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Background: The gene content of the lipooligosaccharide (LOS) biosynthesis locus of Campylobacter exhibits a high rate of variation which leads to the production of variable cell surface LOS structures. Some Campylobacter LOS molecules are molecular mimics of host structures (such as gangliosides) and are thought to help the bacteria to evade the host immune system. The extensive genetic variation in LOS biosynthesis gene cluster have led to the development of a classification system, with 8 classes for Campylobacter coli LOS region and four groups with 23 subclasses for Campylobacter jejuni LOS region.

Objective: To analyse the sequence variation of Campylobacter LOS biosynthesis region sequences in order to determine the prevalence of different LOS gene content for Campylobacter, using publically available sequence data and in a small, local population of clinical Campylobacter isolates.

Methods: The whole genome sequence data for 790 C. jejuni strains and 580 C. coli strains was obtained from the National Center for Biotechnology Information public database in two years from September 2015-2017 and scrutinised using a combination of in silico tools including blastn and Galaxy. Fifty clinical C. jejuni isolates were collected from a local district hospital (Northampton General Hospital) in a 12 month period from November 2015-2016 and screened using PCR with LOS class-specific primers. 

Results: In silico analysis of 580 C. coli sequences showed that the most commonly found gene content was related to LOS classes III (40%). Of the 790 C. jejuni sequences analysed, 61% belonged to LOS group I, and only 4% belonged to group IV. A similar trend for the prevalence of different LOS groups was observed by PCR based typing of the C. jejuni clinical isolates where 56% were found positive for group I, 32% for group II, 8% for group III and none for group IV. 

Conclusion: C. coli strains possessing LOS class III are the most common in a worldwide database of C. coli and this study represents the first exploration of LOS gene content in C. coli via in silico analysis. C. jejuni strains having group I related LOS loci are continue to be the most prevalent in the online database and amongst our clinical isolates. This may be due to the distinctive ability of these group I strains to synthesise sialylated LOS structures, which may be advantageous for pathogenesis. This study validates the use of bioinformatics approaches to classification of Campylobacter LOS locus and extends our understanding of genetic diversity within the LOS biosynthesis locus.
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