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Xanthomonas campestris pv. campestris is the causal agent of black rot on Brassicaceae. The draft genome sequences of strains
CFBP 1869 and CFBP 5817 have been determined and are the first ones corresponding to race 1 and race 4 strains, which have a
predominant agronomic and economic impact on cabbage cultures worldwide.
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Xanthomonas campestris pv. campestris is the causal agent of
black rot on a wide range of Brassicaceae, including vegetable

crops (e.g., cabbages and radishes) or weeds (e.g., Arabidopsis
thaliana) (1). Nine races of X. campestris pv. campestris were de-
fined based on the symptoms caused on a set of host and nonhost
plants (2). Although races 1 and 4 are the most prevalent world-
wide in infected cabbage fields (1), genomic sequences have only
been reported for races 3 and 9 (3, 4).

Strains CFBP 1869 and CFBP 5817 are, respectively, from race 1
and race 4 of X. campestris pv. campestris (2). CFBP 1869 was isolated
in 1976 in Côte d’Ivoire on Brassica oleracea and CFBP 5817 in 2001
in Chile on Brassica oleracea var. Botrytis (http://www6.inra.fr/cirm
_eng/CFBP-Plant-Associated-Bacteria). Strains CFBP 1869 and
CFBP 5817 cause typical black rot disease symptoms on cabbages
and Arabidopsis and belong to genomic clades A and B of X. camp-
estris pv. campestris, respectively (5). Shotgun sequencing of total
genomic DNA was performed on an HiSeq 2000 Illumina plat-
form. For strains CFBP 1869 and CFBP 5817, 21,031,822 and
58,939,962 paired-end reads of 101 bp were obtained and corre-
spond to 424- and 1,199-fold coverage, respectively. Genome as-
sembly was performed using a combination of SOAPdenovo (6)
and Velvet (7) assemblers and yielded 102 and 109 contigs
�500 bp and an N50 of 142,801 and 124,247 bp, respectively. The
average contig sizes are 49,106 and 45,556 bp, the largest being
405,827 and 349,452 bp long, for total genome sizes of 5,008,832
and 4,965,622 bp for strains CFBP 1869 and CFBP 5817, respec-
tively. For each strain, 99 of those contigs were organized in 2
pseudomolecules based on the chromosomal organization of
X. campestris pv. campestris strain 8004. The largest ones
(5,011,687 and 4,918,955 bp; 65% G�C content) correspond to
the chromosomes of strains CFBP 1869 and CFBP 5817, respec-
tively. A remaining pseudomolecule of 32 kb for strain CFBP 5817

should account for the ca. 32-kb endogenous plasmid of this strain
(5). De novo annotation was performed on the remaining areas
using Eugene-P (8). Annotation transfer was performed using
BLAST best hits and synteny conservation with X. campestris pv.
campestris strains B100, 8004, and ATCC 33913 as priority refer-
ences and other publicly available Xanthomonas genomes. A total
of 4,535 and 4,432 coding sequences (CDSs) were identified for
strains CFBP 1869 and CFBP 5817, respectively, as well as 53 tRNA
genes and 3 rRNA genes for both.

Sequence analysis of the genomes of strains CFBP 1869 and
CFBP 5817 enabled the detection of genes important for pathoge-
nicity, such as the hrp gene cluster encoding the type III secretion
system (9) and genes encoding the core type III-secreted proteins
of X. campestris pv. campestris (5). The strains differ in the pres-
ence of xopG, xopAC/avrAC, and xopAL1 in CFBP 1869 and xopJ5
in CFBP 5817. The genome sequences of strains CFBP 1869 and
CFBP 5817 will improve our knowledge of intraspecific genomic
diversity in X. campestris pv. campestris and should allow a more
rational breeding of resistance to black rot disease in cultivated
Brassicaceae.

Nucleotide sequence accession numbers. The genome assem-
blies for CFBP 1869 and CFBP 5817 have been deposited at NCBI
under the accession numbers AVDD00000000 and AVDL00000000,
respectively.

ACKNOWLEDGMENTS

This work was funded by the LABEX TULIP (ANR-10-LABX-41), an
INRA-SPE grant to L.D.N. and S.P., and an Agence Nationale de la Re-
cherche grant (Xanthomix ANR-2010-GENM-013-02) to M.A.

REFERENCES
1. Vicente JG, Holub EB. 2013. Xanthomonas campestris pv. campestris

(cause of black rot of crucifers) in the genomic era is still a worldwide threat

crossmark

Genome AnnouncementsSeptember/October 2015 Volume 3 Issue 5 e01023-15 genomea.asm.org 1

 on S
eptem

ber 23, 2015 by IN
R

A
 C

entre de V
ersailles-G

rignon
http://genom

ea.asm
.org/

D
ow

nloaded from
 

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01023-15&domain=pdf&date_stamp=2015-9-17
http://genomea.asm.org
http://genomea.asm.org/


to Brassica crops. Mol Plant Pathol 14:2–18. http://dx.doi.org/10.1111/
j.1364-3703.2012.00833.x.

2. Fargier E, Manceau C. 2007. Pathogenicity assays restrict the species Xan-
thomonas campestris into three pathovars and reveal nine races within X.
campestris pv. campestris. Plant Pathol 56:805– 818. http://dx.doi.org/
10.1111/j.1365-3059.2007.01648.x.

3. da Silva ACR, Ferro JA, Reinach FC, Farah CS, Furlan LR, Quaggio RB,
Monteiro-Vitorello CB, Van Sluys MA, Almeida NF, Alves LMC, do
Amaral AM, Bertolini MC, Camargo LEA, Camarotte G, Cannavan F,
Cardozo J, Chambergo F, Ciapina LP, Cicarelli RMB, Coutinho LL,
Cursino-Santos JR, El-Dorry H, Faria JB, Ferreira AJS, Ferreira RCC,
Ferro MIT, Formighieri EF, Franco MC, Greggio CC, Gruber A, Kat-
suyama AM, Kishi LT, Leite RP, Lemos EGM, Lemos MVF, Locali EC,
Machado MA, Madeira AMBN, Martinez-Rossi NM, Martins EC, Meida-
nis J, Menck CFM, Miyaki CY, Moon DH, Moreira LM, Novo MTM,
Okura VK, Oliveira MC, Oliveira VR, Pereira HA, et al. 2002. Compar-
ison of the genomes of two Xanthomonas pathogens with differing host
specificities. Nature 417:459 – 463. http://dx.doi.org/10.1038/417459a.

4. Qian W, Jia Y, Ren SX, He YQ, Feng JX, Lu LF, Sun Q, Ying G, Tang DJ,
Tang H, Wu W, Hao P, Wang L, Jiang BL, Zeng S, Gu WY, Lu G, Rong
L, Tian Y, Yao Z, Fu G, Chen B, Fang R, Qiang B, Chen Z, Zhao GP,
Tang JL, He C. 2005. Comparative and functional genomic analyses of the

pathogenicity of phytopathogen Xanthomonas campestris pv. campestris.
Genome Res 15:757–767. http://dx.doi.org/10.1101/gr.3378705.

5. Guy E, Genissel A, Hajri A, Chabannes M, David P, Carrère S, Lautier M,
Roux B, Boureau T, Arlat M, Poussier S, Noël LD. 2013. Natural genetic
variation of Xanthomonas campestris pv. campestris pathogenicity on ara-
bidopsis revealed by association and reverse genetics. mBio 4(3):e00538-12.
http://dx.doi.org/10.1128/mBio.00538-12.

6. Li R, Zhu H, Ruan J, Qian W, Fang X, Shi Z, Li Y, Li S, Shan G,
Kristiansen K, Yang H, Yang J, Wang J, Wang J. 2010. De novo assembly
of human genomes with massively parallel short read sequencing. Genome
Res 20:265–272. http://dx.doi.org/10.1101/gr.097261.109.

7. Zerbino DR, Birney E. 2008. Velvet: algorithms for de novo short read
assembly using de Bruijn graphs. Genome Res 18:821– 829. http://
dx.doi.org/10.1101/gr.074492.107.

8. Sallet E, Roux B, Sauviac L, Jardinaud MF, Carrère S, Faraut T, de
Carvalho-Niebel F, Gouzy J, Gamas P, Capela D, Bruand C, Schiex T.
2013. Next-generation annotation of prokaryotic genomes with EuGene-P:
application to Sinorhizobium meliloti 2011. DNA Res 20:339 –354. http://
dx.doi.org/10.1093/dnares/dst014.

9. Arlat M, Gough CL, Barber CE, Boucher C, Daniels MJ. 1991. Xanthomo-
nas campestris contains a cluster of hrp genes related to the larger hrp cluster
of Pseudomonas solanacearum. Mol Plant Microbe Interact 4:593– 601.
http://dx.doi.org/10.1094/MPMI-4-593.

Bolot et al.

Genome Announcements2 genomea.asm.org September/October 2015 Volume 3 Issue 5 e01023-15

 on S
eptem

ber 23, 2015 by IN
R

A
 C

entre de V
ersailles-G

rignon
http://genom

ea.asm
.org/

D
ow

nloaded from
 

http://genomea.asm.org
http://genomea.asm.org/

	Genome Sequences of the Race 1 and Race 4 Xanthomonas campestris pv. campestris Strains CFBP 1869 and CFBP 5817
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

