Calculating the potential and the electric field
This example will show how to calculate the electrostatic potential and field on a particular residue of barstar molecule being bound to barnase. Thus, barnase is the source of the potential and field that are calculated at a residue of barstar. It is important to realize that the atoms where the potential and field are calculated should NOT be charged. The same strategy can be used to calculate the electrostatic potential and field at all residues (atoms) of barstar or any other complex.  

How to run:
Check that you have all the input files: barstar.pdb, amber.crg, amber.siz, param.txt,frc.in. Here frc.in contains the coordinates of the atoms of barstar where the potential and the field will be calculated. 
To run it, type: 
<path>/delphi param.txt > log.txt
Press enter key, you should get the results.
Output files: log.txt frc.out
*Note: <path> is the folder where you put delphi executable file



Details after the run: 
[image: C:\Users\Lin\Downloads\basic_examples\Example3_frc\image.jpg]
Figure 1. The structures of this example: Calculation of the potential and electric field at a residue (blue) of barstar (for clarity the rest of barstar structure is removed) generated by a barnase protein (tan).

This example shows how to use FRC option. This FRC option is used for calculating potential and electric field at user-specified positions. In this example, as shown in figure1, we use FRC option to calculate the potential and electric field at the position of a residue of barstar (blue) generated by barnase (tan). 
barstar.pdb is the file which contains the coordinate information of the protein. The frc.in is the input file which indicates the coordinates of the probes (the blue residue atoms) where we need to calculate the potential or electrostatic field. The format of frc.in is the same as pdb format.
When using the FRC option, three additional lines are needed in the parameter file:
in(frc,file="frc.in") #input of the frc file
site(a,f,p) #indicate what would you like to output: a: atom; p: poteintal; f: electric field
out(frc,file="frc.out") #output of the frc results

An frc.out file will be generated, which is the result of the FRC calculation. The frc.out of this example is shown below:
ATOM DESCRIPTOR       GRID PT.    GRID FIELDS: (Ex, Ey, Ez)                     
N    ASP   39           4.0390    0.1847   -0.2816   -0.1458                    
CA   ASP   39           4.5036    0.1638   -0.3895   -0.3375                    
C    ASP   39           4.3234    0.3616   -0.3538   -0.2973                    
O    ASP   39           4.7288    0.5433   -0.3075   -0.3531                    
CB   ASP   39           4.5156    0.0091   -0.4216   -0.4910                    
CG   ASP   39           5.9912    0.3574   -0.5792   -1.2362                    
OD1  ASP   39           7.4151    0.2809    0.4631    1.4696                    
OD2  ASP   39           6.0869    1.3578   -1.2552   -0.7619                    
H    ASP   39           3.8695    0.1703   -0.2648   -0.0428                    
HA   ASP   39           4.9757    0.1503   -0.5009   -0.4137                    
HB3  ASP   39           4.0606    0.1088   -0.5445   -0.2617                    
HB2  ASP   39           4.1950   -0.3109   -0.2022   -0.3447                    
total energy = 0 kt
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The first 3 columns show the atom ID (or probe ID). The 4th column is the potential; the last 3 columns are the electric field in x, y and z directions. The last line shows the total energy for the probe atoms, which is the sum of the product of the charge of each atom and the potential at each atom. For more usage of FRC, please see the “FRC” and “site” functions in DelPhi manual:  http://compbio.clemson.edu/downloadDir/delphi/delphi_v.6.2.1_manual.pdf 


  
image1.jpeg




