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Abstract

Tissue-specific stem cells continuously produce terminally differentiated functional cells and maintain organ
integrity. Blood vessels supply oxygen and nutrients to all tissues; tissues and organs cannot develop
without blood vessel formation. Our aim is to elucidate the cellular and molecular mechanisms underlying
vascular formation (particularly those involving stem cells) and to develop strategies to manage patients
with vascular diseases.

Mechanism of vascular formation

Tissue homeostasis in all organs is maintained via a highly hierarchal architecture of blood vessels, which
is precisely regulated in an organ-specific manner. We are examining how blood vessel diversity is
regulated, focusing on the processes of angiogenesis and blood vessel maturation. Our recent studies
clarified that arterial-venous alignment is regulated by the apelin/APJ system and is critical for
thermoregulation (Kidoya et al. Dev Cell 2015, Naito et al. Dev. Cell 2019).

Stemness and vascular niche

Stem cells localize in perivascular areas in many organs. Cells that comprise such a vascular niche
regulate the “stemness” of stem cells. In our cancer stem cell (CSC) model based on PSF1 promoter
activity, we found that CSCs proliferate and survive in the vascular niche (Nagahama, Cancer Res 2010,
Kinugasa, Stem Cells 2014). Regulation of the vascular niche is a promising approach to inhibiting tumor
growth. Because blood vessels developing in the tumor microenvironment are immature and abnormal,
normalization of blood vessel development must control CSCs in the vascular niche. Vascular
normalization also improves anti-tumor immunity and drug delivery. Therefore, we are seeking ways to
normalize blood vessels within tumors (Takara et al. Cell Reports 2017, Kidoya et al. Nature Commun,
2019 Jia et al. Nature Commun, 2021).

Development of tissue regeneration methods based on endothelial stem cells

We have identified endothelial stem cells in pre-existing blood vessels and showed their utility for vascular
regeneration (Naito, EMBO J 2012). Recently, we found that such endothelial stem cells affect the
resistance of cancer cells to anti-angiogenic therapy (Naito, Cancer Res 2016). We are examining how
endothelial stem cells develop and how they are maintained during development with a view to using this
cell population to treat vascular disease (Wakabayashi et al. Cell Stem Cell 2018, Naito et al. Nature
Protocol 2020).



