
Structure and Secretion Mechanism of SEF14 Polyadhesin Fimbrial 
Proteins of Salmonella enteritidis 

 
Salmonella enterica serovar Enteritidis (also known as Salmonella enteritidis) is the 
most common causative agent of non-typhoid Salmonellosis. As many other Gram-
negative pathogenic bacteria, Enteritidis assembles on its surface long heir-like 
organelles called adhesive fimbriae or pili. Salmonella enteritidis fimbriae 14 
(SEF14) are specific for Enteritidis and closely related serotypes. SEF14 are 
recognized as the major virulence factor for the enteric infection both in chicken and 
in human: SEF14 have been shown to promote the attachment of bacteria to epithelial 
cells and thereby enhance bacterial colonization in the intestine. SEF14 consist of two 
types of protein subunits, SefA and SefD. Despite SefD is found in the fibers in much 
smaller quantities than SefA, it has been shown to be primary responsible for the 
SEF14 virulence. 

The SefB/SefC chaperone-usher machinery catalyzes the assembly of SefA 
subunits. As subunits emerge in the periplasm, the SefB chaperone binds them, assists 
in their folding, and delivers to the outer SefC usher, where subunits are assembled 
into linear fibers and secreted to the cell surface. The assembly of SefA subunits is 
thought to be based on the principle of donor strand complementation (DSC). The 
subunit has incomplete immunoglobulin (Ig) fold and hence possess a large 
hydrophobic “acceptor” cleft. In the fiber, each subunit inserts an N-terminal 
sequence into the acceptor cleft of the neighboring subunit hence completing the Ig 
fold with a donor strand. While a reasonably good model exists for the SefA subunit, 
the structure, location, and secretion mechanism of SefD are unknown.  

To answer to these questions, a SefA donor-strand complemented SefD 
subunit (SefD-dsSefA) was constructed in our laboratory and its structure was 
determined to 1.5 Å resolution using X ray crystallography. SefD has incomplete 6-
stranded Ig-like fold. The donor strand of SefA perfectly substitutes for the missing 
strand. In contrast to SefA, SefD has no N-terminal polymerization sequence. Such a 
structure strongly suggests that SefD does not form own polymers, but is situated at 
the tip of the SefA-fiber. 

To study secretion mechanism of SefA and SefD, co-expression of SefB and 
SefA, and SefB and SefD was analyzed. The SefB chaperone was constructed to 
contain a 6His tag. Immobilized metal affinity chromatography allowed as purifying 
SefB-A complexes, containing a single molecule of the chaperone and different 
amounts of SefA subunits-multimeric assemblies of SefA, confirming that SefA is 
assembled by the chaperone-usher pathway and forms linear fibers. In contrast, 
similar experiments of co-expression of SefB and SefD did not reveal formation of a 
SefB-D complex. Using the western blotting, SefD was detected in the inclusion 
bodies of the cells. Hence, SefD protein is expressed but did not bind to the chaperone 
SefB. We speculate that the SefD assembly is more complex and may require several 
assembly proteins. 

 
Mohammad Mubinur Rahman 
Degree project in applied biotechnology, Master of Science (2 years), 2010 
Examensarbete i tillämpad bioteknik 45 hp till master examen, 2010 
Biology Education Centre, Uppsala University, and Institute for Cell and Molecular 
Biology, SLU, Uppsala 
Supervisor: Anton Zavialov, Assoc. prof. 


