
 
www.pubstemcell.com                                     JSRM/Vol6 No.2, 2010; p47 

Copyright © Journal of Stem cells and Regenerative medicine. All rights reserved 

JSRM/006020700016/Oct23, 2010. 

 

JSRM/Vol6 No.2, 2010; p47                                                  - 47-                                                                         Vol6 Issue2     

 

Proceedings of German Society for Stem Cell Research - 2010 (PGSSCR) 
(5th Annual Meeting) 
Differentiation – P5 

 
Generation of Flk1+ cells from Oct4-reprogrammed spermatogonial stem cells 
D. Hübscher1, F. Wolf1, K. Streckfuss-Boemeke1, A. Becker1, G. Hasenfuss1, K. Guan-Schmidt1 
________________________________________________________________ 

1Georg August University, Cardiology and Pneumology, Goettingen, Germany  
 
Published on 25 Sep 2010 

Organ regeneration with stem cells requires a 
delicate balance between the loss of donor cell 
pluripotency (so that teratoma formation is 
avoided) and retention of donor cell 
proliferative capacity prior to terminal 
differentiation (so that a sufficient number of 
target cells are generate to effect a therapeutic 
benefit). The aim of this study is to generate 
proliferating cardiovascular progenitors 
(Flk1+ cells) from pluripotent stem cells 
derived from spermatogonial stem cells 
(SSCs) of double transgenic mice (MHC-
neo/MHC-EGFP) and to investigate their heart 
regeneration potential. We have generated 
four SSC lines with MHC-Neo-EGFP+ 
background from adult male mice. The SSC 
culture can be expanded over one year in vitro 
in the presence of glial cell line-derived 
neutrotrophic factor (GDNF) required for the 
maintenance of SSC self-renewal. The 
established SSC culture show typical SSC 
morphology and express SSC-specific markers 
like DAZL, VASA and GFR1a at both mRNA 
and protein levels. Furthermore, these SSCs 
from the MHC-Neo-EGFP+ mice were 
reprogrammed into pluripotent stem cells by 
overexpression of Oct4 alone. The 
reprogrammed cells showed similar 
characteristics as multipotent adult germline 
stem cells and are positive for pluripotency 
markers such as Oct4, Nanog, Sox2 and 
SSEA-1. They were able to spontaneously 
differentiate into cells of all embryonic germ 
layers in vitro by using the hanging drop 
method. The GFP+ beating cardiomyocytes 

can be selected by G418 treatment. After 
transplantation of these cells in SCID-beige 
mice, teratomas were detected 6 weeks later. 
In addition, we established a protocol to 
induce these cells to differentiate into Flk1+ 
cardiovascular progenitors. After coculture of 
these cells (n = 30000 per 10 cm dish) with 
OP9 cells for 6-days, about 25-35% of the 
cells were positive for Flk1. This efficiency is 
comparable to those derived from multipotent 
adult germline stem cells. For investigating the 
regenerative potential of these cells we used a 
myocardial infarction mouse model. We 
transplanted 500000 Flk1+ cells per mouse in 
an infarcted heart. At different time points 
after cell transplantation (2 days, 2 weeks, 4 
weeks and 8 weeks) we took the hearts out and 
analysed them to identify the Flk1+ cells and 
their derivatives. Our first preliminary data 
showed that the transplanted cells survived in 
the infarcted heart. Investigations on the 
integration of the cells into the host 
myocardium and on the functional 
improvement by echocardiography are in 
progress. 
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