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Background Bipolar Disorder (BD) is a common, complex disorder that ranks among 

the leading causes of disability worldwide.  Based on its prominent heritability, most 

gene discovery efforts have focused on inherited variation. However, the association 

of BD with increased paternal age and prior association of de novo copy-number 

variants, suggests that de novo mutations may also play a role.  As de novo mutations 

have not undergone negative selection, they may represent a potentially highly 

penetrant class of variants particularly useful for highlighting illness-related biology. 

Methods We have performed deep whole genome sequencing of 97 simplex trios of 

Ashkenazi descent that were selected to have no family history of Bipolar Disorder or 

Schizophrenia.  Probands were diagnosed with Bipolar Disorder type I based on the 

Diagnostic Instrument for Genetics Studies (DIGS) with two independent best-

estimate evaluations.    Sequencing was performed on Illumina Hi-Seq with an 

average depth of 37X.  Variant calling was performed using the GATK using 

haplotype caller and best-practice recommendations.  De novo calls were individually 

visualized with the Integrative Genomics Viewer and a subset, including all exonic 

variations, underwent confirmatory Sanger sequencing. 

Results We identified 6,186 de novo variants throughout the genome, representing an 

average of 63.7 de novo single nucleotide variants (SNVs) and indels per family 

(range 40 -97). The number of de novo variants correlated strongly with paternal age 

(P<4.8 x10-14), with an average increase of 1.8 mutations per year of age.  We 

identified 105 de novo coding mutations (average 1.06/trio) at rates consistent with 

Poisson expectations.  Among these, there were 12 de novo disruptive variants, 

including 6 disruptive variants in highly conserved genes, which represents a nominal 

enrichment (P = 0.038) compared to null expectations.   Incorporating a recently 

published exome-based de novo study of BD provided further evidence for 

enrichment (P=0.00594) of disruptive mutations in highly conserved genes.  Ongoing 

analysis of de novo variants in the non-coding genome will also be presented. 

Discussion Our ongoing whole genome study of de novo variation shows that, 

consistent with other psychiatric disorders, there is evidence for an association of 

disruptive mutations in highly conserved genes with BD.  Although no recurrent 

mutations were found in the same gene, the consistency of our results with the only 

other study of de novo variation in BD highlights the need for further study of de 

novo variation in BD 
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