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Abstract:
A need exists for the development of additional methods capable of providing structural information
about large transmembrane proteins such as the protein responsible for cystic fibrosis, the cystic
fibrosis transmembrane conductance regulator, (CFTR), where traditional methods like NMR and
X-ray crystallography have not been applicable. In the study reported here, CFTR was initially tagged
with a poly(histidine) tail and overexpressed in a baculovirus system, allowing for the only one-step
purification of CFTR that has been reported, using a nickel-affinity chromatography column.

Sufficient CFTR was obtained using this method to enable the mapping of 80 proteolytic peptides,
identified by MALDI-TOF MS, onto the primary sequence of CFTR. This same method was then used
to obtain 3D structural information concerning CFTR by exposing native CFTR, still within cellular
membranes, to the hydrophilic, cysteine-alkylating reagent IAA and observing changes in mass. One
cysteine located within the predicted pore region of CFTR, Cys-343, was found to be IAA-accessible
and therefore accessible to the solvent. However, 3 additional cysteine residues, one each within the
NBD1 domain, R-domain, and C-terminal tail region, were found to be inaccessible to IAA and
therefore predicted to be buried within the 3D structure of CFTR. This is the first method concerning
the use of mass spectrometry on whole CFTR in its native environment. In another study, AFM was
used to characterize purified and liposome-reconstituted CFTR from this lab for the purpose of
detecting protein-protein interactions involving CFTR. Here, the cytoskeleton protein F-actin was
found to interact with CFTR without the need for accessory proteins. Additionally, this study
constituted the first reported attempt at using atomic force microscopy to characterize protein-protein
interactions involving CFTR, or any other transmembrane protein, in a lipid environment. 
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