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Quantitation of molecule density on DO11.10 T cells  

In order to estimate the number of molecules present at the T-cell surface, a flow 

cytometry assay was used that employed Quantibrite-PE beads (Becton Dickinson, 

Oxford, UK) labeled with known levels of R-phycoerythrin (PE) to calibrate the 

measured fluorescence of cell-bound PE-labeled antibodies to antigen density. The 

fluorescence values of the beads were acquired on a Cyan ADP flow cytometer in the 

FL2 channel, which were then used to construct a calibration curve that linearly related 

number of PE molecules to the amount of fluorescence (Fig. S4A). DO11.10 T cells 

expressing human CD86 (described in main text) were incubated with either anti-mouse 

TCRβ or anti-human CD86 PE-labeled antibodies at 100 μg/mL for 60 minutes on ice. 

This ensured saturation of antigen sites and predominantly monovalent antibody binding. 

DO11.10 T cells expressing human CD28 were labeled with an anti-human CD28 PE-

labeled antibody in a similar manner. The measured PE fluorescence (Fig. S4B) was then 

converted to the number of PE molecules per cell. Assuming univalent binding and 1:1 

antibody:PE labeling (which is invariably the case), the number of PE molecules can be 

equated to antigen density. For the molecules in this study, these values were: 
 

TCR: 26,000 CD86: 2,300 – 13,500 CD28: 1,200 – 7,500 

 

Fig. S4. Estimation of molecular surface density. (A) Latex beads with known amounts of bound 

phycoerythrin were analyzed by flow cytometry in the FL2 channel and fluorescence calibrated to number 

of PE molecules. (B) Fluorescence from DO11.10 cells labeled with anti-mouse TCR, anti-human CD28 

and anti-human CD86 antibodies labeled with PE measured by flow cytometry. Using the calibration curve, 

the geometric mean of the fluorescence was used to estimate the available antigen sites for each cell line. 
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