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1 Introduction
The determination of the native spatial arrangement of the molecule proteins, which corresponds to a

global or local energy minimum state, is a fundamental task because it represents the protein functional
conformation. In spite of this importance, there is no efficient computational method that achieves such
purpose for any protein.

The process of finding such conformation is called folding. There are some physical properties that
guide this process [1]:

• Flexibility of the backbone of the sequence;

• Interactions among amino acids, including electrostatic interactions and van der Waals forces;

• Volume constraints;

• Specific bonds: salt bridges , Hydrogen and disulfide bounds ;

• Interactions of amino acids with water.

Due to the difficulty to model and simulate the folding process, it has been formulated as an
optimization problem. Indeed, by some research groups, one of the main branches of the protein folding area
is the computational problem of how to predict a protein native conformation solely from its amino acids
sequence. Furthermore, different protein conformations may involve a tradeoff among different physical
properties. Therefore, an optimum solution (protein conformation) with respect to one physical property
usually are not the optimum with respect to another physical property.

Multi-Objective Evolutionary Algorithms (MOEAs) have been investigated in protein structure
prediction since they can efficiently exploit the search space finding solutions that present the best tradeoff
between two criteria or more. Those papers shared a conclusion: those MOEAs are promised techniques for
protein structure prediction.

In this way, developers have worked to create frameworks that integrate optimization algorithms with
molecular modeling for the purpose of applying them to protein structure prediction. ProtPred-Gromacs
(2PG) [2] has been developed for this purpose. 2PG implements optimization algorithms such as Monte
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Carlo Metropolis, a Mono-Objective Evolutionary Algorithm and NSGA-II (Non-Sorting Genetic
Algorithm-II). All optimization algorithms from 2PG utilize Gromacs (a framework for calculating molecule
potentials and simulation) [3] to compute the physical properties of each candidate to a protein conformation
(point in the search space).

In this paper will be presented the integration of Reduced Pareto Set Genetic Algorithm (RPSGA) with
Elitism [4] in 2PG.  The performance of 2PG using RPSGA will be compared with the result from 2PG
using NSGA-II for a set of benchmark proteins.
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