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                                     Abstract
Hematopoietic stem cells (HSCs) are a major kind of pluripotent stem cells, which can give rise to all the other blood cells through the process of haematopoiesis and maintain the homeostasis of organism. HSCs are divided into three types based on their differentiation stage, including long-term self-renewing HSCs (LT-HSCs), short-term self-renewing HSCs (ST-HSCs) and multipotent progenitors (MPPs). These HSCs eventually differentiate into mature blood cells and immune cells after experiencing various common lymphoid progenitor (CLP) and common myeloid progenitor (CMP). The proliferation and differentiation of HSCs have been widely studied and revealed be controlled by various factors, molecules and transcription factors but litter is known about how microgravity affects HSCs. Our study was conducted in two flight programs, SJ-10 recoverable microgravity experimental satellite (SJ-10 satellite) program research and Tianzhou-1 cargo ship program, and mainly focuses on the maintaining and directed differentiation of hematopoietic stem cells. Our results revealed some new mechanisms for maintaining and directed differentiation under microgravity conditions, with the potential to boost immune system, and provide potential drugs for the prevention or treatment of immune system weakening in spaceflight.
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                             Abbreviations
	CBSC:
	
                  Cord blood stem cells

                
	CFU-G:
	
                  Colony forming units-granulocyte

                
	CFU-GM:
	
                  Colony forming units-granulocyte macrophage

                
	CFU-M:
	
                  Colony forming units-macrophage

                
	CLP:
	
                  Common lymphoid progenitor

                
	CMP:
	
                  Common myeloid progenitor

                
	DC:
	
                  Dendritic cell

                
	EP:
	
                  Erythrocyte progenitor

                
	GM-CSF:
	
                  Granulocyte/monocyte colony-stimulating factor

                
	GMP:
	
                  Granulocyte/macrophage progenitor

                
	GP:
	
                  Granulocyteprogenitor

                
	HSCs:
	
                  Hematopoietic stem cells

                
	HSPCs:
	
                  Hematopoietic stem and progenitor cells

                
	LT-HSCs:
	
                  Long-term self-renewing HSCs

                
	MacP:
	
                  Macrophage progenitor

                
	M-CSF:
	
                  Macrophage-colony stimulating factor

                
	MEP:
	
                  Megakaryocyte/erythrocyte progenitor

                
	MkP:
	
                  Megakaryocyte progenitor

                
	MPPs:
	
                  Multipotent progenitors

                
	NGS:
	
                  Next-generation sequencing

                
	NK:
	
                  Natural killer

                
	RBCM:
	
                  Red blood cell mass

                
	RWV:
	
                  Rotating wall vessel

                
	SJ-10 satellite:
	
                  SJ-10 recoverable microgravity experimental satellite

                
	SL-3:
	
                  Spacelab 3

                
	SLS-1:
	
                  Splace lab Life Science 1

                
	ST-HSCs:
	
                  Short-term self-renewing HSCs

                
	STS-40:
	
                  Space Shuttle Orbiter Columbia

                
	WBC:
	
                  White blood cell
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