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Somatic stem cells give rise to self-renewing 
and differentiating daughter cells. To maintain 
the regenerative capacity of given tissues over 
each organism’s life time, it is required that 
somatic stem cell pools are kept relatively 
constant. There is good evidence that decision 
processes controlling whether somatic stem 
cell progeny self-renew or get committed to 
differentiate are tightly controlled. At the 
example of hematopoietic stem and progenitor 
cells (HSPCs), the best investigated somatic 
stem cell system so far, it has been shown that 
extrinsic factors provided by the surrounding 
environment, the stem cell niches, are required 
to maintain primitive hematopoietic cell fates. 
In addition, at the example of human umbilical 
cord blood derived CD34+ cells we recently 
identified four different proteins that segregate 
asymmetrically in a proportion of dividing 
HSPCs, demonstrating that HSPCs can - as it 
has long been suggested - indeed divide 
asymmetrically. 
Remarkably, three of the four proteins 
identified, the tetraspanins CD53 and CD63 as 
well as the transferrin receptor (CD71), are 
associated with the endosomal compartment. 
Together with recent findings in model 
organisms it becomes tempting to speculate 
that the endosomal machinery essentially 
participates in cell fate decision processes. To 

gain more insight into the underlying 
mechanisms, we decided to analyze the 
functional impact of distinct endosomal 
proteins on the biology of HSPCs. 
Since the endosomal trafficking largely 
depends on the activity of Rab-GTPases, we 
aim to analyze the functional impact of certain 
Rab-GTPases on processes controlling self-
renewal versus differentiation of HSPCs as 
well as on their cell polarity organizing 
machinery. In this context we have cloned 
constitutive active, dominant negative and 
wild-type gene variants of selected Rab-
GTPases into lentiviral vectors. Furthermore, 
we established staining protocols for several 
endosomal antigens, allowing us to 
discriminate different endosomal 
compartments in HSPCs as well as in other 
somatic stem cell entities like mesenchymal 
stem and endothelial progenitor cells. 
Preliminary results as well as our experimental 
strategy to analyze the impact of the 
endosomal machinery will be presented. 
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