A) Ternary (open is preferred in xtal structure 4FVT)

--Open/closed loop complex frame 1 prime (~700 kcal/mol)
--Open/closed complex amber 2-12 ns GBSA/PBSA (~400 kcal/mol)

prime: -11130
amber 2-12 ns: -6978


-ternary closed

prime: -11745
amber 2-12 ns: -7360 

Derived delta by Dr.RC = 615 kcal/mol (Prime) Open -closed
Derived delta by Dr.RC = 382 kcal/mol (Amber) Open -closed


ΔConf Relative conformational stability = (Complex Energy Open loop - Complex Energy Closed loop) = 375.01 kcal/mol (Prime) = 689.90 kcal/mol
 ΔConf Relative conformational stability = (Complex Energy Open loop - Complex Energy Closed loop) = 375.01 kcal/mol (Amber)
1) Frame 1 Prime MM/GBSA relative conformational energy favors “closed/4BVG” loop over “open loop/4FVT” by -615 kcal which is not consistent with experimental findings.
2) Amber MM/GBSA relative conformational energy favors “closed/4BVG” loop over “open loop/4FVT” by -382 kcal which is not consistent with experimental findings.

Both methods rank it incorrect.

Prime Energy correction
Based on Prime side chain validation data carried out on native 4FVT and 4BVG crystal structures we would expect an energy error of -146.89 and -676.7 kcal/mol respectively post side chain modelling.  Accounting for this energy error in the closed loop model  should be able to correct the energy error in the model.  Accordingly, the corrected energy will be   
Ternary Closed = -11069 kcal/mol (based on corrected energy)
Ternary open (native) = -11130 kcal/mol
The energy error from 4FVT is not factored here because the ternary open loop conformation herein was not subjected to side chain modelling.

Source of errors
It is believed that six residues (Pro 35, Leu 44, Leu 48, Gln 50, Tyr 51, Asp 52) would contribute significantly to the energy error. Side chain validation studies revealed that Leu 48 along contributes -82 kcal/mol error. It is speculated that these residues would have accounted for the energy error in Prime scoring and side chain prediction for the ternary complex with 4BVG loop.
Amber MM/PB-GB SA (Componet analysis)
Amber MM/PBSA and MM/GBSA complex energies favor and closed loop conformation for the ternary complex. These energy values are inconsistent with experimental evidence.  However, it has to be noted here that the ternary complex (open) was subjected to 18 ns simulation by Ping conversely; the closed complex was subjected only to 12 ns simulation by me. This inconsistency could also be a potential source of error.
	MM/PBSA
	Open
	Closed
	Delta

	BOND
	874.72
	875.43
	-0.71

	ANGLE
	2372.62
	2373.58
	-0.96

	DIHED
	3049.77
	3041.85
	7.92

	VDWAALS
	-2293.00
	-2198.53
	-94.47

	EEL
	-18738.34
	-19268.12
	529.78

	1-4 VDW
	1061.81
	1053.58
	8.23

	1-4 EEL
	9750.60
	9592.82
	157.77

	EPB
	-3305.04
	-3087.43
	-217.61

	ENPOLAR
	2182.89
	2207.85
	-24.97

	EDISPER
	-1247.20
	-1225.29
	-21.91

	Ggas
	-3921.83
	-4529.39
	607.57

	Gsolv
	-2369.35
	-2104.86
	-264.48

	TOTAL
	-6291.17
	-6634.26
	343.08







	MM/GBSA
	Open
	Closed
	Delta

	BOND
	874.7192
	875.4252
	-0.71

	ANGLE
	2372.6201
	2373.5789
	-0.96

	DIHED
	3049.7686
	3041.8522
	7.92

	VDWAALS
	-2293.0017
	-2198.527
	-94.47

	EEL
	-18738.3398
	-19268.1244
	529.78

	1-4 VDW
	1061.8108
	1053.5796
	8.23

	1-4 EEL
	9750.5973
	9592.8224
	157.77

	EGB
	-3557.9493
	-3303.8033
	-254.15

	ESURF
	97.0006
	101.9087
	-4.91

	Ggas
	-3921.8255
	-4529.3931
	607.57

	Gsolv
	-3460.9487
	-3201.8946
	-259.05

	TOTAL
	-7382.7742
	-7731.2877
	348.51



Component based analysis was carried out to identify the source of energy error. Apparently, it looks like the electrostatic energy is overestimated for the closed form.  Both MM based electrostatic contribution and PB/GB based Ele contributions tend to be overestimated for the closed conformation. However, the magnitude of the conformational energy difference (total energy) is relatively small (~ 343 kcal/mol) and this difference could also be an artifact of the simulation time. Since we are extending to simulation to 25 ns one shouldn’t be surprised to see reversal in the conformational energy preference. 
[bookmark: _GoBack]In fact negative energies for the binding of NAD+ were obtained only when Ping sampled energies between 12-16ns. This shows that the system takes more time to converge.. I speculate here that it could be due to convergence error.  

