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Leukocytes roll along the endothelium of postcapillary venules in response to inflammatory and thrombotic processes. The
rolling under hydrodynamic shear forces is a first step in directing leukocytes out of the blood stream into sites of inflammation
and is mediated by the selectins, a family of extended, modular, and calcium — dependent lectin receptors'’*. The interac-
tions between P — |, E — or L - selectins and their counter ligand P — selectin glycoprotein ligand -1 ( PSGL - 1) play impor-
tant a crucial role in the processes. Kinetics of selectin/PSGL ~ 1 was extensively studied by using such the state - of — the —

=61 A pioneering work found

art techniques as flow chamber, micropipte aspiration, and atomic force microscopy ( AFM)!
that the dissociation of P - selectin/PSGL — | bond increased with external force, demonstrating the catch bond existence using
an AFM assay °'. Here the interactions of P ~ selectin with PSGL — 1 under extemal forces were further investigated by measur-
ing force dependence of bond dissociation and binding kinetics on the dislodging rate.

P —selectin and PSGL ~ 1 were purified from human platelets and neutrophils, respectively. PSGL —1 was then reconsti-
tuted into a supported lipid bilayer, which was formed on a glass coverslip above a polymer cushion'”*!. P - selectin was im-
mobilized on a Si3N4 tip via the capture antibody S12, which was pre — absorbed on the cantilever tip by overnight incubation
followed by incubation in 1% BSA to block nonspecific binding. Experiments were done by repeatedly moving the P — selectin
into contact and away from the PSGL ~ 1. Each adhesion test cycle consists of three phases; 1) Approach, 2) Contact, and 3)
Retraction, and measurements were reproducible for more than 100 cycles. The probabilities of adhesion and rupture force were
simultaneously obtained from such cycles.

Adhesion probability of P — selectin/PSGL - 1 interactions was measured at different contact durations and the kinetic pa-
rameters were predicted using a small system probabilistic model'**’. Rupture force data for P - selectin/PSGL - 1 dissocia-
tion followed a normal distribution. The peak value of rupture force continuously increased with inerease of dislodging rate. Da-

2017 " The work provided new insights into biomolecular dynamics

ta reported here agreed well with those from previous works
of ligand - receptor interactions process.
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