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Multiscale analysis of stress susceptobility and resilience in mice
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The aim of this study is to clarify the molecular mechanisms of stress
susceptibility and depression. We used gene x environment animal model and measured mRNA levels of
plasticity-related genes in the ventral hippocampus and found that Camk2b mRNA was down regulated in

stress-susceptible mice, but not in stress-resilient mice. Camk2 overexpression drives stress
resilience, whereas camk2 knockdown increased stress susceptibility in mice. Thus, camk2 function is
essential for behavioral response to chronic stress. We also found altered DNA methylation at
Camk2b gene promoter. When DNA methylation was ameliorated by epigenome editing technique, aberrant
behaviors were rescued, suggesting a critical role of DNA methylation at Camk2b gene for stress
susceptibility and resilience. We provide first evidence indicating that epigenome editing rescues
aberrant behavior in mice.
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