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Shear force-induced activation of integrin LFA-1 by chemokine
CXCLI12 under flows
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Bioengineering, South China University of Technology, Guangzhou 510006, China)

Abstract; Objective To explore the activate process of lymphocyte function-associated antigen 1 (LFA-1) trig-
gered by chemokine under shear stresses. Methods Jurkat cells were perfused over ICAM-1 in the parallel-plate
flow under 10-30 mPa shear stresses. The effects of soluble and immobilized Chemokines on transient adhesion
behavior of Jurkat cells were observed and analyzed to obtain their tether characteristics. Results The immobi-
lized CXCL12 could mediate brief tether (0.13-0.2 s) of Jurkat cells under flow. Only immobilized CXCLI12 could
effectively activate LFA-1 on Jurkat cells to bind ICAM-1, and then enhance cell adhesion fraction and greatly pro-
long the tether time (0.8-1.2 s). Two distinct activation states of LFA-1/ICAM-1 were reflected by their dissocia-
tion rate k, (1.09-1.24 s™') and k,(0.28-0.7 s™'), respectively. The shear stress would affect the transient ad-
hesion behavior of cells through regulation of k, and B (the contribution ratio of high affinity to total tether time).
Conclusions Shear stress can rapidly trigger LFA-1 activation in 0.2 s through G protein coupled receptors in-
duced by chemokine CXCL12, and further regulate the whole adhesion process of leukocyte. These research
findings will contribute to further understanding the integrin activation mechanism of chemokine-force cooperative
regulation.
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