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Abstract……………………………………………………………… 

 

Clostridium difficile is an intestinal dwelling bacterium that is a major cause of antibiotic-

associated diarrhoea, representing a major healthcare-associated problem and significant 

economic burden.  Unlike most other healthcare pathogens, C. difficile produces highly 

infective and resistant spores that are excreted by infected patients, producing an 

environmental transmission reservoir that confounds standard disinfection regimens.  Thus, 

infection with C. difficile is now endemic in many hospitals.  

 

The aim of this study was to assess the role of the C. difficile spo0A gene in disease and 

transmission, and to identify the genes under the control of Spo0A, that is, its regulon.  Here, 

we use a murine model of infection to examine the role of the C. difficile spo0A gene during 

infection and transmission.  We demonstrate that C. difficile spo0A mutant derivatives cause 

exaggerated virulence in mice, linked to an increase in the production of toxins A and B, but 

that these mutant derivatives are unable to persist within and effectively transmit between 

mice.  Thus, the C. difficile Spo0A protein plays a key role in persistent infection, including 

recurrence and host-to-host transmission in this model.  This data has potential clinical 

implications related to the management of hospital patients. 

 

The C. difficile spo0A gene encodes for a highly conserved transcriptional regulator of 

sporulation.  Here, we define the C. difficile spo0A regulon using transcriptomic and 

proteomic analyses.  We validate Spo0A as a regulator of a number of sporulation genes and 

confirm that Spo0A negatively regulates toxin production.  Spo0A also negatively regulates 

key components of the C. difficile flagellar assembly apparatus and modulates several 

metabolic pathways, including the fermentation of carbohydrates leading to the production of 

butyrate.  

 

Thus, the C. difficile spo0A gene is a global transcriptional regulator that coordinates multiple 

virulence, sporulation and metabolic phenotypes during C. difficile disease and transmission. 
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