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More and more evidences come out to support that the functionality of adhesion molecules are influenced by the surface mi-
crotopology of cell carrier or substrate. Adhesive molecules usually express on the microvilli of a cell, providing a well — de-
fined spatial configuration to mediate the adhesions to the counterpart molecules on the apposed surface. In a pioneering work,
comparisons were done by using immunoglobin (IgG) binding to their counterpart receptors CD16 expressed onto the membrane
of transfected K562 cells (rough surfaces) and coated onto the surface of human red blood cells ( smooth surfaces) , respective-
Iy"'!. Here we extended this idea by developing a biomembrane force probe to elucidate the effect of surface microtopology and

membrane stiffness on the kinetics of selectin/ligand binding.
12-4)

A modified protocol was employed to develop a biomembrane force probe . Briefly, commercial polystyrene micro-
sphere (with a radius of 0. 56 —5.6 um) cross — linked with streptavidin were incubated with biotinylated human red blood
cells, and then incubated with biotinylated proteins ( P — selectin or P — selectin glycoprotein ligand 1, PSGL - 1). This resul-

ted in forming a modified Biomembrane Force Probe ( mBFP) with relatively smooth surface and enhanced membrane stiffness.
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A human promyelocytic leukemia cell line { HL - 60) expressing the carbohydrate ligands was used as a control.

Interactions of selectins and their ligands mediate rolling and tethering of leukocytes to the endothelial wall under flow,
which are 1mp0nant to inflammatory response and tumor metastasis cascade!®*®) . Following the line of kinetic measurements de-
veloped before!” ') | we measured experimentally via a micropipet aspiration assay the binding of P — selectin/PSGL - 1 inter-
actions in three categories; 1) A mBFP binds to a HI. - 60 cell; 2) A mBFP binds to a red cell coated with purified PSGL -
1 from neutrophils'”*’; 3) A mBFP binds to a microsphere coated with PSGL - 1. Upon the well — developed probabilistic

model!” 1%

, kinetic rates and binding affinities were predicted by fitting the measured data with the model. Comparisons of ki-
netic parameters were made from the three categories to distinguish the effect of surface microtopology. Force measurements
demonstrated that mBFP is the more accurate force transducer compared with RBC itself. We concluded that both microtopology
and stiffness impact the interactions of receptors and their ligands. These further the understandings of cell adhesions mediated
by adhesive molecules from various microtopological surfaces.
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