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Inhibition of cancer cell invasion by blocker of mechanosensitive chloride ion channels (! Grad.
Sch. Eng., Tokyo Univ. Agric. Technol., °Cell. Mol. Biotech. Res. Inst., AIST) O Akane Nagata',
Ayana Yamagishi'?, Chikashi Nakaura'~

Chloride channels regulate cell volume by efflux of chloride ion (CI) to decrease osmotic
pressure in a cell. In the process of cancer cell invasion, the cell is compressed during passing
through gaps between connecting tissues, increasing cell membrane tension. We hypothesized
that cancer cell decreases cell volume by efflux of CI” in this process and promotes cell invasion.
Previously, we have found that cancer cells were able to export Cl” when an external force was
applied by atomic force microscopy (AFM). Furthermore, in the Clicl knockout line generated
using highly metastatic mouse breast cancer cells, CI efflux capacity during application of
external force was reduced and invasiveness and migration were decreased. It’s suggesting that
inhibiting CI” efflux when it is opened by cell membrane stretching can inhibit cancer invasion
and migration.

In this study, we investigated whether inhibitors of Clicl could inhibit ion efflux by stretching
of cell membrane during external force application. Addition of the inhibitors to highly
metastatic mouse breast cancer cells inhibited CI” efflux when an external force was applied
using AFM. In addition, the inhibition of CI efflux reduced invasion and migration of cancer
cells, suggesting that the Clicl inhibitor can be applicable to novel drugs for inhibition of
cancer invasion.
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