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Background: Cystic fibrosis (CF) is a lethal recessive monogenic disease caused by mutations in the gene
encoding the CF transmembrane conductance regulator (CFTR) protein, an anion channel expressed at
the plasma membrane (PM) of secretory epithelia [1]. Despite recent progress in developing CFTR
corrector drugs for F508del-CFTR, the most prevalent CF-causing mutation, there is still a significant
number of individuals with CF carrying rare CFTR mutations (so-called ‘orphan’ mutations) who remain
without any effective causative therapy [1]. This includes the A561E mutation that, although rare
worldwide, has a relatively high prevalence in the Portuguese CF population [2]. Similar to F508del, the
A561E mutation causes CFTR protein misfolding (i.e., class Il CFTR mutation) that leads to its retention by
the endoplasmic reticulum quality control (ERQC), thereby precluding its trafficking and processing to the
PM, being instead targeted for proteasomal degradation [2,3]. Although mutations in the same class are
expected to be treated by the same approach (i.e., correctors for class Il CFTR mutations), they might not
be efficiently rescued by the same chemical compound [1,4]. We have recently identified ~50 compounds
that are able to rescue F508del-CFTR trafficking and processing to the PM, among experimental and
clinically approved drugs for unrelated disease indications. However, the ability of these compounds to
rescue A561E-CFTR remains unknown.

Objectives: To investigate the potential ability of F508del-CFTR correctors identified by our group in
rescuing A561E-CFTR trafficking, processing and function.

Methodology: The techniques/assays used in this project will include:
1) Site-directed mutagenesis and cloning to generate cell lines expressing A5S61E-CFTR [4];
2) Halide sensitive-yellow fluorescence protein (HS-YFP) assay performed on a plate reader for high-
throughput to determine CFTR function [5,6];
3) Western blotting to determine CFTR protein levels and processing [5,7];
4) Immunofluorescence microscopy to determine CFTR subcellular localization [5,8];
5) lon transport measurements in the Ussing chamber for CFTR functional studies [4,5].
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