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The Effect of dcEFs on migration behavior of A549 cells and Integrin 31 expression
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[Abstract] Background and objective The effect of direct—current electric fields (dcEFs) on cells attracted
extensive attention. Moreover the metastasis and its potential are considered to be related to dcEFs. The aim is to study
the effect of dcEFs on migration behavior of A549 cells, Integrin B1 and its signal pathways. Methods According
to exposure to 5 V/em dcEFs or not and the time of exposure, the A549 cells were divided into 4 groups. Images were
taken per 5 min within 2 h to recode the migration of the cells. The data of results were analyzed statistically. Results
Most of A549cells exposed to the dcEFs aligned and elongated perpendicularly to the electric field lines and migrated
to the cathode continually during 2 h. On the contrary, cells unexposed to deEFs showed slightly random movements.
Immunofluorescence showed that Integrin 1 on plasma membrane polarized to the cathode of the dcEFs. Western blot
showed that Integrin B1 downstream signal pathways p—FAK and p—ERK were overexpressed in the dcEFs. Conclusion
A549 cells have a galvanotatic feature of cathodal directed migration while exposed to the dcEFs. The polarization of
Integrin B1 and the promotion of its downstream signal pathways may play an important roles in the galvanotaxis of A549
cells.
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Fig 1 construction of the electric field instrument used in

this experiment
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Tab 1 Parameters of migration of different group A549 cells in deEFs(Mean £ SD)

Group A Group B Group C Group D (after: 5 v, 2 h)
Parameters (n=43,0v,2h) (n=55,5v,1h) (n=39,5v,2h) (n=51,0v,2h)
ATLD(pm) -1.2+£0.2 25.0+6.3 46.0x11.5 2.1+£0.6
ARD(pm/h) -0.6+0.1 25.0+6.3 23.0+5.7" 1.5+0.3°
dncosy/ N -0.03+0.01 0.76 £0.08 0.78£0.09° 0.06+0.02"
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Fig 2 Directional migration and morphology changes of A549 cells in dcEFs
A: Control group (0 h); B: Exposed to dcEFs (1 h); C: Exposed to deEFs (2 h); D: After exposed
to dcEFs for 2 h, unexposed to dcEFs for 2 h. Numbers of 1, 2, 3, 4 and 5 represent the

corresponding cells positions in different time. (bar=20 pm)
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Fig 3 The distribution of Integrin B1 in plasma membrane of A549 cells before or after exposed to dcEFs

A: Control group (0 h), no cathodal polarization of Integrin 81 in plasma membrane; B: Exposed to dcEFs (2 h),

cathodal polarization of Integrin B1 in plasma membrane (bar=10 p.m)
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Fig 4 The expression of p—FAK and p—ERK of A549 cells before
or after exposed to dcEFs

A: Control group (0 h); B: Exposed to dcEFs (1 h);

C: Exposed to dcEFs (2 h);

D: Exposed to dcEFs for 2 h, then unexposed to dcEFs for 2 h
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