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experiments where one typically averages over blinks. The distri-
bution of trapping times had a long tail, possibly due to variations
in rates of photobleaching and photoblinking caused by variations
in the concentration of oxygen and triplet quenchers.

The photon-by-photon recording of each trapping event en-



We next trapped single molecules of the fluorescently labeled
ssDNA, first in the absence, and then in the presence of RecA
(1 μM) and ATP (1 mM). Each trapped molecule was character-
ized simultaneously for its brightness, diffusion coefficient, and
electrokinetic mobility (Fig. 4 B–E). These three parameters
indicate different aspects of the molecular structure: brightness
of the fluorophore is sensitive to the chemical environment at
the 5′ end of the ssDNA; diffusion coefficient is sensitive to
hydrodynamic radius of the entire molecular complex; and elec-
trokinetic mobility is sensitive to both charge and viscous drag.
Thus each molecule was characterized with high precision in a
multidimensional parameter space, allowing facile identification
of heterogeneous subpopulations.

In the absence of RecA, we observed a homogeneous popula-
tion of trapped molecules with diffusion coefficient 113�
4 μm



Despite the presence of RecA, many of the trapped molecules




