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Culture of human hematopoietic stem cells on 
decellularized cell-derived matrices 
 
Marina Prewitz, F. Philipp Seib,  
Malte von Bonin, Jens Friedrichs, Aline Stißel, 
Martin Bornhäuser, Carsten Werner  
 
The therapeutic potential of human bone 
marrow mesenchymal and hematopoietic stem 
and progenitor cells (MSC and HSPC, 
respectively) offers great promise for their use 
in regenerative medicine. A key regulator of 
these cells is their extracellular matrix micro-
environment. However, a major obstacle in 
defining the exact role of extracellular 
matrices (ECM) is the lack of suitable methods 
that recapitulate complex ECM microenviron-
ments in vitro. Our current work therefore 
concerned a methodology for the reliable 
anchorage of decellularized extracellular 
matrices generated from cultured bone 
marrow MSC to mimic the bone marrow stem 
cell microenvironment. Cell-secreted ECM was 
immobilized to culture carriers via maleic 
anhydride copolymer layers used for covalent 
binding of fibronectin to the culture carrier 
surface. Fibronectin was selected for its 
properties to interact with cell-secreted 
extracellular matrix proteins, so that culture 
and decellularization of a cell monolayer on 
top yields in a superior anchorage of cell-
secreted ECM with the opportunity to study the 
decellularized extracellular phenotype of 
various cell-derived matrices. The ECM 
preparations were thoroughly characterized to 
identify their molecular composition, supra-
structural features and nano-mechanical 
properties.  
The obtained MSC-derived ECM substrates 
served as in vitro culture environments for 
human HSPC, resulting in a significant 
increase in proliferation of these cells over a 
culture period of 7 days, with up to 3-fold 
expansion of CD34+ cells on MSC-derived 
matrices without exhaustion of CD34/CD133 
double positive cells, and with the potential for 
long-term (20 weeks) engraftment into NSG 
(NOD/SCID/IL2 receptor {gamma} chain (null)) 
mice. 
Taken together, we demonstrated the unique 
ability of cell-derived ECM scaffolds to support 
expansion and differentiation of bone marrow 
stem cells in vitro.  
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Lastly, we studied were straight cylinders with 
wavy surfaces [3]. Here, one could explicitly 
measure the fluid flow inside and outside the 
polyelectrolyte coils, and electrolyte friction.  
 
The ultimate goal of such complex computer 
experiments is to find a way of individually 
controlling the dynamics of charged chains, by 
smart choices of the type of environment, 
properties of the buffer solution, and applied 
electric fields. 
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