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            Abstract
Cystic fibrosis (CF) is caused by mutations in the gene encoding the cystic fibrosis transmembrane conductance regulator (CFTR) that compromise its chloride channel activity. The most common mutation, p.Phe508del, results in the production of a misfolded CFTR protein, which has residual channel activity but is prematurely degraded. Because of the inherent complexity of the pathogenetic mechanisms involved in CF, which include impaired chloride permeability and persistent lung inflammation, a multidrug approach is required for efficacious CF therapy. To date, no individual drug with pleiotropic beneficial effects is available for CF. Here we report on the ability of thymosin alpha 1 (Tα1)—a naturally occurring polypeptide with an excellent safety profile in the clinic when used as an adjuvant or an immunotherapeutic agent—to rectify the multiple tissue defects in mice with CF as well as in cells from subjects with the p.Phe508del mutation. Tα1 displayed two combined properties that favorably opposed CF symptomatology: it reduced inflammation and increased CFTR maturation, stability and activity. By virtue of this two-pronged action, Tα1 has strong potential to be an efficacious single-molecule-based therapeutic agent for CF.
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                    Figure 1: Tα1 limits the inflammatory response in cystic fibrosis via IDO1.[image: ]


Figure 2: Tα1 increases cell surface expression and stability of p.Phe508del-CFTR.[image: ]


Figure 3: Tα1 rescues p.Phe508del-CFTR by promoting USP36 deubiquitination.[image: ]


Figure 4: Tα1 rescues p.Phe508del-CFTR functional activity.[image: ]


Figure 5: Tα1 rescues p.Phe508del-CFTR activity in CftrF508del mice.[image: ]


Figure 6: Tα1 rescues p.Phe508del-CFTR activity in CF cells and human bronchial epithelial cells from subjects with CF.[image: ]
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	22 June 2018
In the version of this article originally published, some labels in Fig. 1f are incorrect. The "β-actin" labels on the second and fourth rows of blots should instead be "β-tubulin". The error has been corrected in the HTML and PDF versions of this article. 


	22 June 2018
In the version of this article originally published, the amino acid sequence for Tα1 described in the Online Methods is incorrect. The sequence is described as "Ac-SDAAVDTSSEITTJDLKEKKEVVEEAEN-OH". It should be "Ac-SDAAVDTSSEITTKDLKEKKEVVEEAEN-OH". The error has been corrected in the HTML and PDF versions of this article. 
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