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It has previously been found (Klenow, 1963) that 3'-de- 

ATP accumulates in Ehrlich ascites tumor cells incubated 

with low concentrations (about 0.5 pole/ml) of 3'-deoxyade- 

nosine (Frederiksen et al.). Under such conditions the con- -- 

centration of acid-soluble ribotides changes to only a small 

degree. It has, furthermore, been shown (Klenow and Frede- 

riksen, 1964) that the DNA-dependent nucleotidgltransferase 

isolated from the nuclei of Ehrlich cells is inhibited by 

very low concentrations of 3'-deATP. It was of interest, 

therefore, to investigate the possible effect of 3'-deATP 

on the RNA synthesis in whole cells. 

It has been found (Klenow and Overgaard-Hansen, 1964) 

that the rate of incorporation of 32 Pi into the ester phos- 

phate of the acid-soluble ribotides is greatly stimulated 

by low concentrations of 3 c-deATP under the experimental 

conditions used, i.e. cells suspended in Tyrode's solution 

supplemented with glucose and succinate. The effect of 3’1 

deATP on the rate of incorporation of 32 Pi into the nucleic 

acids would, therefore, under such conditions not reflect 

the possible effect of this compound on nucleic acid synthe- 

sis. In a search for conditions under which the labelling 
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of the ester phosphate of the acid-soluble ribotides was 

unaffected of the presence of 3'-deATP it was found that the 

medium of Harbers and Heidelberger (1959) met this require- 

ment. In this medium about 1.4 voles of 3'-deATP accumulate 

per g of Fhrlich hyperdiploid ascites cells (wet weight), 

when the cell suspension contains 0.35 pmoles of jr-deoxya- 

denosine per ml, and about 2.6 pmoles of 3'-deATP, when the 

suspension contains 0.7 pole per ml. In neither of the ca- 

ses did detectable amounts of 3'-deADP or 3'-deAMP accumulate, 

and the concentration of the acid-soluble ribotide pool was 

not different from that of the control cells. With both con- 

centrations of 3'-deoxyadenosine the incorporation of J2P i 
into RNA was partially inhibited. The maximal inhibition 

(about 50 $1 was obtained after an induction period of about 

60 min (see Fig. 1). 
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Fig. 1. Effect of 3'-deoxyadenosine on incorporation of 32Pi 
into RNA of Ehrlich ascites tumor cells in vitro. Each ves- 
sel contained per ml: Ehrlich ascites tu.%%rcsllls, 100 mg (wet 
weight); ascites fluid, 400 p-1; Robinsonls medium (Robinson, 
19491 containing lucose 
20 mwoles; and 3 Pi, 4 (5.6 x 10-3 M), 500 ~1; 

15 PC. Additions: l - l 
folic acid, 

- 0 3 
3'-deoxyadenosine (0.35 wale); x - x , jf-deo$%z%s?ne 
(0.7 Fmole). Specific activity was determined as previously 
described (Klenow, 1963). 
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Sibatini et al. (1959) hav e shown that treatment of a- -- 

queous suspensions of mammalian cells with cold phenol sepa- 

rates the RNA into two fractions. After centrifugation one 

fraction is bound in the interphase, and the other can be 

recovered from the aqueous phase. The former fraction has 

been shown to be identical with the nuclear RNA, while the 

other is cytoplasmic RNA (Georgiev et al., 1961; Harris and 

Watts, 1962). The nuclear RNA may be separated into several 

different fractions by treatment of the interphase with phe- 

nol at different temperatures. The fractions obtained in this 

way differ with respect to base composition and rate of la- 

belling with 32 Pi (Georgiev and Mantieva, 1962). In the ex- 

periments presented here the nuclear RNA was separated into 

two fractions by treatment of the interphase with sodium 

laurylsulphate and phenol at 70' according to a procedure 

similar to that of Holland (1963). After subsequent cooling 

to 0' and centrifugation one nuclear RNA fraction (n-RNA I) 

may be obtained from the aqueous phase, while another nucle- 

ar fraction (n-RNA II) still remains in the interphase. 

Fig. 2 shows that n-RNA II obtains the highest specific 

activity, when cells have been incubated with 32 Pi and that 

the rate of labelling of this fraction is not inhibited when 

the cells contain 3'-deATP. The n-RNA I fraction has a five- 

fold lower specific activity than that of n-RNA II, and the 

rate of' labelling is about 40 5 inhibited by 3'-deATP. This 

probably means that the two nuclear RNA fractions are meta- 

bolically different, and that n-RNA II may be formed inde- 

pendently of the rate of formation of n-RNA I. The RNA pre- 

sent in n-RNA I and n-RNA II amounts to about 9 and 4 5 of 

the total RNA, respectively. The labelling of cytoplasmic 

RNA (C-RNA) appears to be strongly inhibited in the cells 
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containing 31-deATP. 

It has previously been found that the DNA-dependent 

RNA nucleotidyltransferase reaction catalized by an enzyme 

isolated from the nuclei of Ehrlich ascites tumor cells is 

immediately and completely inhibited in the presence of 3’- 

deATP in concentrations equimolar with ATP, and even when the 
I 
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?$' :,to different RNA fractions of Ehrlich ascites tumor 
Effect of jr-deoxyadenosine on the incorporation of 

celfs in vitro. Each vessel contained per ml: Ehrlich asci- 
tes tGr=s, 85 mg (wet wei ht); ascites fluid, 415 ~1; 
Rob nson's medium (Robinson, 

3 
19 9) & containing 

10' M), 500 ~1; folic acid, 20 mvoles, and 3 
flucose (5.6 x 

Pi, 20 KC. 
Additions; o - o , none; l - l , Jr-deoxyadenosine (0.35 
pmole). 

3-Deoxyadenosine was added to experimental flask after 
incubation with shaking for 30 min at 370. Samples were with- 
drawn at time intervals, the cells were washed with 0.15 M 
NaCl. Suspensions of washed cells were treated with 1 vol. 
phenol at O" for about 10 min. After centrifugation the 
aqueous phase containing cytoplasmic RNA was made 10 mM with 
respect to MgC12, and treated with 2 vol. 96 $ ethanol. The 
RNA precipitate was dissolved and reprecipitated essentially 
as described by Holland (1963). The interphase was washed 
several times with phenol-phosphate buffer mixtures, and fi- 
nally treated with sodium lauryl sulphate and phenol at 700. 
After centrifugation of the cooled mixture, n-RNA I was ob- 
tained from the aqueous phase by precipitation with MgC12 
and 2 vol. ethanol. The n-RNA II fraction was obtained to- 
gether with protein as a precipitate from the remaining in- 
terphase after addition of about 10 vol. 66 $ ethanol. Spe- 
cific activities of RNA were determined as previously de- 
scribed (Klenow, 1963). 
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ratio of ATP to jr-deATP is 25 to 1 the inhibition is com- 

plete after a lag period. Since the results presented in 

Fig. 2 auggtiat that the synthesis in whole cells of one or 

more of the RNA fractions of nuclear origin is not inhibited 

by 3'-deATP it may be concluded that the preparation of nu- 

cleotidyltranaferaae employed catalizea the synthesis of on- 

ly some of the nuclear RNA fractions and that these frac- 

tions are different from n-RNA II. This is further discussed 

in the following paper concerned with the effect of actino- 

mycin on RNA synthesis (Klenow and Frederikaen, 196h a). , 

The cytoplaamic RNA fraction has been analyzed after 

centrifugation in a sucrose gradient. It was found that the 

labelling of both the a-RNA and the two riboaomal RNA frac- 

tions were strongly inhibited in cells containing 3'-deATP. 

Experiments with high speed aupernatanta of E. coli 

have shown that the incorporation of ATP into the terminal 

position of a-RNA is not influenced by the presence of 3’- 

deATP in concentrations equimolar with ATP (Frederikaen and 

Klenow, 1964). The pronounced inhibition is, therefore, pro- 

bably due to inhibition of de novo synthesis and not to in- -- 

hibition of a possible exchange of the terminal nucleotidea. 

The present results show that 3'-deATP strongly inhi- 

bits the incorporation of 32Pi into cytoplaamic RNA. Under 

these conditions the labelling of one nuclear RNA fraction 

is inhibited about 40 5, while that of another nuclear RNA 

fraction is uninhibited. The latter fraction has the high- 

eat specific radioactivity, and is more tightly bound to 

protein than the rest of the RNA. 
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