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Comparative proteogenomic analysis of streptococcus suis by high resolution mass spectrometry
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Streptococcus suis (S.suis) serotype 2 is an important human pathogen, causing more than 200 cases of severe human infection
across the world. One of its virulent isolates in China, 052YH33 strain, caused the large-scale human streptococcal toxic
shock syndrome outbreak in 2005. The whole genome sequencing of 05ZYH33 strain was finished in 2007. However, up to now,
comprehensive proteome sequencing of the strain was not reported and accurate annotation of its genome remains challenging.
In this study, in-depth proteome sequencing of S.suis 052YH33 was first implemented using high resolution mass spectrometry.
Then comparative proteogenomic analysis of 05ZYH33 strain was carried out by database search of an S.suis complex database
generated by integration of 05ZYH33 predicted protein sequences, six-frame translated sequences, and predicted protein
sequences of other 16 S.suis strains. In all, 1,644 proteins from S.suis 052YH33 were identified representing 75.2% of its predicted
genes. Besides, 157 novel peptides that only match to 05ZYH33 genome and other strains’ protein sequences were identified and
validated by spectra similarity comparation of the corresponding synthetic peptides. Based on these novel peptides, we discovered
27 novel protein-encoding genes in 05Z2YH33 genome (5 of which are strain-specific novel genes), 41 new translation start sites, 11
frameshift mutations and 78 potential genome sequencing errors or SAPs. Finally, by the combination of bioinformatics analysis
and experimental validation, a considerable proportion of new genes, new translation start sites and frameshift mutations were
validated, which largely improved the genome annotation of S.suis.
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