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S-adenosyl homocysteine extends lifespan by mimicking methionine restriction
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Methionine (Met) restriction (MetR), similar to calorie restriction, extends lifespan in diverse
model organisms. Met restriction interventions include gene manipulation and drug treatments
related to Met metabolism, but it is not feasible to actually practice Met restriction in humans. We
have found that supplementation of S-adenosyl-L-homocysteine (SAH), a metabolite of Met,
extends lifespan in budding yeast. To elucidate the mechanism of SAH-induced lifespan extension,
metabolomic analysis was performed. The results showed that only Met among the amino acids
was markedly decreased in the presence of SAH. This was attributed to the consumption of Met,
a substrate of SAM, by the stimulation of the synthesis of the methyl group donor &
adenosylmethionine (SAM). Further, we discovered that intake of SAH is sufficient to induce
benefits that mimic MetR, such as inactivation of mTORC1 and activation of autophagy. Since the
benefits of SAH-induced health effects were observed in the multicellular model organism C.
elegans, we anticipate similar effects in other higher organisms, including human. Since SAH is
a metabolite in vivo, so it is expected to exert its MetR benefits more safely than other MetR

interventions.
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