Sidechain prediction validation set 1: 4BVG
Residues included in the consideration (for sidechain prediction and Prime minimization) are 144-180.195,199,204,207,210,227-234,248,251,291,294,324 plus intermediate in minimization.	Comment by Sherry C: Why this choice?
The choice of the residues is based on the NAM binding pocket (C pocket) residues, which are identified by selecting residues within 7.5 Angstroms of NAM in SIRT3/INT/NAM complex converted from 4FVT or by docking NAM into 4BVG. The flexible loop was also included to make up the selection.
Two starting structures were used. 
One used the 4BVG prepared using Protein Preparation Wizard and OPLS minimization on hydrogen only (without relaxation of heavy atoms). 
RSK: The raw data is contained in the file
C:\Users\plin\Documents\SIRT\4BVG_h_minimized_as_Starting_for_sidechain_prediction_1
The numbers reported here and in the raw data file are consistent.
	Structures
	Prime Energy

	Struct 1: 4BVG as prepared w/ h-opt
	-9614.9

	Struct 2: Struct 1 w/ sidechain opt w/ backbone within 1 residue
	-9871.5

	Struct 3: Struct 1 w/ sidechain opt w/ default option
	-9896.1

	Struct 4: Struct 1 w/ sidechain opt w/ Monte Carlo, rank2	Comment by Ping Lin: A total of 8 MC structures were produced, but only top few were further minimized.	Comment by Sherry C: How many mc structures were produced? Not indicated in xls
	-10174.6

	Struct 5: Struct 1 w/ sidechain opt w/ Monte Carlo, rank1
	-10175.5

	Struct 6: Struct 1 w/ sidechain opt w/ CA-CB vector sampling
	-10179.1

	Struct1 with prime minimization on selected residues
	-10301.2

	Struct2 with prime minimization on selected residues
	-10316.1

	Struct3 with prime minimization on selected residues
	-10316.4

	Struct4 with prime minimization on selected residues
	-10321.0

	Struct5 with prime minimization on selected residues
	-10321.1

	The above structure with prime re-minimization on selected residues
	-10320.9

	Struct6 with prime minimization on selected residues
	-10320.7

	Struct 7: Struct 1 w/ sidechain opt w/ backbone within 3 residue
	-10268.2

	Struct7 with prime minimization on selected residues
	-10463.6

	The above structure with prime re-minimization on selected residues
	-10467.1

	The above structure with prime re-minimization on selected residues
	-10467.5



There are four options available in Prime Sidechain Prediction: Default, Monte Carlo, w/ CA-CB vector sampling, and w/ backbone sampling (by default with 3 residues each time, leading to extra residues included in optimization.) Reducing backbone sampling to 1 actually remove the backbone sampling, and has to be manually edited in the input file to carry out the calculation.	Comment by Sherry C: No other MC options (e.g., temperature)? Any simulated annealing?
What are the convergence criteria for all of these?	Comment by Ping Lin: There are MC options, as in other sidechain predictions, but can only be accessed by modifying input manual and run from the command line. The maximum temperature is default at 2000K. From the output we can see it went through an annealing process, and there are many other default setting can be seem in the output. 	Comment by Sherry C: define	Comment by Ping Lin: It appears that CHI1 angle is included in the sampling that changes the CA-CB vector.	Comment by Sherry C: is this what  you did? In that case what is diff from default?

Why do we see 0 or nearly 0 RMSD for many predicted side chains for this option and default option? Is this correct?	Comment by Ping Lin: Since the default backbone sampling significantly increase the sampling space, so I manually edited the input and re-run. It seems to result in the sidechain prediction one by one, which often leads to least changes in structure.
The results also show extra steps of minimization in testing the convergence. 
The RMSDs for each residue are included in EXCEL file 4BVG_h_minimized_as_Starting_for_sidechain_prediction_1.xlsx. 
Some convergence on structures can be identified. Two minimums identified at around -10316 and -10321 with only the selected residues included. And the default sidechain prediction didn’t locate the better minimum. Residues with significant change from crystal structure were highlight in EXCEL file. 
The structure prepared using Protein Preparation Wizard and OPLS minimization on hydrogen on 4BVG were further minimized using Prime and serve as a starting structure for further sidechain prediction investigation.
RSK: The raw data is contained in file C:\Users\plin\Documents\SIRT\4BVG_Prime_minimized_as_Starting_for_sidechain_prediction_1.xlsx
The numbers reported here and in the raw data file are consistent.

	Structures
	Prime Energy

	Struct 1a: 4BVG as prepared w/ h-opt followed by Prime minimization of selected residues
	-10301.2

	Struct 2a: Struct 1a w/ sidechain opt w/ default option
	-10261.6

	Struct 3a: Struct 1a w/ sidechain opt w/ CA-CB vector sampling
	-10301.9

	Struct 4a: Struct 1a w/ sidechain opt w/ backbone within 1 residue
	-10304.7

	Struct 5a: Struct 1a w/ sidechain opt w/ Monte Carlo, rank1
	-10322.7

	Struct 6a: Struct 1a w/ loop refine with ultra extended sampling (res. 156-169) rank 1
	-10334.8

	Struct2a with prime minimization on selected residues
	-10289.7

	Struct3a with prime minimization on selected residues
	-10304.3

	Struct4a with prime minimization on selected residues
	-10320.4

	Struct5a with prime minimization on selected residues
	-10324.8

	Struct6a with prime minimization on selected residues
	-10374.4

	Struct 7a: Struct 1a w/ sidechain opt w/ backbone within 3 residue
	-10464.5

	Struct7a with prime minimization on selected residues
	-10470.2



The results above show that sampling error does exist as least for the sidechain prediction with default option, as it located a structure with higher energy. And various sidechain predictions also gave different minimums. The fact that loop refinement on only a subset of selected residues (but it includes extra residues within 7.5 A in optimization) reduced structure significantly suggest there may be potential energy errors as well. 	Comment by Sherry C: Check for smaller numbers of residues  as well	Comment by Sherry C: Why did you do loop refinement in side chain prediction analysis? 
What is the loop  rmsd to native: we can resolve this question directly, but is properly part of a separate analysis we are scheduling	Comment by Sherry C: No side chain energy error analysis? Analysis of energy errors for smaller number of residues , including single sidechain prediction (ssp)?

As indicated would like to see ssp on each of the yellow residues identified, along with analysis of types of energy errors 

Specify the energy gap between native and predicted structures for ssp energy errors

Focus on smaller sets of side chains to reduce sampling errors

*Provide a table listing each of the ssp energy errors and showing the native structure, the predicted structure, and a comment on the type of interaction that was scored incorrectly

Check for possibility of missed bridging waters, protonation state errors, etc

Analysis incomplete: **These tasks are priorities for this week; need to know when they will be finished to stay on schedule for incorporation into paper draft  – specify in tasks list under the side chain validation task.  Meet mid week if possible after another update to this report


The above two sidechain prediction run results point to a limited set of residues that contribute to the change of energy in sidechain prediction (as seem from RMSD data), which can be used in the future in making a small set of residues for optimization.	Comment by Sherry C: Change in energy with respect to what? Meaning that other residues are accurately predicted?	Comment by Sherry C: Present graphically, including identification of types of energy errors


Why these backbone RMSDs? Due to  minimization?

Why do you not report side chain RMSD?


We carried out something similar for 4FVT using the carba-NAD+ as in the crystal structure, and almost the same choice of residues except carbaNAD+ and ac-LYS in the place of intermediate in 4BVG.	Comment by Sherry C: How about other sirtuin structures, such as other SIRT3, multiple SIRT2, Sir2
homologous residues to increase the size of the dataset?

Is  MC generally locating deeper minima than default (ie better sampling)?
RSK: The raw data is contained in file C:\Users\plin\Documents\SIRT\ 4FVT_carbaNAD_h-opt_as_start_for_sidechain_prediction_1.xlsx.
The numbers reported here and in the raw data file are consistent.

	Structures
	Prime Energy

	Struct 1: 4FVT prepared w/ Protein Preparation Wizard w/ h-opt
	-10055.6

	Struct 2: Struct 1 w/ sidechain opt w/ backbone sampling of 1 residue
	-10339.6

	Struct 3: Struct 1 w/ sidechain opt w/ default option
	-10342.2

	Struct 4: Struct 1 w/ sidechain opt w/ CA-CB vector sampling
	-10601.9

	Struct 5: Struct 1 w/ sidechain opt w/ Monte Carlo, rank1
	-10605.9

	Struct 6: Struct 1 w/ sidechain opt w/ Monte Carlo, rank2
	-10605.1

	Struct 7: Struct 1 w/ loop refine with ultra extended sampling (res. 156-169) rank 1
	-10382.2

	Struct1 with prime minimization on selected residues
	-10667.1

	Struct3 with prime minimization on selected residues
	-10715.9

	The above structure with prime re-minimization on selected residues
	-10716.2

	Struct4 with prime minimization on selected residues
	-10725.0

	Struct5 with prime minimization on selected residues
	-10728.2

	Struct6 with prime minimization on selected residues
	-10726.2

	Struct7 with prime minimization on selected residues
	-10742.8

	Struct 8: Struct 1 w/ sidechain opt w/ backbone sampling of 3 residue
	-10690.8

	Struct8 with prime minimization on selected residues
	-10894.0



Further analysis on 4FVT will be provided on next work day.
RSK: I see that the same folder contains another excel sheet, which contain more data related to side chain prediction for 4VT using prime minimization and MC sampling of side chains.
The raw data is contained in file C:\Users\plin\Documents\SIRT 4FVT_carbaNAD_Prime-opt_as_start_for_sidechain_prediction_1.xlsx.
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