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Dynamic force spectroscopy (DFS)
(a) 0.05 M pH5 Boric acid (H BO )
makes it possible to investigate specific
(b) 0.05 M pH7 Nitrate (NO )
interactions between two molecules such as
(c) 0.05 M pH10 Carbonate (CO )
ligand-receptor pairs at the single-molecule
(d) 0.5 M pH7 Nitrate (NO )
level. In a DFS measurement, constantly
increasing unbinding force is applied to a
molecular bond, and the force required to
rupture the bond is measured. By plotting the
rupture force against the logarithm of the
loading rate, a linear relationship is obtained
and the microscopic potential barrier
landscapes and the lifetimes of the bond can
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be derived from the relationship.
Loading rate / pN s
In this study, we used atomic force
(a) 0.25M pH12 Phosphate (PO )
microscopy (AFM) technique to measure the
(b) 0.05M pH5 Sulfate (SO )
rupture force, which enables the precise
(c) 0.01M pH7.4 Phosphate (PO )
analysis of molecular interactions on the
basis of DFS [1-3]. We have investigated
specific interactions between streptavidin
and biotin molecules in a variety of buffer
solutions (with different types of ion species,
0.69 nm
pH's or ion intensities). Through those
0.68 nm
measurements, it is turned out that the
0.66 nm
potential barrier landscape of the interaction
strongly depends on the types of ion species
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in the environmental buffer solution.
Loading rate / pN s
We interpreted the result that the ions in
the solution sometimes crosslink the Figure 1 Information about potential barrier
landscape is obtained from these lines. Two types of
molecules and strongly affect the potential line represent there are two types of potential barrier
barrier, resulting in the corresponding shifts condition in a same protein, but in different types of
buffer.
of the bond's lifetime. In addition, we discuss
the dependence of binding probability and the rupture force on the relative positions of the
AFM probe from the measured molecules.
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