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1. Intreduction

A number of organisms readily incorprsate ¥FlUra
into their RNA’s [1, 2] . This incorporation 18 largely
the result of FUrd replacement of wuridine, although a
number of minor pyrimidines are alsw replaced ([3]
and references therein). FUra is apparently converied
to FUrd triphosphate and FOy1 iriphosphate 14],
although no evidence for the incorporation of the 1at-
ter into RNA has previcusly been reported.

Data presenied here indicate that a small amount
of FCyt is present in RNA of Eseherichin colf grown
in the presence of FUra. ldentification was based on
{1} i1s mobility in thinlaver and paper chromatogra-
phy systems, {2) its ultraviolet spectra, and (3) its ap-
parent ability to be deaminated under acidic condi-
tions giving # FUrd-like product. The amount of FCyi
found in FlUra-iRNA ranzed from 0.6 1o 1.2 mole %,
while in FUra-containing tRNA the values weme 0.5 to
1.0 mole %. Limited treazment of radioactive FUra-
tRNAz with venom phosphodiesierase indicates that
FCy1 is not concenirated at the 3-ends of the pelynu-
clectide chains.

2. Materials

Unlabeled 5-fluorouracil and 5-Muorocy idine were
kingdly provided by Dr. W.E. Suoit of Hoffmun-

Abbrevigtions
Flira : Sfluorouzacit
Flrd : S-fluorpuridine
Foyy : S-flnorocyBdine

Flira-tRNA : S-fliorouraeilcontaining tRNA.

Nprth-Holland Publishing Company — Amsterdam

-
il &

LaRoche. Inc. [2-19C] 5-Fluorouracil (16.4 mCi/
mmole) was purchased from Schwarz BioResearch and
used without further purification. [6-3H} 5-luorouracil
{1.08 Ci/mracle) was from Amersham/Searle. About
4% of the total radioactivity did ast chrematograph

as 5-fluorouracil and was rernoved before use. Other
matertals were described in {3].

3. Methods

3.1. Bacrerial growth and RNA isolation

E. coli were gre - 1 under vigorous zeration at 37°
in the salt medinm of Davis and Mingioli [5]. modi-
fizd to contain 1mg FeCly per £, at a final ghicose con-
centration of 1% as previonsly described [3]. In the
early exponential phase of growih unlabeled FUra
and thymidine were adéed 1o the culiture, followed 5
min later by the radioactive FUra. incubation was con-
tinued for 3 hr. The final concentration of thymidine
was 235 pefml, whereas that of valabeled Fllra was 12
and 20 pgfmi in the MC- and 3H-1abeled culiures, re-
spectively. Labeling was carried owt with either 30
uCi of [2-13C]5-fluorouracil or 750 uCi of [6-3H]:-
flucrowracil. Celis were harvested by certrifizgation
and the IRNA prepared as described [3], except that
a 2 M NaUCl precipitation preceded the isopropanol
hizatment. The high molecalar weight rRINA was pre-
pared from the 2 NaCTl precipiiate by resuspending
ihe maierial and passing it over Sephacex G-75 [3].
The material eluting at the void volume was collected,
pracipitated with ethanol, and used without further
purification. Nucleotide analyses 6] of ihe various
spmples nsed gave ﬁ,%rﬁdﬁﬁ X 100-walzes of 80707,
for the TRNA’s znd 70—-B5% for the 1IRNA’s.
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3.2, Large-scale Tsoletion of e miner nucleoside
Jrom u Labeled Rijrg-tRNA

About 3 mg of FUra-1RNA was hydrolyzed en-
zymically 1o the nucleaside level [3], applied to im-
pregnaled Whatman no. 1 paper as a streak 22 em
wide, and developed in the systemn of Lane [7]1. A
faint wltraviolet absorbing band, which migrated
slightly ahead of adennsine was cut ont and eluted
with water. After concentrating, the eluent was ap-
plied to a small cohunn (1 50 cm) of Sephadex G-10
and eluted with water. The materizl eluting between
33—39 ml was collecied, pooled, and freeze-dried. The
same fractionation procedure was carried ont with a
samnple of nuclessides from normal (RNA. No ultra-
violct-asbsorbing band conld bs detected in the region
cut out for the FUra-RNA sample. In addition, when
this region was eluted and passed over Sephadex G-10,
virtually no Apgg-absorbing material was found elut-
ing between 3339 ml.

3.3, Liliraviolel speclya

‘The concentrated material (33—39 mil) from
Sephadex G-10 was dissolved in 1 ml of 0.01 M potas-
sium phosphate {pH 7.1). Exactty 0.80 ml was placed
in a semi-micro silica cuvet {1-cm path length) and the
speciry token in a Gitford 240 spectrophoiometer. The
sample was acidified by the addition of 10pl of 4 M
HC { final cone. of HCL, 9.05 M; pH ~ 1.75) and final-
Iy made basic by the addition of 20 1 of 4 M XKOH
{finad vone. of KOV, 2.05 M; pH ~ 12.2). The appro-
priate additions were also made to the blank.

3.4 Venom phosphodiesterase diyestions

Radioactive FUra-tRMA’s were snzymically di-
gested For 30 min at 37 as described [8]. Following
this inembation the entire smivture was precipitated
with cold HCIO, and cenirifuged. The precipitate was
resuspended and subjected to complete enzymic diges-
tion to the nocleoside level [3]. The sapernatant was
nentralized with KOH, centrifuged, and the nucleo-
tides converted 1o nucleosides {3]. The mucleoside
mixturas fonnd in hoth the supernatant and precipi-
tate were resolved by paper chromatography [3] in
the presence of an unlabeled FCyt marker. The nor- -
mal separated nucleosides were quantitajed spectro-
photomelrically {G] and the radicactive FCyt and
FUrd spots by either eluting first and counting an
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Teble 1
Ryvalues of the unknown component and related eompounds

Thin-layexr Paper
A B C D E
Uriding 0.58 090 0.568 0.15 0.56
TCy1idine D62 0.54 042 D.19 0.22
Anthentic 54Toore-
ey tiding D.67 049 0.3% 0.25 0L9
Unknown radioactive _
nucleopside 0.68 .53 DA% 0.25 0.4%
SFlupronridine - - - - 0,62

Ascending thinelayer chromatography was run on Easiman
{6084) pre-cozted cellulose plates i solvent sysiems A
throngh D. A, t-butanok methyl ethyl ketone:HaO:cone.

N OH (40: 30: 20. 10) {9]; B, isoprepanol:He O:eonc. HCT
{65:18.4:16.4) [B]: C, 2-propanol:cone. HCL:H0
{85:22:18) {10] : D, n-botanol:NH,OH: H,0 {86:5:14) {103
E, Etanol:Ha O 175:25) on (NHs)ds S0, impregnated paper
I71. For R j-ca_ﬂcu]atiﬁn‘s the nnlabeled mocleosides wers [o-
caied pnder uliraviolst 3ight and their positions measnred.
The chromatogran was then ent inse 0.5 X 2 om strips and
each sizip was countsd in toluens sciniillator 76].

aliguot {3] or counting the entire chromatogram spot
suspended direstly in & tolusne scintillation mixture
fé0 .

Gther spectrophotometric and counting methods
were ag deseribed [37.

4. Resnlts and discussion

During studies on RMNA isolated from E, coli
treated with redioactive FUra, a minor radioactive
copmponent in addition jo FUrd was observed. This
mnidentified component was found migrating near ade
nosine in the paper chromatographis systemn of Lane
[7} after a total enzymic-digestion to the nucleoside
Jevel pfboth IRNA and higher molecular weight
TRNA (see peak 5, fig. 4 in [3]).

[ CIFUratRNA was hydrolyzed to the nucleo-
side level enzymically and the relative chromatograph-
ic mobilities of the unknown nuslecside, now charae-
terized as FCyt, and 1elated nucleosides determined
{(1able 1). The mobilities of the nnknown nucleoside
and authenric FCy1 were assentially identical in all
solvent systems, Isolation of the ¥ C-labeled minor
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Fiz. 1. Speetra of anthensic FOv1 B and the nnknown B ne-
cleoside isolated from FUra-iRMNA after enzymic dicestion
{w—a—a), pi 7.1; {0--0--0), (0.05 M XOH; {(&--a--2)
0©.05 M HCL.

componeni and treaiment with 1M HC for 13 hr at
93", resulted in the mzjority of the label now migrat-
ing with Flrd in selvent £. An anthentic sampie of
FCy1, sublected to the same acidic condiions, gave a
product having an Ry in solvent E identical to that of
authentic Fllrd. This product also had an uliravicisl
spectra at pH 2, 7, and 12 essentially identical to ap-
thentic Flird.

Large-scale isclation of the unidentified compo-
nent from vniabeled FUra-tRNA gave sufficient mate-
rial to run an nhraviclet spectra, Fig. 1 shows the spee-
ira of the unidentified compound and that of avthen-
tic FCy1. The two are virtually identical at all thres
pH-values.

The presencs of FCy1 in IRNA sugpested that the
incorporation oceurred during polynuclentide biosyn-
thesis and was not merely the result of incorporation
into the CCaA-end group of tRNA. To confinm this,
3H- and 1#Clabeled FlUra-tRNA was partially 4
gested with venom phosphodiesterase and the acid sol-
uble and insoluble products examined. The resulis are
shown in table 2. The ratios of the cpm of FCy1 per
nmoie of cytidine are similsr for the solnble and insol-
vble fraclions of both 1IRNA preparationz. These re-
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Table 2
Ratio of FCyt 0 cyiidine m diff2rent fractions of venom
phosphodiesterase-treated 1RIVA s,

{epm FOr t/amole oy hdine)

Acid solzbis Acid precipiiable

[ "HIFU-tRMA 5.46
1P CIFUARNA 22.5

hSa)

5.9
19.3

The ¢y tidinefadenssine melar matios in the soluble fractions
were 1.25 1o 1.32.

sults indicate that FCyi is not preferentially incorpa-
rated into the CCA-end group of tRNA.

The ampunts of FCy1 found in Fira-tRNA ranged
from 0.6 10 1.2 mole%, while in FUra-sRMNA the val-
ves were slightly lower o1 0.5 to §.0 mole%. Assuming
FCvyt replaces cytidine in RNA the lower values for
the TRMA’s are consistent with the lower mole% of
cytidine present in these spacies relative to the tRNA’s,
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