I. Investigation of constrained loop sampling to build the intermediate loop starting from the ternary conformation, in both Sir2Tm and SIRT3. (cont.)

2) SIRT3 study:
The need for SIRT3 binding loop modeling:
a) Ternary complex 4FVT use carba-NAD+ instead of NAD+, which may lead to different loop conformation and changes in the active site;
b) Structural information for immediate product after first step of the reaction (intermediate with NAM in the C-pocket) is still not available, which may be important to derive the NAM binding affinity for base-exchange reaction.
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· The longer loop makes it more difficult to model and refine.
Extended (15-20 subjobs) vs. Ultra extended (100-200 subjobs)
i. Modeling of binding loop in ternary complex SIRT3/NAD+/ac-ACS2 (4FVT)
The reason for modeling: testing the capability of Schrodinger’s loop refinement for longer chains; confirming the impact of carba-NAD+ in the place of NAD+.
SIRT3/NAD+/ac-ACS2 (4FVT) run 1:  Loop refinement was carried out for ASP156-GLN169 after changing carba-NAD+ to NAD+ and protein preparation wizard, no constraints imposed, OPLS2005 force field and VSGB model applied, residues side chains within 7.5 Angstroms of loop refined, extended loop sampling (15-20 subjobs).
SIRT3/NAD+/ac-ACS2 (4FVT) run 2:  Loop refinement was carried out for ASP156-ASP172 after changing carba-NAD+ to NAD+ and protein preparation wizard, five distance constraints imposed (see table below), OPLS2005 force field and VSGB model applied, residues side chains within 7.5 Angstroms of loop refined, ultra extended loop sampling (100-200 subjobs).
	Column1
	Pair Atom #1
	Pair Atom #2
	distance
	force constant

	PAIR_CONSTRAINT_0
	A:156:_CA_
	A:159:_CA_
	6.470
	350

	PAIR_CONSTRAINT_1
	A:156:_CA_
	A:163:_CA_
	4.740
	350

	PAIR_CONSTRAINT_2
	A:158:_CA_
	A:165:_CA_
	5.700
	350

	PAIR_CONSTRAINT_3
	A:159:_CA_
	A:163:_CA_
	4.440
	350

	PAIR_CONSTRAINT_4
	A:162:_CA_
	A:166:_CA_
	7.020
	350

	PAIR_CONSTRAINT_5
	A:164:_CA_
	A:168:_CA_
	6.440
	350
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ii. Modeling of binding loop in ternary complex SIRT3/carba-NAD+/ac-ACS2 (4FVT)
The reason for modeling: testing the capability of Schrodinger’s loop refinement for longer chains using original crystal structure.
SIRT3/carba-NAD+/ac-ACS2 (4FVT) run 3:  Loop refinement was carried out for ASP156-GLN169 after protein preparation wizard, no constraints imposed, OPLS2005 force field and VSGB model applied, residues side chains within 7.5 Angstroms of loop refined, extended loop sampling (15-20 subjobs).
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iii. Modeling of binding loop in binary complex SIRT3/intermediate (4BVG)
The reason for modeling: testing the capability of Schrodinger’s loop refinement for longer chains using original crystal structure.
SIRT3/Intermediate (4BVG) run 4:  Loop refinement was carried out for ASP156-GLN169 after protein preparation wizard, no constraints imposed, OPLS2005 force field and VSGB model applied, residues side chains within 7.5 Angstroms of loop refined, extended loop sampling (15-20 subjobs).
SIRT3/Intermediate (4BVG) run 5:  Loop refinement was carried out for ASP156-GLN169 after protein preparation wizard, no constraints imposed, OPLS2005 force field and VSGB model applied, residues side chains within 7.5 Angstroms of loop refined, ultra extended loop sampling (100-200 subjobs).
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The loop refinement using extended sampling and ultra-extended sampling produced similar loop structure but not very close to the native structure, suggesting some issue with the force field and/or sampling.
Energetics associated with various states:
	ternary complex: SIRT3/NAD+/ac-ACS2
	MM-GBSA

	step 1: protein preparation wizard
	-10030.50

	minimizing res 156-169 after step 1
	-10194.50

	minimizing res 156-169 + 7.5 Å after step 1
	-10678.60

	run 1: loop refinement on res 156-169 
	-10343.10

	run 2: loop refinement on res 156-172 with distance constraints 
	-10367.90

	full minimization after step 1
	-12477.10

	full minimization after loop refinement run 1
	-12501.00

	
	

	ternary complex: SIRT3/carba-NAD+/ac-ACS2
	MM-GBSA

	step 1: protein preparation wizard
	-10055.60

	run 3: loop refinement on res 156-169 
	-10381.50

	
	

	SIRT3/alkylamidate complex
	MM-GBSA

	step 1: protein preparation wizard
	-9614.90

	minimizing res 156-169 after step 1
	-9805.70

	minimizing res 156-169 + 7.5 Å after step 1
	-10383.80

	run 4: loop refinement on res 156-169 with extended sampling
	-9952.50

	run 5: loop refinement on res 156-169 with ultra-extended sampling
	-9963.20
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