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Hematopoietic stem cells (HSCs) are multipotent stem cells that are at the apex of hematopoietic 

lineage and give rise to all blood cell types throughout the lifespan. Hematopoietic stem cell 

transplantation (HSCT) is an effective and widely used treatment for many malignant and non-

malignant blood disorders. After infusion into the peripheral blood circulation, HSCs home to the bone 

marrow (BM) microenvironment through sensing and migrating directionally along external chemical 

gradients of chemoattractants. The BM microenvironment provides a unique matrix bedding and 

conducive signaling environment supporting long-term engraftment and balances HSC proliferation 

and differentiation.  

HSC homing is an initial critical step for HSC transplantations. The interaction between 

CXCL12/stromal cell-derived factor (SDF)-1 and its receptor CXCR4 play an important role during 

HSC homing. CXCL12/CXCR4 interactions are involved in chemotaxis, the process of directed cell 

movement in response to a chemical concentration gradient, and their intracellular signaling has been 

considered as a promising target for enhancing HSC transplantations. Recent studies have identified 

new approaches to potentially improve HSC homing and engraftment, including neutralizing negative 

epigenetic regulation by histone deacetylase 5 (HDAC5), short-term treatment of HSCs with 

glucocorticoids, pharmacological stabilization of hypoxia-inducible factor (HIF)-1A, activation of 

nitric oxide signaling, increasing membrane lipid raft aggregation, and inhibition of dipeptidyl 

peptidase 4 (DPP4) etc. Besides, adhension molecules, like P-sellectin, CD44 and integrin VLA4, are 

also involved in HSC homing to the BM. 

Successful clinical outcomes after HSCT rely on adequate HSC numbers and the homing and 

subsequent short-term and long-term engraftment of these cells in the bone marrow. Enhancing the 

homing capability of HSCs could have a great impact on improving HSCT procedures and patient 

survival. Further explore the mechanisms of HSC homing process, identify regulators involved in HSC 

homing and develop new approaches to enhance HSC homing are future directions to expand our 

understanding of HSC biology and improve HSC based therapy. 
 

 

 


