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Objective

Understanding the molecular and cellular mechanisms
of ciliopathies is vital for dissecting their pathogenesis,
identifying appropriate therapeutic targets and designing
effective treatments. Recent advances in DNA sequen-
cing technology have provided a torrent of genetic data
that can now be used to elucidate the genetic basis of
human diseases. A consensus has emerged among biolo-
gists that to fully exploit the available data, they have to
be correlated with additional research. This is especially
important for rare-disease genetics, because of the small
number of available patients.

Methods

Computational methods could be employed to tackle this
problem. Integration of diverse biological data can provide
additional evidence to support experimental observations.
We present a statistical method that predicts disease caus-
ing genes by integrating protein interaction data and clini-
cal phenotype annotations. For a given protein in the
network the method predicts the clinical phenotypes that
may appear upon protein alteration based on the pheno-
types associated with the neighbours of the protein.

Results

Application to protein interaction data from the SYSCILIA
project (http://syscilia.org) and phenotype annotations
from the HPO project (http://www.human-phenotype-
ontology.org) succesfully predicts candidate Nephro-
nophthisis genes. The results also imply that abnormal Hh
signaling may be the cause of Nephronophthisis and
GPCR mislocalization a possible way by which cilia defects
affect Hh signaling.
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Conclusion

The results indicate that the developed method can be
useful for the dissection of disease pathogenesis by pre-
dicting disease genes and drawing new hypotheses on the
underlying mechanisms. Such hypotheses can assist in the
design of new targeted experiments.
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