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Age-related memory impairment (AMI) is a debilitating consequence of brain
aging that can be suppressed in Drosophila by reducing PKA activity. However, the molecular
mechanisms underlying AMI remain unclear. In the previous study, we found that age-associated
increase in the activity of Drosophila pyruvate carboxylase (dPC), a mitochondrial anaplerotic
enzyme, causes AMI. In this study, we clarify that dPC functions downstream of DCO-PK; DCO mutations

decrease expression of dPC and AMI in DCO mutants is restored by expressing dPC in the glial cells
whereas memory defects caused by overexpression of DCO is suppressed by dPC mutations. Given that
dPC activity suppresses serine racemase, enzyme that convert L-serine to D-serine, D-serine level
was decreased upon aging in the wild type brain, while it was not altered in dPC/+ brain. Similarly,
D-serine level was not changed upon aging in DCO/+ brain. Remarkably, AMI was significantly
improved in wild-type by fed them with D-serine.
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