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The information for life is stored by a four-letters alphabet in the genes (DNA). Proteins are, 
among  others,  the  macromolecules  that  perform  all  important  task  in  organism  as  catalysis  of 
biochemical  reactions,  transport,  recognition.  The  three-dimensional  structure  (tertiary  structure)  of 
proteins determines their function. This fact  has been described as the determination of the second 
genetic  code  [1,2,3].  Potentials  derived  from  ab  initio  principles  or  statistical  potentials  based  on 
structural  databases  have  been  used  in  the  simulations  which  are  performed  through  a  variety  of 
methods such as molecular dynamics, monte carlo simulations, genetic algorithms, neural networks, 
simulated annealing to  predict  the secondary and tertiary structure of  proteins and to  optimize the 
conformation of macromolecules [4]. This work discusses  the use of genetic algorithms (GA) to design 
new sequences to the hydrophobic core of a protein, Cytochrome b562  and predict the tertiary structure. 

Starting from the known PDB structure of its backbone, which is maintained fixed, the side chains of 
the hydrophobic core are allowed to adopt the conformations present in the rotamer library built from a 
structural database. The atoms of the side chains forming the core interact via van der Waals energy. 
The rapidly growing sequence-structure gap has enticed theoreticians to solve simplified prediction 
problems The structure prediction of the hydrophobic core of Cytochrome B562  has been object of study 
by  means  of  Automata  Network  along  with  the  rotamer  library  of  Ponder  and  Richards  [5].  The 
obtained conformation for the native sequence of the core was in the 13% lowest energy sequences out 
of 170 proposed sequences, from which 22 sequences had energies below the native energy. In the 
present work we revisit this study by means of genetic algorithms and the same rotamer library to 
optimize the side chains of the hydrophobic core of  Cytochrome B562 and compare with their results. 
The genetic algorithm showed good performance and was able to find sequences whose structures are 
very similar to the core structure and energy slightly lower than the native sequence.   The algorithm 
convergence is typically observed after 70 or 80 generations.  A fundamental question regarding the 
implementation of GA is the effect of a larger initial population of conformations.  Will  the lowest 
energy sequences show higher identity to the native one as the starting population increases? That is, a 
larger search in the conformation space of the rotamers would result in low energy sequences more 
similar (identity) to native.  The GA generates low energies sequences with higher identity to the native 
and also a higher number of structures which are more similar to the native It was noted that an increase 
in the starting population lead to a better agreement between structures of the alternative sequences for 
the  core  and  the  native  core.  Concomitantly  to  the  agreement  in  the  structure,  the  identity  also 
increased, thus correlating sequence and structure.  
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