
Text S2 Extended I-Smad-Mediated RECEPTOR INHIBITION 
Our models (Model 1-7) were not capable of explaining experimental observations 

including the peak and decay of phospho-R-Smad, using only the three known negative 
regulatory effects (RECEPTOR DEGRADATION, R-SMAD DEPHOSPHORYLATION and P-SMAD 
DEGRADATION). The loss of type I receptor (T1R) caused by RECEPTOR DEGRADATION led 
us to explore degradation-independent I-Smad-mediated RECEPTOR INHIBITION effects. One 
possible effect we considered for negative regulation of phospho-R-Smad is 
dephosphorylation of the receptor-ligand complex induced by I-Smad (RECEPTOR 
DEPHOSPHORYLATION), which can recruit phosphatases in addition to E3-ligases [1]. 
Dephosphorylation would inhibit the kinase activity of the type I receptor without affecting 
its concentration. The other effect we considered is that I-Smad could bind to and block the 
active site of the type I receptor (I-SMAD ANTAGONISM). Our model of Smad activation, 
adopted from previously published models, includes localization effects with caveolae and 
endosomes, which have distinct roles in receptor endocytosis. Because I-Smad co-localizes 
with caveolae [2], we wanted to find a model fitting to the phospho-R-Smad data, in which I-
Smad mainly associates with the ligand-receptor complex in caveolae, and in which the type I 
receptor is minimally lost. Figure S2 summarizes the results we got by extending the 
RECEPTOR INHIBITION effects to include not only RECEPTOR DEGRADATION, but also 
RECEPTOR DEPHOSPHORYLATION and I-SMAD ANTAGONISM. As indicated by the red box, no 
model was capable of maintaining the observed concentrations of total T1R, while the I-Smad 
was co-localized with caveolae. We were unable to construct an I-Smad-induced receptor 
inhibition effect that could explain the dynamics of phospho-R-Smad. 
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