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» . ' ABSTRACT . .:’ . ’ ‘ e : . TN
Vt*d tYPe Stralns Of Droaophzla melanogaster ,. SpeC|flcally _
. )--A
'f.those wnth xanthlne dehydrogenase actuv:ty (XDH ), are resastant

- to moderate levels of purlne added to their diet. . In contrast.
:rosy flues (XDH ) do not develop on such medla. and hence

fare relattvely purnne SenS|t|ve Purune resnstant strauns were

'selected by subJectlng rosy (XDH ) stracns to- EHS mutagenesns. and

E M_scorung for |ncreased Survnval on. purnne-contaunang medua. Seven

l ‘purune resnstant mutants were thus |solated. and when tested for _ix-
IXDH actlvnty. were fOund to beYXDH | Thus. in utself. suggested L
‘that a locus other than the ny locus was lnvolved in conferrlng
' purlne res:stance to these mutants.‘ ln an attempt to udentnfy the -

leS|on(s).ithe Seven purnne resustant mutants ‘were characteruzed

*wgenetucally and buochemncally | ‘ .

The genes conferrung purlne resnstance (Pur ) were found to
:‘be.rece55|ve in all but one of the mutants, in whnch it ns semneh{_li“gl7

‘;_domtnant. ln two of the stranns (P R.. Sl\and P R.. 130) the PurRLYf"
1mutant was found to. map to chrbmosome 3, i

'f'chromosome 2 and in the other fOur mutants,,the Iunkag; data were ;h‘-
_;not clear enough to make a deflnlte chromosome assignment.l »i'if'7“

It has prevnous]y been reported by Johnson and Frledman (198]

.‘f1983) that Purlne resustant mutantS'ln Drosophzla are defucnent for

: ‘adenlne phosphorlbosyl transferase actuvnty (APRT) and that purune e

lf.resnstance maps to the Aprt locus, (map posatlon 3 3 03) Thus €~-::H

L] R

-.the seven;purlne.resrstant mutants were assayed for APRTgactivity._'"

n one of them (P R ‘133) to,;T¢ :



o

Three of the seven-mutants are dechnent for APRT actlvnty

:».(APRT ). The other four; however, have varylng levelslof ‘APRT
VI:actuvnty compared to the wudd type ORR One of them, P.R. l33,
AlS partlcularly lnterestlng as nt has APRT" levels substantlally
hlgher than wuld type._ ThIS shows that a complete lack of APRT
' Tactnvuty IS not requlred to render flles res:stant to purnne. .
In order to determlne the number of loc: |nV0lVed in purlne
f.resustance, classncal complementatton analyses for the purnne '

. resnstance phenotype and APRT actnvuty)were performed Two of
1'the mutants character:zed by Johnson and Frledman, #82 and #l72
A;were |ncluded as controls. The anakyses |nd|cated that at least"

’one other locus besndes those prevnously |mpl|cated 'as lnvolved.v7°

'nn,purnne resrstance,_ Although thns locus has not been |dent|f|ed;""

1

o somefspeculations7haye been‘made, . i‘h” f"~'._ o 'j.'gé?fh
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| INTRODUCTION -

As well as being components of Fibo-and deoxyribonucleic

. . . s AR . '
acids, purines and their derivatives are involved in a large number

4

of chemical .reactions. They seFVe as sub§trates; cofactars and

‘ regulatory molecules in several meta&olic péfhwaysfr Their physLo~'

logical functions include mediation of hormone effeC;s. platelet

aggregation and_vasodilationa‘ Pharmacologically, they are useful

as immunosuppressants, diuretics and inhibitors of viral and tumor

growth'(Hendérson, 1972) . A number o? human giSéases reSult'froﬁ
‘abnormalities of purine metabolism. For example, . the Lesch-Nyhan
.;yndrome results- from deficiepcy of the‘purine"sélvage pathway'

:enzymg, hypoxanthine-guanine phosphoribosy] transferase {HGPRT)

b(Sgggmi]Ier‘et al., 1967). lt.is an X-Iinked'fgégSS?ve disease -

characterized by severe neurologic disorder, and pronounced over- *

~ . production of uric acid. - A more common human disease associated

|

with abnormality of purine metabolism is g@ut.' One O?_the'cadses

of gout is glutoée-G?bhospha;aSe deficiency XHoWeIl'¢t dZ.,'l962); ;

" Lack of this'ehzyme increases the concentration of endogenous

phbsphgribqsyl_pyrophosphate (PRPP). and ghis_leadé to an accelerated

: , G . . . : - S
- rate of purine biosynthesis de novo. - In 1972, the first inborn
‘ - ' ) S, o T ,.‘- S g .
error. of adenosine metabolism was discovered.in man.- A deficiency

‘of adenosine deaminase was found to be associated with severe

immupe.dySTunctionf(UlIman‘et'aZ:,ﬂ1976): Clearly;_the:study'ofi"

_pufine biosynthesisAand métabdiism;is of b?o}bgical,.ﬁiochémicél,

| genetié_and medical impqrtapce.f Thest studies havg'beeh\dOne-in'

'several prokéfyptic.and eukaryotic experimental 6rganismé,

.

VoL

A



. __..can_be_ extehded to humans.

. .
nformation gained from those studies

-

and it is likely that ‘the

v

The study of purine metabolnsm began as early as I776 when
naturally occuring purlnes and thelr derivatives were characternzed‘;
(Henderson, 1972) . Puriheslare found in cells predbminant}y in the
form of ncheotfdes..'Purine nucleotides can be'Synthesized deunovo
from'non*purine crecufsors”(feviewed'in‘Henderson, 1972). lnltlal
evndence for the occurrence of de rovo btosynthe5|s of purlnes was
nndlcated from the growth.and nornal development of mlce on Iow

purine dnets‘(Socnn,~189P). Durlng the peruod between 1887 and 1959,d
the teactions involved in purlne blosyntheS|s and metabolnsm and the
enzymes cata]yS|ng these reactlons were ndenttfned>and characteruzed‘
mafnly using pigeon andichicken liver;» (This’nOrk has been_reviewed
in’Buchanan, 1959;.Hartnan3,1976;'Henderson, 19}2), _puring the
'periodblSﬁGelSSI;nthe'precutscfs of the_puffne ringhwete identified
using iabe1led cohpounds.(ueﬁaerson;.1572).1 cuéééhtiy,'the3f5cU§ of -
.'attentlon is the mechanlsm of regu]atnon of.curlne buosynthe5|s
?jBroadﬁy speaklng; thls 1nvolves a study of the phys:cal and klnetlc o
propertles of the d:fferent ‘enzymes nnvolved in purnne metabollsm,

g the effect of substrate concentratnons on the tate of the bnochemncalbf”

’pathways,-nnhlbntlon of the metabollc pathway by end products (“feed-'i
A : ) .

‘back lnh|b|t|on”),_and the effects of" drugs and analogues on the
'bnosynthesxs of purunes (Henderson, 1972)
ln:tnal expernments to study purine b1osynthes-s and metabolxsmf

Qere nutr}tlonal snud:es, where_purnnes or their dernvat]ves were

included in the growth media, and the effects of these on the biology
5 - S T o R . : T



of the organism were noted. hThese'studies were done in various

- r

__;_m_systemss_bactenLa+_ylruses,_qutured anlma] _cells and_Ln lnverte- G

“brates lnclydung-Drosqph;Za.,
' During the.course of nutritional studies in DrosophiZa it was.
found thatlcertain.purines stimulate.growth,pr‘development when | t
jnciuded in theycultpre media (Heuse; 1962"Sang, 3978);~ For example,
%t'wasvtirst shown by'Schulti.et.ai' (1906) that dletary RNA :mproves‘
larval growth - However, th:s was not . surprnsnng, as Drosophzla is

o
, adapated to a yeast dlet, usung the nuclelc acnds avallable there

‘Hhole DNA and RNA molecules werevlnltlally tested. “DNA did not

Anmprove Iarval growth (Hlnton, 1956) The5c0nstitpentS:'of RNA>
R .
partncularly the purlne bases and nucleosndes are growth promotlng .
4 ‘ .
(Sang, 1978) Thus, adenlne can stnmulate growth of Drosophzla

-

larvae when nncJuded in culture meeua (Hinton, et al., 1951; H!nton;
‘ :1956?;_-Further»frt'was found thatgcultured cells in whlch,the‘.
’:ﬁathway-For pprine‘biosYnthesfs is“prcked withlnethotreeate;.tan

grow in the presence of adennne (Wyss, 1977) 'These tindings weréf

‘ eV|dence for the utllnzatlon of purlne bases by Drosophtla uza a’

- “salvage pathway“ !

Although de novo pathways are the maJor routes by whnch purnne

"iuandepyrnmudjne nucleotndes are synthes:zed; the salvage pathways are
alternatlve routts by whlch nucleotldes are synthes:zed from free
purnne or pyrlmldlne bases and the:r derivatives. The purnne bases .

‘can react wnth phosphorubosyl pyrophosphate (PRPP) to. form the

PR

correspondnng nucleot:de. Thus. the enzyme adenlne phosphorlbosyl

"transferase (APRT) catalyses the d:rect synthesns of adenosine



| monophos‘phate- from adenine and PRPP. Becker (1974) showed that

-
cultured Drosophzla embryo cell llnes and extracts of adult flles

\5‘\/

-'AafFected in the genes governlng these pathways. Thus, in mucro-;-

had sngnnflcant APRT actuvuty The enzyme is also |mplscated ln

f_adennne transport (Becker, l97h), as no labelled adenlne was

" detected.ln cultured Drosophila cells deflclent'ln APRT.-

~

Oﬁ the other hand -hypbxanthine-guaninelphosphoribosyl trans-

o ferase (HGPRT), an enzyme found in many organlsms and wh:ch utullzes R

‘hypoxanthane and guanlne as Substrates, was not detected in any of

-

bthe cultured DrpsophzZa cell lrnes.or in extracts of»adult flles by
”Becker-(op ﬁc{tlQ ln a later stuﬁy however, Becker (l978) reported
‘that HGPRT actnvuty was detectable if cultured cells were grown in._i"
'thevpresence of- certaln purlnes,»pyrlmudlnes, antlmetabolites or

: glutaminef Enzyme actnv:ty was also detected af the extracts from A

adult. flnes were dualyzed before the assay Johnson et aZ (lﬁ80 a,

b) reported the utnluzatxon of dletary l'c hypoxanthlne and guannne

_Jvza HGPRT in Drosophzla larvae However,-the-uncorporatron of these.
sbases |nto nuclelc acnds was low.‘ Examples:ot Drosophilo mutahtst'
_:as well as mucroblal and anlmal cell Inne mutants, def:cnent ln
;phosphorlbosyl transferases, are c1ted below. )

ln addltlon to. the |nformat|on galned From nutrltlonal studles,

mutatuonal studles have greatly contrnbuted ‘to- the elucndatnon of i‘

nucleotude metaboluc pathways and thelr regulatnon A genetlcnsts

' 'approach to StUdYIng bzosynthetnc processes |s~to :solate mutants

N .
o

forgannsms, auxotrophs have proved to be ‘an |mportant tool in the

understandung of gene regulatlon and in deducung the sequences of

L}



o

¢

stepS»in a specific‘biOChemical pathway. Auxotrophs are mutant in

‘a gene’ encodlng an enzyme of a glven pathway leadlng to the synthes:s o

of an-essentlal compound“ These mutants are therefore lncapable of

‘
.

o surv:vnng on mxnlmal medlum, unless provided wnth a nutrlent not

.;'f requured by the wl\d type.

| Purlne auxotrophs'have been lsolatedIlnivarious‘microorganisms
(see“Nash and Henderson, 1982 for references) The_first reported.
au;otroph‘un anumals was‘an adennne.requlrrng sttalnfor:Droaophilo-'

el

(Hlnton et aZ., 1951) A systematic search'for‘nuclefc*acid‘auxOf

methane sulphonate (EMS) mutagenesns to ;nduce mutatnons.

trophs in Drosophzla was undertaken by Vyse and Nash, usnnigethyl;";_t,'

that they |solated (Vyse and Nash 1969) had a dual requlrement for

purnne and pyrumadlne nualeosudes (Vyse and Sang, 1971) Norby

(1970) made an 1mportant dnscovery when he found that rudzmentary (r);"

.mutants are pyrnmndnne auxotrophs Thelr blochemncal defects were
. . Sy
"shown to lnvolve one or more of'the aspartate transcarbamylase

(Norby, 1973), carbamyl phosphate synthetase (Jarry and Falk,,197h)

. P

and dlhydroorotase (Rawls and Frlstrom, 1975) actlvntles Further =

surveys produced about fort -F:ve r1bo nuclelc acnd‘auxotrophs (Nashry'»

' personal communlcatnon) , these, twenty mapped at, or close to,uu

the. rudimentary locus (Falk and Nash l97h). Among the others, at

. . - el

least eleven are. purlne auxotrophs, and these map to seven locuc'

« -

(For a summary of the nnformatuon on purlne auxotrophs in Drosophzla
'see Nash and Henderson,»l982) ~Although the structural genes- »:*°

assoc:ated wlth purine auxotrophy have not been ldentlfled, some )

speculat:ons have been made For example, the auxotroph adé 2- l

13
o«

ne. mutant -



.us belleved to be defectlve in guanlne deamnnase (Nash and '

v

.'5Henderson, l982)

AnOther:aPproach'to the subjectfofﬂnucleotide*metabolism-hasfﬁ

SR ,
‘been From studles on tOXlCItY of nucleos:des and nuclelc ac1d bases
to frunt flles. Nhlle some purlne bases and nucleosudes are growth

promotlng, lt,wasmfound that at:hlgher concentratuons;_they have

4toxic effects. (For a'summary of the literature on ‘the effects of
“nucleosndes and bases at var:ous concentratlons on wuld type larvae,~‘

see El Kounl, 1977) A cons:derable amount of work has" been done

- .
- in the area of nucleosude and base toxncnty. but controversnes on.

4

.’S'the utlllzatlon and tOXlCltY of these compounds can be found ln
?the llterature._ For. example, whnle wllson (lShZ) found that adenlne
:'at a concentratnon of 2. 0 X lO 3 M was lethal to wlld type Drosophzla o
_flarvae, anle and ansell (19k9) found that a concentratnon of h 0.
1§E X lO 3, was not lethal and, |n Fact, accelerated the rate of develop-sl
'13 ment of ‘the: larvae.' These confllcts arose largely because of |
ff/dlfferences ln stra:ns and exper|mental desngns used by the dufferent o
workers (E} Kounl and Nash 1977) ln order to cnrcumvent thls ‘
‘:ﬁproblem, El Koun| and Nash (op czt) dld a systematlc study, uslng
17t‘un|form technnques 0n w|ld type Drosophzla meZanogaster larvae. Theydv
~’tested the Survnval of the larvae on defnned medxum supplemented wuthh?
f‘varlous concentratlons (ran§4ng from lO ? M to 3 l6 x lO M)-of.
_nuclelc ac:d bases and nucleosudes. They found that cytosnne,
'sthymlne, thymldlne and adennne, were completely lethal at the hlghest.f

‘,concentratlon tested |e. 3 l6 x lO 2 M. -Deoxyadenoslne and o



deoxyguanos:ne were lethal even at the eoncentratlon bf IQ

________Eugther,_they_found that_punlne_telated_compounds_are_generaJJy_more__
e % _ | R »
e toxlc than pyrimudtne re]ated ones.” - ‘;_f,_ 5 e _ \

v.-

The blochemncal bases for the toxncnty of purune baSes and
'nucleosudes |s an umportant aspect of.the study of purane b-osygmhesus

..\

and metabolusm. The‘raw materrals for these studtes are mutant
h cel] llnes or strasns (dependlng on the blologncal system under study).
that are resistant- to a partucular purlne or analogue.‘ A common’ |
approach to study the mechanlsm of resnstance, is to determlne how f
t the resustant straln dnffers bnolog|cally and buochemtcally from
stranns that are sensutnve to the purune or analogue By study:ng
these mechanusms |n expertmental, multuce!lular organnsms lnke :
Drosophzla ut is: llkely that the nnformat:on gaaned wnll lncrease _'
- our understandlng of purlne metabollsm |n man as well.. ' |
ln the study of purlne tOﬁlClty, one of the prnmary questlons
‘,?asked, is whether the admlnustered purune base or nucleosnde is
tself the toxuc agent or.whether 1t has to be metabolnzed to a-'hh
tOXlC form. For purlne tOxucnty, It has often,.though not always,.
been found that the purlne base of nucleosnde is converted to the,‘f.
f~-nucleot|de.'wh|ch as thevactIJe,'toxic form. (For a. revnew on‘h

the mechanismS'of toxnc:ty of purlne bases and rnbonucleosndes in

annma]s and nnvertebrate cells, see Henderson and Scott, 1980)

ke )

An early example of such a study in mlcroorganlsms by Ellon 'd"
et aZ., (|953), showed that a dnamlnopurune resustant straln of
LactobaczZZus casez fat]ed to |ncorporate exogenOus adenlne lnto

nuclelc acuds.. Tomlzawa and Aromow (1960) Found that 6-mercaptopur|nex-'



.‘_8”
(6 HP) resnstance in mouse flbroblasts is due to an lmpaired capacnty

.

of theSe cells to form nucleotndes from the free purcne bases Kalle

[ o

’._'and Gots (l96|) found that resustance to purcne analogues in mutants

.vssolated From S&ZmoneZZa typhzmurzum resulted from the loss of
“{specnflc purnne nucleotnde phosphorylases Studnes by Taylor et al.
._“(l977) and Caskey and. Krum,K1979) show that varlants of cultured =

_anumal cells capable of growtng in the presence of purlne analogues,
‘Lklnke dlamlnopurtne and S-azaguanlne, are defcctent respectlvely For o

‘APRT actnvnty and HGPRT actIV|ty . One s:mple hypothes-s for. the

: mechanlsm of - resnstance ns that the defectxve phosphorlbosyl

_‘ptransferase can ‘no longer convert the pur:ne or analogues to a toxnc -

N,

"ay-nucleotlde (Johnson and Frledman, l98l) .'f;'r”j},fdi’a f,fé'-fh

N

On the basus of the work done on bacterlal cells and cultured
. anumal cells, Johnson and Frledman (l98l) tested purune resustant

"fﬁstra:ns of Drosophzla meZanogaster for APRT actnvaty and Found that o

“]c‘the stralns lacked APRT actnv:ty.r ln a recent report (Johnson and

”leruedman, l983), they show that purnne resnstance, def:cuency for

L ;APRT actnvuty and dwfferences in the nsoelectrvc pounts of APRT.

‘uireSult from alteratnons at a srngle locus Aprt (map posatuon}_--"
3: 3 03)

Yet another approach to the study of purlne metabollsm |n ; .

°l3”DrosaphtZa was poss:ble when certaln eye color changes were found

o -to result from alteratlons ln xanthlne dehydrogenase (XDH) act|v1ty

v

o XDH |s the prunclpal enzyme of purune ox|dat|on nn Drosophzla E{fihi

(GlaSSman et aZ 1968) lt catalyses the convers:on of hypoxanthnne‘f

s, s
to xanthlne, and of xanthvne to urlc ac:d |n purlne catabollsm

|



In.pteridlne metabolism,‘it conVerts 2-amino-h-hydrOXy-pterldine .

'vto lsoxanthopterln (Forrest et aZ.. 1956) Pterndnnes are purlne

vdernvatlves (specnflcally guanosune truphosphate deruvatlves). that

act as pngments nn many nnSects lncludlng Drosophtla.. The

’

,fconvers:on of 2 amlno-h hydroxy pterndlne to asoxanthopterun |s the

-‘gbasns for a sensntlve fluorlmetrlc assay of XDH (Glassman, 1962)

Adult flles completely lacklng XDH actnvuty have dull reddnsh-~‘

-'brown eyes, in contrast to the brrght red of wild type eyes - Two
7mutants of Drosophtla wuth a. dull reddlsh brown eye ‘color. were:

: _oruglnally observed as reported in Brndges and Brehme (l9kh) One

: ,of these. called rosy (ry) mapped to chromosome 3, and the other,»

-called maraan-lzke szl) mapped to" the X chromosome. Subsequently,‘ o

’5-.Several other mutatnons at the Ty locus have been 1nduced by
“_}X-lrradnatlon and EMS mutagenesns (Chovnlck et aZ., 1978 Glrton
.~fet aZ.; 19752 Other locl affectnng XDH actnvnty, ctn (Baker. l973) o

:'rand Zxd (Keller and Glassman, 1964) have also been descrlbed

Glassman and Mntchell (l959) found that extracts of ry and maZf': :

1mutants lack XDH actnvnty fhe eye color of XDH «mutants does not

?:result dlrectly from the lack of |soxanthopter|n. but from decreased"

= famounts of orange-red plgments called “drosopterlns : (Drosopternns R

"Qare a group of d:ﬁerlc pterldnnes) lsoxanthopterln lS probably a,'-'*;'

- A,precursor for these pterldlnes and thls may be the reason for the e

.'. dull reddlsh brown eye color of XDH mutants It |s found that a’
simod:cum ( ]2) of XDH actnvnty IS sufflcnent to restore wuld type

E eye color (Gelbart-j;/hl., 1976 Glrton et aZ.,:l979T' Phenocoples

'of ry or maZ eye color can be produced by growung wlld type flves ﬂf

- . . R N



-
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’on media7contalning allOpurinol (h-hydroky-pyraiolot{3;h-dfl.

pyrnmldnne), an |nh|b|tor of XDH (Glassman, 1965) It has been

_reported that, in XDH straans, the Iarval malphlgnan tubules
;(whlch are -the excretory organs in flues) become necrotuc Thns L e
ius thought to be due to an_ unabullty to duspose of or. to tolerate,_f
"hypoxanthlne (Glassman. op ett. ) It |s snterestlng-to note that
.»humans who lack xanthlne oxndase (xanthlnurla) aﬁe affllcted wntq
kidney stones composed of xanthlne and hypoxanthlne (Avalzan, 1964)
Glassman (1965) found that mutants wnth reduced XDH actnvnty
falled to complete development on purlne contannlng medxa 'The_
‘concentratlons of purlne that klll XDH larvae do not affect the.'f 
_ development of wnld type flles Thns hypersens:tlvuty of XDH
.‘hlarvae to purune has proven to be a very useful tool for the ‘;”‘
'n_ep051t|ve selectnon of purnne res:stantngarvae, and has greatly :
'vffacllltated flne structure mapplng at the ry and maZ Iocn (See;,
'Glassman, 1965, Flnnerty et al. l970 and Chovnrck_et aZr;'l970,
: .11971 for some examples) .;f‘fe;;;fv e .
\ The curlous feature about the tox|c1ty of purlne to developlng
1*';cultures of XDH StralnS,AlS that purlne |s not a substrate for the
enzyme, and the exact cause of death IS stnll not known (revuewed in’
”:Nash and Henderson, 1982) A SOurce of radnJlabeledvpurlne to do'¢T;
”'tracer studles mlght shed Ilght on - thlS problem 4
| Our laboratory was lnterested |n lsolatung suppressors-of

nonsense mutat«ons at the rosy loc%s Hence, putatlve nonsense (CRM )‘

-iry mutants (Gurton et aZ., l979) were 5ubJected to EMS mutagenes:s and]f.'

~the progeny selected for |ncreased survuval on purlne contannlng



standard medium.

Among,thefpurlne'reslstant survivors;~one expects-to'flnd at

R least three classes: flrst, the true revertants oF the orlglnal‘
“mutatlon; whuch w0uld have h:gh levels of XDH actlv1ty, mnght occur,hj“
tsec0ndly,-one mught be able to |solate suppressors of the nonsense |
'rmutatlons at the ry locus, whlch would be 1dent|f|ed by wnld type
eyes, and probably, as hav:ng fanrly low levels of XDH acttvuty,
thlrdly,qnt may-be possuble‘to get_mutants that have,leS|ons at-
:.other locl |nvolved ln purlne metabollsm For example, mutants at.
dloc: codlng for permeases would reduce access of the purlne to its.
,target organs, or perhaps, mutants at yet other loc: mnght resultb

“tln a reductlon of the toxncnty of purlne by blocklng or modufylng

‘\':

.ltS metabollc fate.

Lol

MutageneS|s and selectnon of progeny on purln 'containing

. 5«med|um was carr:ed 0ut as descrubed :n Materuals and Methods...Au '

1.rifew revertants were’ |solated whlch were recognuzed by w&ld-type

y levels of XDH aCtIVltY. when the stralns derlved from the other

S

B Purlne res:stant 5urv1vors were tested for XDH acthIty, lt was

uc'found that they were XDH ln other words, suppressors of non-'.f“"‘”

’fgsense mutatnons at the ry locus had not been lnduced Instead we e

’ now had an |nterest|ng class of mutants that, presumably, fell lntofﬁ* o

':the last category of mutants mentloned above. They are XDH l kmfz’

fry flles, but pur:ne resnstant lnke ry flnes.: A total of seven

-lsuch purlne resnstant (hereafter referred to as. P R ) stratns were ;."”

thsolated flve of them by John Bell, and two |solated by myself
The purpose of the present study was to character12e the

seven P. R mutants obtalned ln our laboratory, both blochemucally



H"and genetlcally The b|0chem|cal basus tor the resnstanoe was one
-of the questlons addressed, as lt was’ hoped that thns WOuld shed -
—f-—“——“some—l|ght—on4why—pur| kllls*develop1ng—tultures—of—XDH——stra:ns*““‘f;f
:“Slnce Johhson and Frnedman s work (198l 1983) suggests that purnne f'.
.re5|stant stralns of Drosophzla are APRT ' the seven P. R strarns,
|solated in thns laboratory were assayed for APRT aCtIVItY blt.was
‘tound that three of the 5even/are complete nulls, whlle the other
four have varylng levels of APRT actlvnty., One of“themer.R ‘133
“t{lS partlcularly lnterestlng, as nt has actnvuty substantvally hlgher Tf.,;
'than wlld type.‘ Llnkage analyses show that purnne resnstance maps |
" to chromosome two in some mutants, and chromosome three in someilh
ﬁtothers.‘ Taken together WIth the drfferences {; APRT act:V|ty, thlS
Vshows that purnne reslstance in Drosophzla may nnvolve mutatnons

'_p—:':'” . F .o .

- at;moreﬂthan one.locus;h}”'
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o.
IR MATERIALS AND 'Meruops e

-
I

Drosophtla meZanogaster stocks

'l, All_DrosonhzZa_stocks were_routtnely.malntannedeon_a

“f standard yeast-sucrose medium (Nash and Bell l968) at room-'
-'temperature (23 : 2 C) A complete llst of all Drosophzla
rr.stocks used lS glven On Tqble 1. vOregon R wesjused as Fhe}

;ewlld type control in all-eiperlments,v! 4

Mutagenes:sv | o

Purlne resnstant mutants were obtanned by subJectlng

' =rpur|ne sensutlve ry stralns to ethyl methane sulphonate (EMS)

'7',mutageneSIs. The procedure used was that of LEWIS and

f_Bacher (1968) Young males (0 -48 hours old) were. collected

'and transferred to bottles contalnnng f:lter paper c1rcles

isaturated WIth a solutnon of O 015 M EMS in: sterlle l% sucrose.,‘;'

kThe fllesowere allowed to. feed for 18 Zh hours. after whlch S

-

';‘they were transferred to new bottles contalnlng standard

B

vmedlum.; The bottles and glassware used for mutagenesas;lwere N
i'?hdecontamnnated by rnnsnng wlth a solutlon of 0 52 th;oglycolate o
m m NaOH :
| The mutagenlzed.malesrwere mated to vnrgun females‘ot the

'-?same straln and placed on standard medlum. The»F] s were

'fgftransferred to fresh bottles, allowed to mate, and the resultlngﬂfp

r

' *1'F2 s were left to lay\eggs in fresh bottles For two days.isThef'7

'”fn’;parents were then discarded and 1.0 ml of O 22 aqueous purlnel

‘\v_.

"‘if(Slgma) was added to the bottles. Thls level of purlne |s d:d

;normally lethal to developlng cultures of ry stralns, and wnll

therefore, permlt the recovery of purlne resnstant stralns
v S >-v,r.p‘l l'""5
A3 Y '



‘Table I:
"'Stgck"

1

,Descrfbtion of Stocké».m

Brief Description

Source

“1b, Anih

Ta. ORY

Oregon R, wild-type
Amhgrét, wiid-;ypé

»'J.'PURINE SENSITIVE :
© - STOCKS

vzfibblcn; e-?yG
- 3. boeny ry.

. A,PURINE RESISTANT
- (P.R.) STOCKS

_14, ‘P.R;'Sl_f
s é;k; §k5f“
3 G;n P.R. 136\,
‘ﬁ?: !P,é,f131,;
oo m
R P}ﬁ€:§+1

0. P;k,;8;11

Cazo a2

Y.

Dark body, orange eyes E

Body darker'than wild.
- type, orange eyes

l'Obtalned by

mutagenizing ‘the purlneb

" sensitive b en;

604
ery. -

’. a

L Obtalned by mutagenlzxng
"]'“lthe purlne sensitive -

e b.cn, rysustock-

1'Pur|ne resnstant,.[:'
" APRT . and is in a ry

o :chkgrognd_."”

ﬁPufihe'réSistant,_A
APRT ‘"and is in'a .
imaZ background

John Bell
University of

" Alberta (U of A) -

Edméntohﬂ Alberta =

,

John Bell
Uof A~

John Bell:
Uof A

~John Bell.

Uof A

‘This study.

. Victoria Finnerty .
. Emory . Unuversuty

Georgla IR

_ Vl;torla ?inﬁeffy-~'
~Emory University ; »



 STOCKS USED FOR,

LINKAGE ANALYSIS

XX:en; ry

SM5-Cy/Sp; ry

Tp(3) MKRS M(3)

5(34) kar

2 2
ry~ Sb/ kar
75
Df(3) ry

*This'stbck i's referred to as the MKRS ‘stock in

SM5: Complete balancer
for. chromosome 2. .
"Curly wings; Purine
Sensitive ., \
xBalancer for chromosome
3. kar andry - mutations
together produce an
orange eye color.

. Stubble bristles;
~Purine Sensitive.

Femdles have yellow

" ‘bodies, forked bristles
~and orange eyes. Males,

have wild type bodies -

and bristles, and orange
"eyes; Purine Sensitive. .

John Beii‘

U of A
I

John Bell

U-of A

John Bell
Uof A

the text.
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;Seven-purlne reslstant strains were isolated. . These were
Lecheckedeferepurlne_reslstance;and_then:maintalnedfpn—standacd—u‘;
‘medluh, On alternate-generations, they'were reselected.on‘
purine containing medium. This will.ehsure‘centinued presence
of the"genetlc:factOrs:responslble’for purine resistance.
Purine Resistance |

CAs mentioned above, the_purlne resistant‘strains;were
E ;initia'l'ly i‘soilated"On o.iz’aq'ueous pqri;r_{;. Y In prderbtp
determlnehthe_levels of purine resistance in the different
Strains, the larvae'were~allowed.to develop‘on media
contalnlng varlous concentratlons of aqueous purnne

Adult flnes from the dnfferent purune resnstant stocks,

(the wild type'control) and a ry stra:n; (ry ] ) were.
pre- fed on yeast paste for a day to opt:mnze egg yleld » The‘
flxes were then transferred to clean, empty quarter pnnt
bottles These bottles were capped wlth egg-laynng dishes
'COntainlng 1.5% agar. The flles were allowed to lay eggs
”;fdr about'6 hours;.after which the egg-laylng.dlshes were'
‘;cpldected and‘keptlln.the éso¢ incubator untll the eggs
.zhatchedi(apprpxlmately.20-2h:hpurs). ” e |

N First instarhlaruae;were collected frdm.the d?shes,iuslng,f<“

'the tip of a scalpel ‘to plck up the larvae. 'One hundred IarVae
| were placed in each vnal Two hundred. mlcrolntres (0 2 ml) ofr
varlous concentratlons of aqueous purlne were added to’ the:uu |

dvnals. The concentratlons of ‘purine ranged from 0 052 to 1.5%.

VV|als to which 0 2 ml of sterule water was added and vnals to-
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‘which no supplement was added, served as zero-purine controls.

The number of flies surviving the different. concentrations’

ot

of purine was. scored.

Axenic Culture
» The.purine resist%nt strains, and the stocks to which they:

were crossed, were grown and maintained under sterile conditions -

._for:some of the'experlments{ The‘adult flies were fed7on yeastob

paste for l 2 days, and then tcgnsferred to clean quarter pnnt

bottles capped wnth egg laynng dnshes c0nta|n|ng 5% agar‘

)

. medlum. .The egg-laylng'dnshes were collected.after no more than

12 hours. .Thepeggs‘were'sterilized by lmmersion for 20 mlnutes[l

in alsolution:of Filtered saturated calcnum hypochlornte. Eggs.p
-were then Flltered and rlnsed in: sterlle Rlnger s solutlon five

"tnmes. The fllter paper, contalnlng the sterlllzed and rlnsed

"eggs, was’ cut |nto pleces and placed in sterlle culture vnals

aefore_eclosion'of_the flies, the mediumtwas_streaked,out".

~‘on microbial culture medium to check for sterility. -This was

a]so'done periodically to ascertain whether the stocks were

Stlll axennc.
Y

.'~;.Genet|c Characterlzatnon""

1. . - To determlne if thé mutatlons that confer purlne

-

resnstance are domnnant or recessuve, each of the purnne R
resnstant stocks was - crossed recnprocally to’ the parent

. | .

purnne sensntlve stock from whlch it was. derlved " The

crosses were done in vials. ’The_flles ‘were brooded twice:

—mme—
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to one brood 0.2 mi of 0.2% purineiwas-added,.andito‘the -
other brood,”which‘served

\

as a coptrol, nospurine was

‘added _ ' Lo

SlmllaerrOSSeS to’ OR (ry ) were carried out to
‘ascertaun whether domlnance was modufued by the presence
‘of ry+|n the genetlc background o
_Lnnkage Analysns | |
"In order'to determine whethervpurine‘resistance-mapsh

to the7x, second, or'third chromosome, the crOSSes'OUt-'

*

lined in Figures l' 2 and 3 respectnvely, were performed

:‘To lmpllcate Second and thlrd chromosome llnkage, the'

sedregatlon pattern of the purlne resustance Phenotype :
'from the domnnant markers Cy and Sb respectnvely, was.
noted A scheme usnng an attached X- chromosome was
) @ . .
carrled out to test for X- lnnkage
'Complementatlon‘Analysns;“For Purlne”hesistance.Phenotfpe>
ln.order to?determlne‘the‘numher of locieinvolVedbkx

in purineireSEStance; classlcal'complementatlonvtests werev
.'?performedi Reclprocal crosses were made between the
i

“grow on.media With and without purnne; rThe F]'survuvors

in the expernmental and control v:als were scored :lf'

purlne.re51stantustocks;‘and,the;F ‘s were allowed to

-.'the number of Survuvors in- the control vnals substantlally N
exceeded those |n the experlmental vnals, |t was |nferred

‘that complementatnon dld occur. - On. the other hand if‘

, approxlmately equal numbers of survuvors were present ln



the broods with' and wuthout purlne, it was taken to

|nd|cate lack of complementatuon and to deflne the two

o mutant. stralns as. contaun:ng allel:c resistance mutatlons; ‘

NS

Buochemncal Characterlzatlon » BT

df - Assay for Adenane Phosphornbosyl Transferase (APRT)

o The fly homogenates were prepared by a modnf:catnon 4
~of the’procedure reported by Johnson and Frledman (1981)
hCrude extracts ‘of the flnes were prepared by grnndlng
‘them in an. Eitractnon buffer,at h C utn]uzlng a glass o

tnssue-homogenlzer The buffer contalned 60 mM Trls HCI

(oM 7.5), 0.1 mM Na- \EDTA 26 0 mM MgCl . 6H ,0 and 2. OmMTV;

'lduthlothrertol (DTT) The flnes were at a concentratnon’A
'f:.ot ISG,mQ/mI buffer; usnng approx1mately-equal‘numbers of;"

.?. ma]es and- females - The homogenate was: centrnfuged at - |

iZIO 000 X g for 10 mlnutes The portlon ofrthe super~-
'.natant below the Inpud ]ayer was‘used for the assays‘;
The assay muxture contaTned in. addntron to the :?:;;f RIS
;__extractlon buffer,‘G 25 mM-Na-PRPP (Slgma) 7 6 x 10 75 ‘\T‘ :
(8 - C) Adenlne (17 9,u Cl/u mole or 57 p Cn/u mole,lav

;;Amershah) and 10 pl of the fly homogenate ina total ‘ Q
;‘volume of 35 p] The remalnlng fly homogenate was saved

B for a Protetn deterhunatlonbﬂv;:fhll; ;';'*L ibvf_

| -APRT catalyses the synthesls of adehosune mono-T?
phosphate (AHP) from adennne and phosphorlbosyl pyrophos- e

phate (PRPP) APRT actnvuty was measured/%t room temperature_‘

- and'is expressed as. the ‘mean counts per_munute,(cpm) of =



Figure 1

s

X Chrompsome;Liﬁkage'Analysis_of1PUrR

.. The purine resistant males were crossed to virgin.

' J‘fgmaleé Qf‘the{i}}cn;ryustockli'Thé‘femgje;bkogenyAf'”'

'receive "their X chromosomes from the mother, and the .-

:’fa:hér;i:ThefF

.. male progeny reééiye theier~¢hk§hosbmés from ihé'

r's were‘selécﬁed’dn‘hédiquWitH (P .

B experjmén;a]);and WTthQQ;fféP;Nthtto]);phriné{i The

“experimental vials contained 0.2 mT;OTrO,ZZ_aéugousﬂ-

"~ purine. .

~ ~ 0

NOTE: .PufR:fgfers‘to‘théléede“fhap_cbnfefﬁﬂpurine.

‘Fesistance. -
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By
TR

:.resnstant<v:rgnn females, and the F2's were selected on-

yfzo 22 aqueous purlne.'h;f”’

Secoh&hChkomoeomeHLjnkegeuAnelysis,ofqurR

heﬁpurine resistant virgin. females were crossed to.

'hSMS Cy/Sp,ry males.‘f -
SMS is a balancer for chromosome 2,'and has the domlnantﬁh*
«3markers cy and Sp on |t. The straun ns alsoqhomozygous':‘

'i'ffor'ry on chromosome 3, thus maklng it purlne SenS|tIVe.

-TthF cy ry males were back-crossed to purrne

,’~medtum wuth (+P experlmental) and wnthout purnne ( -P,

iicontrol) The experlmental v:als contauned 0 2 ml of
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- Figure 3.

[

‘Third,Chrémosome;Linkage Analyéfs-of Purh

_-"The purune resustan; vnrgnn females were crossed to

e

» males of the MKRS straun ThlS straln is a thlrd

' rf!chromosome balancer and has the domrnant marker Sb on B

chromosome,3 It is homozygous for ry,,and hence purnne

 1sens|tnve

" The F Sb ry males were back-crossed to purlne resnstant

N &'

'rv1rg|n females The F s were selected on‘medlum wnth

2

5_-(+P) and wuthout ( P) purlne, The expernmental vnals

‘w

Lfeontalned 0.2 ml of 0 2% aqueous purlne.:
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(8 ] C) AMP per mlcrogram of proteln

. fThln Layer Chromatography (TLC)

Polv_(ethylenelane)_(PEl) TLC plates (70/x_20

ncms, urchased from Terochem) were used for the

‘separatnon of-the compounds g 'ﬁ*r' : “‘;’

)

Separate 2 pl allquots of the reactuon mlxture were

‘remoyed:at 5, l0 20 and 30 mlnutes after the |n|t|at|on

<

with Z\pl of unlabel]ed 5' AMP and - adenosnne (both at
o 2 mg/ml) The plates were developed in: 0 1M thhnum
.‘Uf'chlornde (Sagma),_and drned - The posntuons of the AMP

"5and adenOStne markers were traced out usnng short wave

ultravuolet lught

‘ radloactnvuty assocnated wnth AMP and adenosnne‘

h’fvgsc1nt|llatlon countlng

\

1=oF-thefreaot|on These were applled to the TLC plates,.. R

';52 cm from the bottom edge, at ponnts preV|ously overland shf”

,Fluorography, autoradlography,'and determnnatlon of the o

After the AHP and adenosune markers were traced out,,ﬂ,ff(

Tthe TLC plates were sprayed w:th Enhance (New England

:to x ray f:lm (Kodak), after whlch the fnlms were

"nideveloped-;{--m}mrf*'ﬁv5~ty

'-'zifﬂNuctear) They were then exposed atl-60 C for 2 3 days | ;df&

':; The spots correspondung to AMP and adenosune were.(f~'""

'scraped off the TLC plates usnng a sharp one-edge razor 5

-d;nblade The radlo-actlv:ty was quantltated by llquld .

Sl



CAt least.four lndependent determinatlons were”

obtalned for each oF the purnne resnstant stralns

f—“—4‘——_tested“—“The—wrld type—ORB—was—aISO‘assayed each“tnme
" as a control. )
ln order to assay for APRT actuvnty ln larvae, the
nd rd. '
»same procedure was used, except that 2 3 ‘,lnstan
T'ilarvae were homogennzed |nstead of adult flles.-f'
b, ;Proteln Determlnatlon'
The CoomaSSIe brllllant blue G assay for protelns RS

':.descrlbed by Spector (1978) was used to quantltate thev

"\ . .
E

;proteln nn the fly homogenates.
The dye reagent was prepared as follows:e‘ une ;;;;l 2
H;hundred mg- of Coomass:e brull:ant bdue G (Slgma) was fl':
'Tlxldnssolved an SO ml of 952 ethanol To thlS was added
'flOO ml of 85% (w/v) ortho phosphornc acld The solutlon. o
”.“Twas dlluted wlth water to ‘a- volume of l lltre, followed
"".{fby flltratlon The flnal reagent’was stored at room -
'"iftemperature, and was stable for two weeksrn For an,:"f'”
Tfactual proteln assay-f 2 5 nliof the dye reagent was l"
':h added to lOO xl of the approprnate dllutlon of the fly

,,extract, and the muxture vortexed After lettvng the

1¢fm|xture stand for 5 l0 mlnutes at room temperature, the gff

flabsorbance a ‘595 nm was read on a spectrophotometer
:} Bovnne serum albumnn (BSA) was used to generate a
f]*new standard curve for each set of assays. The blank

fjcontalned 1oo‘p1 oF water plus 2 5 ml oF the dye reagent.
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Complementatxon Analysis of APRT Actuvnty

W ' Complementatnon tests for APRT act»vuty were

carrled out by maklng recuprocal crOSSes between the

"‘.purlne resnstant stralns, and assaylng the F 's for

1

’HABRT act:V|ty BeSIdes our seven purune resustant

' mutants, two others,.mutant #82, and #172 were also

: lncluded in theAcomplementatlon matrlx.' These two

-v.mutants were given‘tp us by Vietoria.Finherty,_ahd were

1

among . the mutants characterized. by Johnson and Friedmarn . -

“e(ISSI}‘i983); These mutahts were found to,be‘APRT‘.

. nullé, and thus served astPRTf controls. in. the present

' 'assayeﬁ For APRT actrvhty.

lf"exberimeht.f

Each of the purnne res:stant stralns were also

:cqossed recnprocally to OR flles, and the F]



[11  RESULTS AND Dlscussion'

L ry+ eye color and’ hlgh XDH actnv:ty as defuned by the fluoro-

Mutagenesis
Purine sensitive ry males were subjected.to EMS muta-
‘genesis, and the mating sChemes were'cérried out as described

in the Materials and Methods The hypersensnt:vuty of develop-

|ng ry cultures to purune was taken- advantage of in selectnng
" for purnne~resnstant mutants. - Among the surv:vors of the
- B : P Y e

purihh lethal s¢reen,.a few revertants werenidentified by the

e

’metrlc_assay for XDH.{Enrton‘et'aZ., 1979) ‘None of the

e

_surviyors'with ru+ eye’ color had low XDH aCtIVIty, thereby
‘effectlvely ruling out the pOSSlbI]ItY of a suppressor havung
- been lnduced (see'rntroductJon). However,.a group of. purnne

'resnstant mutaﬁts were |solated that were, nonetheless, devond

' 1 . : !

: oigXDH act?vuty.. These mutants had.a'dull-red-eye-color or an
JA ;

,orange eye colot qependlng on whether they were nsolated from

a.py becggrounq,(ry 94y or a cn ry backgrzfnd (Cn,r?g)_ ~Seven :
'“purTne‘resistaotmuiants were lsolated.v Fsve of- these, P.R. 51
. "P.R. 94, RIR'“TBO P R. 131, and P R 133 were lsolated from

ry604,iand the other two.,P R. 8-1 and P R 8-11 were |solated
trom\b cn; e ry?-s_These.motaqts‘were teSted foo\fDH %CF'V'ty

several tihes;-aﬁd are‘XDHf~as iarvae‘as'well as adults., Thus.-

,these mutants are intereSt?hg in that they are XDH 1ike‘ ry'

Ch

Tes'hut-purineyrésistaht lnke ry’ fl:es The fact that purlne
'}stadcejiS‘Tndependent of-XDH.actlvity.’in that[hoth”ryhend-'

Strains_eah,be'nurine7resisteht,.suggestSTthetithe}geneticf

29



30

Situation at locn other than the ry Iocus s |mpl|cated in the

’,that purine concentration} it is of interest'to meaSure'the

vSurV|va1 of these mutants on hngher concentratuons of purlne

purlne sensutlvuty of py stranns, It was hoped that the genetlc

s

and biochemical characternzatuQn_gf\these purnne resnstant

’ ' -

. mutants would reveal -the nature - of: these loci. <

Levels of Purine ResiStance - o
The purine resistant mutants were selected at a concentration

that kills developing'cultqres of ry strains (ie. 0. 2% porine).

"Thus, although they ‘are all more resfstantxthan ry cultures.at

a, o . : N

It is poss:ble that some - of the mutants may be as resustant or . Tl

feven more resnstant than wuld type. The WI]d type strain, 0D

. . g . | o
and a.purine sen5|t|ve straln, nysa‘; were uncluded as controls;

Also one of the purnne resnstant stranns characternzed by

:Johnson'and Friedmaﬁ”(l931, ]983).'#]72~was included as an

'-'additional controi.ﬂ anures ka, kb and bc show the percent

surv:val ‘of the straans tested on the dnfferent concentrations of

purine, at»ZS .C. It can be seen with 1% and ].5% purine,-strains_ .

P.R. 51, P.R. 914,-'P.R;.‘ 130, P.R. 131, P.R. 8-11 and #172 -are even :
more reS|Stant than the wnld type, although at some . Iower |
concentrations; all except #172 are sjgnificantly less’resistant

than w__i'ld-:;pe, At 0.2% purine the survival of P.R. ;33}5 i
comparable to that of the other mutants,'bot at higher.conoent?
rat%ons,tthere are no Sureiv0rs. fhe survival bf'P?h. é-f,on the -

different concentrations of purine is low. Since thegﬁtOCks were -

»\\‘_"/



“»

?igures ba, 4b and 4c. Levels of Purine Resistance in the.Purine

: : .
Resistant Mutants, ORR.and ryoo‘.

.

N\

. A hundred_ffrst instar tarvae of each -

strain were transferred to vials, to-which

. N

different concentrations of aqueous purine "
were added: The number of sUrvinrs~ét the .

. different concentrations was scored. The

pércentageYSUryival is pTotted'agafnst the -

puriné concentrations. Each point on the
- graph represents. an average of at l¢a§t two

s

oo  . o detéfhfﬁatiohsl"fhe same véiues:ofAORR‘énd

,_ryso' are plotted in Figures 4a, 4b and 4c.
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B PRI

a.routlnely-maintained at rOom;temperature and the pnesent experi-

'ment was done at 25 c, lt seemed pertlnent ‘to test |f the. low

SN

»surv:val of 8 l was’ due to temperature effects »Thus_the’larvae

*::were allowed to develop on“purlne'at'a lower‘temperature.~namely"f

””,,dlfference was found between the results of recnprocal crosses,kwf“.“qg

fGenetnc Characterlzatnon

'resnstance are domlnant or recess:ve, the purnne resnstant B

l

jZO?'C; As lt can be seen from Fugure hc, there was no

sugnlflcant change in. the survnval proflle of P R. 8- l

The number of surv1vors ‘in vnals to whlch sterlle water was'-

added and vuals to whnch no supplement was added (controls), was

;'not sngnlfncantly dlfferent, thereby showzng that mortallty was

Y

..not caused by drownlng

v

’

In order to determnne |f the mutatlons conferrlng puruneb

PR

-\. . . R ) o

tmutants were crossed recnprocally to the purnne Sen5|t|ve stralnS‘”
lfrom whlch they were derlved The number of F] 5urV|vors on

fffmedlum wlth and wnthout purlne was noted Slnce no s;gnlfucant

‘1{_the pooled data are presented ln Table 2a. These results are

’3jffrom crOSSes done WIth axennc cultures.f The croSses were also

‘ gperformed wnth non axenlc cultures, and the results were not

”ijound to be sngnufncantly dnfferent from those performed WIth

'"’suranors ‘in the experlmental vnan wuth the control vnals.."

;$axenlc.cu1tures.‘ Thus, all the other experlments were done wnth‘,,

non axennc cultures. ,"

The results presented in Table Za compare the numbers of

PR




PR 9 x

_Tabte 2 (a)*f‘A.Test.rdg:DémJnance of Purine Resistance

Cross™ . ... Number Of ? .. Number of j) Conclusuons :
. ' . survivors in the - survivors in the ‘ :
"experumental vuals control vualsf
N € Purlne) ’ (-- Purme)

 P.R. 51 x ry694“_,,- _‘50.'e ;1,; " "%' 39u ;f' " Recessive 77
g04 i: ' 52'-;?i .fﬁ”‘ ' }a559 ’i'h*; Recessive 7 -
PRI3O xry604 SRR 69 B R L.273 ; "-‘.S_em‘i“-‘Dominan't 7 '

- PLR. 131 x-ry504fh;~d} 52 ” ;f:}*g- I 583}.;;? " ‘Recessive 7 '
1,P1Rev8‘| X ry 5'7“v:?f38 ‘;~ "L1?df 7'.“f458 f*i"id'Recess}vea?v; o

o R;RL’B Nxm® 2 0 189 . .. Recessive?.

Control ry604- .’ | ‘0_: . 291‘ St .'..bpu‘«r‘:inke, S
R R o Um0 o Sensitive
"i;‘Theﬂpukihe resiétant“hutahzs wereicfossed to:thetpurinef]’A'
SRR R . v
'WISenS|t|ve ry stralns from thCh they were dernved. - The: -
e hflues were brooded tﬁlce~to one brood 0 2 m1 of 0 2°~‘

-a-purlne was added (expernmental vrals), and no purune was B

L.

added to the other brood (control v:als) The numbers of e
;V5fdsurvuvors |n the expernmental and control v'als are

dcompared..fed7<* _
i”The number of survnvors oF ry 04;on medemiwifh'aﬁdEWifﬁOUtaVA'

bvpurnne is also shown,g o :

N



 With one exceptionl(P'Ra l30)'dthe numbers of‘survivors.on"pUrine

37

‘-\‘

2

contaunung medlum are approxlmately equal to, or less than,'IO%

'.’purune res:stant stranns and notlng |f the 'Semu-domlnant o

nfeffect' is thus lost or not. k

jthe results,on Table Za, there are no surv:vors ln the expern-

of’the‘Survuvors in the control vsals. The straxn P R 133 ls

the only one - that behaves as a complete recessxve wnth respect to

'»“purlne‘reslstance. The straln:P.R l30 seems to behave as a
hseml—domlnanttwlth-respect‘to‘burlne-reslstance.tiln the_other:
straing however, it is. not absolutely clear whether' purine .
dreslstance behaves as‘a‘recessive orra'semisdomlnant. 'There:ls:“i.’
a'good correlatlon between the levels of 'leaklness .ln‘the‘
1.dom|nance tests and the survuval on l% purlne (Flgures ba, 4b -

‘ and hc) lmplylng that the effect is due to semu-domnnance ihBut
'the results From the crosses unvolv1ng the P R stranns and
’the XX‘strann, |mpl|es that purlne resustance behaves as a.bd

‘udreceSS|ve.‘ Thus It ns not possnble to hake defnnlte conclusnons

?regardlng the nature of - these mutatuons Alternatlvely, lt can
Y ;be hypothesnzed that the preEbnce of modlfners, accumulated

"sunce the lsolatnon of these P R. stranns, could have produced

e

‘ the observed effects. Th+shcan be tested by out-cross:ng the

The purlne sensntuve ry604 straln was also allowed to o

‘;develop on medlum wnth and wuthout purlne.‘ As cancbe seen from

‘mental vuals, thereby c0nf|rm|ng that the strann ls lndeed. purnne

5"sen51trve.



B

ln order to compare purlne resustance nn a ry and ry

ry. /rybackground.

background, the purlne res:stant stranns were, also Crossed

Q

7rec|procally to the wnld type - strann ORR, and the numbers of

_F_I survnvors |n the experlmental and control vnals were scored

The results are presented in Table 2b "The . number of survnvors'

bln the experlmental vnals are not lower than those in the control :

vuals.. (In fact, the number of 5urvuvors in the control vnals L

. . “\ J
is sometnmes lower. and thlS is probably bécause the control

" vuals were a later brood, whnle the expernmental vnals were an

E earller brood) From the results on Table Zb,‘lt can be deduced

-

?that purlne does not adversely affect survnval of larvae |n a
: AN _ _ . AN

-Llnkage Analyses

o The Fugures l 2 and 3, represent crosses that ‘were desngned

‘sito determnne on whuch chromosome the gene(s) responsuble For
'i_purnne resnstance (Pur ) map The genotype and number of F2 a_
' survuvors in the experlmental and control vnals are presented in

:Tables 3, b and 5 The follow:ng deductlons can be made From '

o P R
: the'results: For-P R. Sl'and P;R. l30 the'Pur phenotype maps

'ato chromosome 3 ' Th:s is lndlcated by a lack obe flles |n the

~ experlmental vnals of cross #3 (Flgure 3) lt is further

trengthened by substantlal numbers ofcy and cy survnvors on"

‘the purtne in cross #2 (anure 2), and- by the lack of flles in

_cross #l (anure l)

The Pur phenotype of P R 133“mapS~to-chromosome»ZL f:h-

vnew of the srgnlfucant numbers of £E>and Sb surv:vors nn'.



Table<2 (b)

)
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P.R.
: ,P;R;

'_"P.R

“Cross *

.‘51'§"oRR
. 94 x'qu
. 130 x OR
i3l;g-0RR

133 x 0R"

8-1 x OR .

:* The purnne resnscant mutants were crossed to the :

ﬂumber of survnvors Number of survnvors in
_in the expeﬂlmental the control vials
vials : R (- Purine)
(+ Purine) . o L

s s
: '\,31;'1 - 200
R.‘.;V. '\.3361’ : . | . c } jlég ;}v”
L
-.302 "3.‘»<h ’_ 1 ee;7a125,

R - . . _22‘1’ “ - ;. i56 .

P.R. 8 Mx oRYT 224 s

’wlld type strann, ORR The numbers of survuvors

on medlum w:th purlne (0 2 ml of 0 2% purnne) and

N wlthout purlne are shown
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Table 3 . ,X Chromosome Lunkage Tests for

e P;R;‘fgh: h,i" . ‘.vp ;:‘l-; 0 t"Ah f,: tjé‘Al:?‘: 5‘

IPurlne Reststance “'- R L o

o R Experlmental vnals " Control vials:
Strain R A - P =
: - Male ;Female ’-',’--Hale‘,,.Female

PRSI T o 0 - o8- 5

CRRe130 S o o s
T T S I (PR 7 B
 fP;R, 1335_e: ‘ ;'d‘i};,%;‘d;'ft.-’lj‘ 'vhiz‘,' s

CUPWR. 81T 0 0 o ko 20

“v Maies from the purune resnstant stralns were crossed

to v:rgln females of the XX cn,ry stock The Fl's were_~ff'

-
-

.allowed to develop on, medlum wuth purlne (0 2 ml of 22‘}"';
:purlne) and~wuthout ( P) purnne : The numbers of males

'h'and females were. SCored in the vuals

S
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A

Table 4 7nSecond Chromosome Llnkage Tests for SRR P
e Purlne ReS|stance P STl - .

EXper}mentél-Viels:‘+P::, Control vief$5ﬁ‘Ps. §
Sstrain 0oy et ot

;R 15] e 55 ,'.';161 JE e 69 127 v‘

CPROS. 2979l o8y 299

“P.R. 131 93 | 73L EEar 93 o '1‘.'53 1
'.'-j-'.P'.R'. ]33 | ] »",:.‘52“_1:‘;.’ - 32 Ry :Mf#,i
R B 7 2 aes gy

PR8I me o 3b W ges

AW

[:;\" ::_ .

'The purlne re5|stant mutants were crossed to the SMS Cy/Sp,ry C)

.l .

~»'

. stock as shown in. F|g 2‘.’ The Fz's were allowed to fi‘ ,
S develop on med»lm wnth purlne (0 2 ml. of 0: 20 pur;ne)
- and wnthout ( P) purlne The Cy and the cy phenotypes S

' ‘1 ;'were scored in the experlmental and control v:als



‘Table 5

D

 Purine Resistance

Tme—

Third Chromosome Linkage Tests for

Ch2

- Strain

P.R. 9k -
PR 130

Qb.R.fl}i;;V
'sfP,Rfjj3'f -

liP.R. 8-1;

"‘:.p.R;fgsi

RROST

ﬁxpérjmentaf vi

SRS 159

T

-7stock as shown'ln-Flg-

and w1thout purlne»(-P);

oS

als

st
395
295

HER

210

.‘Snv*

215

3

The F

w8 133

2

= to develop on. medlum wuth puflne (0 2 ml of O 22)

Contrd]_yials:.-P.”

’»Sb's _s Sbﬁ‘f"
RRAEE 105

;ys'_s : ;9?*._
102 L

2102 rog .

‘i28'““' 'lli;'

920 Tob-
‘ , 1

I

: *The purlne resnstant mutants were crossed to the MKRS

's. were allowed,g

._..._&.‘_ -l

The b and Sb phenotypes 'n’

':were scored in the experlmental and control vnalss




D
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Pt

1;Jear,.but some Speculations,can be made,"

‘ Q‘. . 43
, . R ’
¢ ~|f
. . - . - T, )
cross—#35-and—lack-ofrsurvivors—in—cross—#15

in cross #Z'is.éssumed to be an eSCaperaf o NE

|‘
-

£ The results for the other four stra:ns are not entnrely

For P R. 94, the

presence of both Cy and Sb survnvors in the experlmental vna]s‘
g

(Tables 4 and S) »:ndlcates that the purlne resistance phenotype

: dOeS not completely segregate from the oMS or MKRS chromosomes.

lt;can'therefore,be speculated,that P.R._9h(is a double mutant.;

carrying mutations on bdth chromosomes two and three, that

render the stkain Fesistant.to phrine. ‘Similar speeudatibns

Jeoan

can be made for P.R: 13} and P.R. 8-11 as well R It is also

4

‘; possable gpat although P. R 94 R. 131 and P R (8- II may S

050

K

t=.

be dOubIe mutants, theyIOnly requ;re one, or. the other mutatlon

.

¥
torexpréss the Pur ahenotype ‘Lack of flles in the:. expernmental"
g 4

vials of cross #1 (Table 3) rules_out XfehromOSOme 1|nkage.

'Knowing that purinepresistance maps tojchrOmosomerthree in

 this.mutant.  The. few survivors in the.experimental vials -

' might not represent‘the‘actual segregation pattekn.

”CoﬁplemeqtatjonuAnaIYSis:-iFor.the?PurineiRe§istah;e Phenotype'

- ’ Y
po. N

4¢), no conclusion$ can hendrawn_from the linkage analysis on

P.R. Slvand,P;R:”ISO end'to chromosome two in P.R. Y33, it is

llkely that.. complementatlon analyses |nvolvihg crossing'these

Cy

mutants with each other, may shed ‘some lnght oh whether P. R 94

v . |

P.R. i}l; and P.R. 8-11 are double mutants;

. 3

Due to the low Suryival oF P.R. 8-1 on purine (see Figure .

IS
Ol

""To determine, the number of loci involved in purine resistan&e

- . St . . . . .
\ . .



\
\ !

for the seven mutants isolated, a classical complementation

analysis was perfprmed. The purine ?esistant_mutahts were
croésed_with each other }eciprocally._ Two broods'were~madef,

purine was added to one brood (experimental vial) and not

added?to the other brood (cbntro{‘vfal). .The numbers of'sufvivers

fn the viale were compared. The purine.resistant huteng}_#Sé “
'_that wae given'tb us‘by Victbria.Finnerty,.was afsohincluded in)/<

. B C EA - R
the'comqje%entétion matrix. This'ﬁutaht was.ch?racterfzed by |
o ,_Jéhnsoh'end Friedman (|383), ahe bﬁ}ihe hesietahce was Found';o
imap-tohfhe Apft locus on chromdéphe'3. :Therefore,-inclq;ion{o?
u';hiS‘mQtant ser;ee to detefmihe”if our mutants were-aliel?c fe"

#82;' C;mp]emeh;atioh (restoration é% 'wild- type phehot*pe)

.; e bfs' dlcated by a lack of F] sdfvivors in the experlmental vials.

On the other hand approxlmately equal numbers of survuvors ih;
the expernmental ‘and c0ntroL vnarg, |nd|cates non- complementatnon

“?y

(-mutant phenotype) In other WOrds; if two allel:c mutants are

crossed the FT s survuvevon purnne contalnnng med:um as they

are homozygous for the: PurR gene

“The resulés are presented in. Table 6 ‘It can be seeﬁethat_
ki : - ” '

he combfhaiidns ?.Rf 133 x°

B G . S -
complementation certa}nly occurs.ln

~

P.R. S; anﬁ P.R. 123 fo.R 139 and P rhaps in P.R_ 133 *i?.R,<841‘?:
+ and P.B.-f33:x S ~is.xhd|cates;th t the gene cbhferrihg purine.
o e o

< resistance ir P.R. s different:from those»fesponsibﬂe for -

;.

x  pufihe resistance -in o e muténis-that it complements. The
results of the combrnationsip.a 133 x P.R. sh and P R 133 x

131 do not clearly nndlcate comB)G&entatuon or non complement-




'F, survivors in the experimental and control vials were

~vials, with substantial numbers in the control vials indicated"

' ‘complementation, and the corresponding numbers are indicated.

.
s

Complementation Analyses: For the Purine Resistant

Ehenotype_f

>
R )
L

- - .

The-purine reSistantvmutahts were crossed to each other

_reciprocally, and the flies were brooded twice.  To one

,-

,brodd;'o.zlhl of 0;2%_Durine_waé'addea'(+P); and‘no . -

purine'(-P)‘Qas added to the other brood: -Thg'numbef§ of"*lq o

]

'ﬂ;§¢qréd;¥ ijthe.ﬁumbgr.éfffyié; in the experimental vials
1yé$“apér6xim;téjy gqua?~;b thét’found;jﬁ }ﬁe.éénf}di-5i3f5;>"g
 itﬂindfcaté3 hoﬁ?;bmplemen;étidﬁ,uaﬁq igureﬁreéentéd'b§"xf-
'}h,che Ta5le; iL5ckf§F.(oerer?:fewf fIie; ?h the experimehta{- é;;

.,

a

n(MUtéht #82 sérvedfas‘é cong¢§1i;as-aescribed2in;;he text). .

i -



Table 6 o

P.R. §1 P.R., 94 P,Rl, 130 =82 PR 111 P o f-14 s p . P o,
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 PROSE x X .| x Xl o 00 | <P > 100
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~
o

... 35 R R

- B o '.;P_>'-00
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ation. The unusual nature of P.R.'lBl‘and P.R. 9& dISCUSSed

e

Y

above and elsewhere,‘may help to account for the results of
the’respectuve hybrlds.wnth P,R. 133. For example,-the

combinatlon'P.R:'lj3 x P.R.Q947may'show‘partlal non;cohplementationll
in the present experument sunce P. R 9h may share ‘the P.R. l337

lesuon

ln‘the'crossesiinvolvlng'P:R. 8417,the‘nuhber:of 5urvivors‘

ln.the;eiperlmental'vials is consuderably lower than those

-the control vxals,”except in. combnnatnon WIth P R 133, where
}no survnvors are found :n the experlmental vnals lt |s possuble

‘that the apparently depressed number of survnvors lS because of

the low survnval of P R. 8 l on- purlne-contalnlng medlum. Thus,'

the results of the crosses unvolvnng P. R 8- l (except when crossed

-to P R l33) may be xnterpreted as- lndlcatnng non-complementatxon

’?The reclprocals of the combnnatuon P R. 8-l X P R. l33 both

" ‘produce zero‘surV|vorsv|n the-experlmental vnals,-and over l00

»_surylvors |n the control vuals “This is |nd|cat|ve of complement- :

:athn _ Thus, the PurR phenotype in P R 8 ] probably maps to a' -

”dlfferent locus than P. R l33;x;~7w-~

The- combmatlons P R 130';< P.'R". 8-11, P R. 8-1 X #82 and.
l

7P.R 133 x P.R. 8 ll behave dnfferently in recnprocal crosses. _y _—
These results need to. be rechecked before deflnlte COnCluSIODS

can'be.drawn.. Hutant #172 was not nncluded in the complement'vj:

'.l .

‘ atlon matrnx as thas mutant 'is not in a ry background

From the\data, lt can be deduced that multuple locx may be G

responsxble,for conferrnpg.purlne_reSustance;-,lf one;nncludes v



.4435'

o the fact that a ry genotype also confers substantnal purlne 'f

;{.rescstance, then taken together with the‘above mentloned
;results; |t can be concluded that at least four locn are;»'
unvolved |n purlne resnstance ln Drosophzla |
‘Btochemlcal Characternzatlon | "
JohnSOn and Frledman (l98l) proposed that purnne _‘7“

h‘ resustant Drosophzla are, defncuent for- APRT actlvnty.i lhelr -
'“1hypotheSIs for\the mechanism of res:stance, rs that ln APRT ;
;stralns, the admnnlstered purlne cannot be converted to a.

toxlc nuclbotnde, thus renderlng the straans purlne resastant
‘rln vnew of thlS flndlng, the seven pursne.reSIstant mutantsvjh‘
:asolated in our laboratory were assayed for APRT actnvuty
h:The assay i's based on the synthesns qf ( ) AMP from lléc);h
g eAdenlne and PRPP by the APRT preSent in 3 fly homogenate .lhey“'J
i _compounds were separated by thnn layer chromatography, and L

':7fldentnfned by runnlng standards on the TLC plates ‘ Representatlve -

results of the assays are shown as - photographs of these auto-'*z

',Wfradlograms Flgures Sa. Sb 5c and 5d

Fugure Sa shows the synthesns of AMP ln ORR (Radloactlve:r

AMP was run’ as -a standard ins the outer lanes ) As can. be seen,‘h v

E .the |ncreaS|ng nntensnty of fhe AMP spots ns accompanled by the )

R sumultaneous decrease of the adenlne spots shownng that the
' synthesus of AHP from adenune and PRPP by the fly homogenate IS.‘

-

o apparently lnnear wtth tlme The lntermednate spots correspond'y

' to adenos:ne whlch is a breakdown product of AMP by AHP nucleo-['"



'Figorese5a;’5§;b5cnand Sdt . :,'7’i~lf‘- N L V.d.v,w‘;h7;f5:_;f';;."..

Assays for APRT Act:vuty |n OR N the Purlne g

' Resnstant Mutants, and ry 04 B -f7;’A'; 77

f‘_The-dirferedt§st}a7ns were”assayed For APhT‘_7

3‘actiV|ty as descrubed |n Materlals and Methods."
‘. Separate 2 ul samples of the assay mnxtures

'iiwere removed at the tlme ponnts |nd|cated, and_fﬁ'fuhwv'
":vnapplled to thln layer chromatography (TLC) L -
i.ﬂh‘y. | h”: hﬂh 'lhfplates.' Rad:oactnve AHP (Zul) was spotted 0n jhffh" .
. jf;;;;}lthe outer lanes and served as a standard o

ff.rollowlng development of the plates nn 0 I h“
' L|Cl, they were drled, and sprayed wlth Enhance“

‘e’:JThe plates were exposed to x-ray fllm for 2 3

1.

'fphdays, after whlch the f:lms were developed

v .f




' ' ' ' ' ' .}



© TIME.IN MINUTES










" .

r‘tldase (Johnson and Fruedman, 1981) The radioactivity

Y
-
. 5

assotwated wlth‘the’adenosnne—spots—represents—1ess_than—10@

quantltatlon of APRT aCtIVItY

.:stralns P.R.’ 5] P R 9h -and P*J;

:‘of that in AMP, ‘and was.thus not |ncluded in the subsequent

5F|gure 5b shows that no AMP was synthesnzed by any homo-»

’

. : 0
-'genates of P R 5], and thus mutant strann is thus completely
‘;AFRT' Two other mutant stralns, P R 9& and P R 130 ‘were

‘also found to be APRT nuTIs Flgure Sc shows that P R. Y3l-has N

“

some APRT actnvnty The ry stra:ns from whlch the pursne WA

R

hiresnstant stranns were dernved were also assayed The synthe5|s-ﬁ
..of AMP by the homogenate from ry ~? is also |nd|cated in Flgure
‘?Sc}p The other purlne resnstant straxns, P R " 8~ l . P.R. 8 B and

fT:P R 133, were found to have consxderable APRT actnvnty P Qure

¢

- _sd shows the synthesns of AHP in. P, R i-3'3 The levels of APRT

‘act|V|ty in each of these mu@ant stranns in: relatnon to w:ld-lﬁ d-* {‘“'

v

\'jtype |s dISCUSSed below

\"»

" The radloactnv:ty assocnated WIth the AHP spots |n the o

'?mutaptS'and controls was quantntated‘as;descrrbed in Matertals_hi
Hh;a'and hethodsth APRT activity is'eRpressed»as'com/ng proteTn.»:h B
“':Fugure 6 shows the klnethS of APRT actnvxty in the wnld type ;4i
d:~;tontro] OR at As can be seen, the syntheSTS of AMP is llnearv )

.'Vup‘to 30'.under the c0ndnt|ons employed anure 7 shows a

o qf;typlcal set of results depuctlng the klnetncs of APRT actnv:ty

S ; R.
~f;ln the purlne resrstant stra:ns ORV, and ry ,5 The mutant

130 were found to be APRT




" Figure 6.

77 §é plotted against time.

: ',K‘i‘neti'cs of APFTQFZ.A:ctli viey i °R-B

W

":pfkThe wlld type straln OR ‘was assayed for APRT
“Eact|v1ty as. descrlbed in’ Haterlals and Hethods

“.The enzymg acthJty,_expregsedvaslcpm/ug_prote1ﬁi

Y

. u_"»" .
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‘Kinetics of APRT. Activity in the Purime Resistant =+ .23 @
ST e T T DAV A
Mutants, OR .and ru 3L .. These data are ‘rem.a =

.

Y

W

2,

representative kinetic determination. o T e e I
P A [ o ' R ;W
- The different strains were. N
- =i A e

: P

a§§ayea for APRT activity -~ .
‘as. described in Material§ and Methods. Te enzyme

7acti9ity“CekpreS%gduas“cpmAug“p;btgfn)iféﬁ:dffferent>'. -

~ B

time points, is plotted. = : L ot

P . . . e ) . . ) ) W (.‘1 ) R
e ’ : C . o . - R o S : o L




PROTEIN ©

B l.. p g
Co. E
b
. 4
5 :
"

3

¥

<

L w00

“MINUTES "

-




”_substant:ally higher than -

; R.R. 133 havnng an, APRT actnvnty hngher thanaOR and.ry

’ l_iare not- clear at thos—ponnt

ALt © (see—Iab4ef49—andmare Tep s ——represented~+n~the grap

As ‘can ?é Seen‘from-Figure 7, P.R. 131 and P.R. 8-]] have

o
et

activities‘iower than that of ORR, while. P R. 8-] and P.Rf,ljB

'have,actxvntues hlgher than wxld type, at least in thus set. oF

s

\,‘representat?ve data. ..P,R. 133 consnstantly has APRT aCthltY A

804

3

v .

Table‘7fpresents the APRT activity:in the different strains

'expressed as a percﬁ&tage of the W|ld type ORR »The'countsfat

*

K}

the 30 munute txme ponnt were used to make these comparusons,

s as, that tnme'po:nt is WIthln the Ilnear part of the reactlon

3

‘(see Figure 6). These data dnffer from those depncted in anure7

.7 in that they represent an average of all the? term:natlons

xnstead of Just a representatlve set as |n Flgure 7 f s

w g e
. Fhe APRT act|V|ty of the py stralns, ry?a4 and?pga is 3

b }A . o

LA

-’

e -

not sxgn|f|cantly dnfferent from that of wu?d type, as seen fromg

Tz

A.anure”7 and Table 7 Thus elumnnates the possabn]:ty of". P R.
133 hav:ng hngher than wxld type acgnvnty due to a]ready . fvtgi?

elevated Ieve]s in the parent ry604 straln The lmplncatuons of

s 4;

604.'

C

.. -~

>

' Srnce puP:ne ar:ests the development of larvae of ry stranns,\

it was of 1nterest to determnne ‘the leveds of APRT actlvnty in'_wi"

E e kS

the Iarvae!and compare nt wuth that in adults Assays were done

AL

\__on 1arv§i homogenates from P. R 51, P.R.. 133 and or?. P R Sl

.

e

, From whlch;lt'was dertved (see't L




"

Table 7.

R T oo

" a0
x

PCRCI30 . 0-
PR, 131
PLR: 133 216

e R

Cem Ol o e 1030
'cn_fy

CAmh o _' ' '85!. -

'as descrlbed

of the actuvuty in ORR, are presented

APRT Acttvntnes in Purlne Resnstant. ry,_and‘
W|Id Type Stralns, , .

O o o --,u. .
3 Wild Type Activity

Strain - .
: 5

P.R. 51 o LT

R. 9 e B

.v.%'

v

15

L

The d:fferent strauns were assayed for APRT aCthItY

xn Materuals and Hethods The attnvutves

.1 ' e l'.'

at the 30 mnnute tnme point, expressedﬁfs a, gercentage

The values B
L

-‘;:

lndvcated are an avgrage of'between 2 6 |ndependent

T

determane:nops;* R AT R

. ) R
. ,
,
\
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'and P}R l33 weré chosen, as: nhelwregresent stralns wlth no KPRT]'"ﬂ'

"=Stage.

ﬁ;'é
At -

‘actuvuty and substantual APRT actIV|ty.-respect|vely X It was

-

' case of adults " The larvae of P. R 133 have APRT actuvnty,'lnke”

have APRT act1v1ty, ellmnnates the possrbllnty of the straln belng

1

‘Complementatnon Analyses For APRT ActnLity'

The purlne resustant stralns were crossed to each other o,

:recnprocally, and the APRT acth|ty of the Fl s assayed Mutants

#82 and 5%72 were also |ncluded in the complementatIOn matr:x as‘”

(N

}lgactivlty (Johnson and Frledman, l981 l983), and purlne resustance

u . . .. ‘."<~_

‘='was found to map *to the Aprt IOcus

v

. #s " The purnne resnstant mutants were also crossed to OR flues,

d he F g~ ﬁssayed for APRT actuv:ty (results included in.

xfble 9b) The’values obtauned ftom thns Cross. serve as a'”

,.f0und that the Iarvae of P R Sl lacks APRT act»vuty,»as in the h"h

K the adults (see Table 8) : The éﬁéﬁ@:“ﬁi the iarvae: of - P. R.. 33 e

dpurlnehresnstant‘because of‘arlack of APRT acthJty'lnbthe-larval_ -

) controls«5 These two mutants were found to be deflcnent for APRT ‘%_ A
-

o

-‘1”‘49§age control. ‘as’ |t is expected that ln the absence of negatlvev -

‘ .
: ),n..../

AR
I

- 3Cth|tY

- f*
' h& contrlbutlon of the wnld type |n the F]

vt

Table 9a shows th f?ﬁﬁitsvoﬁfthe‘complementatiqn analysis

‘ J ! [

4nvo|v.ng the APRT nulls«; Aé‘téh be'seen.‘in;'Sl P.R. 94 and

. 5 N
P.R. l30 do not complement one another, nor #82 and” #172 As :
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DU

. Strain ‘determinations

Mumber of . APRT activity as
% wild type

'y
s
L
-

OR I 30 .'-lbozf_

-P‘.»R_."S.l.'.,;‘ - 3 o _"‘,fdzl

3. 3 e

*Zhd -'3rd |nstar‘ﬂarvae were homo'

extractlon buffer (150 mg/ml) The@assay and

.-

quantltat|0n of APRT aCtIVItY IS descrlbed in  j‘

Materlals and Me{hods The average of three
e

\ . . .‘-‘._..\.-_.A. Z.A"" T

|ndependent determlnatlons, expressed as.a REEES

.

percentage of wnld typeéactlvnty,;ls shown

iARRT-activity'in Tarvae*fexpre$sea'aer'wﬁ]d{typeractivi;y‘

-y




v

TéEies'aa;,sﬁfghd:é;.> Complementat

e

o -assayed for APRT actuvlty as descr|bed in Haternals

: m' SRR
For APRT. . .
- Activity " - M’_ A

A

¢ i ’ .
~The purnne res:stant mutants were crossed to :

o
: P L . . P e

each other recnprocal]y, and the F s were Lj e 15_ ey

and Methods.‘ Mutants #82 and #172 served as APRT

controls. The data for reclprocal crosses have '.‘_Tc ER \::

?*!‘been pooled ;yThe APRT act:v1ty in the F] S'ls.,n~;.7 S ].”fi:_]l

(

expressed as a percentage of wcld type aCthi%m%,h_t' ;iaffff'

v‘w--

The values Jn the Tables represent an averaqe r~1‘

'between:tWO.and seven determlnatwons. The values.5

_‘;Q

for the vnd1vndual determlnatuons are presented




. Table-9a Complementation Results of APRT Nulls

n

~

BRI

-

PR 51

i

kad

PR 94,

PR 130 #82 #4172 -

PRTsT

PR
9 -

Dol

S0 -

T

Twel

- . o :‘ : - ' - : ' e ' B : AN .
AR L E .
SRR S . x : | A . ’ : . )
s x&:,;g, T B 0 LI o
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Vo
.l.

'mentloned earlner #82 and #l72 are mutant |n the structural lotus‘

0

for APRT Snnce P. B.\Sl P R.: 9h and P. R l30 do not complement

“these two mutants,'ut xs logncal to conclude that P. R Sl P R 9h

,and P R I30 are- allellc to #82 and #l72 and therefore mutant at

by

--the Aprt locus , "_f;:h S “',: o B ,;_7: hf
Table 9b shows : the complementatuon results of the APRT null

' mutants crossed to.. the mutant stranns hav:ng APRT actuvnty, as . well
-

as. the Ievels of APRT act:vuty in Fl hybrnds of OR and thet.m

"'-punsne reSlstant mutants.' leen that the wuld type allele

-fcontrlbutes one _dose. equtvalent to. the actnv:ty in the F]' in tAf-9ﬁ

‘J“crosses wnth the APRT nulls, it is expected that the percent

T

T

' VV'case contrlbutes to the total actnvuty) ln the crosses

s w:ll be: approxamately SOZ compared to

»aCthltY un these F
‘the homozygous wlld type.. " As: can be seen from Table 9b, wnth ST e

:dthe exceptnon of #82. the values obtanned when OR is crossed ?fzi

-

“to the nulls areﬁfaurly close to the expected value of 502 }The 1;; .ng"

value of 682 obtalned :n the caSe of #82 |s hcgher than expected

',\ .
- !

;pand lt ls possnble to speculate that nn the heterodlmer formed

"by the mutant polypeptnde and the wuld type polypeptrde,‘enzyme 3'3
';f'actuvnty is partually restored (le the mutant polypeptnde |n thls"

«5.'

v‘fnnvolvlng OR and the stranns havung APRT actuvuty, uf the

lenzvme-levels in the F] are determ:ned by the addltuve effect

ffof the cﬂntrlbutlng alleles, then the levels of enzyme pctvvnty

b e A B e A S Tt 0] oL e T s e e B i d . A . SRS T L
PRl a R e TR e e e o A : R

'jun these F] S ~can be predlcted For example, |n tHe combnnatuon,h';“

HjOR X P R 131, the i mlgl'bt be expected to have soz plus 7 1oz

5l|e. approxlmately 602 However, a level of 84% suggests that

Y
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o

‘jactnvuty approxnmately equar to" 150% However, the obtaun d

‘value of 1092 suggests that the PurR mdtation in P. R. 133 is
'"'elocus, lt lS possnble to spéculate that the PurR mutatlon of

ﬂithe nulls, would produce a maxumum of 50% actnv:ty in the'F» jt;fﬁ‘
E However, the results are confusrng as only the values froh o
":P;Rt 133 X PaR. 51 and, P. R 133 x P R 9& seem to be Falrly cIOSe

'to the expected values

v'actlv1ty as .a homozygote;

vthe expectatlon The Fﬁ

VVORR have an enzyme ac“

suggests_that P.R. 131 is a leaky mutant at_ibg'Aprf']0£Q§J;§hd

that the heterodimer is active. The F 's.from P.R. 131 in-

combination with the APRT nulls would be expected to have
‘ apprOxinateJy 7%10: » The values obtalned“wlth P.R. 51 P.R. 9u

and 4172 are’ in keeplng with thus expectatuon, whule those

’*-.obtatned'for P. R. '430 and #82 are hlgher; If the'enzyme'leveISj '

-

ﬁ%the F] s are strlctTy addltlve, the F‘ s from combcnatnon,

P R. 133 crossed wnth ORR mnght be expectgd to have an enzyme

isa%%ﬁ,:ibh:

: recessuve nn Tts effect on APRT actlvuty., Knowlng that purnne

vres-stance in P R 133 maps to a’ locus other than theﬂgppt

-;l

-JQ’;

c;

| pr R 133 has a’. secondary efﬁect on: APRT ac{nvntY 'f th'S

B R i :
s \ Lo . e
ﬂ one; wou]d expect that P R..l33 in combunatlon wuth' e

‘.

.‘J

i

Slnce P R 8-] has approxlmately wuld type Ievels of APRT ‘

"\\

nts behavuour ln comblnatldn wuth thei"‘

.‘--{jnulls is expected“to be snmllar to that of ORR WIth the

'exceptlon of P R 8 1 X #82 the results are not in keeplng wuth.

fi fnom the cgmblnatlon P R 8- l{and

;

b e el T e A L e e T i e
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cont mutat.bn—of~P R-—S-%—also hasna—receSStve—effect —on- APRT~actlv1ty

¥y .
1 f thlS were true. then the F] S From P R. 8 R ln_combtnatnon

with the APRT‘nulls,“would'be'expected to have enzyme activity

: approxlmately eQUal ‘to. 502 However, as can. be seen tn Table

-

- 9b only the results oF the cross P R 8 l x #82 support thlS

expectatuon; Thus, although the crosses of OR wnth P R. 8—l and

P.R 133 seem to lndlcate that the Pur mutatnons in these WO

stralns are recesssve un thelr effect on APRT aCtIVItY, only

i some of the results support thIS ldea The Pur mutat10ns of

o Jy._,_r‘

gl

e

i

‘-results ln Table 6

.it, The value of 762 obtalned for the F

' of approx:mately 25%

= Ac-

1

P R 8- l and P. RrA133 are not allellc,_as unducated from the

's from PﬁR;'Ballgg'oaR-

.I. _./1_.

A”?:s exactly -as’ expected but the results of P R 8 ll in combunatcon

3

wnth P R Sl P R l30 and #82 are hlgher than the expected value»'. K

A}

Table 9c shows the levels of enzyme actnvnty |n the FI s:from.;:.

“g“‘crosses |hV0lV|ng the purlne res;stant mutants havnng APRT

°act|v1ty Assum:ng as beFore, that each parent contrlbutes one‘

L“"@‘

. [

Lt-can be seen’”

dosereqﬁlvalent and that the levels are. addntlve,f

u"“

from'the results that some of the values flt the expectatt\ns.»

For example,»as homozygotes, P R l3l and P R 8 ll have lSZ and."
AR

hh% of wuld type actnvnty respectlvely (Table 7) and the F from;d S

P R l3l and P R 8 ll has 30%, exactlyﬁfs expected However,g::3

the other results do not support the expectatlon Further,‘lfﬁ“f: Eh 1

3‘-94

AR |t assumed that the PurR mutatlonsfoij{R l33 and 8 l have a-

L e

'
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| ?i'x#82 ahd3§172 Thus, thlS conflrms that P R. STilpeﬁ 91+ %g

. ‘- * I’,
'reces5|ve effect.on Avrt thenhthe,value’of iZQ%.obtarned?fottV
VP R. 8-1 x P R. J33 cs much.higher.than:the expected value"ofhl "
'IOOZ Thus 'somﬁwaspects of the resu]ts are:confusung As ean'p o
t be seen from the raw data of the results‘;:esented in the Appendu*;hd, '
. , . ATV _
the values For lndependent determlnatlons vary cgns:derably Most oy

often, the values dbtanned from usnng the furst batch of [ C]

» Adehrne (qe the value of 352 for the control and the correspondlngj

‘,/ﬂ.‘
v

VValbeS'ﬁor the'exper:mentals).are the ones that skew the results

~

4 . lryw»

vlt s possuble that radlolysns of the radnoactuve adenlne had
. . ‘rvf.'i‘-j I“ .
oCcured sunce thlS batch ‘was at least ten years old BRI

However, the data a]lows one ‘to draw the follownng conclusnons:

) $ a. ,‘ LR
a comparlson between Table 6 and Table 9a clearby shows, that at -
. R S B A
l_the level of purlne resustance as well as. APRT complementation, f‘ SR

q'hP R 51, P R 94 and P R 130 db not complement each othe@*npr  ‘..

/
'P.R 130 are mutant at the Avrt locus.

"this s Vurther strengthened by the Ilnkage

. e e

undlcates thlrd chromosome llnkage .‘Cf

Uyst e

"that P R ‘9# IS perhaps ‘a double mutant. k4 vnng a: mutatlon on . f«@h.;7”h

both chromosdmes two and three Slnce PR 9’4 is APRT@and o

'::allelnc to #82 and #172 |t certalnly carrnes~a mutatlon on

&

‘chromosome 3 (le. at the Aprt Iocus) Further.-sunce cgmplement-p’

':aclon analy5ls for pur|ne resustance lndlcates that |t may be

b

'allellc to P R 133 (Table 6) it strengthens the notnon of

. s o .

o o -

. k .. . B NN %. K3

. o . . X 3 .. . L . . , : o R A Aiow 1
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'%ﬁ'1. and clearly dufferent om the Ootner Myt atte in seveweu' jétfﬁdhg~wﬁf
: f* o - Q' . . ' B NN - R
Call 8};L Summaryva'A o T T T T S S f_ T

e f N . I . e B : ) S R : e T N :

Froﬁ'the'results.of :ne ;enEt“c'andvbig;nemﬁ:a‘ffharac:erg- S
N : P R : ) . - . _“_iu"" f
. zatlon, the f0110wunc conc us i ons.nan be made. " The iinkage ‘-
[ g ,‘ ‘-M.‘ V‘O"" L o L ) o
e analyses shbw that-ln P R E3 apc P JRLLV30, ;ﬁe Pur 7 -an® maps - [ : :

v " ) T ’ t, . “‘ : ‘ .
& . to chromosome 3 TheY are APRT wuhﬂ§i“and “W “h ccomsiece s calon U

5, ‘ N
‘_, v ” ',\

: tests For APRT actwlty. they do not ComDiemen"one o _ ‘ )
o s ; . ' .1,‘ IV 7} . R

S . <R, e
j'ﬂﬁ #82 and #172 In the complementatron tests Fo# ourvne resis i3
g RS : : DR S
_ they wena bogﬁ fbund to be a?lpllc to “82 S.nce ;@ is xnowb

B Pt ¥

L. L . . \ 7 .
S tha& purlnq res;stance in “82 and&~172 maps to chrdhosome 3, and BRI

vcan be concluﬁéd that ih both. RN

o ~.specnfrcally to the Aprt r-5"
S . &a;: . R &
nce 1s.due to'a:lackﬁoﬁ APRT;,; *

Seed e . I . AT

o and ‘thus; 1n keeplng wuth Johnson and Fruedman siéindjng The :‘;
s mutant P R.- 9 appears to hg a Faurly comp]ex mutant From the, a

. o o
;'f " APRT assay,~|t wa's found ‘to be a null mutegt,‘ From tﬁe complement- N

. . . . . . .
. N - e o . . . » R o,

- atuon tests for purlne resxstance and APRT aCtIVItY,.It was found PR
to be al]elic to P R 5] P.R. 130 and #82 Yet, the llnkage ‘ '

° . N o "o Vo K e .

ﬂ," i“ analyses data.shows that the PurR gene does not clearly map to oA

" A S Py RS . NI Lo, ; 5}

: 'y Q -"1.‘.'

"-¢thromosome“3 Further, in: the complementathﬂ tests for purlne ":j . L

.. : : s ) 5

-

:4I~:J~‘Aresfstanee,,Whéh crOssed to P.R.7133, survnvors were found |nvthe;;;1

f}vf o T: experlmental V|als, althowgh sngnlflcant1y less than |n the control
. ~.‘..=~"'- - e N . v . e‘A'L

'vnals (see Table 6) Th:s suggesé? that P R 94 could also be . .

1

LR Q-ﬁ allellﬁbtd P R- 133 aBut sqnce P.R. 133 rs-not a]lellc,to'.tfu}d

“° . o Yo ST ‘A R g *"

T BT . . S o,
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U

clearly show that Jthe Pur ~%phenotype’)l3‘p§ to chromosome‘z ? R

\,-__.

e ';‘ ‘:':"@“z‘mhe e;;elemenfatl‘on. E:sts fdr' purnn‘e reslstance‘,'beomplementat.uon)
S o ' Tooaa \ AP »
Ca : IS 'lndlcated w1th alL che other purlne resns‘tant’mutants exCept .
- P R. 94‘and perhaps P R 131 “The" f‘aa ‘that ;t cgu’tlements | |
T | %R 51, b WfR.' 130 and 482 show that’, |\E 153 t allelic to t‘heie.‘
- ; - mutants. :‘ .Th is strengthens ‘the notuen ‘.that«-‘- urlﬁ‘_ re5|stancel in-"--" » .
P . 133 13' due to" & reas‘on ‘sther than bemg APRTw, Furtﬁer
:",;.,5.»'-' '“_,,f'l'-'.v" support ef t.;l"n.sﬁ‘ude.a ‘com;s; fron.l"Ehe fac.t tﬁaf :P RJ 133 has APRT RN
| R il:- R g ’
) : Drosophzla TS due to a =ck "bf RT actuvnty, Johnson and R
LT Fruedman (198T)@roposed’tha; the degree of’ purlne resustance |'s 7 .
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i 3055|ble experuments cou!d Help to shed llght on E?'S hyqothesns

4

- imutant -(ie. “puri n?i.',".,e? i s_tarit f_.,_'_an_d....aqxot‘*i‘op_hiC) :WQU ld_'-_ be junab_le /td" R

organs, and thus ‘.Srendermg t’he mutant:ﬂ pu“rxne Pe&‘igtan:, qu_

LT ».r. o . - - °

N

. . ' 7
" LEo - gr':,
Radtolabelledfburlne can be -nciuded‘nn ahe Culture meduum of P. R
e

» ’

B, L
133 ¢as wgll as ln the ggntrols (The controls cculd be 3. w1ld

-y

' t-ype' st r@in

82 or #172 whlch we. - know are notrxranspgrt mutants)

Lo o~ ‘- M

A comparuson mf'the amount of labgl f0und in: the homogenates fromuths

)expernmental and control stralns W|Il help to dxscern;af P.R 133
. . . . . .

|nd€ed,,a Eransport mutant." Alternatlvely, one could cross R.R 133'
a.‘» : S R . . o

.

- c W ' )
;an-quyne:auxotroph,taqd use a screen that wsll enable the selectnon

»

A T R (R e R
'of'thefdoublé.MUtaht‘that is both purnne resnstant and an auxotroph
. " ‘ ] :

. ’”ﬁ . o
The auxﬁtroph reqU|reS exogenous purune to survuée and IS thus ngt ‘-
|mpa|red ln rts capacvty pf purlne uptake and transport «If P R 133

H L -

‘L.».

')»' Lo 'l \'__“.

‘}snrvaelthe”sereen. -
Another hypothesns 'S thatiE.R; ]33‘fa'mhtaatvin’afgene,.whieh

‘when mutated is |nvolved nn detdkif}éation‘ofithe:admfnisteted |

g putine‘ As menttoned‘ln the Introductlon, th;'mechanlsm df(ourlne

\ .. _ O \, U 7i ‘ '. ’;

- .

) Js~a<tran590rt“mptant then when crosSed toan. auxotroph, the doubﬁe V};f 

PP

K Ly . 2
’ ' - ‘,. ) )
a B T . - Y @ .
' . . - COWCLUSTONS T B
as" w . “ ; . S
g “ w. . L . ‘ o - . _ ‘ Y ) .
- © ';The”?indingr:patiﬂiay 133 is ﬂvf‘erent ‘rom the other purine . . |
A l- . oo E - A c o ‘. ' . )
St Uresistant mutantd : 'f;v:nat-a?e'deser?bec rhe-!?teréture, )
s . S CoNTT ‘ : o ¢
~ & < ARSI . R
Y leaves roor for specularion’ @egarb:nQEOther owssab?e oases of st -
PERSELR L o o : 1 : - '
L4 . L .. K v e - ; -
o ’bnenotyoeut “9%?3??4?;§a‘ One poss:b«llty c0uld be%tﬂar » JRO133 :
Sy SaEB < Lt LB o oo S
Tois a transport mﬁ%ant, mak:ng ﬁurnne‘nnaccess:ﬂﬂe L .lts target S *
¥ ':' v: « .\‘. Y ) .t - .- -_;‘ .o _
1 S




i resistanca is ofte~ found 1o ‘be associated with the loss of an enzyme

Jar . ‘s . . L S s . . -
T o . T I .y R
Fcrivity that convertsihe purine ©r purine ‘analogues to their ribo-
N N N . . Sy .o, r - ) . .
L N o PR N
:ides; Since dvR; 133 nas APRT 'dctivity fthat directly converts the =~ 3
. . "- Y . b v o0 7l ' ' LI
& *v e RS N BT . - '
baSe uq 'he 'wt.icoude ., it s oossi‘blc !O-SDetéJiate that‘ it l‘acks ,

e a nuc'lec_)s‘i_dé?'f:osphokmase aCttwtv. téat converts the nucIeOS|de to

: . \ B " N . . ’ ‘. -._; : N o A cL :‘k
fe-nutﬂeotnde. Sut thas hypotheSls pre?ﬁpposes that thd adman15tered s
A ‘ . . '.'_'.‘,

aurxne .s converted to the J\ucleos:de The nucleos'de. however is”

et

rprrmarl ly formed From the nucleotnde by the actnon of a nucleosnde T
. S S A S

If t\“@ “tox»c _n’ucleoti‘de"

’— . M

. 3,.‘" ol L

oL, smé?:ylase (revnewed in EI Koum . 19%
' A5 T "WJ'?v: : 3 : o
'aﬁﬁgady formed from thE-puiﬁng‘*lt seemzﬁynltkely that the formatlon P

I“"-!* , ,‘, {,.t B “rv__, - », ..q.

qﬁs th& nucl»eotide gta the nucleos:de would bg r;ecessary to“effect

\—o
: "~"‘-

F

There have been reports mducatlng that the formét
. W :,_!‘;,_.. "?‘.

.\‘%

RO nucleotnde from the admmlstered purnne bases or nucleosndes JS not

0

always necessary to produce the tOxnc ef@cts.., Hershfueld et aZ

\(1977‘@?\%und that adenane and Aadenosmé’ are tOXlC to human lym&o-' '_; 3
CEL kP .
blasts that are defuc:ent mﬂPRT and\ adenosune kmase (AK) /In

el
other words, the nnablllty of thes‘é mutaets to Form the nucleot:de o

e . JHetes
3 does. not make them resnstant to the base and nucleosnde.:'. Thenr. | ‘
B> re;';its suggest that adenune{and adenos |‘ne may'be .tiurectly -tOXIC to "‘ s
10 *-Thg¥~suggest‘thefexrstence ?f,P“r'Ti receptors that ﬁﬁhl;ff{ff; ';
Ih V|~ew of thelr f"lndlng, | U
.nt ;s possnble to hypothesnze that perhaps R 133 is- u.nable to
' - .recognJ ze the admnmstered purlne, due to- defectlve purlne reeeptors.._»_‘_ w , e
| At the present tlme,- lt IS not known whrch hypothesus is most . L
7 Ilkely to, exp/lann the behav:our of P R ~]3'.3;.:-' ‘,_;; o e "
) . i i
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ln addutnon to ussng radl be|1ed purlne to determnne :f P. R

. u L& T o

133 Gs a: transport mutant, one c0uld also do tracer studnes wnth the.—‘

......

b
s

Yet the fact that«we-obtalneq purine resnsr@gﬁ?ﬂagants fhat age XDHi
. e RS A . .0

. Dur:ne to: determlne the’ other poss«ble mechanusﬁ% of resnstance For .- ; -
. I ’ " Q . . . f
example, by followung the fate of the radnolabelled urlne uﬂ“ﬁbrmal h‘; B

n ‘~’

m.ght glso shed gome llght on»why purcne k?lls f
,ﬂf kY 43‘-- . . o v
of Y. stranns. Thus probFemﬂls Curhpus in that
\<., : ) :.' . @ . 9 N

stra hs‘that are. XDH

and thaf some of the‘nutanis‘characterlzed'by Johnson'and Fruedman ~';
(1983) are aq a wuld type (le._XDH ) background seems to"nndncate

,that other loci are also'lnvolved in purlne res:stance in Drosoph12a. B -

e R T

. Other;nntrlgulng aspects are, that pur:ne is not a 5ub§¢rate For XDH " $€

~and - that the response to purnne |s delayed -un that,_deVelopment of . |

_'h)ry cultures IS arrested only.at the thlrd |nstar stage.n However the‘iigjifgs'

v-.arrest could be due to a- cumulatuve effect of toxfirty th:oughouﬂ : f'ﬁ;ih}_f

development-i'?;fféifrt ff?{ﬁ*;f?ifffr;e'f ﬁ':]ff; t’j}517-".f1;-:r'-'fitﬁr

'-4  The Sﬁaracteruzatlon of‘the,purune resnstant mutants.lsolated -

Yo, vig - . ¥

our Iaboragory*sﬁpws that |n at least two of‘the mutants (P R Sl and

i U ._,,,,._ SA .-

P R"130) purfhe reszstance results from

ment w:th the Fxndlngs of Johnson and Frledman (1983) However,.

“

fdeflcxency of APRT in agree- ;f‘

'

the behav:our of P R$2133 c4 Srly nndlcates that a—locus other than o
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t,_he_Aprt Ip_c;d_s' is*#tnvol,yed_m-'purlne resnstan;e. Yét, these_t_h_t;e_e :
: s R g = e S
.mutapts (P..R: 51, P.R l30 and PL R;}. l33) ww;;:yso"?at&d from the same
' SRR T ﬂ. W )

. backgrdthd; py604 \vlhether ;H%re is a connectlon betw&en the Py and

. 0‘% Apr'% f‘loei: ,'-'-thel‘ir prodi:cts u‘%*not clear ﬂ‘t thns pount ’b* Tbe}products Q
R : . o 5 . ~. . ) xE . \5 . . .
_xxDH and APR‘T tzoth utn 1 u’i\e put’i‘nés for glhbs‘t;ates,. .‘«..’v‘ e
' ' K oo '
"f:'; ge;z,sgnsnwvnw of Dr'oeophalaq, An analogous ‘
.5 S. found ln cplgu.red ammal w@el ls Studres ‘on dmg S R
) ¥ S ,"? . ,.’ ' \f : "”.-.. . .
in mousg‘fhb?'oblzst% b om;zaga and'ﬁl\ranw, 1960).rreve“éled
' *l" " ‘L =

that" celi Ilnes reS|stan o 6-mercaptopur|ne (.6 HP') *a”o'e nq,; onW'
N N . . .. (_? ] '.v

AN ?L_,M '_5»:-'\1;““:1”9 2 5
- mhe.nucleotude, whxch somehow blocked DNA synth&ns.

Dy

L

".nunhtbutor of cell growth 6 MP has been used
e 'the treatment of certam neoplas-tuc dlsorders._ lt is hoped that the ' '_' L
ERRE "{'_study of pur\ne resnstance ln Drosophzla w:]l shed some Iught on- the
: mechamsm of actlon of the admlnlstered purnne |n aH experlmental -
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Raw Data of APRT Activity in Larvae

Strain

¢

P.R. SI

“P{R.-51

P.R. 51

?.R. 133
P.R. 133

- P.R. 133 ¢

" cpm/ug Protein

4

Experimental | Controi 0RR‘ Ty orR

833
a7 -
105 4 v
7426

" ‘4“60 ¢
3396

7

9233

6375
3839

. 9233 .
© 6375

3833

cpm/ug Protein

Activity
9
.2
2
80
70
88

.Averége. -
LY

79.3%

* The counts at the 30 minutk time point were

", used to make the comparisons



Raw' Data 6FIC6mplemgntafioh Analyges for AQRT Activity ‘

Cross . :Experimental Control ORR P %'ORR . Average ,
#  cpm/ug Protein ‘cpm/ug Protein Activity : '
. & | K * - . RN \\.
131 x 51.. 2329 22016 - 10 R R
131 x 51 877 20497 . 8 |
131 x 51 2767 . 13579 . .20 . -\
<131 x*51 . -0 \ 23054 . - -0 7%
51 x 131 790 . 13579 -6 -
S51.x 131 0. . 352 . 0
3x f30 0 w2 5874 24 -\f ‘
131 x 130 - 5863 : 23054 . 25 o T
130 x 131 647 . . 4698 © 13 T
a3 x 31 o 7 S ..352 5 : \ '
31 k133 . 185 382wy
131 x~133 4864 - - - ‘4698 - 103 763 -
133 x 131 18882 . - - 23054 o 82 -
e : : AR : / ~ \
131 x. 94 9 | 32 . 5 1\
“131 x+94 * 499 - k698 - 10, T . \
94 .x 131 . .8 .. 23054 v 0 0%
94 x 131 |, 6050 . .. - 23054 26 .
131 x 8-1 9289 . 22016 b2
131 x 8-1 20,9025 .- - . 23054 Sobo T
131 x 8-1 783 | - 352 - 220 0 86%
8-1 x 131 5 513 352, 145 L
©o8-1x 131 6963 - - . 23054 30
C8-1 x 131 873r 22016 40
131 x 81110197 . - 23054 .~ b5 .
131 x 8-11 132 . ' - 3%2 .. 37 . 30%
8-11 x 131 . 35 = 352 ‘ o -
. 8=11 x 131 6963 ' - 23054 .30 -
131 x 82 2439 . . 22006 11
131 x' 82 - - 4582 - 13579 33 °
131 x 82 I b/ S 3852 b9
.82 x 131 - Cas47 . - 22016 ¢ 7. 213
. 82 x 131 S 1521 - 13579 DR R
82 x 131  ~  .1h85 " 6356 . . 23
82 x 131 2794 .. 23084 . 12



Raw Data”of Cdmplemeﬁtatfdn Analyses<for‘APRT Acfivity'

Cross

131

51
131

- 51

9k

51

© 8-1,

- 51

S 8-11

51
51
82
82

51

172

130

133

130
94

130
130
{,8']}

130 -

130

~8-11

X

131 x-
172 X
”'3} X
130 x

X

X

X

X X X

X X X X

x

X

\

2

172
172

131

130

51

81

51
8-11

811
51

82
82
51

51
J7z~f“

.'5]

133

130
94

130
8;l =

8-1 -
130.

811
8-11.

130

. EXpeFiméntal 1Contro]_ORR' -

133
5

94

RN

cpm/ug-Protein - cpm/ug Protein Activity

& -

.

[N

.0 Co 32 .. 0 R ,
1580 = : 6356 -2 . 8%
o0 -+ 352 N

0 : 2304 - 0. . 0%

10950 o .- 23054 f”b8_ .. 62%

o- . Yz o o

Q. . T.t23084 .0 03
268 T 35 76 R
716980 23054 s - 75%

sy T pm

2584 13579 19 . 52%
225 32 6k .

0 .. 23054 0
o .. - . 3% - 0 .
215 © 7 . - 587h 3 0%

B R TP S
0 ; e

‘oo

12020 I 2305#,’7,‘j' ‘52 o .

5391 . . - 635 - 85% . 69%
0o, 382 0. ..
o0 U327 0 0n
5687 . 13879 k2 o
.29 .. .3%2 - 8 308

. 9148 23084 40 _,ji{r )

s .. 32 a7

bh69 . 13579 33 o b3%.
- 32 1’

2 ORR : :Averaée .
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‘Raw- Data of Complementation Aha[yses_for‘APRT Actiéity

‘Gross. -~ Experimental GontrpT;OBR g or? |
v . cpm/ug. Protein” cpm/ug Protein Activity.
B » * . CL -

130 x 82 0 . 32 o

. B2x730 ' . o385 20k7 o T ox

N o ' L e

130 x 172 "o . . . 352 - 0

172 130 336 23054 . 1. ow

94 -~ . 10632 . 23054 . 4 . ¢
94 - . 5255 .« . 22016~ © 2h .S

8 5290 . - A3579°° 139 ¢ L 53%
133 .- 164137 - 23084 G 71

e

133 - ko2t - heg8: T 85

133
133
BN
9k
9k

133
. 133
133+
8-0]

XXX X X
w
&

8-1 10459 - 7392 ‘lhf'\_ o
354 - . 352 2100 o 129%

X X XX
oo
]

133 0 13569 - - -23054 - 59

133 x 811 13180, . 13579 - . 97
133 x 8-11 10231 23054 - . bk
133. '

8-11
o 8-1r
8-

133 ,'?' 14991 © 23054 . 65
133 . - 6922+ . 13579 R T
133 - 733 - 352 - 208

8 - 817 23054 37 o
82 . 7277 6356 114

TX X X X X X
' ©
]

133

- .133
133
82

T 82

'1331' ° . 9162 .. .. 23054 . oho-
133 15793 - - 22006 72

X X X X X

133 x 17207 23459 - - 23084 - 100"
133 54 -
172 x 133 ik o 23054 3]

oh x 8-1 - 6624 - 2308k - 29

9h
81 x

x

x X
w ®
=0

10630 . 23054 i k6

B-11- - 1720 < kg8 37"

. o
.28 0 . 352 7 8

34
8-11-
8-11

(Vo)
&

X X XX
®
|

9k . :A'~lh76_ S 23084 . 2

" Average

8-1 - 12623 T 5874 . 21K e

09 . 3/2 . 31 . 83y

‘82 .”2]0‘; S sB7y ]90 9]?) o

172 183670 . 23054 g0 ! 703

3309 . 20016 s ‘162 o

210 S87h .. 130 0. . 88y -
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Raw Data of Complementation Analyses for APRT Aotivitv

‘Croéé . .Experimental Control'ORR.'iA% orRR " Average
cpm/ug Protein * " epm/ug Protein Activity SR
x L Ty B o :

L x 82 0 - ‘ S NﬁjSZ_' ':-' o

. B2 x 94 o0 T . 352 IR V& .o 0%

e x172 . .0 23084 o e
172:x 94 . -0 . 2305k Y S 1

~ 8-1x8-11  ..2084 . o 23054 9 . 4 o

C8-11 x'8-1 9081 13579 ¢ - 67 -0 -37% . %
‘8=11 x.8-1 " :8190 2305h.. 35. SR S R
. 8=1'x82. - - - L8 ST 352 N AR

8-1 x 82 - 7070 . 6356 . 1100 b7% - S

82 x 8-1, - - 64 o 352 o | - T TIPS

72 om0 3, oeg o T
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