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Present cell-based therapies of ischemic 
diseases are predominantly relying on 
autologous endothelial progenitor cells 
(EPCs). However, their purification from 
peripheral blood or bone marrow is laborious. 
Furthermore, patient-derived EPCs are 
numerically reduced and mostly functionally 
impaired. Consistently, the efficacy of current 
EPC-based therapies is low. Therefore, the 
evaluation of alternative sources of autologous 
cells suitable to promote adult vascular growth 
is required. Recently, we have obtained 
germline-derived pluripotent stem (gPS) cells 
from adult mouse unipotent germline stem 
cells. The objective of our study is to reveal 
whether functional endothelial-like cells (ECs) 
capable to support angiogenesis and 
arteriogenesis in ischemic diseases can be 
derived from this new type of pluripotent stem 
cells.  
Briefly, PECAM-1 (CD31)-positive cells were 
isolated from single cell suspensions of gPS-
derived embryoid bodies (EBs) by 
fluorescence-activated cell sorting (FACS) 
and subcultivated on OP9 stromal cells. 
Subsequently, EC-like colonies were 
mechanically isolated and expanded on 
collagen IV-coated cell culture dishes. Using 
FACS analysis it was demonstrated that the  

 
cells expressed the endothelial cell-specific 
markers PECAM-1, von Willebrand Factor, 
Tie2, Flk1, and vascular endothelial-cadherin. 
These results were confirmed by 
immunofluorescence staining and RT-PCR. 
The cells were successfully maintained in in-
vitro culture for many passages without a 
significant loss in expression of the 
endothelial cell markers. Furthermore, the 
cells were capable of forming capillary-like 
structures when cultured on Matrigel. Dil-
conjugated acetylated low-density lipoprotein 
uptake confirmed the functionality of the gPS-
derived ECs. Their functionality in vivo, i.e. 
the integration of transplanted gPS cell-
derived ECs into growing collateral arteries 
and the potential augmentation of blood flow 
recovery by these cells is currently being 
investigated in a mouse hindlimb ischemia 
model to reveal the potential of gPS cells to 
serve as a new source of endothelial cells for 
therapy of ischemic diseases without being 
limited by the ethical concerns associated with 
the use of embryonic stem cells. 
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