
Appendix 
 

Estimation of hEGFR-EGF dissociation constants and proportions of high- and low-

affinity receptors at the surface of A431 cells. 

 

 

1.) Estimating the KD for high- and low-affinity binding  

 

The occupation of hEGFR binding sites at the membrane surface can be calculated using the 

equation 
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Where ��� and ��� are the dissociation constants of low- and high-affinity sites and [LA], 

[HA] and [Occ[EGF]] are the fractions of the surface receptors that bind EGF with low-affinity, 

high-affinity, and the total number of receptors occupied by a given [EGF], respectively.  

 

From the experimentally observed binding of fluorescently labelled EGF to cells with and 

without mAb 2E9 (which blocks low-affinity binding only) and PMA (which abolishes high-

affinity binding) treatments (main text Fig. 2A) we estimate that ~10% of cell surface 

receptors can bind EGF with high affinity, hence [HA] = 0.1 and [LA] = 0.9.   

 

For [EGF] = 1 nM, ���������� is 
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And for [EGF] = 100 nM 
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From the published dissociation constant of mAb 2E9 (KD = 32 nM, (1)) EGF-binding to 

86% of low affinity receptors is blocked after treatment with 200 nM of this antibody (Fig. 

2A). This is the fraction of EGF binding we observed to be blocked by mAb 2E9 in cells 

treated with PMA (Main text, Fig. 2A). The fraction of low-affinity binding sites that EGF 

can bind after mAb 2E9 treatment is therefore = 0.14  [LA]. From this, the total receptor 

occupation fraction after mAb 2E9 treatment, [�������� ], is 
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Fig. 2A in the main text shows that the number of receptors occupied after exposure to 1 nM 

EGF is 1/9 of those occupied by 100 nM EGF. This figure also shows that the number of 

receptors occupied after exposure to 1 nM EGF is 1.8 times the number occupied by the same 

concentration in cells pre-treated with 2E9 (Fig. 2A).  From this, 
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Substituting the values of [EGF] in both equations we get, 
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and 
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These equations can each be simplified to give, 
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Solving these, we get ���  ~ 1 nM and ��� ~ 16 nM. These values are comparable to previous 

results in A431 cells where 0.3 - ��� - 2  nM  and 5 - ��� - 36 nM (1-5). 

 

 

Fig, 2A also shows that the number of receptors occupied after exposure to 1 nM EGF is half 

that when receptors are pre-treated with mAb 2E9 and exposed to 100 nM EGF 
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Which substituting the values of [EGF] gives, 
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 ��� ~ 1 nM and ��� ~ 16 nM are also solutions of this equation showing that the results in 

Fig. 2A are consistent. 

 

 

 

2.) Fraction of occupied receptors that are high-affinity after pre-treatment with 

200 nM mAb 2E9 and exposure to 100 nM EGF 

 

 

From the estimated KD values it follows that   

 



The fraction of high-affinity sites occupied by 100 nM EGF is  
���

���0� 
 0.99 

 

The fraction of low-affinity sites occupied by 100 nM EGF is  0.14 � 1 ���
���0�23 
 0.12 

 

The fraction of occupied receptors that are high-affinity for this labelling approach is 

therefore 

 

 %0.99 � 0.1&4
%0.99 � 0.1&4 � %0.12 � 0.9&4 
 0.47 

 

 

 

 

3.) Fraction of occupied receptors that are high affinity after exposure to 1 nM EGF 

 

 

 From the estimated KD values it follows that  

 

The fraction of high-affinity sites occupied by 1 nM EGF is  
�

�0� 
 0.5 

 

The fraction of low-affinity sites occupied by 1 nM EGF is  
�

�0�2 
 0.059 

 

The fraction of occupied receptors that are high-affinity for this labelling approach is 

therefore 

 %0.5 � 0.1&4
%0.5 � 0.1&4 � %0.059 � 0.9&4 
 0.48 

 

 

Therefore the fraction of ligand bound receptors that are high-affinity after treatment with 

mAb 2E9 and 100 nM EGF (47%) or by 1 nM EGF (48%) are similar; consistent with the 

similar short distances for these two labelling conditions obtained by FRET measurement 

(Fig. 3A and 3B). 

 

 

 

References 

 

1. Defize, L. H., J. Boonstra, J. Meisenhelder, W. Kruijer, L. G. Tertoolen, B. C. Tilly, 

T. Hunter, P. M. van Bergen En Henegouwen, W. H. Moolenaar, and S. W. de Laat. 

1989. Signal transduction by epidermal growth factor occurs through the subclass of high 

affinity receptors. J. Cell Biol. 109:2495-507. 

2. Friedman, B., a R. Frackelton, a H. Ross, J. M. Connors, H. Fujiki, T. Sugimura, and 

M. R. Rosner. 1984. Tumor promoters block tyrosine-specific phosphorylation of the 

epidermal growth factor receptor. Proc. Natl. Acad. Sci. U. S. A 81:3034-8. 



3. Rees, A. R., M. Gregoriou, P. Johnson, and P. B. Garland. 1984. High affinity 

epidermal growth factor receptors of A431 cells have restricted lateral diffusion the surface. 

EMBO J. 3:1843 - 1847. 

4. Gamou, S., Y. S. Kim and N. Shimizu. 1984. Different responses to EGF in two human 

carcinoma cell lines, A431 and UCVA-1, possessing high numbers of EGF receptors. Mol. 

Cell. Endocrinol. 37:205-13. 

5. Zidovetzki, R., D. A. Johnson, D. J. Arndt-Jovin, and T. M. Jovin. 1991. Rotational 

mobility of high-affinity epidermal growth factor receptors on the surface of living A431 

cells. Biochemistry 30:6162-6.  

 


