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Pluripotency, Multipotency
The ability of a cell to differentiate into any cell 
type or a limited range of cell types

Research Background

[Science, 2016]

EMT (Epithelial-Mesenchymal Transition)
A biologic process that allows a polarized epithelial cell to undergo 
multiple biochemical changes that enable it to assume a 
mesenchymal cell phenotype, which includes enhanced migratory 
capacity and invasiveness.

Genetic function

RNA

Protein DNA

Cell Tissue

Non-genetic function

Maintaining cell function

Driving force of 
cell migration

Life functions 
of cells

LargeSmall

Soft

Stiff

[Development, 2017]
[The Lancet Oncology, 2021]

Principle: Coulter counter Ionic sensing on a chip for cell diagnosis What are the strongest forces that can be applied to a cell?

・The mass is roughly 42-kDa and it is the 
monomeric subunit of two types of filaments 
in cells, G-actin and F-actin.
・Involved in muscle contraction, cell motility, 
cell division and cytokinesis, vesicle and 
organelle movement, cell signaling, and the 
establishment and maintenance of cell 
junctions and cell shape.

・The outer diameter of a microtubule is 
about 24 nm while the inner diameter is 
about 12 nm.
・ Involved in the movement of secretory 
vesicles, organelles, and intracellular 
macromolecular assemblies, chromosome 
separation. 

Demonstration of a model experiment
HT-29 cell as a model of a highly pluripotent cell
• High heterogeneity cell population
• High pluripotency
Multipotency of the stem-like cells are evaluated by
• Aldehyde dehydrogenase (ALDH) activity
• Membrane protein marker (CD44, CD44v9) expression
(Fluorescent labeling is necessary, Expensive, Cannot use the re-collected cells 
after the assay, and so on.)

Cell diagnosis

Future perspectiveSummary

Cancer stem-like cell measurements

An analytical technique that could detect the mechanical properties of cells at the 
single-cell level using electrical currents was developed. This technique enabled label-
free and non-destructive detection within tens of milliseconds at a single cell level.

A correlation between the biochemical information and mechanical properties of stem 
cells was demonstrated using model cells.
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