Progress Report Week of Nov. 11, 2013
(PL and XG)

Protein expression and purification (XG)
· The used recombinant glutathione S-transferase (GST) per milliter of settled resin has been regenerated for future use. 
· To get rid of access reduced glutathione (~308 Da), dialysis was performed  at 4oc overnight using Float-A-Lyzer dialysis tube (20kDa). The MW of target protein GST-tagged pGEX-6P3-PNCA is 26290 Da. Cleavage buffer (pH=7.0 at 25oC) was used as dialysis solution. Both sample and dialysis buffer was collected for SDS PAGE.
· The target protein after dialysis was not shown on the SDS PAGE (See Figure 1 and 2.
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· 3.5-5 kDa Float-A-Lyzer dialysis tube has been ordered to obtain pure GST-tagged pGEX-6P3-PNCA protein. GST-tag will be cleaved from purified product (GST-tagged pGEX-6P3-PNCA). 
	· To prepare enough protein for enzyme coupled assay, a new batch of culture was grown.
· The 5 ml culture was grown from frozen glycerol stock at 37oc overnight with shaking at 237 rpm. Then 100 mL culture was inoculated. 
· 500ul of 200mM IPTG was used for each 100mL culture to induce the expression of target protein.
· Cell cultures were harvest by centrifugation 16,000 rpm 4oC for 20min.
· The reagent of bugbuster was applied for lysation step. The yield of target protein was dramatically improved. The effect of bugbuster on the activity of the pGex-6P3-PNCA will be evaluated later.
	[image: ]


· Start addressing experimental questions from referee reports. Estimated time: ~ 2 weeks.
 Calculated MM-GBSA values for top poses for selected small molecules (PL)
 (
(with at least 4 hydrogen)
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Using the above 10 substructure to search for small molecules with m.w. < 200, ~3377 unique compounds  were found from hit2lead (ChemBridge), and 10035 isomers were constructed. I chose 119 unique compounds and their isomers and docked them into both SIRT3 apo-enzyme and SIRT3 with intermediate (pdbID: 4BVG)
	MM-GBSA (kcal/mol)
	SIRT3 (4BVG) with Intermediate
	SIRT3 (4BVG) as apo-enzyme

	(3-ethoxypropyl)(4-methylcyclohexyl)amine
	-85.06
	-80.79

	(4-methylcyclohexyl)(tetrahydro-2-furanylmethyl)amine
	-84.73
	-81.59

	1-(2,6-dimethyl-5-hepten-1-yl)-3-piperidinecarboxamide
	-82.08
	-86.76

	(2-methoxyethyl)(4-methylcyclohexyl)amine
	-78.45
	-75.03

	1-(2,6-dimethyl-5-hepten-1-yl)-4-piperidinecarboxamide
	-78.43
	-78.74

	(4-ethylcyclohexyl)(2-methoxyethyl)amine
	-76.67
	-68.96

	(3-methoxypropyl)(3-methylcyclohexyl)amine
	-75.84
	-67.68

	(4-ethylcyclohexyl)(3-methoxypropyl)amine
	-75.72
	-67.92

	(1-cyclohexyl-3-pyrrolidinyl)methanol
	-71.85
	-69.14

	1-(1-methyl-3-phenylpropyl)-4-piperidinecarboxamide
	-68.99
	-72.06

	(1R,2R)-2-(propylamino)cyclohexanol
	-68.75
	-67.85

	(2-furylmethyl)(4-methylcyclohexyl)amine
	-68.03
	-61.15

	(1-bicyclo[2.2.1]hept-2-yl-2-pyrrolidinyl)methanol
	-67.54
	-65.40

	(2-furylmethyl)(2-methylcyclohexyl)amine
	-67.26
	-66.18

	1-(2,6-dichlorobenzyl)-4-piperidinecarboxamide
	-66.60
	-62.37

	1-(1-propylpiperidin-3-yl)methanamine
	-66.43
	-63.71

	(1,1-dimethyl-2-piperidin-1-ylethyl)amine
	-62.57
	-59.18

	(1-isopropylpiperidin-3-yl)methanol
	-62.34
	-59.51

	{4-[(methylamino)methyl]tetrahydro-2H-pyran-4-yl}methanol
	-62.18
	-61.93

	1-(1-ethylpiperidin-3-yl)methanamine
	-61.99
	-58.64

	[1-(4-methylcyclohexyl)-2-pyrrolidinyl]methanol
	-61.90
	-64.22

	1-(1,2,3,4-tetrahydro-2-naphthalenyl)-3-piperidinecarboxamide
	-61.03
	-65.38

	(1-ethylpiperidin-3-yl)methanol
	-61.00
	-54.97

	1-(2,3-dichlorobenzyl)-4-piperidinecarboxamide
	-60.98
	-71.17

	1-(1-ethylpiperidin-2-yl)methanamine
	-60.90
	-44.57

	(3-propylpiperidin-3-yl)methanol
	-60.77
	-56.62

	(3-methyl-1,5-dioxaspiro[5.5]undec-3-yl)amine
	-60.49
	-57.78

	1-(2-aminoethyl)piperidin-4-ol
	-60.18
	-56.73

	(1-methylpiperidin-4-yl)methanol
	-59.23
	-56.97

	(1,3-dimethylpiperidin-3-yl)methanol
	-58.67
	-52.82

	1-(2,4-dichlorobenzyl)-3-piperidinecarboxamide
	-58.49
	-65.73

	[1-(cyclohexylmethyl)-2-pyrrolidinyl]methanol
	-58.22
	-63.50

	1-(2,4-dichlorobenzyl)-4-piperidinecarboxamide
	-58.08
	-71.32

	1-(2-aminoethyl)piperidin-3-ol
	-57.21
	-54.09

	1-(2,6-dichlorobenzyl)-3-piperidinecarboxamide
	-55.76
	-60.89

	(1-methylbicyclo[2.2.1]hept-2-yl)amine hydrochloride
	-55.01
	-51.56

	(1-ethyltricyclo[2.2.1.0~2,6~]hept-3-yl)amine hydrochloride
	-54.42
	-56.67

	1-(1-ethylpropyl)-5-oxo-3-pyrrolidinecarboxamide
	-54.14
	-53.16

	1-(2,3-dichlorobenzyl)-3-piperidinecarboxamide
	-53.35
	-64.91

	(cyclohexylmethyl)[2-(dimethylamino)ethyl]methylamine
	-52.54
	-56.01

	[1-(2-aminoethyl)piperidin-2-yl]methanol
	-52.04
	-54.41

	(3-ethylpiperidin-3-yl)methanol
	-52.02
	-47.83

	(tetrahydro-2H-pyran-4-ylmethyl)amine hydrochloride
	-51.91
	-48.94

	(1-benzylpropyl)amine
	-51.88
	-51.45

	1-(1-piperidinyl)acetone oxime
	-51.80
	-49.09

	1-(1-methyl-2,5-dioxo-3-pyrrolidinyl)-4-piperidinecarboxamide
	-51.02
	-64.29

	1-(2,5-dimethylbenzyl)-3-piperidinecarboxamide
	-50.86
	-60.11

	1-(2,5-dimethylbenzyl)-4-piperidinecarboxamide
	-50.67
	-50.69

	1-(2,4-difluorobenzyl)-4-piperidinecarboxamide
	-50.05
	-59.53

	1-(2,6-difluorobenzyl)-4-piperidinecarboxamide
	-49.39
	-48.49

	(5-chloro-2-methylphenyl)methylamine
	-48.95
	-41.64

	1-(2,4-difluorobenzyl)-3-piperidinecarboxamide
	-48.84
	-59.75

	1-(1-acetylpiperidin-4-yl)methanamine
	-48.61
	-49.60

	1-(1-adamantyl)propan-1-one
	-48.37
	-28.94

	(1-pyridin-4-ylpropyl)amine
	-48.34
	-42.19

	(4-methylpiperidin-1-yl)acetic acid
	-48.01
	-45.30

	(1-cyclohexyl-1H-imidazol-5-yl)methanol
	-47.47
	-59.00

	(4-fluorobenzyl)methylamine
	-47.13
	-44.13

	(2-phenylpropyl)amine
	-47.13
	-44.92

	(3-amino-2-oxatricyclo[3.3.1.1~3,7~]dec-1-yl)methanol
	-46.95
	-44.00

	(1-methyl-2-pyridin-2-ylethyl)amine
	-46.62
	-39.96

	(1-methylpiperidin-2-yl)acetic acid
	-45.32
	-42.65

	(2-chloro-3-methoxyphenyl)amine
	-44.46
	-37.06

	1-(2,6-difluorobenzyl)-3-piperidinecarboxamide
	-44.26
	-51.51

	1-(2,5-difluorobenzyl)-3-piperidinecarboxamide
	-43.72
	-53.73

	1-(1-hydroxycyclohexyl)ethanoneoxime
	-43.39
	-43.98

	(1H-benzimidazol-2-ylmethyl)amine
	-43.13
	-41.48

	1-(1,2,3,4-tetrahydro-2-naphthalenyl)-4-piperidinecarboxamide
	-42.78
	-59.62

	1-(2,3-dihydro-1,4-benzodioxin-6-ylsulfonyl)-4-piperidinecarboxamide
	-42.58
	-52.27

	1-(2,3-dimethoxybenzyl)-3-piperidinecarboxamide
	-41.81
	-65.64

	(2-isopropoxyphenyl)amine
	-41.71
	-41.96

	(2-methylpiperidin-1-yl)acetic acid
	-41.40
	-40.05

	1-(2,5-dimethoxybenzyl)-4-piperidinecarboxamide
	-41.26
	-55.93

	(2-cyclopropylphenyl)amine
	-41.03
	-43.14

	(1-phenylethyl)formamide
	-40.77
	-42.26

	(3-methylpiperidin-1-yl)acetic acid
	-38.99
	-39.66

	(1H-indol-4-ylmethyl)amine
	-38.45
	-31.83

	(6-methyl-2-pyridinyl)cyanamide
	-37.98
	-36.28

	(2-aminophenyl)methanol
	-37.76
	-34.83

	[2-(2-fluorophenyl)ethyl]hydrazine
	-37.52
	-39.04

	1-(1-methylcyclohexyl)-1-ethanone semicarbazone
	-37.47
	-53.06

	1-(1-piperidin-1-ylcyclohexyl)methanamine
	-36.54
	-39.76

	1-(1-hydroxycyclohexyl)-1-ethanone semicarbazone
	-36.02
	-55.07

	[(2-hydroxycyclohexyl)thio]acetic acid
	-35.08
	-55.72

	(1-methylpiperidin-4-ylidene)acetic acid
	-34.12
	-45.71

	(3-methyl-1-adamantyl)formamide
	-33.95
	-19.27

	1-(1-naphthylmethyl)-3-piperidinecarboxamide
	-33.06
	-62.60

	(1S,2S,4S)-bicyclo[2.2.1]hept-5-en-2-ylacetic acid
	-32.85
	-44.74

	(hydroxyimino)(phenyl)acetonitrile
	-30.67
	-30.39

	(2-amino-4-methylphenyl)dimethylamine
	-30.51
	-31.88

	(3-cyano-2-pyridinyl)cyanamide
	-30.36
	-33.82

	(5-hydroxytricyclo[3.3.1.1~3,7~]dec-2-ylidene)acetonitrile
	-29.81
	-30.32

	(4-oxocyclohexyl)acetic acid
	-26.98
	-34.85

	(2-oxopiperidin-1-yl)acetic acid
	-25.59
	-37.32

	(1-adamantylamino)acetonitrile
	-23.73
	-17.00

	1-(2,2-diphenylethyl)-3-piperidinecarboxamide
	-23.39
	-58.19

	(4,6-dimethyl-2-pyrimidinyl)cyanamide
	-20.31
	-31.10

	1-(2,3-dimethoxybenzyl)-4-piperidinecarboxamide
	-17.76
	-61.07

	[1,3]oxazolo[4,5-c]pyridine-2-thiol
	-7.70
	-30.41

	1-(1H-tetrazol-1-yl)cyclohexanecarboxylic acid
	-6.80
	-31.27

	1-(2-{[4-(6-methyl-1,3-benzothiazol-2-yl)phenyl]amino}-2-oxoethyl)-4-piperidinecarboxamide
	-
	-86.68

	1-({3-[(3,4-dimethylphenoxy)methyl]-4-methyl-5-thioxo-4,5-dihydro-1H-1,2,4-triazol-1-yl}methyl)-4-piperidinecarboxamide
	-
	-80.44

	1-({5-[(3-fluorobenzoyl)amino]-1-phenyl-1H-pyrazol-4-yl}carbonyl)-4-piperidinecarboxamide
	-
	-77.44

	1-({5-[(4-methylbenzoyl)amino]-1-phenyl-1H-pyrazol-4-yl}carbonyl)-4-piperidinecarboxamide
	-
	-75.21

	1-({5-[(2-fluorobenzoyl)amino]-1-phenyl-1H-pyrazol-4-yl}carbonyl)-4-piperidinecarboxamide
	-
	-71.77

	1-({2-[(4-methylbenzoyl)amino]-4,5,6,7-tetrahydro-1-benzothien-3-yl}carbonyl)-4-piperidinecarboxamide
	-
	-71.56

	1-(2,5-dioxo-1-phenyl-3-pyrrolidinyl)-4-piperidinecarboxamide
	-
	-71.50

	1-(2,4-dimethoxy-3-methylbenzyl)-4-piperidinecarboxamide
	-
	-67.38

	1-(2,4,5-trimethoxybenzyl)-4-piperidinecarboxamide
	-
	-65.83

	1-(2,3,4-trimethoxybenzyl)-4-piperidinecarboxamide
	-
	-65.81

	(1-ethylpiperidin-4-yl)methanol
	-
	-62.11

	1-(1,1-dioxido-1,2-benzisothiazol-3-yl)-4-piperidinecarboxamide
	-
	-55.84

	(1-isopropylpiperidin-4-yl)methanol
	-
	-53.36

	(1-methyl-2-pyridin-3-ylethyl)amine
	-
	-50.41

	1-(1-naphthoyl)-4-piperidinecarboxamide
	-
	-43.63

	1-(10H-phenothiazin-10-ylcarbonyl)-4-piperidinecarboxamide
	-
	-42.96

	1-(2,2-diphenylethyl)-4-piperidinecarboxamide
	-
	-33.18

	(1H-indol-5-ylmethyl)amine
	-
	-29.33

	1-(2-adamantyl)-3-piperidinecarboxamide
	-
	-24.69

	


*** Note: without intermediate, ligands don’t always bound to C-pockets 
*** Note 2: Only deprotonated form of acids were considered in the above table, the acids in neutral (protonated) form were studied separately, only one isomer is selected for each compound.
The top 15 ranked compound (docked to SIRT3 with intermediate) structures are list below.
1:[image: ]2:[image: ]3: [image: ]
4:[image: ]5:[image: ]6: [image: ]
7: [image: ]8: [image: ]9: [image: ]
10: [image: ]11: [image: ]12:[image: ]
13: [image: ]14: [image: ]15: [image: ]
* MD simulations have been run using NAMD on SIRT3 with NAD+ and acetylated peptide substrate (4FVT) system.(explicit water, total 45368 atoms, 2fs time step, PME)
Topology file and force field parameters for NAD+ was obtained from the following reference.
1) Walker, R.C, de Souza, M.M., Mercer, I.P., Gould, I.R., Klug, D.R., J. Phys. Chem. B., 2002, 106(44), 11658-11665
2) Pavelites, J.J., Gao, J.L., Bash, P.A., Mackerell, A.D., J. Comput. Chem. 1997, 18, 221
Topology file and force field parameters for acetylated lysine was obtained from the following reference.
3) G.V. Papamokos,G. Tziatzos, D.G. Papageorgiou, S.D. Georgatos, A.S. Politou, E. Kaxiras, Biophysical Journal 102 (2012) 1926-1933.

[bookmark: _GoBack]4 ns have been achieved so far. MM-PB(GB)SA analysis will be set up for further analysis.
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