To the editors:


We were invited by Dr. Ronald Meyer to submit our manuscript entitled "Ex Vivo Expansion of Hematopoietic Stem Cells from Human Umbilical Cord Blood-derived CD34+ Cells Using Valproic Acid” for publication in the Journal of Visualized Experiments. 

Umbilical cord blood (UCB) is an alternative source of hematopoietic stem cells (HSCs) for patients who require allogeneic stem cell transplantation. The use of UCB for this purpose is restricted due to the limited number of HSCs within a single UCB unit. Others and us have utilized different strategies and protocols to overcome this limitation. Such methods result in various degrees of expansion in HSC numbers. Importantly, ex vivo culture conditions in these protocols induce stress, leading to rapid cell proliferation, increased metabolic activity and loss of the primitive characteristics that define primary HSCs. Therefore, there is a great need to develop strategies and protocols that lead to expansion of fully functional HSC with characteristics that closely resemble primary primitive HSCs. 

The method described in this manuscript utilizes a combination of a cytokine cocktail with a histone deacetylase inhibitor, valproic acid (VPA) that allows for the expansion of great numbers of HSCs from UCB-derived CD34+ cells. Ex vivo expanded HSCs exhibit both phenotypic and primitive metabolic characteristics that resemble those of primary HSCs.  Importantly, expanded HSC grafts generated with this protocol have the capacity to regenerate the hematopoietic system since they can differentiate into all hematopoietic cell lineages and establish long-term engraftment following transplantation into myeloablated NSG mouse models. This strategy has been up-scaled into GMP grade and a NYSTEM-supported clinical trial is planned to start within 2018. 

This protocol is rapid and relatively simple and cost effective. It is highly reproducible and generates two types of HSCs. The 7-day expansion protocol allows generation of HSCs that can be used for allogeneic HSC transplantation where more rapid as well as sustained multilineage engraftment is required. The 4-day expansion protocol can be used for genetic modification strategies that target long-term repopulation cells. This protocol might be beneficial for improving existing gene editing protocols and enable correction of genetic mutations in HSC transplantation-based therapies for diseases including β-thalassemia and sickle cell disease. Moreover, it can be applied to maintain great numbers of HSCs during manipulation of genes for studies focused on elucidation of gene functions in HSCs and in hematopoiesis. 
 
Thus, the method described here can be used for ex vivo expansion of both human and murine HSCs and can be tailored to specific clinical applications as well as to a wide spectrum of investigations in basic research.
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