Impact of SHC-1 adaptor protein inhibitors on the plasma membrane

abundance of the CFTR channel in epithelial cells
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Summary

Background : The cystic fibrosis transmembrane conductance regulator (CFTR) is a chloride and bicarbonate channel critical for epithelial ionic homeostasis. CFTR dysfunction, caused by genetic mutations (as in cystic fibrosis, CF)
or acquired impairment (e.g., from tobacco smoke or inflammation), disrupts epithelial secretions and contributes to diseases such as chronic obstructive pulmonary disease (COPD). We previously showed in CFBE airway cells that
phosphorylation of CFTR at Y512 by spleen tyrosine kinase promotes its internalization from the plasma membrane (PM), a process mediated by the adaptor protein SHC-1. This study aimed to validate this mechanism in additional

epithelial models and explore the potential of SHC-1 inhibitors to modulate CFTR PM abundance.

Methods: CFTR trafficking was evaluated in CFBE, 16HBE, and Caco-2 epithelial cells using cell surface biotinylation assays and immunoblotting following RNA interference or treatment with the MEK inhibitor selumetinib, idebenone
(IDE), or the novel SHC-1 inhibitor 110#3. Changes in MAPK signaling were assessed via ERK phosphorylation levels. Statistical analysis was performed using ANOVA with post hoc testing.

Results: We confirmed that SHC-1-mediated internalization of CFTR is conserved in 16HBE and Caco-2 cells, both of which endogenously express CFTR. In CFBE cells, IDE and 110#3 increased PM abundance of CFTR in a dose-
dependent manner. However, this effect was not CFTR-specific, as both compounds also elevated surface levels of unrelated proteins (GLUT1 and E-cadherin). Importantly, neither IDE nor 110#3 altered PM protein levels or MAPK

activity in CFBE or 16HBE airway cells...
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Effect of IDE on 16HBE airway cells with What about using 110#3 — a non-quinone,

endogenous CFTR expression... more specific inhibitor of p-IR/SHC-1
interaction instead of IDE??

So, can IDE also block CFTR internalization in CFBE airway cells??
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Conclusions

 CFBE cells may be a biased model for studying the effects of pharmacological modulators on CFTR permanence or stability at the plasma membrane (PM),
due to their atypical sensitivity to compounds such as IDE;

 16HBE and Caco-2 cells, which respond selectively to selumetinib but not to IDE, may represent more reliable models;
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v identify selective inhibitors of the SHC-1/pY512-CFTR interaction with potential therapeutic relevance for CF and COPD.
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