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PROBLEM: Given the sequence of a protein (& possibly it
structure), predict which amino acids participate in 
protein-protein or protein-nucleic acid interactions

APPROACH: Generate datasets of known complexes
from PDB to train & test machine learning algorithms 
(Naïve Bayes, SVM, etc.)

GOAL: Classify each amino acid in  target protein as 
either interface or non-interface residue

Guiding hypothesis: Principal determinants of protein 
binding sites are reflected in local sequence features
Observation: Binding site residues are often clustered 

within primary amino acid sequence

An example: use SVM to predict 
protein-protein interface residues

• Representation: each aa = 
20-element vector (derived 
from HSSP alignment)

• Input: 11-residue window 
centered on target aa QSVSTSSFRYM
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Naïve BayesNaïve Bayes2-stage classifier
SVM + Naïve BayesClassifier
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RESULTS: Average classification performance in predicting 
interface residues (leave-one-out cross-validation)

Using only protein sequence as input:

dsRNA Binding 
Protein

Acc = 85.5% 
CC = 0.59

Ab FabN10
Acc = 87%
CC = 0.65

λ Repressor
Acc = 88% 
CC = 0.66
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Late: Structural Proteins
Progeny RNA

Macromolecular interactions mediated by
the Rev protein in lentiviruses (HIV & EIAV)
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Early: Regulatory Proteins
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PREDICTED:
Structure   
Protein binding residues
RNA binding residues
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VALIDATED:
Protein binding residues
RNA binding residues
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