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Abstract: With the rapid development of genome sequencing technologies, a large amount of prokaryote genomes have
been sequenced in recent years. To further investigate the models and functions of genomes, the algorithms for genome
annotations based on the sequence and homology features have been widely implemented to newly sequenced genomes.
However, gene annotations only using the genomic information are prone to errors, such as the incorrect N-terminals and
pseudogenes. It is even harder to provide reasonable annotating results in the case of the poor genome sequencing results.
The transcriptomics based on the technologies such as microarray and RNA-seq and the proteomics based on the MS/MS
have been used widely to identify the gene products with high throughput and high sensitivity, providing the powerful tools
for the verification and correction of annotated genome. Compared with transcriptomics, proteomics can generate the
protein list for the expressed genes in the samples or cells without any confusion of the non-coding RNA, leading the
proteogenomics an important basis for the genome annotations in prokaryotes. In this paper, we first described the
traditional genome annotation algorithms and pointed out the shortcomings. Then we summarized the advantages of
proteomics in the genome annotations and reviewed the progress of proteogenomics in prokaryotes. Finally we discussed

the challenges and strategies in the data analyses and potential solutions for the developments of proteogenomics.

Keywords: proteogenomics, prokaryotes, genome annotation, mass spectrometry
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Table 1 List of proteogenomic analyses in prokaryotes

Species Annotated coding genes”  Coverage (%)  Modified ORF? Year Reference
Mycoplasma pneumoniae 689 81 41 2004 [34]
Rhodopseudomonas palustris 4 836 58 196 2006 [38]
Shewanella oneidensis 4928 39 38 2007 [36]
Deinococcus deserti 3455 39 59 2009 [39]
Mycobacterium smegmatis 6717 14 118 2009 [40]
Deinococcus deserti 3459 10 67 2010 [35]
Mycobacterium tuberculosis 4012 79 153 2011 [25]
Ruegeria pomeroyi 4252 47 37 2012 [35]
Bradyrhizobium japonicum 8317 32 108 2013 [30]
Escherichia coli 4309 61 107 2013 [41]

1) Based on the number mentioned in the paper; 2) Including the novel genes and modified gene models.
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