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The occurrence of 5-ribosyl~acil phoEpbate (5~RUP) in the ribonuclelc 
8Cid (m) Of 8 Vmiety of BOUrces (Cohn, 1960; hvia and Allen, 1957; aUrn, 
1959, and 08aw8, 1960) r8iees the problem of how thie capgaund ie syntheeieed. 
RalJ. and Allen (1960) have recently reported that erotic acid uIIB incorporateb 
eqp8U.y into the 5-RUP and uridylic acid of 8 yeast RNA fr8ction eoluble in 1 M 
eodium chloride. This result was interpreted to indicate that either the 

pathway leeding to the ayntheeie of uridyllc acid was 86 direct 88 that leading 
to the synthesis of 5-RUP or that 5-FWP wae synthesized d1recU.y from newly 
synthesized uridylic acid. 

The result8 to be presented in this gqer Indicate that neiaer of the 
above interpretations are q@@icable in rat liver. 
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Female albino rat@ of the Sprague-Dawley strain, weighing about 170 g 

were used. Each rat received an Intraperitoneal Injection of 7.7 pc of 

erotic aciWd4 (specific activity, 3 mc/mM). At each of thetimeperiods 

indicated in Figure 2, three rats were kU.led by a blow on the head and the 

livers quickly removed, pooled, and hanogenized in cold 0.25 M sucrose-0.00% 

C8CL2. '&ole cell.6 and nuclei were removed by centrifugation at 600 x &for 

10 minutes. lCPle Supernstsnt Was then centrifuged at 105,OOO x g for 60 minutes. 

This supernatant was made up to 54 El04 and the precipitated RXA and protein 

washed two times with 2s HClOh. 'Ibe RNA was hydrolyzed with 0.3 N KOH to its 

constituent mononucleotides as described by Osawa et aL(1958) and applied -- 
to Dowex-l-formate columns (1 cm x 20 cm). The nucleotides were eluted with 

a gradient elution scheme as shown in Figure 1. Fractions containing cytidyllc 

acid, 5-RUP, and uridylic acid were pooled, diluted approximately 10 fold, 

brought to a pH of 7.0 to 8.0 and reabsorbed on small (1 cm x 1 cm) Dowex-l- 

formate columns. The nucleotides were eluted with 4 N formic acid and lyophilized. 

The nucleotides were further purified by paper chromatography in the ieobutyrate 

solvent of Magasanlk et sl. (1950). -- 'Ihe ultraviolet-quenching spots were eluted 

in a smdl volume of water and spectrd. ratios in acid dnnd base determined to 

establish the purity of the nucleotides. For the calculation of each nucleo- 

tide concentration the foILLowing milllmolar extinction coefficients were used 

under acid conditions: 5-RUP, 8.6 at 260 w (Cohn, 1960); urldylic acid, 9.9 

at 260 q; cytidy~ic acid, 13.0 at 280 W. Calculations of the moles of 5=RUP/ 

100 moles of uridylic acid from the 260 w readings of the column chramatograms 

gave a value of approximately 28, in good agreement with those of other workers 

for a variety of soluble RNA'6 (Ixma, 1959; and OSaWrr, 1960). 

RESULTS ABD DISCUSSION 

AS shown in Figure 2 the incorporation of erotic acid Into 5-RUP occurs 

at a signlflcantly greater rate than into urldylic acid. 'Ibe specific activities 

of uridylic acid are 66.7, 72.0 and 58.5% of the specific activities of 5-RuP 
at the 4, 8 and 12-hour periods respectively. 

The greater labeling of 5-RUP of soluble RNA indicates that the pathrsy of 
its synthesis frcaa erotic acid is more dire&. than is th& of uridy1i.c acid or 

that the uridylic acid of RN& is diluted to a greater extent by (a) precursor 

pool(s) than is the 5-RUP of RNA. The alternate possibility that 5-RUF' is 
synthesized from newly synthesized uridylic acid while the uridylic acid 

incorporated Into RNA goes #rough a metabolic pool is doubtful but still cannot 

be discounted. 
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Figurel. Gradient elution chromatoe;raphic separation of individual mono- 
nucleotidee of total RNA of rat Uver. 
(1 cm x 2O cm). Conditions: 

DOwex-l-form&e column 

containing water. 
Fb7.mi.c acid system, 1OOO mL mixer -- 

Reservoir containing 0.5 M formic acid, fractions 
O-33; 4 M formic acid, fractions 34-96. column then washed with 
water until 260 mc~ readings dropped to 0.00. Ammonium formate 
system, 1OOO ml mixer containing water. 
ammonium fonnate, pH 4.26. 

Reservoir containing 1 M 

Figure 2. TIUE cowse ,of the incorporation of erotic acz~t~6-dl~ into ~-RIJP, 
uridylic acid, and cytidylic acid of soluble RHA of rat liver. 
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In the Interpretation of any results where the incorporation of a precursor 

into 5-RUP is ccqared to its incorporation into another constituent nucleotide 

of FNA it is Important that one is dealing only with RNA which contains 5-RUP. 

In the experiment presented here the presence in the soluble BMA of RNA, which 

does not contain 5-RUP and whose turnover rate is slower, would have sn effect 

on the interpretation of the data presented dependent on how much is present 

and to what degree Its turnover is different. At present the best approach may 

be to isolate specific amino acid transfer REEA's in an experiment of this type. 
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