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Future Work 
Inactivation of putative glycosyltransferases within the glycosylation cluster; create clean deletion mutants using an allele exchange technique; identification of specificity of 

initiating glycosyltransferase; investigate functional significance of SlpA glycosylation  e.g. including biofilm formation, motility, adherence, antibiotic resistance and colonisation. 
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Introduction 
Clostridium difficile is a spore-forming, Gram-positive, obligate 

anaerobe commonly associated with diarrhea after antibiotic 

treatment. Symptoms of Clostridium difficile infection (CDI) range 

from mild diarrhea and abdominal pain to inflammatory lesions, 

toxic megacolon, pseudomembranous colitis, sepsis and death1. 

Recently, hypervirulent strains have emerged that are resistant to 

antibiotics. 

Aim: To characterize the genetic basis of glycosylation of SlpA and to investigate the effects of this 

glycosylation upon the lifestyle and pathogenesis of C. difficile. 

Endoscopic images of  

(A) normal colon and  

(B) a patient with 

pseudomembranous colitis. 
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Five genes - slpA, cwp84, cwp66, cwp2 and secA2 form a diverse 10 kb S-layer 

cassette (SLC). 12 divergent SLCs identified4. 

SLC-11 contains a  24 kb insertion encoding a putative glycosylation locus. 

A putative glycosylation cluster 

(A) The full-length glycan is formed within the cell and translocated through the 

membrane via an ABC transporter. A ligase attaches glycan to the acceptor protein. 

However, we see partial glycosylation of the LMW SLP in mutants consistent with 

model (B) where both the ABC-transporter and the ligase have broad substrate 

specificity as they are not restricted to the complete glycan. 

Possible models of glycan assembly 
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C. difficile Ox247 insertional mutants have   

significantly altered S-layer profiles  
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Protein Putative Function Phenotype of mutant 

Orf2 

Transfer of core hexose in its 

nucleotide activated form to 

membrane associated lipid carrier 

No glycosylation evident 

 

Orf3 
Transfer of first deoxysugar to core 

hexose 

Maximum of two sugars found 

 

Orf4 
Transfer of pentose sugar  to second 

hexose 
Lack of pentose 

Orf7 Multi-domain glycosyltransferase One hexose and 5 deoxyhexose present 

Orf16 
First biosynthetic gene in the 

rhamnose pathway 
One hexose and 4 deoxyhexose present 

Orf19  Transfer of glycan to protein No glycosylation evident 

Proteins from Ox247 and mutants were excised, digested with trypsin and subjected 

to mass spectrometry by the Dell Group, determining the following putative structure. 

 = hexose 

Putative structure of Ox247 glycan has been 

determined using Mass Spectrometry 

SlpA strain 630 

 

LMW: 33 kDa 

HMW: 43 kDa 

 

SlpA strain 247  

(non-glycosylated): 

 

LMW: 20 kDa 

HMW: 39 kDa 
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Multiple mass spectrometry approaches were used to confirm predicted functions of mutated genes: 

SlpA, the predominant S-layer protein, is 

composed of:  

• high molecular weight (HMW SLP)  

(~45 kDa)  

• low molecular weight (LMW SLP)  

(~32 kDa)2 

 

SlpA may play a role in host-cell adhesion 

and other aspects of virulence3. 

Two possible models: 
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SlpA was His-tagged in the 

LMW SLP and introduced 

into Ox247 on a plasmid.   

 

The LMW SLP is shifted to  

~42 kDa, indicating 

glycosylation. In all mutants, 

glycosylation is altered. 
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Ox247 

The C. difficile cell wall 

Top: SLC of strain 630, a common laboratory strain. 

Bottom: SLC-11 found in strain Ox247 

Based on homology to Geobacillus stearothermophilus, the insertion in strain Ox247 encodes a 

glycosylation cluster. Putative functions are indicated. 

 

In other strains, the S-layer is not glycosylated, making Ox247 and other SLC-11 strains 

unusual. 
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Insertional mutants were made in orf2, orf3, orf4, orf7, orf16 and orf19, and their cell 

wall proteins extracted. Glycosylation is indicated by atypical migration on SDS-PAGE 

and mass spectrometry (MS). MS confirmed that the 20 kDa band seen in the 

orf2::erm mutant (open arrow) is the LMW SLP. The LMW SLP is found at ~42 kDa in 

Ox247 wild type (*). 


