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ABSTRACT Xanthomonas campestris pv. campestris is a group of phytopathogenic bacteria
causing black rot disease on Brassicaceae crops. Here, we report on draft genome sequences
of 17 strains representing eight of nine known races of this pathogen, including the path-
otype strain CFBP 6865.

enomic analysis is a powerful approach to study the diversity and evolution of virulence
determinants of pathogenic bacteria (1, 2). Xanthomonas campestris pv. campestris is the
causal agent of black rot disease, affecting many crop plants from the Brassicaceae family (3).
X. campestris pv. campestris strains have been organized into nine races based on symptoms
caused on a set of host and nonhost plants (3). Amplified fragment length polymorphism
(AFLP) allowed the classification of X. campestris pv. campestris strains into seven genomic
clades (clades A to G) (4), which is not congruent with the race classification. Here, we present
the genome sequences of 17 X. campestris pv. campestris strains (Table 1), including the path-
otype strain CFBP 6865. These strains were isolated from different crop varieties or subspecies
of Brassica oleracea and Brassica rapa between 1958 and 2002, in Australia, Belgium, China,
France, or Germany. They belong to four of the seven genomic clades and are representative
of eight of the nine known races. All of these strains were obtained from the International
Centre for Microbial Resources-French Collection for Plant-Associated Bacteria (CIRM-CFBP),
National Research Institute for Agriculture, Food, and the Environment (INRAE).
The X. campestris pv. campestris strains were grown overnight in MOKA-rich medium
(4 g/L yeast extract, 8 g/L Casamino Acids, 2 g/L K,HPO,, and 0.3 g/L MgSO,-7H,0) at 28°C.
From these cultures, genomic DNA was extracted with a Wizard genomic DNA purification
kit (Promega). Genomic DNA libraries were prepared using a NEXTflex PCR-free DNA-
sequencing kit (PerkinEImer) for most strains and a NEBNext kit (New England BioLabs)
for strains CFBP 119, CFBP 4953, CFBP 4956, CFBP 6863, CN19, and CN20. All libraries were
constructed following the manufacturers’ instructions. X. campestris pv. campestris total
genomic DNA (including chromosome and plasmids) was sequenced on an lllumina HiSeq
2000 platform (2 x 101-bp paired-end reads) or a Genome Analyzer,, system (2 x 76-bp
paired-end reads) (for strains CFBP 119, CFBP 4953, CFBP 4956, CFBP 6863, CN19, and
CN20). Several assemblies were produced using the SOAPdenovo assembler (5) with incre-
mental k-mer sizes (starting with a k-mer length corresponding to one-third of the read
length, to a maximum of 99 nucleotides [nt], with a step of 4 nt). The resulting contigs were
scaffolded using the Velvet assembler (6) (parameters: —cov_cutoff 5 -min_contig_length
100 —max_divergence 0.05 —exportFiltered yes —exp_cov auto) using the same k-mer range.
A final round with SOAPGapCloser (parameter: —p 31) was performed to fill in the gaps, and
the remaining redundancy (misassembled contigs) was removed using MegaBLAST-based
identification. Genome sequences were annotated using the default parameters of the
EuGene-P annotation pipeline to identify RNAs and protein-coding genes (7). The com-
pleteness of the genomes was assessed with BUSCO v5.1.2 (default parameters), using the
xanthomonadales_odb10 data set (8, 9) (Table 1).

July 2022 Volume 11 Issue 7

Matthieu Arlat®?<

Editor David A. Baltrus, University of Arizona
Copyright © 2022 Bellenot et al. This is an
open-access article distributed under the terms
of the Creative Commons Attribution 4.0
International license.

Address correspondence to Matthieu Arlat,
matthieu.arlat@inrae fr.

The authors declare no conflict of interest.
Received 18 March 2022

Accepted 16 May 2022

Published 13 June 2022

10.1128/mra.00279-22 1


https://orcid.org/0000-0001-6774-6761
https://orcid.org/0000-0002-2348-0778
https://orcid.org/0000-0002-0110-1423
https://orcid.org/0000-0001-6196-4856
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1128/mra.00279-22
https://crossmark.crossref.org/dialog/?doi=10.1128/mra.00279-22&domain=pdf&date_stamp=2022-6-13

Microbiology Resource Announcements

Announcement

‘utens adAloyied p
*(€) gnjoH pue 21uddIA Aq Ajsnoinaid paqudsap se sadey
‘() |e 12 Anp Aq pariodal sutens suisadwed ‘Ad sisadwpd ' Jo 474V Uo paseq sape|d ¢
‘(SwoH/abed /1y daya-wa Mmm) dg4D-IWHID Y1 Ul 3|ge|ieAe aJe sulens ,

eiqejboqe

YUBEXDER/2OUIRYRI/Y6/LST 0L £0£TTEdYS  /1°000000000AAED 1SSy 9'66 S¥9 86L9LL SLL Y6  9LT'¥80'S vLL'VSS'LE BUIYD  "JBA DIIDISJO DIISSDIG 00T L 1528 d94D 0ZND

fon|ozza/adua19)21/46£5T°0L 90/77€ddS  /1°000000000DAED w'y 5’66 v9  LYO'SLL €Ll 66 €80'8S6'Y 9VTILETE eulyd 4 4 6LND
sisuaupyad

uswybuSY/dUBIJRI/Y6LSTOL 80/TCEdYS /1°000000004AAY LYy S'66 SY9  SLLvTL Lot ¥8/ GS6'8S6'y  6¥SLLT6L eulyd  dsqns bdpi poisspig 00T L 4 ¥¥28 494D OLND
sisuaupyad

bobuazz/adua19)21/46£57°0L ¥6977€dYS  /1°00000000NAAY 3494 666 €v9 106'6L1 SL 9€8  L68'0£0'S  ¥86'L08'0C D> dsqns pdpi paisspig 00z L v £€T8d44D LOND
ejeyded

T12£595N/20UB13J3)/%6/STOL  LLL990LLXYS /1°00000000LAAY 159y 9'66 £'€9 9ISl 14 9l6 0¥6'99L'S  990',6£91L “JBA DaODI3|0 DIIsspig S/6l S §989d94D 45989 484D
snAnoq

(P L™ Wiys/dua13421/¥6/LST°OL L9977€ddS /1°000000000HAED 8St'y 166 SY9 ESLELL 6 S/6  STO'LO0'S  ¥¥0'6S0°TE Auewsn  “JeA DadDI3[0 DIIssDIg 8561 6 €989 d94D €989 d94D

MEBULISO/OURIRRI/Y6/LSTOL ¥¥97TEQYS  /1°00000000HAAY [451474 8'86 ¥'S9  6LTLS 8l 78 9950£0'S  8/V'6LS'T auely DadDia[0 DIsspig 661 € El €896 d94D €896 d94D

b1619107/22ua18§21/16/5T°0L £L¥9TTEdYS  /1°00000000DAAY 195y L'66 619  €8/'¢€6 6cl S6C 8€S'9S0'S  SE6'TET6 “ds poysspig L v 0€15dg4d 0€15dg4d
Jeysadeds
*Ad siiAnoq

JWOWIBEXI/2OUBIJ1/16LST 0L 9%97TEYS  /1'0000000009AED 96€'y 8'66 SY9  €96'601 sel 8vL'L 088596y 680°08%'LE wnib|ag  ueA DaIDIBIO DIISSDIG 6661 14 956 494D 956¥ 494D
OSIAY A SIANOQ

INBUATZ(02/30UBI3431/¥6/ST 0L SP9TTeEddS /1°000000004AAY 009y L'66 1'S9 60978 [44} 8EL  L9l'9El’'S  6£8'6ETY wnibjag  “ueA DadDIBJO DIISSDIG 6661 6 El §S6v 494D §S6v 494D
OSIAY "AD SIIAI0q

AINPOL/OUBIRYRI/Y6/LSTOL €P9TTEYS /1°000000003AAY 961"y 7’66 1'S9  6£9'99 (94" Y0T VEL'€LO'S  LSL'EEV'O wnibag  "1eA DdVIB|O DIISSDIG 6661 9 56t 494D 56 494D
$9110)) A siiAa0q

bbuw™muuu/eduaiageI/reLST 0L 87977€ddS  /1°0000000004A8D 95y 666 Lv9  €€5'€9L €8 166 766'7S0'S  66L'816'TE wnibag  "1eA DadDIB|O DIISSDIY 6661 L €56% 494D €561 d94D
snhioq

K12ABquUI/2oUB12421/46L5T°0L TP9TTEQYS  /1'00000000WAAY L6v'y 7’66 vy TEY'LSL 68 6€L 0L9'LYO'S  799'80%'8L dduely  "IeA DadDIS|O DIIsspIg S/61 S El €141 494D €141 d94D
eleyded

8LIJSAUP/2DUDINRI/H6/ST 0L 6%97C€ddS  /1°00000000DAAY Lov'y 9'86 619  86V'6L 6cl €55 196'SL0'S  vLT'SLTLL ueI{  "AD DaIDI3|O DIISSDIG S/6l S El [4YAR:IED) [4YARIED)
snAnoq

qoub Lyi/2dua1a421/¥6/ST°0L 6€97CEdYS /1°00000000A3AY 13474 L'66 969 16S'6¥L €0l ovZ  T96'L667  €09'LLT'L uely  “IeA DIODI3O DIIsspIg 1961 8 2 ¥l dadd Ll d84d
snAnoq

0IZWAA[U/2DUBIRJR1/¥6/ST 0L 8E€9TTEAYS  /1°0000000003AD 0Ty 666 ov9 6SH'E8L VL €90°L  L£8'800'S 8T6'9¥0'SE duel{  UBA DaODIS|O DIISSDIG 12961 L v 6LLld94D 6LLLdg4d

/3NBWZWN/DUBISJR/H6/ST0L Ly9TTEQYS /1°00000000N3AY SOE'y £'66 059 18908 Lyl 0Z€ S78'090'S  959'SE0'0L DadD13[0 DIssbig 14 961/ d44d Ll

‘ou 0@ °Ou UOoIsSaIDEe ‘ou  saduanbas (%) (%) (dg) sbnuod (x) (dq)azis sp  uone|osi 3SOH uoljejost @ .ape) ,uoneubisap ujens

VHS uolssadde yueguan Buipod  ssaualajdwod  JuaU0d %N  jo'oN o6eiaA0d dwousn e3Ijo°ON Jo A13unod joaleq ey dg4d
Jo'oN 0oosng pb) awousn

sawouab J19Y1 Jo A|quiasse pue Bupuanbas ayy 104 sd1Isiels pue payiodal suields suysadwed ‘Ad suisadwpd spuowoyiuby ayi Jo uoidudsaq L 379vV.L

2

10.1128/mra.00279-22

July 2022 Volume 11 Issue 7


http://catalogue-cfbp.inra.fr/resultnum.php?r0=7156
https://www.ncbi.nlm.nih.gov/nuccore/AVEU00000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322641
https://www.doi.org/10.25794/reference/um8maue7
http://catalogue-cfbp.inra.fr/resultnum.php?r0=1119
https://www.ncbi.nlm.nih.gov/nuccore/CBVE000000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322638
https://www.doi.org/10.25794/reference/njvvm7l0
http://catalogue-cfbp.inra.fr/resultnum.php?r0=1124
https://www.ncbi.nlm.nih.gov/nuccore/AVEV00000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322639
https://www.doi.org/10.25794/reference/yih1qnob
http://catalogue-cfbp.inra.fr/resultnum.php?r0=1712
https://www.ncbi.nlm.nih.gov/nuccore/AVDC00000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322649
https://www.doi.org/10.25794/reference/dnvsfr18
http://catalogue-cfbp.inra.fr/resultnum.php?r0=1713
https://www.ncbi.nlm.nih.gov/nuccore/AVDM00000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322642
https://www.doi.org/10.25794/reference/rmbgyely
http://catalogue-cfbp.inra.fr/resultnum.php?r0=4953
https://www.ncbi.nlm.nih.gov/nuccore/CBVF000000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322648
https://www.doi.org/10.25794/reference/nnnw_mqq
http://catalogue-cfbp.inra.fr/resultnum.php?r0=4954
https://www.ncbi.nlm.nih.gov/nuccore/AVDE00000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322643
https://www.doi.org/10.25794/reference/fkxlurkw
http://catalogue-cfbp.inra.fr/resultnum.php?r0=4955
https://www.ncbi.nlm.nih.gov/nuccore/AVDF00000000.1/
https://www.ncbi.nlm.nih.gov/sra/SRP322645
https://www.doi.org/10.25794/reference/c02vneut
http://catalogue-cfbp.inra.fr/resultnum.php?r0=4956
https://www.ncbi.nlm.nih.gov/nuccore/CBVG000000000.1/
https://www.ncbi.nlm.nih.gov/sra/SRP322646
https://www.doi.org/10.25794/reference/rx9gmcmt
http://catalogue-cfbp.inra.fr/resultnum.php?r0=5130
https://www.ncbi.nlm.nih.gov/nuccore/AVDG00000000.1/
https://www.ncbi.nlm.nih.gov/sra/SRP322647
https://www.doi.org/10.25794/reference/_016t91q
http://catalogue-cfbp.inra.fr/resultnum.php?r0=5683
https://www.ncbi.nlm.nih.gov/nuccore/AVDH00000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322644
https://www.doi.org/10.25794/reference/0sr1ne3k
http://catalogue-cfbp.inra.fr/resultnum.php?r0=6863
https://www.ncbi.nlm.nih.gov/nuccore/CBVH000000000.1/
https://www.ncbi.nlm.nih.gov/sra/SRP322661
https://www.doi.org/10.25794/reference/shkh_1dj
http://catalogue-cfbp.inra.fr/resultnum.php?r0=6865
https://www.ncbi.nlm.nih.gov/nuccore/AVDT00000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRX11066177
https://www.doi.org/10.25794/reference/uce57zl_
http://catalogue-cfbp.inra.fr/resultnum.php?r0=8237
https://www.ncbi.nlm.nih.gov/nuccore/AVDN00000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322694
https://www.doi.org/10.25794/reference/zzeitq6q
http://catalogue-cfbp.inra.fr/resultnum.php?r0=8244
https://www.ncbi.nlm.nih.gov/nuccore/AVDR00000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322708
https://www.doi.org/10.25794/reference/h5nghmsn
https://www.ncbi.nlm.nih.gov/nuccore/CBVC000000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322706
https://www.doi.org/10.25794/reference/ez20luoj
http://catalogue-cfbp.inra.fr/resultnum.php?r0=8251
https://www.ncbi.nlm.nih.gov/nuccore/CBVD000000000.1/
https://www.ncbi.nlm.nih.gov/sra/?term=SRP322707
https://www.doi.org/10.25794/reference/e3ex38nh
http://www.cirm-cfbp.fr/page/Home
https://journals.asm.org/journal/mra
https://doi.org/10.1128/mra.00279-22

Announcement

Data availability. The genome sequences were deposited in GenBank, and the raw
reads were deposited in the Sequence Read Archive (SRA); their accession numbers are
listed in Table 1. The genome annotations are available under the DOI numbers provided
in Table 1.
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