Fi nding the potential on a closed surface placed outside of the protein
( SURFPOT nodul e) .

Thi s exanpl e denonstrates the usage of a new feature in Del Phi that reports the
potential on the grid-points that are found to lie on a surface outside of the
protein.

Basi cally, a surface sought at sonme distance 'delta' fromthe vdWsurface of any
solute is defined by the collection of all the grid-points that lie at a

di stance 'delta' fromthe vdWsurface. This can al so be understood as an

ext ended version of vdWsurface of the solute where the radius of each atom has
been extended by 'delta'.

The output fromDelPhi is a .zphi file that reports the actual Cartesian-
coordi nates of the grid-points on the surface and the correspondi ng potentia
values (in kT/e) at those points. In the console output of Del Phi, the average
of these values are reported. The sane average is also nentioned in the first
line of the .zphi file as a REMARK. This is an estimation of the correspondi ng
zeta potenti al

The user can use the .zphi file information to analyze the collection of
potential values and performvarious statistical measurenents.

For reference, please viewthe follow ng article:

Arghya Chakravorty, Zhe Jia, Lin Li, and Em | Al exov,

"A New Del Phi Feature for Mdeling Electrostatic Potential around
Proteins: Role of Bound lons and Inplications for Zeta-Potential", Langmuir 2017
33 (9), 2283-2295

Note: This feature is a devel opment in the C++ version of del phi and absent in
the fortran version.

To obtain surface potential froma Del Phi run, the paranmeter file nust contain
the followi ng lines

1SU=1 | SU=0 for no surface cal cul ations
SURFPOT=1

1SD=4 (nust be > 0 and < 10)

I'surface requested at delta=4A fromthe vdW surface
I'SU=1 i s necessary

SURFDI ST=4

! ZPH 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="lysozyne_surface.zeta")

How to run:
Check that if you have all the input files: charm®2.crg, |ysozyne. pdb,
param sphere_surfpot.prm sphere.pqr, charmR2.siz, |ysozyne. pqr



To run it, type

<path>/delphi param_protein_surfpot.prm > zeta_protein.log

Output files: lysozyme_surface.zeta

<path>/delphi param_sphere_surfpot.prm > zeta_sphere.log

Output files: sphere_surface.zeta

*Note: <path> is the full path where the del phi executable is |ocated

Even if there is no output option specified in the paraneter file when
SURFPOT=1, Del Phi reports the Cartesian coordinates and the potential values in
a default , AosurfacePot.zphi, A6 file. A sanple zphi file looks like this:

#REMARK | MPORTANT | NFORVATI ON AT THE BOTTOM OF THI' S FI LE

-5.1855 17.7125 -7.224 3. 10057
- 6. 6855 18. 2125 -7.224 3.13824
- 6. 1855 18. 2125 -7.224 3. 13575
-5.6855 18. 2125 -7.224 3.12448
-5.1855 18. 2125 -7.224 3. 10535
-4.6855 18. 2125 -7.224 3. 07987
-4.1855 18. 2125 -7.224 3. 04965
- 6. 6855 18. 7125 -7.224 3.13188
- 6. 1855 18. 7125 -7.224 3. 13029

-2.6855 13. 2125 49. 776 2
-2.1855 13. 2125 49. 776 2
-1. 6855 13. 2125 49. 776 2.
-1.1855 13. 2125 49. 776 2.19958
- 3. 1855 13. 7125 49. 776 2

2

2

-2.6855 13. 7125 49.776 19174
-2.1855 13. 7125 49. 776 19108
B o m m e o e o e e e e e e e e e e e e e e e eeaaao-

#REMARK S| MPLE AVERACGE SURFACE POTENTI AL = 2.78699 kT/e
#REMARK GEQVETRI C CENTER ( ANG) = -0.1855 14.7125 21.276

A user, for instance, could performa density estimation of the potential values
and get a weighted average. From a charged sphere, the potentials are averaged

after density estimtions and are shown to be very simlar (alnost identical) to
the anal ytical solution of coulonb's law for various distances fromthe surface.

Vi sual i zati on:
A VMD script is provided at our website which can be sourced and used to view

the distribution of potential around the solute. Please refer to the docx / pdf
version of the README for nore details and the graphics.



