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A platform for case-control matching enables association studies
without genotype sharing
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Motivation and Aim: Acquiring a sufficiently powered cohort of control samples can be
time consuming or, sometimes, impossible. Accordingly, an ability to leverage control
samples that were already collected and sequenced elsewhere could dramatically
improve power in genetic association studies. Majority of the genotyped and sequenced
human DNA samples to date are subject to strict data sharing regulations, large-scale
sharing of, in particular, control samples is extremely challenging. We developed a
method allowing selection of the best-matching controls in an external pool of samples
that is compliant with personal genotype data protection restrictions.

Methods and Algorithms: We provide a web platform that stores 39,844 exome
sequencing samples available for control selection and a complimentary R-package to
be used on a user side for generation of anonymous data from case genotypes that will
be uploaded to the web-platform.

Results: Our approach uses singular value decomposition of the matrix of case genotypes
to rank external controls by similarity to cases. We demonstrate that this recovers an
accurate case-control association results for both ultra-rare and common variants.
Finally, we provide a free access to a database of 39,844 exomes to be used as external
controls that enables association studies for case cohorts lacking control subjects.
Conclusion: We present a freely accessible resource with a large-scale control database
enabling association studies for “case-only” sequencing data with carefully selected
controls and controllable error rates.
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