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Previous communications from this laboratory (1,2) have described 

the preparation of a factor, probably an enzyme, from the soluble portion 

of rat liver homogenate that catalyzes transfer of amino acids from amino 

acyl-RNA to microsomal proteins. The present report describes the 

presence of an additional protein factor which is also required for 

transfer of the amino acyl group from soluble-RNA to the protein moiety 

of cytoplaemic ribonucleoprotein. 

In experimenta with intact microsomes it was observed that 

14 
incorporation of labelled amino acids from aoluble-RNA-amino acid-C 

into proteins required the presence of the non-particulate portion 

(100,000 X g supernatant) of the cell (1,2). A highly purified soluble 

preparation (approximately 500-fold purified on the basis of protein 

content, as compared to the “pH 5-supernatant” fraction of homogenate 

rupernatant) has been obtained (2). A similar requirement for a soluble 

fraction has also been reported from other laboratories and partial 
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purification of this transferring activity has been described (3,4). 

Our recent findings that this factor is heat-labile under certain 

conditions, togbther with observations that it is non-dialyzable 

and aalt-precipitable suggest that this activity is an enzyme. 

Ability to transfer a number of RNA-bound amino acids is increased 

to the same extent in the course of purification of this soluble 

factor (S-V), suggesting that this enzyme may catalyze transfer 

of eeveral or perhaps all the soluble-RNA-bound amino acids to 

microsomal protein (2). 

The present experiments have been carried out with 

purified ribonucleoprotein particles prepared from rat liver 

microsomes by extraction with deoxycholate essentially as 

described by Kirsch et al (5). Incorporation of radioactive -- 

amino acid from labelled amino acyl-RNA into purified ribo- 

nucleoprotein has been observed in the presence of crude 

(“pH 5-supernatant”, S-II) or partially purified non-particulate 

fractions (2-4, 6); however, in contrast to incubations with intact 

microsomes, the purified soluble enzyme S-V failed to catalyze 

incorporation into ribonucleoprotein particles (Table I). 

As shown in Table I, amino acyl transfer, comparable to that observed 

with preparation S-II, occurs when the purified soluble factor S-V is 

supplemented with a preparation obtained from microsomal extracts 

(M-I). The microsomal preparation, a heat-labile, non-dialyzable 

factor, was obtained by extraction of rat liver microsomes with 

deoxycholate; these experiments were carried out with the crude 

dialyzed deoxycholate-soluble fraction which contained less than 4% 

RNA. Attempts to purify and characterize this fraction are in progress. 
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TABLE I 

EFFECT OF SOLUBLE AND h4ICROSOMAL EXTRACTS ON 

AMINO ACYL TRANSFER 

Additions 

None 

Crude eoluble extract (S-II) 

Purified soluble fraction (S-V) 

Miorosomal extract (M-I) 

46 C-14Amino Acid Incorporated 
Into Protein 

0 

17 

0 

0 

24 Purified soluble fraction (S-V) 

t microeomal extract (M-I) 

Incubations contained buffered salt-sucrose media, 
soluble-RNA-leucine-C14 (0.1 mg. RNA, 1000 C. P.M. ), 
GTP, and ATP as described previously (2), approximately 
4 mg. of ribonucleoprotein, and 7 mg. of crude eoluble 
extract (“pH 5-supernatant”), 0.007 mg. of purified soluble 
fraction (2), or 0.6 mg. of deoxycholate-soluble microeomal 

I protein in a total volume of 1.9 ml. Time of incubation at 
370, 30 minutes. After incubation, the contents were diluted 
with media, centrifuged at 100,000 X g for 90 minutes ‘to 
obtain the ribonucleoprotein, and RNA and protein were . 
isolated as described (7). 

In the absence of soluble fraction, this microsomal extract did not 

catalyze the transfer reaction. 4 

These results euggeat the requirment for at least t.wo separate 

activities in the transfer of amino acid from soluble-RNA to the 

protein component of ribonucleoprotein particles. One of the activities 

has been obtained from the soluble portion of rat liver homogenates and 

has been extensively purified; the other component has been obtained 

9 Incorporation of amino acids into the RNA moiety of microsomes 
and ribonucleoprotein particles, possibly intermediate in the 

incorporation of amino acids into protein, ,has also been observed 
and will be described separately. 
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from the microsomes but appears to be pres&t in both the soluble 

and microsomal fractions. The finding that the crude soluble fraction 

S-II catalyzes the transfer reaction in the absence of microsomal extract 

M-I is consistent with this view; further, partial resolution d the two 

activities from homogenate eupernatant has been obtained by aalt- 

fractionation procedures. The microsomal factor is considerably more 

labile; its activity is rapidly lost even when etored frozen. The effects 

of glutathione on this syetem are variable and will be described in detail 

subsequently; although the combined enzyme preparations usually show a 

marked dependency on glutathione, it does not appear to replace either 

of the two factors described above and some preparations (for example, 

those described in Table I) have been obtained which are active in its 

absence. 
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