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59 % of molecules with one fluorophore, taking account of the fact that a molecule with 

no fluorophore is not detectable). This difference in lysine reactivity has also been 

observed previously for other proteins (8, 9). 

 

The binding and dissociation characteristics of the Fab antibodies were characterized 

under the conditions of the single molecule experiments, i.e. Fab binding at 4 °C to 

reduce dissociation, and experimental measurements at the physiological temperature of 

37 °C. As shown in Fig. S3, the association constant of the Alexa647-labeled TCRβ Fab 

is of the same order as that of the full antibody, and was found to be (3.8 ± 0.5)×108 M at 

4 °C. The off-rate at 37 °C was (3.5 ± 0.2)×10-4 s-1 (Fig. S3). In the absence of sodium 

azide, which blocks internalization of the proteins, the apparent rate of Fab disappearance 

from the surface is faster due to internalization of the Fabs. A report has measured the 

TCR internalization rate as being between 1×10-4 s-1 and 3.8×10-4 s-1 (10), giving an 

estimated apparent rate of dissociation of between 4.5×10-4 s-1 to 7.3×10-4 s-1. For this 

reason, single molecule data was only recorded for the first twenty minutes after placing 

the cells on the microscope, ensuring that the surface-protein bound fraction of Fabs is 

greater than approximately 50 %. 

 

Fig. S3. Fab binding properties. (A) Association constant measurement of Alexa647 labeled Fabs (F23.1) 

bound to T cells (DO11.10) by monitoring cell fluorescence at equilibrium in the presence of sodium azide. 

Red line is a fit of the data to a hyperbola function, which gave a dissociation constant, KD, of 

(2.6 ± 0.3) nM and hence association constant, KA, of (3.8 ± 0.5)×108 M at 4 ºC. (B) Off-rate measurement 

for the Alexa647 labeled Fab (F23.1) at 37 °C. Red line is a single exponential fit to the data, which gives 

an off rate, koff, of (3.5 ± 0.2)×10-4 s-1.  




