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The found signaling events take place at the boundary of TGF-β mediated MC differentiation and antigen mediated MC activation/effector function. The data shed light on i) how the switch between those two functions is mechanistically governed and ii) the outstanding role of SMAD2 not only for TGF-β signaling but also for antigen responses.
I) TGF-β binds to a membrane complex of receptors comprising TGF-βRI (ALK5) and TGF-βRII. TGF-βRI phosphorylates SMAD2 at its C-terminus, enabling SMAD2 to induce transcription of Chsy1 and Mcpt2 genes (MC Differentiation). This response is blocked by the ALK5 inhibitor SB431542 (SB) and CRISPR-Cas-mediated deletion of Smad2. Antigen signaling reduces TGF-β regulated Chsy1 and Mcpt2 expression accompanied by phosphorylation of the SMAD2 linker. Both effects are blocked by the MEK/ERK inhibitor Trametinib. II) If the membrane receptor complex of TGF-βRI/TGF-βRII additionally engages a BMPRI (ALK2, ALK3), as shown by the use of the type I inhibitors SB431542 (ALK5)/LDN193198 (LDN, BMPRI), TGF-β causes a transient SMAD1/5 phosphorylation at 1h which is absent at 24 h in line with the Id gene expression. Deletion of Smad2 causes prolonged SMAD1/5 phosphorylation and respective target gene expression which extends far beyond Id genes, as determined by NGS analysis. III) Antigen stimulation of MC causes immediate early and prolonged induction of Tnf, Il6 and Il13 expression. Deletion of Smad2 causes a drop of expression after the immediate early induction, which can be rescued by CHX mediated block of translation. This implies a secondary negative feedback response that is blocked by SMAD2. 

  
