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Fig. 1 Developmental phenotypes of wild—type and rasGEF null cells

AX2 or rasGEF null cells were plated at the beginning of starvation at a concentration of 1x10' cells/L on non-nutrient agar (~6.5x10° cell/cm?). The

final phenotype after 24 h is shown.
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Fig.2 Cell morphology of gefT null and gefU null mutant strains
Polarity of gefT null and gefU null mutants in a spatial gradient of cAMP (a) and in a DC EF at 12 V/cm (b). 1-10 min means direction of the same

cell at indicated timepoint.
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Fig.3 Trajectory of gefT null and gefU null mutants

(a) Trajectory diagram of random movement of wild-type cells, gefT null cells and gefU null cells. (b) Movement of wild-type cells, gefT null cells

and gefU null cells in 12 V/em DC electric field. (c) Trajectory diagram of wild-type cells, gefT null cells and gefU null cells in 12 V/ecm DC electric

field. The trajectory data is the result of cell movement for 30 min, track more than 50 cells, and the average result of three experiments.
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Fig. 4 Direction of gefT null and gefU null mutants in a DC EF at 12 V/cm
The migration direction (a) and migration speed (b) of wild-type cells, gef T null cells and gef U null cells under 12 V/cm DC electric field (n>200).

Significant differences are calculated from the data of mutant cells and wild-type cells by #-test. * P<<0.05, ** P<<0.005, *** P<<0.001.
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Fig. 5 DC EF-induced actin polymerization
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Wild-type cells and mutant cells expressing Lifeact-GFP were starved and stimulated with DC EF at 12 V/cm. F-actin is distributed in the location of

cellular pseudopods regardless of the presence of electric fields.
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Fig. 6 DC EF-induced phosphorylation of myosin regulatory light chain (RLC)
Western blot results (a) and gray scale analysis (b) of the phosphorylation of myosin regulatory light chain in wild-type cells, gefT null cells and gefU
null cells under 12 V/em DC electric field (n=3). Black arrows represent the tendency of phosphorylation level.
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gbpC and gbpD Have Differential Effects on Chemotaxis and
Electrotaxis in Dictyostelium’

JIANG Rui-Da, WANG Jia-Jia, Zhao San-Jun, WANG Xiao-Yan, GAO Run-Chi™

(College of Energy and Environmental Engineering, College of Life Sciences, Engineering Research Center of Sustainable Development and Utilization of
Biomass Energy, Ministry of Education & Key Laboratory of Yunnan Province for Biomass Energy and Environmental Biotechnology,

Yunnan Normal University, Kunming 650500, China)

Abstract  Objective Chemotaxis and electrotaxis are the primary mechanisms underlying directed cell
migration, and they play important roles in the physiology and pathology of organisms. However, there are
differences between the two. This paper presents a comparative study of the roles of Dictyostelium discoideum
genes ghpC and gbpD in cell electrotaxis and chemotaxis in order to gain further insight into the differences
between these two mechanisms of migration. Methods The gbpC/gefI- mutant strain and gbpD/gefU- mutant
strain were placed in a 12 V/em direct current (DC) electric field to investigate the direction and velocity of cell
movement and the changes in cell electrotaxis; Lifeact-GFP (F-actin) was electroporated into cells and the
distribution of F-actin during cell movement was observed under a fluorescence microscope; Western blot was
used to quantify the phosphorylation of myosin regulatory light chain (RLC) in cells stimulated by DC electric
fields. Results The gef7T- mutant cells lost polarization but retained electrotaxis at a level similar to the wild-type
cells; the gefU- mutant cells showed hyperpolarization but significantly reduced electrotaxis; in a DC field,
F-actin was predominantly distributed in the pseudopods in both mutant and wild-type cells; there were
differences in myosin RLC phosphorylation between the cell lines in electric fields. Phosphorylation was time-
dependent in wild-type cells, whereas phosphorylation first decreased rapidly and then increased in gef7- mutant
cells. Time-dependent dephosphorylation occurred in gefU- mutant cells. Conclusion Our findings indicate that
gbpC and gbpD play differntal roles between the chemotaxis and electrotaxis of Dictyostelium discoideum and
provide further evidence that electrical and chemical signals drive the directed migration of cells through different

mechanisms.
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