Virginia Commonwealth University

VCU Scholars Compass

Biology and Medicine Through Mathematics

Conference 2017

May 18th, 4:30 PM - 5:00 PM

Using mathematical models of biological processes
in genome—wide association studies of psychiatric
disorders

Amy Cochran
University of Michigan-Ann Arbor, cochraam@umich.edu

Follow this and additional works at: http://scholarscompass.vcu.edu/bamm

b Part of the Applied Statistics Commons, Computational Biology Commons, Genomics
Commons, and the Mental Disorders Commons

http://scholarscompass.vcu.edu/bamm/2017/thursday/9

This Event is brought to you for free and open access by the Dept. of Mathematics and Applied Mathematics at VCU Scholars Compass. It has been
accepted for inclusion in Biology and Medicine Through Mathematics Conference by an authorized administrator of VCU Scholars Compass. For

more information, please contact libcompass@vcu.edu.


http://scholarscompass.vcu.edu/bamm/?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm/?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm/2017?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarscompass.vcu.edu/bamm?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/209?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/28?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/30?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/30?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/968?utm_source=scholarscompass.vcu.edu%2Fbamm%2F2017%2Fthursday%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:libcompass@vcu.edu

Using mathematical models of biological processes in

genome-wide association studies of psychiatric disorders

Abstract

Genome-wide association studies have implicated a large number of genes in psy-
chiatric disorders such as bipolar disorder and schizophrenia. These genes, however,
are usually weakly-associated and involved in diverse biological processes, thereby ob-
scuring mechanisms for how such disorders arise. To better elucidate mechanisms,
disorders can be tested for association with a set of genes that represent a biological
pathway. Even so, mechanisms can remain elusive if ultimately a specific biological
function is important. We propose and analyze a statistical test to implicate biolog-
ical functions in psychiatric disorders. Our approach relies on mathematical models
of biological processes to predict how strongly genes contribute to a certain biological
function. These predictions are used to assign weights to genes, which are then incor-
porated into a statistical test on genetic data. To demonstrate, we use this statistical
test to explore the role of calcium signaling in bipolar disorder.
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