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ABSTRACT The complete genome sequence of Caulobacter vibrioides strain CB1
consists of a chromosome of 4,137,285 bp, with a GC content of 67.2% and 3,990
coding DNA sequences. This strain contains the typical genome rearrangement that
is characteristic of the Caulobacter strains that are currently sequenced. However,
this strain is so closely related to sequenced strain NA1000 that rearrangements
were minimal. This will allow further clarification of the causes of rearrangements in
the species.

hen the genome sequences of Caulobacter isolates NA1000 and K31 were

compared, numerous genome rearrangements were observed (1). This phenom-
enon was dubbed genome scrambling. In contrast, similar comparisons of closely
related species of other bacterial genera revealed nominal rearrangements. A phylo-
genetic analysis of the genomic sequences of additional Caulobacter strains has re-
vealed insight into the mechanisms of genome scrambling, but more genomic se-
quences are needed to gain additional clarity. Here, we report the sequence of the total
genomic material of an additional C. vibrioides wild-type strain, CB1, which was sampled
from tap water in California.

The strain C. vibrioides CB1 was isolated from tap water in California (2). The cells
were cultivated at 30°C for 48 h in peptone yeast extract medium (3), which contained
2 g Bacto peptone, 1 g yeast extract, 0.5 M MgSO,, and 0.5 M CaCl, per liter. Genomic
DNA was isolated using the Qiagen DNeasy tissue kit following the manufacturer’s
protocol. The primers 16S_533F (GTGCCAGCMGCCGCGGTAA) and 16S_U1492R (GG
TTACCTTGTTACGACTT) were used to amplify the 16S rRNA region of the genome, and
the amplified DNA was sequenced using Sanger technology on an ABI 3730 sequencer
(GENEWIZ, USA). Genomic DNA sequencing was performed by the Delaware Bioinfor-
matics Institute using a PacBio RS Il sequencer, as suggested in previous studies for
bacterial genomes with high GC contents (4). The resulting genome sequence was
assembled using the Hierarchical Genome Assembly Process (HGAP) (5) in SMRT Portal
through Amazon Machine Image (AMI) EC2 using the smrtanalysis-2.3.0-ami-20fb4848
image with the default de novo parameters. The sequence was annotated using the
RAST server (http://rast.nmpdr.org) and the NCBI Prokaryotic Genome Annotation
Pipeline (6-8) and then visualized and edited in Artemis (9).

The C. vibrioides CB1 complete genome consists of a circular chromosome of
4,137,285 bp, with a GC content of 67.2%. The genome is predicted to contain 3,990
coding sequences (CDSs). The numbers of tRNAs and rRNA operons are 51 and 2,
respectively.

C. vibrioides CB1 has no inversions and only one insertion when compared to the
closely related NA1000 strain. This is the first instance where two Caulobacter strains
have revealed so few rearrangements when directly compared. Further studies be-
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tween these strains will shed light into the mechanisms of genome rearrangement in
Caulobacter species.
Data availability. The complete genome sequence of C. vibrioides CB1 has been
deposited in GenBank under the accession number CP023314. The raw reads are also
available under SRA accession number SRP158680.

ACKNOWLEDGMENT
The research reported in this project was supported by the Institutional Develop-
ment Award (IDeA) from the National Institute of Health’s National Institute of General
Medical Sciences under grant number P20GM103446.

REFERENCES

1.

Scott DC, Ely B. 2016. Conservation of the essential genome among
Caulobacter and Brevudimonas species. Curr Microbiol 72:503-510.
https://doi.org/10.1007/500284-015-0964-x.

. Poindexter JS. 1964. Biological properties and classification of the Caulo-

bacter group. Bacteriol Rev 28:231-295.

. Johnson RC, Ely B. 1977. Isolation of spontaneously derived mutants of

Caulobacter crescentus. Genetics 86:25-32.

. Scott DC, Ely B. 2015. Comparison of genome sequencing technology and

assembly methods for the analysis of a GC-rich bacterial genome. Curr
Microbiol 70:338-344. https://doi.org/10.1007/500284-014-0721-6.

. Chin C-S, Alexander DH, Marks P, Klammer AA, Drake J, Heiner C, Clum A,

Copeland A, Huddleston J, Eichler EE, Turner SW, Korlach J. 2013. Nonhybrid,
finished microbial genome assemblies from long-read SMRT sequencing
data. Nat Methods 10:563-569. https://doi.org/10.1038/nmeth.2474.

. Angiuoli SV, Gussman A, Klimke W, Cochrane G, Field D, Garrity G, Kodira

CD, Kyrpides N, Madupu R, Markowitz V, Tatusova T, Thomson N, White O.

Volume 7 Issue 12 e01153-18

2008. Toward an online repository of standard operating procedures
(SOPs) for (meta)genomic annotation. OMICS 12:137-141. https://doi.org/
10.1089/0mi.2008.0017.

. Tatusova T, DiCuccio M, Badretdin A, Chetvernin V, Nawrocki EP,

Zaslavsky L, Lomsadze A, Pruitt KD, Borodovsky M, Ostell J. 2016. NCBI
Prokaryotic Genome Annotation Pipeline. Nucleic Acids Res 44:
6614-6624. https://doi.org/10.1093/nar/gkw569.

. Haft DH, DiCuccio M, Badretdin A, Brover V, Chetvernin V, O'Neill K, Li W,

Chitsaz F, Derbyshire MK, Gonzales NR, Gwadz M, Lu F, Marchler GH, Song
JS, Thanki N, Yamashita RA, Zheng C, Thibaud-Nissen F, Geer LY, Marchler-
Bauer A, Pruitt KD. 2018. RefSeq: an update on prokaryotic genome
annotation and curation. Nucleic Acids Res 46:D851-D860. https://doi
.org/10.1093/nar/gkx1068.

. Rutherford K, Parkhill J, Crook J, Horsnell T, Rice P, Rajandream M-A,

Barrell B. 2000. Artemis: sequence visualization and annotation. Bioinfor-
matics 16:944-945. https://doi.org/10.1093/bioinformatics/16.10.944.

mra.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/CP023314
https://trace.ncbi.nlm.nih.gov/Traces/sra/?study=SRP158680
https://doi.org/10.1007/s00284-015-0964-x
https://doi.org/10.1007/s00284-014-0721-6
https://doi.org/10.1038/nmeth.2474
https://doi.org/10.1089/omi.2008.0017
https://doi.org/10.1089/omi.2008.0017
https://doi.org/10.1093/nar/gkw569
https://doi.org/10.1093/nar/gkx1068
https://doi.org/10.1093/nar/gkx1068
https://doi.org/10.1093/bioinformatics/16.10.944
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENT
	REFERENCES

