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Background

Clostridium difficile is a spore-forming anaerobe bacterium that is a well-known cause of infectious diarrhoea in hospitalised patients. Since 2003, there has been a change in the

global epidemiology of C. difficile infection (CDI)!. Strains of hypervirulent C. difficile have emerged and spread throughout North America and Europe, causing significant morbidity
and mortality!. Currently, the global incidence of previously rare community-associated CDI (CA-CDI) has also risen to as high as 41%?.

Reports of C. difficile being isolated from production animals, retail meats, vegetables and the environment in Europe and North America have raised concerns regarding
foodborne and environmental transmission of C. difficile3.

In previous studies, we found C. difficile in 30% of root vegetables?*, 27% of compost (unpublished data) and 59% of lawn> samples. Many of the isolated ribotypes (RTs) were also
common in production animals and humans in Australia, such as RT 014 and RT 056 (Figure 1). The isolation of indistinguishable RTs suggests possible foodborne and
environmental transmission, however, in Australia the assessment of genetic overlap has been limited to low resolution genotyping tools such as analysis of the 16S — 23S rRNA

intergenic spacer region. In this study, to detect evidence of potential transmission routes, whole-genome sequencing (WGS) and high resolution core genome phylogenetics were
performed on a collection of C. difficile RT 056 from WA of human, food and environmental origins.

Materials and methods

WGS and single-nucleotide variants (SNVs) analysis were performed on 29 C. difficile RT 056 of human (n = 21), food (n = 4) and environmental (n = 4) origins. Genomic DNA was extracted using lysing matrix B (MP
Biomedicals) and the QuickGene DNA tissue kit S (Kurabo). Multiplex paired-end (PE) genome libraries were constructed using standard Nextera XT protocols (lllumina Inc.) and sequencing was performed on a
MiSeq platform (lllumina) that generated 250 reads. Sequencing yielded a median PE read count of 99% > Q30, resulting in a theoretical coverage of 99x across all isolates. WGS data was assembled and annotated
as previously described®. In silico multilocus sequence typing (MLST), phylogenetic analysis, comparison of SNVs and agar dilution were performed as described®.

Results and discussion
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** All 29 C. difficile RT 056 belong to sequence type 34 within clade 1.

s All sequence types display allelic conservation in the seven housekeeping genes (adkl, atpA5, dxr7, glyAl, recAl,
sodA3 and tpil).
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Figure 1. Diversity of C. difficile in Australia.
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