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Introduction: Genome-wide association studies indicate that two single-nucleotide polymorphisms (SNPs) in the ANK3 gene, rs10994336 and
rs9804190, increase the risk for bipolar disorder (BD). The ANK3 gene encodes the ankyrin-G protein and influences neuronal firing by changing
sodium channel functions, thus impacting on brain regional activation.

Objectives: We examined the effect of the two ANK3 SNPs on brain activation during a working memory task.

Aims: The aim of our study is to investigate whether the genetic risk associated with the two SNPs is coupled with abnormal activation in the
working memory network.

Methods: We used functional magnetic resonance imaging data to investigate the impact of ANK3 rs10994336 and ANK3 rs9804190, on brain
activity during a 3-back working memory task in 41 BD patients, 25 unaffected first-degree relatives and 46 healthy individuals (HI).

Results: For the ANK3 rs10994336 (risk allele T), significant diagnosis x genotype interactions were observed in the left prefrontal (BA10/BA11),
anterior cingulate (BA32/BA25) and posterior cingulate (BA31) cortex. These regions, risk allele carriers who were either patients or unaffected
relatives showed increased activation compared to healthy controls carrying the risk allele. For the ANK3 rs9804190 (risk allele C) a significant
effect of genotype was found in the right anterior cingulate (BA24), where subjects carrying the risk allele showed decreased activation compared
to subjects carrying the protective allele.

Conclusions: Our data demonstrate that the effect of ANK3 rs10994336 and ANK3 rs9804190 on the brain converges on key regions involved
in working memory processing.
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