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Question: Granulocyte colony-stimulating 
factor (G-CSF) is widely used in clinical 
practice for human stem cell mobilization and 
transplantation, and to reduce chemotherapy-
induced febrile neutropenia. While the effect 
of G-CSF to stimulate neutrophil-progenitor 
cell development is well established, 
accumulating evidence implies additional 
functions of G-CSF as well as an impact on 
other cell-types, it is effects on stem cells are 
widely unknown. Our group now addressed 
the question about a possible effect of G-CSF 
on embryonic stem cells and early 
hematopoietic stem cells.  
Methods: We used murine embryonic E14 
stem cells which provide a homogeneous cell 
system to study cellular and molecular events 
that occur during early hematopoietic 
development. The embryonic stem cells were 
cultured in standard medium or medium 
continuously supplemented with G-CSF (50 
ng/ml) in hanging drops for 3 days and the 
resulting embryoid bodies were kept in culture 
for a further period of 8 days. On days 3 (d3), 
6 (d6) and 11 (d6+5), cells were harvested and 
separated with the Anti Sca-1- microbeads for 
analysis with Realtime-PCR, FACS and 
protein-arrays.  
Results: Our data show that G-CSF influences 
the early embryonic and hematopoietic cell 

development. Most hematopoietic genes (e.g. 
Gata-2, Pu1, Lmo2) are upregulated as early 
as day 3 in the cell pool. When the cells were 
separated with MACS-microbeads (sca1-
antibody), we see that the stem cells show a 
delayed expression of hematopoietic stem cell 
surface-markers (e.g. CD34, CD117, CD133) 
and a downregulation in hematopoietic genes 
when stimulated with G-CSF. 
Discussion: Our results suggest that G-CSF is 
influencing hematopoietic stem cell 
development, and thus not only neutrophil-cell 
development. The protein and gene analysis of 
the complete cell cultures imply that G-CSF 
acts on these immature cells to promote 
hematopoietic development, and that this 
effect is not limited to hematopoietic cells. 
The downregulation of genes and stem cell 
markers of immature stem cells bearing the 
sca1-protein interestingly implies that G-CSF 
has a direct or indirect effect which preserves 
stem cell properties of the immature stem cells 
from the stem cell pool. 
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