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Abstract: Cell wall proteins of gram positive bacteria play key roles in host-pathogen interaction processes. The repertoire and
variants of surface proteins expressed by a strain can be predictive of its adaptation to different host species as well as its ability to
cause severe clinical signs in an infected host. Additionally, variability in immunogenic surface-exposed proteins can mediate
immune evasion, be relevant for vaccine candidate evaluation and explain the occurrence of clinical signs in vaccinated hosts.
Conserved genetic signals for translocation and anchoring allows prediction of such proteins from bacterial genome sequences. In the
present study, we have conducted a genome-wide survey of the presence and variants of predicted surface proteins, capsule
biosynthesis genes and secreted proteins in a large number of isolates of the multi-species and zoonotic pathogen Erysipelothrix
rhusiopathiae (ER).
An initial  panel of genes of interest was compiled by analysing the ER Fujisawa strain genome sequence with PSORTb, a bacterial
protein  subcellular  localization  prediction  tool.  This  identified  33  predicted  cell  wall  associated  and  10  extracellular  proteins.  A
further 12 genes known to be involved in capsule synthesis and 7 putative virulence factor genes which were not already in the panel
were  also  included.  To characterize  and catalogue  variation  among these  genes,  100 isolates  of  ER were  sequenced on an  Illumina
MiSeq  instrument,  including  60  isolates  from  Swedish  laying  hen  flocks  (1998-2016),  and  40  isolates  from  other  diverse  sources
including  domestic  and  wild  animals  (1982-2016).  Genome  sequences  from  another  100  isolates  was  downloaded  from  public
databases  and  included  for  comparison.  Phylogenetic  analysis  revealed  the  representation  of  ER  clades  2  and  3  among  Swedish
chicken  isolates,  as  well  as  several  intermediate  and  outlier  isolates.  The  presence  or  absence  of  genes  was  screened  among  the
included  isolates,  and  the  presence  of  high-impact  variation  such  as  repeat  copy  number  variations,  premature  stop  codons  or
frameshift mutations was detected using SNPEff. Genes involved in capsule synthesis were highly conserved, consistent with earlier
observations  of  the  capsule  as  a  primary  virulence  determinant  of  ER.  In  contrast,  substantial  variation  was  observed  among
extracellular and cell wall associated proteins, possibly reflecting diversifying selection. Genes of interest that were variably present
or  absent  were  generally  located  on  prophages  or  flanked  by  insertion  sequence  elements.  The  presence  or  absence  of  genes  was
poorly correlated with clade assignments, suggesting multiple loss or acquisition events. These mechanisms could allow rapid niche
adaptations by ER strains, and possibly explain the lack of correlation between clades and host species previously reported.
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