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3~-~~sine~o~t~firath8~t~eiiltrrteof 

~pgrgulusniddans by&cskaet&(19&)baa b=fanadtoWxLbit -- 

the biwynthssis of ribonuol&e aoidinkrtaot Ebrliohasoltes oolls 

(Shigsuraradk'don, 1964). StudiestitbpartiallypurifisdRX4poly- 

m inw Hiorooooous l;rrodsiktious and 3'-deoxyad=osine-S'triphosphate 

Qaaastrotedtbattb6D~ldepardents~nthesrsd~urdpolyod~~tsbp 

thssnsymew6respeolfioallysuppresssd. The fonsatlon of polyuridylate 

dirfMadbydtherl3iA or polyadsnylats usa notaffsotsd. The possible 

r~ohanbaof thisinbibiti~nhas bsenstudisdandtheresults as described 

in this ~r~havedtht~-~~led3~-deo~noaine-~~triphosphote~ 

tioorporatsdto alZldtedaxtsntinto l?H4bypsrtisll,ypur5fisdRUpoly- 

ly)rMe ha Muruaouuus lmxbBiktluus. 

3'~sine4-%,propcuedirarW4-%md34ieoJy- 

ribose (uelton at al - *-*a in press) was ganerowly supplied by m-8. a. If. Holly 

sadB.U8ltaoftheaobbor8t+3xQm. ?orthe prsparationofQC-labeled 

3(;-5'~8p~~,3'deoqndcmos 3lldb% uas inabated 

dt&Ehrlioh ssoitis oells for 3houre in ardor topemltths fozmatlon of 

mm-, dl- end triphosphatas of 3'-de~sine (Klanov, 1963; shieerrro 

andoorQn,19~). The phospho~latsdderivativas uera ssparatedfromtbs 

aoid-solublsfraotion of theoalls by thsrstboddssoribed.byXlanow (1963). 

Thsrsthods usedforpwifioat&m andoharactsrisation ofthsphosphor~latsd 
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derivatives of 3~-deo4adenosiae have been described previously (Shigeura 

and Oordon, 19&). 3'-Deoxyadeno&ne-S;'triphosphate will hereafter be 

abbreviated as 3t-dLTP. 

RNApolyaerase was partiallypurifiedfromNicrocoacras 

lymdeikticw acaording to themethod describedby WcaPoto etal.(19&) -- 

andthe'aummniumealfate fraction (FractionV)was uaedas the mume of 

en%yrne . 

The inuubation mixture giveo? in the legend to Table I was 

essentially the mue as that used by Fax et al. (1964) except for the -- 

addition of l4 C-labeled 3'-deoqr~~osine-S't~p~sphate in .soy) exper- 

iments. After incubation for 1 hour at P", the reaotion was temlnated 

by the addition of cold TCL OnemgofyeastFUUwaQaddeda8carrier. 

The acid-insoluble preaipitate was washed with 10 uil of oold 5% TCI (four 

tdner), 95% ethanol and ethanol-ether (3rl). The pellet was suspended in 

2 UC of 0.5 1 ICON and iacubated at 30' for 20 hours. 0.5 cc of cold 

4HHCl~waa addedandthemixlxre centrifagedat4*. The pelletwas 

washed twiae with 1 ml of oold 0.2 # HClO,, . The supernatant fluid arid 

weshingswere ccmbined,neutraliaeduithdilute SOHand centrifugedto 

rewve KC104. Analiquotuaa platedfm the determination of totalradio- 

activity present in the hydrolysate; the reurirder of the hydrolyzate was 

applied on a ooltmn (0.6 x 20 cm) of Dowax- fomte a& eluted with water. 

Thi.8 fraction crontair&ng nucleosides (Cohn, 1955) was set aside and the 

column was &krtberfraotionatedbyreans of gradientelwtioninfonric 

aaidsystem,TypeI(Wlbertetal a -** 1954). Aliquots of the nucleoside 

end adenosine- end guanosine-21,3lphosphate fractions were plated end 

counted. 

The enzymepreparationuaedinthe experirrents reportedhere 

was oomparable to those used by Wmmoto et al. (19&) and Fox et al. (19dlr). -- 

759 



Vol. 17, No. 6, 1964 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

The easyme showed an absoluta requimment for ISA, BbGl2 and the four major 

ribomrcrleotide triphasphtes. In the abfmce ofspernidine phoephate, RWL 

synthesb wa8 reduced by about 25%. There was no 8ynthesia Of RHA in the 

absence of the ensym preporetion. 

The8ynthesb Of~inthepXWS~~eOf t&BfOWOapaOnX'ibO- 

~lo~tide triphO8phate8waa detemlned withATP-8-lkCa8themarker. In 

the pI'68elXW of 3.6 wles of eaah of the ribonucleotLd8 triphosphate, 

O.j$!$ (uole (or 15.2%) of the added ATP was inoOrpOrated into acid-insoluble 

material (Table I, BperAaent 1). These -tit8 olp8 CoJlparrble wlththO8e 

obtairiedpreti~u8ly(Shi#nu'aandCordun, 198s)and also with those of 

Fox et al. (1964). -a 

The pO88ible illOOZ'pONLtiORl Of%-labeled3'-deOJ@BnO8iIle- 

~rtriph08phateint01WAwa8 thaaex8ninedunder 8i8ilarc0nditi0n8. The 

carpoasnts of ths reaetkm&&urtawan, the samewiththe exoeption of the 

presence of 0.186 wle af %-labeled 3~-deOlqndeao8ine-~ttr$pho8phate and 

uulabeled ATP. The ATP/3'-dATP ratio of 20 wa8 used in these experhenta 

in order to obtain mcumunble amount.8 ofFtHA8yntheri8 since-u8 

8qmriwnt8 (ShigeuraandQordon,l9&)had8hounthat~ sgntheais by 

theenasyrspraparationflprHicrouOoou8 ly8~dsiktsnuswa8 inhibitedby 

more than 80$ wbbn the ratio of ATP/3'46TP was 10. The remitto au 8hmm 

in Table I (Jkperimnttl 2 and 3) indicated that uuder these oonditionm only 

0.88 t0 0.91490le Of 3'-dkTP~ia itmrporated. Tikia~&bm IWpreSeIMd 

about 0.5% af the added radioaativo 3'-dATP aa mupared to 15.2% for ATP-@k 
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TABLE1 

The reactim xLxture in a volume of 5.0 rl contalwd 0.72 mU 

Themixtureu~ inoubatedat3C.. After 1 hour, 0.5 cc of 
oold~TCAwaa added. Theawleoddeandpurinenui&otlde fractions 
were obtakmdfrautba acid-iasoluble preoipitate aa deaoribednnder 
exper3mmtalprocednre. 

l'raati~lr8premn~tbe total activity in the oA#nal acid- 
ineolable residue. Frautiolla 2,3 and4representthe aotivityfoundin 
the watar elude andformie u~idelmates of the RtUhydrolyaate applied 
in M-1 forPlate ool\an. 

Total opt 
B-rahian Expt. 1 -Pt. 2 mt. 3 

1. mhydrp'lplrte no0 160 154 

2. Water &hate 123 135 

3. Admosins-2~,3~poI, 2 2 

4. OaPnasilma’,3’m4 1 0.5 

rhouldbe foundto oo~~~~~hwith~iael',3'pbospbate. The 

remlta (Experiment 2 and 3, Fmaticma 2, 3 aml 4) showed that practically 

all of the rodiorntivity recovered um preuent In the mcleoaide fraation. 

Due ta the low level of incorpor8tion of 3~-deolrgodenosine-5~triphosphate, 

m attampt uas made to ch8rauturine the mdioaotiw 8at8rial in the rrter 

eluate. The remlta alao showedthrtonlyatmce of aetivityu88preaent 

in the nlmleotidmfkaotiona. 

The remltr obtained previously(Shigem8 UrdoOrdak, 19&) 

saggeatsdtbat 3’-dATP was ometaboli~ umlogue of ATPanduompeteduith 

ffPforoerbainsites ctpringths aynthmsb 0fRlL ThermLltareporiA 

here indicated thnt 3’4UTP once kroorporated in lieu of ATP into a grnring 

polynucleotidenhdn, pnmntedthefWtherelm@ion of thatnaso.ntBIpli. 
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The absenceofa hydroxylgroup on carbon-3 of the deox$~S~~emoietyof 

the analogue would prevent attachment by the next inccpfng mcleotide, 

thw lnhibitingfurtherrrynthesia of RNA. 

Thein~orporationofvariow analogws 0fpurineandpgrMdine 

analogues into internuoleotide positions of RNA has been shombyiIahan 

and Hunitz (1962). The presenue of rib080 in these analogues, bowever, 

permitted the ca&lnuedsyntheaia of polynucleotidee. The effects of the 

imorporation of 3'deoxyadmosine-5~triphosphate into RNA is unique In 

that synthesis of RX& appears to be abruptlp texsinated upon incorporatin 

of the analogue into the gronillgpolynucleotide. 

Ths.pomiblepreaenceof 3*-deoxyadeno&e-oontainingpoly- 

mcleotidea in the acid+oluble fractiona of growing cella 114 presently 

being investigated. 

% labeled 3~-deox&encsine-!$'tripbospbate was fomd to be 

incorporatedti l liaitedcrrtentinto RUAbypartiallypurUiedRlPa 

poILymras*froaMiclPcroccuuIssode,ilticar. upon alkaliw hydmAytdel 

andmbsequentfractionatdon ef tbeRB4bydrolyzute,pmcticallyallof 

the radioactivitywas foundto be presentinthe ~~leosidefraction. 

The msulteindicatedthat Imorporationof 3~4eoxyadenosiaeintonascent 

polynwleotide prevented the furthm elongation of the polymm. 

Thin lmestigationwm mpportedbgtbo Cancer Chemtberapy 

Hational Servioe Center, Baticmal Canoer Institute, under the Isational 

hstitutw of Health, -tract prmber SI-&pb-1886. 
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