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Supplementary information S1: Relevance of nematode and fruit fly sirtuins to longevity

Following the discovery of the budding yeast sirtuin Sir2p (silent information regulator 2)
as a longevity factor, Sir2 homologs were tested in Caenorhabditis elegans (Sir2.1)! and
Drosophila melanogaster (dSir2)? and their overexpression was reported to extend lifespan by
25-50%. Subsequently, the ability of sirtuins to extend lifespan was contradicted by a study that
indicated the robustness of the lifespan extension in the original worm study was an artifact
caused by a linked mutation® The results from overexpression of fly dSir2 were also
questioned®. An accompanying article declared these data the “final nail in the coffin” for the
idea that sirtuins are involved in aging®.

In the past few years however, new data have largely settled the debate. With regards to
the nematode work, independent laboratories have shown that Sir2.1 overexpression extends
longevity up to 10-25%°", consistent with the original report. It was also independently verified
that Sir2.1 and Pnc1, an NAD salvage pathway gene that extends lifespan in yeast and flies, are
both required for calorie restriction to extend lifespan®, a finding consistent with a recent report
that resveratrol and oxyresveratrol extend lifespan in a Sir2.1-dependent manner®.

The initial fly work? was also repeated using an inducible “gene switch” system to
temporally regulate the levels of dSir2 expression in adult flies and circumvent criticisms of the
first paper'®. When compared to genetically identical backcrossed controls, low and high levels
of dSir2 overexpression (<2 fold and >5 fold, respectively) failed to extend longevity but
moderate overexpression (2-5 fold) provided at least a 15% extension of longevity. This result is
consistent with other work in species such as yeast and mice clearly demonstrating that high
levels of Sir2p or SIRT1 are deleterious (reviewed in'").

Further support for fly Sir2 being a longevity gene has come from two recent reports.
One showed that fat-body-specific overexpression of dSir2 extends fly lifespan, mimics calorie
restriction and is necessary for the effects of calorie restriction'® . The other showed the
effects of resveratrol on fly longevity are reproducible but possibly sexually dimorphic and
dependent on upon nutrient composition”. Taken together, the weight of the evidence is that
sirtuins are mediators of lifespan extension by calorie restriction, not only in yeast, but in

nematodes and fruit flies (Table 1).
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