Background

A B-cell epitope is defined as a part of a protein antigen recognized by either a particular
antibody molecule or a particular B-cell receptor of the immune system [1]. The main objective
of B-cell epitope prediction is to facilitate the design of a short peptide or other molecule that
can be synthesized and used instead of the antigen, which in the case of a pathogenic virus or
bacteria, may be harmful to a researcher or experimental animal [2]. A synthetic peptide may be
continuous, that is, a short contiguous stretch of amino acid residues, or discontinuous,
comprising atoms from distant residues but close in three-dimensional space and on the

surface of the protein.

Synthetic peptides mimicking epitopes, as well as anti-peptide antibodies, have many
applications in the diagnosis of various human diseases [3-7]. Also, the attempts have been
made to develop peptide-based synthetic prophylactic vaccines for various infections, as well as
therapeutic vaccines for chronic infections and noninfectious diseases, including autoimmune
diseases, neurological disorders, allergies, and cancers [8-10]. The immunoinformatics software

and databases developed to facilitate vaccine design have previously been reviewed [11, 12].

During the last 25 years B-cell epitope prediction methods have focused primarily on
continuous epitopes. They were mostly sequence-dependent methods based upon various
amino acid properties, such as hydrophilicity [13], solvent accessibility [14], secondary structure
[15-18], and others. Recently, several methods using machine learning approaches have been
introduced that apply hidden Markov models (HMM) [19], artificial neural networks (ANN) [20],
support vector machine (SVM) [21], and other techniques [22, 23]. Recent assessments of
continuous epitope prediction methods demonstrate that “single-scale amino acid propensity

profiles cannot be used to predict epitope location reliably” [24] and that “the combination of
























