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Abstract

Objective Several statistical tests have been developed for analyzing genome-wide association data based on

gene sets. Using these methods, hundreds of gene sets are typically tested, and the tested gene sets often overlap.

This overlapping greatly increases the probability of generating false positives, and the results obtained are
difficult to interpret, particularly when many gene sets show statistical significance. We propose a flexible

statistical framework to circumvent these problems. Methods We developed a scan statistic to extract

disease-associated gene clusters from a whole gene pathway. Extracting one or a few significant gene clusters

from a global pathway results in increased statistical power, and facilitates the interpretation of test results. In
the present study, we applied our method to genome-wide association data for rare copy-number variations,

which have been strongly implicated in complex diseases. Results Application of our method to a simulated

dataset demonstrated the high accuracy of this method in detecting disease-associated gene clusters in a whole

gene pathway. Conclusion The scan statistic approach proposed here shows a high level of accuracy in
detecting gene clusters in a whole gene pathway. This study has provided a sound statistical framework for

analyzing genome-wide rare CNV data by incorporating topological information on the gene pathway.
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