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Introduction: It is evident that mitochondrial respiratory dysfunction is closely related with anxiety[1, 2]. The uptake of cytoplasmic calcium into mitochondria is critical in various physiological processes, including calcium buffering, metabolism and cell survival. 
Aims: Here, we investigated whether and how mitochondrial calcium signal regulates anxiety-like behavior. 
Methods: High and low anxiety rats were screened by elevated plus maze test. Electrophysiologic, mitochondrial tracing, Chemogenetic and optogenetic approaches were performed to evaluate the role of mitochondrial calcium uptake in anxiety-like behavior. Pharmacological and genetic manipulations were applied to investigate the molecular mechanisms of mitochondrial calcium manipulation in anxiety.
[bookmark: _Hlk208675077][bookmark: _Hlk208687698][bookmark: _Hlk208687719][bookmark: _Hlk208687378]Results: The expression of mitochondrial calcium uniporter regulator 1 (MCUR1), a mitochondrial calcium uptake enhancer, is positively correlated with anxiety state (Pearson’s，R2 = 0.3588，P < 0.01). Increased mitochondrial calcium uptake leads to neuronal mitochondrial fission in the ventromedial prefrontal cortex (vmPFC), reducing neuronal excitability and induces anxiety-like behaviors. We also show that pharmacologic inhibition on mitochondrial calcium uptake with Ru265 (500 nM, 2 μl per side) can significantly restore neuronal firing, thus alleviating anxiety-like behaviors in rats, with data presented as following. In the open field test, Center duration (s): Vehicle 3.4000 ± 0.8324 Ru265 14.8000 ± 2.6118 (n=7-8, P < 0.01); Center distance (m): Vehicle 0.1813 ± 0.0661 Ru265 0.5059 ± 0.1068 (n=7-8, P < 0.05); Center crossing: Vehicle 2.0000 ± 0.5863 Ru265 3.4286 ± 0.9868 (n=7-8, P < 0.05). In the elevated plus maze (EPM) test, Open arm duration (s): Vehicle 14.7429 ± 2.7258 Ru265 46.5714 ± 8.6543 (n=7, P < 0.01); Open arm distance (m): Vehicle 0.5077 ± 0.1184 Ru265 1.4147 ± 0.3397 (n=7, P < 0.05). These anxiolytic effect could also be achieved by direct optogenetic inhibition on mitochondrial calcium. Overall, these results have identified the essential role of MCUR1 in neuronal excitability, pointing to modulating mitochondrial calcium signal as potential target for anxiety treatment (Fig. 1). 
Discussion: Our results make a strong case for harnessing mitochondrial calcium uptake to reorganizing neuronal excitability in relieving anxiety and provides insights gained on metabolic underpinnings of protection against anxiety-like behavior.
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Fig.1 MCUR1-mediated mitochondrial calcium uptake promotes anxiety
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