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Fig.1 Electrotaxis migration of Dtctyostehum discoideum under DC electric fields with different voltage strengths

(a) Eletrotaxis trajectory plot of Dictyostelium discoideum under DC electric fields with different voltage strengths. (b) The migration directedness,

persistency, track speed and displacement speed of electrotaxis migration in Dictyostelium discoideum under DC electric fields with different voltage

strengths (n=150, **P<0.01, ***P<0.001). EF: electric field.
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Fig. 2 Intracellular and extracellular Ca** concentrations influences the electrotaxis of Dictyostelium discoideum
(a,b) Electric field (EF) stimulation increases intracellular Ca*" concentration (n=15). (c) The migration directedness, persistency, track speed and

displacement speed of electrotaxis migration in Dictyostelium discoideum after inhibition of intracellular and extracellular Ca** flux (n=150,

**P<0.01, ***P<0.001).
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Fig. 3 Release of Ca* from the endoplasmic reticulum influences cell eletrotaxis migration

(a,b) Caffeine promote the Ca® release (n=15). (c) The migration directedness, persistency, track speed and displacement speed of electrotaxis

migration in Dictyostelium discoideum after inhibition of endoplasmic reticulum Ca*" release by ruthenium red (n=150, **P<0.01, ***P<0.001).
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Fig.4 Ca’release from the endoplasmic reticulum is involved in G protein— or ERK—mediated cell eletrotaxis

(a) The migration directedness, persistency, track speed and displacement speed of electrotaxis migration in wild-type cells and Ga,” . GB~. Gy

mutant cells. (b) The migration directedness, persistency, track speed and displacement speed of electrotaxis migration in wild-type cells and Erk2”
mutant cells (n=150, *P<0.05, **P<0.01, ***P<0.001; "P<0.01, ™ P<0.001). * indicate the differences between caffeine-treated group and control

group. * indicate the differences between mutant strains and AX2.
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Ca” Release From The Endoplasmic Reticulum Mediates Electric Field Guided
Cell Migration of Dictyostelium discoideum’

WANG Yi-Fan"", YUAN Shu-Qin"", GAO Run-Chi"™, ZHAO San-Jun"*""
("School of Life Sciences, Yunnan Normal University, Kunming 650500, China;
DYunnan International Joint R&D Center for Sustainable Development and Utilization of Biological Resources, Kunming 650500, China)

Graphical abstract

(Dictyostelium discoideum cells migrated toward cathode in the electric field)

Abstract Objective As a second messenger in intracellular signal transduction, Ca** plays an important role in
cell migration. Previous studies have demonstrated that extracellular Ca® influx can promote electric field-guided
cell migration, known as electrotaxis. However, the effect of intracellular Ca® flow on electrotaxis is unclear.
Therefore, in this study, we investigate the effect of Ca’ flux on the electrotaxis of Dictyostelium discoideum.
Methods The electrotaxis of Dictyostelium discoideum was investigated by applying a direct current (DC)
electric field. Cell migration was recorded using a real-time imaging system. Calcium channel inhibitors, the
extracellular Ca’ chelator EGTA, Ca*-free DB buffer, and caffeine were applied to investigate the impact of
intra- and extracellular Ca® flow on electrotaxis. The involvement of G proteins and ERK2 in directed cell
migration mediated by endoplasmic reticulum Ca*' release was explored using mutants. Results  Dictyostelium
discoideum migrated toward the cathode in the electric field in a voltage-dependent manner. The intracellular Ca*

concentration of the cells was significantly increased in the electric field. Inhibition of both extracellular Ca*'
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influx and intracellular Ca* release suppressed cell electrotaxis migration. Inhibition of endoplasmic reticulum
Ca’ release induced by caffeine significantly impaired the electrotaxis of Dictyostelium discoideum. Deletion of
Ga2, GB, Gy, and Erk2 notably reduced the electrotaxis of the cells. Enhancing Ca*" release mediated by caffeine
restored the electrotaxis of the Ga2™, Gf~, and Erk2™ mutant cells partially or completely, but did not restore
electrotaxis in the Gy mutant cells. Conclusion Ca* release from the endoplasmic reticulum regulates
electrotaxis migration in Dictyostelium discoideum and is involved in the regulation of cell electrotaxis by G
proteins and ERK2.
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