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Age-related memory impairment (AMI) is a debilitating consequence of brain aging and caused by
age-related increase in pyruvate carboxylase (PC), a mitochondrial anaplerotic enzyme, in
Drosophila. As increase in PC may suppress synthesis of lactate, glia-derived energy source for
neurons, in this study, we tried to demonstrate that increase in PC activity inhibits glia-neuron
lactate shuttle (GNLS) thereby impairs memory formation. However, our behavioral and
biochemical data demonstrated that PC-dependent memory defects are not caused by GNLS
inhibition. Although increase in PC activity does not inhibit GNLS, it may inhibit serine racemase
(SR) via increasing biosynthesis of its potent inhibitors oxaloacetate (OAA) and aspartate (Asp).
SR converts L-serine to D-serine, a glia-derived NMDA receptor agonist. As we expected,
D-serine/L-serine ratio is significantly decreased in aged AMI-suffered flies, and this decrease is
suppressed by dPC mutations. Furthermore, both AMI and memory defects caused by
overexpressing PC in glia are ameliorated by feeding flies D-serine. We propose that age-related
increases in glial mitochondrial dPC activity cause AMI by reducing D-serine production.
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