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Abstract

Discovery of new drugs and study of their side effects has been an important research field in recent years.
Because of direct effect of the pharmaceutical products on human health usually the drug design projects
are challenging and technically demanding.

The incorporation of computer simulations into drug design projects is one of the best ways to optimize
drugs' potency. In this approach, researchers try to find the best interaction between protein structure and
drug in a virtual environment; this procedure is called "molecular docking'". The molecular docking
problem can be considered as a search problem. The search space in this problem is defined with all
possible protein-ligand interactions and the best interaction is the solution of problem.

In this paper, a new approach for finding the best interaction is proposed. The proposed method is based on
opposition based differential evolution algorithm. Also the proposed method is enhanced by a local search
algorithm and a pseudo-elitism operator. Like other metaheuristic algorithms, our method uses a population
of possible solution and AutoDock scoring function is used to evaluate each vector in the population. Six
different protein-ligand complexes are used to verify the efficiency of the proposed algorithm. The
experimental results show that the proposed algorithm is more robust and reliable than other algorithms

such as simulated annealing and Lamarckian genetic algorithm.
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If (fitness(U)) < fitness(P,) then

P« U,

i
else
Pl <X,

end if
end for

XX
Ifrand(0,1) < J.then
for i=0 to N, do
for j=0to D do

OP,; « MIN! + MAX] — P,
end for
end for

end if
Select N fittest individuals from set the {P«OP} as

initial population P
end while

Jlie sl o2 A JolSS 025, S s S

PHill Climbing
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1. Initialize a new populationP;
for each individual I € P do
Make the opposite Individual
Igppbased on Equation (1)
end for
Generate a new population with selecting the
best individual between I and Iy,
2. Continue the algorithm with the initialized
population
while the termination conditions are not
satisfied
for each individual I € P do
Selected Three Individuals randomly
L1,15,1,3 wherel # [y # I, # I3
A mutant vector V is made based on
the
Equation (2)
for i=0to D
if rand(0,1)
I

I IA
o

temp; i
else
Itempi =1
end if
end for
if fitness(1,e,mp)is better than fitness(1)
lnext = Itemp
else
Inext
end if
end for
Select the best individuallg,,
for i=0to D

Ibesti = Ibesti + xCauchy

=/

end for
Passlp, ¢ to the next population

for each individual I € P do
ifrand(0,1) < S,
Apply Solis Wets local search on /
end if
ifrand(0,1) < J,
for each individual / € P do
Make the opposite individual /,,,
based on Equation (1)
Select the best individual { I,
make the next generation
end for
end if
end while

opp }to

@iy o, S aSd A IS
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Function SolitsWets(Sol,N,bias,rho)
numEval < 0
numsucess « 0
numFailed < 0
FornumEval < maxEval
For i=1 to N do
dif f[i] < RandomGsussian(0,rho)
End for
sol" « sol + bias + dif f
Ifsol’ is better than sol
sol « sol’
bias « 0.2 X bias + 0.4 x (dif + bias)
numSucess < numSucess + 1
numFailed < 0
Else
sol" « sol — bias — dif f
Ifsol"’ is better than sol
sol « sol"”
bias < bias — 0.4 x (dif + bias)
numSucess < numSucess + 1
numFailed < 0
Else
numFailed <« numFailed + 1
numSucess < 0
End if
End if
If(numSucess > 5)
rho « 2 X rho
numSucess « 0
Else(numFailed > 3)

b rho
rho « >
numFailed < 0
End if
numEval « numEval + 1
End for

End Function
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