Finding the potential on a closed surface placed outside of the protein
(SURFPOT module).


This example demonstrates the usage of a new feature in DelPhi that reports the potential on the grid-points that are found to lie on a surface outside of the protein. 

Basically, a surface sought at some distance ‘’ from the vdW surface of any solute is defined by the collection of all the grid-points that lie at a distance ‘’ from the vdW surface. This can also be understood as an extended version of vdW surface of the solute where the radius of each atom has been extended by ‘’. 

The output from DelPhi is a .zphi file that reports the actual Cartesian-coordinates of the grid-points on the surface and the corresponding potential values (in kT/e) at those points. In the console output of DelPhi, the average of these values are reported. The same average is also mentioned in the first line of the .zphi file as a REMARK.

The user can use the .zphi file information to analyze the collection of potential values and perform various statistical measurements.

To obtain surface potential from a DelPhi run, the parameter file must contain the following lines

!SU=1 | SU=0 for no surface calculations
SURFPOT=1

!SD=4 (must be > 0 and < 10)
!surface requested at  = 4A from the vdW surface
!SU=1 is necessary
SURFDIST=4


! ZPHI output format outputs the potential on the
! X-Y-Z coordinates of the grid-points lying on the
! surface. The potentials are in kT/e units.
!SU = 1 is necessary.
out(zphi,file="lysozyme_surface.txt")

Even if there is no output option specified in the parameter file when SURFPOT=1, DelPhi reports the Cartesian coordinates and the potential values in a default ‘surfacePot.zphi’ file. A sample zphi file looks like this:

#REMARK SIMPLE   AVERAGE SURFACE POTENTIAL = 2.82841 kT/e
    -5.589    18.665    -6.724        3.13445
    -5.089    18.665    -6.724        3.12134
    -4.589    18.665    -6.724        3.10033
    -4.089    18.665    -6.724        3.07318
    -6.089    19.165    -6.724        3.13505
    -5.589    19.165    -6.724        3.13168
    -5.089    19.165    -6.724        3.11939
	.
	.
	.
	.
    -1.089    13.665    50.276        2.23204
    -3.089    14.165    50.276        2.19945
    -2.589    14.165    50.276        2.20796
    -2.089    14.165    50.276        2.21226
    -1.589    14.165    50.276        2.21245

[bookmark: _GoBack]A user, for instance, could perform a density estimation of the potential values and get a weighted average. Figure 1 provides one such example. From a charged sphere, the potentials are averaged after density estimations and are shown to be very similar (almost identical) to the analytical solution of coulomb’s law for various distances from the surface.
NOTE:

The SURFPOT module is only executed with the conventional 2-dielectric distribution at present. It is automatically turned off if GAUSSIAN=1 is supplied in the parameter file. The same occurs if the surface distance is a negative value or greater than 10 A. As the distance value is increased, the computational time also goes up.
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Figure 1.



Visualization:

[image: ][image: ]A VMD script is provided at our website which can be sourced and used to view the distribution of potential around the solute. The following figures depict the use of the script after running DelPhi using the SURFPOT module. Figure 2 shows the surface around lysozyme (PDB = 2VB1) at 4A (left) and 8A (right). The color of each grid-point is decided based on the value of the potential on it in terms of a scale. The scale is linear with the grid-point with largest positive potential colored BLUE and that with largest negative potential is RED. 

Figure 2.
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