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BResearch Projects

Organs in the digestive system, for example, the liver
and intestine, are derived from a common gut endo-
derm. These endoderm-derived organs, however, have
their own mechanisms controlling development, regen-
eration, and homeostasis. Although the liver has a
potential to regenerate a lost portion, there is little con-
tribution of hepatic stem cells in regeneration. On the
other hand, the intestine and esophagus need stem
cells, because epithelial cells in these organs should
turn into new cells for maintenance of tissue homeosta-
sis. In our study, we are seeking to uncover mecha-
nisms underlying liver regeneration and to clarify an
uncertain stem cell system in the liver. Also, by focus-
ing stem cells in the intestine and esophagus, we are
investigating molecular mechanisms regulating selfre-
newal and differentiation of stem cells and the relation-
ship between stem cell abnormality and cancer initia-
tion. We believe that our study provides new insight
into therapies for diseases in organs of the digestive
system.
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1. Kawamata M., Suzuki H.I, Kimura R, et al.
Optimization of Cas9 activity through the addition of
cytosine extensions to single-guide RNAs. Nat.
Biomed. Eng. 2023. (in press)

2.1Inada H., Udono M., Matsuda-Ito K., et al
Direct reprogramming of human umbilical vein- and
peripheral blood-derived endothelial cells into
hepatic progenitor cells. Nat. Commun. 11: 5292,
2020.

3. Horisawa K., Udono M., Ueno K., et al.

The dynamics of transcriptional activation by hepatic
reprogramming factors. Mol. Cell 79: 660-76, 2020.

4. Miura S. and Suzuki A.

Generation of mouse and human organoid-forming
intestinal progenitor cells by direct lineage repro-
gramming. Cell Stem Cell 21: 456-71, 2017.

5. Sekiya S. and Suzuki A.

Direct conversion of mouse fibroblasts to
hepatocyte-like cells by defined factors. Nature 475:
390-3,2011.
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Associate Professor :

Kenichi Horisawa, Ph.D. .
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Assistant Professor :
Masaki Kawamata, Ph.D.
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Assistant Professor :
Shizuka Miura, Ph.D.
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