I. C pocket binding ligands ‘s commercial availability:
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Most of the chemicals above can be purchased from Sigma Aldrich or Fisher at very high purity. 



	Chemical
	Vendor
	Purity
	SKU/Catalog No.

	2-Acetylpyridine
	Sigma Aldrich
	≥99%, FG
	W325104 

	Thionicotinamide
	Fisher/ACROS Organics
	99%
	138800250

	3-Acetylpyridine
	Sigma Aldrich
	≥98%, FG
	W342408 

	3-Pyridinecarboxaldehyde
	Sigma Aldrich
	98%
	P62208 

	3-Pyridinecarboxaldehyde
	Santa Cruz Biotechnology
	98%
	sc-256559

	3-Fluoropyridine
	Sigma Aldrich
	99%
	196665 

	3-Chloropyridine
	Sigma Aldrich
	ReagentPlus®, 99%
	C70002 

	3-Bromopyridine
	Sigma Aldrich
	99%
	B80208

	3-Pyridinemethanol
	Sigma Aldrich
	98%
	P66807 

	3-Methoxypyridine
	Sigma Aldrich
	97%
	469890 

	3-Hydroxypyridine
	Sigma Aldrich
	98%
	H57009 

	Pyridine
	Sigma Aldrich
	biotech. grade, ≥99.9%
	494410 
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The chemical above can be purchased through various supplier but many are on request. And they cost much more than those chemicals above.
	Pyridine, 3-(1H-1,2,3-triazol-4-yl)-
	chemstep
	> 95 %
	17480
	#2

	Pyridine, 3-(1H-1,2,3-triazol-1-yl)-
	chemstep
	> 95 %
	17518
	#3

	3-Pyridinesulfonamide
	chemstep
	> 95 %
	20414
	#4

	2-Propenamide, 3-(3-pyridinyl)-, ( E)
	chemstep
	 
	16771
	#5

	3-Pyridinecarboxamide, 4-methyl-
	chemstep
	 
	29552
	#6

	6,7-Dihydro-5H-pyrrolo[3,4-b]pyridin-5-one
	Ark Pharm, Inc.
	99%
	AK103949 
	#7

	7,8-Dihydro-1,6-naphthyridin-5(6H)-one
	Ark Pharm, Inc.
	 
	AK114073
	#8

	2-Methylnicotinamide
	Ark Pharm, Inc.
	97%
	AK-39636 
	#9

	1H-Pyrrolo[3,4-c]pyridin-3(2H)-one
	Ark Pharm, Inc.
	95+%
	AK-68262
	#10

	3,4-Dihydro-2,7-Naphthyridin-1(2H)-one
	Synthonix
	 
	D13447
	#11



II. The choice of receptor structures has a big impact on the poses and final scores. 
In the Glide docking and followed MM-GBSA calculations using Schrodinger’s suite of software provide some interesting results.
As shown in resukts_12-26-2014.xls, there are limited number of data are valid for comparison. NAM cannot be seen as simple C pocket binding inhibitor as it also acts as reagent for base-exchange reaction. Molecule #2 and #6 from reference {Galli U, Mesenzani O, Coppo C, Sorba G, Canonico PL, et al. (2012) Identification of a sirtuin 3 inhibitor that displays selectivity over sirtuin 1 and 2. Eur J Med Chem 55: 58–66} aren’t in line with the available data from our lab as it use different peptide substrate. (structures of #2 and #6 available in Fig 1 above.)
Correlations between calculated MM-GBSA scores and pIC50 values are therefore calculated only for five of the compounds tested in our lab. Overall, good correlation is found. 
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However, we noticed that although a good correlation are found when 4BVH are used as receptor, the poses of the ligands are not the same as what we usually observed for C-pocket binding ligands (amide group is not in the same position as NAD+’s nicotinamide moiety.)
The MM-GBSA scores suggest some C-pocket ligands have decent binding affinities but usually less than 1-methylnicotinamide (positively charged). Some of the MM-GBSA scores are not consistent with the reported results in reference above as they showed no activities at 1mM.   
III. MD simulation and MM-GBSA calculations.
MD simulations are useful tools to investigate the dynamics of the protein complex, but MM-PB(GB)SA calculations usually do not require long-time MD simulation because the conformational space samplings are usually limited and can still be biased in 50ns MD simulations. MM-GBSA results are also found to have better correlations with MM-PBSA results.
In the following table, I presented the NAM, isoNAM and 1-methyl-NAM MM-GBSA results using 2 ns trajectory are equilibration (200 ps). 
	receptor: (SIRT3:ac-ACS2:NAD+, 4FVT)
	MM-GBSA (kcal/mol) (2ns MD)

	NAM 
	-19.214

	isoNAM
	-20.057

	1-methyl-NAM
	-20.578

	
	

	receptor: (SIRT3:Intermediate, 4BVG)
	MM-GBSA (kcal/mol) (2ns MD)

	NAM 
	-19.072

	isoNAM
	-20.146

	1-methyl-NAM
	-21.069



MM-PB(GB)SA results from long-time MD simulations show large variations.
Note that the receptor used here lead to binding affinity under special conditions (with the presence of ac-ACS2 and NAD+ or Intermediate), therefore not the straight binding affinity for ligand and SIRT3.
We also prepared SIRT3:Intermediate:NAM complex using different method and the results differ as the initial structure changes.
	receptor: (SIRT3:Intermediate, converted from 4FVT)
	MM-GBSA (kcal/mol) (2ns MD)

	NAM
	-20.533

	
	

	receptor: (SIRT3:Intermediate, converted from 4FVT, loop from 4BVG)
	MM-GBSA (kcal/mol) (2ns MD)

	NAM
	-21.640



For Sir2TM complex, the MM-GBSA result is: 
	receptor: (Sir2TM:ac-p53:NAD+)*
	MM-GBSA (kcal/mol) (2ns MD)

	NAM
	-21.198


The binding loop in Sir2TM structure is not optimal. 
For comparison, MM-GBSA results for Ex-527 are presented here:
	receptor: (SIRT3:ac-ADPR)
	MM-GBSA (kcal/mol) (2ns MD)

	Ex-527
	-37.9178

	
	

	receptor: (SIRT3:NAD+) 
	MM-GBSA (kcal/mol) (2ns MD)

	Ex-527
	-39.9688



If necessary, we can set up MM-PB(GB)SA calculations for other ligands. However, the receptor setting needs to be consistent.

IV. The residue-by-residue RMSD for Sir2TM complex. 
Four structures are used for comparison: 3D81 (Sir2TM-S-alkylamidate complex, best represent Sir2TM:Intermediate structure, used as reference here, missing some binding loop residues), 2H4F (Sir2TM:ac-P53:NAD+ complex, missing some binding loop residues), 2H59 (Sir2TM H116A mutant:deacetylated p53:3’-o-ac-ADPR, Sir2TM with products, binding loop structure available) and 2H2I (Sir2TM:PPG complex, binding loop available). The gap in the second figure correspond to the missing loop residues.
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Fig. 1. Synthesized isosteres and rigid analogues of nicotinamide.
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