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ABSTRACT 
 

Sjoerd van der Post 
Department of Medical Biochemistry, Institute of Biomedicine 

Sahlgrenska Academy at the University of Gothenburg 
 

The mucus covering our internal mucosal surfaces is a part of the innate immune 
system, and the first line of defense against microbial challenges. The need of an 
efficient defense system is especially important in the lower parts of the digestive tract 
where the microbiota reaches its highest density. In the colon, the mucus forms a 
dense layer that prevents bacteria from accessing the epithelial surface. The gel-
forming mucin 2 (MUC2) is the major structural component of the colonic mucus 
layer, forming large net-like structures by oligomerization in the N- and C-terminal 
regions. A dysfunctional mucus layer that allows bacteria to pass through and access 
the underlying epithelium has been associated with inflammatory bowl diseases such 
as ulcerative colitis. However, detailed understanding of the molecular mechanisms 
behind the defective mucus layer is lacking. This lack of knowledge can largely be 
explained by the limited information regarding the composition and processing of the 
mucus during normal conditions. This thesis aims to broaden the knowledge 
regarding the protein composition of the human colonic mucus, and the molecular 
properties of the heavily glycosylated MUC2 mucin. 

Proteomic and mass spectrometry approaches were used to characterize the 
composition of the human colonic mucus layer in health an disease, and to determine 
how alterations in protein abundance and modification of the MUC2 mucin affect the 
function of the mucus gel. Our results showed that the human colonic mucus is 
comprised of approximately 50 proteins. The protein composition of the mucus layer 
was shown to be unaffected in patients with ulcerative colitis, though the relative 
abundance of 13 mucus proteins including the structural components MUC2 and 
FCGBP were shown to be decreased during active disease.  

The mucin protein family is characterized by a heavily O-glycosylated core that is 
resistant against proteolytic degradation. However, our results showed that the C-
terminal part of the protein is also modified by N- and O-glycans, and that site specific 
O-glycosylation plays an important role in protecting the protein from proteolytic 
degradation by bacterial proteases. In addition, we could correlate the relative 
abundance of various glycosyltransferases required for O-glycosylation in the different 
parts of the colon, to the previously characterized segmental pattern of terminating 
glycans on the MUC2. 

Taken together, the results from this thesis show that the human colonic mucus is 
composed of a relatively small number of proteins that are organized around the 
heavily O-glycosylated MUC2 mucin, and suggests that decreased amounts of the core 
mucus proteins in combination with impaired O-glycosylation of the MUC2 renders 
the mucus layer more permeable to bacteria and susceptible to proteolytic 
degradation. 
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