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t41MM.�RY

Time (1mg 5-fluorouracil simo��’m-o a high degu’ee of auotitimummom’ activity agaimost both time P3S�

murine leukemia timid time P355/38250 sl.il)liule. Aitimougim previous studies lIti(1 shown that

the capacity of ecU lines t.o couivert 5-fluorouracil to its tiucleot ides in ui/rn was a major

determinant of drug responsiveness, time P3SS/3S2S0 cell line had a very low capacity for

this conversion. Moreover, conversion of uracil to nucleot ides could not i)e detected in

P388/38280 cells. Emizymatic studies showed timat P385/38280 cells Imave a very low level

of uridine phosphorylase (E(1 2.4.2.3) activity. In 1)0th 1�3SS and P388/38280 cells, imowever,
pyrimidine 5’-phosphoribosyltransferase activity cOUl(1 be denmotistrated. The latter euizynme
catalyzes the format iou of 5-fluorouridylic acid fronm .5-fluorouracil and 5-phosphoribosyl

1-pyrophospimate. Uracil was a very poor sui)strate for the trauisferase. These data suggest

that the total capacity of tumor cells for 5-fluorouracil nucleotide formation is not tmeces-

sarily the major determinauit. of drug respoumsiveness.

INTRODUCTiON

The coumversiomm of 5-fluou-ouu-achl to iou-

cleothde derivatives by tuummor cells is a req-

uisite for time aomtincoplastic actioum of time
drug, ammd iunpahu’nmemmt of this conversion is
associated witim developnmeimt of drug-resis-
tant cell Ihumes 1, 2) - The most potent- such

derivative is 5-fluoro-2’-deoxyuridiume 5’-
moumoplmosi ihate, �vim helm st romogly himimhbhts

thymidylate symmthetase 3, 4. FUm- is also

converted into riboumucleotides and immcou-

This work was 5u1)1)orteoi by Contract-s PH 43-

66-541 and NIH 69-39 with t-lu- Cancer Cho-mont-

therapy National Seryico- Co-nter, Nat io)nal Cancer

Institute, and by Grant. C6516 from the Nat uon:ol

Institutes of Health.

1To whom reqimests for reprints shotuld be aol-

dressed, at time University of Hao-hoesto-r.

2 The abbreviations mused are: FV. 5-flumorourmi-

cil; PR, uridine UdR, deoxvmuritiino- FUH, 5-

fluorouridine; FUMP, 5-fluorourioiylic a(’id FTJdR.
5-fiuoro-2’-deoxyurioline: iFUI#{176}oIP. 5-flmuoro-2’-do--

oxymuridinc 5’-mmmonoithoosphate.

i)0t’ttte0� into R�NA ( 2) ; the contrii)utioto of
these tu’aumsfornmathons to time pimarnmacolog-
heal action of FU is utikimowum, although

there is evi(Ieumce ) 5) that their major

contributioum is to imost toxicity. FU was

foummd to i)e anabohized i)y time enzynmes
responsible for the analogous biotransfom’-
ummathons of uracil (2

In orevious studies oum dhffereumt ummurine
leukeimmias, we found thmat time capacity of
freshly isolated tuummou- cells to commvert FU
hmmto umucleothdes was correlateol �vitii respouo-
siveness to F[T ) 6) - It was slmrprisimmg,

herefore, to find a smmbhiuie of time P388

nmuriume leukemia w’hmichm showed a low ca-

pacity for nucleotiole fom-mathoum fronm FU
and almost no capacity for conversion of

uracil to nucleotides) , but whicim ��‘as as

respomisive to FU as time P388 paretmt. cell

line. Oimm- studies on pyriummidine metabolisnm

h)� P388 atid the slml)hiuoe (P388/38280) are

repou’teoi here.
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�tIId1(S on ill/act cells. The P388, 38280

cell line was originally (leihved from the

P388 nmuu-imoe leukemia by selecthoim for

resistance to a tereplmtioalamoihiole (7) . Sources
of this subhine ammd of the P388 niurine
leiikeiimha have been desciibed (8) , as have

muetloods for cell isolation (6, 9) . P388 and
P388 �38280 cells were carried in DBA/2 or
BI)F, mice ii�’ intraperitoneal inoculation of
I 0#{176}#{176}cells ; aschtic tumor was collected 7 days

after transplant. Time om-iginal cell lines were

provided by Mr. I. \\Todhimsky Arthmur D.
Little Corporatiomi , ( ‘aml.)rhdge, Massachu-

setts.

Cell sitsi�euisioiis (5% Ijy weight) were

I)repared in a mixtui’e of 3 parts nmiimhmal
esst.uotial Eagle’s lmme(liunm (Gm-and Island

Biological (‘onmpamoy) , 1 p�iit Imorse serum,
and I part 150 mM sodium phosphate buf-
fer at 1)F1 7.4. The slusl)cnshoums were divided

iuito 2(X)-/Ll ahiquots, whicim \veu’e iuot-uI)ated
for 2, .5. 10, and 20 nmin at- 37#{176}witim labeled

sui)strates ) im-iually 0.1 ummi) . Incubations
svere to-u-ruminated I)V chilling the tubes, and

tioe coils were collected by cemmtrifugation at

5(X) X q for 30 sec. Time acid-soluble pool

o)f nu(�leotidt-s was extracted with three 0.5-
unl portions of 10% HC1O4 at 00. Time

hIClO.1 (Xt.1’tCt was tmeiutralhzed witim KOH,

time precipitate of KCIO1 was renmoved, amid
the supernatant fluid was taken to dry-

miess tinder vacunun. The residue was takeum

up imi 25 pA of wateu’, and this solut.ioum was
so zh� ect.ed to timium Imiver clmi-omat ography oum

o-o-lhmlose simeets East unmum Na. 6064) to

so� tam-ate nucleothdes fi-am other labeled
o-omiopoumemmts (10). Rt-gions of time chronmato-

m�ra1mm cot’u’esponding to the umucleotides were
neat otl mnider ult.u-aviolo-t light, with time aid

I! ehu-ommmmmtagu-mtphmie ummmtukt-rs. These uogioums

st-out- o-umt ant fm-oumm (lot- cimu-ouomatagu-mumms,

tlaeo-ol itt vials, muool titoist otto-ti witlm nut ap-
itoh mu-iat t- 1)11051 )lmou solmu t hami fat 0 leteumium a-

I jOti o)f r:odionct ivit v by iiqiuioi so-iumtillation

t-ot�tmot imog (6) -

‘Fhmc- acid-iut.olmml do moat erimoI was wmosho-ol

t sviet- e:och svit it 1 nil of t-tima.nal - 1 mimi of

ti limomtnl-(thiot ) 3: 1 - v ‘V - month 0.5 ml of

o-t ho-u. Thio- tlo-1a to-ti rt-sithime Was tmiketi Oil) Itt

0.5 mu] of (); N KOIT: :tfiet 24 imu at 24#{176}thIs

solutioim was uioutializeol witim 2 M HC1O4,

time PueciPitate of KC1O., was removed by

ceuitii fugatioim, and time supei-natant fluid

st’as di-hed, i’edhssolved, and subjected to

chmronmatogi-aph he an alysis as desc u-hbed

above.
The data derived fi-oin studies oum the

aci(l-soiuhle extracts of cells were used to

estiummate the i-ate of coumversion of labeled
substrates t.o uoucleotides. Time product of

alkaline Imvdm-olvsis of time acid-insoluble
fraction was clouonmmttagu-aplmed with UMP,

amid taken to i-epreso-mot unicleotide released

froumm cellular RNA. lime i-ate of hncol’l)ora-

thoum of label into this fractioum was taken to

indicate time col-res�)onding imt.te of incor-

poratiomi of substrate humto cellular RNA.
Preparation of cell-free extracts. Freshly

isolated P388 and P388/38280 cells were
suspended in 1.5 volumes of 0.05 �si Tris

buffer at 1)11 8, containimig 1 IIIM EDTA

aumd ‘5 mmr�i 2-mercaptoethanol. Timese sus-

pensions wet-c frozen i-apidly, stored at
-20#{176} overniglmt, and timen placed in a 10#{176}

water 1)ath. Time timawed suspeomsions were

treated with a sonic oscillator for 10 sec to

disijerse time cellimlat- iomateu-iai amid theum cen-

trhfuged at 100,000 X q for 30 nun at 5#{176}-

Time siml)eu-umataumt fitmiol \vmts ietmmiumed ; timis

could h)e stou’ed at -20#{176} for several weeks

without loss of activity of any eumzymne

momeasureol imeu’e.

Men-sec-em en t of oiiuiui e phosplwrylase

EC 2.4.2.3), uridine kim-use (EC 2.7.1.48),

(-clod thijmidine koitase (EC 2.7.1.21). These
emozvmes were measuu-ed siunult.aneoiusly by

a niodifio-atiaum of time procedure of Skoid
(IlL Cell-free o-xtracts. obtained as de-

scuii)ed above, were used. Tncubat.ioum nmix-

(nm-os coumtahuoecl 150-250 1tg of enzyimme pra-
tt-him. 5 lOOM ATP. 6 muM MgCi�, 15 mM

KILPO,, :tuotl 60 uim�i Tiis. Time last two

soliutioums were ad]nsteol to 1)11 7.4. Time total

iuteuhatiaui vohunmo was 50 �t.1. Labeled imu-

cheoside ITH, TToIR, FUR. at- FUdR) was

atloleti to a(-imieve :0 1 mM io-vel. Euozvune was
oomoiittetl ft-oumm onuot mol tmuites. Immcubatiomos

wore cat-u-lot] tout :ot 37#{176}fou- 10 ummin, a time
foimnol to vit-ItIolatmt tluu-iumgtime linear period

of eumzvniathe activity. To terminate (-he

iuoo-uitations. 5 pA of 0.1 N acetic acid were

aohletl. The acid solution coumtained, at- 100
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mM levels, nonlabeled materials which

served as chromatographic markers, i.e., time
free pyrimidine base, the nucleoside em-

ploycd in time iumcubathon mixture, and the
phosphorylated l)roduct. (For exanmple, in-

cubations with labeled FUdR were termi-
nated l)y addithoum of acid contaiuming FU,
FUdR., and dFUMP.) Protein was precipi-

tated hi’� warimmiumg time tubes to 100#{176}briefly
in a water bath and i-emoved by centrifuga-
tion. From each incubation tube, a 25-,�l

aliquot was applied to a 5 X 30 mm region
of a thin layer cellulose sheet (Eastnman No.
6064) , ammd the sheets were developed in

appropriate solveimts capable of separating

the nucleosiole from time pyi’imi:hine base and

time imucleotide. \Vhtim the aid of the applied
imiarkers, time thiee labeled components of

the mixtures w’ere located uumder ultraviolet

light ; they were cut out from the sheets,
:10(1 thieii radioactivity was measured by

liquid scimmtillation techniques. The quanth-
ties of radioactively labeled pyrimnidiumes

PreSelit him time mmucleoshde substiates as im-

purities were deternmineoI fi-oni control,
eumzyme-free hncuhations.

Ch rom atog ra ph ic solvents. To resolve
mixtures of uracil, UR, and UMP, a water-
anmnmouoia-1-butanol solvemmt (2:1:18, by

volume) was used. The mixture FU-FUR-
FUMP was resolved in water-fom-immic acid-

1 -butammol (13: 10:77, by volume). Mixtures
of urachl-UdR-dUMP or FU-FUdR-dF-
UMP were resolved in 1 �i ammoimium
acetate at pH 9 saturated with sodium
borate and coimtaiiming 10 m�m EDTA-
90% ethanol (30:70 v/v1. Time crystailimme
precipitate was i-emoved by decamitation I

hr after prepau’atioui of time last-rnemmtioumed
�olvent. The use of these and similar solvent

nmixtui-es 1mmthium layer cimromatography of
pyrimidine deu’ivatives has heeim described
(10).

]hfeasurement of pyrimidine 5’-phosphori-

bosylt ransf erase activity. Cell extracts

(150-250 �g of eimzyme protein) were in-

cubated wit-h 2 m�i 5-phospimoribosyl 1-
pyrophosphate, 2 m�i MgCl2, 60 mM Tris
h)Uffer (pH 7.5), and 0.5 m� labeled uracil

or FU in a total volume of 50 pA. After
incubation for 20 mm at 370, the mixture
was chilled, and a 25-pA aliquot was im-

mediately applied to a 2-cm circle of
DEAE-paper (H. Reeve Angel & Corn-

pany) . Non-ionized radioactive substrate
was removed by washing the discs as de-
scu’hhe(I by Breitmnan ( 12) , except that 0.01
M citric acid was used for washing. The

discs w’cie finally rinsed in water and ace-

tone aimd dried in air. Alternatively, 25-j.tl
aliquots st’ere applied to the origin of sheets
of DEAE-paper (5 X 100 cn:i) which had

l)eeum equilibrated for 24 hr over fornmhc
acid (13) . Time sti’ips were developed with
w-ater, and a 2-cm circle was cut from the
ouhgium. Time dried DEAE-paper discs from
eitimeu’ procedure were placed on the bottoms
of vials and covered with 5 ml of a

l)imospimoi solution (9) for determination
of i’adioactivity i)y liquid scintillation

countiumg. The product of this reaction has

been cimau’acterized as the nucleoside 5’-
monophosphate of the pyrhmidine em-

played (13).

Substrates. Uracil-2-14C (20 mCi/
nmmmmoleI , uridhne-2-’4C (25 mCi/mmole)

atm-cl generally labeled deoxyuridine-’H (5

Ci/immniole) were purchased from New Eng-

land Nuclear Corporation. The labeled UdR
was purified by chromatography on East-
man No. 6064 thin layer cellulose sheets to
renmove uracil, which gradually formed dur-
hog stat-age. The solvent system was ethyl

acetate-formic acid-water (60:5:35, by vol-

time; upper layeu). 5-Fluorouracil-2-14C
(10 nmCi/mmoie), 5-fluorouridine-2-’4C (10

mCi/nmmole), and generally labeled 5-
fluoro-2’-deoxyuridine-’H (2 Ci/mmole)
were purchased from Calhiochem. Non-
ial)cled FU, FUR, and FUdR were sup-

j)he(1 by Hoffmann-La Roche, and dFUMP
by Dr. Charles Hehdelberger. Other chemi-
cals were purchased from Mann Research
Laboratories, Sigma Cimemical Company,
and Calbhochem.

RESULTS

iVucleotide formation by intact cells.
\\Tim(im intact P388 or P388/38280 cells

were incubated with labeled UR or FUR,

these moucleosides were readily converted to
nucleotides and incorporated into RNA

(Table 1). Studies on FIT showed that the
P388/38280 cells had only a limited capac-
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TABu.E 1

(‘name rsion of pyrimidincmo to rUwit occ!eolides a�u1

R\A !I�J intact cc!!s

Cells were iuocmmi)ated wit ii 0.1 mimsu imobeleol sub-
st nile, amid the im,iti:ol mmiie t tf immcoul)ouat ittut otf label

into riimotmtmmoleomtides amid II NA fr:octiomus was noeas-

mired. 1)atmo repuesemit time mimeamis (tf five experiments,

whmi-lt v:tm-ieol1ty mitt uoomme tit:omi± 10%.

cells P3.5�/3.52S0 cells

N omo-leot- Nno.�lett-
Smuitstr:ote tide-� IIN.\. tiolos llN;�

no�oot o!e-s in corporaleo!/q eo!!.m/hr

tumooiI 2l0(.) G()() 12 (1

ITriolimie 300() 900 1i0() 4S0

,i-Flmuttmt,oum:oo-il 270(1 75() ,�40 ISO

5-1-’lmmotuotomuiolimio 240(1 (16() 2401) 720

ity for nucleotide fom-ummatioum from this
comnl)oummd ; ainmost no commvcisiomm of immacil

imito nimcleothdes i)y this subline could be
fouumol (Table I ) . Timese data suggest that

conversioim of uracil to imucleosides is blocked

ium P388.�38280 cells, auth timat coumversion

of FiT to imucleosholes niigimt. be l)amtlY

blocked. Tim( finding that time P388/38280
cell line could cotivert FU, but not uracil,
to nuclcot.ides required fuither explanation.

1mm another experimeimt, using intact P388

cells, we found that additioum of a 10-fold
excess of noumlabeled FU or FUR signifi-
cantlv decreased the ext-emit of conversion of

TABLE 2

Effect of FUR on PU incorporation into nocc!eotiile.s

Cells were incubated witim 0.1 mu FU-14C#{176}aumd,

where indicmmted, 1 mut nonlabeled 11#{176}or FUR fo)r

10 mm at 370� Total incorpormotion of label iuOtO) the

aci(1-soluble nucleotide 1)001 was measured. Resmults

are shown for mo typical expeuinmemmt.

Additioui

Total r:odioaot ivit y in

mimmcleott ide fuaction

P388 cells P355/3.5250 (‘ells

cpm cpmn

None 15,100 3,100

1-U 1, 750 290

FUR 1,850 2,900

a Under the conditions used, 1 mn��mo1e of FU-

‘4C = 4500 (-pm.

labeled FL to labeleo.l imimcleotioles (Table
2) . This suggests �t iapid iimtercoimvei’sion of

FU ammd FUR hum P388 cells. In contrast,

additioum of umonlaheled FUR 011(1 not affect

the commvemsiaum of labeled I’E. to ilucleOth(Ies

hum P388/38280 ((115, although moonlabeled

FL did olecueas(- tioe ext(-umt of timhs

sioum. fhis (xl)(-uhmn(-uot l)tOVit1t5 t(I(IitiOilmi.l

evio lence t imat time FE �- FUR iimteicoimversiomm

is i)locked iii time P388,38280 subline, and

suggests that cativei’siati of FL to nucleo-

tioles iii P388 ‘ 38289 ((his mhghit not. involve
huoternme(.hate fai-ummmttiaum of time nucleoside,

FUR.

�Stiidies (lit (ell-fiCe (‘.tti(lCtS. Ta e-tiimmate

relative let’els of the eimzymes m’esponsii)ie fat-

comovem-sioum t)f uu:u.-ih mtimd F� to imucleat ides,

eel i (-xt umoet s \V(te htoelui)at ttI w’iti�i laheleol

mtuelto.-�itl(s, ;\.�FP, imiom-ganic phosphmat(-, an(l

imm:ogumesiimumm iauis. ‘Chic siimiimltamieous fatunmi-

tioum of the pyrhniiohimoe i)ase amid the imucleo-

title svas nmeasuu’eth. Ito Pr(-IinmiumauY stuo:Iies,
we fouuid that oimmisshou of ATP p1e\�(-m1te(I
iiiicleotitle fomimmation. aui(1 that oummhssiomi of

iumargmt ii i (� l )hmaspim mit e i miimii)i t ((1 0 legu’acl at ion

of time umtieltasioie to time i)Yuiimiidilme.

Time fimidimigs fi-ono these experiimments ame

summarized in Table 3. Nucleotide farina-
thou fronm UR (via uri(liume khnase) aimd froumi
T.JdR and FUdR (via t.hymidine kinase)

could readily 1)e demonstrated in both P388

Ttnu�E 3

.V toc!eosiole con m-er.siolt to pc/tint odi,t.es and ct ooc!eot ides

Cell ext rmocts were iu,cmmlmmoted witim labeled stub-

strates mot 1 inn, together with MgCI2, ATP, in-

o)rgamtic pimospimmote, amiti Tris buffer as described imm

the text. Initial mates of product formmotian were

(alctmlated from chromatographic analysis of the

reaction mixtmures. Results of a typical series of

experimemots are simown.

Lal)eled
stub-

Pyrinmieiimte N mucleot i(le
fotmnmaiiomi formniotioui

�-

P3.5.5 P355/3.528() P3.5.5 P3.58/3.5280
strmote (ells cells cells cells

PH

.imo!es/q prote-in/hr

102 6 66 66

UdH 33 1 .2 14.5 8.2
FITIt 105 6 105 81

FUdH 39 1.2 9 5.4
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and P388/38280 cells. Phmosphoroiytic cleav-
age of timese nucleoshdes was markedly hum-

paired in the P388/38280 cell line.
Extracts of both P388 ammd P388/38280

cells ut-em-c fouimd to i)e capable of catalyzing

a reaction bet.weemm urmicil om’ FU ammd 5-

pimosphori bosyl I -l tym’oplmosphate to fat-mom time

1-’1.. -4--I)ioospiio)rii)t)syl-i

umucheosiole 5’-ummoumophosphmate (Table 4) -

ru u-eact ion rates witim time two dhfferemmt

substrates uveme imot altei-ed w’imetm time soum’ce

of etmzvmne was eimaumgetl P388 vs. P388 -

38280), bitt the tate was about 25 times

nmome i-ai)id with FU thman whim umu-acil This
euiz�’mnmttic patimway is descuibe(l hum (letail
eisetvhoeue 13)

TutuF: 4

1�!/ti11t i(Iifle .) ‘-P?/1OP/t0SP/t01!/l��.S( actiot t!/ itt

cc!! e to-ozct�-

Cell extracts wore iuocubmoted witim Imoboleol F I ttr

Lii acil, 5-pimosphoribosyl l-pvro)pbo)spbmoto, Mg(’l�.

aumd Tris bmufier as described immtiio text, amid the rate

of F’ [M P ow U M P formmmation was uneasouremi. The
results slootwn are tue uomeamos of five experiuucmits.

P:*�/3.52so
Sibstrato tells tells

/.LfltO!( /))OtIPoCt/1/ /)iOtt itt //m

IT 7-’�

�m:oo-il () a o . a;

1)rtuj i-es pon.si o ene.s-s in o.iu a. Time t imeua-

peutic effectiveness of FU auto! FUoIR

against P388 ammo! P388 38280 cells was

et-aluated liv trt-atummemut of tumumiou--i)earhuog

mtumimmtis with timest (lungs. Bath tunmat and

agemit were iuooculated imotrapeu’itoumeally.

Time drug ut-misaoiimministered ft-am (lay 1 to

day 10 following tm-aiisplmimmt of l0� tumor
cells Time life span of P388-beating aimimnals

tvas increased 122% by tm’eatummemmt with 25

mg/kg of FIT, aumol 104% by 80 mug/kg of
FUdR. The life spaum of auminials bearhumg time
P388,/38280 leukemia was iumcueasecl 96%

by FU and 59% by FUdR.3

Data an driug-praunoto-tl smorvis-al of tunmom--

l)o-aring ammimals were itroviol-d by Mr. I. Wolmmm-

DISCUSSION

fhme data l)i’esemmted Imere, togethem’ with

those available elsewhere (1, 2, 13, 14),
imodicate timat coumversion of FU to dFU�sIP

cmiii occur by at least time following three

touuto�s.

(1

(2)

1-U.\l P -�-� oll-’tt1 P (3

( )iuu inevious studies �6) Imad siiown that

t hoe cai )acity of dhffeu’eimt nmuirimme leukenmias

tO) o-auoveu’t FU to umucleotides was aim im-

i)�1t�tm1t okteo-uniumaumt of ding m’esl)oimsivetocss.
\\e uvould tiierefou’e inive l)re(licted tiont the
P388 38280 cell hue should be relatively

limuiesi)OmtSh\_O to F[.. But (lhI’ect oxpei’iiimeuits

ima\( m-hiawmm the lhoe to be as diuug-semisitiu’e

as P388. Mom’eou-eu-, time coumversioum of uuacil
t 0 moucleotit 1(5 was alnmost uum(letectable hum
P388 38280, altimougim the coumv(-rsion of FU
\\_i.t__� -leam’lv oleummanstu-able. Timis was sur-

puhsiumg, simice l�u’e��iaum� iimvestigatiouis Oil FIT

I stunmuomau-izeol hum 1(1 2) suggested that en-

zvuimes mespomoshh)lt fom’ uuacil aumabolism

cmoimy out time aummihogous reactioums of FIT.

\\e ohisciuss t his I toiumt fiurt lieu l)tlOW, imow-
evem’.

Tim a melated 5(Iit5 of expem’iummeimts, Reycs

muooi Ilail ( I 5) faummd that time activity of a

I vuiummhdiuoe 5’-pyu-ophospimoi’ylase, whicim
-atalvzos m(-actiomo 3 ai)ave, was cou’related

stitim u(5l)Ou0SiVt�tO(5s to FU humdifferemmt mu-

tlii( l(umk(umiimts. Imuopaitumituit of timis (-tmzymne

Ito a F[-m-sistauot cell limme st.mts immitially

iO.l)Ott(tl i)\’ 1\.mtsi)(kat aumtl Gu’eeumi)(-u’g ( I 4)

Botim time P388 ammo! P388 ‘38280 ct-lI lines

toot a iuoto I equivalemot levels of pimosphom-i-
hosvlt u-amis!o-umtse

Reves (13) has l)ieseumted evidence to

siuggm-st tloat mi sitigle pimosphioribos�’ltrans-

feu-ase, fouuooi in mum-imie leukeimmia cells, can

utilize uuracil, FIT, or ouotic aciol as sub-

stimite. This emmzvnme is proi)ably different

fm-aiim tile oi’otioIvlate phosphou’ibosyltrans-

femase (E( 2.4.2.10 described by others

16, 17t.

sky, Arthur I). Little Corporation Cambridge.

Massacimuuso-tts.
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The basis for the impaired capacity of
P388/38280 cells to form nucleotides from

uracil and FIT was found to be the very low
level of urh(lhmic phosphom-ylase activity.

Timis emmzyme uuas described in Ehrlich

ascites tuunor cells by Kretmhtsky et al. (18,

19) and is respoumsible for the degradation

of UR, UdR, FUR, FUdR, aimd thymidine
(20) . 1mmcertain tissues, both “uridine phos-

I)hou’y’lase’ amm(l “timymhdhmie phmospimoiylasc”
activities au-c foimtmd ( 18, 19, 21-24) . Time
fornmcr cii zyumme shows broad activity toward

pyrimhdhmme nucleosides ; the latter was found

to be specific for the deoxynucleoside link-
age. Thymidiume phosphorylase activity was
not foumiol jut time Eimrlicim cai’ciimoma (18,

19) , amid is appam’emitly moot fouumd him P388.

Therefore, the deletion of uridine phos-

phoi’ylase in P388/38280 accounts for the
inability of timis cell liume to carry out inter-
couiu-eu’sions of uracil amid FU to i’iboumucleo-
sides and o.leoxyribonucleosides. In other

st-uohes, ut-c imave fOumi(l tiiat P388/38280
cells canimot convert thymidimme to thynmine.

The present data suggest that the total

capacity of tumor cells for FU nucleotide
formatiomm is not necessarily a major deter-
miminuit of thug respommshu-eness in ummurine
leuukemmmias. Althoughm dFIMP is the most

poteumt knowti ammtiummetaholic oleu-ivatiu’e of
FIT (2) , it unust be adummit ted thmat time niode
of actiomm of the drug is not. yet entirely

uumderstood, umor have all pathut’ays of
IFUMP forunat.ion been elucidated. Studies

otm unumu’huie ieukemias lackiumg (hiffeuent
emmzyunes involved hum FIT metabolism may
simed noore lhgimt on this problem. Because of
time block between FU amid FUdR in P388/

38280, this cell line iimight he useful in
(lelimmeatnmg differeuot hiocimemical modes of
action of the two drugs, which have recently
been described (25).
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