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SUPPLEMENTARY DATA 

Figure S1. 13 selected compounds on hit list: black (> 1 mg), red (tested negative) greed 
(active) 

Figure S2. Complete workflow of the in silico and in vitro screening processes. 
 

Figure S3. Predicted common binding mode of active compounds in the peptide 
binding pockets of Sirt2 (PDB ID: 4R8M): compound 8 in yellow, compound 9 in cyan, 
hydrogen bonds drawn as dashed lines). 

 

Figure S4. Predicted common binding mode of active compounds in the extended C 
pocket of Sirt2 (left, PDB ID: 5D7P) and pocket surface is colored according to 
hydrophobic (green) and hydrophilic (pink) regions Sirt2 (right). Compound 8 in 
yellow, compound 9 in cyan, hydrogen bonds drawn as dashed lines). 

 

Figure S5. Predicted common binding mode of active compounds in the peptide 
binding pocket of sirt1 (PDB ID: 4ZZJ), with compound 8 shown in yellow, compound 9 
in cyan, hydrogen bonds drawn as dashed lines and EX-243 in green 

 

Protein Preparation Protocols. 

In vitro assay. 
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Figure S1. 13 selected compounds on hit list: black (> 1 mg), red (tested negative) greed 
(active) 
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Figure S2. Complete workflow of the in silico and in vitro screening processes. 

 

 

 

 

 

 

 

 

 
 

Figure S3. Predicted common binding mode of the active compounds in the peptide 
binding pockets of Sirt2 (PDB ID: 4R8M): compound 8 in yellow, compound 9 in cyan, 
hydrogen bonds drawn as dashed lines). 

 



Concerning sirt2, the compound binding modes in the 3 docked pockets were analyzed 
(Figs. S3 and S4). With regards to binding to the sirt2 peptide pocket, H-bonds were 
observed between the hydroxyl groups in ring A of the actives and the O atom of 
Val233 in the protein backbone. The same interactions were observed for the myristol 
peptide as well in the X-ray structure of Sirt2.12i Within the sirt2 extended C pocket (Fig. 
S4), the hydroxyl groups of the B' ring of the actives interact with His187 via the co-
crystallized water molecule HOH676. Meanwhile, the hydroxyl groups of ring A 
interact with the O atom of Asp 170 in the backbone and the carbonyl groups (near the 
ring A') interact with the side chain of IIe232.  

 

Figure S4. Predicted common binding mode of the active compounds in the extended C 
pocket of Sirt2 (left, PDB ID: 5D7P) and pocket surface is colored according to 
hydrophobic (green) and hydrophilic (pink) regions Sirt2 (right). Compound 8 in 
yellow, compound 9 in cyan, hydrogen bonds drawn as dashed lines). 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



Figure S5. Predicted common binding mode of active compounds in the peptide 
binding pocket of sirt1 (PDB ID: 4ZZJ), with compound 8 shown in yellow, compound 9 
in cyan, hydrogen bonds drawn as dashed lines and EX-243 in green 

 

Protein Preparation Protocols: 

Sirt1: 

The docking procedure was performed using GOLD program (The Cambridge 
Crystallographic Data Centre, CCDC, Cambridge, UK),19 preceded by preparation of 
the ligands using the LigPrep (Schrödinger, LLC, New York, NY, 2014) tool in Maestro 
(Schrödinger, LLC, New York, NY, 2014).14 Hydrogen atoms were added to the ligand 
molecules, followed by minimization, using MMFFs force field in Maestro.20 The 
crystal structure in complex with NAD+ (PDB ID: 4I5I) and the crystal structure co-
crystallized with the acetyl lysine peptide (PDB ID: 4ZZJ) were both taken from the 
Protein Data Bank (PDB). The protein structures were protonated and minimized, using 
the Amber 99SB force field, implemented in MOE.15 All water molecules, the cofactor 
and the peptide were removed. The location of the native ligand (NAD+ or peptide) was 
used to define the docking site, where all protein residues within 6 Å from any heavy 
atom of this ligand were considered as part of the binding site. GoldScore was used as 
the fitness function to score all docking poses. All docking poses were analyzed by 
visual inspection and some compounds were chosen to be tested by in vitro assays, 
following a protocol to be given later. 

Sirt2: 

All molecules, except the zinc ion (Zn2+), were removed from the structures prior to 
docking. Structural bridging water molecules (where mentioned), were included in the 
binding site of the protein structures before docking. Docking studies were performed 
using the Glide program (Schrödinger Suite 2012-5.8). The dockings were done using 
Glide high-throughput virtual screening (HTVS) mode, treating ligands flexibly. 10 
docking poses were calculated for each conformer. Only the top-ranked poses were 
retained for each compound for each docking run. Docking poses retrieved for the top-
ranked 20 compounds (~5% of the whole database) were visually analyzed, the hits 
being retained based on observed protein-ligand interactions within the target site. In 
sorting ligand poses by observed protein-ligand interactions, the emphasis was laid on 
ligand poses with putative interactions within the cofactor (NAD+) and peptide binding 
pockets. 

In vitro assay: 

Human sirt1133-747, sirt225-389 or human sirt3118-395 were mixed with assay buffer (50 mM 
Tris, 137 mM NaCl, 2.7 mM KCl, pH 8.0), NAD+ (final assay concentration 500 μM), the 
substrate Z-(Ac)Lys-AMC, also termed ZMAL (final assay concentration 10,5 μM), the 
inhibitor dissolved in DMSO at various concentrations or DMSO as a control (final 
DMSO concentration 5% (v/v)). Total substrate conversion of controls was driven to 
about 15% - 30% to assure initial state conditions. The assay was carried out in 96-well 
plates with a reaction volume of 60 μL per well. All determinations were performed in 



triplicates. After an incubation for 4 h at 37 °C and 140 rpm, deacetylation was stopped 
by addition of 60 μL of a solution containing trypsin and nicotinamide (50 mMTris, 100 
mMNaCl, 6.7% (v/v) DMSO, trypsin 16.5 U/μL, 8 mM nicotinamide, pH 8.0). The 
microplate was further incubated for 20 min at 37 °C and 140 rpm. Finally, fluorescence 
intensity was measured in a microplate reader (BMG Polarstar, λex 390nm, λem 460nm). 
All compounds were pretested on auto-fluorescence, amino-methylcoumarin (AMC) 
quenching, and trypsin inhibition under assay conditions. Rates of inhibition were 
calculated by using the controls, containing no inhibitor, as a reference. GraphPad 
Prism software (La Jolla, USA) was employed to determine IC50 values. 
 

 

 

 


