Electrostatic component of solvation energy calculated for a system of multiple different dielectric regions

How to run:
Check that you have all the input files: 3eps.pdb, amber.crg, amber.siz, param.txt
To run it, type: 
<path>/delphi param.txt > log.txt
Press enter key, you should get the results.
Output files: log.txt phimap.txt
*Note: <path> is the folder where you put delphi executable file

Details: 
Users can use multi-dielectric constants method to assigns different dielectric constants to corresponding regions. As shown in figure 1, the three colors indicate three different dielectric constants being used for various regions in a protein. This multi-dielectric constants method is an option in DelPhi Fortran version only and not supported any more in DelPhi C++ version. In DelPhi C++ version, a Gaussian method can be used to model inhomogeneous dielectric feature of a biomolecule. 
[image: C:\Dropbox\work\Manual_of_Tools\examples_basic\Example8_multi_dielectric\image.jpg]
Figure1. Representation of multi-dielectric regions in a protein. Each residue is colored according to the value of the dielectric constant being assigned to it.  
When using the multi-dielectric constants method, the pdb file needs to be modified as following format:
MEDIA   3
OBJECT   1   0   1    12.00
ATOM      1  N   ASP A   1       1.320   0.070   0.080
ATOM      2  CA  ASP A   1       2.060   0.030  -1.190
ATOM      3  C   ASP A   1       1.670  -1.230  -2.000
ATOM      4  O   ASP A   1       0.910  -2.070  -1.530
ATOM      5  CB  ASP A   1       3.570   0.080  -0.930
…
OBJECT   2   0   2    10.00
ATOM     31  N   SER A   3       1.320  -4.760  -3.660
ATOM     32  CA  SER A   3       1.320  -6.080  -2.990
ATOM     33  C   SER A   3       2.470  -6.990  -3.440
ATOM     34  O   SER A   3       2.500  -8.190  -3.160
ATOM     35  CB  SER A   3      -0.020  -6.800  -3.170
…
OBJECT   3   0   3    17.00
ATOM     15  N   VAL A   2       2.220  -1.330  -3.210
ATOM     16  CA  VAL A   2       2.050  -2.490  -4.110
ATOM     17  C   VAL A   2       2.150  -3.790  -3.290
ATOM     18  O   VAL A   2       3.030  -3.920  -2.440
ATOM     19  CB  VAL A   2       3.150  -2.450  -5.170
ATOM     20  CG1 VAL A   2       3.000  -3.500  -6.270

At the beginning of the pdb file, “MEDIA   3” indicates there are 3 different dielectric constants (media) used in this file. Then the “OBJECT   1   0   1    12.00” shows that this is the first media and the dielectric constant is 12. In this file the dielectric constants of the second and third media are set as 10 and 17, respectively. Users can use this method to assign dielectric constants to different regions of a biomolecule.
[bookmark: _GoBack]The result calculated by DelPhi (Fortran version) is shown below:

 total grid energy               :           8667.3356 kt
 self-reaction field energy      :         -31075.1856 kt
 total s.charge,no epsin carrying:              0.4444
 corrected reaction field energy :           -202.2896 kt
 total reaction field energy     :         -31277.4752 kt
 coulombic energy                :          -3879.0095 kt
 all required energy terms but grid and self_react:          -4081.2991kt
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