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A biomimetic approach to study human erythrocytes adhesion to
vascular endothelium induced by alpha-hemolysin.
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The a-haemolysin (HIyA) is an exotoxin produced by several strains of uropathogenic E.
coli, one of the most important etiological agents of urinary infections. HIyA irreversibly
binds to human erythrocytes (RBCs), initiating a degenerative process called eryptosis,
characterized by biochemical and morphological changes such as phosphatidylserine
(PS) exposure to the external layer of the plasma membrane of RBCs, shrinkage, and
swelling. HlyA-induced PS externalization can lead to adhesion of RBCs to vascular
endothelial cells (VECs).

We studied the capacity of HlyA-treated RBCs to adhere to: 1- activated endothelial
HMEC-1 cells under different flow conditions (dynamic adhesion); 2- surfaces
homogeneously covered with extracellular matrix components in static conditions.
Results showed that HIyA induced adhesion of RBCs to VECs at low flow (0.2 dyn/cm?),
although higher flows induced rapid detachment. On the other hand, HIyA treatment also
induced static adhesion of RBCs to collagen or fibrinogen. Thus, HlyA-treated RBCs
displayed high but weak adherence to VECs under the experimental conditions.
Additionally, to study the molecular mechanism of the HlyA-induced adhesion of RBCs we
designed a biomimetic device to emulate the conditions of the blood vessels.

The device was built by coupling a microfluidic chip to a nanopatterned surface (NPS)
coated with gold nanoparticles (AuNPs). Different adhesion molecules from the VECs
could be anchored to the AuNPs to mimic exposure of adhesion molecules of an
activated endothelium whereas, the architecture of the capillaries was emulated by a
network of microfluidic channels built in polydimethylsiloxane (PDMS). The synthesis of
the device was optimized by following the process with quartz microbalance and
fluorescence microscopy.

Future experiments using the device will allow investigating HlyA-induced adhesion of
RBCs to specific adhesion molecules under flow conditions.
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