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Abstract 

Normalized variance of intensity fluctuations for a homogeneous species determined by 
Fluorescence Fluctuation Spectroscopy (FFS) is directly proportional to the number of 
molecules within the excitation volume. For a heterogeneous sample, however, the observed 
variance is determined by the number of molecules and the fractional intensity of each species 
in the mixture. Three different analysis methods, photon counting histogram, autocorrelation, 
and moment analysis have been employed to estimate the variance from experimental data 
of single and mixed species samples. As an illustration of such a system, we studied binding 
of fluorescein labeled digoxin to high-affinity (Kd~250 pM) anti-digoxin antibody. The 
difference in variance between the completely bound and free ligand suggests heterogeneity 
in the bound species. In addition, two fluorescence lifetimes of 1.2 nsec and 4 nsec were 
determined for the bound species with fractional intensities of 20% and 80%, respectively. 
Combining this information with the results of the fluorescence fluctuation experiment led to 
a complete description of the FFS titration curve. Since the individual molecular species are 
stable during the diffusion time through the excitation volume, we conclude that the 
interconversion of individual species is slower than the transit time. Therefore, FFS presents 
a novel way to study molecular interactions of long lived states. 
 




