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Fig. 1 The predicted 2—dimensional model of Calhm2 in the membrane

Calhm?2 is a four-pass transmembrane protein with two putative high-affinity ATP-binding residues Q87 and L132. Q87 and L132 are localized in

transmembrane region. This model was predicted with the help of nSITEpred online database and Calhm2 cryo-EM structure
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Fig. 2 The partial gene sequence of calhm?2

The upper panel is wild type (WT) Calhm?2 sequence; the bottom panel is Calhm2 Q87A mutation sequence. The red box indicates the mutation site.
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Fig. 3 The amino acid sequences of WT Calhm2 and Calhm2 Q87A mutation mice

Calhm?2 is composed of 323 amino acids. We established a mouse line that carried cal/hm2 mutation by mutating amino acid 87 from glutamine to

alanine (Q87A).
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Fig.4 Measurement of ATP levels in primary cultured astrocytes and neurons

(a) Primary astrocytes were cultured in 96-well plates. After incubated in HBSS 30 min, the ATP level in supernatant was detected (n=7 per group).

(b) The supernatant of primary astrocytes was removed and the cells were lysed for intracellular ATP detection (#=7 per group). (c¢) Primary neurons

were cultured in 96-well plates. After incubated in HBSS 30 min, the ATP level in supernatant was detected (n=7 per group). The ATP value was

normalized to total protein. Data are presented as x £ 5. *P<0.05; n.s., not significant, Student’s ¢ test.
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Fig.5 The extracellular ATP levels of hippocampal slice
The hippocampus from 8-weeks old WT and Calhm2 Q87A mutation
mice were isolated and incubated in artificial cerebrospinal fluid
(ASCF) for 30 min. After centrifugation, the supernatants were
collected and used for ATP measurement (n=5 per group). The ATP
value was normalized to total protein. Data are presented as x = s.

*P<().05, Student’s ¢ test.
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Fig. 6 Behavioral tests of Calhm2 Q87A mutation mice

(a) In the open field test (OFT), the total motional distance (left panel) and time spent in the center region (right panel) were recorded and analyzed

(n=15 per group). (b) In the elevated plus maze (EPM) test, the open arms entries (left panel) and the time spent in the open arms and center region

(right panel) were recorded and analyzed (n=15 per group). (c) In the force swimming test (FST), the total immobility time was recorded and analyzed

in the last 4 min during 6 min of the test (n=15 per group). (d) In the sucrose preference test (SPT), the proportion of sucrose consumption within a

day (n=15 per group). (¢) FST after CUMS (n=7 per group). Data are presented as x + 5. *P<0.05, **P<0.01; n.s., not significant, Student’s  test

(a-d) or one-way ANOVA analysis (e).
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Calcium Homeostasis Modulator 2 Q87A Mutation Promotes Depression
Susceptibility”

LIAO Yang"”, PAN Rui-Yuan””, YUAN Zeng-Qiang”""
("School of Medicine, University of South China, Hengyang 421001, China;
Dlnstitute of Military Cognition and Brain Sciences, Beijing 100850, China)

Abstract Calcium homeostasis modulator 2 (Calhm2) is involved in the modulation of Ca** activity and ATP
release. Our previous work has demonstrated that Calhm2 plays a crucial role in the progression of depression by
regulating the astrocytic ATP release. In order to further explore the role and mechanism of Calhm2 in the
development of depression, we firstly predicted the ATP binding site (glutamine, amino acid 87) of Calhm2, and
established a mouse line that carried calhm2 mutation by mutating the glutamine to alanine (Q87A). Secondly, by
using the primary culture of astrocyte and ATP detection analysis, we found that Calhm2 Q87A mutation resulted
in a significant decrease of ATP release in astrocytes. Furthermore, we found that the ATP release decreased in
hippocampal slice from Calhm2 Q87A mutated mice. Importantly, Calhm2 Q87A mutated mice showed a higher
susceptibility to develop depression-like symptoms than that of wild type mice when exposed to chronic
unpredictable mild stress (CUMS). Taken together, we identified that Q87 site is important for Calhm2-mediated
ATP release in astrocytes and this point mutation of Calhm2 promotes depression susceptibility induced by stress
in mice. The present work further defines the molecular mechanism of Calhm2 in the development of depression,
with the implication of a potential avenues for the diagnosis and therapeutics of depression-related diseases.
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