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ABSTRACT

The formation of disulfide bond between cysteines plays a major role in 

protein folding, structure, function, and evolution. In addition, it conveys important 

information about the protein conformation and including helps toward the solution of 

the folding problem. Therefore, prediction of disulfide bond formation prediction is 

the primary key of proteins stability problem. As the determinations of bonding states 

of cysteines involve in the use of costly chemicals and equipments, computational 

approaches are very important to help in decreasing both costs and labors. Our 

assumptions are that the formation of disulfide bonds got influence from its 
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neighboring amino acids as well as their secondary structure and solvent accessibility.

In this study, these factors have been accounted for the prediction of disulfide bond 

formation and disulfide bonding state of cysteines in proteins using the graphical 

models which are hidden Markov models (HMMs) and conditional random fields 

(CRFs). HMMs are used to predict disulfide bond formation from protein sequences.

CRFs are used to predict disulfide bonding of cysteines. The classification of bonding 

state was successfully obtained at 84.4% accuracy, while the prediction of disulfide 

bond formation is close to 51.9% accuracy.
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