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Abstract

We performed scRNA-seq analysis in individuals at the middle age stage (7 months, 1 year old, 1.5
years old) during the present study which was planned to be carried out in the first year. As a
result, it was revealed that the aging change of the hematopoietic stem cell population shifted to
the aging character (the expression profile of hematopoietic stem cells of 2 years old) earlier than
expected. Furthermore, such a property suggested a change in the uniform nature of
hematopoietic stem cells with aging as all cells uniformly changed. In addition, similar to age -
related hematopoietic stem cells, increased expression of hematopoietic stem cell-specific genes
was observed from 7 months of age, suggesting that changes in gene expression may be observed
prior to functional changes in hematopoietic stem cells.

Regarding the interdependence of transcription factors, expression transcription of other
transcription factors was confirmed by quantitative PCR after overexpressing each transcription
factor. As a result, it was shown that Pbx1 and Gata2 are driving the granulocyte / lymphocyte
lineage differentiation program while inhibiting the erythroblast program via Gatal. On the
contrary, Gata2 suppressed the granulocyte differentiation program, while driving the erythroid
and megakaryocyte program via Gatal. Disbalanced expression of these transcription factors may
cause the enhancement of the self-renewal ability of the aging hematopoietic stem cells. In
addition to these gene expression analyses, in order to establish a functional evaluation system
(which does not rely on hematopoietic stem cell transplantation) of age-related hematopoietic stem
cells, a culture method to maintain hematopoietic stem cells in a near-physiological environment
was developed. Using the culture method, it became clear that age-related hematopoietic stem
cells survive and maintain undifferentiated state under a wider dynamic range of environmental
change than young hematopoietic stem cells. We will continue to analyze the function of
age-related hematopoietic stem cells by combining drug discovery screening and gene expression
analysis under the same culture conditions. Furthermore, by manipulating nutritional factors in
the culture solution, we found the condition that the aged trait appears earlier than usual, so we

will combine it to address the issues after this fiscal year.
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