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ABSTRACT

The test article, Tertiary Amyl Methy! Ether (TAME), was tested in the CHO/HGPRT
Mutation Assay in the absence of Aroclor-induced rat liver S9 at doses of 1000 to 5000 pg/ml
and in the presence of Aroclor-induced rat liver S9 at doses of 500 to 5000 pg/ml. No
positive responses, i.e., treated cultures with mutant frequencies >40 mutants per 10° clonable
cells, were observed. All concentrations were soluble in treatment medium. Toxicity, ie.,
cloning efficiency <50% of the solvent control, was observed at doses of 4000 and 5000

pg/ml with S9 activation. Under the conditions of this study, test article Tertiary Amyi
Methyl Ether (YAME) was concluded to be negative in the CHO/HGPRT Mutation Assay.
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Sponsor:  American Petroleum Instituie
1220 L Street, Northwest
Washington, DC 20005
Authorized Representative: Richard Rhoden, Ph.D.
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Storage Conditions: room temperature; protected from exposure to light

Test Article Receipt: December 26, 1995
Study Initiation: January 23, 1996
Laboratory Manager: Jane J. Clarke, B.A.
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QUALITY ASSURANCE STATEMENT

Study Title: CHO/HGPRT MUTATION AS3AY
Study Number: G95CAB9.782

Study Director: Richard H. C. San, Ph.D.

This study has been divided intoc a series of in-process phases. Using
a random sampling approach, Quality Assurance monitors each of these
phases over a series of studies. Procedures, documentation, equipment
records, etc., are examined in order to assure that the study is
performed in accordance with the U.S. FDA Good Laboratory Practice
Regulations (21 CFR 58), the U.S. EPA GLPs (40 CFR 792 and 40 CFR
160), the UK GLP Compliance Programme, the Japanese GLP Standard, and
the OECD Principles of Good Laboratory Practice and to assure that the
study is conducted according to the protocol and relevant Standard
Operating Procedures.

The following are the inspection dates, phases inspected, and report
dates of QA inspections of this study.

INSPECT ON 2S5 JAN 96, TO STUDY DIR 25 JAN 96, TO MGMT 25 JAN 96
PHASE: Protocol Review

INSPECT ON 14 FEB 96, TO STUDY DIR 14 FEB 96, TO MGMT 20 FEB 96
PHASE: Scoring toxicity plates

INSPECT ON 27 MAR 96, TO STUDY DIR 27 MAR 96, TO MGMT 08 APR 96
PHASE: Draft Report

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw
data of the study.

e Y-§-90
Diane B. Madser
QUALITY ASSURANCE DATE




STATEMENT OF COMPLIANCE

Study No. G95CA89.782, was conducted in compliance with the U.S. FDA Good Laboratory
r Practice Regulations as published in 21 CFR 58, the U.S. EPA GLP Standards 40 CFR 160

and 40 CFR 792, the UK GLP Compliance Programme, the Japanese GLP Standard and the

OECD Principles of Good Laboratory Practice in all material aspects with the following

exceptions:
The identity, strengtk, purity and composition or other characteristics to
define the test or control article have not been determined by the testing

facility.

Analyses to determine the uniformity, concentration, or stabiiity vt the test

. or control mixtures were not performed by the testing facility.

The stability of the test or control article under the test conditions was not
determined by the testing facility.

("S 2/38/9¢4

ar Richard H. C. San, Ph.D. Date
= Study Director ‘
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SUMMARY

The test article, Tertiary Amyl Methyl Ether (TAME), was tested in the CHO/HGPRT R _
Mutation Assay in the absence and presence of Aroclor-induced rat liver 89. The assay was o .
performed in two phases. The first phase, the preliminary toxicity assay, was used to |
establish the dose range for the mutagenesis assay. The second phase, the mutagenesis assay,

was used to evaluate the mutagenic potential of the test article.

Ethanol was determined 10 be the solvent of choice based on solubiiiiy of ihe test article and
compatibility with the target cells. The test article was soluble in ethanol at a concentration -

of 500 mg/ml, the maximum concentration tested.

In the prelimirary toxicity assay, the maximum concentration of Tertiary Amyl Methyl Ether
(TAME) tested was 5000 pg/ml. Treatment medium *aa = film on the surface but no visible
precipitate at 5000 pg/ml. Concentrations of <1500 ug/ml ere soluble in treatment medium.
Selection of dose levels for the mutagenesis assay was based on the cloning efficiency relative
to the solvent control. Substantial toxicity, i.e., clonia,; ctficiency <50% of the solvent

mcac wunthant a and
. 15

mmmtmnl rrmne Alcoasiad nt en A aerats + + 3 1
COMitToi, Was OoSSIvEeG at 1ic G3S58s Wilndutl aluvalion an t 5009 ;,ig/}’“l with SO activation

Based on these findings, the doses chosen for the mutagenesis assay ranged from 1000 to
5000 pg/ml for the non-activated cuitures and from 500 io 5000 pg/ml for the S9-activated .

cultures.

In the mutagenesis assay, no positive responses, i.e., treated cultures with mutant frequencies
>40 mutants per 10° clonable cells, were observed. All concentrations were soluble in
treatment medium. Toxicity, i.e., cloning efficiency <50% of the solveni control, was

observed at doses of 4000 and 5000 pg/ml with 89 activation.

Under the conditions of this study, test article ferti v *myl Methyl Ether (TAME) was

ar 3 .
concluded to be negative in the CHO/HGPRT Mutsnon Assay. A
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INTRODUCTION

The purpose of this study i. to evaluate the mutigenic potential of the test article based on

quantitation of forward mutations at the hypoxanthine-guanine phosphoritosyl transferase
(HGPRT) locus of Chinese hamster ovary (CHO) cells.
MATERIALS AND. METHODS
» CHARACTERIZAT'ON OF TEST AND CONTROL ARTICLES
The test article, Tertiary Amyl Methy! Ether (TAME), was received by Microbiological
Associates, Inc. on December 26, 1995 and was assigned the code number 95CA8S. The test

article was characterized by the Sponsor as a clear liquid, which should be stored away from
flame, sparks, hot surfaces, strong acids or oxidizing materials. Upon receipt, the iest article

was described as a clear liquid and was stored at room temperature, protected from expost-e
to light. )

The vehicle used to deliver Tertiary Amyl Methyl Ether (TAME) was ethanol (CAS 64-1-
15) obtained from harmco Products, Inc.

Ethyl methanesulfonate (EMS), CAS 62-50-0, was obtained from Eastman Laboratory

Chemicals and was used at a stock concentration of 20 ul/ml as the positive control for the

non-activated test system. Benzo(a)pyrene (B(a)P), CAS 50-32-8 was obtained from Sigma
Chemical Company and was used at a stock concentration of 400 pg/ml as the positive
control for the SY-activated test system.

TEST SYSTEM
CHO-K,-BH, celis were obtained from Dr. Abraham Hsie, Oak Ridge National Laboratories,

Oak Ridge, TN. CHO ceils were cleansed in medium supplemented with hypoxanthine,
aminopterin and thymidine (HAT) then frozen. The freeze lot of cells was tested aad found

to be free of mycoplasma contamination. Cells used ip the mutation assay were within four

MA Study No. G95CA89.782
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subpassages from frozcn stock in order to assure karyoiypic stability.

METABOLIC ACTIVATION SYSTEM

Aroclo: 1254-induced rat liver $9 was used as the metabolic activation system. The S9 was
prepared from male Sprague-D~wiey rats induced with a single intraperitoneal injection of
Aroclor-1254, 500 mg/kg, five days prior to sacrifice. The S9 was batch prepared and stored
at < -70°C until used. Each buix preparation of S9 was assaved for sterility and its ability ¢
metabolize 2-aminoanth-acene and 7,12-dimethyl-ben:(a)anthracene to forms mutagenic to

Salmonella typhimurium TA100.

Immediately prior to use, the S9 reaction mixture was prepared by mixing S9 and 10 mM
ralcium chloride (CaCl,) with a filter-stenilized cofactor pool to contain 100 pl S9/ml cofactor

pool, 4 m~7 rcotinamide adenine dinucleotide phosphate (NADP), 5 mM

glucose-6-1...osphate, 30 mM potassitm chloride (KCl1), 10 mM magnesium chloride (MgCl,),

and 50 mM sodium phosphate buffer, pH 8.0. The S9 reaction mixture was stored on ice

until used.

SOLUBILITY TEST

A solubility test was conducted to select the vehicle. The test was conducted using one ot
more of the following solvents in the order of preference as listed: distilled water,
dimethylsuifoxide, ethanol and acctone. The test article was tested to determine the vehicle,

selected in order of preference, that permitted preparation of the highest soluble or workable

stock concentration, up to 500 mg/ml.

PRELIMINARY TOXICITY ASSAY

The preliminary toxicity assay was used to establish the optimal dcse levels for the
mutagenesis assay and consisted of evaluation of test article effect on colony-forming
efficiency. CHO cells were exposed for 5 hours at 37+1°C to the vehicle alone and nine

concentrations of test article ranging from 0.5 to 5000 nig/ml in both the absence and presence

of S§9-activation.

MA Study No. G95CA89.782




MUTAGENESIS ASSAY

The mutagenesis assay was used to evaluate the mutagenic potential of the test article. CHO
cells were exposed for 5 hours at 37+1°C to the vehicle alone, appropriate positive controls
and five concentrations of test article in duplicate in both the absence and preseace of S9.

TREATMENT OF THE TARGET CELLS

The mutagenesis assay was performed according to a protocol developed from published
methodologies (Hsie ef al., 1981; and O°Neill ef al., 1977). Exponentially growing
CHO-K,-BH, cells were seeded in F12FBSS5-Hx at a density of 5x10° cells/25 cm? flask and
were incubated at 37+1°C in a humidified atmosphere of 5+1% CO, in air for 18-24 hours.
F12FBS5-Hx is Ham’s F12 medium without hypoxanthine supplemented with 5% dialyzed
FBS, 100 units penicillin/ml, 100 pg streptomycin/ml and 2mM L-glutamine/ml.

The time of initiation of chemical treatment was designated as day 0. 7:: . mcnt was carried
out by refeeding treatment flasks with 5 ml F12FBS5-Hx/25 cm? flask for the .aon-
activated study ml F12FBS5-Hx and 1 ml S9 reaction mixture/25 cm? flask for the S9-

activated study, to which was added 50 pl dosing solution of test or comrol article in vehicle
or vehicle alone. Duplicate flasks of cells were exposed to at least five concentraiions of the
test article for 5 hours at 37+1°C. Afier the treatment period, all media were aspirated, the
cells washed with Ca™*- and Mg™"-free Hanks’ balanced salt solution (CMF-HBSS) and
cultured in F12FBS5-Hx for an additional 18-24 hours at 37£1°C. At this time, the cells

were enhanltiurad ta accace avtatavicity and ta initiata tha nhanatunisa avanacsian namad
VW W TWMWVWWBIMNEE WY WV SBOowoo VJ lv‘vl\l\rlt) CREIVE VW IAVIELY RAIW Pl.‘l.v‘:y.' ‘Ay“”‘wl l’b‘lw-

EVALUATION OF CYTOTOXICITY
For evaluation of cytotoxicity, the replicates from each treatment condition were detached

using trypsin and subcultured independently in F12FBSS5-Hx, in triplicate, at a density of 100
celis’60 mm dish. After 7-10 days incubation, the colonies were rinsed with HBSS, fixed

with methanol, stained with 10% aqueous Giemsa, counted and cloning efficiency determined.

MA Study No. G95CA89.782




EXPRESSION OF THE MUTANT PHENOTYPE

For expression of the mutant phenotype, the replicates from each treatment condition were
trypsinized and subcultured independently in F12FBS5-Hx, in duplicate, at a density no
greater thar 10° cells/100 mm dish. Subculturing by trypsinizing at 2-3 day intervals was
employed for the 7-9 day expression period. At the end of the expression period, selection

for the mutant phenotype was performed.

SELECTION OF THE MUTANT PHENOTYTE

For selection of the TG-resistant phenotype, the replicates from each treatment condition were
trypsinized and replated, in quintuplicate, at a density of 2x10° cells/100 mm dish in
F12FBS5-Hx containing 10 uM 6-thioguanine (TG, 2-amino-6-mercaptopurine). For cloning
efficiency determinations at the time of sclection, 100 cells/60 mm dish were plated in
triplicate.  After 7-10 days of imcubailn, the colonies were fixed, stained and counted for

Hoth clmrsrg W« v and select

IYALUATION OF "EST RESULTS

The cytotoxic effects of each treatment condition were expressed relative to the solvent-treated
control (relative cloning efficiency). The mutant frequency (MF) for each treatment condition
was calculated by dividing the total number of mutant colonies by the number of celis

selected (usually 2x10° cells: 10 plates at 2x10° cells/plate), corrected for the cloning

efficiency of cells prior to mutant selection, and is expressed as TG-resistant mutants per 10°

cionable ceils. For experimental conditions in which no mutant colonies were observed,
mutant frequencies were expressed as less than the frequency obtained with one mutant
colony. Mutant frequencies generated from doses giving < 10% relative survival are

presented in the data but were not considered as valid data points.

Because spontaneous mutant frequencies are very low for the CHO/HGPRT assay, calculation
of mutagenic response in terms of fold increase in mutant frequency above the background
rate does not provide a reliable indication of the significance of the observed response. The

wide acceptable range in spontaneous mutant frequency also suggests the need to set a

MA Study No. G95CA89.782 15




minimum mutant frequency for a response to be considered positive. Hsie er al. (1981) refer
1o a level of 50 mutants per 10° clonable cells. In this laboratory, a more conservative
approach is used which sets the minimum level at >40 mutants per 10° clonable cells.

The assay will be considered positive in the event of a dose-dependent increase in mutant
frequencies with at least two consecutive doses showing mutant frequencies which are
clevated above 40 mutants per 10° clonable cells. If a single point above 40 mutants per 10°
clonable cells is observed at the highest dose, the assay will be considered suspect. If no
culture exhibits a mutant frequency of >40 mutants per 10° clonable cells, the test article will

be considered negative.

CRITERIA FOR A VALID TEST

The cloning efficiency of the solvent control must be greater than 50%. The spontaneous
mutant frequency in the solvent control must fall within the range of 0-25 mutants per 10
clonable cells. The positive control must induce a mutant frequency at least three times that

of the solvent control and must exceed 40 mutants per 10° clonable cells.

ARCHIVES
Upon completion of the final report, all raw data and reports are maintained by the Quality
Assurance Unit of Microhiological Associates, Inc.. Rockville, Maryland, in accordance with

the relevant Good Laboratory Practice Regulations.

RESULTS AND CONCLUSIONS

SOLUBILITY TEST
Ethanol was determined to be the solvent of choice based on solubility of the test article and

compatibility with the target cells. The test article was soluble in ethanol at a concentration

of 500 mg/ml, the maximum concentration tested.

MA Study No. G95CA89.782




PRELT. sNARY T . ¥ CITY ASSAY

Tre res Its of the pzohvminary toxicity assav ae presonted in Table .. CHO ceils were
exposzd (o <alvert ~lone and ~ine concenirztions of test aticle rancin~ from 0.5 to 5000
B/ o osea e and precence f 89 isatior mixturs. No tes: amicle precipitate was
observed at oy dose e 2 0 weauwsent i odie . The osmioi ity o the solven® contro! and
the hignest sc ™12 dose woail Lot be determi.sed due (0 equipmen: malfunction. Thi-
deviation from i1e protocol was det-.. ..ined by the Study Director tc have had no adverse
effect on the integrity or outcome of the study. Cloning ~fficiency relative to the solvent
controis (RCE) was 89% at 5090 ug/m! without activation anc 477% at 500 ug/m! with S9
activatior.. Based on ilie result: of the toxicity test, the doses chesen for the mutagenesis
cssay range:. from 1600 ¢ 5060 ug/ml for the non-activated cuitures ar.d 500 to 5000 pg/ml

for the SS-activated caltures

MUTAGENESIS A. SAY

The cytotoxic effe- 5 of th. tesi ar-iLle (concurr nt cytonoxic) * re presented in Table 2.
Mutagenicity daia are pres.nted in Takles 3 acd 4. 1 the @ unozotivated svstem, cultures
treated with concentrations of 1000, 200u. 3000, 4¢3 and “7.'0 1g/ml veere cloned. In the
S9-activated system, cultures trzated with concentrations of 04 2000, 300), 4000 and 5000
ug/ml were cloned. No tesi article precivitate wes ovserved ai v Gose. iove’ in ‘Teatment
medium. Relative cioning efiicieitcy was 75% a.d 4% 1t the sighes: -ose vesied in the non-
activated and S9-activated systers, respectively. Neie <7 the tres o0 calnurs 5 exhibited

mutant frequencies of greater than 40 muiants per {0 cionabie cei's.

CONCLUSION
All criteria for a valid study were met as described 1n the p.oizcol. The r suits of the

CHO/HGPRT Mutation Assay indicate that, under the conditions of tiis 5°.¢; , ertiary Amy:

Methyl Ether (TAME) did not cause a positive response in the non-a: ivated znd $9-activated

systems and was conciuded to be negative.
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APPENDIX A

Historical Control Data
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|
CHO/HGPRT Assay Historical Control Data
1993 - 1995
4 Non-activated S9-activated ]
' Solvent 4.0pg/ml
[ Maximum 19.9 4539 24.2 3275
l Minimum 0.0 137.6 0.4 38.1
Solvent controls including: culture medium, distilled water, saline, DMSO, ethanol, acetone
or vehicle supplied by Sponsor
EMS Ethyl methanesulfonate
B(a)P Benzo(a)pyrene

MF  Mutant frequency per 10° clonable cells
SD

Standard deviation

MA Study No. G95CA89.782




APPENDIX B

Study Protocol
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AR AN 7= Fen ot 2y HADA afaslse
APPROVED

= MA Study Number: S352A¢3. 772

CHO/HGPRT MUTATION ASSAY
1.0 PURPOSE

The purpose of this study is to assess the mutagenic potential of a test article based
on quantitation of forward mutations at the hypoxanthine-guanine phosphoribosyl
transferase (HGPRT) locus of Chinese hamster ovary (CHO) cells.

20 SPONSOR
2.1 Name: American Petroleum Institute
2.2 Address: 1220 L Street, Northwest
Washingt.r, D.C. 20003
23  Representative: Richard Rhoden, Ph.D.

24 Sponsor Project #: HES1621-L-00860-MUTAGEN
3.0 IDENTIFICATION OF TEST AND CONTROL SUBSTANCES

3.1 Test Article: Tertiary Amyl Methyl Ether (TAME)
) 32 Controls: Solvent: Test article vehicle
rasitive: Ethyi methanesulfonate (EMS)

Benzo(a)pyrene (BaP)
33  Determination of Strength, Purity, etc.
The Sponsor will be directly responsible for determination and docum.entation
of the analytical purity and composition of the test articie and the stability and
strength of the dosing solutions.
34  Test Article Retention Sample

The retention of a reserve sample of the test article will be the responsibility
of the Sponsor.
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TESTING FACILITY AND KEY PERSONNEL

41 Name: Geanetic Toxicology Divisica
Microbiologicai Associates, Inc.

42  Address: 9900 Blackwell Road
Rockville, MD 20850

43  Study Director: Richard H. C. San, Ph.D.

TEST SCHEDULE

;
5.1 Proposed Experimental Initiation Date: f /’ 51
52  Proposed Experimenta! Completion Date: - f2s ; 9
53 Proposed Report Date: 3/;“""3';7' <
TEST SYSTEM

The CHO-K1-BH4 cell line is a proline auxotroph with a modal chromosome number
of 20, a population doubiing time of 12-14 hours, and a cloning efficiency of usually
greater than 80% (1). This subclone (D1) was derived by Dr. Ahraham Hsie, Oak
Ridge National Laboratories, Qak Ridge, TN. CHO cells were cleansed in medium
supplemenied with HAT (hypoxanthine, aminopterin and thymidine) then frozen.
Cells used in the mutation assay will not exceed four subpassages from frozen stock.
Each freeze lot of cells has been tested and found 5 be free of mycoplasma
contamination.

Tne CHO/HGPRT assay was designed to select for mutant cells which have becomne
resistant to such purine analogues as 6-thioguanine (TG) and 8-azaguanine as a
result of mutation at the X-chromosome-tinked HGPRT lccus (1-4). This system tas
been demonstrated to be sensitive to the mutagenic action of a variety of chemicals

).
EXPERIMENTAL DESIGN AND METHODOLOGY

The assay will be performed by exposing CHO cells for 5 hours to five concentrations
of test article as well as positive and the solvent controls in the presence and absence
of an exogenous scurce of metabolic acudvation. After a seven to nine day expressicn
period, the treated cells will be cultured in the presence of 10 kM TG for selectior
of mutanr colonies. The mutagenic potential of a test article will be determined by
its ability to induce a dose-related increase in the number of TG-resistant mutant
colonies when compared to the solvent control.

MA Study No. G95CA89.782 B-3
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Selection of solvent

Unless the Sponsor has indicated the test article solvent, a solubility
determination will be conducted to measure the maximum soluble
coacentration in a variety of solvents. Solvents compatible with this test
system, in order of preference, include, but are not limited to, culture wedium
or distilled water (CAS 7732-18-5), dimethylsulfoxide (CAS 67-68-3), ethanol
(CAS 64-17-5) and acetone (CAS 67-64-1). The solvent of choice will be that
solvent, selected in order of preference, that permits preparation of the
highest soluble stock concentration, up to a maximum of 500 mg/ml.

Dose Selection

The optimal dose levels for the mutation assay will be selected following a
preliminary toxicity test based upon colony-forming efficiency. Approximately
5 x 10° CHO cells will be seeded into 25 cm? flasks and incubated at 37+1°C
in a humidified atmosphere of 5+1% CO, in air. Eighteen to 24 hours later,
cells will be exposed to solvent alone and to no less than nine concentrations
of test article, the highest concentration being the lowest insoluble dose in
treatment medium not to exceed 5000 ug/ml. The pH of the treatment
medium will be adjusted, if necessary, to maintain a neutral pH in the
treatment medium. The osmolality of the highest soluble treatment condition
‘will also be measured. Exposure will be for 5 hours at 37+1°C in a
humidified atmosphere of 5+1% CO, in air in the presence and absence of
S-9 activation.” Eighteen to 24 hours after removal of treatment medium, the
treated cells will be trypsinized and reseeded at a density of 100 cells/60 mm
dish. After 7-10 days incubation at 37+1°C in a humidified atmosphere of
5+1% CO, in air, colonies will be fixed with 95% methanol, stained with 10%
aqueous Giemsa, and counted. The cell survival of the test article-treated
groups will be expressed relative to the solvent control (relative cloaing
efficiency).

Whenever possible, the high dose will be selected to give a cell survival of 10-
30%. our lower dases will be selected, at least ane of which will be ran.
.oxic. If the desired toxicity is not achieved in the preliminary toxicity test at
¢ maximum concentration rllowed by protocol, the Sponsor will be
coniacted prior to dose selection. :

Frequency and Route of Adminisﬁ._tion

Cell cultures will be treated for 5 hours by way of a vehicle compatible with
the system, both in the presence and absence of metabolic activation. This
technique of administration has been demonstrated to be effective in the
detection of chemical mutagens in this system.

Exogenous etabolic Activation

Aroclor 1254-induced rat liver S-9 will be used as the metabolic activation

3ol 2" MICROBIOLOGICAL
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system. Tb. source of S-9 will be adult male Sprague-Dawley rats induced by
a single injection of Aroclor 1254 at a dose level of 500 mg/kg body weight
five days prior to sacrifice. The S-9 will be batch prepared and stored frozen
approximately -70°C until used.

Immediately prior to use, the S-9 will be thawed and mixsd with a cofactor
pool to contain 100 ul S$-9/ml reaction mixture of approximately 4 mM
NADP, 5 mM glucose-6-phosphate, 10 mM MgCl,, 30 mM KC!, 10 mM CaCl,,
and 50 mM sedium phosphate buffer, pH 8.0 (3). The S-9 reaction mixture
will be stored on ice until used. '

Controls

7.5.1 Solvent control
The solvent for the test article will be used as the solvent contral.
Positive control
Ethyl methanesulfonate (EMS) will be used at one concentration
within the range of 0.1 10 0.4 ul/mi as the positive control for
the non-activated study. Benzo(a)pyrenc (BaP) will be used at one or

two concentrations within the range of 3 10 6 ug/ml as the positive
control for the §-9 activated swdy.

Preparation of Target Cells

Exponentially growing CHO-K1-BH4 cells will be seeded in F12 medium, with
or without hypoxanthine, supplemented with 5% dialyzed serum (F12FBS5 or
F12FBS3-Hx) at a density of 5 x 10° cells/25 cm? surface area and will be
incubated at 37+ 1°C in a humidified atmosphere of 5+1% CO, in air for 18-
24 hours.

Identification of the Test System

Using a permanent marking pen, the treatment flasks will be identified by the
study number and a code system to designate the treatment condition and test
phase.

Treatment of Target Cells

The ume of initiation of chemical treatment will be designated as day 0.
Cells will be exposed, in duplicate cultures, to five concentrations of test
article for 5 bours at 37+1°C in a bumidified aimosphere of 5+1% CO, in
air. For each 25 em® of surface area treated, the treatment medium will
consist of S ml F12FBS5 or F12FBS5-Hx and 50 ul of control or test article
diluted to the appropriate concentration in solvent for the non-activated study,
cr 4 ml F12FBS5 or FI2FBS3-Hx, 1 m! $-9 reaction mixture, and 30 ul of
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control or test article diluted to the appropriate concentration in solvent for
the activated study. After the treatment period, all media will be aspirated,
the cells washed with Hank’s Balanced Salt Solution (CMF-HBSS) and
cultured in F12FBS5 or F12FBSS-Hx at 37+1°C in a bumidified atmosphere
of 5£1% CO, in air. Afer 18-24 hours incubation, the cells will be
subcultured to assess cytotoxicity and to continue the phenotypic expression
period.

Estimation of Toxicity

For evaluation of cytotoxicity, the replicate cultures from each treatment
condition will be subcultured independently in F12FBSS or F12FBSS-Hx, in
triplicate, at a density of 100 cells/60 mm dish. After 7-10 days incubation at
37£1°C in 5+1% CO, in air, crlonies will be fixed with 95% methanol,
stained with 10% aqueous Giemsa, and counted. Cytotoxicity will be
expressed relative to the solvent-treated control cultures.

Expression of the Mutant Phenotype

For expression of the mutant phenotype, the replicates from each treatment
condition will be subcultured independently in F12FBSS or F12FBSS-Hx, at
a density of no greater than 10* cells/100 mm dish. Subculture as above at
2-3 day intervals will be performed for the 7-9 day expression period. At this
time, selection for the mutant phenotype will be performed.

Selection of the Mutant Phenotype

For selection of the TG-resistant phenotype, cells from each treatment
condition will be plated into a maximum of five dishes at a density of 2 x 10°
cells/100 mm dish in F12FBS5-Hx containing 10 uM TG. For cloning
efficiency at the time of selection, 100 cells/60 mm dish will be plated in
triplicate in medium free of TG. After 7-10 days of incubation, the colonies
will he fved, etained and counted for both claning sfficiancy at selection and

mutant selection.

CRITERIA FOR DETERMINATION OF A VALID TEST

The cloning efficiency of the solvent control must be greater than S0%. The
spontaneous mutant frequency in the solvent control must fall within the range of 0-
25 mutants per 10° clonable cells.

The positive control must induce a mutant frequency at least three times that of the
solvent control and must exceed 40 mutants per 10* clonable cells.

EVALUATION OF TEST RESULTS

The cytotoxic effects of each treatment condition are expressed relative to the
solvent-treated coantrol (relative cloning efficiency). The mutant frequency (MF) for
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exch treatment condition is calculated by dividing the total rumbes ¢ mucaat
colonies by the number of cells selected, corracted for the cloning efficiens: Af - slls
prior to mutant selection, and is expressed as TG-resistant mutznts per 19° . onable
cells. For experimental conditions in which no mutant colonies are observed, snutant
frequencies will be expressed as less than tie frequency ebtained with cae mutant
colony. Mutant frequencies generzted from doses giving < 1095 relative survival are
not considered as valid data points and will not be included in the data agalysis.

Spontaneous mutant frequencies in this assay ran;2 from 0 to 25 mutants per 10¢
clonable cells. As a result, calculation of inutagenic responss in terms of folu
increase in mutant frequency above the background rate does not provide a rel >le
indication of the significance of the observed response. The wide acceptable range
in spontaneous mutant frequency also suggests the need 0 set a minimum mutant
frequency for a response to be considered positive. Hsie er al (2) refer to a jevel of
50 mutants per 10* clonable cells. In this laboratory, a more conservative approach
is used which sets the minimum significant level at >40 mutants per 10* clonable
cells.

All conclusions will be based on sound scientific judgement; however, the following
will be used as a guide to interpretation of the data. The test article will be
considered to induce a positive response if there is a concentration-related increase
in mutant frequencies with at least two consecutive doses showing mutant frequencies
of > 40 mutants per 10° clonable cells. If a single point above 40 mutants per 10°
clonable cells is observed at the highest dose, the assay will be considered suspect.
If no culture exhibits a mutant frequency of > 40 mutants per 10° clonable cells, the
test article will be considered negative.

REPORT

A report of the results of this study will be prepared by the Testing Laboratory and
will accurately describe all methods used for generation and analysis of data.

Results presented vn;l include, but not be limited to:

¢ cell type used, number of cultures, methods for maintenance of cell cultures
rationale for selection of concentrations and number of cultures
test conditions: compasition of media, CO, concentration, concentration of test
substance, vehicle, incubation temperature, incubation time, Juration of treatment,
cell density during treatment, type of metabolic activatio 1 system, positive and
negative controls, length of expression period, selective agent
method used to enumerate aumbers of viable and mutant cells

dose-response relationship, if applicable

positive and solvent control historical data
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RECORDS AND ARCHIVES

Upon completion of the final report, all raw data and reports will be maintained by
the Regulatory Affairs Unit of Microbiological Associates, Inc. in accordance with
the relevant Good Laboratory Practice Regulations.

REGULATORY REQUIREMENTS/GOOD LABORATORY PRACTICE

This protocol was written according to the OECD Guideline 476 (Genetic
Toxicology: In Vitrro Mammalian Cell Gene Mutation Tests), April, 1984; and the
EPA Health Effects Testing Guidelines, Subpart 798.5300 (Detection of Gene
Mutations in Somatic Cells in Culture) Fed. Register, vol. 50, September, 1985 with
revisions Fed. Register, vol. 52, May, 1987. A confirmatory assay will be required for
full OECD and EPA guideline compliance.

This study will be performed in compliance with the provisions of the Good
Laboratory Practice Regulations for Nonclinical Laboratory Studies.

Will this study be submitted to a regulatory agency?

1f so, to which agency or agencies?

Unless arrangements are made to the contrary, unused dosing solutions will be
disposed of following administration to the test system and all residual test article
will be disposed of following finalization of the report.
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