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Abstract

Hypothetical and conserved hypothetical genes account for >30% of sequenced bacterial
genomes. For the sulfate-reducing bacterium Desulfovibrio vulgaris Hildenborough, 348 of the
3534 genes are annotated as conserved hypothetical (9.7%) with 889 hypothetical genes (25.0%).
Given this large genome fraction, it is plausible that some genes serve critical cellular functions.
The goals of this study were to determine which genes can be expressed and to provide a more
functionally based annotation. To accomplish this, expression profiles of the 1237 hypothetical
and conserved hypothetical genes were obtained from transcriptomic datasets of 10
environmental stresses, complimented with iTRAQ proteomic data. Genes were divided into
putatively polycistronic operons and those predicted to be monocistronic, then classified by basal
expression levels and grouped according to changes in expression for one or multiple stresses.
1219 of these genes were transcribed with 265 proteins detected. There was no evidence for
expression of 17 predicted genes. Except for the latter, annotation of all monocistronic genes was
expanded using the above criteria and COG information. Polycistronic genes were annotated
with expression information including proximity to more confidently annotated genes. Two
targeted deletion mutants were used as test cases to determine the accuracy of the inferred
functional annotations.





