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Our research project aimed to elucidate the molecular and functional characteristics of human hematopoietic stem cells
(HSCs) by integrating the analytical techniques expertise of our Japanese and British teams. As a result, we achieved the
following outcomes within the research period and reported them in multiple scientific journals.

Elucidation of the molecular mechanism underlying HSC expansion:

Through focused studies using mouse HSCs, we conducted fundamental research to analyze the genes and signaling
pathways expressed during HSC amplification. We established an omics analysis platform in collaboration with the British
team to analyze the gene expression and signaling pathways in HSC expansion using the HSC expansion technique
developed by the Japanese team. By combining the cutting-edge omics analysis systems specialized in HSCs from the
British side and the accumulated data from the Japanese team, we successfully defined experimentally the high-functioning
true HSCs by selecting gene clusters that are functional in mouse HSCs and those that are not (Che et al., EMBO Reports
2022).Although the above-mentioned analyses within the Japanese and British teams provided detailed information on the
gene expression profiles and signaling molecules involved in HSC expansion, it was necessary to determine the functions of
the identified molecules through mouse studies. Therefore, we designed sgRNAs targeting the gene clusters crucial for HSC
expansion identified through omics analysis and used the CRISPR-Cas9 system to directly analyze the expression system of
HSCs by inducing gene knockout. Additionally, by utilizing small molecules such as signal inhibitors, we analyzed the
expansion and engraftment rates of HSCs in vitro or in vivo. As a result, we identified six functional genes and discovered
intriguing small molecules. Considering the value of these findings, we plan to continue the research in collaboration
between the Japanese and British teams even after the completion of this project.

From the elucidation of the molecular mechanism of HSCs to the approach for next-generation clinical applications:

To determine if the molecules identified through "Elucidation of the molecular mechanism underlying HSC expansion” are
also functional in human HSCs, we conducted similar analyses using mouse HSCs based on the omics analysis data
obtained from the studies using mouse HSCs. Like the experiments performed with mice, we designed sgRNAs and used
the CRISPR-Cas9 system to induce gene knockout in HSCs. We also analyzed the amplification and engraftment rates of
HSC:s in vitro or in vivo by using small molecules such as signal inhibitors. Various omics analyses were conducted on
HSCs cultured after gene knockout or treatment with these compounds, and data were acquired. As a result, we identified
common genes in human and mouse HSCs while also discovering small molecules specific to the expansion of human
HSCs. These compounds are expected to assist in long-term cultivation and amplification of human HSCs, leading to the
stable provision of expanded human HSCs.

We firmly believe that the outcomes achieved in this research period provide a foundation for understanding the molecular
mechanism of HSC expansion and the development of next-generation medical technologies. Furthermore, by elucidating
the crucial gene clusters and signaling pathways involved in HSC expansion and publicly reporting them, we believe that it
will provide a starting point to understand the molecular mechanisms for controlling normal human hematopoietic stem

cells in vivo based on the data obtained.



