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Aim of our team is to develop technologies and experimental tools/ resources for characterization of 'genotype,
phenotype and epigenotype' of biological resources. Through these efforts, we would extend utilities of
bioresources collected at RIKEN BRC and facilitate research in the fields of life science. Toward this goal, our
team takes various approaches including genetics, functional genomics, and bioimaging. Using these technologies,
we focus on processes of development and epigenetic reprogramming of pluripotent embryonic cells and germ

cells in mice.
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Development of Technology in 2011-2012
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(1)High Resolution Intravital Imaging of Subcellular
Structures of Mouse Abdominal Organs Using a
Microstage Device

Intravital imaging has potentials to revolutionize many fields of life
sciences including neurobiology, immunology and oncology, etc.
However, the application of this powerful technology in studies of
abdominal organs has long been impeded by organ motion caused
by breathing and heartbeat. Here we describe for the first time a
simple device designated ‘microstage’ that effectively reduces organ
motions without causing tissue lesions. Combining this microstage
device with an upright intravital laser scanning microscope
equipped with a unique stick-type objective lens developed by
Olympus Co., the system enables subcellular-level imaging of
abdominal organs in live mice. We demonstrate that this technique
allows for the quantitative analysis of subcellular structures and
gene expressions in cells, the tracking of intracellular processes in
real- time as well as three-dimensional image construction in the
pancreas and liver of the live mouse. As the aforementioned
analyses based on subcellular imaging could be extended to other
intraperitoneal organs, the technique should offer great potential for
investigation of physiological and disease-specific events of
abdominal organs.

Establishment of intravital imaging technology:
Reduction of motion artifacts by ‘Microstage’
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fam] lens
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Intravital imaging

and microstage

Suppression of image distortion
setup with stick lens  (pancreas) by using the microstage

Observation of subcellular struc-
tures: autophagosome movement in
pancreatic acinar cells
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(2) Development of small scale technique for the

analysis of genome-wide DNA methylation profile
Modulations of the genome by DNA methylation or histone
modifications are important mechanism involved in gene
expression regulation. Studies on this "epigenetic" regulations
become more and more important currently in many fields of
life sciences. We have previously established a novel
experimental system, enabling us to observe changes in global
DNA methylation of living cells, and a microarray-based
method for genome-wide analysis of DNA methylation in
minuscule number of cells. We have further improved the latter
method by applying massively parallel sequencing technology.
We are currently investigating dynamics of epigenome changes
during the process of genome reprogramming in embryonic
cells, and collecting epigenomic information characteristic to
various stem cells, which will be used for quality control of

these cellular resources.
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