
Vol. 12, No. 5, 1963 BlOCHEMICAl AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

ISOLATION OF 3-METHYLURIDINE AND 3-METHYLCYTIDINE 
FROM SOLUBLE RD3ONUCLEIC ACID 

Rose H. Hall, Department of Experimental Therapeutics 
RosweIl Bark Memorial InsWute, Buffalo, New York 

Received July 8, 1963 

A number of methylated bases have been found in ribonucleic acid inchul- 

5ng 5-mewluridine axul5-methylcytidine. This communication describes 

isolation of two addWonal methylated pyrimidjne nucleoeides from soluble RNA, 

3-methyluridine and 3-methylcytidme. Five grams of yeast soluble RNA pre- 

pared according to the method of Holley et al. (1961) was dhxlyzed against three -- 

changes of distilled water (12 hour8 each change). The RNA was hydrolyzed 

enzymaticaIly to ita constituent nucleosidee as previously described (Hal& 

1963). The digeat was divided into four equal portions and each portion was 

frtinat8d on a partition column u&g the basic procedure of Hall (1962) as 

dh&rated in Figure I, The fractions corresponding to peak A were pooled aud 

concentrated to a gum. Tbis material was refractionated in the above manuer 

on a second partition column containing 50 g. of CeJite-545. (Solvent system, 

g-butanol : water : cont. ammonium hydroxide, 15 : 5 : 2). The first 100 cc of 
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WLUME CC. 

Fig. 1. Fractionation of the mixed nucleoeidea obtained from enuymic bydrolyeie 
of 1.25 grams of yeast S-RNA. Cohunn size 2.54 cm. x 80 cm., paoked with 
150 g. of a mixture of Celite-545 : Microcel-E, 9 : 1. Solvent 1; ethylacetate : 
8-&-l: a formic acid, 4: 1: 2. At point between uridine peak and 
peak B, solvent was changed to ethylacetate : @xttanol :.water, 1: 1: 1. 
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solvent eluted 2’-g-methyladenosine and the second 100 cc of solvent eluted a 

second ultraviolet absorbing peak. The second fraction was concentrated and 

streaked on Whatman #3 MM paper which was then developed in solvent A for 

24 hours. The major band contained 2r-~-methyhu%line. A faint band running 

just ahead of the 2’-G-methyluridine was eluted and rechromatographed in 

solvent D. Re-elution of the resulting band gave 200 pg of a nucleoside identified 

as 3-methyluridine. The isolated compound exhibits the same ultraviolet 

spectra and paper chromatographic properties as a synthetic sample prepared 

according to the procedure of Miles (1956). 

3-Methylcytidine was isolated from the last peak (labelled cytidine) of the 

column separation &own in Figure 1. The fractions containing cytidine were 

rechromatographed on a partition column packed with 150 g of Celite-545 

according to the basic procedure of Rail (1962). (Solvent system, ethylacetate : 

n-butanol : water, 1: 1: 1). A small peak was eluted first, followed by a major 

peak consisting most& of cytidine. The fractions corresponding to the leading 

edge of tbis large peak were concentrated to a small volume which was then 

streaked on a sheet of Whatman #3 MM paper, 6 inches wide. After develop- 

ment for 24 hours in solvent E, a faint band was observed just ahead of a heavy 

band of cytidine. This faint band contained 500 fig of a compound which 

cbromatographically and spectroscopically was identified with 3-methyl- 

cytidine synthesized according to the method of Brookes and Lawley (1962). 

When the isolated compound was boiled in N/10 sodium hydrozide for 30 min. 

it was converted’into a new compound identical with 3-methyluridine. This 

inherent susceptibility to deamiuation raises the possibility that 3-methyl- 

uridine could arise from 3-methylcytidine during the isolation procedure. 

3-Methyluridine (230 pg) was isolated in the manner described above from a 

two-&am sample of soluble RNA prepared from human liver according to the 
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method of Brmmgraber (1962). This RNA sample was diaIy!zed for 18 boars 

ag;ainstnmningCap~~andthenforseveralbours~ttwoohangesofdie- 

tilled water. 3-Methylcytidb was not detected in this sample but in view of the 

mnall amount8 of material involved, this negative result is not considered to J3e 

SigdfiCd. 

Poly-3-met.hyIuridylic acid, synthesized by Szer and Sm (1961), 

exhihitad physical propertIes which were marisedly different from tbse of 

polyuridyIic acid. In contrast to 5-methyh~ridylic acid, 3-methyluridylic acid 

in place of uridylic acid re3idues of synthetic polymers does not encode phenyl- 

alanbe (Wahha, 1963). It appears that the presence of 3-methyluridine and 

presumably 3-methykytidbe at selected sitea in the RNA molecule significantly 

alters ti properties of the RNA, perhaps more so than Borne of the other 

methyIated bases found in RNA. 

TABLE I 

PAPER CHROMATOGRAPHY 

Rf Values 

A B C D E 

1-RiJxNlylthymine 0.21 0.55 0.71 0.34 0.52 

3-Methyluridine (Syn.) 0.45 0.63 0.88 0.50 0.72 

3-MethyIuridine (I6oL) 0.45 0.63 0.88 0.50 0.72 

Uridine 0.06 0.46 0.65 0.25 0.42 

3-Methylcytidine (Syn.) 0.27 0.64 0.66 

3-Methylcytidine (Isol.) 0.27 0.64 0.66 

SoIvent Systems: _A - nkButano1 saturated with II20 containing 5% concentratad 

NIQOH; B_ - Isobutyric acid 400 cc, II20 208 cc, cont. NH40H 0.4 cc; 

C - Isopropanol 170 cc, cont. HC141 cc, H20 to make 250 cc; g - EXhyl acelab: 

?J-propanol : H20 (4:1:2); E, - Isopropanol : 5% NH40H solution (2~1). 
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TABLE II 

ULTRAVIOLET ABSORPTION SPECTRA 

m8x 4’H 2.0) 
Relative O.D. max $H 11.0) Relative C 

3-Methyluridine (Syn.) 260 1.0 260 1.0 

l, (r-latea) 260 1.0 260 1.0 

Alkali treatment cf 3-methylcytidine 260 1.0 260 1.0 

3-Methylcytidine (Syn.) 

$1 (le0l-Q 276 1.0 266 0.76 

Tl+a work was partially supported by a grant CA-04640, from the United 

Statee Public Health Service. The auibor wishee to acknowledge the skilled 

technical a&stance of Mr. L. Stasiuk and Mrs. H. Wjlamow&i. 

REFERENCES 

1. Brcokes P. and Lawley, P. D., J. Chem. Sot., 1346 (1962). 
2. Bnmqraber, E. F., Biochem. and Biophye. Res. Comm., &l (1962). 
3. Hall, R. H., J. Blol. Chem., 2373263 (1962). 
4. Hall, R. H., Biocbim. Biophgxcta, *278 (1963). 
5. Halley, R. W., Apgar, J., Doctor, B. P., Farrow, J . , Marini, M. A., 

irnd Merril, s. H., J. mol. Chem., 236300 (1961). 
6. Miles, H. T., Biochlm. et Biophye. Acts,&zz47 (1956). 
7. Szer, W. and Shugar, D.; Acta Bicchim. Pohn. &?35 (l961). 
8. Wahba, A. J., Gar&er, R. S., Baeilio, C., Miller, R. S., Speyer, J. F., 

and Lengyel, P., Proc. N.A.S., 49:116 (1963). 

364 


