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Identification of NAD+-degrading enzymes for the breakdown of NAD+ under the
resting conditions

Hara, Nobumasa

3,200,000
NAD+
NAD+ NAD+
NAD+ NAD+
NAD+
NAD+
NAD+ NAD+
NAD+ SIRT
NAD+ ([NAD+]) NAD+
[NAD+] [NAD+] SIRT

NAD+ is continuously degraded and synthesized under resting conditions in
mammalian cells. We deleted or overexpressed the known NAD+-degrading enzymes including PARP1 and
CD38 and found that these modifications do not induce obvious changes in the rate of cellular NAD+
breakdown. No observed changes in the rate are, at least in part, the result of the compensatory
regulation of cellular NAD+ breakdown. Thus, the total cellular NAD+-degrading activity may be kept
constant against changes in the expression of NAD+-degrading enzymes. Many studies suggest that
cellular NAD+ levels fall during aging and in age-related diseases such as metabolic syndrome,
neurodegeneration, and cancer, and that raising the NAD+ levels back to normal healthy levels
promotes healthy aging and delays the age-related diseases. Further elucidation of the molecular
mechanism underlying the compensatory regulation of cellular NAD+ breakdown should provide an
important clue toward an NAD+ boosting strategy.
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