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In vivo imaging with FRET mice
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Hematoxylin and eosin (H&E% staining has been the de-facto standard for
histological studies. We have developed a genetically encoded fluorescent marker, NuCyM, which is
designed to recapitulate H&E staining patterns in vivo. We generated a transgenic mouse line
ubiquitously expressing NyCyM. NuCyM evenly marked the plasma membrane, cytoplasm and nucleus in
most tissues. In the NuCyM-expressing cells, cell division of a single cell was clearly observed as
five basic phases during M phase by three-dimensional imaging. We next crossed NuCyM mice with
transgenic mice expressing an ERK biosensor. Using NuCyM, ERK activity in each cell could be
extracted from the FRET images. To further accelerate the image analysis, we employed machine
learning-based segmentation methods, and thereby automatically quantitated ERK activity in each
cell. In conclusion, NuCyM is a versatile cell morphological marker that enables us to grasp
histological information as with H&E staining.
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