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One of the key features associated with the substantial increase in life expectancy for individuals with CF is an
elevated predisposition to cancer, firmly established by recent studies involving large cohorts. With the recent
advances in CFTR modulator therapies and the increased long-term survival rate of individuals with CF, this is a
novel challenge emerging at the forefront of this disease. However, the mechanisms linking dysfunctional CFTR to

carcinogenesis have yet to be unravelled.
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| 1. Introduction

An increasing number of emerging studies show that CFTR plays a role in fundamental cellular
processes which include development, epithelial differentiation/polarization, regeneration, migration
and proliferation as well as in epithelial-mesenchymal transition (EMT) and cancer. Whether the
disruption of these processes is a direct or indirect consequence of dysfunctional CFTR remains to
be elucidated. Moreover, if indeed these processes directly require functional CFTR, the compelling
guestion is whether they are related to the anion channel role of CFTR or to another, yet to be
identified, “moonlighting” function of CFTR.

Here, we review such studies implicating CFTR in those fundamental cellular processes such as
foetal development (Figure 1).
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Figure 1. Cystic fibrosis transmembrane conductance regulator (CFTR) impacts several fundamental cellular

processes.

| 2. Development

Although many of these studies provide only circumstantial correlations between CF and cancer, it
remains unclear whether carcinogenesis is a direct consequence of dysfunctional CFTR, and the
compelling accumulated evidence calls for urgent investigation.

Clues to this challenging question derive from findings in foetal development, during which CFTR
evidences highly specific spatio-temporal expression patterns as multiple organs develop. CFTR
was proposed to play a key role in processes such as tubulogenesis (e.g., vas deferens) and
branching morphogenesis (of airways, pancreatic or kidney ducts). Some light has been shed by
suggesting that such roles may essentially derive from CFTR’s major function in regulating fluid
secretion and, consequently, in promoting mechanical stretching.

Another noteworthy question is how CFTR is implicated in epithelial differentiation/ polarization and in the related
process of tissue repair. Data collected from wound healing experiments, as an experimental model to study these
processes, clearly show that functional CFTR promotes migration while also affecting proliferation. Thus, acting on

these two processes could be a novel strategy to promote epithelial repair in CF.

Concrete evidence for the role of CFTR in epithelial differentiation also derives from the observation that its
absence leads to an intermediate (partial) state of EMT. Moreover, EMT induction by dysfunctional CFTR also
provides a direct (causal) link to its role as tumour suppressor. However, further studies are needed to characterize

how functional CFTR prevents progression into EMT.
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we provide state-of-the-art descriptions on the moonlight role(s) of CFTR on these processes, highlighting how the
understanding of the underlying mechanisms can contribute to novel therapeutic strategies. However, such roles
are still largely unknown, so we need rapid progress in the elucidation of these mechanisms to find the answers
and thus tailor the most appropriate therapeutic approaches.
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