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Abstract 

We developed a computational method to predict the binding specificity of peptide 

binding domains using the structure of domain -peptide complexes and  the FoldX 

algorithm. Our approach was evaluated  using human SH2 domains and  S.cerevisiea SH3 

domains. This method  performs better than experimentally derived  consensus sequences 

at predicting known domain-peptide complexes and  the binding site within the target 

sequence. We have shown that the applicability of the method is not restricted  only to 

domains of resolved  structure. It is equally applicable to complex structures derived  from 

homology modeling.  

We used  FoldX and well studied  peptide binding domains to test the current prospects 

and  limitations of extending current structural knowledge to model and  predict the 

binding specificity of peptide binding domains in an automatic fashion.  

In order to predict in vivo interactions from putative in vitro binding specificities we 

developed a Naï ve Bayes classifier to integrate d ifferent experimental evidences into a 

likelihood score. The applicability of the classifier was demonstrated  using human SH2 

mediated  interactions. Using known phosphorylation information, pred icted  binding 

specificities and  a Naï ve Bayes classifier we could  obtain accurate predictions of human 

in vivo SH2 targets. Extending this analysis to other protein domains should  enable the 

prediction of signaling cascades. 



 
Figure 1 – Diagram of the domain-target pipeline built for prediction of human SH2 

targets. The analysis can be run for any domain-peptide complex originated 

experimentally or from comparative modeling (1). FoldX is used  to mutate each ligand  

position and  predict the effect of mutation on ligand binding. From this in-silico 

mutagenesis screen a position specific scoring matrix (PSSM) is built containing the 

information of binding specificity (2). The PSSM can then be used  to predict targets in the 

proteome that can be further filtered  using other sources of information (expression 

correlation, conserved  physical or genetic interaction in other species, etc). This is 

achieved  using a Naï ve Bayes classifier (4).  

 

 

 


