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Rupture force and lifetime distributions of non-specific interactions

LI Ning, ZHANG Yan, SUN Gan-yun, LONG Mian. (National Microgravity Laboratory and Center for Biome-
chanics and Bioengineering, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Objective Quantifying the contribution of the non-specific interactions to the specific selection-ligand
bidings. Methods We used optical tweezers to quantify the non-specific interaction dependence of bond rupture
forces on loading rates and of bond lifetimes on applied forces by measuring the adhesions between two BSA (Bovine
serum albumin)-coated glass beads. Results The results indicated that the rupture force dependence for non-specific
interactions under lower loading rates presented from the similar transition phase as that for specific selectin-ligand
bindings. While the differences in rupture force between non-specific and specific interactions became more and more
evident with increase of loading rates, the increase rate of rupture force for non-specific interactions was much lower
than that for selectin-ligand bindings. Under the same external force, the mean lifetime for non-specific interactions was
lower than that for specific bindings. Lifetime for non-specific interactions decreased slightly with increase of applied
forces, and no transition phases between slip and catch bonds were found. Conclusion This work provides the bases
for quantitatively evaluating the effect of non-specific interactions in measuring selectin-ligand bindings.
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Fig. 1 Hypothesis assuming that there are significant diffe-
rences (a) and no differences (b) in most probable rupture
force and bond lifetime between non-specific (solid) and
specific (dash) interactions
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Fig. 3 Dependence of most probable rupture forces on loading
rates between non-specific (O) and specific (Al")) interac-
tions (Sample size N~60). The insert illustrates the force
histogram of non-specific (gray) and specitic (black) in-
teractions at loading rate 24.4 pN/s. The most probable
rupture force is defined as the mean of force values in
the highest bin.
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Fig. 4 Dependence of mean lifetimes on external forces
between non-specific (O) and specific (A") interactions
(Sample size N=100~120). The insert illustrates the lifetime
histogram of non-specific (gray) and specific (black) inter-
actions under external force 8.27 pN. Mean lifetime is ob-
tained by averaging all the lifetime values at that force.
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