3D time lapse analysis of the growth of cultured embryonic stem cell
colony and the expression of a pluripotency regulator protein with
Yokogawa confocal image cytometer CQ1
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Introduction Results
Embryonic stem cells (ES cells) have been a fundamental 1. Measurement of Nanog-EGFP expression in individual cells in ES cell
resource in gene engineering and regenerative medicine. It colonies growing in 3D

has been known that various transcription factors play
crucial roles in the regulation of pluripotency of ES cells.

Time lapse analysis in live cells has provided essential
information regarding the temporal regulation of such
pluripotency regulators. For example, a recent long-term
single-cell tracking study in monolayer ES colonies revealed
the less stringently implemented interactions of
pluripotency regulators than assumed based on previous H2@emeherry
studies (1),

It has been considered that the interactions between a
cell and its surrounding neighbors are also an important
determinant to regulate the expression of pluripotency
regulators. Therefore, analyzing the cellular behaviors in
three-dimensional (3D) culture systems, which can mimic
the actual in vivo environment more closely than traditional
monolayer cell cultures, is an indispensable strategy to
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* ES cells were cultured in DMEM supplemented with 20% fetal bovine
serum and 1,000 U/ml LIF on mitomycin C-treated mouse embryonic
fibroblast feeder cells.

* Time lapse imaging (48 hours, 30 min interval, 40x objective lens, 2
fields) was conducted in CQ1 equipped with an forced-humidified internal
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than those caused by conventional single beam scanning.

Fig. 2. Distribution of Nanog-EGFP expression in a ES cell colony. (A) Inner and outer compartment of the
colony. (B) Percentage of the number of Nanog-EGFP-expressing cells to the total cell count in the inner and
Dichroic the outer compartment. (C) Amount of the expression of Nanog-EGFP in the Nanog-EGFP-positive cells in the
mirror inner and the outer compartment.
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Summary & Discussions

» The expression of Nanog-EGFP in individual cells in a colony of a Nanog-EGFP knock-in ES cell
line was quantified by 3D time lapse live cell imaging.

Confocal Quantitative Image Cytometer CQ1 > The expression of Nanog-EGFP increased with time and the expression level of Nanog-EGFP
seemed different between the inner and the outer compartment in a colony examined.
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\/Eas.y quf';mtification of feature data » Additional experiments such as long-term cell culture with a microfluidics perfusion system
v'3D imaging of cell clusters | and/or single-cell tracking would be useful to confirm the present findings and further reveal
v'Cell-friendly image acquisition the detail of the regulation of pluripotency in 3D environments.

v’ Bench-top and no need for darkroom » Yokogawa confocal quantitative image cytometer CQ1 would be a powerful research tool for
3D time lapse analysis of live ES cell colony.
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