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QUALITY ASSURANCE STATEMENT

L5178Y TK
+/-Mouse Lymphoma Forward MutationAssay witha ConfirmatoryAssay

withN-ETFOSE T-6316

The reporthas been reviewed by theQualityAssurance Unit of Covance LaboratoriesInc.,in
accordancewiththe Good Laboratory Practiceregulationsas setforthintheFood and Drug
Administration(FDA) Title21 oftheU.S.Code ofFederalRegulationsPart58,and with any
applicableamendments. The followinginspectionswere conducted and thefindingsreportedto
the Study Directorand studydirectormanagement. Writtenstatusreportsof inspectionsand
findingsareissuedto Covance management accordingtostandardoperatingprocedures.

Dates Reported to Study

InspectionDates Phase Directorand Study Auditor

DirectorManagement

May 31, 2000 Scoring May 31,2000 S.Ballinger

July19-20,2000 DraftReportReview July20,2000 P. Cdceres

August 30,2000 FinalReport Review August 30,2000 P. Cdceres
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Representative,QualityAssuranceUnit Date
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STUDY COMPLIANCE AND CERTIFICATION

The studywas conductedincompliancewiththeGood LaboratoryPracticeregulationsasset
forthintheFood and Drug Administration(FDA) Title21 oftheU.S.Code ofFederal
RegulationsPart58,and with any applicableamendments. There were no deviationsfrom the
regulationsor thesignedprotocolthatwould affecttheintegrityof thestudyor theinterpretation
of thetestresults.The raw datahave been reviewed by theStudy Director,who certifiesthatthe
evaluationof thetestarticleas presentedhereinrepresentsan appropn*ateconclusionwithinthe
contextof thestudydesignand evaluationcriteria.All testand controlresultsin thisreportare
supportedby an experimentaldata recordand thisrecordhas been reviewed by theStudy

Director.

Study Director:

N@4 A. Cifone,PhD Date

Geneticand Molecular Toxicology
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ABSTRACT

The objectiveofthisinvitroassaywas toevaluatetheabilityofthetestarticle,N-ETFOSE
T-6316, toinduceforwardmutationsatthethymidinekinase(TK) locusinthemouse lymphoma
L5178Y cellline.The testarticlewas solubleinthevehicle(dimethylsulfoxide,DMSO) at
125 mg/mL, thehighestconcentrationprepared.

A dose rangefindingassaywas performed with and withoutmetabolicactivationusinga
treatmentperiodof approximately4 hours. In addition,a dose rangefindingassaywithout
metabolicactivationusinga treatmentperiodof approximately24 hourswas performed. The
dose rangefindingassayswere initiatedwith concentrationsfrom 2.47to 1250 @ig/mL. Inthe
presenceand absence of ratliverS9 metabolicactivitywith a 4-hourtreatmentperiod,
N-ETFOSE T-6316 was noncytotoxicup to 19.7gg/mL. Moderate cytotoxicitywas induced
from 39.3to 157 @ig/mL and higherconcentrationswere excessivelycytotoxicor lethal.In the
nonactivationdose rangefindingassayusinga 24-hour treatmentperiod,thetestarticleinduced
no cytotoxicityat2.47 )ig/mL,weak cytotoxicityat4.93gg/mL, and moderatelyhigh
cytotoxicityat9.85@ig/mL.Higher concentrationswere excessivelycytotoxicorlethal.Dose
levelsforthemutationassayswere based on theseresults.

In thenonactivationmutation assaywitha treatmentperiodof approximately4 hours,sixdoses
rangingfrom 25.3to201 gg/mL were analyzedformutant inductionand weak cytotoxicityto
highcytotoxicitywas induced. None of theanalyzedtreatmentsinduced a mutant frequencythat
exceeded theminimum criteriafora positiveresponse.A confirmatoryassaywas perfon-ned.

Intheconfirmatorynonactivationmutationassay,which was performed with a 24-hour
treatmentperiod,seven treatmentsfrom 1.25 to 15.0 @tg/mL were analyzedand no cytotoxicityto
highcytotoxicitywas induced.None ofthetreatmentsinduced amutant frequencythat
exceeded theminimum criteriafora positiveresponse.The testarticlewas, therefore,evaluated

as negativewithoutmetabolicactivation.

In theinitialmutationassay inthepresenceof S9 metabolicactivation,fourtreatmentsfrom
25.3to 101 gg/mL were analyzedand weak cytotoxicitytovery highcytotoxicitywas induced.
None oftheanalyzedtreatmentsin eitherassay induced a mutant frequencythatexceeded the
minimum criteriafora positiveresponse.A confirmatorymutationassaywas perfon-ned.

Intheconfirmatoryactivationmutation assay,eighttreatmentsfi7om20.0to 150 gg/mL were
analyzedand weak cytotoxicitytohigh cytotoxicitywas induced.None ofthetreatments
induced a mutant frequencythatexceeded theminimum criteriafora positiveresponse.The test
articlewas, therefore,evaluatedas negativewith metabolicactivation.

The testarticle,N-ETFOSE T-6316, was evaluatedas negativeforinducingforward mutationsat
theTK locusinL5178Y mouse lymphoma cellsunderactivationand nonactivation.
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STUDY INFORMATION

Sponsor

3M CorporateToxicology

TestArticle

SponsorIdentification:N-ETFOSE
T-6316
Lot 30035, 30037,30039
Purity98.1% (August 19 sample)
TM #: 1084A3 (August 19 sample)

Dates Received: August 19,1999 and June 07,2000
PhysicalDescription: whiteto beigesolid(August 19 sample)

beigechunky solid(June07 sample)

Storage Conditions: room temperature

Assay Information

Type ofAssay: L5178Y TK+/-Mouse LyTnphoma Forward Mutation Assay

With A ConfirmatoryAssay

ProtocolNo.: 431 ICH Edition2
Covance Study No.: 20785-0-431 ICH

Study Dates

InitiationDate: May 08,2000
Experimental StartDate: May 10,2000
Experimental Termination Date: June 22,2000

Supervisory Personnel

Study Director:Maria A. Cifone,PhD
Laboratory Supervisor: Kathryn Flanders,MS

OBJECTIVE

The objectiveofthisstudywas toevaluatetheabilityofthetestarticletoinduceforward
mutationsatthethymidinekinase(TK) locusofL5178Y mouse lymphoma cellsasassayedby
colonygrowth inthepresenceof 5-trifluorothymidine(TFT). The assaydesignisbasedon
OECD Guideline476,updated and adopted July21, 1997,and the ICH S2B Guideline,
"Genotoxicity:StandardBatteryforGenotoxicityTestingofPharmaceuticals".
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TEST SYSTEM RATIONALE

Thyinidinekinase(TK)isanenzymethatallowscellstosalvagethymidinefromtheculture
medium forDNA synthesis.IfthethyrnidineanalogTFT isincludedinthegrowth medium, the
analogwillbe phosphorylatedviatheTK pathway and willcausecelldeathby inhibitingDNA
synthesis.Cellswhich areheterozygousattheTK locus(TK+'-)may undergo a single-step
forward mutationtotheTK-/-genotype inwhich littleorno TK activityremains. Such mutants

areviableinnormal culturemedium becausede novo DNA synthesisdoesnot requireexogenous
thyrnidine.TK-/-mutants,however, areresistanttoTFT because theycannotincorporatethis

toxicanalogofthyrnidineintoDNA. Cellswhich grow toform coloniesinthepresenceof TFT
arethereforeassumed tohave mutated,eitherspontaneouslyor induced by thetestarticle,atthe

TK-1-locus.

MATERIALS AND METHODS

Test System
Test Cells. The mouse lymphoma L5178Y cellline,heterozygous atthe TK locusand
designatedas clone3.7.2C,was used forthisassay.Stock cultureswere obtainedfrom
Dr. Donald Cliveand arestoredinliquidnitrogen.Laboratoryculturesforthemutationassays
were maintainedinlogarithmicgrowth by serialsubculturingforup to4 months and were then
replacedby cellsfrom thefrozenstock.Cultureswere grown in a shakerincubatorat
approximately37'C. A continuouscelllogwas kepttorecordgrowth,doublingtimes,and
subcultureoperations.To reducethe frequencyof spontaneousTK-/-mutants priorto use inthe
mutation assay,cellcultureswere exposed to conditionsthatselectedagainsttheTK-/-phenotype
and thenreturnedtonormal growth medium for3 to 8 days.

Media and CellCulture Conditions. The medium used forthisstudywas RPMI 1640
(Amacher etal.,1980;Cliveetal.,1987) supplemented with horse serum (10% by volume),
PluronicoF68,L-glutamine,sodium pyruvate,penicillinand streptomycin.Treatment medium
was Fischer'smedium with thesame medium supplements used intheculturemedium except
thatthehorseserum concentrationwas reduced to5% by volume. Cloning medium consistedof
theR-PMI 1640 culturemedium with up to 20% horseserum, withoutPluronicoF68 and with the
additionof0.24% BBL(& agartoachievea semisolidstate.Selectionmedium was cloning

medium thatcontained3 @ig/mLofTFT (Cliveetal.,1987).

Test for Mycoplasma Contamination. Mycoplasma testingwas performed by a commercial
laboratoryon stockculturespriortopreparingstocksforfreezing.Stock culturesforthe
mutationassayswere maintained up to4 months afterthawing a sample from a frozenstock.
Mycoplasma testingwas alsoperformed on culturesthawed foruse inassayspriorto discarding
thestock.This ven*fiedthattherewere no mycoplasma during thelifeoftheculture.Both direct
culturingmethods and theindirectHoechst stainingmethod were used.
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KaryotypeStability.Karyotypestability,asmeasuredbymean chromosomalnumber,was
routinelyperfon-nedon stockculturesused forassays.Mean chromosomal number was
determined priorto discardingthestockto ensurethatchanges intheculturehad not occurred.
Karyotype analysis,includingbanding,was performed on cellsafterpreparationof a freshftozen

stockculture.

Test Article
The sponsor was responsibleforthedeterminationof thetestarticlestabilityand thetestarticle

characteristicsas definedin theGLP regulations.

Control Articles
Vehicle Control Article.The vehicleof choiceforthetestarticlewas DMSO (Sigma Chemical
Co.,Lot No. 99HOO20, CAS #67-68-5).Concurrentvehiclecontrolswere performed foreach
portionofthe assayby exposingthecellstoDMSO inculturemedium. Intheactivationportion
of the assays,thevehiclecontrolswere alsoexposed totheS9 metabolicactivationmix. Single
vehiclecontrolcultureswere initiatedin thedose rangefindingassaysand threevehiclecontrol

cultureswere initiatedin themutation assays.

PositiveControl Articles.The positivecontrolarticleslistedbelow were chosen because ofthe
largedatabase availableand because both chemicalsinducesmall and largecolonies(Clive

etal.,1987,Young etal.,1991).

Methyl methanesulfonate(MMS) isa directactingmutagen thatishighlymutagenicto
L5178Y TK+@-cells.MMS (AldrichChemical Co.,Lot No. 08109BU, CAS # 66 27-3)was used
in duplicateat 13 @tg/niJ-forthenonactivationassaywith a 4-hour treatmentperiod,and in
duplicateata concentrationof 6.5 ptg/mL forthenonactivationassaywith a 24-hour treatment

period.

Methylcholanthrene(MCA) requiresmetabolicactivationby microsomal enzymes tobecome
mutagenic toL5178Y TK+/-cells.MCA (Sigma Chemical Co.,Lot No. 77H2515,
CAS # 56-49-5)was used at2 @ig/mL and 4 @tg/mL as apositivecontrolforassaysperformed

with S9 metabolicactivation.

S9 Metabolic ActivationSystem
The invitrometabolicactivationsystem was comprised ofratliverenzymes (S9 fraction)and an
energyproducing system (CORE) comprised ofnicotinamideadeninedinucleotidephosphate
(NADP, sodium salt)and isocitrate.The S9 enzymes were preparedcommercially(Molecular
Toxicology,Inc.,Boone, NC) and were testedforsterilityand enzyme activity.The enzymes
were obtainedfrom the9000 x g supernatant(S9)of liverhomogenate from male Sprague
Dawley ratstreatedwith Aroclor 1254,which inducesmixed functionoxidaseenzymes capable
oftransformingchemicalstomore activeforms. Rats were treatedonce with 500 mg/kg of
Aroclor 1254,and theS9 was preparedapproximately5 days later.The S9 and reactionmixture

(CORE) were retainedfrozenatabout-80'C untilused.
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S9 MetabolicActivationSystem

Component FinalConcentrationin
Cultures

-NADP (sodiumsalt) 3 mM

Isocitrate 15 mM

S9 homogenate -10 @tL/mL

Dose Rangefinding Assay

A preliminarydose rangefindingcytotoxicityexperiment was performed with atreatmentperiod
ofapproximately4 hourswith and withoutS9 activation,sincesubstantialshiftsintoxicityoften
occurforthetwo testconditions.Inaddition,a nonactivationassaywith a treatmentperiodof
approximately24 hours was performed. A wide range of testarticleconcentrationswas tested
forcytotoxicitystartingat 1250 @ig/mL,and followedby ninelower concentrationspreparedin
2-folddilutionsteps.Afteran exposuretime ofapproximately4 hours orapproximately
24 hours at35-38'C in an orbitalshakerat80 ± 10 orbitsper minute,thecellswere washed twice
withculturemedium and resuspendedinculturemedium. The cellsreceivingthe24-hour
treatmentwere counted and subcultured,as necessary.Following theterminationof the
treatmentperiods,thecellswere incubatedovernightusingproceduresidenticalto thosefor
mutationexperiments.A cellcountwas determinedafterthegrowth periodtomeasure the
reductionincellgrowth relativetotheconcurrentvehiclecontrolcellcultures.The preliminary
dose rangefindinginformationwas then used to selectdose levelsforthemutationassay.

Test art
-

icleconcentrationsarechosen to cover a toxicityrange from 10% to 20% survivaltono
apparenteffecton growth compared tothevehiclecontrol.Iflittleorno toxicityisobservedand
solubilityismaintained,themutationexperimentisinitiatedwith a maximum concentrationof
5 mg/mL or 10 mM (whicheverislowest).Ifprecipitationofthetestarticleoccursinthe

culturemedium, themaximum applieddose isatleasttwicethe solubilitylimitinculture
medium. Inthisassay,thehigh dose limitedby cytotoxicity.

Mouse Lymphoma Mutagenicity Assay

The assayprocedureused was based on thatreportedby Cliveand Spector(1975),Cliveetal.
(1979),Amacher etal.(1980)and Cliveetal.(1987). Although tenorelevendoseswere
selectedto initiatea mutationexperiment,theobjectivewas to carryatleastfourdoses through
theentireassay.Thisprocedurecompensated fornormal variationsincellulartoxicityand

helped toensurethechoiceof atleastfourdoses over a wide cytotoxicityrange.

InitialNonactivation Assay. Logarithmicallygrowing laboratorystockcultureswere seeded

intoa seriesof tubesat6 x
106 cellspertube. The cellswere pelletedby centrifugation,the

culturemedium removed, and thecellsresuspendedto a finalvolume of 10 mL of treatment

medium. The tubeswere placedin an orbitalshakerincubatorat35-38'C and rotatedat
80 ± 10 orbitsperminute. Afteran exposureperiodofapproximately4 hours,thecellswere
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centrifugedandthetreatmentmedium removed.The cellswerethenwashed,resuspendedin
20 mL of culturemedium and returnedto theorbitalshakerincubator.

The assayconditionsconsistedof vehiclecontrolsintriplicate,two positivecontrolsand eleven
differenttestarticledose levelsusingone cultureperdose level.Treatedculturesmay be
eliminatedduringthe expressionperiodas longas fourdose levelsareleftforanalysisofmutant

induction.

The appearanceof the treatedcultureswas recordedboth atthetime of treatmentand afterthe
treatmentperiod. When thepH indicatorinthemedium had a colorchange, thepH was

measured usingpH indicatorstrips.

A standardexpressionperiodof 2 days was used to allow formutant recovery,growth and

expressionof theTK-/-phenotype. Celldensitieswere determinedon Day I and were adjustedto

3 x 105 cells/mL in 20 mL of growth medium. Ifthecellsina culturefailedtomultiplyto a

densityof 4 x
105 cells/mLon thefirstday aftertreatment,theculturewas not subcultured.On

Day 2,cellcountswere againdetermined,and appropriatecultureswere selectedforcloningand

mutant selection.

Sixdoses were selectedformutant analysis.Ifpossible,doses were selectedto includenontoxic
tohighlytoxictreatmentconditions.Although relativegrowth givesan indicationofwhether a
testarticleishighlyorweakly cytotoxic,specificrangesforweak, moderate,highlytoxicand
excessivelytoxicarenot specified.Severalfactorsgo intothecalculationand theStudy Director
makes a decisionconcerningthelevelofcytotoxicitythathas occurred.Cultureswith cell

densitieslessthan approximately3 x
105 cells/mLwere notconsideredforselection.

A totalof3 x 10
6 cellsfrom each selectedtubewas suspended in selectionmedium in softagar

torecoverTFT-resistantmutants. This sample was distributedintothree100 mm dishes.The
absoluteselectioncloningefficiencywas determinedby seedingthreedisheswith a totalof
approximately600 cellsinagarcloningmedium. All disheswere placed inan incubatorat35-

38'C with4-61/@C02:95% humidifiedair.After13 days intheincubator,thecolonieswere
countedwith theLoatsAssociates,Inc.(LAI) High ResolutionColony Counter(HRCC) System
fortheMouse Lymphoma Assay, Version 1.05bO4c.

The mutant frequencywas calculatedas theratioof thetotalnumber of mutant coloniesfound in
each setof threemutant selectiondishesto thetotalnumber of cellsseeded,adjustedby the
absoluteselectioncloningefficiency.Ifone dishineithersetwas lostdue tocontaminationor
othercause,thecolony count of themissing dishwas determinedby a proportionequationbased
upon theweights of thethreedishesof thesetand thecolony countsin thetwo acceptable
dishes.Ifa lostplatewas not availableforweighing,thecolony countofthelostplatewas

determined from theaverage of thetwo remaining acceptableplates.

The measurement of thecytotoxicityof each treatmentwas therelativesuspensiongrowth of the
cellsover the2-day expressionperiod(forthe4-hourtreatment)ortherelativesuspension
growth over the3-day treatmentand expressionperiod(forthe24-hourtreatment)multipliedby-
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therelativecloningefficiencyatthetimeofselection.Althoughnotstrictlyameasureofcell
sur-vival,thisparameter(calledrelativegrowth orrelativetotalgrowth,RTG) providesa measure
of theeffectivenessof treatmentand was used as thebasisforselectingdosesforany necessary

subsequenttrials.

Conf-irmatory Nonactivation Assay. The confirmatoryassayprocedure was similartothe
assayusinga treatmentperiodof approximately4 hours exceptthattheexposuretime was
increasedto approximately24 hours. The assaywas conducted usingresultsfrom thedose
rangefindingassaywith a treatmentperiodof approximately24 hours. Ten treatmentswere
initiated,and seven were analyzedformutant induction.

The cellswere obtainedfrom logarithmicallygrowing laboratorystockculturesand were seeded

intoa seriesof tubesat6 x
106 cellspertube. The cellswere pelletedby centrifugation,the

culturemedium removed, and thecellsresuspendedin a finalvolume of 20 mL of treatment
medium. The dosed tubeswere closed,vortexedand placedin an orbitalshakerincubatorat35-
38'C at80 ± 10 orbitsper minute. Aftera treatmentperiodofapproximately24 hours,thecells
were centrifugedand thetreatmentmedium removed. The cellswere thenwashed, and

resuspendedin 20 mL of growth medium at3 x 10
5 cellspermL. The cultureswere then

returnedtotheorbitalshaker.

A standardexpressionperiodof 2 days followingterminationof treatmentwas used to allow

recovery,growth and expressionoftheTK-/-phenotype. Celldensitieswere determinedtheday

aftertreatmenttermination,and each culturewas adjustedto3 x
105 cells/mLin 20 mL of

growth medium. Ifthecellsina culturefailedtomultiplytoa densityof4 x 105/mL on thefirst

day aftertreatmenttermination,theculturewas returnedtotheincubatorwithoutbeing
subcultured.The nextday cellcountsagainwere determined,and appropriatecultureswere
selectedforcloningand mutant selection.Cultureswere counted 12 days aftercloning.

InitialActivationAssay. The activationassaywas identicalto thenonactivationassayexcept
fortheadditionoftheS9 fractionofratliverhomogenate and necessarycofactors(CORE)
duringthetreatmentperiodofapproximately4 hours. The treatmentmedium includedthisS9
activationmix, which was preparedinunediatelypriortouse and keptchilled.Each batchof S9
was testedforactivationoftheMCA positivecontrolarticlebeforeitwas used forthe
mutagenicityassay.The S9 homogenate was commercially prepared(MolecularToxicology,
Inc.,Boone, N.C.,Lot No. 955) and consistedof the9000 x g supernatantfrom thehomogenized
liversofAroclor 1254-inducedadultmale Sprague Dawley rats.Cultureswere counted 13 days
aftercloning.Eleven treatmentswere initiated,and fourwere cloned formutant analysis.

Confirmatorv ActivationAssay. The proceduresused intheconfirmatoryactivationassay
were identicaltotheinitialactivationassay.Eleven treatmentswere initiated,and eightwere
cloned formutant analysis.Cultureswere counted 13 days aftercloning.

SizingAnalysis. The L5178Y TK
+/-mutation assay produces a bimodal distributionof largeand

smallmutant colonies.The originofthebimodal distributionofmutant colonysizesis
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consideredtoreflectthetypesofgeneticdamage,withthelargecoloniesderivedfromcellswith
intragenicmutationsthataffectonly theTK gene and thesmallcoloniestheresultof larger

mutationsthataffectcellgrowth as wellastheTK gene (Hozier etal.,1985).

Both thesmalland largecolonieswere quantifiedforallcultures.A bimodal curveisgenerated
and small and largecoloniesarequantitatedby theareasunder thecurves.The largecolonies
presumably an'sefrom pointmutationsand thesmallcoloniesfrom chromosome changes. The
LAI Automated Colony Counter was used. Thiscountersizesallanalyzedcultures.

DATA

Data Presentation
The historicalcontroldataarepresentedafterthedatatables.Thisreportincludesthefollowing

information:

Dose Rangefluding Data. These dataincluded,foreach treatmentcondition,thedailycell
densitiesoftheindividualculturesand thecelldensitiesrelativetothevehiclecontrols.

CellGrowth Characteristics.This includedthenumber of cellsseededfortheanalysisof
mutant frequencies,thephenotypicexpressiontime,and theselectiveagentand concentration.
Inaddition,dailycelldensitiesintheindividualculturescarriedthroughtheexpressionperiod

and cloningwere included.The suspensiongrowth forvehicleand positivecontrols,forthe
4-hourtreatmentstudiescalculatedas(Day I celldensity/3x

105) X (Day 2 celldensity/3x
105

orDay I densityifnot splitback)describesthegrowth ofthe controlculturesduringthe
expressionperiod.For thenonactivationassaywith a 24-hour treatmentperiod,thesuspension
growth forvehicleand positivecontrols,calculatedas[Treatmenttermination(Day 1)cell

density/3x 10']x [Day 2 celldensity/3x 1
05 orDay I densityifnot splitback]x [Day 3 cell

density/3x 105 or Day 2 densityifnotsplitback],describesthegrowth of thecontrolcultures
duringtheexpressionperiod.For thetest-articletreatedcultures,therelativesuspensiongrowths
were includedand calculatedas above, and were expressedas percentagesof theaveragevehicle
controlsuspensiongrowth. The relativecloningefficienciesof testarticle-treatedcultureswere
expressedaspercentagesof theaverage vehiclecontrolcloningefficiency.The expressionof
RTG was theparameter thatwas used to assesstreatmentcytotoxicityand was obtainedby
multiplyingtherelativesuspensiongrowth by the relativecloningefficiency/100.

Mutant SelectionData. The mutant selectiondataincludesthe totalmutant colonies(i.e.total

number ofmutant colony countsobtainedfrom 3 x
106 CellS sampled ftom one culture,seeded

intoselectivemedium and dividedamong threeculturedishes)and thetotalviablecolonies
(i.e.thetotalnumber of colony countsobtainedfrom 600 cellssampled from one culture,seeded
intononselectivemedium and dividedamong threeculturedishes).These were used tocalculate
themutant frequencyforeach culture.The ratioof cellsseeded formutant selectiontocells

seeded forcloningefficiencywas 0.5x
104 . Therefore,the mutant frequencywas: (totalmutant
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40

colonies/totalviablecolonies)x 2 x 10
4. Mutant frequencywas given inunitsof 10-6. Also

includedinthissectionwas thecloningefficiencyof vehicleand positivecontrolscalculatedas

(totalnumber ofviablecolonies/600)x 100%.

Assay Acceptance Criteria

An assaywas consideredacceptableforevaluationofthetestresultsonlyifallofthecriteria
given below were satisfied.Activationornonactivationassayswere repeatedindependently,as
needed, to satisfyacceptancecriteria.The Study Directorreviewed eachassayin accordance

with thefollowingcriteria:

Acceptable Controls.The averageabsolutecloningefficiencyofthevehiclecontrolsshouldbe
between 60% and 130%. A valuegreaterthan 100% ispossiblebecause oferrorsincellcounts
(usually± 10%) and variationsincelldivisionduringunavoidabledelaysbetween countingand

cloningofmany cultures.

A minimum acceptablevaluefortheaverage suspensiongrowth of thevehiclecontrolsfor
2 days isan 8.0-foldincreaseover theoriginalcellconcentrations.Lower valuesrenderan assay

unacceptablebecause of poor cellgrowth.

The background mutant frequency(averageofvehiclecontrolvalues)iscalculatedseparatelyfor
concurrentactivationand nonactivationassays,even though thesame populationof cellsisused
foreach condition.For bothconditions,thenormal range of background frequenciesforassays
performed with differentcellstocksis30 x

10-6 to
120 x

10-6 . Assays withbackgrounds outside

thisrangearenot necessarilyinvalidbut willbe evaluatedwith caution.

At leastone of thepositivecontrolculturesineach trialshould inducea mutant frequencyof at
least200 x 10-6 . A trialmay be acceptablewithouta positivecontrol(duetocontaminationor
technicalerror)only ifthetestarticleispositive.

Acceptable High Dose. For testarticleswith weak orno mutagenic activity,an assayshould

includeappliedconcentrationsthatreducetheRTG to 10% or 20% of theaveragevehicle
controlorreachthemaximum appliedconcentrationsgivenintheevaluationcriteria.RTG
representsa calculationof survivalthatisbased on both relativesuspensiongrowth duringthe
expressionperiodand relativecloningefficiencyatthe time ofplating.Because mutant
frequenciesincreaseas a functionof lethality,an attemptto obtaintreatmentsin therange of
10% to 20% RTG must be made inordertoconsiderthe assayas conclusive.Thisrequirement
was waived iftheconcentrationof thehighestassayeddose was atleast75% of a higher,
excessivelycytotoxicdose levelorifthehighestdose was atleasttwicethesolubilitylimitofthe
testarticleinculturemedium. There isno maximum toxicityrequirementfortestarticleswhich
clearlyshow mutagenic activity.

Acceptable Number ofDoses. Mutant frequencywillbe consideredacceptableforevaluation
only iftherelativecloningefficiencyis10% orgreaterand thetotalnumber ofviableclones
exceeds about60. These limitsavoidproblems with thestatisticaldistributionofscorable
coloniesamong dishes.
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Mutantfrequenciesforatleastfourdifferenttestarticledoselevelsarenon-nallydeten-ninedin
each assay;a minimum of four analyzedculturesisconsiderednecessaryto accepta singleassay

forevaluationof thetestarticle.

Mutant frequenciesarenormally derivedfrom setsof threedishesforbothmutant colony count
and viablecolony count. In orderto allow forlossesdue tocontaminationor otherreasons,an
acceptablemutant frequencycan be calculatedfrom a minimum of two dishesper set.

Assay Evaluation Criteria

The testarticlewas evaluatedaspositive,negative,or equivocalinthisassay.A positive
evaluationindicatesthatthetestarticleisa mutagen (inducesgene/chromosomal mutations)in
thistestsystem. A negativeevaluationindicatesthetestarticleisno=utagenic inthistest
system and causes no responsesthatcan be interpretedaspositive.However, thereare
substancesforwhich theresultsremain questionable;any testarticlein thiscategorywillbe

evaluatedas equivocalinthistestsystem.

Evaluation ofa PositiveResponse. The testarticleisevaluatedaspositiveifdose-dependent
increasesof 2-foldor greaterinmutant frequencyareobtainedovertheconcurrentbackground
mutant frequency.The background mutant frequencyisdefinedas theaveragemutant frequency
of thevehiclecontrolcultures.The 2-foldor greaterincreaseisbased on extensiveexperience
which indicatessuch responsesarerepeatablein additionaltrials.Itisdesirabletoobtainthis
relationshipforatleastthreedoses,but thisgoaldepends on thedose stepschosen fortheassay

and toxicityatwhich mutagenic activityappears.

The dose-dependentrequirementiswaived ifa largeincreaseinmutant frequency(4-foldor
higher)isobtainedfora singledose atornearthehighesttestabletoxicity.However, forthetest
articletobe evaluatedaspositive,any increasesmust be repeatableina second trial.

Evaluation of a Negative Response. The testarticlewas evaluatedasnegativeifa 2-fold
increaseinmutant frequencywas not observed for(1)a range ofdosesthatextendedtotoxicities
causing10% to20% RTG, or (2)forrelativelynontoxictestarticles,a rangeofdosesextending
tothemaximum concentrationof5 mg/mL or 10 mM (whicheverislower),or(3)a rangeof
dosesthatextendedtoa levelapproximatelytwicethesolubilitylimitinculturemedium, or
(4)theincrease(s)arenotrepeatableina confirmatorytrial.

Evaluationof an Equivocal Response. The testarticlewas evaluatedasequivocalinthistest

system iftherewas no consistentevidence foreithera positiveor negativeevaluation.

Other Considerations. Treatments with testarticlesthatreduced theRTG tolessthan 10% may
occurinan assay,buttheresultsobtainedatthishich toxicitywere consideredbiologically

irrelevantand were not used to evaluatethetestarticle.

For some testarticles,thecorrelationbetween toxicityand appliedconcentrationispoor. The
interactionof thetestarticlewith thecellsisnot always repeatableor controlledby
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concentration.Inthiscase,theinducedtoxicityasmeasuredbytheRTG isabettermeasureofa
dose relatedresponsethanappliedconcentration.Therefore,indeterminingifa dose-
relationshipispresent,eithertestarticleconcentrationorinducedtoxicity(RTG) may be used.

This presentationof theevaluationprocessmay not encompass alltestsituations,and theStudy
Directormay have used othercriteriato arriveatan evaluation.The reportprovidesthe

reasoninginvolvedwhen departuresfrom theabove descriptionoccur.

RESULTS

Test ArticleHandling

The testarticleformed unworkable,non-homogeneous suspensionsinwater atconcentrationsof
498, 300, 100 and 50.0mg/mL. InDMSO, thetestarticleformed a solutionat500 mg/mL. For
thisreason,DMSO (CAS # 67-68-5,Sigma Chemical Co.,Lot No. 99HOO20) was used asthe

vehicle.

N-ETFOSE T-6316 was solubleinthevehicle(DMSO) at125 mg/mL, thehighestconcentration
preparedforuse intheassay.The stockused fordosing thehighestconcentrationof thetest
articlewas prepared inDMSO at I00-timesthehighestdesiredtreatmentconcentration.Further
stockswere preparedby performingserialdilutionsinthevehicle.Dosing was initiatedby
performing 1:100 dilutionsofthestocksintomedium containingthecells.Alldosingwas
performed with freshlypreparedtestarticlestocks.

Dose Rangefinding Assay

The testarticle,N-ETFOSE T-6316, was testedin a preliminarydose rangefindingassaywitha
treatmentperiodofapproximately4 hoursbothwith and withoutS9 metabolicactivationand a
preliminarydose rangefindingnonactivationassaywith a treatmentperiodofapproximately
24 hours. Ten dose levelswere used in each case thatranged from 2.47 to 1250 @ig/mL;a

vehiclecontrolwas includedunder each condition.

In thepresence and absence of ratliverS9 metabolicactivitywitha 4-hourtreatmentperiod
(Table1),N-ETFOSE T-6316 was noncytotoxicup to 19.7gg/mL. Moderate cytotoxicitywas
induced from 39.3 to157 gg/mL and higherconcentrationswere excessivelycytotoxicorlethal.
Inthenonactivationdoserangefindingassayusinga 24-hour treatmentperiod(Table2),thetest
articleinducedno cytotoxicityat2.47 gg/mL, weak cytotoxicityat4.93 @ig/mL,and moderately
high cytotoxicityat9.85 gg/mL. Higher concentrationswere excessivelycytotoxicorlethal.
Dose levelsforthemutationassayswere based on theseresults.

Mutation Assays

InitialNonactivation Mutation Assav. Eleven concentrationsofN-ETFOSE T-6316 at25.3,
50.5,75.5,101, 151,201,251,301,401, 501 and 601 gg/mL were initiated.Treatmentsatand
above 251 gg/mL were terminatedbecause of excessivecytotoxicity.The remainingsix
treatmentsinducedweak cytotoxicitytohigh cytotoxicity(67.6% to14.4% relativegowths). In
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orderfora treatmenttobe evaluatedas mutagenic intheinitialnonactivationassay,a mutant

frequency greaterthan 127.1
X 10-6 was required.This thresholdvaluewas equal to twicethe

averagemutant frequencyoftheconcurrentvehiclecontrols(backgroundmutant frequency).
None of theanalyzedtreatmentinducedthislevelofmutant action(Table3). Sizingdatais
shown inTable 4. A confin-natoryassaywas initiated.

Conrirmatory NonactivationMutation Assay. In theconfirmatorynonactivationassay,the
treatmentperiodwas approximately24 hours and resultsareshown in Table 5. Ten treatments
at 1.25,2.50,5.00,7.50,10.0,12.5,15.0,20.0,30.0and 40.0 gg/mL were initiated.Treatments
at20.0,30.0and 40.0ptg/mL were terminatedbecause of excessivecytotoxicity.The remaining
seven treatmentswere selectedformutant analysisand induced no cytotoxicityto high
cytotoxicity(94.2% to 18.7% relativegrowths).None oftheanalyzedtreatmentsinduceda
mutant frequencythatexceeded theminimum criterionof 111.2x 10-6.The testarticleis,
therefore,considerednegativewithoutmetabolicactivation.Sizingdataforthe confirmatory

assay isshown inTable 6.

InitialActivationMutation Assay. Eleven treatmentsat25.3,50.5,75.5,101, 151, 201,251,
301, 401, 501 and 601 @ig/mL were initiated,and treatmentsatand above 151 gg/mL were
ten-ninatedbecause of excessivecytotoxicity.The remainingfourdoses were cloned formutant
analysisand inducedmoderate tovery high cytotoxicity(60.0% to9.4% relativegrowths).The
minimum criterionfora positiveresponseinthistrialwas 156.7x 10-6 . None of the analyzed

treatmentsinducedthislevelofmutant action(Table7). A confirmatoryassaywas perfon-ned.

Sizingdatafortheinitialassayisshown in Table 8.

Confirmatory ActivationMutation Assay. In theconfirmatory.4.ssaywithmetabolicactivation
(Table9),eleventreatmentsat5.00,10.0,20.0,30.0,40.0,50.0,60.0,80.0,100, 150 and
200 @ig/mL were initiated.Treatments at 5.00 and 10.0 @ig/mL were terminatedbecause there
were sufficienthigherdoses availableforanalysisand the200 @tg/mL treatmentwas terminated
because ofexcessivecytotoxicity.The remaining eightdosesinduced weak cytotoxicitytohigh
cytotoxicity(70.4% to15.4% relativegrowths).None oftheanalyzedtreatmentsinduceda
mutant frequencythatexceededthe minimum criteriaof 122.2x 10-6 . The testarticlewas

evaluatedasnegativewith metabolicactivationinthisassay.Sizingdatafortheconfirmatory

assayisshown in Table 10.

Control Values. The average cloningefficienciesforthevehiclecontrolswere 88.6% and
83.4% withoutactivationand 84.1% and 77.3% with S9 metabolicactivation,which
demonstratedacceptablecloningconditionsforthe assays.The positivecontrolcultures,NIMS
(nonactivation)and MCA (activation)induced largeincreasesinmutant frequencythatwere

greatlyinexcessoftheminimum criteria.

SizingAnalysis. The L5178Y TK+/-mutationassayproducesa bimodal distributionof largeand
smallmutant colonies.The originof thebimodal distributionof mutant colonysizesis
consideredtoreflectthetypesof geneticdamage, with thelargecoloniesderivedfrom cellswith

intragenicmutationsthataffectonly theTK gene and thesmallcoloniestheresultoflarger
mutationsthataffectcellgrowth aswell astheTK gene. Colony sizingwas performed on all
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cultures(Tables4,6,8 and10).Mutantcoloniesfromalltheculturesshowedtheexpected
bimodal distributionand mutant coloniesfrom MMS and MCA treatedculturesshowed both

smalland largecolonies.

CONCLUSION

The testarticle,N-ETFOSE T-6316, was evaluatedas negativeforinducingforwardmutationsat
theTK locusinL5178Y mouse lymphoma cellsunder activationand nonactivationconditions
used in thisstudy.Treatmentsup to thetestinglimitforthisassay were analyzed.

RECORDS TO BE MAINTAINED

Allraw data,documentation,records,protocoland a copy of thefinalreportgeneratedas a result
ofthisstudywillbe archivedinthe storagefacilitiesof Covance-Vienna, foratleast1 year
followingsubmissionofthefinalreporttotheSponsor. Afterthe 1-yearperiod,theSponsor
may electtohave theaforementionedmaterialsretainedinthestoragefacilitiesof Covance-
Vienna foran additionalperiodof time,or sentto a storagefacilitydesignatedby theSponsor.
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TABLE 1:CYTOTOXICITY ASSAY WITH N-ETFOSE T-6316(4-HOUR)

TEST ARTICLE:N-ETFOSET-6316

STUDY NUMBER: 20785-0-431ICH

TEST DATE: 05/10/2000

VEHICLE: DMSO

COMMENTS ON TREATMENT: -4-HourTreatmentPeriod

APPLIED WITHOUT S9 ACTIVATION WITH S9 ACTIVATION
CONCENTRATION CELL DENSITY/mL % VEHICLE CELL DENSITY/mL % VEHICLE

ilg/mL
(Xlol)a CONTROL' (X IOI)a CONTROL'

VCC 10.0 100.0 10.4 100.0

2.47 9.2 92.0 10.8 103.8

4.93 10.8 108.0 9.4 90.4

9.85 11.8 118.0 11.7 112.5

19.7 9.1 91.0 9.2 88.5

39.3 4.7 47.0 5.1 49.0

78.5 3.3 33.0 2.8 26.9

157 3.5 35.0 ---2.4 23.1

313 0.4 4.0 0.3 2.9

625 0.0 0.0 0.0 0.0

1250 0.0 0.0 0.0 0.0

aCelldensitydeterminedby hemocytometer
brelativetovehiclecontrolcelldensityforalltreatments
cVC =Vehiclecontrol,1% DMSO
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TABLE 2:CYTOTOXICITY ASSAY WITH N-ETFOSE T-6316

WITHOUT S9 ACTIVATION (24-HOUR)

TEST ARTICLE: N-ETFOSE T-6316

STUDY NUMBER: 20785-0-431 ICH

TEST DATE: 05/10/00

VEHICLE: DMSO

COMMENTS ON TREATMENT: -24-Hour TreatmentPeriod

APPLIED CELL DENSITY/ML % VEHICLE

CONCENTRATION
(Xlol)a CONTROL'

mg/mL
DAY1 DAY2

VCC 11.0 7.0 100.0

2.47 12.1 6.4 100.6

4.93 7.2 7.3 68.3

9.85 5.7 3.3 24.4

19.7 0.3* 1.0 3.9

39.3 0.0* 0.0 0.0

78.5 0.0* 0.0 0.0

157 NTC NTC ---

313 NTC NTC ---

625 NTC NTC ---

1250 NTC NTC ---

'Celldensitydeterminedby hemocytometer
brelativetovehiclecontrolcelldensityforalltreatments

':VC= Vehiclecontrol,1% DMSO
NTC = Not counted,cytotoxic

*Not subcultured
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TABLE 3:INITIAL MUTATION ASSAY WITHOUT ACTIVATION

A. TEST ARTICLE: N-ETFOSE T-6316 E. TR-EATMENT DATE: OS/16/2000

B. GENETICS ASSAY NO.: 20785-0-431ICH F.CELLS ANALYZED: 3x106

C. VEHICLE: DMSO G. TREATMENT PERIOD: -4 hours

D. SELECTIVE AGENT: TFT 3.0pg/mL H. EXPRESSION PERIOD: 2 days

TestCondition DailyCell Cumulative Total Total Cloning Relative Mutant

Counts(Cell/mL, RSGA Mutant Viable Efficienc@b Growth Frequency
IOE5 Units) ColoniesColonies (IOE-6 UnitS)d

Day I Day 2

NonactivationControls' AVG AVG
vc vc

VehicleControl 10.0 14.2 15.8 188 501 83.5 94.5 74.9

VehicleControl 12.2 11.5 15.6 157' 544 90.7 101.5 57.5

VehicleControl 11.7 12.2 15.9 15.7 160h 549 91.5 88.6 104.1 58.2

,MMS 13 gg/mL 6.9 12.4 9.5 389' 271 45.1 30.8 287.9'

MMS 13 pg/mL 8.2 12.0 10.9 395 225' 37.5 29.4 350.8'

TestCompound Relativeto Relativeto

pg/mL Vehicle Vehicle
Control Control

25.3 7.8 14.2 78.2 183 459 86.4 67.6 79.8

50.5 4.6 10.6 34.4 170h 483 91.0 31.3 70.2

75.5 2.89 9.7 20.5 142 469 88.3 18.1 60.5

101 1.39 8.2 17.4 171 465 87.5 15.2 73.7

151 2.19 8.5 18.0 145 485 91.4 16.4 59.8

201 2.09 8.0 16.9 173 451 84.8 14.4 77.0

'RSG (Day ICount/3) (Day 2 Count)/3(orDay ICount ifnotsubcultured)

bc]oningEfficiency= TotalViableColony Count/Number ofCellsSeeded * 100

crelativeGrowth = (RelativeSuspensionGrowth * RelativeCloningEfficiency)100

dmutantFrequency= (TotalMutant Colonies/TotalViableColonies)* 2xIOE-4

Decimal ismoved toexpressthefrequencyinunitsofIOE-6

'VehicleControl= I% DMSO

PositiveControl:MMS = Methyl methanesulfonate

fmutagenic.Exceeds Minimum Criterionof 127.1X IOE-6

gnot Subcultured
hOne platecontaminated.Totalcountscalculatedby usinga weight proportion
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TABLE 4: SIZING DATA FOR INITIAL MUTATION ASSAY WITHOUT ACTIVATION

A. TEST ARTICLE: N-ETFOSET-6316
B. GENETICS ASSAY NO.: 20785-0-431 ICH

C. VEHICLE: DMSO

D. SELECTIVE AGENT: TFT 3.0pg/mL

E. TREATMENT DATE: 05/16/2000

Cum. RSG Cloning Relative Mutant Frequency
EfficienCyb Growth'

(XI0-6)d

TestCondition Conc. Day I Day 2 Abs % Rel% Total Small Large

VehicleControl'

I% 88.5 100.2 83.5 94.3 94.5 74.9 42.3 32.7

1% 108.0 99.0 90.7 102.5 101.5 57.5 43.0 14.5

1% 103.5 100.7 91.5 103.3 104.1 58.2 34.8 23.4

MMSF (pg/mL)

13 61.1 60.4 45.1 50.9 30.8 287.9 214.1 73.8

13 72.6 69.5 37.5 42.4 29.4 350.8 169.6 181.2

TestArticle(@Lg/mL)

25.3 69.0 78.2 76.6 86.4 67.6 79.8 40.9 39.0

50.5 40.7 34.4 80.6 91.0 31.3 70.2 42.8 27.4

75.5 24.8 20.5 78.2 88.3 18.1 60.5 34.0 26.5

101 11.5 17.4 77.5 87.5 15.2 73.7 44.6 29.1

151 18.6 18.0 80.9 91.4 16.4 59.8 35.1 24.7

201 17.7 16.9 75.1 84.8 14.4 77.0 47.9 29.1

'Cum. RSG = Cumulative SuspensionGrowlh Relativetothe Average Vehicle ControlSuspensionGrowth

bcloningEfficiency= TotalViableColony Count/Number of CellsSeeded * 100

'RelativeGrowth = (RelativeSuspensionGrowth * RelativeCloning Efficiency)/ 100

dmutant Frequency = (TotalMutant Colonies/TotalViable Colonies)* 2x IOE-4

Decimal ismoved to expressthe frequencyinunitsof IOE-6

Expressed as TotalMutant Frequency,Small Colony Mutant Frequency and Large Colony Mutant Frequency

'VehicleControl= DMSO

fpositiveControl:MMS = Methyl methanesulfonate

Colony Counts increasedby 9.099% tocompensate forareaof dish not scanned
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TABLE 5: CONFIRNIATORY MUTATION ASSAY WITHOUT ACTIVATION

A. TEST ARTICLE: N-ETFOSET-6316 E. TREATMENT DATE: 06/07/2000

B. GENETICS ASSAY NO.: 20785-0-431 ICH F.CELLS ANALYZED: 3x]06

C. VEHICLE: DMSO G. TREATMENT PERIOD: -24 hours

D. SELECTIVE AGENT: TFT 3.0pg/mL H. EXPRESSION PERIOD: 2 days

TestCondition DailyCellCounts Cumulative Total Total Cloning Relative Mutant

(Cell/mL,IOE5 Units) RSGA Mutant Viable Efficiencyb Growth Frequency

Colonies Colonies (%)C (IOE-6

Day I Day 2 Day 3

UnitS)d

NonactivationControls' AVG AVG

vc vc

VehicleControl 12.0 7.9 12.0 43.1 133 464 77.3 87.4 57.4

VehicleControl 14.3 6.2 11.4 37.4 154 597 99.5 99.9 51.6

VehicleControl 14.7 6.1 16.4 54.5 44.7 128 441 73.5 83.4 107.4 57.9

MMS 6.5@Lg/mL 9.5 4.9 6.8 11.7 571 211 35.1 11.0 542.0'

MMS 6.5gg/mL 9.6 4.5 5.2 8.3 574 233 38.9 8.7 491.6'

Test Compound Relativeto Relativeto

pg/mL Vehicle Vehicle

Control Control

1.25 10.0 7.5 10.6 65.9 173 568 113.6 74.9 61.0

2.50 9.3 6.6 16.2 82.4 136 463 92.4 76.2 59.0

5.00 12.1 9.1 12.2 111.4 158 423 84.6 94.2 74.7

7.50 9.4 6.5 15.7 79.5 147 433 86.6 68.8 68.0

10.0 9.6 7.0 10.8 60.2 148 552 110.3 66.4 53.8

12.5 6.6 5.9 12.2 39.4 133 424 84.8 33.4 62.7

15.0 6.3 3.99 13.5 21.2 169 442 88.3 18.7 76.5

'RSG [Treatmenttermination(Day 1)celldensity/3x1051x [Day 2 celldensity/3xl05 orDay I densityifnot splitback]x

[Day 3 celldensity/3xlO5or Day 2 densityifnot splitback]
bcloningEfficiency= TotalViableColony CountfNumber of CellsSeeded * 100

rrelativeGrowth = (RelativeSuspensionGrowth * RelativeCloning Efficiency) 100

dmutant Frequency = (TotalMutant Colonies/TotalViable Colonies) 2x IOE-4

Decimal ismoved to expressthefrequency inunitsof IOE-6

'VehicleControl= I% DMSO

PositiveControl:MMS = Methyl methanesulfonate

fmutagenic.Exceeds Minimum Cfiterionof 111.2X IOE-6

gnot subcultured
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TABLE 6: SIZING DATA FOR CONFIRMATORY MUTATION ASSAY WITHOUT ACTIVATION

A. TEST ARTICLE: N-ETFOSET-6316
B. GENETICS ASSAY NO.: 20785-0-431 ICH

C. VEHICLE: DMSO

D. SELECTIVE AGENT: TFT 3.0pg/mL

E. TREATMENT DATE: 06/07/2000

Cum. RSG Cloning Relative Mutant Frequency

Efficiency, Growthc

(xl
o-6)d

Test Condition Conc. Day I Day 2 Day 3 s% Re]% (%) Total Small Large

VehicleControl'

1% 87.8 104.1 94.3 77.3 92.7 87.4 57.4 24.5 32.9

1% 104.6 97.4 83.8 99.5 119.3 99.9 51.6 24.5 27.1

1% 107.6 98.5 121.9 73.5 88.1 107.4 57.9 32.2 25.7

MMS'(pg/mL)

6.5 69.5 51.1 26.2 35.1 42.1 11.0 542.0 336.8 205.2

6.5 70.2 47.4 18.6 38.9 46.7 8.7 491.6 316.8 174.8

Test Article(@ig/mL)

1.25 73.2 82.4 65.9 94.7 113.6 74.9 61.0 29.9 31.1

2.50 68.0 67.4 82.4 77.1 92.4 76.2 59.0 27.8 31.1

5.00 88.5 120.9 111.4 70.6 84.6 94.2 74.7 37.1 37.6

7.50 68.8 67.1 79.5 72.2 86.6 68.8 68.0 34.3 33.8

10.0 70.2 73.8 60.2 92.0 110.3 66.4 53.8 31.2 22.5

12.5 48.3 42.8 39.4 70.7 84.8 33.4 62.7 35.0 27.8

15.0 46.1 20.8 21.2 73.6 88.3 18.7 76.5 39.5 37.0

acum. RSG = Cumulative Suspension Growth Relative to the Average Vehicle Control SuspensionGrowth

bcloning Efficiency = Total Viable Colony CountfNumber of Cells Seeded * 100

'Relative Growth = (Relative Suspension Growth * Relative Cloning Efficiency) / 100

dM utant Frequency = (Total Mutant Colonies/Total Viable Colonies) * 2x IOE-4

Decimal ismoved to express the frequency in units of IOE-6

Expressed as Total Mutant Frequency, Small Colony Mutant Frequency and Large Colony Mutant Frequency

'Vehicle Control = DMSO

fpositiveControl: MMS = Methyl methanesulfonate

Colony Counts increased by 9.099% to compensate for area of dish not scanned
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TABLE 7:INITIAL MUTATION ASSAY WITH ACTIVATION

A.TEST ARTICLE: N-ETFOSET-6316 E.TREATMENT DATE: 05/16/2000

B.GENETICS ASSAY NO.: 20785-0-431ICH F.CELLS ANALYZED: 3x106

C.VEHICLE: DMSO G. TREATMENT PERIOD: -4 hours

D. SELECTIVE AGENT: TFT 3.0pg/mL H. EXPRESSION PERIOD: 2 days

TestCondition DailyCell Cumulative Total Total Cloning Relative Mutant

Counts(Cell/mL, RSGA Mutant Viable Efficiencyb Growth Frequency

IOE5 Units) Colonies Colonies (%)C (IOE-6
Un its)d

Day I Day 2

S9-ActivationControls' AVG AVG

S9 BatchNumber: 955 vc vc

VehicleControl 12.7 17.3 24.4 170h 437 72.9 112.5 77.9

VehicleControl 11.1 15.0 18.5 201 503 83.8 98.0 79.8

VehicleControl 10.8 11.3 13.6 18.8 221 573 95.5 84.1 81.8 77.3

MCA 2 pg/mL 7.6 15.1 12.8 605 381 63.5 51.1 318.1'

MCA 4 pg/mL 6.2 15.6 10.7 607 391 65.1 44.2 310.6'

TestCompound Relativeto Relativeto
Vehicle VehicleControlpg/mL
Control

25.3 8.8 11.9 61.8 167 490 97.1 60.0 68.2

50.5 3.19 13.0 23.0 149 476 94.3 21.7 62.8

75.5 1.69 7.5 13.3 178 490 97.1 12.9 72.6

101 0.59 6.2 11.0 167 433 85.9 9.4 77.1

'RSG = (Day ICount/3) (Day 2 Count)/3(orDay I Count ifnotsubcultured)
bC loningEfficiency= TotalViableColony Count/Number ofCellsSeeded * 100

'RelativeGrowth = (RelativeSuspensionGrowth * RelativeCloningEfficiency)100

dmutantFrequency= (TotalMutantColonies/TotalViableColonies)* 2x]OE-4

Decimal ismoved toexpressthefrequencyinunitsof IOE-6

'VehicleControl=I% DMSO

PositiveControl:MCA = Methylcholanthrene

fmutagenic.Exceeds Minimum Criterionof 156.7X IOE-6

gnot subcultured

hone platecontaminated.Totalcountscalculatedby usinga weightproportion
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TABLE 8: SIZING DATA FOR INITIAL MUTATION ASSAY WITH ACTIVATION

A. TEST ARTICLE: N-ETFOSE T-6316
B. GENETICS ASSAY NO.: 20785-0-431 ICH

C. VEHICLE: DMSO

D. SELECTIVE AGENT: TFT 3.0pg/mL

E. TREATMENT DATE: 05/16/2000

Cum. RSG (%)' Cloning Relative Mutant Frequency

EfficienCyb Growth'
(X10-6)1

TestCondition Conc. Day I Day 2 Abs % Rel% (%) Total Small Large

VehicleControl'

1% 110.1 129.7 72.9 86.7 112.5 77.9 35.3 42.6

1% 96.2 98.3 83.8 99.7 98.0 79.8 49.9 29.9

I% 93.6 72.0 95.5 113.6 81.8 77.3 46.9 30.5

MCA'(@ig/mL)

2 65.9 67.7 63.5 75.5 51.1 318.1 150.1 167.9

4 53.8 57.1 65.1 77.4 44.2 310.6 166.5 144.1

TestArticle(pg/mL)

25.3 76.3 61.8 81.6 97.1 60.0 68.2 38.8 29.4

50.5 26.9 23.0 79.3 94.3 21.7 62.8 38.5 24.3

75.5 13.9 13.3 81.6 97.1 12.9 72.6 42.8 29.8

101 4.3 11.0 72.2 85.9 9.4 77.1 55.4 21.7

'Cum. RSG = Cumulative SuspensionGrowth Relativeto theAverage VehicleControl SuspensionGrowth

bcloning Efficiency= TotalViable Colony Count/Number of CellsSeeded * 100

'RelativeGrowth = (Relafl've'SuspensionGrowth * RelativeCloning Efficiency)/ 100

dmutant Frequency = (TotalMutant Colonies@'rotalViableColonies) * 2x IOE-4

Decimal ismoved toexpressthefrequency inunitsof IOE-6

Expressed as TotalMutant Frequency,Small Colony Mutant Frequency and Large Colony Mutant Frequency

'VehicleControl= DMSO

fpositiveControl:MCA = Methylcholanthrene

Colony Counts increasedby 9.099% to compensate forareaof dish not scanned

-26-



Covance 20785-0-431ICH
3M Study No.: T-6316.12

TABLE 9:CONFIRMATORY MUTATION ASSAY WITH ACTIVATION

A. TEST ARTICLE: N-ETFOSET-6316 E. TREATMENT DATE: 06/07/2000

B. GENETICS ASSAY NO.: 20785-0-431ICH F.CELLS ANALYZED: 3x106

C. VEHICLE: DMSO G. TREATMENT PERIOD: -4 hours

D. SELECTIVE AGENT: TFT 3.0pg/mL H. EXPRESSION PERIOD: 2 days

TestCondition DailyCell Cumulative Total Total Cloning Relative Mutant

Counts(Cell/mL, RSG a Mutant Viable Efficiencyb Growth Frequency

IOE5 Units) Colonies Colonies (%)C (IOE-6
Un its)d

Day I Day 2

S9-ActivationControls' AVG AVG

S9 Batch Number: 955 vc vc

VehicleControl 9.4 16.9 17.7 128 479 79.8 97.9 53.3

VehicleControl 9.1 15.9 16.1 149 461 76.9 85.9 64.8

VehicleControl 14.3 13.9 22.1 18.6 147 452 75.3 77.3 115.5 65.2

MCA 2 @Lg/niL 7.3 13.7 11.1 472 443 73.8 57.0 213.3'

MCA 4 @Lg/niL 9.1 12.6 12.7 412 405 67.5 59.7 203.8'

TestCompound Relativeto Relativeto

pg/mL Vehicle Vehicle

Control Control

20.0 8.0 19.4 92.7 131 352 75.9 70.4 74.3

30.0 7.5 12.0 53.8 132 525 113.1 60.8 50.3

40.0 5.5 17.0 55.8 128 433 93.3 52.1 58.9

50.0 5.2 14.2 44.1 122 445 95.9 42.3 54.9

60.0 3.49 14.4 25.8 100 444 95.7 24.7 45.2

80.0 2.19 13.9 24.9 122 453 97.6 24.3 54.0

100 2.29 10.5 18.8 135 464 99.9 18.8 58.4

150 2.89 7.5 13.4 153 532 114.7 15.4 57.4

aRSG (Day ICount/3) (Day 2 Count)/3(orDay ICount ifnotsubcultured)

bcloningEfficiency= TotalViableColony Count/Number ofCellsSeeded * 100

'RelativeGrowth = (RelativeSuspensionGrowth * RelativeCloningEfficiency)100

dMUtantFrequency= (TotalMutant Colonies/TotalViableColonies) 2x IOE-4

Decimal ismoved toexpressthefrequencyinunitsof IOE-6

'VehicleControl= I% DMSO

PositiveControl:MCA = M ethylcholanthrene
rmutagenic.ExceedsMinimum Criterionof122.2X IOE-6

gnot Subcultured
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TABLE 10: SIZING DATA FOR CONFIRMATORY MUTATION ASSAY WITH ACTIVATION

A. TEST ARTICLE: N-ETFOSE T-6316

B. GENETICS ASSAY NO.: 20785-0-431 ICH

C. VEHICLE: DMSO

D. SELECTIVE AGENT: TFT 3.0@ig/mL

E. TREATMENT DATE: 06/07/2000

Cum. RSG Cloning Relative Mutant Frequency

Efficiency' Growth'
(X I0-I)d

TestCondition Conc. Day I Day 2 Abs % Rel% (%) Total Small Large

VehicleControl'

I% 86.0 94.9 79.8 103.2 97.9 53.3 23,7 29.6

1% 83.2 86.4 76.9 99.5 85.9 64.8 28.4 36,4

1% 130.8 118.7 75.3 97.3 115.5 65.2 26.6 38.6

MCA, (pg/ML)

2 66.8 59.7 73.8 95.5 57.0 213.3 86.2 127.1

4 83.2 68.5 67.5 87.2 59.7 203.8 97.0 106.7

TestArticle(pg/niL)

20.0 73.2 92.7 58.7 75.9 70.4 74.3 32.8 41.5

30.0 68.6 53.8 87.5 113.1 60.8 50.3 21.6 28.7

40.0 50.3 55.8 72.2 93.3 52.1 58.9 29.7 29.2

50.0 47.6 44.1 74.2 95.9 42.3 54.9 29.4 25.5

60.0 31.1 25.8 74.0 95.7 24.7 45.2 23.6 21.6

80.0 19.2 24.9 75.5 97.6 24.3 54.0 28.4 25.5

100 20.1 18.8 77.3 99.9 18.8 58.4 30.1 28.2

150 25.6 13.4 88.7 114.7 15.4 57.4 29.5 27.9

'Cum. RSG = Cumulative SuspensionGrowth Relativeto theAverage Vehicle ControlSuspensionGrowth

bcloningEfficiency= TotalViable Colony Count/Number of CellsSeeded * 100

'RelativeGrowth = (RelativeSuspensionGrowth * RelativeCloning Efficiency)/ 100

dmutant Frequency = (TotalMutant Colonies/TotalViable Colonies)* 2x IOE-4

Decimal ismoved toexpressthe frequencyinunitsof IOE-6

Expressed asTotalMutant Frequency,Small Colony Mutant Frequency and Large Colony Mutant Frequency

'VehicleControl= DMSO

fpositiveControl:MCA = M ethylcholanthrene

Colony Counts increasedby 9.099% tocompensate forareaof dish not scanned

-28-



Covance20785-0-431ICH
3M StudyNo.:T-6316.12

HISTORICAL CONTROL DATA

NonactivationStudies
Pooled negativeand vehiclecontrolmutant frequencies
Mean (± SD) 53.0± 22.0x 10-6

Range 20.5 to 114.8x 10
Number of experiments 52

Number of controls 156

Positivecontrolmutant frequencies(6.5@ig/mLmethyl methanesulfonate)

Mean (± SD) 272.7± 135.7x
10-6

Range 115.9to632.lx
10-6

Number of experiments 51
Number of controls 51

Positivecontrolmutant frequencies(13 @ig/mLmethyl methanesulfonate)
Mean (± SD) 483.9± 315.2x 10'

Range 176.1 to 1996.4 x 10-6

Number ofexperiments 52

Number ofcontrols 52

ActivationStudies
Pooled negativeand vehiclecontrolmutant frequencies
Mean (:ESD) 65.3 ± 27

.
1 x 10-6

Range 27.6 to 150.3 x 10-6

Number ofexperiments 54

Number ofcontrols 162

Positivecontrolmutant frequencies(2.0@ig/mL 3-methylcholanthrene)

Mean (± SD) 454.5± 166.2x 10-6

Range 204.8 to787.8 x 10-6

Number ofexperiments 54
Number ofcontrols 54

Positivecontrolmutant frequencies(4.0gg/mL 3-methylcholanthrene)

Mean (± SD) 567.0± 248.3x 10'

Range 218.9 to 1414.9 x 10-6

Number ofexperiments 54

Number ofcontrols 54

Because some experimentscontainedmultiplecontrols,thenumber of independentcontrol
culturesexceeded thenumber of experiments.
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