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Development of a method for the analysis of single-cell and single-molecule
enzyme activities from oral cancer liquid biopsy.
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We have established a technical theory for encaﬁsulating cancer cells in
microwells one by one. Oral cancer cell lines were encapsulated for each cell, and the enzyme
activity of each cell was confirmed, and MMP activity was confirmed, and (1) each cell retained the
property of continuously enhancing MMP activity in the culture medium, and (2) there were cells in
which MMP activity could not be confirmed in the culture medium even after a long period of time.
These results can be interpreted as secretory MMPs that control the invasion of cancer cells
represented by secretory MMP2 and MMP9 in (1) and (2). In this study, we observed for the first time

in the world that heterogeneity exists in each cell of MMP. Single-cell enzyme activity is a
completely new concept that explains the tumor microenvironment at high resolution.
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