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Phase states and dynamics of two dimensional cell ensembles: Exploration of
methodology to quantify local order structures
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In this research, we shed light on both of the in vitro cultured human

corneal endothelial cells and the regenerated corneal endothelial tissues in vivo, and proposed a
novel methodology to quantify the degree of local collective order of cellular arrangement based on
the persistent homology analysis. We found that the corneal endothelial tissues regenerated with the

higher proportions of mature cell subpopulation display the local structures composed of tens of
cells that exhibit high degree of collective order locally (Yamamoto et al, in preparation).
Moreover, we evaluated the long-term prognosis of regenerated human corneal endothelial tissues by
the cell injection therapy, and demonstrated that patients treated with higher proportion of mature
cell subpopulations sustained the higher collective order compared to those with lower proportion of
mature cell subpopulations (Ueno, ... Yamamoto, et al. (2022?).
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