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Fig.1 The average lifetime versus force curves of catch
bond and slip bond ! !
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Fig.2 P-selectin—PSGL-1 catch bonds’ lifetime measured by AFM ™
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Research Progress of Catch Bonds in Molecular Adhesion”

CAO Xu'"”", CHANG Sheng-Yuan"

(VChemistry Department, Fudan University, Shanghai 200433, China;
ISchool of Data Science, Fudan University, Shanghai 200433, China)

Abstract Catch bond is a type of dynamic bond that exists in receptor protein and ligand interactions. The bond
lifetime of catch bond is positively correlated with the pN-level external force that applied onto it within a certain
range. Catch bond is mainly involved in cell adhesion and cell activation processes and it forms molecular switch
with slip bond to regulate cell adhesion related cell activities. Catch bond has proven link with the urinary tract
infection process that initiated by the pathogenic E. coli, T cell receptor-antigen recognition, microfilament
depolymerization and Notch signaling pathway activation. This review summarized the progresses and new
findings of catch bond research in cell adhesion, T cell activation, actin interaction. For cell adhesion of
prokaryotes and eukaryote, catch bonds exist in a wide range of related proteins, including FimH, selectin,
integrin. For T cell activation, recent research revealed that the catch bond in TCR-pMHC interaction is closely
related to cancer cell development processes and this finding provides a new direction in improving T cell
receptor-gene engineered T cells (TCR-T) immunotherapy. For actin interaction, the actin catch bond has been
proven involving in RhoA-formin switch force-induced actin cytoskeleton alignment process. To further illustrate
the prospect of catch bonds in medical research, we also discussed the potential of catch bonds in the development

of anti-bacterial or anti-adhesion drugs and improvement for the TCR-T immunotherapy.
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