5-lys peptide binding to a membrane
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This example demonstrates how to calculate pairwise interactions between membrane and peptide. The peptide is positioned at 4Å away from the membrane.  Because of the highly changed membrane, we will use non-linear Poisson-Boltzmann equation. Here we demonstrate two scenarios: first one will charge the 5-lys peptide and collects the potential at membrane atoms (and then calculates the interaction energy by multiplying the potential by charges of membrane atoms); second one does the reverse – charges membrane atoms and collect the potential at 5-lys peptide atoms (and then multiplies the potential by the charges of 5-lys atoms to calculate interaction energy). In principle, one expects that these two energies will be identical. However, due to numerical errors and non-linearity they are similar but not identical. 
Run the script called "potential". To run this script you must make sure that the file is executable. Then with your command shell pointed to the directory of example_5, type "./potential" to run the script. The script will perform two delphi runs. The first run will charge only the 5-lys peptide and the potential will be collected at the atoms of the membrane (membrane atoms are kept uncharged). The output file is mem.frc, and on the bottom is the computed pairwise energy. Note that the energy is divided by 2. So, the interaction energy is twice as large. The second run will charge the membrane atoms and the potential will be collected at the 5-lys atoms (5-lys atoms are uncharged). Compare the numbers of both runs - they are not the same, because of nonlinearity (you might want to turn off the nonlinearity to convince yourself that they are the same in the linear case)
To see the result, type:
grep 'total energy' *frc

mem.frc: total energy = -4.93598 kt
Then multiply by 2, so
Pair-wise interaction energy =-9.87196 kT

lys5.frc: total energy = -3.99519 kt
Then multiply by 2, so
Pair-wise energy= -7.99038 kT
NOTE: You might have to change the relaxation parameter (relpar) if you see that the runs do not converge. Some machines might have different intrinsic functions.
