Supplementary Figure 1. Deacetylation site preferences of recombinant SIRT1. Initial rates of deacetylation were determined for a series of fluorogenic acetylated peptide substrates based on short stretches of human histone H3, H4 and p53 sequence (see key to substrate name and single letter peptide sequence below the bar graph).  Recombinant human SIRT1 (1 µg, BIOMOL), was incubated for 10 min at 37°C with 25 µM of the indicated fluorogenic acetylated peptide substrate and 500 µM NAD+.  Reactions were stopped by the addition of 1 mM nicotinamide and the deacetylation-dependent fluorescent signal was determined.

Supplementary Figure 2.  Method for assaying intracellular deacetylase activity with a fluorogenic, cell-permeable substrate, FdL (‘Fluor de Lys’, BIOMOL).  FdL (200 µM) is added to growth media and cells incubated for 1-3 hours to allow FdL to enter the cells and the lysine-deacetylated product (deAc-FdL) to accumulate intracellularly.  Cells are lysed with detergent and a non-cell-permeable Developer (BIOMOL) releases a fluorophor specifically from deAc-FdL. With HeLa cells growing adherently, 5-10% of the signal is insensitive to trichostatin A (TSA), a potent inhibitor of class I and II HDACs but not sirtuins (see Supplementary Figs. 2b and 2c).

Supplementary Figure 3. Intracellular deacetylation activity can be measured with a cell-permeable, fluorogenic HDAC and sirtuin substrate. HeLa S3 cells were grown to confluence in DMEM/10% FCS and then incubated with fresh medium containing 200 µM FdL for the indicated times, 37°C. Intracellular and medium levels of deacetylated substrate (deAc-FdL) were determined according to the manufacturer’s instructions (HDAC assay kit, BIOMOL).  All data points represent the mean of two determinations. a, Concentration ratio of intracellular ([deAc-FdL]i) to medium ([deAc-FdL]o) concentrations in the presence () or absence () of 1 µM trichostatin A (TSA). b, Total accumulation of deacetylated substrate (deAc-FdL) in the presence () or absence () of 1 µM TSA. c, Intracellular accumulation of deacetylated substrate (deAc-FdL) in the presence () or absence () of 1 µM TSA.
Supplementary Figure 4. Quantitation of band intensity from Figure 4 Western blots (Fig.4 e and f).  a, b, Protein bands from U2OS, HEK 293 or HEK 293 cells expressing a dominant negative SIRT1 (H363Y) and treated with 0, 0.25 or 0.5 µM resveratrol were quantified using NIH ImageJ software.

