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Abstract

C. difficile is the most common cause of nosocomial diarrhea in North America and Europe. Genomes of individual strains of C.
difficile are highly divergent. We have applied both proteomic and transcriptome approach to determine how divergent strains
respond to environmental changes. Tandem Mass Tag (TMT) labeling and nanoLC-MS/MS driven proteomics was used to
investigate the responses of four C. difficile strains to nutrient shift and osmotic shock. We detected 126 and 67 differentially
expressed proteins in at least one strain under nutrition shift and osmotic shock respectively. During nutrient shift, several
components of the phosphotransferase system (PTS) were found to be differentially expressed which indicated that the carbon
catabolite repression (CCR) was relieved to allow the expression of enzymes and transporters responsible for the utilization of
alternate carbon sources. Some classical osmotic shock associated proteins such as GroEL, RecA, CspG, CspF and other stress
proteins such as PurG and SerA were detected during osmotic shock. Furthermore, the recently emerged strains were found to
contain a more robust gene network in response to both stress conditions. The transcriptomes of two historic and two recently
isolated hypervirulent strains were analyzed following nutrient shift and osmotic shock. Illumina based RNA-seq was used to
sequence these transcriptomes. Our results reveal that although C. difficile strains contain a large number of shared and strain
specific genes, the majority of the differentially expressed genes were core genes. We also detected a number of transcriptionally
active regions that were not part of the primary genome annotation. Some of these are likely to be small regulatory RNAs. Finally,
a comparative genomic study of C. difficile and C. sordellii is also presented.
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