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Background: The transplantation of hematopoietic stem cells 
(HSC) is a standard procedure in the treatment of hematological 
disorders and applicable to support chemotherapy in cancer. In 
practice, the clinical outcome is often hampered by severe 
infections. Hence there is a need for new pharmacological tools 
which facilitate functional bone marrow reconstitution. In recent 
years it has been shown that the Gαs signaling pathway and 
stimulation of Gαs-coupled EP2 and EP4 prostanoid receptors play 
an important role in migration and homing of transplanted HSC to 
the bone marrow niche [1,2]. Here, we test the hypothesis that 
pretreatment of HCS with treprostinil, a stable prostacyclin (PGI2) 
analogue, might be a promising therapeutic strategy to stimulate 
migration of HSC and shorten the time period until the onset of the 
transplant. 
Methods: Generation of murine HSC: Undifferentiated HSC (Lin− 
Sca1+ c-Kit+) were isolated from murine bone marrow, separated by 
MACS (magnetic-assisted cell sorting) and characterized by 
fluorescence-activated cell sorting (FACS) [3]. Migration assay: 
HSC were pretreated in vitro in the absence or presence of 10 μM 
treprostinil (Trep) in combination with 30 μM forskolin (Fsk). After 
incubation for either 1 h or 24 h at 37 °C in StemSpan™ SFEM 
containing growth factors, 100 µl cells were placed on the top of 
2-chamber transwells followed by 4 h incubation at 37 °C with or 
without 100 ng/ml stromal cell-derived factor 1 (SDF-1) in bottom 
chambers. Completely migrated cells through a 5 µm filter were 
counted by a cell counter. RT-PCR: Total RNA was isolated and 
reversely transcribed from pretreated and untreated cells according 
to standard protocol. Prostaglandin receptors (EP1, EP2, EP3, EP4) 
and CXCR4 expression were performed using RevertAid First 
Strand cDNA Synthesis Kit according to standard protocol and 
adjusted to expression of GAPDH. Colony-forming assay (CFA): 
Murine HSC treated with Trep (10 µM) and Fsk (30 µM) or vehicle 
control were assessed for in vitro growth potential with the use of 
the CFA. The cells were then resuspended in MethoCult containing 
growth factors required for both colony-forming unit granulo-
monocyte (CFU-GM) and colony-forming unit erythrocyte (CFU-E). 
The number of colonies was scored according to standard criteria. 
Murine and human HSC transplantation: Murine HSC cells were 
pretreated with Trep and Fsk or vehicle control for 1 h at 37 °C. 
Then, cells were washed, resuspended in PBS and injected into 
lethally irradiated recipient C57BL/7 mice. One group of recipient 
mice was also further treated with Trep. This was repeated by using 
human CD34+ cells derived from umbilical cord blood and applied in 
to NOD scid gamma mice. 
Results: Pretreament of murine and human HCS with treprostinil 
and forskolin was able to enhance HSC chemotaxis to SDF-1 
without affecting cell differentiation. This functional effect is also 
reflected at the mRNA level. In addition, our data obtained in HSC 

transplantation indicate an in vivo relevance of our findings. 
Discussion: To date, no pharmacological strategies are approved 
for direct stimulation of engraftment and / or migration of HCS. The 
therapeutic potential and clinical relevance rests in the unmet 
medical need of patients with either limited HCS cell number 
availability and / or high risk of infections. 
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