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Hematopoietic stem and progenitor cells 
(HSPC) are known to reside in specialized 
niches at the endosteum in the trabecular bone. 
It is well established that proteases can take 
part in the cytokine-induced mobilization 
process. However, migratory processes such 
as the regular trafficking and induced 
mobilization of HSPC are not fully 
understood.  
In the present study we showed that the 
osteoblast-secreted activated cathepsin X is 
able to reduce the direct interaction of HSPC 
with human bone-forming osteoblasts. 
Immature cathepsin X is also bound to the cell 
surface of human osteoblasts. Knocking-down 
endogenous cathepsin X in osteoblasts with 
siRNA and subsequent HSPC adhesion studies 
led to a significant increase of HSPC binding 
to the adherent cells confirming its proteolytic 
influence on HSPC adhesion. In this context 
we studied the activation of cathepsin X and 
elucidated with different biochemical methods 
that cathepsin X can be activated by cathepsin 
L, a protease that is known to get secreted by 
activated osteoclasts. 
Applying MALDI-TOF analysis we showed 
that the chemokine SDF-1, which is secreted 

by bone marrow stromal cells, can be readily 
digested with the carboxymonopeptidase 
cathepsin X. SDF-1 is a highly potent 
chemoattractant and a mediator of cell 
adhesion for HSPC. Migration assays with 
cathepsin X-digested SDF-1 showed a 
significant decrease in migration of HSPC 
compared to the non-truncated chemokine 
indicating that the protease is capable to 
inactivate SDF-1alpha. Furthermore, cathepsin 
X can convert the other isoform SDF-1beta to 
SDF-1alpha. 
Current studies focus on the interaction 
between HSPC and their niche, especially the 
involvement of secreted proteases of the 
cathepsin family, their regulation and their 
extracellular substrate specificity to 
investigate the trafficking of HSPC in more 
detail.  
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