1. applying ultra extended sampling to build missing residues in the Sir2Tm ternary complex 
A whole new procedure was applied prior to the loop refinement process for Sir2TM ternary structure because the standard procedure in Schrodinger’s Protein Preparation Wizard may change slightly the heavy atoms’ coordinates near the missing loop. The procedure is as followed, 
i) [bookmark: _GoBack]Ternary complex (2H4F) was prepared using Protein Preparation Wizard (including fixing missing residues using Prime.) The fixed loop coordinates were copied and add into the original pdb files. (Be careful with the CONECT records since many may not be suitable.) 
ii) Reload the pdb file and carefully inspect the load structure and make sure all the bonds are connected correctly and formal charges are set properly, especially the connection between ac-LYS and adjacent residues.
iii) Prepare complex using Protein Preparation Wizard. 
iv) Run Prime Loop Refinement for residue 37-42 using Extended Sampling, Ultra Extended Sampling and Modified Ultra Extended Sampling with 5 initial stages and 10 fixed stages.
	Sir2TM ternary  complex loop refinement 
	MM-GBSA

	Strcut 1: add loop 37-42 as described followed by protein preparation wizard (restrained minimization on hydrogen only) 
	-4865.7

	Prime minimizing on res 37-42 of Strcut 1
	-5434.0

	Prime minimizing on res 37-42 of Struct 2 (top ranked structure obtained by modified ultra extened sampling below)
	-5476.9

	Prime full minimization of Struct 1
	-11800.9

	Prime full minimizing of Struct 2 (top ranked structure obtained by modified ultra extened sampling below)
	-11819.0

	Job 1: loop refinement on res 37-42 ; extended sampling, rank 1
	-5004.9

	Job 1: loop refinement on res 37-42 ; extended sampling, rank 2
	-5004.8

	Job 1: loop refinement on res 37-42 ; extended sampling, rank 3
	-5003.8

	Job 1: loop refinement on res 37-42 ; extended sampling, rank 4
	-5003.7

	Job 1: loop refinement on res 37-42 ; extended sampling, rank 5
	-5003.6

	Job 1: loop refinement on res 37-42 ; extended sampling, rank 6
	-5003.4

	Job 1: loop refinement on res 37-42 ; extended sampling, rank 7
	-5003.3

	Job 1: loop refinement on res 37-42 ; extended sampling, rank 8
	-5002.9

	Job 1: loop refinement on res 37-42 ; extended sampling, rank 9
	-5002.5

	Job 1: loop refinement on res 37-42 ; extended sampling, rank 10
	-5002.3

	Job 2: loop refinement on res 37-42; ultra extended sampling, rank 1
	-5014.6

	Job 2: loop refinement on res 37-42; ultra extended sampling, rank 2
	-5010.5

	Job 2: loop refinement on res 37-42; ultra extended sampling, rank 3
	-5008.1

	Job 2: loop refinement on res 37-42; ultra extended sampling, rank 4
	-5007.3

	Job 2: loop refinement on res 37-42; ultra extended sampling, rank 5
	-5004.6

	Job 2: loop refinement on res 37-42; ultra extended sampling, rank 6
	-5003.7

	Job 2: loop refinement on res 37-42; ultra extended sampling, rank 7
	-5003.7

	Job 2: loop refinement on res 37-42; ultra extended sampling, rank 8
	-5003.7

	Job 2: loop refinement on res 37-42; ultra extended sampling, rank 9
	-5002.9

	Job 2: loop refinement on res 37-42; ultra extended sampling, rank 10
	-5001.8

	Struct 2: Job 3: loop refinement on res 37-42; modified ultra extended sampling, rank 1
	-5014.8

	Job 3: loop refinement on res 37-42; modified ultra extended sampling, rank 2
	-5006.7

	Job 3: loop refinement on res 37-42; modified ultra extended sampling, rank 3
	-5005.4

	Job 3: loop refinement on res 37-42; modified ultra extended sampling, rank 4
	-5004.6

	Job 3: loop refinement on res 37-42; modified ultra extended sampling, rank 5
	-5004.1

	Job 3: loop refinement on res 37-42; modified ultra extended sampling, rank 6
	-5002.7

	Job 3: loop refinement on res 37-42; modified ultra extended sampling, rank 7
	-5002.1

	Job 3: loop refinement on res 37-42; modified ultra extended sampling, rank 8
	-5001.8

	Job 3: loop refinement on res 37-42; modified ultra extended sampling, rank 9
	-5001.6

	Job 3: loop refinement on res 37-42; modified ultra extended sampling, rank 10
	-5001.0
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Comparison of various Sir2TM ternary complex structures:
	Orange: 2H4F xtal structure

	Cryan : 2H4F after adding loop 37-42 manually and Protein Preparation Wizard (minimization on H only)

	Green: Top ranked loop refinement result on residues 37-42 using extended sampling.

	Yellow/Plum: overlapped structures of top ranked loop refinement results using ultra extended sample/modified ultra extended sampling
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