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Draft Genome Sequences for the Obligate Bacterial Predators Bacteriovorax Spp. of Four Phylogenetic Clusters
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Results and Discussion


Systematics has played a most important role in advancing the study of the BALOs. Based on systematic genomic molecular techniques, the original BALO genus, Bdellovibrio, has been subdivided into four genera: Bdellovibrio, Bacteriolyticum, Peredibacter, and Bacteriovorax. Being an exclusive saltwater genus, Bacteriovorax is distinct from the freshwater/terrestrial members of BALOs in many ways. It is ubiquitous in salt-water environments, requires at least 0.5% NaCl for growth, prefers saltwater prey, thrive at a lower temperature range and has a lower %GC ratio of ca. 37% compared to the 50.65% of the freshwater Bdellovibrio bacteriovorus HD100. Currently, Bacteriovorax marinus SJ is the only strain from the genus Bacteriovorax of which the complete genome has been sequenced and reported. To date, variations in the 16S rRNA sequences have yielded approximately eight Bacteriovorax clusters or OTUs. The previously sequenced Bacteriovorax marinus SJT is one of the representatives that belong to phylogenetic Cluster III. This classification scheme has enabled for the first time the detection of specific Bacteriovorax strains in environmental/ecological studies. The validity of using the 16S rRNA gene was tested by comparison with the rpoB gene. The results of recent studies monitoring the activities and distribution of specific phylogenetic clusters have yielded new discoveries on the distribution, predation patterns, prey preferences, and ecology of this bacterial predator. Here, we present a description of the draft genomes of Bacteriovorax isolates of four phylogenetic clusters isolated from estuarine systems, together with the description of the genomic sequencing and annotation.
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Figure 1.  Venn diagram of shared and unique genes in (A) the four newly sequenced Bacteriovorax isolates, (B) three Bacteriovorax strains and Bdellovibrio bacteriovorus HD100. As shown in the diagram, a core of 1,513 proteins is shared by all four Bacteriovorax genomes and each encodes many proteins without orthologs in the other three (A). When compared to the freshwater/ terrestrial Bdellovibrio bacteriovorus HD 100, only a  total of 843 genes were shared between all BALO members (B). The calculated ANI for BALO members is below 75%, which is the threshold for the scores to be reliable. The AAI among the five Bacteriovorax genomes ranged between 50% to 60%), also significantly lower than the typical values found for species within a genus (73%-99.5%) Currently, several proposals to clarify and revise the systematics of BALOs are under consideration.
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