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All the types of Diplococcus pneumoniae so far investigated, when 

grown to the resting phase in the manner described (1). accumulate a 

uridine nucleotide which, by analytical and enzymatic criteria, is uridine 

diphosphate dihydroxyacetone. 

The nucleotide was isolated from the cells of Diplococcus pneumoniae 

Type II, strain RlS, by the methods of ion exchange and of paper chroma- 

tography described previously (2) and was located in the 0.01 N HCl-0. 03 M 

NaCl eluate from a Dowex 1 Cl’ column. The RUMP value of the nucleotide 

by paper chromatography in the neutral ethanol-ammonium acetate solvent 

of Paladini and Leloir (3) was identical with that of UDP-acetylglucosamine 

(RUMP = 1.62). 

For analytical purposes, the nucleotide band was eluted from the paper 

chromatogram after washing the paper with 95% alcohol and the following 

analyses were carried out: 

a. ) Hydrolysis of the nucleotide with 0.01 N HCl for 20 min. at 100° 

to liberate the sugar component of the nucLeotide, followed by the color 

reactions described by Dische (4) for sugar analysis, gave negative results 

for aldohexose, ketohexose, pentose, methyl pentose, 2-deoxypentose, 

heptose, heptulose, hexosamine and uranic acid. Tests for 3:6 dideoxy 
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sugars (5) and muramic acid (6) were also negative. The material liberated 

by the above hydrolysis was negative in the p-phenylenediamine reaction 

for aldehyde groups described by Feigl (7). Hydrolysis of the nucleotide 

with 1.0 N HCl for 30 min. at 100° resulted in a product giving a strongly 

positive reaction for aldehydes by this test. Commercial dihydroxyacetone 

reacted in an identical manner with both types of acid hydrolysis. 

b. ) Hydrolysis of the nucleotide with 0.01 N HCl for 20 min. at 100° 

with subsequent evaporation in vacua and paper chromatography in ethanol- 

ammonium acetate (3), X-butanol-acetic acid-acetone-water (8), n_-butanol- 

ethanol-ammonia-water (9) and ionophoresis in borate buffer at pH 8.6 (10) 

liberated a reducing component which was located with the aniline hydrogen 

phthalate reagent. The RF values of the reducing material in the above 

solvents corresponded with those of dihydroxyacetone which had been treated 

with 0.01 N HCl under identical conditions. The reducing material liberated 

from the uridine nucleotide by acid hydrolysis was also detectable on the 

chromatograms by spraying with 0.6% thiobarbituric acid, producing a 

yellow spot in visible light comparable to that obtained by dihydroxyacetone 

(11). 

c. ) Estimation of absorption at 262 rnp at pH 2, assuming a value for 

the molar extinction coefficient of 10,000, and estimation of total phos- 

phorus gave the ratio: uridine 1 phosphorus = l/2. The absorption spec- 

trum was typical of a uridine compound with a well defined maximum at 

262 mp. Hydrolysis of the eluted material with 1.0 N HCl for 15 min. 

followed by evaporation in vacua and subsequent chromatography in ethanol- 

ammonium acetate (3) and iso-propanol-HCl (12) showed UMP(5’) to be the 

sole product. 
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d. ) The nucleotide was rapidly hydrolyzed by snake venom organic 

pyrophosphatase and 5’-nucleotidase at pH 9.1 to uridine and a sugar phos- 

phate. The latter was chromatographically identical with dihydroxyacetone 

phosphate in the solvents described above. The product of hydrolysis by 

snake venom pyrophosphatase readily oxidized DPNH in the presence of the 

c&-glycerophosphate dehydrogenase preparation of Racker (13). 

It is concluded from the above data that the compound isolated is 

uridine pyrophosphodihydroxyacetone. 

ACKNOWLEDGMENTS 

This work was supported by Grant E- 1018(C5) from the National 

Institute of Allergy and Infectious Diseases, United States Public Health 

Service, and was carried out in close collaboration with Dr. Harriet P. 

Bernheimer and with the excellent technical assistance of Miss Ingbritt 

Blbmstrand. 

The authors are particularly indebted to Dr. Paul Rebers for inter- 

esting discussions concerning this work. 

REFERENCES 

1. Smith, E. E. B., Mills, G. T., Bernheimer, H. P., and Austrian, R., 

J. Gen. Microbial., 20, 654 (1959) - 

2. Smith, E. E. B., Mills, G. T., and Harper, E. M., Biochim. Biophys. 
Acta, 23, 662 (1957) - 

3. Paladini, A. C., and Leloir, L. F., Biochem J., 51 426 (1952) I 

4. Dische, Z., Methods of Biochemical Analysis, 2, 313 (1955) 

5. Fromme, I., Luderitz, O., Stierlin, H., and Westphal, O., Biochem. 
Z ., 330, 53 (1958) 

150 



Vol.!i,No.2,1961 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Crumpton, M. J., Biochem. J., 72, 479 (1959) - 

Feigl, F., Spot Teats in Organic Analysis. Elsevier Publishing Co., 
Amsterdam, 5th Edition (1956) 

Zilliken, F., Braun, G. A., and Gy&gyi, P., Arch. Biochem. 
Biophys., 54 564 (1955) -J 

Partridge, S. M. , Biochem. J. , 42, 238 (1948) - 

Consden, R., and Stanier, W. M., Nature (London), 169, 783 (1952) 

Saslaw, L. D., and Waravdekar, V. S., Arch. Biochem. Biophys., 
90, 245 (1960) - 

Wyatt, G. R., Biochem. J., 48, 581 (1951) - 

Racker, E., J. Biol. Chem., 167, 843 (1947) 

151 


