Mon, Dec 10, 2012
Phone meeting notes.  Raj and Eric

1) GlideScore vs. MM-GBSA

a) Why is the GlideScore used in docking NAD+ into SIRT3 and Sir2 within the range of expected values for binding affinities (between -4 to -15 kcal/mol), while the MM-GBSA calculations (uncorrected with ensemble MCMM for the free ligand) is not the right order of magnitude (-90 kcal/mol) ?

b) One thing to check is to compare the molecular mechanics energy portion of the GlideScore to the molecular mechanics energy from MM-GBSA.  These components should be similar.  Although GlideScore will have a heuristic scaling factor for the molecular mechanics energy.

c) If similar of the components of the MM energy differ greatly between GlideScore and MM-GBSA, there may be something wrong.  

d) When comparing the two MM components, it should be for the same complex in the same ligand-receptor conformation.

2) Why are the energies for the free ligand MCMM ensemble corrected MM-GBSA so off with SIRT3 

a) (i.e., the numbers are positive, indicating that the NAD+ will not bind to the SIRT3 protein, which is physically impossible) ?

b) Should we focus on looking at either:

i) The ensemble MCMM calculations for the unbound, free ligand    OR

ii) The bound ligand – receptor complex        ( yes, do this one

(1) It is more likely that the SIRT3 MCMM ensemble MM-GBSA binding energy prediction errors come from the bound (i.e., docked) conformation.  In SIRT3, we don’t have an exact co-crystallized starting structure.  Errors could come from this.

3) Why didn’t the MCMM ensemble unbound ligand conformations uniformly shift both the AB and AC binding affinities for Sir2 (or SRIT3) because the same ensemble energy is used for the unbound ligand for all calculations?

a) The MM-GBSA calculated unbound ligand is based on a simple minimization of the bound ligand, which is different for the AB and AC conformation.  So the AB unbound estimate may have a different locally minimized unbound energy than the AC.  These values are subtracted out, and then the ensemble MCMM energy is used for the free ligand.  

4) Can Glide scores be corrected with a GlideScore version of MCMM ensemble energies for the unbound ligand?

a) Yes, but I have not seen this done.  

5) Verify the calcuations from the 2008 Guimarães and Cardozo paper, “MM-GB/SA Rescoring of Docking Poses in Structure-Based Lead Optimization”.  

a) They used an earlier version of MacroModel for all their MM-GBSA and MCMM ensemble calculations.

b) Try to replicate their data.

c) If can’t replicate, contact schrodinger

6) RC:  We can calculate the binding affinities from Xiangying’s experimental values of Km and Kcat under the assumption that there is a single bound ligand conformation, and the assumption of rapid equilibrium (i.e. kcat/kr << 1). The latter assumption is generally not valid unless the catalytic step is very slow, but we may nonetheless apply the rapid equilibrium assumption to obtain an estimate of binding affinities prior to working out the computational issues. For SIRT3, which has a competitive inhibition mechanism, AB binding of NAD+ is hypothesized to be insignificant, and there is almost exclusively AC binding.  Thus, the single bound ligand conformation may be valid.  

a) How does this experimental estimate compare to the GlideScore?

7) Paper Edits

a) Edits are not priority

b) Reword mentions of “ensemble” at the beginning of the methods section.  Ensemble refers to multiple different methods in this section, which is confusing.

c) Put in latest computational simulation #’s for MM-GBSA with MCMM ensemble corrections.  RC thinks it would be better if we had one document with the latest results.

d) There are many grammatical errors to correct

e) Significant reordering and reorganization of items in the methods and results section are needed

f) Length issues:  what is the length restriction in JMB  (journal of molecular biology)

8) Schrodinger License FLEXlm server

a) Can Karthik temporarily host on his workstation at CMU?

i) EK talked to Karthik on 12/12/2012.  Karthik’s workstation is a windows machine, and  EK believes that running the FLEXlm windows version may cause some problems.  Karthik will install Linux on his workstation.  The workstation will be a dedicated Linux server for the next two months, and Karthik will not be able to use windows on this machine during this time.

ii) I think Karthik staid this workstation has a static IP

9) Indian Collaboration

a) Instead of having EK introduce the Indian students to molecular dynamics only, at least ½ of the skype intro should be on the Sirtuin project:  what it is, why it’s important, and what we’ve done so far.  The other ½ to 1/3 of the talk should be on MD and why these calculations are important for this project.

b) The skype talk will be on Monday morning Easter US time, Dec. 17 which will be Monday night India time.  

c) Karthik said the Indian students are mainly on vacation until Jan 2.  No large amount of work will be done until then.  We can mainly do an intro to this project.

