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Pantoea ananatis B1-9 is an endophytic Gram-negative rhizobacterium that was isolated for its ability to promote plant growth
and improve crop yield in the field. Here we report the draft genome sequence of P. ananatis B1-9. Comparison of this sequence
to the sequenced genome of a plant-pathogenic P. ananatis strain, LMG20103, indicated that the pathogenesis-related genes
were absent, but a subset of gene functions that may be related to its plant growth promotion were present.

Pantoea ananatis is one of a number of well-known bacterial
species that cause diverse symptoms, depending on their

hosts, and are biocontrol agents possessing antifungal and anti-
bacterial properties (2). A nonpathogenic P. ananatis strain, B1-9,
was isolated from rhizosphere of green onion in Korea and was
capable of promoting plant growth. This strain has phosphate
solubilization activity, engages in nitrogen fixation and sidero-
phore production, and produces high levels of indole (5). Root
drenching with P. ananatis B1-9 enhanced red pepper crop yield
in a field about 3 times (4). Previously, the genome sequence of a
pathogenic P. ananatis strain was determined (3), but the genome
sequence of a biocontrol agent of P. ananatis has not been
available.

The genomic DNA of P. ananatis B1-9 was isolated, and a li-
brary was prepared from a sheared-DNA fraction of �300 bp
using Illumina paired-end sample preparation kits according to
the manufacturer’s instructions. This library was sequenced on an
Illumina genome analyzer II (Illumina, San Diego, CA) for 76
cycles, generating over 6 million good-quality paired-end reads
amounting to over 400 million nucleotides (nt). The short-read
sequences were assembled using Velvet version 0.7.55 (7, 8) into a
sequence with an empirically determined optimal hash length of
39 nt and a minimum contig length of 150 nt. The assemblies were
uploaded to the automated annotation platform RAST (Rapid
Annotation using Subsystems Technology) server maintained by
the National Microbial Pathogen Data Resource (1) and visual-
ized with the SEED viewer (6).

This shotgun genome sequence of P. ananatis B1-9 has a total
of 5,105,557 nt. The annotation indicates that 169 contigs harbor
a total of 4,988 protein-encoding genes (PEGs). Sequence cover-
age was 62-fold or greater for 99% of the annotated genes. Addi-
tionally, 81.7% of the annotated PEGs were greater than 300 nt in
length. The assembly did not adequately reconstruct the rRNA
genes, but 65 tRNA sequences were identified. Preliminary anno-
tation of the draft genome sequence of P. ananatis B1-9 did not
show any homologues to genes involved in pathogenesis, but sev-
eral type IV secretion system homologues were identified. Poten-
tial homologues to genes involved in plant growth promotion and
yield improvement were identified in the B1-9 genome sequence.
The genome sequences of P. ananatis B1-9 will provide useful

information and insights into plant growth promotion and im-
provement in crop yield.

Nucleotide sequence accession numbers. The assembled
shotgun genome sequence and annotations of P. ananatis B1-9
have been deposited in the European Nucleotide Archive (http:
//www.ebi.ac.uk/genomes/wgs.html) under accession no.
CAEI01000001 to CAEI01000169.

ACKNOWLEDGMENTS

We are grateful to Tea Meulia and Asela Wijeratne and the whole MCIC
sequencing and bioinformatics team at The Ohio State University,
OARDC, for technical assistance.

This work was supported by the World Class University project of
the National Research Foundation of Korea (grant no. R32-2009-000-
20047-0).

REFERENCES
1. Aziz RK, et al. 2008. The RAST Server: rapid annotations using subsystems

technology. BMC Genomics 9:75.
2. Coutinho TA, Venter SN. 2009. Pantoea ananatis: an unconventional

plant pathogen. Mol. Plant Pathol. 10:325–335.
3. De Maayer P, et al. 2010. Genome sequence of Pantoea ananatis

LMG20103, the causative agent of eucalyptus blight and dieback. J. Bacte-
riol. 192:2936 –2937.

4. Ji HJ, et al. June 2011. Pantotea ananatis B1-9 that promotes crop yield.
Korea patent no. 10-2011-0072889.

5. Kim W-I, et al. 2011. Genetic diversity of cultivable plant growth-
promoting rhizobacteria in Korea. J. Microbiol. Biotechnol. 21:777–790.

6. Overbeek R, et al. 2005. The subsystems approach to genome annotation
and its use in the project to annotate 1,000 genomes. Nucleic Acids Res.
33:5691–5702.

7. Zerbino DR, Birney E. 2008. Velvet: algorithms for de novo shore read
assembly using de Bruijn graphs. Genome Res. 18:821– 829.

8. Zerbino DR, McEwen GK, Margulies EH, Birney E. 2009. Pebble and
Rock Band: heurisitic resolution of repeats and scaffolding in the Velevet
short-read de novo assembler. PLoS One 4:e8407.

Received 7 November 2011 Accepted 11 November 2011

Address correspondence to Young Cheol Kim, yckimyc@jnu.ac.kr.

Copyright © 2012, American Society for Microbiology. All Rights Reserved.

doi:10.1128/JB.06484-11

GENOME ANNOUNCEMENT

0021-9193/12/$12.00 Journal of Bacteriology p. 729 jb.asm.org 729

http://dx.doi.org/10.1128/JB.06484-11
http://jb.asm.org

