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Development of lymphocyte trafficking regulation using single-molecule
measurement
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Lymphocyte trafficking is dynamically regulated by modulating adhesiveness
of leukocyte integrin LFA-1 to ligand ICAM-1. Small GTPase Rapl and integrin-associated molecules,
talinl and kindlin3 play essential roles during this process. By establishment of single-molecule
imaging of Rapl, talinl, and kindlin-3, we found that talinl binding kinetics with LFA-1 determined
LFA-1 binding kinetics to ICAM-1. Rapl was required for talinl recruitment to LFA-1, but did not
affect binding lifetime of talinl. Our study revealed that simultaneous bidirectional signals of
inside-out and outside-in amplified Rapl activation, which was a critical checkpoint for adhesion.
Furthermore, kindlin3 was required for high-affinity binding to ICAM-1, but did not affect talinl
binding kinetics. Instead, Rho signaling regulate talinl binding lifetime.
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