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During a study of the influence of diet on liver ribonucleic 
acid (RNA) metabolism (Prosser, Mallinson & Munro, 1960), cell 
sap was prepared by centrifuging rat liver homogenates for 1 hr. 
at 105,000 g and was then fractionated by more prolonged centri- 
fugation to yield a post-microsomal pellet (Goldthwalte, 1959). 
Nhen this pellet was incubated for 10 min. with ATP and 14C- 
leucine but without cell sap, incorporation of the labelled 
amino acid occurred to an appreciable extent, the greatest 
activity being observed with pellets prepared from protein- 
depleted animals. Although the post-microsomal pellet is rich 
in RNA, preliminary experiments indicated the absence of soluble 
RNA (sRNA). The nature of the incorporation was therefore 
studied further. 

Methods 
Liver cell fractions were prepared from protein-depleted 

rats, since our earlier experiments had shown more active uptake 
of leucine Into the RNA of post-microsomal pellets obtained 
from such animals. Male rats were fed a protein-deficient diet 
for 5 days before homogenising their livers in 2.5 vol. ice- 
cold phosphate-buffered medium (Rendi & Campbell, 1959). After 
spinning at 18,000 g for 1 hr. to remove nuclei, mitochondria 
and heavier microsomes, the homogenate was centrifuged at 
105,000 g for 1 hr. to provide a light-microsome pellet. The 
supernatant fluid from this spin was then centrifuged for a 
further 5 hr. at 105,000 6 to yield a second pellet (poet- 
microsomes) and a final cell saa. The microsomal and post- 
microsomal pellets were resuspended in medium. These suspens- 
Ions and the cell sap were each adjusted to pH 5.2, the 
resulting precipitates separated and redissolved in medium, and 
assayed for protein by the method of Lawry, Roaebrough, Fair & 
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Randall(1951) and for RNA content by ultraviolet measurements 
after perchloric acid (PCA) extraction. 

Amounts of the three cell-fraction preparations containing 
approximately the same quantity of RNA were incubated individ- 
ually with ATP and 14C-leucine in the presence or absence of 
rlbonuclease (RNAase). The reaction was terminated with ice- 
cold 0.4 N PCA, the precipitate washed three times with 0.2 N 
PCA at 0' and then with lipid solvents. The dry powder 
remaining was either (a) dissolved in N NaOH, plated directly 
on planchets using lens-paper (Garrow & Piper, 1955), and 
counted with a windowless flowcounter (total activity), or 
(b) extracted twice with 0.4 N PCA at 70' for 20 min., the 
residue being then plated and counted a8 above (hot PCA residue 
activity). The difference between the total and PCA residue 
activity provides the hot PCA soluble activity (Tables 1 & 2). 

Results 
Table 1 shows the uptake of radioactivity by each cell 

fraction when incubated with ATP and 14C-leucine for 1 hr. 
The greatest activity extractable with hot PCA was obtained 
with the cell-sap preparations: this activity, presumably 
associated with RNA, was wholly suppressed by adding RRAase 
at the start of incubation. A smaller but still significant 
amount of radioactivity was obtained In the hot PCA extracts 
of the post-microsomal preparations and was also RNAase- 
sensitive. The microsome fractions showed little uptake of 
label which could be extracted with hot PCA. 

Incorporation of leucine by the protein (hot PCA extract- 
ed residues) of the cell sap and the microsomes was slight. 
However, incorporation Into the protein of the post-microsomal 
pellet was considerable and addition of RNAase at the start of 
incubation slightly stimulated this uptake. Because the in- 
cubation mixtures for each fraction had been adjusted to provide 
the same initial RNA content, the post-microsomal pellet pre- 
parations contained less protein per tube than the other two 
fractions (Table 1); consequently, the difference in uptake 
between the post-microsomes and the other two fractions is 
accentuated when related to the amount of protein incubated. 

Using detergents to disrupt liver microsomes, Zalta (1960) 
obtained evidence of a RNAase-resistant system for amino acid 
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TABLE 1 

Effect of ribonucleaee on 14 C-leucine uptake 

by different liver-cell fraction% 

RNA at Hot PCA Hot PCA 
Cell fraction RNAase end of soluble residue 

added incubation activity activity 

Cell sap 0 
+ 

per cent cte/tube eta/tube 

7: 978 21 
9 19 

Poet-micro%omes 0 48 53 119 
+ 10 10 147 

Mlcroaomee 0 
+ 

59 
10 

13 
4 1; 

Amount6 of eaoh oell-fraction preparation were taken to 
provide approximately 225 vg RNA per tube initially; the 
initial protein oontent per tube averaged 4.56 mg for 
oell sap, 0.87 mg for post-microsomee and 1.01 mg for' 
mlcrosomes. The eamples were inoubated for 1 hr. at 
370 in 1 ml of phoephate-buffered medium to which were 
added 10 pmoles ATP and 1 PC 1-14C-DL-leucine (Rendi & 
Campbell, 1959). 
per tube. 

RNAaee, when added, provided 300 pg 

ments. 
Data are the average of 2 identical experi- 

incorporation. In some of his preparationa, the combined 
addition of all four nucleoside triphoephatea, an amino acid 
mixture and RNA reeulted in a considerable increase in ,incor- 
poration. In our eystem, inclusion of GTP, CTP and UTP 
increaeed total uptake of 14C-leucine to about the 881118 extent 
in the preeence and abeence of added amino acid% (Table 2). 
However, the preeence of the amino acid% in the reaction mixt- 

ure reeulted in a redistribution of radioactivity when the 
triphosphates were added : the hot PCA-soluble activity fell 
by 234 count% and activity in the protein rose by 561 count%. 

Disoueeion 
Ribonuolease-reel&ant eyetema for amino acid incorporation 

have been described in bacteria (Beljanaki & Ochoa, 1958iWachs- 
mann, puruhara dWi%man, 1960) and in fragment% obtained from 
liver microeomes following the action of detergenta (Zalta, 
1960) . Our etudies suggest that RNAaae-reelstant incorporation 
Into protein may be restricted to one fraction of the liver 
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TABLE 2 

Effeot of nuoleoside triphoephatee and an amino aoid 
mixture on 14C-18uoin8 uptake by the post-miorosome fraction 

RNA at Total Hot PCA Hot PCA 
Additions end of soluble residue 

Incubation activity activity activity 

peroent o ta/tube ate/tube o te/tube 

None 80 1283 322 961 
GTP, CTP,UTP 59 1479 402 (+80) 1077 (+116) 

Amino aoide 61 1113 379 734 
Amino acids + 

GTP, CTPJJTP 58 1440 145 (-234) 1295 (+561) 

Condition8 of inoubatlo8 a8 In Table 1, the samples being ln- 
oubated for 2 hr. at 37 . Nucleoeide triphoephates added to 
give a final concentration of 60 lqrmoles per tubet the amino 
acid mixture provided 5 ~0188 per tube of each of 17 L-amino 
aoida (leuoine being omitted). Data are the average of two 
identfoal experlmente. Addition of the nuoleoeide triphoaphatee 
inoreaeed uptake Into the PCA reeldue to a significantly 

r 
ater 

extent In the preeence of the amino acids (P lee8 than 1 . 

0811, the pos t-microeomee. Unlike Zalta’s miorosomal fragments, 
incorporation by the .poet-mloroeomea depends on the provieion 
of ATP. There ie reason to think that eRNA ia not involved in 
the labelllng proceae, since (5) the amounts of RNAaee ueed 
were eufficient to remove any 8RNA within the firet 10 min. of 
incubation, yet labelling of protein ha8 been obtained almost 
linearly for at leaet 2 hr. In the preeence of RNAaae; (ii) no 
sRNA fraction wa8 observed when RNA extracted with phenol from 
the poet-microsomee 1188 Sep8ZXt’ed on Eoteola columns; (iii) 
when phenol-extracted RNA from the poet-mloroeomee wae added to 
pH 5 enzyme preparations made from cell eap, it failed to stim- 
ulate uptake of labelled amino acide, although this eystem is 
seneltive to addition of phenol-extracted sRNA. 
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