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The effect of fatty acids on amino acid incorporation 

It  has been observed that brain ribosomes are considerably more active in the in- 
corporation of amino acids in vitro than the microsomes from which they are derived 1. 
Since deoxycholate sohibilizes the lipid-rich membranes of the endoplasmic reticulum, 
it was of interest to determine whether or not various lipids could inhibit the incorpo- 
ration of amino acids into brain ribosomes. Lecithin, cephalin and neutral fats had 
little or no effect; however, in the presence of free fa t ty  acids, a marked inhibition 
of amino acid incorporation was found (Table I, .Fig. I). 

Although lauric acid appeared to be the most effective inhibitor, correlation 
between chain length and inhibition was made difficult by the insolubility of the 
fat ty acids at magnesium concentrations necessary for optimal incorporation. In- 
creasing the magnesium concentration from 5 to io  m M did not reduce the inhibition 
caused by i mM lauric acid, a fact which indicates that  the fat ty  acids do not act 
by removing magnesium from the medium. 

Brain microsomes when assayed by the method of VAN DER VIES 2 were found 
to contain 50 mtzmoles of free fa t ty  acids per mg protein, a value which increased 
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Fig. I. The effect of lauric acid concentration on 
[t4C] leucine incorporation into brain ribosomes. 
Conditions as in the legend to Table I. Maximal 
incorporation (in the absence of lauric acid) was 

25o counts/min/mg protein. 
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Fig. 2. The effect of ATP on fatty acid liberation 
from liver microsomes. Eachtubecontained:  Tris 
buffer (pH 7.6), ioo/*moles; MgCll, IO pmoles; 
microsomes, 5o mg protein. Final volume, 2 ml. 
Fat ty  acids were determined according to VAN 

DER V I E S  2. 

to 12o mr, moles upon incubating for 15 min at 37 °, in the presence of Tris buffer and 
magnesium. It seems probable, therefore, that the discrepancy in amino acid in- 
corporation between brain ribosomes and microsomes may be explained by the 
inhibitory effect of free fat ty acids. 
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Since the initial rate of amino acid incorporation into liver ribosomes is the 
same as that into the corresponding microsomes 3,1, it is significav ~ that no free fat ty 
acids could be detected in the latter particles, even when 5o mg of protein were 
taken for assay. Upon incubation of liver microsomes, however, we observed a liber- 
ation of free fat ty acids, which could be partially prevented by the presence of 
ATP (Fig. 2). It  may be suggested, that the accumulation of these inhibitory sub- 
stances in liver microsomes, during incubation, could contribute to the rapid decrease 
in the rate of amino acid incorporation observed with these particles. Furthermore, 

T A B L E  I 

T H E  E F F E C T  OF L I P I D S  ON A M I N O  A C I D  I N C O R P O R A T I O N  I N T O  R I B O S O M E S  

Complete sys tem:  Tris buffer (pH 7.6), 5 ° #moles;  MgC12, 5 #moles;  ATP, 2 #moles;  phosphoenol-  
pyruvate ,  io #moles;  py ruva t e  kinase, o. i  mg; GTP, 0.2 #mole;  L-Ex4Clleucine (6.1 #C/#mole),  
o . I  #mole  (36oooo counts) ;  guinea-pig liver supe rna t an t  ( iooooo × g), I m g  protein;  brain  ribo- 
somes, 1.5-2.o mg protein;  lipid, i #mole. Final  volume, i ml. Incuba t ions  were for 30 min at  37 °. 

Additions % inhibition 

Octanoic acid o 
Capric acid 19 
Lauric acid 56 
Palmitic acid * 27 
Stearic acid* 2 i 
Lecithin * o 
Cephalin * o 
Triolein * o 

* These compounds  were tested in the presence of purified 4 Tween-2o (5 mg). Lecithin and 
cephalin were commercial  prepara t ions  obtained from the Sigma Chemical Corp. 

ATP, besides yielding the necessary energy for the activation of amino acids, may 
affect the incorporating system, indirectly, by controlling the accumulation of in- 
hibitory substances. 

These in vitro findings may indicate one of the mechanisms involved in the regu- 
lation of protein formation. 
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