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PROCELL PROJECT

3-year coordinated project (Dr. Magda Heras): Circulating endothelial cells and
endothelial progenitor cells in acute cardiovascular disease. Correlation with endothelial function

and clinical outcomes

Main objectives:
» Determine Circulating Endothelial Cell (CEC) and circulating Endothelial Progenitor Cell
(EPC) levels in stroke and Acute Myocardial Infarction (AMI) patients
« Determine the atherosclerotic burden in both AMI and stroke patients

* Isolate and culture EPC in order to determine EPC function in terms of adhesion, growth,

proliferation and vasculogenesis
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CULTURE PROTOCOLS

Overview of the most common protocols used to isolate EPCs.

EPC culture assay (Kalka et al, Vasa et al, Hur et al)
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CFU-EC colony assay (Hill et al)
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»Early” EPC

*Prognosis of CVD

*Matrigel (in combination with EC )
*Functional improvement (HLI &AMI)
*Incorporation in capillaries
(preferentially perivascular)
*Cytokine release

sLate” EPC

*Matrigel (without addition of EC)
+Functional improvement in HLI
sIncorporation in capillaries
(more endothelial ?)

+Lower cytokine release

CFU-EC

«Correlation with EC function
*No vessel growth in Matrigel in vivo
*Therapeutic benefits not well explored

Endothelial colony forming cells (ECFC assay) (/ngram et al, Yoder et al)
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*High proliferation capacity
*Vessel growth in Matrigel in vivo
*Therapeutic benefits and impact
on prognosis of CAD not tested

Fadini G P et al. Circulation Research 2012;110:624-637
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CRITICAL STEPS ON EPC CULTURE PROCEDURES

Anticoagulant: EDTA, citrate and Heparin

Blood volumes: 10, 20 and 30 mL

Blood processing time: 2 and 24 hours

Culture coating matrix: gelatin and fibronectin

Culture media supplementation: 2 and 20 % FBS



ISOLATION AND CULTURE PROCEDURE
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ISOLATION AND CULTURE PROCEDURE

EPC culture

Fibronectin coating matrix

20% Foetal Bovine Serum
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EPC PHENOTYPIC CHARACTERIZATION
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EPC FUNCTIONAL CHARACTERIZATION
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COMING SOON ...

“Endothelial progenitor cell function and acute myocardial
Mobilization of endothelial progenitor cells in acute
infarction: 6-month follow-up”
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CONCLUSIONS

We propose the best conditions for EPC isolation and culture from peripheral
blood samples.

Isolated EPC showed an endothelial cell-like phenotype
Isolated EPC behaved functionally like endothelial cells (HUVEC) do

In AMI patients, EPC maintain the functional behavior they were performing
when they were isolated.
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