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Abstract

In this thesis, a bottom-up approach was used to study the IgG Fc-binding protein (FCGBP),
which next to the MUC2 mucin is the second main component of secreted mucus in small intestine
and colon. FCGBP is also found in airways during inflammatory conditions with static mucus.
Although discovered as an IgG sequesterer, this function was not reproducible here using purified
proteins. FCGBP includes many von Willebrand D domains (vWDs) with most having a GDPH
(Gly-Asp-Pro-His) motif. Theoretically, hydrolysis of the DP peptide bonds should result in
reactive Asp-anhydrides driving covalent crosslinking between FCGBP and MUC2. Using mass
spectrometry (MS), recombinant proteins, electrophoresis and Western blot, we found that all
motifs were cleaved but FCGBP remained intact as consecutive fragments were tethered by single
disulphide bonds. Label-free MS quantification of proteins in murine mucus showed that Muc2
and Fcgbp are mostly not covalently bound, and in silico structural predictions further argued
against such interactions, with these Asp-anhydrides being inaccessible for their suggested MUC2
substrates. Recombinant proteins were purified, analysed and used for generation of FCGBP
antisera. The murine Fcgbp is smaller but highly similar to the human orthologue, making it ideal
for functional and structural studies. Microscopy was used to study live and fixed tissue from
mouse colon and airways to investigate its physiological role. Recombinant proteins formed C-
terminal cysteine dimers with cryogenic electron microscopy (cryo-EM) showing a spring
feather-like quaternary structure. Even larger linear structures were detected in cryo-EM
micrographs, and electrophoresis showed large complexes in mucus. Immunohistochemistry
(IHC) also revealed elongated ultrastructures in healthy intestine and airways of a murine chronic
obstructive pulmonary disease (COPD) model. Results indicated less attached mucus in airways
of Fegbp” mice, and further a mucus expansion phenotype in colon. An N-terminal sequence
linked to helical gliding was studied and alignments revealed that the murine sequence had
partially been genetically lost. The remaining N-terminal sequence shared between human and
mouse was found to be repeated prior to every vWD in the FCGBP sequence. In summary, these
results indicate a role for FCGBP in mucus structure and attachment.
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