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Motivation and Aim: The experimental domestication of foxes has demonstrated that
essential mechanism of domestication is the decrease of stress response in particular
toward human. Previously it was shown reduced plasma basal and stress-induced cortisol
levels in tame foxes [1]. However, the molecular genetic mechanisms of these changes
remain unclear. The aim of this work is to identify differentially expressed genes (DEG)
in the hippocampus of domesticated (‘tame’) and aggressive foxes. The hippocampus is
the key site of glucocorticoid negative feedback [2].
Methods and Algorithms: Single-read 75 bp sequencing of hippocampal cDNA libraries
was performed using [llumina HiSeq (n = 3 foxes per behavior group, on average 40 min
reads per sample). The DEG analysis was performed by the Cufflink (cole-trapnell-lab.
github.io/cufflinks). The dog genome was used as a reference, and Ensemble rev. 86
was used as an annotation. Over-representation analysis was performed using web-based
gene set analysis toolkit (WebGestalt) (www.webgestalt.org).
Results: Analysis of 496 DEGs detected in the hippocampus of tame and aggressive foxes
revealed only 10 pathways significantly associated with DEG. Most of these pathways
are associated with the nervous system, behavior, aggression, stress and neurogenesis.
Conclusion: Apparently, the differences in gene expression in the hippocampus between
tame and aggressive foxes are primarily associated with signal transmission (cCAMP and
calcium signaling pathways), neurogenesis and axon guidance, adrenergic signaling,
opioid system (amphetamine addiction). These pathways and individual DEGs play an
important role in stress reactivity, behavior and adult neurogenesis.
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