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Role of Tspan4-mediated migrasomes in the heavy ion radiation effects on lung cancer cells

MA Lijuan? HUANG Yali’ WU Qingfeng"? DU Yarong? WANG Jufang"*

'(Key Laboratory of Space Radiobiology of Gansu Province, Institute of Modern Physics,
Chinese Academy of Sciences, Lanzhou 730000, China)
*(University of Chinese Academy of Sciences, Beijing 101408, China)

*(College of Life Science, Northwest Normal University, Lanzhou 730000, China)

ABSTRACT Migrasomes play a crucial role in regulating the tumor microenvironment (TME), mediating tumor
metastasis, and influencing the prognosis of tumor therapy. In this study, lung cancer A549 cells were used as a
model to explore the mechanism of Tspan4-mediated migrasomes in the effects of heavy ion radiation. The
experiment employed '2C¢* ion beams (80 MeV/u, LET 30 keV/um) for irradiation treatment to analyze the effect on
migrasome formation. Furthermore, methods including migrasome quantitative analysis, wound healing assay,
Transwell migration assay, Western blotting, colony formation assay, YH2AX foci detection, and apoptosis analysis
were used to systematically evaluate the radiation effects. The experimental results showed that 2C¢* ion beams
significantly inhibited the migration ability of A549 cells (with a 33% reduction in wound healing distance) and the
formation of migrasomes (»p<0.001). Moreover, Tspan4 knockout further synergistically enhanced these effects: the
expression levels of migration-related proteins ITGAS and MMP9 were downregulated, the colony formation ability
was significantly reduced, the formation rate of yYH2AX foci increased by 2.3 times, and the apoptosis rate rose to
4.74 times that of the control group (p<0.001). This study indicates that Tspan4 knockout enhances the interference
of 2C¢* ion beams with DNA damage repair and the induction of apoptosis by disrupting migrasome-dependent

intercellular communication and inhibiting tumor microenvironment remodeling. It provides a new theoretical basis

for the targeted strategy of "migrasome combined with heavy ion radiotherapy.

KEYWORDS Migrasome, Lung cancer, Heavy ion, Radiation effect
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Fig.1 Effect of "C* ion beam on the migration ability and migrasome formation of A549 cells: (a) effect of irradiation on the
migratory capacity of A549 cells, scale bar, 100 um; (b) quantitative analysis of the migration distance from (a); (c) effect of
irradiation on migrasome formation in A549 cells, scale bar, 10 um; (d) quantification of the number of migrasomes per single cell
from (c); inter-group significance: *p < 0.05, **p <0.01, ***p < 0.001
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Fig.2 Effect of Tspan4 knockout on the migration ability of A549 cells after “C* ion irradiation: (a, c) effect of Tspan4 knockout
on the migratory capacity of irradiated A549 cells, scale bar, 100 um; (b, d) quantification of migration distance and the number of
migrating cells from (a, ¢); (e) effect of Tspan4 knockout on migrasome formation in A549 cells, scale bar, 10 um; (f) quantification
analysis of the number of migrasomes per single cell from (e); (g) effect of Tspan4 knockout on migration-related proteins in
irradiated A549 cells; (h) quantitative analysis of protein levels from (g); inter-group significance: *p < 0.05, **p < 0.01,
k) < (0.001; intra-group significance: “p < 0.05, “p< 0.01, *p < 0.001 (color online)
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Fig.3 Effect of Tspan4 knockout on the radiosensitivity of A549 cells after “C*" ion irradiation: (a) effect of Tspan4 knockout on
the clonogenic survival of irradiated A549 cells; (b) quantification of colony formation from (a); (c) effect of Tspan4 knockout on
foci formation rate in irradiated A549 cells, scale bar, 30 pm; (d) quantitative analysis of the foci formation rate from (c);
(e) quantitative analysis of the effect of Tspan4 knockout on micronucleus incidence in irradiated A549 cells; (f) impact of Tspan4
knockout on apoptosis in irradiated A549 cells; (g) quantitative analysis of the apoptotic rate from (f); inter-group significance:
*p<0.05, **p<0.01, ***p<0.001; intra-group significance: p<0.05, “p<0.01, "p<0.001 (color online)
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Fig.4 Mechanism of the role of migrasomes in the effects of heavy-ion radiation on lung cancer
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