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This study aims to elucidate molecular and neural mechanisms of depression.

To this end, we used an animal model of depression and analyzed the levels of a variety of mRNA. We
found altered expression of CaMKllbeta and HDAC4 in the hippocampus and medial prefrontal cortex,
respectively. Viral-mediated gene transfer experiment revealed that these two molecules are
critically involved in depression-like behaviors. In addition, gain- and loss-of-function CaMKIlbeta
and HDAC4 within the hippocampus and medial prefrontal cortex affect neural activity in the nucleus
accumbens, suggesting that neural networks from the hippocampus and medial prefrontal cortex to the

nucleus accumbens may be associated with depressed symptom. Indeed, we used DREADDs technology to
selectively inactivate these neural networks and found an altered behavioral response to chronic
stress in mice.
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