11ejoA-uou A|qissod| ‘Jeyls ul a|gnjos D, GZ 1e 1/Bw i pios paisl| 10N €-96-€G €z aualonjjouiwelf1eoy-g
loroz
(Annejon) (syuanjos oY1) douelseadde | Aep jo se]
SSe|o |eolway) ainssaid Jodep Aljignjos nb__pz_ow 191\ |eaisAyd OYVI SVYD 2INjonJ}s |eaiwayn "M aweN [ediwsy)

,APNIS uonepIEA poylaw [|om-96 JO || 9seyd pue | aseyd ‘eseyd uolepljea-aid aU) Jo} S|EOILBYD }$8) JO SOSSE[D pue saladoid [edlway)

GT Xauuy




Quazuaq
Jw 001 “Jaye

JW Q€S ‘Wliojoioyo " 1_H_
(ajnejoA-uop) W GG ‘euojeoe <o)elopows> i _\ .%.mu
(189) 3,62 | qu 0g ‘loyoole Jw .52 (ON) L
plojeyje suund  |¥e BH ww 6-0}X€ 2 |99 Ul saajossip wb || je /6w #+01X91 2 pllos € 2-80-8S = 761 suleyen| 9l
(a1nejon-uoN) auszuaq WO OH
D, 261 18 BH ww | ‘wiojoioyo ‘Joyie = o
juepixopuy 90°0 =M Bap G1'59f | Ul 8|gnjosul ‘joueyid <poob> (ON) 0™
'81njoNnJ}s suojoeT] jeed 616, ul Jw/bw z0'0 Jw/b €¢°0 pllos pajsi| JON /-18-08 OH 9/l ploe 21qI00sy-1| G|
Jw Ggg ‘auazuaq
Jw z9 ‘loueysw
(e|nej0A-UON) W 0/ ‘loyoole <J00d Auan>
uogJeoolpAy (¢¢¢1e9) O, Gz 1B ajnjosge Jw 0.5¢ (ON) OOO
ofjewoue oljohohlod | BH ww 9-01X/9'Z |19 ul seAjossip wb || e /6w ¢ L-40'0 pllos € ,-2L-0Cl 8.l ausoeIyuy| 11
ZHH
(,ON) Ll
(-€5-69 /—kl)m 0
sonoiqnue (e|nejon-uou <9lelopow> ‘uioidwy o 0% ]
uejoe|-ejag Alqissod ‘umouxun)| ojgejieAe ejep oN Jw/bw 0g pljos se) ¢ €-25-69 0 L€ }[es wnipos uyjoidwy| ¢}
S
(ed£y j0guoyd) N
JojeAljoe aseuny ¥ Sy (VdLl) eereoe
uigjold ‘punodwod (eejon OSIQa ut (d1) -¢ L-|ogioydjfouedapes)a)y
auadia)g -uou A|gissod) AW 00| 01 8|gnjog | 8lge|ieAe ejep ON pljos paisi| ION [8-62-19991 /19 -0-¢L|Zl
punodwod <(4ood
olueBlo snejoA 0} 8S0[0) 8)eIapOW>
‘Weals Yim s|ijejoA 0,92
1110} Z€°0 1D, G2 18 ‘oo 18 /bW $+01X99'} ()
sulwe oljewoly BH ww 1-01X09'2 | ‘loyooe ui 8|gnjog ‘a|gnjos Apybiis pinbq l ¥-€G-G6 10l aulpinjo-0f ||
(ainejon
-uou A|qissod) (D) .
JEH 0=ty “OSVEN
punodwod Do L 1E BWN|OA joyoole <poob Alan> (spunodwoo N
ajluss.e ojueblou| Aq 8|ejoA %0 ut 8|gnjos Apybis a|gnjos Ajeal4 pljos olussly se) | | G-9p-+8// N 0cl 8jlussie wWnIpog| 0l
(anejoA <lood> HO
juabe BunelAyy -uou A|gissod) (%S0 (0) ONHN—D—N—NO (ONNW) auipiuenfososu
‘aulpiuenbosoliN | d|qejieAe ejep oN | OSINQ Ul 8Ignjog | >) ajgnjos Apybis pllos | 1-GZ-0. HN Iyl - N-0o4u- N-AYldIN-N| 6
[oloz
(Anelon) (syuanjos 18Y10) aoueleadde| Aep Jo se]
SSE|o |eolway) ainssaid Jodep Aljignjos nb__pz_ow 191e M\ |eaisAyd oYVI SVYD 21NjonJ}s |esaiwayn “MIN aweN [ediway)| #




uabouloied-uoN
Jajowoud-lown |
uabouloie)

7/6 1> Jood Asan /6 0L-| Jood (/6 00L-0) S1esepow (7/6 000L-001 Poob (7/6 000L< poob Aiea
Jazaw pue 1OH ausjuAdeyiaw Joj 1dadxs (Jwiy xapul/Aob-yiuswiu-iauxoy//:diuy 11 INXOL) Y1omiaN eyeq ABojooixo] ul (9aSH) yueg eyeq seduelsqng snoplezeH wody eyep Auadold |esiwsy)

uoleAloe oljogelaw

salinbal (aIne10A-UON) <(agnjosul _
‘uoqueolpAy 0,6z le suszuaq ‘Jeyie | ¥sowle) tood Aien> (DN) 1
anewole 2119AoAl0d | BH ww G-01XZ6'8 | ‘loyooe ul sjgnjog | O, GZ 18 1/Bw gL' plos e 0-00-621 202 auaikd|ze
[SE]
=
oS
Sl
ETEN SJUBA|OS Jejod <poob A1aA/poob> (ON) P M
punodwod suadis)g| -uou A|qissod) u e|gnjos AlybiH 8[gn|os alnY pllos palsi| 1ION |G-GZ-€/9/1 HO ____u: 9¢€ |ogJoyd| L2
apljnsIp uogJed pue
(eIeloA-UON) | ‘suszusq ‘sucjece <lood Aien> OO
uogJesolpAy O, G2 e “Jayle JAyelp 0, GC (ON) O
onjewo.e o1joAoklod | BH wiw 4-01X12") | ‘loueyie ui 8jgnjog [je 1/Bw gL L - 226'0 plIos € 8-10-68 8Ll auaJyjueuayd| oz
<poob> :w Hp
2 52 (ON) MO
loyooje uebng (eInei0A-uoN) Jaye ui ejgnjosu| | e /6w G+01X91L'Z pIIoS oISl ION | 8-G9-69 o z8l loyuueN-a[ 61
(a1ejon Alqissod) ey <Jood>

punodwod 0. G2 e ‘WJ0joIo|yo ‘joyoole 0.G¢ (ON)

plouedoidifuayd | BH ww g-01X92'C Upm a|gIosIn Je /6w €+01XE9¥' 2|  pInbi € 0-€5-26 ¥9l lousabn3| gl
wJojoIojyo ‘joueyie
(e1ej0A-UON) ‘auazuaq Ul 8|qN|0S <poob Atan> H

0, ¢ {louey)e ‘joueyiaw 0.9C (ON)
wejoe fpiwy  |je BH ww g-0LX6°L | Ul 9|gn|os Aj@al4 | e 1/BW 9+01XSZ'S pllos 14 2-09-G01 €Ll wejoejoiden| /|

[oloz

(Anelon) (syuanjos 18Y10) aoueleadde| Aep Jo se]

SSE|o |eolway) ainssaid Jodep Aljignjos nb__pz_ow 191 |eaisAyd oYVI SVYD 21NjonJ}s |esaiwayn “MIN aweN [ediway)| #




Provided for non-commercial research and education use.

Annex 16 : o ooy "
X Not for reproduction, distribution or commercial use.

MUTATION
RESEARCH

"

Genetic Toxicology and

Environmental Muragenesis

This article appeared in a journal published by Elsevier. The attached

copy is furnished to the author for internal non-commercial research

and education use, including for instruction at the authors institution
and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party
websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/copyright



Mutation Research 702 (2010) 100-122

Contents lists available at ScienceDirect

Mutation Research/Genetic Toxicology and
Environmental Mutagenesis

journal homepage: www.elsevier.com/locate/gentox
SEVIER Community address: www.elsevier.com/locate/mutres

A Bhas 42 cell transformation assay on 98 chemicals: The characteristics and
performance for the prediction of chemical carcinogenicity

Ayako Sakai*, Kiyoshi Sasaki, Dai Muramatsu, Shoko Arai, Nobuko Endou, Sachiko Kuroda,
Kumiko Hayashi, Yeon-mi Lim, Shojiro Yamazaki, Makoto Umeda, Noriho Tanaka

Laboratory of Cell Carcinogenesis, Hatano Research Institute, Food and Drug Safety Center, Hadano, Kanagawa 257-8525, Japan

ARTICLE INFO ABSTRACT

Article history:

Received 16 February 2010
Received in revised form 5 July 2010
Accepted 17 July 2010

Available online 23 July 2010

The Bhas 42 cell transformation assay is a short-term system using a clone of the BALB/c 3T3 cells trans-
fected with an oncogenic murine ras gene (v-Ha-ras). The assay has previously been reported to be capable
of detecting the tumor-initiating and tumor-promoting activities of chemical carcinogens according to
the different protocols, aninitiation assay and a promotion assay, respectively. We applied this short-term
assay to 98 chemicals to characterize the assay and evaluate its performance for the detection of chemical
carcinogenicity. When the assay results were compared with the existing genotoxicity data, the Bhas 42

Ié?;‘;vz;di;lls cell transformation assay could detect a considerable number of Ames-negative and Ames-discordant
Cell transformation assay carcinogens: and the promotion assay detected most of those Ames-negative and -discordant carcino-
Initiation gens. This fact suggested that the Bhas 42 cells behaved as initiated cells in the transformation assay. The
Promotion performance indices were calculated from the assay results of 52 carcinogens and 37 non-carcinogens.

The concordance was 78%, sensitivity 73%, specificity 84%, positive predictivity 86%, negative predictivity
69%, false negative 27% and false positive 16%. Of these values, the concordance, specificity, negative
predictivity and false positive were superior and the other performance indices were equivalent to those
of conventional genotoxicity tests. From overall results, we concluded that the accuracy of prediction of
chemical carcinogenicity would be improved by introducing the Bhas 42 cell transformation assay into
the battery of in vitro assays.

Carcinogenicity of chemicals

© 2010 Elsevier B.V. All rights reserved.

1. Introduction

The carcinogenicity of chemicals has been predicted with geno-
toxicity assays. In vitro cell transformation assays can detect
chemical carcinogens but are classified into a category different
from genotoxicity assays [1-4]. The cell transformation assays
attract attention as an additional in vitro method to predict the
carcinogenicity of chemicals, since there are concerns about the
carcinogens to which conventional genotoxicity assays are insen-
sitive [5]. An analysis estimated non-genotoxic carcinogens to be
present in 12% of carcinogens classified into Group 1, 2A and 2B by
the International Agency for Research on Cancer (IARC) [6].

BALB/c 3T3 cells and C3H 10T1/2 cells have been used for the cell
transformation assays [7]. The assays using these cell lines require
longer period compared with the conventional genotoxicity assays,
but achieve production of visible transformed foci. Also, in the assay
there are initiation and promotion stages that mimic the two stages
in the carcinogenicity tests in experimental animals, and most of

* Corresponding author. Tel.: +81 463 82 4751; fax: +81 463 82 9627.
E-mail address: sakai.a@fdsc.or.jp (A. Sakai).

1383-5718/$ - see front matter © 2010 Elsevier B.V. All rights reserved.
doi:10.1016/j.mrgentox.2010.07.007

the non-genotoxic carcinogens can be detected as promoters of cell
transformation in the two-stage cell transformation assay, where
the target cells are initiated with a known tumor initiator prior to
treatment with a test chemical [8-10].

Recently a short-term cell transformation assay has been devel-
oped [11], using the Bhas 42 cells which were established from the
BALB/c 3T3 cells through the transfection with a plasmid pBR322
containing Ha-MuSV-DNA, clone H1 (v-Ha-ras) [12-14]. The Bhas
42 cells are transformed by known tumor promoters, includ-
ing 12-O-tetradecanoylphorbol-13-acetate (TPA), okadaic acid and
lithocholic acid, without initiating treatment with a known tumor
initiator such as 3-methylcholanthrene (MCA) [11], and are pre-
sumed to be initiated toward transformation by the introduced
viral ras sequence [15]. Thus the Bhas 42 cell transformation assay
does not require pretreatment to detect tumor-promoting activity,
and the assay period is 3 weeks instead of 6 weeks in the BALB/c
3T3 cell transformation assay. Because of the increased sensitivity
of cells to transformation, the assay scales such as the dish size,
the dish number, the medium volume, the serum concentration
in the cultures and the number of medium exchange have been
diminished, so that the cost performance is improved. The Bhas
42 cell transformation assay has been proved by Asada et al. to
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Initiation assay:

Cells are ded at a density of 4 x 10° cells/well onto 6-well microplates.
Day0 1 4 7 1 14 2
4 VI" Vi AV

I I ]

<+ Growth phase — Stationary phase ——

Promotion assay:

Cells are led at a density of 14 x 10° cells/well onto 6-well microplates.
Day 0 4 7 1 14 21
Growth
-— phiase S y phase

4, Addition of a test chemical;
W, Medium change with the addition of a test chemical;
7, Medium change

Fig. 1. Illustration of the Bhas 42 cell transformation assay.

be capable of detecting tumor-initiating activity as well as tumor-
promoting activity of chemicals depending on a change between
the two protocols, the initiation assay and the promotion assay [16].
The protocols are illustrated in Fig. 1. In the initiation assay, the
cells are inoculated at a low density and treated with a test chem-
ical in the beginning of the assay period so that the target cells
can undergo cell division several times before contact inhibition of
growth at confluence, and thus DNA damage is fixed as mutations
in the genes. In the promotion assay, the cells are seeded more
densely than in the initiation assay, and the treatment with a test
chemical is started just before confluence (at sub-confluence) and
continued longer than in the initiation assay.

Employing arsenic compounds, Muramatsu et al. verified that
the sensitivity of Bhas 42 cell transformation assay for the detec-
tion of initiating activity is similar to that of the conventional BALB/c
3T3 cell transformation assay, and the sensitivity for the detection
of promoting activity is equivalent to that of the two-stage BALB/c
3T3 cell transformation assay where the target cells are initiated
with a sub-threshold dose of MCA [17]. Tanaka et al. conducted an
interlaboratory collaborative study on the Bhas 42 cell transforma-
tion assay by 6 laboratories, and demonstrated that the assay on 9
chemicals is reproducible and applicable to the detection of both
initiating activity and promoting activity of carcinogens [18].

We applied the Bhas 42 cell transformation assay to 98 chemi-
cals including known carcinogens and non-carcinogens to evaluate
its performance for predicting the carcinogenicity of chemical sub-
stances under a project financed by New Energy and Industrial
Technology Development Organization (NEDO) in Japan. In this
paper, we present the assay results of individual chemicals and the
performance indices calculated from the results. We also compared
the assay results and performances with existing genotoxicity data
to characterize this assay.

2. Materials and methods
2.1. Cell culture

Bhas 42 cells were expanded and cryopreserved in a large batch prior to trans-
formation assays. The cells were proliferated in Eagle’s minimum essential medium
(Nissui Pharmaceutical, Tokyo, Japan) supplemented with 10% fetal bovine serum
(FBS; Moregate Biotech, Bulimba, Australia, and GIBCO™, Invitrogen, Carlsbad, CA,
USA) (M10F) in a humidified 5% CO, incubator at 37 °C, and subcultured using 0.25%
trypsin (Invitrogen) when the cultures reached about 70% confluence. The multi-
plied cells were suspended at 5 x 10° cells/mL in fresh M10F containing 5% dimethyl
sulfoxide (DMSO; Wako Pure Chemical Industries, Osaka, Japan), frozen in 0.5 mL
volumes at —80°C and stored in liquid nitrogen. The transformation assays were
always started from this frozen stock. Dulbecco’s modified Eagle’s medium/Ham'’s
F12 (Invitrogen) supplemented with 5% FBS (DF5F) was used for the transforma-
tion assays. The two batches of FBS, which were prescreened to produce a minimal
number of transformed foci in the Bhas 42 cells treated with DMSO alone and an
appropriate number of foci in the cells treated with 1 pg/mL of MCA or 0.05 p.g/mL
of TPA in the transformation assay, were used [2,7].

2.2. Chemicals

Benz[a]anthracene [56-55-3], 5-azacytidine [320-67-2], barium chromate
[10294-40-3], benzo[a]pyrene [50-32-8], cyclophosphamide [50-18-0], cyclosporin
A [59865-13-3], 2,4-diaminotoluene [95-80-7], melphalan [148-82-3], MCA [56-
49-5], mitomycin C [50-07-7], sterigmatocystin [10048-13-2], thio-TEPA [52-24-4],
chenodeoxycholic acid [474-25-9], 4-chloro-o-toluidine hydrochloride [3165-
93-3], cholic acid [81-25-4], deoxycholic acid [83-44-3], dichlorvos [62-73-7],
epichlorohydrin [106-89-8], p-limonene [5989-27-5], methapyrilene hydrochlo-
ride [135-23-9], mezerein [34807-41-5], phorbol 12,13-didecanoate [24928-17-4],
sodium arsenate, [10048-95-0], styrene oxide [96-09-3], TPA [16561-29-8], o-
toluidine [95-53-4], zinc chloride [7646-85-7], o-anisidine [90-04-0], benzene
[71-43-2], cobalt sulfate heptahydrate [10026-24-1], diethylstilbestrol [56-53-1],
1,4-dioxane [123-91-1], urethane (ethyl carbamate) [51-79-6], methyl carbamate
[598-55-0], nickel monooxide [1313-99-1], 4-acetylaminofluorene [28322-02-3],
chromotrope FB (acid red 14) [3567-69-9], ampicillin sodium salt [69-52-3],
anthracene [120-12-7], L-ascorbic acid [50-81-7], benzoin [119-53-9], caffeine
[58-08-2], caprolactam [105-60-2], 2-chloroethanol [107-07-3], chromium(III)
chloride, anhydrous [10025-73-7], diazepam [439-14-5], N,N-dimethylformamide
[68-12-2], eugenol [97-53-0], HC blue no. 2 [33229-34-4], hydrocortisone
[50-23-7], phenanthrene [85-01-8], phenol [108-95-2], p-phenylenediamine dihy-
drochloride [624-18-0], rotenone [83-79-4], sodium chloride [7647-14-5], sodium
nitrite [7632-00-0], sunset yellow FCF [2783-94-0], thiabendazole [148-79-8],
triphenyltin hydroxide [76-87-9], barium chloride dihydrate [10326-27-9], tert-
butylhydroquinone [1948-33-0], 8-hydroxyquinoline [148-24-3], propyl gallate
[121-79-9], tetracycline hydrochloride [64-75-5], sodium valproate [1069-66-5]
and sodium orthovanadate [13721-39-6] were purchased from Sigma-Aldrich (St.
Louis, MO, USA). 2-Acetylaminofluorene [53-96-3], 2-amino-3-methylimidazo[4,5-
flquinoline (IQ) [76180-96-6], dibenz[a,h]anthracene [53-70-3], cadmium chloride
[10108-64-2], lithocholic acid [434-13-9], methylarsonic acid [124-58-3], dimethy-
larsinic acid [75-60-5], formaldehyde [50-00-0], nickel (II) chloride [7718-54-9],
p-toluidine [106-49-0], aspartame [22839-47-0], 2,6-diaminotoluene [823-40-
5], p-mannitol [69-65-8], methotrexate [59-05-2], phthalic anhydride [85-44-9],
m-toluidine [108-44-1], sodium fluoride [7681-49-4], valproic acid [99-66-1],
2,3-diaminotoluene [2687-25-4], 2,5-diaminotoluene dihydrochloride [615-45-2],
3,4-diaminotoluene [496-72-0], capsaicin [404-86-4] and salicylic acid [69-72-7]
were obtained from Wako Pure Chemical Industries. Quercetin [117-39-5], sodium
saccharin [128-44-9], phenobarbital sodium salt [57-30-7] and 1-naphthylamine
[134-32-7] were from Tokyo Chemical Industry (Tokyo, Japan). N-Methyl-N'-nitro-
N-nitrosoguanidine (MNNG) [70-25-7] and ethidium bromide [1239-45-8] were
from Kanto Chemical (Tokyo, Japan). Sodium arsenite [7784-46-5] solution (0.05 M)
was from Merck KGaA (Darmstadt, Germany). 2-Naphthylamine [91-59-8] solution
(1001 pg/mL) was from Ultra Scientific (North Kingstown, RI, USA). Furylfuramide
[3688-53-7] was from Ueno Fine Chemicals Industry (Tokyo, Japan).

Test chemicals were dissolved in sterile distilled water, DMSO, methanol (Wako)
or acetone (Wako) as indicated in the parenthesis following “0” of the concentration
columns in Table 1. MCA and TPA were in DMSO. The final concentration of distilled
water was 5% in the culture medium, that of methanol was 0.5%, that of acetone was
0.5% and that of DMSO was 0.1 or 0.5% depending on the solubility of test chemicals
in DMSO.

2.3. Transformation assays

The transformation assays were conducted according to the procedures reported
by Asada et al. with a slight modification [16].

2.3.1. Initiation assay to examine initiating activity of chemicals

One tube of the frozen Bhas 42 cells was rapidly thawed and proliferated once in
M10F up to about 70% confluence and then subcultured in DF5F to reach about 70%
confluence again. Thereafter cells were cultured in DF5F. The cells were trypsinized
and suspended at a density of 2000 cells/mL and seeded onto each well of 6-well
microplates in 2 mL volumes (4000 cells/well, day 0). Six wells were prepared for
each treatment group. At 24 h after seeding, the cells were treated by the addition
of a test chemical solution or the vehicle alone to the cultures, and the treatment
in the initiation phase was continued for 72 h. Following the exposure period, all
treatment media were removed and the cells were refed with medium without the
test chemical (day 4) and subsequently cultured in the normal medium until day
21, receiving medium exchanges on day 7, day 11 and day 14 (Fig. 1). The cells were
fixed with methanol and stained with Giemsa'’s solution. Each assay was performed
including MCA (1 pg/mL) as the positive control and 0.1% DMSO as its negative
control.

2.3.2. Promotion assay to examine promoting activity of chemicals

The promotion assay was carried out in the same manner as the initiation
assay except for the following procedures. The cells were seeded at a density of
7000 cells/mL (14,000 cells/well, day 0) and cultured for 4 days without a medium
exchange. On day 4, day 7, and day 11, the culture medium was replaced with a
fresh medium containing a test chemical or vehicle alone and the treatment in the
promotion phase was continued until day 14 (for a total of 10 days). The cells were
then subsequently cultured in the normal medium without the test chemical for 1
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Results of Bhas 42 cell transformation assay of 92 chemicals.

Chemical? Initiation assay Promotion assay
Concentration CGP Foci/well® Judgment? Concentration CG Foci/well Judgment
(p.g/mL) (p.g/mL)
Carcinogens
2-Acetylaminofluorene (53-96-3) + +
0¢ (0.1% DMSO) 100 33+15 0(0.1% DMSO) 100 70+24
10 99 6.2 £33 1 103 8.7+23
20 62 9.0 + 3.8 5 100 13.0+ 1.9
25 19 95+ 26 10 82 21.7 + 6.3
30 13 7.7 +£1.9 15 71 16.0 + 4.6
40 9 6.7 £2.6 20 62 8.8 £2.5
50 9 7.5 £33 25 61 4.0+ 2.2
MCAf 1 58 37.2 +5.8% TPAS 0.05 146 20.8 + 3.5%
Benz[a]anthracene (56-55-3) + +
0 (0.1% DMSO) 100 1.0+ 1.1 0 (0.1% DMSO) 100 30+13
0.25 84 27 +16 0.25 79 47 +£ 2.1
0.5 73 3.7+20 0.5 70 6.3 £2.7
1 71 8.5+ 23 1 68 9.3 +27
2.5 67 8.0 +32 2.5 64 122427
5 63 112 +£26 5 65 8.5+ 32
10 60 132 + 2.8 10 69 9.7 +3.7
MCA 1 30 15.0 + 3.8* TPA 0.05 151 16.5 + 4.8%
2-Amino-3-methylimidazo + -
[4,5-f]quinoline (IQ)
(76180-96-6)
0 (0.5% DMSO) 100 42 +08 0 (0.5% DMSO) 100 22+19
20 73 72 +23 3.2 95 2.7 +£0.5
40 63 113 +3.2° 5.6 72 32+18
60 56 132 + 4.4 10 92 1.0 £ 0.9
70 55 15.8 +£ 2.3 18 66 0.8 +£1.2
80 48 10.8 + 1.2° 32 65 1.0+ 09
90 42 7.5+ 28 56 51 05+ 0.5
100 37 8.0 £3.0 TPA 0.05 131 17.5 + 5.9%
MCA 1 56 14.2 + 1.6*
5-Azacytidine (320-67-2) + _
0 (5% Water) 100 2.0+09 0 (5% Water) 100 57+12
0.1 40 27 +£18 0.01 104 6.0+2.6
0.13 35 42 +10 0.018 103 8.2+4.0
0.18 26 83+15 0.032 101 6.5+1.9
0.25 18 7.0 £ 4.5 0.056 104 6.2+1.2
0.3 12 7.8 £3.5 0.1 105 6.8+1.3
0.5 2 Toxic 0.18 100 63+2.1
0" (0.1% DMSO) 100 1.5+ 1.0 0.32 99 42+08
MCA 1 47 18.7 + 3.2% 0 (0.1% DMSO) 100 7.7+21
TPA  0.05 149 33.7+5.0%
Barium chromate (10294-40-3) + -
0 (5% Water) 100 1.0 £ 0.6 0 (5% Water) 100 27+14
1 101 0.7 £ 0.8 0.5 95 27+1.6
2 95 27 +£08 1 105 1.7+12
3 77 2.0 £0.0 2 100 23+14
4 58 3.7+ 15 3.5 106 23+£19
5 66 43 +12° 5 105 2.0+ 0.9
7 24 45 +22° 7 109 1.8+12
10 15 45 +24 10 108 1.8+ 15
15 10 35+ 1.8 15 99 23+26
0 (0.1% DMSO) 100 22+15 0 (0.1% DMSO) 100 25+1.6
MCA 1 47 27.5 + 3.4* TPA 0.05 176 20.5 + 1.6*
Benzo[a]pyrene (50-32-8) + -
0 (0.1% DMSO) 100 1.8+12 0 (0.1% DMSO) 100 25 +0.38
0.01 75 43 +2.0 0.01 85 1.0+ 09
0.025 35 7.5+ 2.7 0.025 79 1.8+13
0.05 26 43 +15 0.05 70 13+15
0.1 12 45 +2.1° 0.1 57 13+15
0.25 4 Toxic 0.25 43 0.5+ 0.8
MCA 1 27 14.0 + 3.2* TPA 0.05 152 14.5 + 3.9%
Cyclophosphamide (50-18-0) + -
0 (5% Water) 100 33+22 0 (5% Water) 100 45+ 1.6
100 103 52+12 160 100 37+19
500 101 10.8 + 1.0° 250 105 28 +1.6
1100 55 14.8 + 3.6’ 390 108 42 £+ 25
1300 37 9.7 + 43 620 97 35+1.0
1500 26 9.8 + 3.3 1000 95 1.8+ 1.7
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Table 1 (Continued )
Chemical® Initiation assay Promotion assay
Concentration @gP Foci/well¢ Judgmentd Concentration CG Foci/well Judgment
(pg/mL) (pg/mL)
2000 16 1.2+ 08 1600 87 0.0 + 0.0
2200 13 Toxic 2500 81 0.0 £ 0.0
2400 10 Toxic 0(0.1% DMSO) 100 37+19
0(0.1% DMSO) 100 6.5+ 3.1 TPA  0.05 154 18.5 + 4.1*
MCA 1 63 445 + 2.1*
Cyclosporin A (59865-13-3) + -
First experiment + -
0(0.1% DMSO) 100 1.7 £ 05 0(0.1% DMSO) 100 45+18
2 95 40 £ 1.7 0.0625 100 75 £33
2.5 89 47 +2.6° 0.125 98 6.0 +£4.1
3 89 25+22 0.25 99 6.8 +2.1
3.5 86 27 £1.2 0.5 93 63 +34
4 89 1.0 £ 1.1 1 90 35+£32
45 79 1.0+ 1.1 2 83 1.8+ 1.8
5 78 1.3+1.0 4 79 23+1.8
MCA 1 45 21.7 £ 2.3% 6 74 1.2+ 1.0
TPA  0.05 140 37.8 £ 6.6*
Second experiment +
0(0.1% DMSO) 100 28 £0.8
0.5 104 43+ 15
1 107 47 £1.0
1.6 106 55+24
2.5 108 7.0 +£32°
4 99 48 +24
6 86 58 + 1.0
10 40 62+ 19
15 31 40+ 1.3
MCA 1 35 33.0 + 3.0%
2,4-Diaminotoluene (95-80-7) + -
0(0.1% DMSO) 100 52 +1.0 0 (0.1% DMSO) 100 6.7+ 14
10 90 8.0+22 1 92 73 +1.8
15 98 75+23 3 92 85 +22
20 92 102 +4.2° 5 89 72+15
25 90 10.5 + 3.8 7.5 78 75 +39
30 80 93 +£29 10 75 52+19
35 67 12.3 + 4.4 15 75 3.0+ 1.1
40 52 122 +£3.1° 20 67 0.7 +£1.2
45 45 12.7 £ 2.1° TPA  0.05 138 38.0 + 5.9%
50 33 8.0+24
MCA 1 42 45.8 + 3.8%
Dibenz[a,h]anthracene (53-70-3) + -
0(0.1% DMSO) 100 1.0+13 0(0.1% DMSO) 100 30+ 1.1
0.003 109 28+1.2 0.0003 85 1.0+ 1.1
0.01 86 22 +1.2 0.001 78 30+ 1.8
0.03 65 6.5+ 1.9 0.003 79 28 £0.8
0.1 36 135 + 3.1° 0.01 79 42 + 26
0.3 22 13.8 £2.5 0.03 70 20+22
1 24 12.0 +2.2° 0.1 62 23 +£1.2
3 20 10.5 + 3.6 0.3 56 27+19
10 26 Toxic 1 63 1.0+ 1.1
MCA 1 43 11.7 £ 5.3* TPA  0.05 227 10.8 + 2.6*
Melphalan (148-82-3) it -
0 (5% Water) 100 32+1.0 0 (5% Water) 100 8.2 +4.0
0.1 99 23+18 0.05 93 50+28
0.25 107 55433 0.1 98 82 +43
0.5 105 62+1.6 0.25 93 40+ 15
0.75 109 8.7 +23" 0.5 94 0.7 £ 0.8
1 80 9.5+29 0.75 87 Toxic
13 48 153 £ 4.1 1 90 Toxic
2 20 85+34 0 (0.1% DMSO) 100 48 + 1.5
0(0.1% DMSO) 100 22 +1.0 TPA  0.05 131 333 +3.1*%
MCA 1 61 29.7 + 3.4*
3-Methylcholanthrene (MCA) + -
(56-49-5)
0(0.1% DMSO) 100 22+15 0(0.1% DMSO) 100 23+1.0
0.001 96 1.0+ 15 0.001 95 0.8+ 1.0
0.008 97 1.0+ 09 0.008 93 05+ 0.8
0.016 92 25+1.0 0.016 90 0.5+ 0.5
0.031 93 40+ 1.8 0.031 87 1.0 £ 09
0.063 81 48 + 1.6 0.063 83 15+15
0.125 77 7.7 £22° 0.125 81 27 +16
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Chemical? Initiation assay Promotion assay
Concentration @e? Foci/well® Judgmentd Concentration CG Foci/well Judgment
(p.g/mL) (ng/mL)
0.25 66 12.7 £2.7° 0.25 73 13+12
0.5 53 18.8 £3.9° 0.5 70 03 +0.8
1 42 24.8 + 34 1 68 0.5 + 0.5
2 35 28.7 £ 5.1 2 69 0.5 + 0.5
MCA 1 45 21.2 + 3.6* TPA  0.05 148 10.2 + 3.4*
Mitomycin C (50-07-7) + -
0 (0.1% DMSO) 100 20+ 1.8 0 (0.1% DMSO) 100 3.2+ 21
0.006 84 1.24+1.2 0.004 94 28+ 1.8
0.01 64 37+16 0.006 98 30+17
0.016 37 53+ 1.0 0.01 94 1.0 £ 0.6
0.025 8 52+ 28 0.016 95 0.5+ 0.5
0.039 3 Toxic 0.025 90 02+ 04
0.062 2 Toxic 0.039 86 0.0 £ 0.0
0.1 2 Toxic 0.062 88 0.0 £ 0.0
MCA 1 36 14.7 + 3.0* 0.1 84 0.0 £ 0.0
TPA  0.05 123 19.5 + 3.6*
N-Methyl-N'-nitro-N- + -
nitrosoguanidine (MNNG)
(70-25-7)
0 (0.1% DMSO) 100 1.7 £ 1.2 0 (0.1% DMSO) 100 22+13
0.01 92 0.5+ 0.5 0.01 92 1.0+ 13
0.05 94 0.5+ 0.5 0.05 97 22+16
0.1 99 1.7 £ 0.8 0.1 101 23+1.2
0.15 94 22+ 15 0.15 108 1.8 +£1.0
0.22 93 30+13 0.22 103 1.0 +£ 0.6
0.32 80 50+ 1.8 0.32 117 1.7+12
047 47 6.0+ 1.8 047 103 25+ 15
0.7 15 9.7 + 48 0.7 116 20+ 15
1 6 38+33 1 112 0.7 £ 0.8
2 2 Toxic 2 109 0.0 £ 0.0
MCA 1 36 27.7 + 3.8* TPA  0.05 143 13.8 + 5.9%
Sterigmatocystin (10048-13-2) + -
0(0.1% DMSO) 100 12+15 0(0.1% DMSO) 100 7.8 +£3.0
0.005 118 5.8 +3.3 0.00003 100 73+24
0.01 112 9.5+ 25 0.0001 100 72 +£35
0.02 82 13.8 + 5.5 0.0003 95 72+19
0.03 56 18.0 £ 4.1 0.001 95 8.5+34
0.04 37 235+ 73 0.003 102 52+16
0.05 36 19.8 + 4.4° 0.01 99 1.7 £ 05
0.1 11 Toxic 0.03 89 0.0 + 0.0
MCA 1 62 30.0 + 5.8% TPA  0.05 142 35.8 4+ 6.0%
Thio-TEPA (52-24-4) + -
0 (5% Water) 100 1.0+ 1.1 0 (5% Water) 100 1.2 +038
0.06 98 0.7 £ 0.8 0.02 96 1.2+ 1.0
0.1 82 1.7+ 19 0.04 95 0.7 £ 0.8
0.16 79 1.7 £ 1.0 0.06 93 1.5+ 1.0
0.25 67 52+ 23 0.08 88 15+15
0.4 43 8.8 + 2.6 0.1 84 03 +£ 0.5
0.6 16 35+28 0(0.1% DMSO) 100 27+ 14
1 3 Toxic TPA  0.05 114 12.0 + 5.0%
0(0.1% DMSO) 100 1.0+ 15
MCA 1 42 15.2 + 5.3*
Cadmium chloride (10108-64-2) - +
0 (5% Water) 100 23+18 0 (5% Water) 100 28+ 1.8
0.5 86 32+23 0.05 106 1.7+ 1.0
0.63 87 28 +21 0.07 103 20+19
0.8 76 1.8+ 2.6 0.1 106 3.7 +£21
1 76 28 +1.7 0.2 106 7.0 +2.0°
13 40 1.2+19 0.3 109 73 +22
1.6 14 0.7 + 0.8 0.4 113 125+ 3.1
2 0 Toxic 0.5 119 19.2 + 4.0
0(0.1% DMSO) 100 33+23 0(0.1% DMSO) 100 38+£1.2
MCA 1 36 16.5 + 6.4% TPA  0.05 119 21.5 + 4.8*
Chenodeoxycholic acid (474-25-9) - +
0(0.1% DMSO) 100 0.5+ 0.5 0(0.1% DMSO) 100 2.7 £ 0.8
10 94 1.2 +1.2 10 74 3.0+ 0.9
12 90 1.2+ 1.0 12 87 6.8 + 3.8
14 100 2.0+ 0.6 14 99 52+20
16 105 1.2+04 16 100 53+14
19 103 1.0+ 13 19 101 6.7 +£ 2.6
23 103 1.5+ 15 23 101 10.7 + 4.0°
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Table 1 (Continued )
Chemical® Initiation assay Promotion assay
Concentration @b Foci/well® Judgmentd Concentration CG Foci/well Judgment
(ng/mL) (p.g/mL)
27 109 1.0+ 15 27 112 143 £2.7
32 122 1.0+ 09 32 115 183 £3.9°
37 72 22 +1.2 37 139 02 +04
MCA 1 48 27.8 + 6.7* TPA  0.05 126 22.2 + 4.2%
4-Chloro-o-toluidine - +
hydrochloride (3165-93-3)
0 (5% Water) 100 1.0+ 1.1 0 (5% Water) 100 1.7 £ 0.8
3 72 0.7 £0.8 1.8 87 52+1.0
6 76 0.0 £ 0.0 3 80 4.8 £ 2.1
10 90 1.7+ 16 6 78 48 +£29
18 84 1.0+ 13 10 72 6.7 +3.1°
30 71 1.5+ 1.8 18 61 6.7+ 19
60 57 1.7 +12 30 62 6.0+ 1.5
100 42 0.3+ 0.5 60 43 83 +34
180 50 02 +04 100 39 98+ 1.9
0(0.1% DMSO) 100 1.0+ 15 0(0.1% DMSO) 100 22+16
MCA 1 42 15.2 + 5.3* TPA 0.05 227 11.8 + 2.8*
Cholic acid (81-25-4) — +
0(0.1% DMSO) 100 2.0+09 0(0.1% DMSO) 100 43 +1.2
10 64 03 +£0.5 18 74 55+24
18 80 0.7 £0.8 24 87 50+ 1.7
32 90 0.7 £0.8 32 99 7.7 £24
56 96 12+08 42 100 102 £ 2.8
100 100 1.2 +12 56 101 102 +£3.9
180 109 20+ 1.1 75 101 102 £ 2.8
320 23 20+14 100 112 12.7 £ 3.6°
MCA 1 48 33.3 +3.8% 130 115 14.5 + 4.8
180 139 205 + 2.1
TPA  0.05 152 24.5 + 3.4*
Deoxycholic acid (83-44-3) - +
0(0.1% DMSO) 100 23+14 0(0.1% DMSO) 100 2.7 +£0.8
6 100 0.7 £0.8 19 94 38+20
10 97 1.2+15 23 94 6.8 +£2.8
15 109 13+14 27 112 140 + 6.2
22 82 20+13 32 125 18.0 + 4.2
32 46 20+ 1.7 37 141 14.0 + 4.6
47 24 22415 44 100 0.0 + 0.0
MCA 1 48 25.2 + 8.0% 52 41 0.0 £ 0.0
61 9 Toxic
TPA  0.05 152 27.2 + 6.7%
Dichlorvos (62-73-7) — +
First experiment — +
0(0.1% DMSO) 100 1.7 £ 1.0 0 (0.1% DMSO) 100 45+ 14
55 92 1.2+12 5.5 100 37+1.0
7 88 20+13 7 100 55+27
10 32 1.8 +12 10 104 48 +£ 26
13 16 0.8 +0.8 13 105 6.3 +2.7
16 5 03 +£0.8 16 105 63+ 1.8
20 2 02 +04 20 116 82 £33
24 1 0.5+ 1.2 24 123 8.5+ 20
30 0 Toxic 30 123 42 +27
MCA 1 36 14.5 + 3.7 TPA  0.05 116 22.8 + 4.5%
Second experiment +
0(0.1% DMSO) 100 47 +1.0
4 93 33+£33
7 95 42 +£22
10 102 43+ 25
13 106 6.8 £1.0
16 101 52+29
20 109 45 +23
24 124 5.5+23
30 126 8.7 +24
TPA  0.05 147 21.8 + 3.2%
Epichlorohydrin (106-89-8) - +
0(0.1% DMSO) 100 1.8+13 0(0.1% DMSO) 100 47+ 14
20 121 2.7+ 05 10 108 7.0 £4.0
40 103 20+ 13 20 99 7.7 +15
60 116 1.5+ 15 30 116 15.0 £ 5.1
80 42 28 £1.8 40 113 192+ 7.5
100 3 Toxic 50 115 Toxic
MCA 1 56 215 + 1.5% 60 145 Toxic
70 117 Toxic
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Chemical? Initiation assay Promotion assay
Concentration CcGh Foci/well® Judgmentd Concentration CG Foci/well Judgment
(pg/mL) (p.g/mL)
TPA  0.05 163 35.0 + 5.0*
D-Limonene (5989-27-5) - +
0 (0.5% DMSO) 100 6.2 +2.0 0 (0.5% DMSO) 100 45+ 2.0
10 104 9.2 +3.1 10 98 3.8+ 2.1
20.5 48 6.2 +28 25 92 6.3 £ 3.5
21.5 35 6.3 +23 26 99 35422
22.5 12 22+1.2 27 95 5.0+ 39
23.5 18 22+13 28 102 10.7 + 2.3
245 6 1.3+1.0 29 81 142 + 8.3
25 11 1.2+19 30 83 9.8 +£3.7
26 3 0.7 + 1.0 32 57 22+24
MCA 1 66 353 + 7.3% 34 22 Toxic
TPA  0.05 132 17.8 + 4.2%
Lithocholic acid (434-13-9) - +
0(0.1% DMSO) 100 1.0 £ 0.6 0(0.1% DMSO) 100 1.8+ 15
12 109 1.0+ 09 12 94 15.8 + 3.3
14 108 0.7 +0.8 14 88 17.7 + 3.6°
16 119 0.8 +0.8 16 89 185 + 3.0°
19 120 02+04 19 92 245+ 45
23 129 0.8 +0.8 23 139 9.0+ 1.7
27 63 1.5+ 14 27 34 0.0 + 0.0
MCA 1 48 23.7 + 3.6% TPA 0.05 152 22.8 + 3.7%
Methapyrilene hydrochloride — +
(135-23-9)
0 (5% Water) 100 23+25 0 (5% Water) 100 25+20
100 105 23+18 10 114 7.0 £ 3.0
150 88 22+ 15 25 127 85+ 1.9
200 67 27 +£1.0 50 155 185 + 6.3
250 30 0.8 +0.8 75 165 9.5+ 3.9
300 5 0.5+ 0.8 100 162 7.8 +1.8
350 1 1.0+ 13 150 143 20+09
400 1 Toxic 200 125 0.5 + 0.5
0 (0.1% DMSO) 100 25420 250 109 1.0 £ 0.6
MCA 1 29 17.2 + 3.2* 0 (0.1% DMSO) 100 27 +15
TPA  0.05 150 17.3 £ 3.4*
Methylarsonic acid (124-58-3) — +
0 (5% Water) 100 25+23 0 (5% Water) 100 58 +2.6
700 103 1.7 £ 1.2 1 101 53 +3.2
900 100 2.7+23 3 94 83+22
1000 96 1.8 £ 0.8 7 100 143 + 4.8
1100 80 28+1.9 10 97 192 + 1.7
1200 60 23422 30 107 433 +36
1300 41 0.5+ 0.8 70 107 55.0 + 3.3
1400 (10.0 mM) 23 1.7+ 14 100 115 60.8 + 3.3
0(0.1% DMSO) 100 32+16 140 119 56.3 + 3.5
MCA 1 54 24.5 + 2.4% 280 124 363 +3.0
400 123 Toxic
500 111 Toxic
0(0.1% DMSO) 100 82+1.0
TPA  0.05 140 30.0 &+ 3.7#
Mezerein (34807-41-5) — +
0 (0.1% DMSO) 100 22+13 0 (0.1% DMSO) 100 434+ 2.0
0.00001 86 30+ 14 0.00001 98 42+ 2.1
0.00003 89 0.3 + 0.5 0.00003 96 52 +32
0.00005 87 23 +£0.5 0.00005 99 7.0+22
0.0001 86 0.7 +1.2 0.0001 99 93+29
0.0003 84 1.7+ 1.6 0.0003 123 19.5 + 4.2
0.0005 81 1.5+ 05 0.0005 152 33.7 +3.3°
0.001 83 1.5+ 14 0.001 191 402 +3.17
0.003 114 3.0+ 1.9 0.003 163 Toxic
MCA 1 31 17.2 &+ 3.5* TPA  0.05 150 20.0 + 3.3%
2-Naphthylamine (91-59-8) + +
0 (0.5% Methanol) 100 22+15 0 (0.5% Methanol) 100 0.7 +£1.2
0.01 111 1.8 +£18 0.01 71 1.2+ 08
0.03 113 1.8 +1.8 0.03 74 0.8 +04
0.1 116 42 +24 0.1 72 0.5+ 0.8
0.3 106 22+1.0 0.3 81 0.8 +£0.8
1 99 22+08 1 84 20+ 13
3 76 42 +1.0 3 81 6.0 + 2.6
5 72 50+ 24 5 72 102 +£ 2.5
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Chemical® Initiation assay Promotion assay
Concentration @b Foci/well® Judgmentd Concentration CG Foci/well Judgment
(ng/mL) (p.g/mL)
0(0.1% DMSO) 100 23 +21 0 (0.1% DMSO) 100 20+ 1.9
MCA 1 36 12.7 + 4.1* TPA  0.05 104 4.7 + 1.8*
Phorbol 12,13-didecanoate + +
(24928-17-4)
0(0.1% DMSO) 100 32+18 0(0.1% DMSO) 100 55+23
0.01 124 1.8+12 0.01 156 63.2 +10.7°
0.03 99 3.0+ 14 0.03 178 65.0 + 10.3°
0.1 97 75+ 1.9 0.1 180 532 + 54
0.18 104 8.5+ 23 0.18 189 51.3 £2.9
0.3 110 12.7 + 3.5 0.3 176 523 + 1.6°
1 133 298 +7.2° 1 184 455+ 43"
MCA 1 59 32.7 + 4.8* TPA  0.05 125 22.7 + 3.1*%
Quercetin (117-39-5) - +
0(0.1% DMSO) 100 35+22 0(0.1% DMSO) 100 73 +£1.0
2 98 45 +20 0.5 98 85 +21
3 98 33+23 1 93 95+ 3.7
4 77 1.8 +1.2 2 84 135+ 3.1
5 27 33+27 3 70 16.8 + 4.2
6 11 20+13 5 32 40.8 + 6.9
7 3 1.8 +08 7 25 Toxic
8 1 20+ 1.7 10 26 Toxic
MCA 1 42 27.8 + 2.6% TPA  0.05 120 35.2 + 5.6%
Sodium arsenate (10048-95-0) - +
0 (5% Water) 100 1.5+ 14 0 (5% Water) 100 45+20
0.5 102 1.5+ 1.0 0.5 103 6.0 £2.2
0.7 97 1.0+13 0.7 110 58+19
1 86 1.5+ 05 1 106 9.7 +3.7
1.5 52 23 +£20 1.5 103 17.0 + 4.4
2.2 31 1.7 £ 0.8 1.7 111 132 £3.1°
3.2 12 1.0 £ 09 2.2 102 11.0+ 1.8
5 6 08 +1.6 3.2 108 83 +£25
0(0.1% DMSO) 100 1.2+15 5 102 1.7 +£1.2
MCA 1 49 27.7 + 1.9% 0(0.1% DMSO) 100 38+17
TPA  0.05 117 26.7 + 2.9%
Sodium arsenite (7784-46-5) + +
0 (5% Water) 100 0.5+ 0.5 0 (5% Water) 100 47 +1.9
0.056 117 0.5+ 0.5 0.01 92 33+14
0.1 109 1.2+08 0.056 100 63+ 1.0
0.18 76 22+1.2 0.1 94 102 £45°
0.32 33 2.8 +20 0.16 100 17.0 £ 5.0°
0.56 10 1.3+1.2 0.18 93 233 +£5.7
1 0 Toxic 0.25 93 12.0 + 3.3
0(0.1% DMSO) 100 1.3+14 0.32 97 53+23
MCA 1 48 21.0 + 4.0* 0.39 98 22+23
0.56 94 02 +04
0.62 98 02+04
1 85 Toxic
0(0.1% DMSO) 100 3.7+15
TPA  0.05 121 23.5 + 3.3#%
Sodium saccharin (128-44-9) — +
0 (5% Water) 100 3.7+19 0 (5% Water) 100 47+ 14
410 100 32+1.2 410 95 4.5 + 0.8
821 100 33+1.2 821 85 40+ 14
1231 107 32+18 1231 75 6.0 +£2.8
1641 108 28 +£13 1641 71 113 +2.7
1847 109 23+1.2 1847 70 152 +£ 4.6
2052 (10 mM) 108 3.8 +20 2052 (10mM) 70 18.3 + 6.6
0(0.1% DMSO) 100 32+£25 0(0.1% DMSO) 100 6.0 £2.8
MCA 1 57 49.2 + 5.5% TPA  0.05 146 413 + 3.9%
Styrene oxide (96-09-3) — +
0(0.1% DMSO) 100 1.3+08 0(0.1% DMSO) 100 4.5+ 26
10 107 13+15 10 94 58 £33
15 111 0.8+1.2 20 97 58+ 1.0
20 111 32+£23 30 95 12.7 £ 4.2
25 104 32+25 40 91 13.7 £ 5.6°
30 102 35+1.9 50 88 11.8 £ 7.3
40 104 40 £ 3.6 70 85 Toxic
50 96 3.7 £3.1 TPA  0.05 121 19.5 + 3.9*
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Chemical? Initiation assay Promotion assay
Concentration CcGh Foci/well® Judgmentd Concentration CG Foci/well Judgment
(p.g/mL) (ng/mL)
MCA 1 49 32,5 + 5.0*
12-0-Tetradecanoylphorbol-13- + +
acetate (TPA)
(16561-29-8)
0(0.1% DMSO) 100 08 £ 1.2 0(0.1% DMSO) 100 13+ 14
0.0003 97 1.8+1.2 0.0003 102 1.8+ 0.8
0.001 81 1.3+15 0.001 112 2.7+1.0
0.003 83 0.7 £ 0.5 0.003 117 37+29
0.01 84 02 +04 0.01 139 82 +3.7
0.03 86 0.5 + 0.5 0.03 143 13.0 + 2.5
0.05 76 0.3 +0.8 0.05 164 13.8 £ 2.3
0.1 81 0.5 + 0.8 0.1 194 12.7 £ 4.9
0.3 75 0.5 + 0.5 0.3 212 20.8 £ 5.5
0.5 85 13+1.2 0.5 220 243 +23
1 88 1.5+ 1.0 1 231 348 + 5.5
3 88 2.8 +22° 3 211 475+ 5.2
MCA 1 36 19.8 + 2.5% TPA  0.05 158 103 £ 2.7%
o-Toluidine (95-53-4) — +
0(0.5% DMSO) 100 1.8+ 1.7 0(0.5% DMSO) 100 48 £1.5
100 99 1.7 £ 1.6 100 82 53+16
200 92 35+23 200 69 25+29
300 87 1.5+1.2 300 63 83+19
400 76 4.5 £ 2.0 400 54 8.0+ 13
600 50 33+26 600 39 18+15
800 36 2.7 +£20 800 40 0.7 £ 0.8
0(0.1% DMSO) 100 42 +£13 0(0.1% DMSO) 100 7.0 £ 26
MCA 1 59 17.5 £ 2.3* TPA  0.05 142 15.3 + 4.4*
Zinc chloride (7646-85-7) - +
0 (5% Water) 100 0.8 £ 0.8 0 (5% Water) 100 1.3+1.0
7 94 0.7 £ 0.5 1 112 1.3+1.2
10 104 0.0 £ 0.0 3 126 22+15
11 98 0.7 £ 0.8 7 131 4.0+ 20
12 73 02 +04 10 162 14.0 £ 3.7
13 21 0.5+ 0.8 11 162 153 +£ 2.5
14 3 0.0 £ 0.0 13 175 19.8 + 4.4
15 1 Toxic 15 100 8.5+ 3.2
0 (0.1% DMSO) 100 1.3+15 0 (0.1% DMSO) 100 25+ 15
MCA 1 47 25.0 + 6.2* TPA  0.05 47 11.2 + 2.9%
o-Anisidine (90-04-0) - -
0 (0.1% DMSO) 100 2.0+ 0.9 0 (0.1% DMSO) 100 35+22
60 100 20+18 10 91 2.7 £ 0.5
80 97 3.8 +£28 30 89 1.3+19
100 79 2.7 +08 70 88 1.0+ 1.1
130 58 3.0+20 130 60 1.7+12
170 32 42 +1.8 170 67 43 £ 3.1
220 10 40+13 220 53 43 +£31
260 8 43 +£22 TPA  0.05 169 25.7 + 2.3*
MCA 1 49 29.5 + 4.2%
Benzene (71-43-2) - -
0(0.5% DMSO) 100 23+£25 0(0.5% DMSO) 100 27+14
31.25 94 3.7+33 31.25 95 23 +21
62.5 97 1.0+ 13 62.5 104 3.8+25
125 106 08 +1.6 125 111 3.8 +3.1
250 100 1.5+ 14 250 107 50+ 3.2
500 104 1.8+ 15 500 89 33+£20
750 98 23+20 750 104 1.7 £ 1.2
1000 (12.8 mM) 109 22 +08 1000 (12.8 mM) 100 23+1.2
MCA 1 34 19.7 + 6.4* TPA  0.05 106 15.8 + 4.5*
Cobalt sulfate heptahydrate - -
(10026-24-1)
0 (5% Water) 100 48 £1.8 0 (5% Water) 100 75 +3.1
1 101 43422 1 105 6.0 +£3.0
3 113 28 +£1.7 3 101 6.8+ 1.5
10 125 23+£19 10 99 6.0+ 1.1
15 133 30+13 15 104 83 +36
20 126 30+14 20 98 6.3 + 0.8
30 118 35+15 30 96 47 +19
40 84 37+14 40 95 0.7 £ 0.8
0(0.1% DMSO) 100 38+13 0(0.1% DMSO) 100 52+1.2
MCA 1 60 39.8 + 4.8% TPA  0.05 131 34.2 + 6.5%

Diethylstilbestrol (56-53-1)
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Chemical® Initiation assay Promotion assay
Concentration CGP Foci/well® Judgmentd Concentration CG Foci/well Judgment
(pg/mL) (pg/mL)
0(0.1% DMSO) 100 23426 0 (0.1% DMSO) 100 72 +£35
0.7 94 28+ 1.6 0.01 94 45+19
1 94 1.8+ 19 0.022 95 38+13
13 67 4.8 £33 0.046 94 50+ 1.7
1.5 39 42+ 2.6 0.1 95 33+14
1.7 16 33+19 0.22 90 38+29
2 11 30+£19 0.46 84 23 +£22
3 20 32+24 1 68 0.0 + 0.0
MCA 1 48 42.8 + 5.2% TPA  0.05 136 20.0 + 2.5%
Dimethylarsinic acid (75-60-5) = -
0 (5% Water) 100 33+1.6 0 (5% Water) 100 28+1.2
140 119 23 +21 0.3 98 1.8+1.2
200 88 23+1.2 0.7 94 2.7 £2.0
280 60 20+ 13 1 93 2.7+23
400 35 1.8+ 1.0 3 94 08 +1.2
630 21 20+ 13 7 92 0.8 +£04
1000 13 1.3+ 1.6 10 94 0.8 +£04
1380 9 0.5+ 0.5 30 94 0.0 + 0.0
0(0.1% DMSO) 100 33+£20 0(0.1% DMSO) 100 1.8+ 1.8
MCA 1 60 23.3 + 4.2% TPA  0.05 118 17.0 & 3.2*
1,4-Dioxane (123-91-1) - -
0 (5% Water) 100 1.2+ 04 0 (5% Water) 100 3.7+15
150 102 1.7 £ 1.6 150 100 27 +£15
300 91 1.7+ 14 300 101 2.7+2.0
625 97 1.7+ 19 625 99 32+1.0
1250 (14.2 mM) 95 1.8+ 15 1250 (14.2 mM) 94 30+14
0(0.1% DMSO) 100 1.8 +£038 0(0.1% DMSO) 100 28 +13
MCA 1 36 12.0 + 3.9% TPA  0.05 119 23.8 + 3.6%
Ethyl carbamate (Urethane) = _
(51-79-6)
0 (5% Water) 100 1.3+£19 0 (5% Water) 100 1.2+12
89 104 1.0+ 13 89 100 1.8+0.8
151 102 0.7 £ 0.5 151 99 1.7 +£1.0
294 97 0.7 + 0.8 294 95 1.3+08
445 96 0.7 £ 0.8 445 94 1.5+ 14
597 90 1.5+15 597 90 1.2+1.0
739 95 0.7 +£ 0.8 739 93 0.8 +0.8
891 (10 mM) 92 1.3+0.8 891 (10 mM) 89 1.5+ 1.6
0(0.1% DMSO) 100 1.5+ 15 0(0.1% DMSO) 100 30+ 15
MCA 1 40 23.8 + 7.5% TPA 0.05 114 13.7 + 3.4*
Formaldehyde (50-00-0) - -
0 (5% Water) 100 1.3+05 0 (5% Water) 100 23+19
0.5 102 1.7 £ 0.8 0.1 98 1.0 £ 0.6
0.7 103 03+ 0.5 0.15 97 0.7 £0.8
0.8 104 1.0+ 13 0.2 98 20+14
1 90 1.7 £ 0.8 0.3 105 1.8+1.2
1.2 70 1.3+1.0 0.5 90 0.8 +0.8
14 25 1.3+ 1.0 0.7 95 1.7 £ 0.8
1.6 11 1.5+ 1.0 1 99 0.7 £ 0.8
1.8 6 1.0+ 15 14 97 1.2+038
2 6 08 +1.2 2 96 1.0+ 13
0(0.1% DMSO) 100 1.0+ 09 3 99 1.0 £ 0.9
MCA 1 53 19.2 + 1.3# 5 96 0.0 £ 0.0
7 47 Toxic
10 13 Toxic
0(0.1% DMSO) 100 23 +£20
TPA  0.05 134 12.2 + 4.1*
Furylfuramide (AF-2) (3688-53-7) - -
0(0.1% DMSO) 100 23+23 0(0.1% DMSO) 100 6.5+19
1 88 28 +1.7 0.6 95 7.7 £3.7
1.25 90 28 £ 1.5 1.25 94 32+16
1.5 75 3.7+£29 2 92 27 +£16
1.75 61 38+12 3 88 1.2+1.0
2 52 3.0+09 5 100 0.5+ 0.5
2.25 24 32+19 7.5 104 02+04
2.5 12 1.5+ 05 10 94 Toxic
MCA 1 43 28.7 + 3.1* 20 21 Toxic
TPA  0.05 151 33.0 + 6.2%
Methyl carbamate (Methyl - _
urethane) (598-55-0)
0 (5% Water) 100 1.2+ 0.8 0 (5% Water) 100 32+£20
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Chemical? Initiation assay Promotion assay
Concentration CcGh Foci/well® Concentration CG Foci/well Judgment
(p.g/mL) (ng/mL)
100 79 1.3+038 100 101 32421
200 74 3.0+ 1.8 200 94 3.0+28
500 81 1.2+15 500 104 3.0+21
1000 (13.3 mM) 78 22+13 1000 (13.3 mM) 99 22+17
0 (0.1% DMSO) 100 1.3 +05 0 (0.1% DMSO) 100 32422
MCA 1 48 37.3 + 6.2% TPA  0.05 152 28.5 + 3.1*
Nickel (II) chloride (7718-54-9) -
0 (5% Water) 100 1.5+ 1.2 0 (5% Water) 100 08 +1.2
0.69 114 23+£15 04 114 1.8+ 13
1 102 0.5+0.5 0.6 116 1.5+1.0
1.5 114 1.0+13 1 121 1.0+23
2.2 109 1.2+ 1.0 1.5 119 1.24+12
32 104 1.2+12 2.5 126 0.8 £ 0.8
4.7 87 1.8+ 15 4 126 Toxic
6.9 53 1.5+ 19 6 126 Toxic
10 14 0.7 £0.8 0(0.1% DMSO) 100 124+ 0.8
16 0 Toxic TPA  0.05 138 10.2 + 1.5%
25 0 Toxic
0(0.1% DMSO) 100 1.2+15
MCA 1 14 17.8 + 5.6*
Nickel monooxide (1313-99-1) -
0 (5% Water) 100 3.0+ 09 0 (5% Water) 100 35+21
1.875 104 25+16 1.875 104 20+ 1.7
3.75 105 13+14 3.75 108 25+1.9
7.5 115 30+1.9 7.5 100 1.2+15
10 107 25+19 10 98 0.8 £0.8
15 117 13+14 15 87 0.8 £0.8
20 105 23+19 20 93 Toxic
30 63 1.0+ 1.1 30 87 Toxic
60 34 0.5+08 0(0.1% DMSO) 100 3.8+1.0
0 (0.1% DMSO) 100 43423 TPA  0.05 112 28.5 + 4.1*
MCA 1 60 403 + 4.8%
Phenobarbital sodium salt -
(57-30-7)
0 (5% Water) 100 33+£27 0 (5% Water) 100 28 £1.5
100 106 38+1.2 100 94 1.0+ 1.1
300 109 3.0+ 13 300 85 1.3+ 0.8
500 104 27 +£1.0 500 81 0.7 £ 0.8
700 79 1.7+19 700 77 1.0+ 13
1000 49 1.5+ 1.0 1000 77 02 +04
1500 15 0.8+1.2 1500 60 0.8 + 0.8
2000 3 0.0 £ 0.0 2000 31 Toxic
0(0.1% DMSO) 100 32+16 0(0.1% DMSO) 100 23+£20
MCA 1 62 29.2 + 3.7* TPA  0.05 131 14.8 + 3.2%
p-Toluidine (106-49-0) -
0(0.1% DMSO) 100 2.7 +£08 0(0.1% DMSO) 100 28 +26
10 101 1.8 +22 5 89 3.0+ 0.6
25 92 3.0+ 09 10 97 25+ 1.8
50 88 3.0+ 09 25 87 25+23
75 84 27+23 50 84 1.8+ 13
100 81 3.0+23 75 82 1.7+ 05
150 65 23+16 150 80 1.0 £ 0.9
200 32 45 +£23 300 62 35+18
300 13 52 +35 TPA  0.05 117 17.8 + 2.2#
MCA 1 42 42.0 + 8.2%
Non-carcinogens
4-Acetylaminofluorene -
(28322-02-3)
0 (0.1% DMSO) 100 08 +1.2 0 (0.1% DMSO) 100 1.5+ 0.8
50 115 1.3+ 1.0 5 85 1.3+12
75 106 1.7 £ 1.0 10 78 1.0 £ 0.9
100 92 1.7+12 25 70 13+14
120 87 20+ 1.7 50 59 02+04
135 73 22 +£20 100 54 0.0 £ 0.0
150 76 25+14 150 60 0.0 £ 0.0
MCA 1 44 19.5 + 4.1* TPA  0.05 129 13.8 + 2.6*
Acid red 14 (Chromotrope FB) -
(3567-69-9)
0 (5% Water) 100 42 4+ 3.8 0 (5% Water) 100 4.8 + 2.1
30 94 58 £ 3.7 30 105 37+18
50 98 4.5 +£32 70 110 27 +14
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Chemical® Initiation assay Promotion assay
Concentration @e? Foci/well® Judgmentd Concentration CG Foci/well Judgment
(pg/mL) (p.g/mL)
100 105 42 + 1.7 100 100 2.0+21
300 150 45+24 300 97 47 £+ 3.1
500 104 73 +£2.7 700 97 43 +1.0
700 82 65+ 14 1000 106 52+34
1000 24 22+1.6 1500 110 53+1.9
0(0.1% DMSO) 100 23 +15 0(0.1% DMSO) 100 53 +2.7
MCA 1 62 35.7 £ 2.1% TPA  0.05 122 27.2 + 4.1*
Ampicillin sodium salt (69-52-3) - -
0 (5% Water) 100 1.5+ 0.8 0 (5% Water) 100 50+ 1.9
300 102 22+16 700 102 72+13
700 99 15+1.8 1000 95 3.5+23
1000 67 1.7+12 1500 98 48 +£23
1200 29 1.0 £ 0.9 3000 90 4.2 + 3.1
1250 27 13+£1.2 5000 87 Toxic
1300 17 23+1.0 0(0.1% DMSO) 100 8.8 +4.2
1500 6 35+£18 TPA  0.05 120 28.5 + 5.0%
1750 2 1.8+ 1.0
0(0.1% DMSO) 100 1.7+19
MCA 1 42 32.7 + 8.4*
Anthracene (120-12-7) - -
0(0.5% DMSO) 100 53+ 1.5 0(0.5% DMSO) 100 6.3 +£1.0
2.5 96 7.7 £2.7 2.5 116 6.7 £2.2
5 89 73+ 15 5 106 6.3 +£21
10 108 7.3 +3.8 10 111 6.8+24
25 99 6.8 £ 1.5 25 121 6.0 £1.8
50 105 82+15 50 115 7.2 +33
100 100 73+ 1.8 100 114 6.2 +2.1
0(0.1% DMSO) 100 57 +2.0 0(0.1% DMSO) 100 8.8 £3.5
MCA 1 37 23.8 + 3.9% TPA  0.05 141 27.2 £ 2.1#
L-Ascorbic acid (50-81-7) — —
0 (5% Water) 100 3.0+£32 0 (5% Water) 100 30+13
80 94 25+ 1.0 100 104 1.0+ 09
100 88 20+13 140 107 0.5+ 0.5
130 79 1.5+ 1.0 190 106 0.5+ 0.5
170 64 38+17 260 103 02+04
220 33 30+£13 370 101 08 +£1.0
280 20 40+ 24 520 97 Toxic
370 4 32+15 720 45 Toxic
0(0.1% DMSO) 100 1.2+12 0(0.1% DMSO) 100 35+1.6
MCA 1 49 26.5 4+ 7.3% TPA 0.05 119 22.5 + 2.4%
Aspartame (22839-47-0) - -
0 (5% Water) 100 1.0 £ 0.6 0 (5% Water) 100 23+1.2
80 97 1.3 +038 80 107 23+1.2
100 107 1.7+ 20 100 120 1.8+ 1.8
200 100 03 +£ 0.5 200 106 28 +£1.8
500 109 1.3+12 500 108 23+1.0
1000 103 1.3+1.0 1000 101 1.5+ 1.0
2000 111 1.8+ 1.2 2000 94 0.0 £ 0.0
3000 (10.2 mM) 99 1.3+0.8 3000 (10.2 mM) 79 02 +04
0(0.1% DMSO) 100 0.8 £ 0.8 0(0.1% DMSO) 100 1.3+038
MCA 1 49 27.7 + 4.6* TPA  0.05 150 21.7 + 2.9%
Benzoin (119-53-9) - -
0 (0.1% DMSO) 100 88+ 1.0 0 (0.1% DMSO) 100 3.8+1.9
1 94 9.8 +44 12.5 92 43420
10 98 93 +£25 25 86 45+19
30 102 112 £ 4.0 50 85 42 +20
50 109 77 +£2.7 100 83 1.5+038
70 106 10.0 + 1.8 200 84 0.0 £ 0.0
100 105 83+ 46 400 87 02+04
200 67 102 +£ 23 800 82 0.8+ 1.0
MCA 1 66 42.2 + 3.5% TPA  0.05 158 14.5 + 2.9*
Caffeine (58-08-2) — _
0 (5% Water) 100 0.5+ 0.5 0 (5% Water) 100 35+22
50 108 1.7 £21 30 105 2.7 £0.8
75 89 154+ 0.8 50 95 1.5+ 14
100 95 1.2 +038 75 94 1.5+14
150 79 1.2+ 15 100 83 1.2+15
200 68 07 £1.2 150 77 1.0 £ 1.1
300 48 1.0 +£ 0.6 200 70 0.0 £ 0.0
400 13 15+ 14 300 60 0.0 + 0.0

500 3 Toxic 400 52 0.0 + 0.0
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Table 1 (Continued )

Chemical? Initiation assay Promotion assay
Concentration CcGh Foci/well® Judgmentd Concentration CG Foci/well Judgment
(p.g/mL) (ng/mL)
0(0.1% DMSO) 100 0.5+ 0.5 0 (0.1% DMSO) 100 43+ 14
MCA 1 36 18.5 + 6.1* TPA  0.05 119 24.3 + 4.4*
Caprolactam (105-60-2) - -
0 (5% Water) 100 1.2+1.2 0 (5% Water) 100 33+20
300 120 1.8+ 1.7 300 93 42 +15
500 115 3.5+£27 500 89 28 £1.5
1000 125 1.2+ 15 1000 82 48 +1.3
2000 (17.7mM) 128 1.8+ 1.0 2000 (17.7 mM) 67 48 £23
0(0.1% DMSO) 100 1.5+ 1.8 0(0.1% DMSO) 100 43 +£1.2
MCA 1 49 17.7 £ 3.3* TPA 0.05 144 14.7 + 1.9*
2-Chloroethanol (107-07-3) — -
0 (5% Water) 100 53+ 1.5 0 (5% Water) 100 58 +£34
10 100 6.0 + 3.5 300 93 68 +1.8
30 99 50+ 23 500 92 78 +£4.7
100 102 52 +26 1000 (12.4 mM) 94 7.7 £26
300 98 57 +21 2000 (24.8 mM) 86 63 +£3.6
1000 (12.4mM) 100 43 4+22 3000 (37.3 mM) 86 7.0 £33
0(0.1% DMSO) 100 50+ 14 0(0.1% DMSO) 100 83 +39
MCA 1 70 40.2 + 3.5% TPA  0.05 139 41.7 £ 3.5%
Chromium(III) chloride — -
(10025-73-7)
0 (5% Water) 100 6.8 +1.2 0 (5% Water) 100 78 +24
100 106 6.8+ 1.6 100 102 6.0 + 1.8
300 100 88+ 1.9 300 97 63+ 1.5
700 118 6.2 £2.1 700 101 57+1.0
1000 105 7.8 £2.1 1000 99 37+15
2000 (12.6 mM) 111 6.2 + 3.8 2000 (12.6 mM) 104 4.0+ 2.6
0(0.1% DMSO) 100 7.5 +2.1 0(0.1% DMSO) 100 95+ 1.9
MCA 1 74 40.2 + 5.9% TPA  0.05 116 36.3 + 2.9%
2,6-Diaminotoluene (823-40-5) — -
0 (5% Water) 100 1.2+15 0 (5% Water) 100 48 £1.5
100 54 4.0 £ 2.0 2.5 94 38+08
125 37 32+25 5 87 6.0 + 2.0
150 25 3.8 +£27 10 85 6.7 £2.1
175 14 30+£18 25 81 57 £0.8
200 9 38+12 50 72 42 +1.5
250 2 1.8+ 1.7 100 60 1.3+12
300 1 1.2+0.8 200 54 03 £ 0.5
0(0.1% DMSO) 100 1.8+1.2 0(0.1% DMSO) 100 55+ 1.8
MCA 1 51 26.3 + 3.5% TPA  0.05 120 26.5 + 4.0%
Diazepam (439-14-5) - -
0(0.1% DMSO) 100 1.8+ 1.6 0(0.1% DMSO) 100 78 +24
10 86 1.8+ 0.8 1 93 103 £ 2.7
15 67 1.2+08 2 101 118 +£24
20 56 22 +15 3 92 10.8 £ 2.9
30 18 1.0 £ 0.6 4 102 9.5+ 4.2
70 8 1.8+1.2 5 90 98 £29
100 6 0.5+ 0.5 7 89 7.0 £33
150 1 1.0+ 15 10 72 58+1.6
MCA 1 36 20.0 + 5.8% TPA  0.05 147 27.8 + 4.7%
N,N-Dimethylformamide (68-12-2) - -
0 (5% Water) 100 0.8 + 0.8 0 (5% Water) 100 32+19
100 72 1.7+1.2 100 83 28 £ 1.5
200 73 25+18 200 80 22+1.7
500 71 08 +1.2 500 75 35+21
1000 (13.7 mM) 70 1.7 £ 038 1000 (13.7 mM) 70 23+19
0(0.1% DMSO) 100 1.0+ 1.1 0(0.1% DMSO) 100 25+0.8
MCA 1 48 32.3 +43*% TPA  0.05 152 27.5 + 4.0*
Eugenol (97-53-0) — -
0(0.1% DMSO) 100 23+£08 0(0.1% DMSO) 100 50+ 25
20 103 23+12 5 107 55+0.8
25 112 1.8+ 0.8 10 100 53+ 1.5
32 80 3.0+ 0.6 25 88 28 +1.8
40 56 33+£19 35 90 1.5+ 1.0
50 41 3.5+26 50 75 1.3+05
60 33 3.7+19 100 60 05+ 0.8
80 23 33+18 TPA  0.05 142 21.3 + 6.0%
MCA 1 37 235 + 4.1*

HC Blue no. 2 (33229-34-4) - -
0 (5% Water) 100 32412 0 (5% Water) 100 9.2 +32



A. Sakai et al. / Mutation Research 702 (2010) 100-122 113

Table 1 (Continued )

Chemical® Initiation assay Promotion assay
Concentration @e? Foci/well® Judgmentd Concentration CG Foci/well Judgment
(pg/mL) (p.g/mL)
30 90 43+ 14 75 91 7.8 £39
70 92 32+16 150 88 7.8 £2.1
100 87 27+ 1.8 300 84 47 +19
200 84 40 £ 2.1 500 77 23+15
400 81 43+ 1.8 750 73 02+ 04
700 87 38+15 1000 78 Toxic
1000 44 Toxic 1250 78 Toxic
0 (0.1% DMSO) 100 3.7+26 1500 76 Toxic
MCA 1 49 32.2 + 4.4* 0(0.1% DMSO) 100 93 +£23
TPA  0.05 143 39.0 + 5.8%
Hydrocortisone (50-23-7) - -
0(0.5% DMSO) 100 65+ 1.6 0(0.5% DMSO) 100 0.8 +04
1 84 6.8 £23 3 81 28 +18
10 75 7.0 +2.8 10 85 25421
50 79 72+16 25 79 27 +£23
100 75 65+ 24 50 109 1.7+ 14
150 68 43 £22 100 90 1.2+15
300 25 42+ 1.6 250 96 1.0+ 0.9
500 7 42 +19 500 45 Toxic
0(0.1% DMSO) 100 35+21 0(0.1% DMSO) 100 1.0 £ 09
MCA 1 74 30.0 + 7.5% TPA  0.05 152 10.8 + 2.8*
D-Mannitol (69-65-8) - -
0 (5% Water) 100 0.5+ 0.5 0 (5% Water) 100 25+12
100 105 0.5+ 0.8 100 112 28+1.2
200 101 1.8+ 1.2 200 107 1.7+ 14
500 101 03 +£ 0.5 500 108 35+14
1000 102 0.7 £ 0.5 1000 102 4.0 + 2.7
2000(11.0mM) 103 0.8 +£0.8 2000 (11.0 mM) 116 27 +£1.2
0(0.1% DMSO) 100 1.5+ 05 0(0.1% DMSO) 100 28 +1.8
MCA 1 42 13.2 + 3.3% TPA 0.05 227 17.3 + 3.4*
Methotrexate (59-05-2) - -
0 (5% Water) 100 1.5+ 2.1 0 (5% Water) 100 23 +£23
0.01 88 1.5+12 0.0003 96 1.5+ 1.0
0.03 105 15+ 14 0.001 98 0.8 +0.8
0.1 94 0.8 £ 0.8 0.003 91 25+19
0.2 102 0.8 £ 0.8 0.01 102 1.2+12
0.5 105 0.7 +£ 0.8 0.03 94 1.0+ 15
1 40 02+04 0.1 84 0.0 £ 0.0
3 44 Toxic 0.3 77 0.0 £ 0.0
0(0.1% DMSO) 100 1.0 +£ 0.6 0(0.1% DMSO) 100 25+1.0
MCA 1 50 17.2 + 2.9% TPA  0.05 122 12.2 +3.3*
1-Naphthylamine (134-32-7) - -
0 (0.1% DMSO) 100 55+24 0 (0.1% DMSO) 100 5.0 + 4.1
2.5 100 65+24 2.5 90 6.0 £ 3.1
5 96 57+24 5 94 63 £1.5
10 93 38+15 10 83 52+23
20 79 6.8 +£3.3 20 80 35+1.9
30 64 85+ 1.5 30 77 1.0+ 09
50 34 4.5 £ 2.1 50 60 22 +£20
70 15 3.0+ 2.1 100 43 Toxic
100 17 28 +25 TPA  0.05 118 21.8 + 6.2%
MCA 1 56 34.7 + 3.5%
Phenanthrene (85-01-8) - -
0(0.1% DMSO) 100 4.0 + 3.0 0(0.1% DMSO) 100 62 +1.8
10 97 4.5 £ 2.7 2.5 99 57 +2.8
20 87 48 £19 5 101 72+19
40 70 43 +£20 10 90 87+19
60 77 45 +29 20 84 88 +£29
100 103 58 +24 40 83 7.8 £2.7
150 98 47 +2.4 60 85 2.7+15
MCA 1 44 27.8 + 5.0% TPA  0.05 91 29.7 + 4.2%
Phenol (108-95-2) - _
0 (5% Water) 100 1.8 +1.8 0 (5% Water) 100 35+ 14
50 89 22+16 5 98 23+£1.2
75 88 1.3+20 10 99 1.8+ 15
100 71 1.0+ 15 25 93 1.0 +£ 0.6
125 61 32+13 50 84 0.8 £0.8
150 48 1.5+ 1.0 100 75 1.3+1.0
175 18 1.8+ 1.0 200 51 02+04
200 20 13+12 300 45 Toxic

300 4 28 +£1.2 500 38 Toxic
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Chemical? Initiation assay Promotion assay
Concentration @ Foci/well® Judgmentd Concentration CG Foci/well Judgment
(p.g/mL) (pg/mL)
0(0.1% DMSO) 100 1.8 +1.8 0 (0.1% DMSO) 100 32+13
MCA 1 42 21.8 + 3.5% TPA  0.05 120 18.2 + 3.0*
p-Phenylenediamine - -
dihydrochloride (624-18-0)
0 (5% Water) 100 27 +£16 0 (5% Water) 100 38+1.6
1 93 1.2+08 0.1 98 42 +1.7
2.5 95 3.0+ 1.7 0.25 101 3.7+23
5 81 38+15 0.5 97 33+14
6 78 27 £15 1 99 58+ 1.5
7 63 20+£13 2.5 89 42 £22
8 49 35+ 14 5 77 33+19
10 26 2.7 £2.0 0(0.1% DMSO) 100 42 £25
20 12 Toxic TPA  0.05 148 26.0 + 2.1*
0 (0.1% DMSO) 100 50+ 23
MCA 1 69 30.3 + 3.2%
Phthalic anhydride (85-44-9) — -
0(0.5% Acetone) 100 1.7+£15 0(0.5% Acetone) 100 8.8 +£3.1
100 105 1.5+ 14 1 108 78 £26
150 99 28 £1.7 2.5 107 6.0 +£29
225 90 1.7 £ 1.0 5 102 9.0 +£3.9
240 90 1.8+ 1.0 10 135 77 +26
500 68 1.8+ 15 30 133 6.8 £2.2
750 6 0.7 £0.8 100 100 72 +34
1200 6 Toxic 300 84 28+ 1.8
0(0.1% DMSO) 100 37+24 600 70 0.5+ 0.5
MCA 1 77 26.0 + 2.6% 0(0.1% DMSO) 100 6.5+ 2.2
TPA  0.05 44 29.3 £ 5.0%
Rotenone (83-79-4) - -
0(0.1% DMSO) 100 32+18 0(0.1% DMSO) 100 58+ 1.5
0.01 96 3.7+23 0.0001 110 43 +33
0.03 75 27 +16 0.00025 113 6.7 +£ 1.8
0.05 59 3.0+£25 0.0005 111 35+21
0.1 22 27 +18 0.001 113 4.8 £1.7
0.3 6 Toxic 0.0025 123 23+1.0
1 4 Toxic 0.005 130 0.0 £ 0.0
3 0 Toxic 0.01 133 0.0 £ 0.0
MCA 1 51 17.2 + 4.8* TPA  0.05 147 20.8 + 2.9%
Sodium chloride (7647-14-5) - -
0 (5% Water) 100 1.3+08 0 (5% Water) 100 28 +13
156.3 98 1.3+038 156.3 100 20+ 1.1
3125 100 1.2+ 1.0 312.5 93 1.7+ 1.6
625(10.7 mM) 101 22 +15 625 (10.7 mM) 92 20+19
1250 (21.4mM) 106 20+24 1250 (21.4 mM) 90 52+ 1.5
0(0.1% DMSO) 100 1.7 £ 2.7 0(0.1% DMSO) 100 38+1.8
MCA 1 43 25.2 + 2.8% TPA  0.05 140 17.5 + 4.1*
Sodium nitrite (7632-00-0) - -
0 (5% Water) 100 1.5+ 1.0 0 (5% Water) 100 27+1.0
200 91 32+16 25 98 42 +£15
300 96 25+19 50 108 30+£15
500 76 28 +1.5 100 105 22421
700 (10.1 mM) 46 35+1.0 150 108 25+ 1.0
1000 (14.5 mM) 20 23+08 200 120 1.5+1.2
0 (0.1% DMSO) 100 1.3+1.0 300 93 0.5+ 0.8
MCA 1 49 325 + 2.5% 500 95 02+04
0(0.1% DMSO) 100 28 £ 1.5
TPA  0.05 144 13.7 + 2.4*
Sunset yellow FCF (2783-94-0) - -
0 (5% Water) 100 25+08 0 (5% Water) 100 33+28
100 91 27 +1.2 250 98 45+ 1.9
160 95 25+16 400 93 40 +22
250 91 1.7+ 14 630 93 33+£33
400 98 1.2+12 1000 89 35+26
630 109 0.8+ 0.4 2000 82 3.7+ 1.8
1000 109 1.3+ 14 3000 85 22+13
2000 51 32+13 5000 (11.1 mM) 75 1.5+ 14
0 (0.1% DMSO) 100 3.0+ 15 0 (0.1% DMSO) 100 3.8+ 25
MCA 1 60 24.7 + 7.0* TPA  0.05 131 19.2 + 2.6*
Thiabendazole (148-79-8) - -
0(0.1% DMSO) 100 1.2+12 0 (0.1% DMSO) 100 50+ 1.3
10 107 1.8+1.2 1 109 28 +28
14 81 1.3+£05 3 102 35+£25
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Chemical® Initiation assay Promotion assay
Concentration @e? Foci/well® Concentration CG Foci/well Judgment
(pg/mL) (p.g/mL)
19 83 22419 5 101 55+ 2.6
27 82 28 +29 10 98 28 +£1.5
37 82 1.3+20 50 83 0.0 £ 0.0
50 76 38 +26 100 72 Toxic
75 36 3.7+23 500 73 Toxic
MCA 1 68 18.7 4+ 3.9* TPA  0.05 139 19.5 + 6.0*
m-Toluidine (108-44-1) -
0(0.1% DMSO) 100 20+ 13 0(0.1% DMSO) 100 7.0 +£22
100 104 27 +14 100 74 53+23
200 96 23+20 200 67 3.0+28
300 87 28+ 1.6 300 54 50+ 2.1
400 54 22+15 400 60 52 +21
500 63 28 £1.2 500 44 28 +£04
600 40 27+16 600 60 50+ 1.7
800 33 20+ 14 700 63 22+£20
MCA 1 45 25.3 + 4.0* TPA  0.05 107 22.5 + 4.7%
Triphenyltin hydroxide (76-87-9) -
0(0.1% DMSO) 100 42 +19 0(0.1% DMSO) 100 57 +24
0.01 88 22+16 0.001 138 62 +19
0.015 88 20+ 18 0.003 131 35+16
0.017 82 30+13 0.005 137 45+19
0.02 72 1.7+ 15 0.01 131 43+0.8
0.023 49 1.24+12 0.03 119 53 +22
0.025 10 1.7+19 0.07 117 Toxic
0.03 5 08 +1.2 0.08 64 Toxic
0.04 5 Toxic TPA  0.05 153 31.8 + 3.3%
MCA 1 43 32.8 + 6.5%
Barium chloride dihydrate +
(10326-27-9)
0 (5% Water) 100 53+19 0 (5% Water) 100 35+22
500 45 57 +3.6 100 114 47 £ 2.1
600 37 6.5+ 2.1 300 132 9.8 + 0.8
700 42 28 +2.7 500 144 10.0 + 2.4
1000 27 43+ 1.0 1000 120 6.3 +2.7
1500 25 32+19 2000 83 11.7 + 3.7
3000 (12.3mM) 12 58 +£3.7 2500 (10.2 mM) 67 11.8 + 2.9
0(0.1% DMSO) 100 53+3.2 0 (0.1% DMSO) 100 33+18
MCA 1 72 32.0 + 2.4* TPA  0.05 144 32.7 + 4.8%
tert-Butylhydroquinone +
(1948-33-0)
0(0.1% DMSO) 100 1.2+ 1.0 0(0.1% DMSO) 100 83+24
0.1 96 0.8 £ 0.8 1 102 12.0 £ 2.8
0.3 92 1.5+ 08 2 95 245+ 5.0
0.7 91 1.8+ 1.2 3 104 38.7 £ 2.7
1 95 0.5+ 0.5 4 130 49.7 + 5.2
13 91 1.0+13 5 138 33.0 + 4.1
1.7 66 0.5+ 0.5 6 130 17.8 £ 3.9
2 26 0.5+ 0.5 8 79 Toxic
MCA 1 46 17.8 + 4.4* TPA  0.05 140 27.3 + 4.0%
8-Hydroxyquinoline (148-24-3) +
0(0.1% DMSO) 100 6.3 £33 0(0.1% DMSO) 100 72+ 1.8
0.03 100 6.5+ 1.5 0.3 98 53 +2.7
0.06 101 6.8 +£2.6 1 105 102 £ 2.5
0.09 103 78 £3.9 2 106 17.2 +2.3°
0.12 104 53 +3.0 3 123 20.7 + 34
0.15 102 45+2.0 5 131 213 +£36
0.18 112 43 +£1.2 7 67 Toxic
0.21 113 43 +£1.6 9 85 Toxic
0.24 49 28+ 1.2 11 55 Toxic
0.28 72 83 +3.6 13 35 Toxic
MCA 1 76 415 + 2.8% TPA  0.05 136 23.0 + 3.4%
Propyl gallate (121-79-9) +
0(0.1% DMSO) 100 08+ 1.3 0 (0.1% DMSO) 100 6.2+22
1 71 32+15 0.5 98 75+ 1.9
1.25 32 33+14 0.8 98 9.0 £3.6
1.5 17 35+ 14 13 91 93 +27
1.75 7 23+1.2 2 83 13.8 + 6.1°
2 5 3.0+ 17 3 80 13.8 + 2.4
225 3 1.5+18 5 64 19.0 + 7.0°
2.5 2 1.2+1.0 7.5 26 Toxic
MCA 1 50 11.0 + 0.6* 10 16 Toxic
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Chemical? Initiation assay Promotion assay
Concentration @gb Foci/well® Concentration CG Foci/well Judgment
(pg/mL) (pg/mL)
TPA  0.05 120 25.0 4+ 3.6%
Sodium fluoride (7681-49-4) +
0 (5% Water) 100 1.8+28 0 (5% Water) 100 50+22
4 107 1.8 £ 1.6 18 120 75+1.2
6.2 105 0.7 £ 0.5 24 149 10.8 + 2.6
10 112 1.0 £ 09 32 221 133+ 1.5
16 98 1.3+1.2 42 223 85+ 23"
25 92 20+ 14 56 128 0.8 £ 0.8
40 13 1.2+ 1.6 75 76 Toxic
62 0 0.5 +0.8 100 47 Toxic
100 0 0.0 + 0.0 0 (0.1% DMSO) 100 40+ 1.7
0(0.1% DMSO) 100 32+15 TPA  0.05 143 14.7 + 1.9*
MCA 1 42 25.5 + 2.6%
Tetracycline hydrochloride +
(64-75-5)
0 (5% Water) 100 1.5+23 0 (5% Water) 100 3.7 £21
5 107 13+14 5 101 82+20
10 104 25+19 10 117 113+ 4.5
15 113 1.3+ 1.0 15 121 57 +1.2
20 110 23+1.2 20 130 33+15
25 101 33+26 25 129 83+21
40 29 23 +21 40 107 253 +4.0°
50 7 30+15 50 61 1.0+ 13
60 3 32+1.2 60 36 0.0 +£ 0.0
0(0.1% DMSO) 100 1.5+ 14 0(0.1% DMSO) 100 57+ 1.8
MCA 1 49 26.3 + 3.3% TPA  0.05 145 32.2 + 3.1%
Chemicals of unknown carcinogenicity
Sodium valproate (1069-66-5) +
0 (5% Water) 100 22 +0.8 0 (5% Water) 100 28 +25
50 123 25+14 6 141 12.8 £ 5.5
100 102 50+ 25 10 161 23.0 + 4.6°
150 62 6.2+ 1.7 25 183 29.5 +2.0°
200 37 55+ 24 50 228 9.7 +2.1°
250 22 53+ 12 100 206 0.8 £ 0.8
300 12 52424 200 164 0.0 £ 0.0
400 7 38+ 1.6 500 83 Toxic
0(0.1% DMSO) 100 25+24 0(0.1% DMSO) 100 57+ 1.6
MCA 1 55 18.8 + 2.6* TPA  0.05 138 20.3 + 5.5%
Valproic acid (99-66-1) +
0(0.1% DMSO) 100 23+19 0(0.1% DMSO) 100 48 £1.5
25 118 3.7 £0.5 3.125 107 103 + 4.9
50 119 50+23 6.25 119 15.7 £ 2.7
75 104 6.8+ 1.5 12.5 138 287+ 1.6
100 80 6.0 + 1.7 25 169 24.8 + 4.1
140 47 57 +£29 50 193 9.5+ 2.1
200 21 55+27 100 161 02+04
300 11 33+£22 200 125 0.0 £ 0.0
MCA 1 43 20.3 + 3.1% TPA  0.05 146 22.7 + 2.3*%
2,3-Diaminotoluene (2687-25-4) +
0(0.1% DMSO) 100 1.8+ 13 0(0.1% DMSO) 100 3.8 +£27
3 83 33+18 5 90 14.0 + 2.6
5 78 35+25 7 98 122+ 1.9
7 75 47 +1.0 15 133 115+ 4.8
15 58 42 +24 20 133 9.5+29
20 47 38+18 30 134 25+3.0
30 34 42 +2.1 50 118 Toxic
50 4 0.8 £0.8 100 64 Toxic
MCA 1 47 11.2 + 1.9% TPA 0.05 153 12.7 + 3.6*
2,5-Diaminotoluene +
dihydrochloride (615-45-2)
0 (5% Water) 100 27 +1.0 0 (5% Water) 100 1.3+ 1.0
1 98 35+ 1.6 1 92 3.7+22
2.5 96 2.7 +£2.0 5 79 48 £2.8
4 100 3.7+08 10 77 102 + 2.1
5.5 90 3.8+43 15 76 15.0 + 0.9°
7 95 27 +£23 20 77 16.7 + 3.5
8.5 86 42 +038 25 81 16.2 + 4.5
10 79 32+20 30 80 172+ 2.8
115 84 4.0+ 1.1 35 87 173 + 44
13 76 37+14 40 87 152 + 3.5
0(0.1% DMSO) 100 32+18 0(0.1% DMSO) 100 45+19



A. Sakai et al. / Mutation Research 702 (2010) 100-122 117
Table 1 (Continued )
Chemical® Initiation assay Promotion assay
Concentration @b Foci/well® Judgmentd Concentration CG Foci/well Judgment
(ng/mL) (p.g/mL)
MCA 1 50 25.5 + 3.8% TPA  0.05 152 10.3 + 2.4*
3,4-Diaminotoluene (496-72-0) — +
0 (5% Water) 100 0.7 £ 0.5 0 (5% Water) 100 4.0+ 20
1 88 1.2+13 0.3 91 35+29
2.5 88 0.8 £0.8 1 80 53 +27
7.5 65 1.7 +£1.2 2.5 73 11.7 + 4.8
10 46 1.8+1.2 5 61 15.0 + 4.4
135 30 0.5+0.8 10 49 19.7 £+ 1.4
15 25 1.5+ 05 20 38 13+ 14
17.5 17 1.7 £ 16 30 32 Toxic
20 14 0.8+1.2 0 (0.1% DMSO) 100 3.7+2.0
0(0.1% DMSO) 100 1.5+ 16 TPA  0.05 120 25.7 + 5.0%
MCA 1 47 21.7 + 4.5%
Sodium orthovanadate - +
(13721-39-6)
0 (5% Water) 100 1.8+28 0 (5% Water) 100 1.5+08
0.01 95 1.0 +£ 09 0.022 95 20+23
0.022 95 1.3+05 0.046 96 25+1.6
0.046 92 08 +£1.2 0.1 106 20+13
0.1 92 0.5+0.5 0.22 138 33+038
0.22 110 0.8 £0.8 0.46 226 120+ 4.7
0.46 107 0.5+ 0.5 1 403 155 + 4.3
1 40 02+ 04 2.2 473 7.8 +29
2.2 0 02+04 4.6 249 Toxic
0(0.1% DMSO) 100 32+15 0(0.1% DMSO) 100 23+18
MCA 1 42 25.5 + 2.6% TPA  0.05 227 9.2 +3.3*
Capsaicin (404-86-4) — -
0(0.1% DMSO) 100 0.5+ 0.5 0(0.1% DMSO) 100 20+ 1.7
10 108 03 +£0.38 1 82 1.8+ 0.8
30 103 1.2 +1.2 5 95 2.7+1.0
50 76 0.7 £0.8 10 109 22+1.2
53 68 0.7 £1.0 20 100 20+ 1.1
57 67 0.8 +£0.8 25 95 20+1.7
60 38 0.7+ 0.8 30 90 12+12
MCA 1 45 13.8 + 3.5% TPA  0.05 131 10.0 + 2.2*
Ethidium bromide (1239-45-8) - -
0 (5% Water) 100 28 +1.5 0 (5% Water) 100 35+1.8
0.01 97 1.0 £ 1.1 0.0001 92 32+£20
0.03 103 1.2+12 0.0003 101 4.0+ 3.0
0.1 112 1.2+1.0 0.001 101 3.7+1.2
0.3 96 23+£1.2 0.003 106 1.8+ 0.8
1 83 1.0 £ 06 0.01 100 0.0 £ 0.0
3 73 Toxic 0.03 113 0.0 +£0.0
10 36 Toxic 0.1 104 Toxic
15 13 Toxic 0(0.1% DMSO) 100 32+18
30 1 Toxic TPA  0.05 176 26.5 + 3.9%
0(0.1% DMSO) 100 22+13
MCA 1 60 27.5 + 2.4*
Salicylic acid (69-72-7) = _
0(0.1% DMSO) 100 35+14 0(0.1% DMSO) 100 6.7 £ 1.5
100 117 32+26 50 96 53+23
200 119 1.0+13 100 94 7.7 +£23
250 120 1.8 +13 200 86 75+21
300 128 0.5 £ 0.5 300 85 6.0+24
400 103 22 +08 400 75 45+ 15
600 67 13+14 600 83 6.8 +£2.1
800 27 0.3+ 0.5 800 80 33+22
MCA 1 63 30.5 + 7.6% TPA  0.05 211 28.7 + 6.0%

P S -

3

CAS registry number in parentheses.
% of cell growth compared to that of solvent control.
Average number of transformed foci/well + SD.

Positive or negative call for the test chemical based on the assay data presented.
Solvent control: final solvent concentration of the working culture media in parentheses.

Positive control in the initiation assay.
Positive control in the promotion assay.

Solvent control for the positive control (MCA in the initiation assay or TPA in the promotion assay).

p<0.05; Dunnett test, vs solvent control.

p<0.05; t-test, vs DMSO (the solvent of MCA and TPA).
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Table 2

The performance of Bhas 42 cell transformation assay for the prediction of chemical carcinogenicity.
In vivo carcinogenicity Total
Carcinogen Non-carcinogen

(a) Contingency table of the results in the Bhas 42 cell transformation assay

Bhas 42 cell transformation assay i3 38
- 14
Total 52

(b) Performance

6 44 Concordance 78%
31 45 Sensitivity 73
37 89 Specificity 84

Positive predictivity 86
Negative predictivity 69
False negative 27
False positive 16

week till day 21 (Fig. 1). Each assay was conducted including TPA (0.05 .g/mL) as
the positive control and 0.1% DMSO as its negative control.

2.3.3. Counting of transformed foci and statistical analysis

The transformed foci were judged on the basis of the morphological char-
acteristics: (a) more than 100 cells, (b) spindle-shaped cells different from the
contact-inhibited monolayer cells, (c) deep basophilic staining, (d) random orien-
tation of cells at the edge of foci, (e) dense multilayering of cells and (f) invasive
growth into the monolayer of surrounding contact-inhibited cells. The number of
transformed foci in every well was recorded and a statistical analysis for the increase
of the transformed foci was performed by multiple comparison using the Dunnett
method (p <0.05).

2.4. Cell growth assay

The cell growth assays, using a crystal violet (CV) staining method, were per-
formed prior to the transformation assays to determine the doses applicable to the
Bhas 42 cell transformation, and also concurrently with every transformation assay
(every initiation and promotion assay) to estimate the effect of each treatment on
the cell growth and survival. The cells were seeded and treated with a chemical in
the same manner as in the initiation assay or in the promotion assay. Three wells
were prepared for each test concentration. The cultures were fixed with 10% forma-
lin on day 7 and stained with a 0.1% CV solution. CV was extracted from the stained
cells with 50% ethanol containing 0.03 M sodium citrate and 0.02M hydrochloric
acid. The optical density of extract was measured at 540 nm. The survival rate of
cells treated with a chemical was expressed as a percentage of the control cells.

2.5. Dose setting for transformation assays

Five or more concentrations were set up based on the results of cell growth
assays.

In the initiation assay, the concentrations were determined to cover a range
from little or no toxicity to the highest toxicity (less than 20% survival compared to
the control cultures). In practice, one dose below NOEL, two doses between NOEL
and ICsp and two doses between ICsg and ICqp were arranged, at least.

In the promotion assay, the test concentrations were selected to cover a range
from little effect on cell growth to growth enhancement, for the chemicals that
exhibited marked growth enhancement. In practice, one dose below NOEL, three
doses in the range of growth enhancement and one dose in the range of weak growth
inhibition were arranged, at least. For the chemicals that did not induce marked
growth enhancement, the test concentrations were selected to range from a dose
two or three levels lower than the no-effect concentration to that showing a survival
less than 50%. In practice, two doses below NOEL, two doses between NOEL and ICsg
and one dose above ICso were arranged, at least.

For a chemical which caused a sharp decline of cell growth within a narrow
concentration range, one or two more doses outside the predicted concentration
range were set up as a precaution against the fluctuation of cell response among
experiments. For compounds with little cytotoxicity, the highest concentration was
5mg/mL or 10 mM, whichever was the lowest.

3. Results

The individual results of 98 chemicals in the Bhas 42 cell trans-
formation assay are presented in Table 1. The tested chemicals are
listed being classified into carcinogens, non-carcinogens and chem-
icals of unknown carcinogenicity according to the existing data of
rodent in vivo carcinogenicity and human epidemiology. Tumor
promoters are assorted into carcinogens. The bases of classifica-
tion are shown in the footnote of Table 3. The results in the Bhas 42
cell transformation assays were judged positive when there existed

two or more doses that induced statistically significant increases
of transformed foci, and negative when there was no dose showing
statistically significant increase of foci. When the statistically sig-
nificantincrease was at only one dose, the assay result was regarded
as equivocal, and then the initiation or promotion assay together
with the concomitant cell growth assay was repeated including the
positive dose in the first assay. The chemical was judged to be pos-
itive, when the chemical again statistically significantly increased
the number of transformed foci at one or more concentrations in the
second assay (Cyclosporin A and Dichlorvos). As a rule, the assays
were carried out at the concentrations less than 5 mg/mL or 10 mM,
whichever was the lowest, when the test chemical did not cause cell
growth inhibition or enhancement. In Table 1 the molar concentra-
tions are indicated in the parentheses for the concentrations that
are equal to 10 mM or exceptionally exceed 10 mM.

Among the 52 tested carcinogens, 2-acetylaminofluorene,
benz[a]anthracene and phorbol 12,13-didecanoate were judged
positive both in the initiation assay and in the promotion
assay. IQ, 5-azacytidine, barium chromate, benzo[a]pyrene,
cyclophosphamide, cyclosporin A, 2,4-diaminotoluene,
dibenz[a,h]anthracene, melphalan, MCA, mitomycin C, MNNG,
sterigmatocystin and thio-TEPA were called positive in the
initiation assay. Cadmium chloride, chenodeoxycholic acid,
4-chloro-o-toluidine hydrochloride, cholic acid, deoxycholic
acid, dichlorvos, epichlorohydrin, p-limonene, lithocholic acid,
methapyrilene hydrochloride, methylarsonic acid, mezerein,
2-naphthylamine, quercetin, sodium arsenate, sodium arsen-
ite, sodium saccharin, styrene oxide, TPA, o-toluidine and zinc
chloride were positive in the promotion assay. However, o-
anisidine, benzene, cobalt sulfate heptahydrate, diethylstilbestrol,
dimethylarsinic acid, 1,4-dioxane, ethyl carbamate, formaldehyde,
furylfuramide, methyl carbamate, nickel (II) chloride, nickel
monooxide, phenobarbital sodium salt and p-toluidine were
negative in either assay.

Out of the 37 non-carcinogens, 4-acetylaminofluorene, acid red
14, ampicillin sodium salt, anthracene, L-ascorbic acid, aspartame,
benzoin, caffeine, caprolactam, 2-chloroethanol, chromium (III)
chloride, 2,6-diaminotoluene, diazepam, N,N-dimethylformamide,
eugenol, HC blue no. 2, hydrocortisone, b-mannitol, methotrex-
ate, 1-naphthylamine, phenanthrene, phenol, p-phenylenediamine
dihydrochloride, phthalic anhydride, rotenone, sodium chloride,
sodium nitrite, sunset yellow FCF, thiabendazole, m-toluidine and
triphenyltin hydroxide were judged negative both in the initia-
tion assay and in the promotion assay. However, barium chloride
dihydrate, tert-butylhydroquinone, 8-hydroxyquinoline, sodium
fluoride and tetracycline hydrochloride were positive in the pro-
motion assay, and propyl gallate was positive both in the initiation
and in the promotion assay.

The number of chemicals of unknown carcinogenicity was
9. Valproic acid and sodium valproate were positive in both
assays. 2,3-Diaminotoluene, 2,5-diaminotoluene dihydrochloride,
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Table 3

Comparison of results in the Bhas 42 cell transformation assay with those in genotoxicity assays.
Chemical Bases of classification? Bhas 42 CTAP Ames®d ML Chrom. Ab.¢f MNC-&

Initiation Promotion In vitro In vivo

Carcinogens
2-Acetylaminofluorene TA#31h + + + ++,+ + + +
Benz[a]anthracene TA#31 + + kst ihsihst= +[— +— +
IQ TA#31 + — + —(CCRIS')
5-Azacytidine TA#31 + - ++[— ++ 4+ ++[— +
Barium chromate TA#31 + - -
Benzo[a]pyrene TA#31 + - ++ +++ + +
Cyclophosphamide TA#31 + = =+ — + 44+ ++ ++[— + 4+
Cyclosporin A TA#31 + - - -
2,4-Diaminotoluene TA#31 + - ++ + + -
Dibenz[a,h]anthracene TA#31 + - [+ ++ +
Melphalan TA#31 + — ok — + +,+ + +
MCA TA#31 + - ++ + -
Mitomycin C TA#31 + - +(CCRIS) ++ ++ ++,+ ++,+
MNNG TA#31 + - ++ ++ +[— +
Sterigmatocystin IARC! + - +(CCRIS) +(CCRIS)
Thio-TEPA TA#31 + - + + + +
Cadmium chloride TA#31 - + - + +,— -
Chenodeoxycholic acid Origk, TP!™ - + —[+(CCRIS)
4-Chloro-o-toluidine HCI TA#31 + - + +wh
Cholic acid TA#31, TP - + +[—
Deoxycholic acid CCRIS, TP - + —[+(CCRIS)
Dichlorvos TA#31 - +w ++ +++ + - -
Epichlorohydrin TA#31 - + 4 — ++ ++[— ++[— -
D-Limonene NTP(347)° - + - —+
Lithocholic acid Orig., TPP - + —-— +[—+[— -
Methapyrilene HCI TA#31 - + - — = +
Methylarsonic acid Review, TP4 - + —(Orig.") +(CCRIS) +(Orig.") +(CCRIS)
Mezerein TA#31, TP — + ——
2-Naphthylamine TA#31 + + = — ++,+ TRAr —+—+
Phorbol 12,13-didecanoate CCRIS, TP + +
Quercetin TA#31 - + 44—+ [ — + ++ + +,+
Sodium arsenate TA#31 - + —(CCRIS) —(CCRIS) -
Sodium arsenite TA#31 + + - ++ +
Sodium saccharin TA#31 - + -
Styrene oxide TA#31 - + b — [ — 4+ + +[— —
TPA TA#31, TP + +
o-Toluidine TA#31 - + +— +—+[—+[— ++[— +[—,—
Zinc chloride TA#31, TP — + + —
o0-Anisidine TA#31 — — + +++ +
Benzene TA#31 - - - — == -+t ++ ++
Cobalt sulfate TA#31 - - +w
Diethylstilbestrol TA#31 = = - b — +f— + ==
Dimethylarsinic acid CCRIS - - —(CCRIS) +(CCRIS) +(Orig.") +(Reviwd) +/—(CCRIS)
1,4-Dioxane TA#31 - - - - - -
Ethyl carbamate TA#31 - — +[——— — —+ +,+
Formaldehyde TA#31 - - =+ — + ++ +[— +—
Furylfuramide TA#31 - - ++,+ ++ +
Methyl carbamate TA#31 - - - —— - —
Nickel (II) chloride TA#31 - - - G T T —
Nickel monooxide TA#31 - - - -
Phenobarbital sodium TA#31 - - — /-
p-Toluidine Orig.’ - - —(CCRIS)
Non-carcinogens
4-Acetylaminofluorene TA#31 - - + +[ =+ — - -
Acid red 14 TA#31 - - - —— — —
Ampicillin TA#31 - - - - -
Anthracene TA#31 - - W, —,+/— + 4+ — -
L-Ascorbic acid TA#31 - - +W[—,— - + +
Aspartame CCRIS - - —(NTP)t —(NTP)*
Benzoin TA#31 - - W[ —+[— +—+[— - - -
Caffeine TA#31 - - ——— + +
Caprolactam TA#31 - - —— ———— - - ——
2-Chloroethanol TA#31 — — 4 — + 4 + — —
Chromium(IIl) Chloride TA#31 - - - + -
2,6-Diaminotoluene TA#31 - - +
Diazepam TA#31 — — ——
N,N-Dimethylformamide TA#31 - - — +[———t[— -
Eugenol TA#31 - - - ++,+ + -+
HC Blue 2 TA#31 - - + ++ - -
Hydrocortisone TA#31 - - +
D-Mannitol TA#31 - - - - - - -
Methotrexate TA#31 - - - +,+ + + +
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tive or discordant in the Ames test. They are barium chromate,
cyclosporin A, cadmium chloride, chenodeoxycholic acid, 4-
chloro-o-toluidine hydrochloride, cholic acid, deoxycholic acid, p-
limonene, lithocholic acid, methapyrilene hydrochloride, methyl-
arsonic acid, mezerein, sodium arsenate, sodium arsenite, sodium
saccharin, TPA and o-toluidine. The Ames-negative and Ames-
discordant carcinogens except barium chromate and cyclosporin
A were judged positive in the promotion assay. They included
TPA and mezerein which are typical tumor promoters in mouse
skin [19,20], bile acids which are regarded as endogenous tumor
promoters [21-23] and sodium saccharin which has been demon-
strated to be a promoter of bladder carcinogenesis in rats [24].
Phorbol 12,13-didecanoate that was positive in the promotion
assay is also a tumor promoter in mouse skin [25,26]. However,
we did not underline it in Table 3 because of the absence of pub-
lished data in the Ames test and the other genotoxicity tests. In
the previous papers, other tumor promoters such as okadaic acid
[11,16,27], o,p’-dichlorodiphenyltrichloroethane (o,p’-DDT) [11],
p,p’-dichlorodiphenyl trichloroethane (p,p’-DDT) [11], fumonisin
B1 [28] and T-2 toxin [28] were also reported to be positive in
the promotion assay of Bhas 42 cell transformation. These facts
indicated that the promotion assay of Bhas 42 cell transformation
detected known tumor promoters and suggested that the Bhas 42
cells behaved as initiated cells in the transformation assay. In this
paper, arsenate and arsenite were judged positive in the promo-
tion assay. Inorganic arsenics have epidemiologically been defined
to be carcinogenic in the bladder, lung and skin of human and
found to increase cancer incidence in various experimental animal
models [29]. However, their mutagenicity is negative in bacteria
and weekly positive in mammalian cells in vitro, though they have
been reported to induce chromosomal aberrations, aneuploidy and
micronuclei formation [29-31]. Thus, the Bhas 42 cell transforma-
tion assay can detect a considerable number of the carcinogens
that are negative or difficult to be detected in the conventional
genotoxicity assays. The carcinogens escaping scrutiny from in vitro
screening would be diminished in number if the Bhas 42 cell trans-
formation assay is performed in addition to genotoxicity assays
to predict chemical carcinogenicity. Incidentally, we have demon-
strated that the Bhas 42 cells retain the transfected v-Ha-ras gene
and express its mRNA at the same level as c-Ha-ras mRNA (in prepa-
ration for publication). Our presumption is that the expression of
transfected active oncogene is involved in the high sensitivity of
Bhas 42 cells to the non-genotoxic carcinogens in transformation.

According to a review paper [5], the performance indices of
the Ames, mouse lymphoma, in vitro and in vivo chromosomal
aberration and micronucleus assays to predict rodent carcinogenic-
ity of chemicals are as follows: concordance, 52-72%; sensitivity,
39.5-86%; specificity, 26-79%; positive predictivity, 76.5-83%; neg-
ative predictivity, 27-45%; false negative, 14-60.5%; false positive,
21-74%. As compared to those values, the concordance, specificity,
negative predictivity and false positive of Bhas 42 cell transfor-
mation assay were superior and the other performances were
equivalent to those of genotoxicity assays. It must be mentioned,
however, that the chemical sets used for the calculation of per-
formances are different between the Bhas 42 cell transformation
assay in the present paper and the genotoxicity assays in the review
paper.

The inorganic compounds tested in this study were 13 in all.
This number may not be enough to evaluate the performance of
Bhas 42 cell transformation assay for the prediction of carcino-
genicity of inorganic compounds. When we dared to calculate the
performances for inorganic chemicals, the concordance, sensitivity,
specificity, positive predictivity, negative predictivity, false neg-
ative and false positive were 62%, 63%, 60%, 71%, 50%, 38% and
40%, respectively (the contingency and performance tables are not
shown). The organic carcinogens and non-carcinogens tested were

76 in total. For the organic chemicals, the concordance, sensitivity,
specificity, positive predictivity, negative predictivity, false neg-
ative and false positive were 80%, 75%, 88%, 89%, 72%, 25% and
13%, respectively (the contingency and performance tables are not
shown). The Bhas 42 cell transformation assay may predict the car-
cinogenicity of inorganic chemicals with a little lower probability
than that of organic chemicals.

The Bhas 42 cell transformation assay judged diethylstilbestrol
negative in the present study, and also called estradiol and zear-
alenone as negative in the previous reports [11,27,28]. This assay
may be insensitive to carcinogenicity of female sex hormones.
Progesterone, a corpus luteum hormone, has been reported to be
positive in the promotion assay [11].

The Bhas 42 cell transformation could detect a considerable
number of Ames-negative or Ames-discordant carcinogens. Its per-
formances to predict the carcinogenicity of chemicals are superior
or equivalent to those of genotoxicity assays. As shown in Table 3,
any of the genotoxicity assays is not perfect to predict the carcino-
genicity of chemicals. We consider that the carcinogens escaping
from in vitro screening would be reduced in number and the accu-
racy of prediction for chemical carcinogenicity would be improved
by introducing the Bhas 42 cell transformation into the battery of
in vitro assays.
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Table 3 (Continued )

Chemical Bases of classification® Bhas 42 CTAP Ames©d MLe-¢ Chrom. Ab.-f MN¢-¢
Initiation Promotion In vitro In vivo

1-Naphthylamine TA#31 - - 4 — ++[— ++

Phenanthrene TA#31 - - W, —,+[— -

Phenol TA#31 - - - ++,+ ++ + +

p-Phenylenediamine 2HCI TA#31 - - + +eq.\,+ +

Phthalic anhydride TA#31 - — - + —

Rotenone TA#31 — - - + + 1

Sodium chloride TA#31 - - - +/—

Sodium nitrite Orig.V,NTP(495) — - ++ + + + =g

Sunset yellow FCF TA#31 = = = +— = = =

Thiabendazole TA#31 - - + +

m-Toluidine Orig.’ - - —(CCRIS)

Triphenyltin hydroxide TA#31 - - - iz

Barium chloride TA#31 - + - + -

tert-Butylhydroquinone TA#31 - + —-— + - -

8-Hydroxyquinoline TA#31 — + ++ ++ +w — -

Propyl gallate TA#31 + + - ++ + + +[—

Sodium fluoride TA#31 - + - ++,+ +/— - —+

Tetracycline HCI TA#31 — + —— —+[— -

Chemicals of unknown carcinogenicity

Sodium valproate + +

Valproic acid + + +/—(human)Orig.W

2,3-Diaminotoluene - + +(CCRIS)

2,5-Diaminotoluene 2HCI - +

3,4-Diaminotoluene - + +(CCRIS)

Sodium orthovanadate - + —(CCRIS)

Capsaicin — = +/—(CCRIS)  +(CCRIS) —(CCRIS) —(CCRIS)

Ethidium bromide = = +(CCRIS) +/—(CCRIS) —(CCRIS)

Salicylic acid - - +[—(CCRIS)

The underline shows the carcinogens that were positive in the Bhas 42 cell transformation assay but are negative or discordant in the Ames test.

2 The databases, or review and original papers referred to for the in vivo carcinogenic potency of chemicals.

b The assay results obtained in the present study.

¢ Assay results obtained from existing databases, or review and original papers. Most results are taken from a review paper, TA#31". In TA#31, several databases are
consulted for each chemical. The results listed in TA#31 are arranged in this table so that “+” means “positive in one database”, “+,+” means “positive in two deferent

databases”, “+,+,+” means “positive in three deferent databases”, “+,—,—"” means “positive in a database and negative in two other databases”, “+/—" means that there are
diverging results inside a database and so on. The assay results which do not exist in TA#31 are based on CCRIS', or review and original papers, and the sources of those data

are indicated in the parentheses.
4 Ames test.
¢ Mouse lymphoma test.
T Chromosomal aberration test.
& Micronucleus test.

h “OECD Environment, Health and Safety Publications, Series on Testing and Assessment No. 31: Detailed Review Paper on Cell transformation Assays for Detection of

Chemical Carcinogens” [5].
I The Chemical Carcinogenesis Research Information System.
IARC Monographs.
Original paper.
In vivo tumor promoter.
Ref. [22].
Weakly positive.

— =

=1

Ref. [21].

Ref. [30].

Ref. [32].

Ref. [33].

Studies in Genetically Modified Models, GMM-01.
Equivocal.

Ref. [34].

W Ref. [35].
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3,4-diaminotoluene and sodium orthovanadate were positive in
the promotion assay. Capsaicin and ethidium bromide were nega-
tive in either assay.

The performance indices of Bhas 42 cell transformation assay for
predicting the carcinogenicity of chemicals were calculated from
the assay results of known carcinogens and non-carcinogens. As
shown in Table 2, we applied the Bhas 42 cell transformation assay
to 52 in vivo carcinogens and obtained positive judgments from 38
carcinogens and negative judgments from 14. We tested 37 in vivo
non-carcinogens and 6 were positive and 31 were negative. Con-
sequently, concordance was 78%, sensitivity 73%, specificity 84%,
positive predictivity 86%, negative predictivity 69%, false negative
27% and false positive 16%.

The United State National Toxicology Program. The NTP technical report number was indicated in the parenthesis.

4. Discussion

The results of 98 chemicals tested in the present study were
summarized and compared with existing data for genotoxicity in
Table 3. Among genotoxicity assays, the Ames test is the most
popular and has been applied to the largest number of chemicals
including carcinogens and non-carcinogens. Of the 52 carcino-
gens tested in this assay, about half are negative or discordant
in the Ames test from our consulting of databases or review of
original papers. In the Bhas 42 cell transformation assay, 17 of
the Ames-negative or Ames-discordant carcinogens were judged
positive. In Table 3, we underline the carcinogens that were
positive in the Bhas 42 cell transformation assay but are nega-
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