
Abstract
Genetic studies have identified multiple risk
variants for bipolar disorder (BD). To enable new
insights into disease causing pathways, we
clustered BD risk variants by their effect on sleep
and circadian traits. Clustergrammer clustering
program was used to determine if BD variants
cluster according to effect on sleep and circadian
traits. Bipolar risk variants cluster into 2 clusters
namely: Cluster 1: more frequent naps, late
chronotype, high sleep efficiency, difficulty waking
up and more daytime sleepiness and Cluster 2:
early chronotype, and lower sleep efficiency. This
finding may allow classification of BD-patients by
genetic pathways potentially offering a way
forward toward genetically informed diagnosis,
surveillance and management of BD-patients.
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Introduction
Bipolar disorder (BD) is a mental disorder that

causes people to experience noticeable,
sometimes extreme, changes in mood and
behaviour.

Lane et al. 2017

Our research group has shown an association
between BD with sleep and circadian traits.

At present the association between the various
BD risk variants with sleep and circadian traits
related to sleep timing, quality and quantity is
unknown.

Methodology

63 Bipolar risk SNPs

Results
 Bipolar risk variants cluster into two

clusters of 7 phenotypes and 18 genes
based on their association with sleep and
circadian traits.

Conclusion
Sleep and circadian trait clusters indicate
bipolar genetic risk may function through two
distinct mechanisms related to early
chronotype, long and short sleep duration,
difficulty waking up and daytime sleepiness,
napping and more insomnia (Mechanism I)
and late chronotype, longer time in bed,
short sleep duration, and less insomnia
(Mechanism II). This finding may allow
classification of BD-patients by genetic
pathways potentially offering a way forward
toward genetically informed diagnosis,
surveillance and management of BD-patients.
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Cluster 1
Late chronotype, shorter time in
bed, longer sleep duration,
difficulty waking up, longer
periods of daytime sleepiness
and increasing insomnia are
associated with BP.

Cluster 2
Early chronotype, longer time in bed 
and shorter sleep duration and less 
insomnia episodes are associated 
with BP
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