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S Verification:

Date Cytotoxicity

f,Date Nutagen1c1§1:
Assay Inltlated, o

7:Date Campleted

",Pharmakon Reference.'”

'pnrzia;ﬁaésﬁzﬁgz,f

?,Cell 11ne CHG ~K1~-BH4= 7182 verified as mfrssla ma free
.. by’ Pharmakon Researrb Internatlanal, Iﬁa.,’
',August 5, 1982g,'

Test Article
Description:
Pest Article

Preparations:

'Cytetoxicityt

,hou:,treatment time. Fallcgtﬁ& a 19 hour rsoovery
" period, 200 cells/€0 wm dish (5 ﬂisﬁssé werg plate

FHR&‘M%F{}N F%Egif}if?f“?% !i"é I"?Fé&ésif}ﬂhi THC.

?QAVLHL*{ F{Eﬂ‘*?g?:’&?él& ;?#??

—:‘_e;{ﬁi:%ti ’! f} ThA R R FHESHE

Glyaxai 4C LE

B ;Amérieanrcyaﬁam’d Cﬁmgany
U Berdan Avenue’
: Wayne, New Jer cy 07470

Tc measure: thg &blllty cf test 3:t;c19, G}ge?al 40 LF

_~to-induce mutations at- the hypoxanthine-guanine
~ - phosphoribosyl transferase (hgprt) locus in Chinesc
.7 Hamster Ovary . ICHO) cells on “the basis that
,irprebumptlve muLants, by virtue of the loss of the.
‘HGPRT ‘metivity are uriable to CGﬁV€L£ purine ‘analogues
~ such: as 6~thioguanine (6-TG). to toxic metabolites an ﬁ

henca escape their lethal effect which is,; h@aﬂgef,"
encountered by the wild~ type cells.

'CHO~K1 BHA= 7182

””Assay Inxtxated- ;”i1' 'June 3,'i932f"

. ;August 26, 1“82

'September 20 1982

Notebookr§354; 66—78 and

- Notebook #343; 82-85

Clear liguid -

Test ariicie;Glyoxal,éG,LF was miscible in 4H. 0 and
administe:ed in'a'volume cf 50 ai, '

Test artlcle G;yoxal 40 LP was azgéjaé T
cytotoxicity at dosesg of 1000, 333.33, 5,3
3.3,°1.0,0.33, 0.1 and 0.033° ug/ml sg diz b i
and without metabclxc activation prepara tion for a5

(7177 5882451




' ‘Dose Selecticn:

ﬁutag&nlc;ty
ﬁssag-"

ey ey
Zo

‘Cells in legarithnis gr
e Y1a7%% emt £1 -
. cells/25 ¢z flask in

. the cultures were wash
?Saiiaﬁhs-fsggietg.'agu

'§-9 mix was added to bring th

’qaaﬁﬁztzes to give 'doses of 600, 300, 150

Wt P9 et
ah - Y
[Z

R

&1; 3?%!?
e Mutatien

trypsin selytion and

fetaéﬁksviﬁ,,serug.

By

were added. In cultures req
£i oluse i
The test article Glyozxal 40 L¥ was added in 50 ul

£

= g

ug/ml of medium.. The flasks were gassed w
percent CO, in air. the caps tightened and the cells

=

. incubated at 37? in 5% 00,0 at 903 4 huﬁié;*y for 5

hours. After the 5 hour treatment time, the cultures
were washed tﬁree tizes with 5 ml of Saline-G, 5 ml of
mediug F12FC¥5 were added to each flask, and the

,,’culturés lﬁcuhated for 19 hours. On Day 1, the cells:
oWere: trypinsized and plated for cloning erfxcaency
7;determératlans (200 cells/plate in 5 ml F12FCM5), and

1 %10 cells/100 mm dish were plated for’ ghEﬁetyglg
expression in medium F12FCHS, ﬁgprcxxﬁatelj 1'% 10
cells were subcultured on §EY§ 3 aﬁd 6 to-allow for
phenotypic expression.

On‘Day ‘8, ‘the cells were trypsinized aﬁ& the cell -

nuﬁh@r ae?e*m;neé The cells were plated at a density
of 2 %107 cells/100 mm dish in 10 ml of hV@GKaﬁthlﬂ?

free medium. FIZFSHS containing 10 up -7

{5 dishes=1 x 1D ~cells) and 200 callaiéﬁ mm dish in

'nygaxgnthlna free medium: F12FCM5 (6 dishes). The
" cultures were incubated for 7 days, the colonies fixed

wztﬂ,B,?%~;Q:mqlln,and,stalnéd with dilute giemsa

~stain..




&

[t
o

bl
$idy

b

Liog

HRe T
mw PYRRITE




 {0Z3UCL pISERIR

?Q ,Q?

;ﬁ%ﬁg P

. o000T’
00-00T"

06 ccﬁ_

88°€6

087LYT
| gelerl
G LTTOLT

£8°LST

00"8Y

L uetzn

€87 ELT

05°58T
mm‘mmﬂ,

,;__hﬁ mmﬁ_

BRI

09T

£yT

¥t

89

g2t

ft o zer
€61
st

98T

: *mm_

- ‘pzz

w@m&,
‘pTT

‘LBT

fTeT

Pl

- ‘esT.

‘oLt

vz

‘BYT

6T

.meﬁ

16T

‘891

§

fesT
ggT
umma

‘€5

S

8Tt fLTT

;HQAKQ&Qu&U ,@,,a:, #

1.,uaxaucuau .

597

2t
T 2Lt

T ‘26T

g@QN  o ,,f

BE7R R

rgpT . 4

:xﬁmﬂ E o

EEEE
getee
00T

00T

+ O getgee

€£7€€€
- ooot

- goot

;mg,ﬁv;s

,@g ¢¢,4mg;ﬁ .
&q,ga_ﬁﬁggﬁﬁa,
 &@ $¢,&§ ST |
w@,ﬁw ﬁ@a;hﬁ@
a1 a¢ ﬂsﬁawﬁ
: __&@,mw@ﬂmxaaﬂma

o  ,@@;@¢”;§;a>§3;

@@pa@uarﬁr

nagﬁ@nuc

ﬁs>«>gﬁw

 ;3:<an§2>a aﬁ@m gs@u&wmﬁ

< ,_, mwumﬁg m\wvanOccu,
: SBurataIng

L SRTUOTOD
e . 30 zoquny

ButAtAns (7]

 ,,@4s\wﬁ,
@m93 

@ﬂuﬁwa@,gm&@_

,,1MQ ~oN Bay’

, Augmﬁummgé aﬁcg mw mu@q xuagﬁwouégmu
@mwmma uoTIRInK U @Hmsxec

pﬁma ﬁdﬁﬁmsﬁm?

28-206-D¥-%1E Hd

I

T e

z1EvL




@;#;:ﬁaa “

HL 86,

69°€6

mwwmm
m,ﬁm*mm
28"L6.
mco oot

mmww@_

 < ,m,ga¢acH
-  ssTes

00: 007"

£8z8T - est ‘08T “BLY *ﬁqﬁ 'o8T ‘Z8T o

CUOSTELT . €97 f8iT fLBT Y081 'z

=

-4

et

&

=i
H

007281 D0z 'BCT 'TET Y€LT ‘95T ‘wer o+

0§°9LT 94T ‘68T ‘ZST ‘88T ‘€8T ‘Ter . =

A G - pLT ‘ZET ‘S8BT VL ‘Z6T ‘OST 4
£C°SBT . ZAT ‘16T ‘891

€E°T8T  IBT ‘Z9T 'Z6T ‘98T fTLT ‘58T e

os°8LT »9T ‘sel 'ssT 1 ‘g6l ‘1T el
osesr o eer Y@ﬁﬂ_swpw,wcﬂmwigmﬁ mwaw ik ,;_w,
,@. ,1 ,w,am.me.w,., ,,mmH ywwH wwmﬁ,wmﬁﬁ,wwww¢ﬁﬂﬁm;_;,_,,, &
£€° 98T  _,_, ,mawu»ﬂmﬁ,.ﬂmﬂ,,wwﬂ ‘ter ‘zer s

,z,:eﬁ_ L6 et ‘oLT ‘T6T ‘1zz'ezz -

(208
=5

S
[

8
, ”,g¢.

b

op

ﬁgxgsu

gﬁxgaﬂﬁ

ﬁgzﬁaﬁg.

,ﬁgxéﬁﬁﬁ

, fﬂéﬁ:g

uagaaca,

H@bﬂbugm
embdymdwm chunom

vmumﬂm m\mmﬁsaaou S mmﬁsaﬁsu DUTATAING
o mCﬁbabu:m;,, S g ;%ﬁsgz e
S 30 TON T Bay TR R , L

7-?‘“\
kil

oy
R

gr®5¢mmxa M:Qg 5 muwm A3TotNon 3A3
dessy QOﬂumU$z ausD mgmzkeg 1Te0 c,fﬁsﬁaﬁs,
lewcﬁlﬁd pIe Hd -

_ﬁﬁmﬁnﬂugoug,H,ggm(&_




,,.gow\ﬁmymm,,,ﬂ,,.mw ﬁ 
| e  mm.vm

LOT/ET e 00706
| Bt
,coayann« ,,anmaﬂﬂ_
,mhmmoﬁ.
,@QH\mﬂ.m I6TLTI

OT/SLY

_, g 4ﬂ, _,x N,, & LR .Nm "Z01

L9° 89T

,,oa,wmw,
€€799T
 mmLaNm
| osu
.w_nmgwww
quWﬁmg
, ;,,_wm.¢mw_
, ,;4, ,mw,NmM,

.  _m,anaﬁN_

,wm,maw

o8 )
¥4

=

: ™
[34]
&

L]
=1

=
o3
[

[a]
~

=
©™
3]

Txz. o9

W,

210

e
,my

,, M..m}.k

w amx@: T,

Py

] ww ,m ﬁu%}? e

©¢ Aﬁﬁ&ﬁ

gv a@;@& ey

palEDIL U

patRasIun

. pRamsIaun

a.e4c>a>p;m saﬁmmmumxwz
S0 0T/SIUTINR), gcﬂmm@n&xmz

:A@>aaasm,

,mmuﬁﬁn @\x,
STT®0 mﬁﬂbﬁ>xsm

o Bay

_,muMﬂm\ém EECH

siten we .Qz, S3uPany 30

- TON TE3I0L

,,ﬂWmewm S

rES)
6-5

ST

%oaqﬁwmgm coauv+nz b ‘Jusoxvi. o 3o
, :ﬁ@>4>usw goammwnmxm=vumam

,; mta,@_a;,;,,.e<xa_.,,:__a,,uw @m_,,, mvmmd ceﬁamusz mﬁmw uxmgkcm H4mu

HBUTIODS  JURINN. .

:umm mupoarm@mass

el .:,,_; Ca ,,,mmswacmumyeﬁm,mm,

1T FTEVE

wﬂﬂaamz,




- OT/p9%sT mm.mw e
,, . geten . _,,4,_,h@n@hﬁ
“,woﬂ\ﬁo.mﬂ,, Cmes  ceveet

, . cero0r | L97002

| GOT/6TIET. ._wnwoaﬂ,,,  ,,; 197002

z6*s6 o £8rIel

;“,,‘@oﬁ\hm.wm;‘bﬂ.mm 3z mmﬁ_
S : , ,, | €ivze . L9vwEI
_<.ﬁ;oowynw]mﬂ_“» _mw.wm,am.@mﬂ

R a;mmeN,.wy, 3 M,iﬁﬂ hm4 

sLte6 ,.,.,@m mmﬁ

T x

4

X

z

®.Z

1
I
G
9z
nw
T

k2

i ge

iy

™

SL

SL

0ST

o ooe

fu '
i

,311

o

o

0¥

y
3

CP

AT ov

21 0%

1 0¥

0%

oy

0%

0%

TeX0ATH

Te%0LTD

TexcATD

TexoATS.
1BX0LTE

renosts

,meuawu

Azmno>ﬂ>s5w ﬁoammmmgxm=,. ; 2 TEATAZNS

mmumam m\x wmuMﬂQ\mu@mmm
0T/S3URINT) . aoammmamxm= mﬁﬂmo SUTATAINS . STI®D 30 "ON

{sa3eid g}
S3URInR IO

"ON T®30%

ol
8-S

 &§\@3_

: ”,, >urmswmum UOTIRINN X! JjusosIed ‘30 *ON "bay

bu

o ,,wHﬂﬂpﬂﬁ,QWMEﬁ

L :ﬂmbdbwsm soammmu&rm:tumom

;mwmﬁQﬂuﬁouu,HH.,,m

ey
Sk

,‘amm 200~ um;ﬁﬁﬁ Ba

mumm muﬂoﬂpmmmusy

4&.! .

TIODY JURANK

mmmmm zorymuss mgmw vnmsuom Mﬁmu ﬁmHzMPamw



Seucdsax 7593 84AT2TS0d B S3I0USD. wax

SR e,

St

wxx OT/ECTLT

o wagou/mLtToT

et getTel

L oseiIe

. o0°06"

_,a  ~m1mm_

~ osveer

L9Let

_,.J;,:,,pﬁ £8°L8T

Coo o ggtzer

~ ooost

€876LT

LT X T

SR |
; Gy
,m@ﬁ Z

g

gt

s

o potxT

£l

T X2
0T %2
orxz

_;@ﬂ_xpw,

0T X T

,,@”@,,,ﬁﬁ

UET

e

109 TRHOATS

f,mq cw Tex0kT1S

D@ 4@%@&MQ,

, zmd Qv Pmﬁehaa.

ﬁ=muo>d>usm cOHmmmamxm=,

,;; oa\muﬁmuﬁzu
P »o:mzwwum coaumusz X

=Hm>a>ksm,
conmmHmAm=,
. 3ussx9d

,wmumﬁm,W\x
sT1eo butaTaAIns,

I0 4@2 .mpm

T33e1d/popees
| STT89 30 TON

(53301< o)

. S3ueInNH IC
" rom T®I0L

EE)
-5

 @wﬁ\@ﬂq

i :.mm.b..nPHSm COHmWMM&u«M:IumOm

™ mﬁuﬂpﬂa,pmma,

HUTIODS  JURINY.

e ;:,;p,_,.,.f;,”; r:,,.x mumn_mawuwnmmmwsm@

Nm NGOIU@tvrm na

hvmﬁcauuouw HH mqm@&

= mmmmm zoaumusx mamw @ymsuan WHuu_amem&Ewa




‘;guxperlmental Procedure
CHQ/HGPRT

,“ mmallan Cell Forward Gene Mutatlon Assay',;ff

: Flgure I :
’ T Summary Flow Sheet - : e
O/HbPRT Mammallan Cell Forhcrd Gene Mutatlon Assay' ‘

‘pay';l,i;",;'i}*f' " 77élate '{r'— '1,,2"'f 5 xiios cells/25 cm? flasks

”'Day'Of;ﬂrhgr Lo e Treat '7'1Q,f:"~7 'rrf'Treat 5 hours ‘with. 5 concentratlons of

R B BRI o : iRt R .test compound *S$-9, solvent controls 15— 9
untreated controls £5= 9, p051t1ve controls
~+S -9 B

W e N o N

“ooDbay 1t Plate for: cytotox1c1tyr © - Subculture for Phenotyplc expresslcn

N T 3-60 mm plates~ - . 1x10 ‘cells/100- mm plate S

e 1200 cells/plate W Sl

'f;EDaYJS{Qr,Dayrq - S et R Subculgure for Phenotypic expression
e e e SR I SR SR o DS W TIN No cells/lOO mwplate -

“.Day SrorfDay¢6a j }; ' e :7, —~"' Subculgure for: Phenotyplc ekpr;as;on
S B R S S : 1.x 10 cells/lOO mm plate :

o "7\( > ;,;'i"j,‘,j'[ N f,3' [1; : f '_:, i "f S i]f I
Sobay 7. ',,f; Fix, staln, count, S ' ' B
e S Determlne cytatox1c1ty e

AT S v B R I s R . :

_bay 7 crpay 8 Sl . Plate 6-60 mm plates - . Select for TG resistant
R RN T ' Coow i for clening efficiency = °  mutants in 6-thioguanine

o ?00 cells/plater - - medium, 5-100 mm plates -
: ' : 2 x 107 cells/plate

Lo SEEE I R LR F DTN e e -
pay 15 . ... Fix and stain © ... Fix_ and stain
A ' S - air dry overnight . " calr dry overnight

SDay 16 _ Count clemable- . count 616G
R LT T SRR B ‘ iCQlls i R . resistant clones

RN P S - SRR
7~D@t9rm1ne clanlngj ‘ . Determine mutation
,eff1c1ency T : $;saurncy

:j}é' 



Exp=rlnentc1 wrocedure T

CI.O/HC"RT
Mamnallan Cell Forward Gene Mutatlon Assay

- Objective: S L;‘,f,  To- measure the ablll ty. of -a: test =ubstance tc 1nduce'
;:;mutatlons at’ the h}poxanthlne guanlne phosyhorlbosyl

i?ftransferase (hqort) locus in Chlnese Hamste1 Gvary

i(CHO) cells on the baSIS that the pxesumptlve mut nﬁs; '
:¢f by vxrtue of the loss of thn HGPRT act;vxty are unablc 
: £o convert nurlﬁe analogues snch as B;thloguanlne
' (6vTG) to tOXlC meLaholltes and hence escane the;r:

,lethalféffect whicb'is, however,_enccunte:ed:byVthefi

'irw1ld type cells.

'7 Sthd§;Di?§c£q¥;';' : VQEdmund G. Godek Fharﬁakon Reaearch
rPérfp;manqe; ,7~ ﬂ;;,;}Edmund G chek Ruth Sorg, ‘and Frederika Nichéllr”
icéil Cuiﬁﬁié:ifr'l;rl*r}Chlnese Hamster O\ary celld, rlone K1 -
Besiqngtign:'r rf, : *'CHO—hl BHd |
7$&@&¥:: 3ii L ﬂrsMx&mmw,Hﬁe
| | | 'Blology DlVlSlon
Oakrﬁidge Naticnal,Laboréﬁériésrr'
T:ééﬁrRldge, Tenneasee 37380
VZVAééﬁtié;Tééﬁniéﬁss721; ,Aii; ept;c technlaues, wheze pc %1blc Qere @éxrlad

'réﬁtg;n a Bakex hCSG chd.
';{stéragiirjf ek The thck cultures of CHO=K1- BHé Léll llnﬁ are
X a&ntained 1n frczen allquots in: ‘a Reveo Ultra 1Qw

rsreezé:"

o




e 'ffxrer‘mental Pracecare
LR ,*;*iChG;’ﬁbnﬁ"‘,a : GF R
CaER &ﬂﬁliaﬂ Ceil Fezwarﬁ Gene qutation Assay.

Working Cultures: = . Fresh cultures of CE%QR1~EH§ cell. }i s weve prepared
© frozen stock cultures known to have a stable

spontaneous mutation freguency of § -~ 10.x 10

&
o

_mutants per cell, however, values up toc 20 x 10 were

deeégé'ac¢6§table

“Negative Controls: 'CHO»Klnﬁdq cells were assa}eﬁ Lut ‘éd treated with

métabclig'égﬁivaﬁion systém cnly; G treated wit i the

appropriate solvent, both with and ?ithagt me tat
actibatien.'”

,Posiﬁive Controls: ‘Pﬁsltlve ceﬁtrels Lsed in. ‘the assay were:

'1‘Ethylrethane ssizewate (E:S) at 200 ugfr a mugagenf

nat :equizing an'S~9’activatien systgm,'

Dim&thglnitrcsamige (DMR) at 100 uag/ml, a mutaqen
requlrzna an «9;a¢§ivaticn'svstﬁmi
-~ Replicationi - - r'—ChG Kl»aﬁd gells were Lxeat@d with f;v& levels of the

~ test ari;cle.u;hll nsgative and'yésiti?e controls were.
"1ireated,in ﬁuplicété,, All tregtﬁgng gfaupf ware

e e e Lo teétéd,iﬁ éggiicate;-

-:7§Qsé Seieétié§:   ;7: 7 C§§QE§£ici§y Qf'a”;ess:sﬁ&stéﬁéé te,éﬂércelis Qas
:determineﬁjﬁ?jé rﬁéﬁstiéﬁ iﬂ'@@ieﬂy'fsgmiﬂg abilify of
 the cells fali¢§§§g as: hcur‘ifaatﬁen% g;Lh ‘the test -

 fSubS&aﬂC€71” thu—pgésence'ar'absenéé sf'armﬁggbclic
,iactivatié5{$ystaﬁ} ‘Genera lly, fnz gwtlggbsiﬁnéés
k 7w;th unkncwn tcx;c;ty, thty ware yun at 10 déﬁ&ﬁVWith

’EDDG ugfnl in t;ally being the h;ahﬁc one, Thé

ﬂ
+

s were 300, 100, 30, 10, 2, 1, 0.3, 0.1 and

'ré&azn;n ~dase




iﬁtal Frocedgre :

“CHO/HGPRT -

" Treatment of CHO
“Cells with Test
. -Bubstance “for
.Cytotoxicity -
(non-activated) s

Treatment of CHO.
Cells with Test
. Substance for =
',CytﬁtoxleiLg
(activated):

ixan Cell Forharé Gene Futatzon ﬁseav -

- 0. 03 ug/ml. The highesﬁrcénceﬁtration ofﬂtest,

" 1'substance useé in the CHO{HG?RT Hammallan Cell Forward
Gene Mutation Assayrwas,that wh;ch'resulted in 10%
'ﬂ’cell'survivall€cloﬁing efficiéﬁcy)."Four additicnal

: dcses whlch yleld 18 - 100% surv1val ‘were .also tested.

ars

]The CHO Kl—EH4 ce?ls were removed from the incubator,

'the medium,was'asgirated from thefflasks and the

cultures were hashed tw1ce hlth 5 ml of Sallne G

After the flnal huSh 5 ml:of serum free medlum Fl2

'iﬁas p;aetted lnto each flask. The test subdtance
 ,be1ng assa}ed foz CVﬁQtOlelLy ‘was dxluted lﬂ tha

iprcger salvent to the concentrations- desired for
'i?testlng and 2ﬂ ~ 50 pl cf the test @ubstanée was added

Wto each flask and mixed well, The flas ks were gaSséd—

'leth 5% CO in air, :he cap3 tighténea &nu'the;cails

2=

"1ncubated for 5 hQLrS at 3?°C ,3§ter the SrhourV

;ncubatxan, the mec;um was agyzratea erm the flaaks,'

,the'cultures washed th:ee,tlmes with 3 ml of 5al;ne G

'and 5 ml Qf FlZFCES adﬁed The cultures were

1ncubate§ fcr an. aad;t:oﬁal ig hourg.r

,Thé'CHDaK1~BHé,cell* were :emavcd from the 1nguh¢tur,

the ned;um wa@ rsmirated frcﬂ the flaéka, and the

cuitures,weré was}ea tw;cé wth ml of Saline G..



nxperlmental Procedure i

) CHO/HGPRT

Mammallan Cell Forward Gene Mutatlon Assay

& ;After the flnal wash, 4 ml of serum free medium F12

"trwere plpetted lnto each flask. The S$=8 mix ccntalned

'(per ml) 8 pmol Mgclz, 8 pmol CaC12 33'pmol KCY,

'515 pmol glucose 6—phosphate, 4 pmol NADP, 50 nmol

e sodlum phosphate buffer (pH 8. O) and 0. 1 ml of the

mlcrosomal preparatlon contalnlng 30 mg plOtEln/ml

The test substance belng assayed for cytoto21c1ty was

'1fdlluted in. the proper solvent to the concentlatlcns

de91red for test1ng and 20 - 50 pl of the test
:substance was added to each fla k and mlxed well. The'
~flasks were. gassed wlth 5% CQz in alr, the caps

:,tlghLened and’ the cells 1ncubated for 5 hours at 37

'rAfter the S hour 1n¢ubat1en, the medlum was asplrated

fram the flas ks, the cultures waehea three tnme‘c with

's nl of Sahne G and 5 m1 of FlQFCMS added. The

Cytotoxicity
“ Determinationt:

rcultures weze 1ncubdtea for an addltlonal 19 heura,
: Fcllewlng the 19 hcur xncubatlon after test substance

:treatment, the cultuzes were. removed fxom the

:'Vlncubater‘and the medlum asplrateé ircm the flaake,

" The Culturesrwererwashed,twlce with § ml of Ca-Mg-free

5 allﬁe G. 'The'celle were then Diaced at ambient o

. ,temperature in: G 5 ml of a 0. D?E trypeln selutlen.'

,LThe flasks were exemlned unoer aninverted mzereecupe

Vte—ensnre that the cells had 1ounﬁﬁd and 1.5 ml of .




Experlmentai Fraceéure

- CHO/HGPRT -

A hammallan Cell Fcrhard Gene %utation Rssﬁyv

'T”ﬁedzum FIQPL%B aere adﬁ&d.r'Thé céils wéfé'ﬁééheérﬁff
'the surface ef the flask us;ng §1uggeé §asteu
: pipette. A celi nunbe: was detexmxne& far each

—gculiﬁre; An allcuct of the cells was d;luted to.a

 il;ce11u1ar densxty of 109& celiu/mi in Weflﬁﬂ 12§C5

—;and G 2 ml {200 C8115/§1&t€) was addeé to: each of

6 - 66 mm alatas ccntalning 5 ml Qf med;um EIEFL?E

: frThe plates were lncubated for 7 -8 gays at. 3”ﬁ€

,S% CO in a;r lncgaatoz., ﬁfter the 1ﬂcﬁbi?lﬂﬁ E?I}wé

"2

'1the medxum was’ remaved ané t%e caignies iihéé %1{&

"3 7% farmzldéhyée, sta;neé with a li Gieﬁsa selatx@n,

: cauntgd and the cal@ﬁy numbers ;ecafésé “Thesge

,survival fragﬂeﬂcxgs,weré,aggé te’ﬁgtﬂfmine,ghiéh

r1levels Gf te*ﬁ suysiance y;elﬁ&ﬁ a 10 - 1@@% survival,

*2?1ve levéls cf test sabszsnﬁg y;@lé;ﬁs 1@ ta i&ﬁ%

1figurvival se:e :haseﬁ,tQ'ba uggﬁ in: the gﬂc 2E

~Plating CHO‘éell§f j
for Experiment: -

 fC§CaK3~de Cﬁllﬁ fﬁr sﬁtég@ﬁ%ﬁis'tﬁsiigéfggis
13§§ﬁtaﬁéaag'muiati§ﬁrfzegagﬁgy of O =10 x 10
;ﬁiatﬁé in 2% cn iasiiﬁ tissus

"?12? :é§§ 1Pfﬁ 95 far 16 = 24.1

fiCell Faru ré Gaag %giatzgﬁ Assay.

’f:éaif:;ze %{ccka a; fgiturgs known zs have §§§§E§

ﬁgﬁaﬁté,ﬁerf§é11§, Fh?&ﬂ&ﬁ*iaii} growing

sk,

;i{;i’tiéi ééééit}f of 5 x 107 cells in

e
[
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‘growth was,insgécteé using~éﬂ,§{§. Inverte §

iMiCxcéggge. Cellq in 9z§cnent1ai grs“*k stats were

treated.
Treatment of CHO ~ The CBQ‘K14BHé,ce;1sfwe:éiréma¥eé:f§§§'i¥s incubator,
Cells with Test or -~ = - .0 RS R e o s
Control Substance: the ﬁeéium'sagrasggrated from the flasks and the
- (non-activated):. . - = LT T s e PR O
‘ AT culturea &ere ‘asheé tsice with 5 ml of Saline G.
s‘ter the zlnal k§§h, 5 ml of serum free medium F12

we re piﬁatt&é ; to each fiask.7'The test or control

'sgbstance:§E!ﬁg a§¢$§€ﬂ was éx§ui<grin the proper
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iSubﬁﬁitﬁfiﬁgrfér'j'
‘Expression of .

HMutation:

v[,ﬂxchSG ai §re§ura ion Lﬁatﬁfnlng 36 nﬁ - pr G%Ei“fﬁla

: Fqllgwing'thg}Iérhégt'incubaticn aftgr,test subg taﬁce

hi&tl@n Atsay

VT}Q tést sz cent?ﬁl SqutaHCE bnzng gssayed was.
'diiutéé in the prb;es bGlVeﬁﬁ at the coﬂcen rat;ana

'~é§§iré§ faz estlnc and 20 ~ 50 ul of the test or

Cas;ral substaﬁce %as aﬁdeé to each tlask and mixed

{ géIl; The flaSﬁs were aas:eﬁ w;th 5% CO, inrair, the

2.

:cags tzghtereu and che Cells lncubcted for 5 hcurs at

3??Ci',3fterrthe 5 hcu: iﬂﬁﬁbaticn; the meﬁinm wag

aspirated from iﬁe,flasks;:ihe cultures washed éhree

;irss:es with S ml of Saline G and 5 ml of Furms dczaga. :

mhe ﬁulkuleq were 1ncuhated fﬂr an addiflgnal 1§

‘,hanrs. =

iréatﬁgnt;:ghe,cultufes were r;mavgé fr&m,tnﬁ

ncubator aﬁé gha médlum a%g:;atéd t;am thé fla ksi

 ;?h§ Cultsf 25 were ;asi ed twice w;th S ml Qf Ca~ﬁg«fr*ﬁ'
o Séiiﬁe G; The Qeli Wﬂre *héﬂ placcd at amh;gni
'tﬁngwfatufé in 0.5 ml Qf a G QE% try§Q1n olutjﬁn,
rlr;ﬁhe figskg were ésamzneé unﬁer an. lﬂVertEé mlLIQ§uﬁp§V
'ite eﬁanrﬁ ehat thﬁrCéllb haé fannded and }‘3 ml

ﬁeé;um ?13? ?S was adﬁed, ‘The colls were washed off

thg %&Efééﬁ &f thg flas using g plu gged pasteur

. pipette. A é%ll'numbér was'detgrﬁinéé,fgr;each'

.5

:Caitgié" An. aliquaﬁ yle;dlﬁq 1 x 107 c»iig'wﬁzﬁ

suhéglrureﬁ ;ﬂig a 1&3 mm dxsn can;axhzﬁg 18 mi af

',ﬁeésnﬂ FlEFLﬁﬁ mhésgfﬁﬂiiﬁré$rﬁélﬂ 1ncng ed at 37°C
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ina 5% Ccé in air-for phenotypic expression. A

,,subéulture,gas:takén on Day 3 and Day S.  On Day 3 the

" subcultuve was éerfermed,hy—washing'the,aells twicé :

:,: With S ml ot Ca—hg ~free Sallne G and plaﬁlng them wit

;Vﬁ.ifml'of 0.05%,trypsin sqlut;onfat,amblent,;

, femperatufé.]xThé cells'were'alloweé'tc raéna,aaﬁ'iiir

'/, ml of F12FCMS was &ééeﬁ tc each plate The cells were

1washed ofr the surfh 8 cf the §late ualﬁg a plu

'gﬁpasteur:plpettei A ceiluiariéensity was determlneu

:"Seiécﬁian éf Mutant -
 CHO Cells (6-TG~
}rgggistant)¥

and an al;quot of the suspens;aﬁ conuaxnlng 1 X 1@

- s

i cells was addeé toa plate cantaiﬁlﬁg 10 ﬁl af maﬁ;Lm
VFleCHS The subculture was reaeated en Da 1y 5.

::'Cn Day ? the cell% were wabhpa ‘once Wlth 5 ml of e

aaMga:ree Sallne G ~and then placed 1n 0.5 ml oi a;

 0;@5% ttypgin'séluti@n at'am@ient iémgﬂfﬁtﬂiga When

,the €§llu zaurded ug, 1 5 ml of hvysxanthlnnwkraﬁrr

f medium FleQﬂﬁ was adﬁa& aﬂd th& Lﬂlis washeé frgn thé,f
'Eiﬁﬁsmm dish ﬁith Fd péstenrrplgetﬁe;' A cell dena;ty
”_was duﬁéfﬁiﬁﬁd ané the cells é;luteé ﬁﬁrl b 161

cellsjm1 in hY§GXanth;ﬁﬁ ir#; maﬁlum FIZ2FCHS. This

?'}iailqugt af Calla was u%ad fsr Sél“btlﬁﬁ and an

,aééitisﬁalral;qnét was. 1§SLEVE§ f@r a dete m;ﬁaalfﬁ of

'cléﬁing éffiéiency., ?Qr MZﬁaﬁt :elecilﬁggrﬁizg,ml Qf;

10 ﬁ % ihlugﬁan;nﬂ q@latlaa Wi ;'eaﬁf" to 494 ml of

"hygéﬁﬁnthzne frge meé*nn Fi E’Cﬁsi To gésh gf'%'}é@;@af},i
“pl aigﬁg 8 ml of the TG ﬁeélum were agﬁe“ and 2 ml-of
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f'élbﬁiﬁérﬁffiéiehsy{‘

} alculgtsgﬁ ci
oM dutat;@ﬂ N
'ﬂSFrqugﬁgy.

i

_Inigxy;é aal@ﬁ
af Results*i

s s tansi Lt Sl

'77€§ﬂ§ﬁiﬁin§ § nl @f hy;@xaﬁthzna free Waélgﬁ >1 FOME

;éﬁﬁ neunteé far'ﬁ‘

: Tae ﬁu;aﬁiéﬁ fzgﬁuénay hé@ caieuiétgﬂ bg dividing the

A
had and geﬁﬁ muistzaﬁ

r',prégengé of &~th

e o P e . 7 .
the 1 x 10° GSilS/ﬁl'aliqucis far'é'tatalrafrs x 107

céilé/?laié. Tne glates were lncubatﬁé for 7 d vs at

2

:7"37°C in 5% o, in air'ts'alléw fér eﬁleﬂﬁ"férw%iics,

,VThe celénles were then flxed ;n 3 7% iar?aléehvééf

*

;staineé Qithra“li,GiemSa'salatian, counted, aaaithg'

clone numbers reccorded. The total number of mutant

" clones on the five plates was determined.

From the aliquot reserved before mutant selection, a

1:100 dilution was performed in Saline G to a cellular

' e o e s TR
density of 1 x 107 cells/ml, This aliquot was used to -
determine cloning efficiency. From this dilation, 0.2

'fml was*aligngred'inta eaah’éi Sié 60 mm plates

f7(29§ cell%fglate),: Thase ?13té” sézvgé as,viahlé,

,fS§ﬁnts {Clﬁﬂiﬁg éff;c;éncy} y}atgq éﬁﬂ were Lsﬂﬁhateﬁ’

for 7 éagg at 3?”C in 5% CSQ iﬁ1ai:, fixed, stained

13&:&,&5'giﬁﬁiﬁg;éfficiéhég'

(&¥é£ﬂ§§ &F tbg Gix éé min FL%Y ,};

ﬁ@tﬁl ngmbgrfaf'mat&ﬂt Si@ﬁeg hy tha ﬁﬁm&éf of cells

"~ plated; correc eﬁ for thérﬁlﬁﬁiﬁg efficiency of the

'Léglls,§fiaf'tﬁ ﬁatant selection.

ter

e

re éi?ﬁﬁﬁ uith the tost substaice, cells which -

in the

1o
;6 tkzmq;asin }t ':tﬁgi,i? Eﬂﬂiim
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[T

'ifammaliaﬂ Ccll rsrkarﬁ Cene ,utaiicniéssay

Aper 10" survivin ',cells} cbserved at each
ccncentfatiohréf tést,éubstance was compared to the
L P g ' & i
total number of mutant colonies {per 10  surviving
cells) observed iﬂ,the negati?e'centrél. A test
sub tance :hcwlng dase c;penéent increase of
7fmutat‘on induction WLth a* 1eaqt one ﬁoae thlblr ng a
wutat1an frecuency that was gxeater than ﬁx'ﬂqu al to
, B -4 ' ' L
SO,X110 per cell aas cens;dexed a Su%QLCt mutuggnih
response, and the SPGHSDI wlll he 6v1qed to repeat
',the agséy bragkmtlng ‘the pes;t;ve respcnse acs e, A
test substanca qhawlng a t:ua POSltlve response in
th15 ass&y should als @'éxhibit'a ﬁQSQ%Iéﬁ?Q“Sﬁ
r&latiﬂnship,' The 5§ﬂntanegus hackgzound mutatz
'ifrequgncy {fcrwafd mntgtlgﬂ rzrquen;y} is usually -
g L I , : L , b
0 s,lﬂ x,lo ,rhcwévgr; values up to 20 % 10 ° are
:jdeemﬁé acceptdb}é S Data is Qf&Séﬂtéﬁ in'thisifinai
ﬁtuﬁy repart in tabslar £G§m as the number @f ‘mutant
6
caien;c% g 3 4 1G au:v;vxng cells at’ Lach Léﬂheﬂifﬁtlﬁn
'§'éf'test,5ub3;ance,' 1n those cases where the test
substance was positive, a dose-response curve was also

'1§z£¥i§e§'sha@ing the increase in mutant fvequency vs.

IQGE§881B§ Cﬂﬁﬁﬁnhfé- on.  All

in plzcﬁté and data presented as tzg'avéragé ﬂumbéf,

6
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Rezgrég "f ,," ,1,331 CQrI&JQGnéﬂﬁLe pe xiiﬁéni'Li
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- ~Raw Data:

'Géoé'LabOiator?:f:

"Eracti¢55f'
Statement:

N*,Tésﬁﬂariiclgé

rBihliégraphyl

,E“V$1epﬁ@nt anﬁ déLlnltzeﬁ of “the ay

protocol, amendments to the protocol, raw data, tast

chémical;wéight,cr volume, éisgeﬁsatien:regertsi

7rqua11ty assurancg reports and the Ilnal regert are.
'5maintained,in the'PharmakQa A*chlves,

jPharmakbﬁrﬁesearch_uétébaék7

';hxs stuéy wﬁs cévducned in” éomgiiéncérwitﬁ tﬁe Cégd

' Laboxatcfy Practlr Regulatlans exaept if ﬁ@“?ﬂer
:There werc no Slgﬁlfl&&ﬂ» devjailoﬂs frem the ELy'
';Regulaﬁianf which aéigéﬁad the qﬁallty oz znuegrlty of
}the stuéytr Q;A‘U flﬂﬁ;ﬂg& der veﬁ f:@m thg
iinsﬁect @n(%} dur;ﬁg the ccnduct of : tﬁ;¢rét§d§,énéir
fogom thé auﬁzt ar thé flnal réruli are acgamentgd énd,

VthVQ been prévléed to the “tvdg director and the test

faaillty manaﬁem&nt,

"Thﬁ létntlLy, purity, Qﬂa‘liy ‘and strength of thé

,'LPSL artlclé are th? rkﬁ§3351b111ty of- ihe spnnxnr.

, ’6 H?;ll, 3 P.g E. A, Bflﬁﬂr, R, ﬂacnsn O F ;
-G, P;,H;xsgh, and A W, oHs Laﬁ,.l§Y7a‘ A qugntit ative

1&&&&? a; mntatlcn lﬁéu?ﬁlﬁn a; the

hypexaﬁiﬁiﬁé*gﬁaf ne. phgﬁph@rlba yl Lranz'gféfé'lgéU5

7,1n thﬂﬁg% hams%o ﬁ?éry'ﬁells:{SRéjHQFRT system) :

Home:
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'jjo Ne.lll J P.,. D B (,Ouch “R. Macbancff, T R.,Snr:
7'Sebast1an,,P AL ermer,'and A.,W; Hsie., lQ??h 'A

;Quantltatlve assay of ﬁutatlon 1nduct10n at the

z' 7hyp0xanth1ne~guan1ne phosphorlbosyl tzansferase locusx

',frln Chlnese hamster ovary ce‘la {CHOfHuPRT qystem}

'kUt;llzatlon Wlth a varlety of mutagenlc agents.,r
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