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Elucidation of myocardial amino acid metabolic regulation by novel mitochondrial
protein and the development to treat for heart failure
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We investigated functions of the novel mammalian mitochondrial protein
9030617003Rik and showed decreased expression under conditions of heart failure. Genomic sequence
analyses showed partial homology with a bacterial aspartate/glutamate/hydantoin racemase. Subsequent

determinations of all free amino acid concentrations in 9030617003Rik-deficient mice showed high
accumulations of D-glutamate in heart tissues. This is the first time that a significant amount of
D-glutamate was detected in mammalian tissue. Further analysis of D-glutamate metabolism indicated
that 9030617003Rik is a D-glutamate cyclase that converts D-glutamate to 5-oxo-D-proline. Hence,
this protein is the first 1dentified enzyme responsible for mammalian D-glutamate metabolism, as
confirmed in cloning analyses. These findings suggest that D-glutamate and 5-oxo-D-proline have
bioactivities in mammals through the metabolism by D-glutamate cyclase.
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