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Accurate annotation of all protein-coding sequences (CDSs) is an essential prerequisite to fully exploit
the rapidly growing repertoire of completely sequenced prokaryotic genomes. However, large discrepan-
cies among the number of CDSs annotated by different resources, missed functional short open read-
ing frames (sORFs), and overprediction of spurious ORFs represent serious limitations. Our strategy
toward accurate and complete genome annotation consolidates CDSs from multiple reference annota-
tion resources, ab initio gene prediction algorithms and in silico ORFs (a modified six-frame translation
considering alternative start codons) in an integrated proteogenomics database (iPtgxDB) that covers
the entire protein-coding potential of a prokaryotic genome. By extending the PeptideClassifier concept
of unambiguous peptides for prokaryotes, close to 95% of the identifiable peptides imply one distinct
protein, largely simplifying downstream analysis. Searching a comprehensive Bartonella henselae pro-
teomics data set against such an iPtgxDB allowed us to unambiguously identify novel ORFs uniquely
predicted by each resource, including lipoproteins, differentially expressed and membrane-localized pro-
teins, novel start sites and wrongly annotated pseudogenes. Most novelties were confirmed by targeted,
parallel reaction monitoring mass spectrometry, including unique ORFs and single amino acid variations
(SAAVs) identified in a re-sequenced laboratory strain that are not present in its reference genome. We
demonstrate the general applicability of our strategy for genomes with varying GC content and distinct
taxonomic origin. We release iPtgxDBs for B. henselae, Bradyrhizobium diazoefficiens and Escherichia
coli and the software to generate both proteogenomics search databases and integrated annotation files
that can be viewed in a genome browser for any prokaryote.
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