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In a single molecule, free solution study, bright fluorescence bursts were observed from 

the Fabs that were comparable to those from the free dye under the same conditions (data 

not shown). This experiment indicates that there is no evidence of significant quenching 

of the Alexa488 or Alexa647 fluorophore when attached to the Fab. To gain more 

information about the distribution of fluorophore labels on the Fabs fragments, 

complexes were formed by adding an anti-Fab antibody to crosslink the Alexa488 and 

Alexa647 tagged Fab fragments, which were then analyzed in solution using TCCD. The 

ratio histogram of this solution-based experiment is shown in Fig. S2. 

 

 

 
 

 

 

 

 

 

 

 

 

 

Fig. S2. Fitting of the histogram for cross-linked Fab fragments (1:1 ratio). 92 % of the molecules had 1 

fluorophore, with 8 % being ‘highly’ labeled, having a mean number of 3.3 fluorophores per Fab fragment. 

The histogram can be fitted by four populations: both the Alexa488 and Alexa647 Fab are singly labeled 

(green), the Alexa647 Fab is ‘highly’ labeled and the Alexa488 Fab is singly labeled (yellow), the 

Alexa488 Fab is ‘highly’ labeled and the Alexa647 Fab is singly labeled (dark blue), and both the 

Alexa488 Fab and the Alexa647 Fab is ‘highly’ labeled (magenta). The red line is a combination of all the 

aforementioned populations. 

 

Plotting the histogram of logarithms of the ratio of the Alexa488 to Alexa647 

fluorescence counts allows the curve to be fitted by Gaussian functions corresponding to 

populations with different ratios of Alexa488 to Alexa647 intensities (7). The areas, 

positions, and widths of the Gaussian peaks in the fit shown in Figure S2 are defined as 

functions of the underlying parameters of interest as follows: 

 




