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    Abstract
Cystic fibrosis (CF) is a life-limiting disease caused by mutations in the human CFTR gene, encoding an anion-selective channel. Because CF-causing mutations affect both CFTR gating and biogenesis, multi-assay approaches have been implemented in drug development, sequentially screening for channel function and membrane density. Here we present the first assay capable of simultaneous assessment of both CFTR characteristics.
To validate our assay, we investigate F508del-CFTR, the most common disease-causing mutant, confirming rescue by incubation at low temperature, treatment with CFTR-targeting drugs and introduction of second-site revertant mutation R1070W. In addition, we characterize a panel of 62 CF-causing mutations and profile effects of acute treatment with approved VX-770 drug. Mapping the potentiation profile on CFTR structures reveals mechanistic hypotheses on drug action.
By providing a two-dimensional molecular characterization of individual mutant CFTR proteins, our assay is a powerful tool for development of therapies addressing the root cause of each individual patient’s CF disease.

Footnotes
	- Text and Figure 6 have been updated, taking into consideration paper describing cryo-EM structure of VX-770-bound CFTR [Liu, F., Zhang, Z., Levit, A., Levring, J., Touhara, K. K., Shoichet, B. K., & Chen, J. (2019). Structural identification of a hotspot on CFTR for potentiation. Science, 364(6446), 1184-1188. doi:10.1126/science.aaw7611].
- Tables detailing statistical analysis of quenching data have been added to Supplementary Information.
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