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Introduction:  

Endothelial progenitor cells (EPCs) are a 

promising tool for applications in tissue 

engineering, treatment of cardiovascular 

diseases and cancer therapy. A major 

limitation until today is the small number of 

EPCs which can be obtained from one patient. 

The cysteine-rich protein 61 (CYR61/CCN1) 

is a matricellular signalling protein which 

belongs to the CCN-family. Here we describe 

the improved ex vivo propagation of EPCs 

obtained from peripheral blood in the presence 

of CYR61 [0.5 µg/ml].  

Materials and methods:  

EPCs were isolated from peripheral blood of 

25 healthy volunteers via ficoll gradient 

centrifugation. Treatment of the cells with 

CYR61 occurred in different concentrations 

(0.05 µg/ml to 1.5 µg/ml) and at different time 

points. CYR61 treated and untreated control 

cells were characterised using FACS analysis, 

immunohistochemistry, RT-PCR, uptake of 

acLDL and concurrent staining for ulex lectin.  

 

Additionally, cell treatment with the CYR61  

mutants with defect binding sides for the 

integrins αvβ3 (B3) and α6β1 (T1) was 

performed. 

Results:  

EPCs respond to CYR61 treatment in a dose 

dependent manner. Treatment with 0.5 µg/ml 

CYR61 resulted in a 7-fold increased cell 

number within one week, compared to 

unstimulated control cells. Both CYR61 

treated and untreated cells show the same EPC 

marker expression of CD34, CD133 and KDR 

in FACS analysis, immunohistochemistry and 

RT-PCR, respectively. Uptake of acLDL and 

concurrent staining for ulex lectin proved the 

EPC phenotype of the cultivated cells. 

Treatment of EPCs with the CYR61 mutants 

B3 and T1 showed less but not significant 

results in cell number compared to CYR61 

treatment.  
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Discussion and conclusions:  

The marker expression of CD34, CD133 and 

KDR as well as the uptake of acLDL and 

concurrent staining with ulex lectin in both the 

CYR61 treated and untreated cells clearly 

demonstrates that CYR61 treatment does not 

affect EPCs phenotype. CYR61 treatment at 

different time points indicated that the 

observed effect of improved cell number is a 

result of increased cell adhesion rather than 

enhanced cell proliferation. The results of the 

EPCs treatment with the CYR61 mutants B3 

and T1 indicate that the integrins αvβ3 and 

α6β1 are not involved in the CYR61 effect on 

EPCs.  

We conclude that the angiogenic inducer 

CYR61 is a promising factor for ex vivo 

propagation of EPC cell number in short time 

which represents a major supportive potential 

for subsequent cell based applications. 

 

 
 
 
 

 


