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Biomolecular interactions are strongly influenced by the complex cellular environment in 

which the molecules reside. Molecules will not interact in a pairwise fashion but might interact via a 

third molecule, might compete for binding or show cooperativity in their interactions. Therefore it is 

necessary to establish methods which can quantitatively measure interactions within the 

environment of cells and organisms.  

Fluorescence Cross-Correlation Spectroscopy (FCCS) is a widely used tool for this purpose. 

FCCS determines interactions by exciting two fluorescently tagged molecules with different 

excitation and emission spectra. It uses two distinct laser lines, which have to be brought to the 

same focus, for excitation. But in tissues, where aberrations can be significant, the overlap of the 

focal volumes can be strongly position and time dependent rendering quantification difficult. In 

single wavelength FCCS (SW-FCCS) a single laser line is used to excite two fluorophores with similar 

excitation but distinct emission spectra making the alignment of two lasers unnecessary. SW-FCCS 

has been shown to work with quantum dots, tandem dyes, and organic fluorophores. But in 

particular it can be applied to fluorescent protein pairs, e.g. GFP and mRFP/mCherry, which 

facilitates its application in live samples. Since its inception SW-FCCS has been applied in live cells 

and organisms to determine receptor dimerization, monitor phosphorylation of activated receptors, 

and determine biomolecular affinities. Here, we will discuss the dimerization and phosphorylation of 

epidermal growth factor receptor as measured in CHO cells at physiological expression levels. To get 

a picture of the membrane organization we extend SW-FCCS into an imaging mode where hundreds 

of points can be measured simultaneously, giving us access to the membrane organization of the 

receptor. 

 

 


