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Abstract Hematopoietic stem cells (HSCs) are capable of both self-renewal and differentiation into all

types of blood lineages to sustain hematopoiesis during adulthood. Although HSC transplantation is widely used

to treat severe hematological diseases in clinic, there are still some limits regarding the source of HSCs and related

issues. Therefore, a better understanding of HSC development and its regulation will certainly contribute to improve

the efficacy of HSC transplantation to treat patients. Using zebrafish and mouse as models, our group has been long

investigating the regulatory mechanisms underlying HSC emergence, maintenance and lineage differentiation, which

will provide some useful insights to in vitro generation and expansion of HSCs for clinical use in the near future.
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TLR4-Myd88-NFkB, RNA methylation, Gpr183 and Ncor2 are involved in HSC specification via Notch signaling, while Fev and BMP regulate
ERK signaling in this process. Blood flow regulates HSC maintenance through the K1f2a-NO cascade, whereas 5-HT and Klf6/ccl25b regulate HSC

maintenance as well as expansion. Once HSCs are formed, FoxN1 and Irf4a thereby drive them towards lymphoid differentiation, while KIf3/K1f6

regulates erythroid differentiation.
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Fig.1 The regulatory network of hematopoietic stem cell (HSC) development duringembryogenesis
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