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Laser optical tweezers is a single molecule technique
that allow us to exert and to measure the mechani-
cal forces on individual biological systems. By measur-
ing tiny forces and distances (in the pN and nanometer
ranges, respectively), this technique allows us to investi-
gate the folding kinetics and the free energies of forma-
tion of single molecules such as DNA, RNA or proteins.
In optical tweezers experiments the molecular setup con-
sists of the molecule of interest flanked by two handles,
generally double stranded DNA (dsDNA), one handle lo-
cated at each side of the molecule and this construct is
tethered between two polystyrene beads. Previous works
(1,2) have revealed the influence of the length of the han-
dles on the folding/unfolding kinetics. Longer handles
(less stiff) tend to give faster kinetics that short han-
dles. Here we show the results of our experiments on the
folding kinetics in DNA hairpins using dsDNA handles of

700bp, and a new extremely short design dsDNA handles
of 29 bp (3). Moreover we present a novel method based
on the analysis of high-bandwidth noise force fluctua-
tions at different forces that provides a way to measure
the stiffness of the optical trap and the stiffness of the
molecular system tethered between the beads.
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