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Pseudomonas syringae FF5 causes stem tip dieback disease on ornamental pear (Pyrus calleryana). Its genome encodes a
complete type III secretion system (T3SS) and HopAC1, HopM1, AvrEl, Hopll, HopAAl, HopJ1, HopAH2, HopAH1,
HopAG1, and HopAZ1. Lacking detectable homologues of other T3SS effectors, it may encode novel, undiscovered

effectors.

Pseudomonas syringae is a Gram-negative bacterial pathogen
that causes disease on a broad range of important crops and
uncultivated plants, but individual strains show a high degree of
host specificity. The species P. syringae is subdivided into about 50
pathovars, with each defined primarily by its host range (3, 6). A
major determinant of ability to evade the host’s defenses is the
bacterium’s type I1I secretion system (T3SS) and its substrates, the
T3SS effector proteins (2, 8, 9).

Pseudomonas syringae pv. syringae strain FF5 was originally
isolated (15) in Oklahoma, where it was causing stem tip die-
back disease on ornamental pear (Pyrus calleryana). Itisa com-
mon laboratory strain used in molecular studies (1, 4, 7, 10-12,
14-19).

The draft genome sequence assembly of P. syringae pv. syringae
FF5 contains 79 supercontigs consisting of 4,578 contigs assem-
bled from 100X deep genome-wide sequencing with Illumina
GAII paired reads. The de novo assembly was performed using
Velvet 0.7.48 (20).

Strain FF5 belongs to clade 2b in the phylogeny of Sarkar and
Guttman (13) based on multilocus sequence analysis. A complete
closed genome sequence is available for P. syringae pv. syringae
B728a (5), which is also a member of clade 2c. Approximately 83%
of the B728a genome is conserved in FF5; the two genomes share
95.3% nucleotide sequence identity in this conserved portion of
their genomes. The remaining 17% of their genomes share no
detectable nucleotide sequence similarity. P. syringae pv. syringae
FF5 encodes a complete T3SS and homologues of the effectors
HopAC1, HopM1, AvrEl, Hopll, HopAAl, HopJ1, HopAH?2,
HopAH1, HopAG1, and HopAZ1. However, it lacks detectable
homologues of any other T3SS effectors found in P. syringae pv.
syringae B278a and other sequenced strains of this species. This
suggests that either P. syringae pv. syringae FF5 has an unusually
small repertoire of T3SS effectors or, more likely, it encodes sev-
eral as-yet-unidentified novel effectors.

Nucleotide sequence accession numbers. Sequence data from
this whole-genome shotgun project have been deposited at
GenBank under the accession number ACXZ00000000. The ver-
sion described in this paper is the first version, ACXZ00000000.1.
The genome project was also deposited in the Genomes OnLine
Database as project number Gi04242, and the NCBI taxonomy
identification number is 591153.

July 2012 Volume 194 Number 14

Journal of Bacteriology p. 3733-3734

ACKNOWLEDGMENTS

This work was supported in part by The Gatsby Charitable Foundation.
K. H. Sohn was supported in part by a grant (project no. PJ007850201006)
from the Rural Development Administration (Republic of Korea).

REFERENCES

1. Couch R, O’Connor SE, Seidle H, Walsh CT, Parry R. 2004. Charac-
terization of CmaA, an adenylation-thiolation didomain enzyme involved
in the biosynthesis of coronatine. J. Bacteriol. 186:35—42.

2. Cunnac S, Lindeberg M, Collmer A. 2009. Pseudomonas syringae type 111
secretion system effectors: repertoires in search of functions. Curr. Opin.
Microbiol. 12:53-60.

3. Dye DW, et al. 1980. International standards for naming pathovars of
phytopathogenic bacteria and a list of pathovar names and pathotype
strains. Rev. Plant Pathol. 59:153-168.

4. Fakhr MK, Penaloza-Vazquez A, Chakrabarty AM, Bender CL. 1999.
Regulation of alginate biosynthesis in Pseudomonas syringae pv. syringae.
J. Bacteriol. 181:3478 —3485.

5. Feil H, et al. 2005. Comparison of the complete genome sequences of
Pseudomonas syringae pv. syringae B728a and pv. tomato DC3000. Proc.
Natl. Acad. Sci. U. S. A. 102:11064-11069.

6. Hirano SS, Upper CD. 2000. Bacteria in the leaf ecosystem with emphasis
on Pseudomonas syringae—a pathogen, ice nucleus, and epiphyte. Micro-
biol. Mol. Biol. Rev. 64:624—653.

7. Kim JJ, Sundin GW. 2001. Construction and analysis of photolyase mu-
tants of Pseudomonas aeruginosa and Pseudomonas syringae: contribution
of photoreactivation, nucleotide excision repair, and mutagenic DNA re-
pair to cell survival and mutability following exposure to UV-B radiation.
Appl. Environ. Microbiol. 67:1405-1411.

8. Lindeberg M, et al. 2006. Closing the circle on the discovery of genes
encoding Hrp regulon members and type III secretion system effectors in
the genomes of three model Pseudomonas syringae strains. Mol. Plant
Microbe Interact. 19:1151-1158.

9. Mansfield JW. 2009. From bacterial avirulence genes to effector functions
via the hrp delivery system: an overview of 25 years of progress in our
understanding of plant innate immunity. Mol. Plant Pathol. 10:721-734.

10. Penaloza-Vazquez A, Fakhr MK, Bailey AM, Bender CL. 2004. AlgR
functions in algC expression and virulence in Pseudomonas syringae pv.
syringae. Microbiology 150:2727-2737.

11. Penaloza-Véazquez A, Kidambi SP, Chakrabarty AM, Bender CL. 1997.

Received 16 April 2012 Accepted 23 April 2012

Address correspondence to David J. Studholme, d.j.studholme®@exeter.ac.uk.
Copyright © 2012, American Society for Microbiology. All Rights Reserved.
doi:10.1128/JB.00567-12

jb.asm.org 3733

Y313X3 40 ALISYIAINN AQ 2T0Z ‘Lz dunc uo /610" wse ql/:dny woly papeojumod


http://www.ncbi.nlm.nih.gov/nuccore?term=ACXZ00000000
http://dx.doi.org/10.1128/JB.00567-12
http://jb.asm.org
http://jb.asm.org/

Genome Announcement

12.

13.

14.

15.

Characterization of the alginate biosynthetic gene cluster in Pseudomonas
syringae pv. syringae. J. Bacteriol. 179:4464—4472.

Penaloza-Vazquez A, Sreedharan A, Bender CL. 2010. Transcriptional
studies of the hrpM/opgH gene in Pseudomonas syringae during biofilm
formation and in response to different environmental challenges. Envi-
ron. Microbiol. 12:1452-1467.

Sarkar SF, Guttman DS. 2004. Evolution of the core genome of Pseu-
domonas syringae, a highly clonal, endemic plant pathogen. Appl. Environ.
Microbiol. 70:1999-2012.

Seidle HF, Couch RD, Parry R]J. 2006. Characterization of a nonspecific
phosphopantetheinyl transferase from Pseudomonas syringae pv. syrin-
gae FF5. Arch. Biochem. Biophys. 446:167-174.

Sundin GW, Bender CL. 1993. Ecological and genetic analysis of copper
and streptomycin resistance in Pseudomonas syringae pv. syringae. Appl.
Environ. Microbiol. 59:1018-1024.

3734 jb.asm.org

20.

. Sundin GW, Bender CL. 1996. Molecular analysis of closely related cop-

per- and streptomycin-resistance plasmids in Pseudomonas syringae pv.
syringae. Plasmid 35:98-107.

. Sundin GW, Kidambi SP, Ullrich M, Bender CL. 1996. Resistance to

ultraviolet light in Pseudomonas syringae: sequence and functional analysis
of the plasmid-encoded rulAB genes. Gene 177:77—81.

. Sundin GW, Murillo J. 1999. Functional analysis of the Pseudomonas

syringae rulAB determinant in tolerance to ultraviolet B (290-320 nm)
radiation and distribution of rulAB among P. syringae pathovars. Environ.
Microbiol. 1:75-87.

. YuJ, Pefialoza-Vazquez A, Chakrabarty AM, Bender CL. 1999. Involve-

ment of the exopolysaccharide alginate in the virulence and epiphytic
fitness of Pseudomonas syringae pv. syringae. Mol. Microbiol. 33:712-720.
Zerbino DR, Birney E. 2008. Velvet: algorithms for de novo short read
assembly using de Bruijn graphs. Genome Res. 18:821-829.

Journal of Bacteriology

Y313X3 40 ALISYIAINN AQ 2T0Z ‘Lz dunc uo /610" wse ql/:dny woly papeojumod


http://jb.asm.org
http://jb.asm.org/

