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The Protein Data Bank (PDB) provides annotation on the quaternary structure for each
protein in the repository, but is at times inaccurate. To fill in the lacunae several other
databases1 and programs2,3 have attempted to screen for correct quaternary structure of
proteins. Here we present a new method to identify protein monomers from crystal contacts.
The task is challenging because in lattice protein-protein contacts at times are substantially
large, but not to the extent to confer it a definitive biological relevance. Our method match
closely with PiQSi1, a curated protein quaternary structure database, compared to prediction
by PISA3, a popularly used web server to annotate protein quaternary structure.

We have designed a naïve Bayes classifier to discriminate contacts in the crystal lattice using
ten physico-chemical properties at the protein interface. The model has been built on a known
dataset of 609 protein complexes, consisting of biological and non-biological contacts, where
PiQSi and PISA agreed on the quaternary structures. The accuracy of the classifier with 10
fold cross-validation is 91.95% and receiver-operator-curve (ROC) area is 0.963. The kappa
statistics (κ=0.83) indicates that the predicted output class is in perfect agreement with the
actual class4. The model is tested with a test set of 113 protein complexes with maximum
interface area <1500 Å2, where PiQSi and PISA contradict each on the question whether a
monomer exists or not. Our classifier is able to identify true protein monomers in 78.6%
cases, which are indeed monomer as reported by PiQSi but not by PISA.
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