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Abstract: Signal transduction pathways are of critical importance in disease and regulation of 
cellular functions. Proteins that do not fold to a state of stable tertiary structure, known as 
intrinsically disordered proteins, are highly represented in signaling pathways and protein 
interaction networks.  Important examples of disordered signaling proteins include p53 and 
BRCA1, and approximately 40% of Eukaryotic proteins are estimated to have significant 
disordered regions.  Certain regions within these disordered proteins, however, can take on an 
ordered structure upon binding to a partner. The nature of the resulting protein-protein 
interactions has not yet been established. Here we categorize and identify interactions 
between binding segments of disordered proteins and their ordered partners using a Bayesian 
network framework, constructed on a test set of 964 proteins mined for Molecular 
Recognition Feature (MoRF) characteristics from the PDB.  This framework, more 
specifically Bayesian network learning, enables us to investigate the underlying biological 
processes involved, including the sequential and structural determinants of these interactions. 
After the construction of the training set (80% of data), features were successively eliminated 
to determine relative significances.  The Bayesian network model was validated on the test 
set with excellent accuracy(>90% AUC).  Examining features underlying the model provides 
a plethora of new and potentially useful biological information.  The results also lend 
themselves to a strategy for rational drug design whereby disordered regions can be targeted 
with a high degree of specificity and small molecule peptide mimetics of their binding 
regions can be utilized as drugs. 
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