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Abstract:

Anxiety is a multi-etiology disorder influenced by both genetic background and environment. To study the impact of a genetic pre-
disposition, we developed a novel mouse model of anxiety using a combination of crossbreeding and behavioral selection. Compari-
son of the transcriptomes from the prefrontal cortex and hippocampus of anxious and control mice revealed that the numbers of
significantly up- and down-regulated genes were modest, comprising approximately 2% of the tested genes. Functional analysis of
the significantly altered gene sets showed that functional groups such as nervous system development, behavior, glial cell differen-
tiation and synaptic transmission were significantly enriched among the up-regulated genes, whereas functional groups such as po-
tassium ion transport, Wnt signaling and neuropeptidergic signaling were significantly enriched among the down-regulated genes.
Many of the identified genes and functional groups have been previously linked to the molecular biology of anxiety, while several
others, such as transthyretin, vasoactive intestinal polypeptide and various potassium ion channels, are novel or not as well described
in this context. Supporting the gene expression data, we also found increased excitability in the hippocampi of anxious mice, which
can be a phenotypic result of decreased potassium channel density. Our transcriptome screen showed that the initiation and/or effect
of anxiety involve multiple pathways and cellular processes. The identified novel genes and pathways could be involved in the mo-
lecular pathogenesis of anxiety and provide potential targets for further drug development.
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