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要旨：	
 
      Queuosine is a modified pyrrolopyrimidine nucleoside found in the anticodon loop of 
transfer RNA acceptors for the amino acids tyrosine, asparagine, aspartic acid, and 
histidine. Because it is exclusively synthesized by bacteria, higher eukaryotes must 
salvage queuosine or its nucleobase queuine from food and the gut microflora. Previously, 
animals made deficient in queuine died within 18 days of withdrawing tyrosine, a 
nonessential amino acid, from the diet (Marks, T., and Farkas, W. R. (1997) Biochem. 
Biophys. Res. Commun. 230, 233-237). Here, we show that human HepG2 cells deficient 
in queuine and mice made deficient in queuosine-modified transfer RNA, by disruption 
of the tRNA guanine transglycosylase enzyme, are compromised in their ability to 
produce tyrosine from phenylalanine. This has similarities to the disease 
phenylketonuria, which arises from mutation in the enzyme phenylalanine hydroxylase 
or from a decrease in the supply of its cofactor tetrahydrobiopterin (BH4). Immunoblot 
and kinetic analysis of liver from tRNA guanine transglycosylase-deficient animals 
indicates normal expression and activity of phenylalanine hydroxylase. By contrast, BH4 
levels are significantly decreased in the plasma, and both plasma and urine show a clear 
elevation in dihydrobiopterin, an oxidation product of BH4, despite normal activity of 
the salvage enzyme dihydrofolate reductase. Our data suggest that queuosine 
modification limits BH4 oxidation in vivo and thereby potentially impacts on numerous 
physiological processes in eukaryotes. 
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