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It wae found that deoxycytidylate deamlnaee frem Ehrlioh 

aeoites cells Is oonelderably activated by 6-aza-2’-deoxy- 

cytldine-5 ‘-phosphate (K6ra and Sorm, 1964 1. The activation 

of the enzyme by this eynthktio nucleotide which wae recently 

synthesised at the Inetitute of Organic Chemistry and Bio- 

chemistry in Prague (Pliml, Kdra and Sorm, 1964) ie probably 

effeoted through a feedbaok mechaniem, the 6-asa- ‘-deexyoytl- 

dine-5’-phoephate beiag bound at an alloeterio site of the 

deoxycytidylate deaminaee molecule and aoting ae the feed- 

baok activator of thla enzyme. A similar feedbaok aotlvatlon 

of deoxyuytldylate deaminaee by 2 ‘-deoxyoytldine-5 ‘-trlphoe- 

phate and a feedback inhibition of th$e encyme by 2’-deoxy- 

thymidlne-5’-trlpheephate wae deeoribed (Maley and Maley,19621 

Soarano et al., 196’j). 

It wae reported earlier that 6-asa-2'-deoxycytldlne-2-14C 

is phoephorylated In vitro by soluble proteins from the Ehr- 

lfbh aeoltee eelle, giving rise to 6-aca-2'-deoxycytidine-5'- 

phosphate-2- 14C while 6-asa-2’-deoxyurldine-2-14C is enly 

little phosphorylated under ldentloal oondltiene (Kgra and 

Sorm, 1963a,b). We have ebeerved in addition ta thfe thut the 

glyooeidic bond of the 6-asa-2’ -deoxycytidine moleoule ie 

metabolloafly stable end Is not epllt in viva after Intra- 
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peritoneal application to mice (Kgra, unpublished results). 

It could thus be assumed that 6-aza-2?leoxycytidine can be 

phosphorylated by the Ehrlich asaites cells to 6-aza-2'-deoxy- 

aytidine-5 ‘- phosphate which could activate the DNA biosynthe- 

sis through an interaction with deoxycytidylate deaminase in - 
vivo. For this reason the incorporation of unspecifically la- 

belled 14C-cytidine into the DNA pyrimidine baaes of the Ehr- 

lich asoites cells in vivo was investigated and the quantita- 

tive Change8 of this incorporation with simultaneous i.p. ap- 

plication of 6-aza-2'-deoxycytidine followed. The results of 

this work are presented here. 

Ehrlich ascites bearing mice (6th day after transplantation) 

were given i.p. 14C-cy-tldine (commercial preparation of the 

Institute for Research, Production end Application of Radio- 

isotopes in Prague) in two doses of 1.5 pC per monae, the in- 

terval between the injections being 6 hours. In the group 

there were three animals. The second group of three mice was 

given 14 C-cytidine plus 5 poles 6-aza-2'-deoxycytidine In 

0.2 ml. 0.9% sodium chloride solution per mouse (two doees 

as In the first group). The 6-aza-2'-deoxycytidine wa8 syn- 

thesized by Dr.Pllml (Pliml and Sorm, 1963). The mice were 

killed 24 hours after the first injection, the tumour oells 

were centrifuged, washed three times with physiological saline 

and extracted with lO$ sodium chloride solution containing 0.546 

sodium dodecylsulfate for l,,min. at 90°C. The lysed cells were 

centrifuged at 16,000 r.p.m. for 45 min. and fibrous DNA from 

the supernatant was precipitated with two volumes of 96% etha- 
nol. The isolated DI?A was dissolved In 0.31-NaOH and incubated 

at 37'C for 18 hours. The alkaline hydrolysis removed RNA and 

subsequent acldifioation with HCl resulted in a preolpltatlon 

of DNA. Aliquots of the purified DNA eolution were used for 
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08tiIUting speaific radioactivity of DNA in both group@. The 

DNA ooncentration in solution wa8 estimated by the reaction 

with diphenylamlne according to Burton (Burton, 1956). 

Table 1 ahows that the speoific radioactivity of' DNA In the 

second group (where 6-aea-2'- deoxycytidine was applied) ia 

about twioe as high aa in the control group (by 9%). 

Preparation 
inveetigated 

14C-DNA 

14C-thytine 

%-oytaslm 

Specific radioactivity $7 Inoreaac 
(oounts/min./,ole base,mg.DNA) ~$:~~~,'~~~t, 
10-t group 2nd group in group 2. 

6,072 11,925 97 

1,131 1,924 70 

2,917 6,493 122 

Table 1. Inoorporatlon of 14C-oytidine into DNA,epeolfic 
ra&ioaotivlty of DNA-thymine and cytosine In Ehrlloh asoltes 
cells (let group) and Increase of the incorporation of the 
radloaotlve preoursor on simultaneous application of 6-aza- 
2 ‘-cleoxyoyt idine ( 2nd graup) . 

The DNA aliquote were thwn hydrolyeed in 95% perohlorio 

aold for 30 min. at 100°C, the hydrolyeatea diluted with 

dietilled water and adsorbed on a microcolumn of Floritep after 

washing the column with aeveral ml. deat. H20 the radieaotive 

bases were eluted with 5% ethanol containing 5%~ ammonia. 

The eluted base8 were ohromato~aphically separate& in isspro- 

panel-HCl en Whatman paper No. 1 (Wyatt, 1951). The gone8 ef 

thymlne and oytoaine were cut out , eluted and allquote of the 

eluatcs used for epeotrophotametrio determination of the con- 

oentration of bases and for measuring the radloaotivity on a 

flow counter. These value8 served for caloulatlng the speclfio 

radioaotltity of thymine and oytoaine in DNA of both grouper. 

Ro traoe of uracil could be deteoted In the chromatogram of 
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the bases, this oonflrmiag the view that the preparatianwas 

completely free of RNA, 

It follows from the results shown In Table 1 that the spe- 

oiflo rabioaotlvity of DNA-thymine ie higher by 7096 in the 

2nd group of tioe which were treated with 6-asa-2’-deoxyoytl- 

dine. The dietrlbution of radioactivity in DNA-ojtoslne end 

thymine in the oontrol group 1 la in agreement with sfmilar 

results of Pruaoff (Prueoff, 1958). Speoifio radioactivity of 

DNA-oytosine wae more than twioe higher In the 2nd group, This 

eignlfioant inorease of lnoorporation of the radloaotive pre- 

oursor into DNA-oytoslne 8eem8 to Indicate that 6-aea-2'-deoxy- 

oytidlne-5'-phoephate oould be Involved la a feedbaok mechanism 

aotlvating a number of entymes anaboliaing cytldlne apI is ehown 

In Fig. 1 representing eohematioally the metabolian ef pyrimidiae 

nuoleosldea and nuoleotldes. 

6-Aca-2'-deoxyoytidlne is very probably phosphorylated in the 

sell to the nuoleotide 6-asa-2'0deoxyoytidine-5'-phosphate 

(6-asa-dCbIP) whioh activates dsoxyoJtidylate deaminase (K&a and 

Sorm, 1964) and thus also the biosynthesis of deoxyuridyllo aoid 

and probably thymldfne-5'-phosphates a8 paeoursors of DI?A. 

At the same time, it 8eeme poesible that the ensymes synthesfxing 

dCDP and dCTP oodld be activated, whloh Is refleoted in the slg- 

nlfioant lnorease in the lnoorperatlsn of radloaotive preoursor 
Iate DNA-ofioslne. Cytidfae-5'-diphwphate rednatase wao d6- 

soribed In Bsoherlohia 0011 (Reiohard et a1.,1961) and 8lmizSr 

ensymes redwing oytldl.me nualeatfdes probabli on the level of 

trlphosphates were found in the asoftio form of Nov$kaff'e 

rat tumour (Hoore and Hurlbert, 1962). The aotlvation of these 

enqymes oould enhanoe the utlllsatlon of 14C-oytfdlne for DNA 

blosyntheels. As Is shown by our preliminary experiment8 the 

applioatlon of 6-asa-2' -deoxycytldlne in vlvo results also 3~ 
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6-aea-CdR- - ----) 6-sea-UdR 

dUMP 

II ac%ivation d'pMp - -TdR 
UDP CDP v dCDP 

UTP-CTP -----+dC?TP 

Fig. 1. Metaballem of cytidin& (CR) and interaction with 
metabolltes of 6daea-2 ‘-deoxycytldine (6-ass-CdR) 

a raised Incorporation of 14C-oytidine into RNA of Ehrllch asol- 

tee cells. The interpretation of the mechanism of aation of 

6-aea-2’-deoxyoytldine on the nuoleic alrids biosynthesis in viva 

requires of oouree an experimental investigation of a number 

of detailed meohanieme. 

The results are in accord with the view that ensymee taking 

part in the biosynthesis of pyrlmidine nuolsotides are in a 

dynamic equilibrium in the living cell, the equilibrium being 

regulated by a feedbaok mechanism. Deoxyoytidylate deamlnaae 

seems to play an important control role In this encymatlo 

aeqbence. It is of Interest that 6-aza-2'-deoxyoytidine+'-phos- 

phate is the only hitherto known synthetic analogue of the 

natural substrate nhioh oan sot as a specific aotivator of deoxy- 

oytidylate deamlnase (KBra and Sorm, 1964). 

The activation of the 14C-c;rtidine metabolism br 6-aza-2’- 

deoxyoytidias in Volvo might aid ia pointing the way to other 

theorefioally add praotioally important prc&lems. 
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I am indebted to Dr. J.Pliml and Academioian F.Sorm for 

a sample of 6-aza-2'-deoxycytidine which wae used in the 

investigation. 
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