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1. 2A : Task 2A involves comparing  SIRT3/INT/NAM Open vs SIRT3/NAD+/AC-CS2 in an Open loop conformation.

1. The above scatter plot shows per residue RMSD plotted vs delta E (Sirt3/NAD+/AC_CS – SIRT3/INT/NAM)
1. Those residues highlighted in red are believed to be outlier. Some of these outliers may not be outliers because the substrate could have influenced the side chain conformation in some cases.
1.  Also, it has to be noted here the native complex Sirt3/NAD+/AC_CS is only subjected to a restrained minimization. Conversely, the SIRT3/INT/NAM with an open loop (4FVT) is subjected to prime minimization post side chain packing by Ping. I believe the method which Ping followed is right here. However, for an idealistic comparison we should also subject the native complex here (Sirt3/NAD+/AC_CS) to a Prime refinement. Let me know if you want me to do this?
1. One way to identify true outliers would be highlight residues that appears as “common outliers” in both “native vs repacked “ and “SIRT3/INT/NAM Open vs SIRT3/NAD+/AC-CS2” models
1. I believe that since we are comparing an Prime minimized vs a non- prime structure may be the reason for the increased number  of  outliers 
1. I used here an arbitrary cut-off of RMSD > 2 and ddE +/- 4 kcal to define an outlier. 
1. The native complex (Sirt3/NAD+/AC_CS) has a prime energy of -11342.34 and SIRT3/INT/NAM has an energy of -12035.73 kcal/mol. This rank ordering is inconsistent with experiential findings (X-ray crystallography). 
1. I believe that Prime refinement post side chain prediction on SIRT3/INT/NAM complex could have caused this inconsistency. This issue will be addressed in a later part of the assigned task.
1. May be we can try performing a side chain prediction, followed by Prime minimization on 4FVT. We could assume that the same steps would cancel out the errors in both the models. This has already been listed as a task.
-----------------------------------------------------------------------------------------------------------
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1. 2B : Task 2B involves comparing  SIRT3/INT/NAM Closed vs SIRT3/NAD+/AC-CS2 in an Closed  loop conformation.

1. The above scatter plot shows per residue RMSD plotted vs delta E (Sirt3/NAD+/AC_CS – SIRT3/INT/NAM) closed loop.
1. Those residues highlighted in red are believed to be outlier. Some of these outliers may not be outliers because the substrate could have influenced the side chain conformation in some cases. Relatively the number of outliers is less compared to the open loop 
1. In this case, both the models are non-native. The closed complex (Sirt3/NAD+/AC_CS) has a prime energy of -11385.19 and SIRT3/INT/NAM has an energy of -11914.85 kcal/mol. This rank ordering is consistent with experiential findings (X-ray crystallography). 



Side chain Validation on Native complex


4BVG
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The energy error for 4BVG complex is around 676.7 kcal/mol. Although the energy error is substantially large, the source of error can ascribed to few residues (Pro 35, Leu 44, Leu 48, Gln 50, Tyr 51,Asp 52). Not source why these residues proves to be problematic. Th4ey need to be analyzed more critically like buried vs exposed, polar vs hydrophobic residue, involved in ligand/substrate binding, B factor of the residue. The energy error determined by Ping was ~ 561 kcal/mol








4FVT
[bookmark: _GoBack]The energy error for 4BVG complex is around -146.89 kcal/mol. Compared to 4BVG the side chain prediction for 4VFT is good. Ping had an energy error of about ~ 28 kcal/mol. However, Ping had subjected the initial model here to Prime minimization, whereas I only minimized the Hydrogen and carried out a small restrained minimization on the side chains before doing side chain prediction on the loop region. This could be the reason for the inconsistency here. In fact Ping also found only 3 residues to have an RMSD > 1 but less than 2Å. Overall, the prediction for 4FVT is good and is consistent with Pings RMSD data.
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