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The purpose of this study is to reveal the roles of membrane lipids in the epithelial mesenchymal
transition (EMT), which is an important process for cancer cells to acquire invasiveness, and to
clarify the significance of changes in the lipid composition of cell membrane during EMT.

In previous studies, our group established a method to isolate cell surface membranes (plasma
membrane) using colloidal silica particles and established a methodology to identify molecular
species of lipids constituting cell membranes by mass spectrometry (Ikenouchi et al. J Biol Chem
2012). Using this method, we compared the cell membrane lipids of epithelial cells and mesenchymal
cells. Specifically, lipid profiles of cultured epithelial cells (EpH4 cells, an epithelial cell line derived
from the mouse mammary gland) and mesenchymal cells (EpH4-Snail cells, in which EpH4 cells
were transformed into mesenchymal cells by the over-expression of transcription factor Snail) were

analyzed by mass spectrometry at the resolution of individual lipid species. As a result, we succeeded
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in identifying lipid species which were found to be restricted in epithelial cells.

Next, to clarify the cellular functions of these epithelial-cell specific lipid species, we aimed to
identify lipid metabolizing enzymes involved in the biosynthesis of these lipid species. We identified
candidate enzymes responsible for biosynthesis of epithelial-cell specific lipids and we raised
antibodies against these enzymes. Currently, evaluation of the raised antibodies and establishment
of an epithelial cell line in which genes for the candidate enzymes are disrupted by using the

CRISPR-Cas9 system are under way.

Furthermore, in order to analyze the subcellular distribution of these epithelial-cell specific lipid
species, we started to prepare a fluorescent dye-labeled lipid analog. Currently, we are establishing

of imaging methods to observe the fluorescent dye-labeled lipid analog.

In addition to EMT, cell migration using membrane blebs are considered to be a mechanism for
acquiring invasiveness of cancer cells. The membrane bleb is a protrusion of the cell membrane
formed by detachment of the cell membrane from the actin cytoskeleton underlying the cell
membrane. This year, our group published two review articles on membrane bleb. Currently, we are

investigating the involvement of membrane lipids in the formation of membrane bleb.
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