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Local or systemic recruitment of adult stem 

cells is a central process for tissue 

regeneration and repair. The respective 

knowledge concerning non-hematopoetic stem 

cells, however, is just beginning to be 

elucidated. Multipotent mesenchymal stromal 

cells (MSCs) for example have been identified 

in postnatal bone marrow and various tissues 

or organs throughout the body and it has been 

suggested that their presence within the 

perivascular niche may contribute to tissue 

distribution. In blood MSCs circulate in very 

low numbers under physiologic conditions, 

however, an increase has been observed after 

trauma. On the other hand systemic 

application does not only lead to “homing” 

into the bone marrow but also to sites of tissue 

lesions.  

To address the basic question whether human 

bone marrow-derived MSCs are able to 

respond to soluble chemoattractive ligands we 

analyzed their migratory response to various 

growth factors released during bone 

remodeling using a modified Boyden chamber 

assay. These studies indicated that BMP-2/4, 

different PDGF-isoforms (most potently 

PDGF-BB) and IGF-I/II were chemoattractive  

 

for human MSCs. Interestingly IGFBP5 had a 

stimulatory effect itself and enhanced the 

influence of IGF-I in contrast to IGFBP3. 

Osteogenic differentiation partly decreased 

(e.g. PDGF-BB) and partly increased (e.g. 

IGF-I) the respective chemotactic responses. 

Since bone formation in vivo also involves 

angiogenesis we analyzed the effects of 

several members of the VEGF-family and 

identified VEGF-A as a candidate for coupling 

the recruitment of MSCs and endothelial cells. 

CYR61/CCN1, which is well known to induce 

migration of endothelial cells also proved to 

be chemoattractive for human MSCs and may 

fulfill a similar role. WISP3/CCN6, another 

member of the CCN-family of matricellular 

proteins was found to be chemoattractive for 

bone marrow derived MSCs but differred from 

CYR61/CCN1 in the involvement of the αvs5-

integrin receptor. Besides growth factors 

several chemokines and their receptors (e.g. 

SDF-1 and CXCR4) have been implicated in 

directed cell migration of MSCs. In addition, 

components of the extracellular matrix like 

hyaluronan and the CD44 receptor may 

influence these processes as described in 

recent studies. In 3-dimensional systems 

testing chemoinvasion a well coordinated 
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action of matrix-degrading enzymes (e.g. 

MMP-2 and MT1-MMP) was necessary for 

MSC migration. These studies indicate that 

MSCs are able to migrate within matrices and 

transplantation studies using cell-tracking 

approaches have demonstrated this potential in 

vivo. The underlying signalling systems, 

molecular mechanisms and their connection to 

early fate decision processes of MSCs are still 

insufficiently understood. Nevertheless, 

specific and site-directed recruitment of MSCs 

might become feasible in the future. 

 

 
 
 
 
 

 


