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Will present a seminar on

“SURFACE PROTRUSION AND
TETHER EXTRACTION DURING

LEUKOCYTE ROLLING ON THE ENDOTHELIUM”

Leukocyte rolling on the endothelium is the first critical step of leukocyte extravasation.  Unstable leukocyte rolling impairs the immune system.  Many factors contribute to the stabilization of leukocyte rolling.  These factors include the adhesion receptors and their interaction kinetics, the shear stress due to the blood flow, and the mechanical properties of the cells.  Using the micropipette aspiration technique and the optical trap, we found that membrane tethers (i.e., nanotubes with tens of nanometers in diameter) were extracted when leukocytic or endothelial adhesion receptors were pulled with piconewton-level forces.  Tether extraction was always preceded by surface protrusion, which was likely a tentlike deformation of the cell surface.  Surface protrusion depended on the force-loading rate and the cell type, but it did not depend on the locations of the pulled adhesion receptors (CD31 and CD62E on the endothelium; CD18, CD44, and CD162 on the leukocyte), showing that it was mainly the deformation of the cytoskeleton-membrane complex.  This is also supported by our finding that the cytoplasmic tail of L-selectin had little effect on surface protrusion.  Under a linearly-increasing force, surface protrusion appeared to be linear, but it was actually viscoelastic as manifested by its force relaxation and hysteresis.  On the other hand, tether extraction depended on shear stress, thrombin and cell type, but it did not depend on the pulled receptor type (CD31, CD29, CD54, and CD62E on the endothelium; CD62L, CD18, and CD162 on the leukocyte).  If double tethers were extracted from a single cell, both the threshold force and the effective viscosity doubled.  For simultaneous tethers extracted when an adherent leukocyte was separated from an endothelial cell, the endothelial cell contributed much more to the composite tether length.  These findings show that surface protrusion and tether extraction facilitate the stabilization of leukocyte rolling, thus ensuring the success of leukocyte extravasation and the fulfillment of its functions of surveillance and defense.
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