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ABSTRACT Here, we present the draft genome sequence of strain UYCP14C, a rhi-
zobium isolated from Calliandra parvifolia nodules. The assembled genome size was
around 9.8 million bp, containing 9,031 predicted protein-coding sequences, includ-
ing several symbiotic and nitrogen fixation genes. UYCP14C appears to be a novel
species of the plant growth-promoting Paraburkholderia genus.

he genus Paraburkholderia is composed of Gram-negative, rod-shaped, straight or

slightly curved bacteria that contain one or more flagella. These bacteria are
metabolically and morphologically similar to the members of their sister clades Burk-
holderia, Caballeronia, and Robbsia (1, 2). Paraburkholderia comprises diverse environ-
mental and plant-beneficial strains, including dinitrogen-fixing legume symbionts (3-9).
In particular, the ability of Paraburkholderia spp. to nodulate plants of the genus
Calliandra has been reported (10). The genome sequences of these rhizobia are
valuable resources for understanding the mechanisms and evolution of beneficial
plant-microbe interactions (11).

Here, we present the draft genome sequence of the bacterial strain UYCP14C, a
rhizobium isolated from root nodules of the native lequme Calliandra parvifolia, natu-
rally occurring in Rio Negro Department, Uruguay.

Root nodule collection and symbiotic bacterial isolation were performed as previ-
ously described (12, 13). UYCP14C identification was performed at EzBioCloud (14)
using the PCR-amplified 16S rRNA gene sequence. The most similar sequence (99.49%)
corresponded to Paraburkholderia monticola strain JC29487. Genomic DNA was isolated
from stationary-phase cultures in liquid tryptone-yeast (TY) medium (15) using the ZR
fungal/bacterial DNA kit (ZymoResearch). The whole-genome, paired-end library was
constructed using the TruSeq PCR-free kit (lllumina), and samples were run on a HiSeq
2500 sequencer (lllumina) at Macrogen (South Korea). A total of 2.3 X 107 paired-end
reads 101 bp long were produced, with 99.66% of the reads having a Phred quality
score over 30.

Sequence trimming was performed using Sickle 1.33 (16). The UYCP14C genome
was assembled with SPAdes v3.9.0 (17), keeping paired reads unmerged before assem-
bly. The kmer length parameter was set to 21, 33, 55, and 77, and SPAdes was executed
with the “—careful” flag, which activates the BayesHammer read correction module (18).
Genome assembly quality was assessed with QUAST v5.0.1 (17). The total assembly
sums 9.83 megabase pairs, distributed in 427 contigs, with an N, contig size of 121.2
kb and a maximum length of 381.2 kb. The average coverage reported by the
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assembler is approximately 60X. Genome G+C content was 63.07%, which is within
the range reported for Paraburkholderia species (2).

The genome was uploaded to the RAST v2.0 annotation server under classic

annotation scheme (18). In total, 9,031 protein-coding genes and 67 RNA-coding genes
were annotated. Genes related to nodulation, such as nodCDHIJ, and nitrogen-fixation,
such as nifHDK (among others), were found.
Pairwise average nucleotide identities were calculated using OrthoANI calculator
v1.40 (19) by comparing the UYCP14C genome with the 43 genome sequences of
organisms of the Paraburkholderia genus available in GenBank and analyzed previously
(1). In all cases, the average nucleotide identity (ANI) was below the usual threshold of
95% employed as a minimum to designate members of the same species, suggesting
that the UYCP14C genome is the first of a new Paraburkholderia species. Further studies
are in progress to validate this hypothesis.
Data availability. Raw reads are available under the BioSample accession number
SAMN10846787. The assembled genome sequence was deposited at GenBank under
BioProject accession number PRINA517875. The version described in this paper is the
first version under the accession number SELS00000000.

REFERENCES

1.

Volume 8

Estrada-de los Santos P, Palmer M, Chévez-Ramirez B, Beukes C, Steen-
kamp ET, Briscoe L, Khan N, Maluk M, Lafos M, Humm E, Arrabit M, Crook
M, Gross E, Simon MF, dos Reis Junior FB, Whitman WB, Shapiro N, Poole
PS, Hirsch AM, Venter SN, James EK. 2018. Whole genome analyses
suggests that Burkholderia sensu lato contains two additional novel
genera (Mycetohabitans gen. nov., and Trinickia gen. nov.): implications
for the evolution of diazotrophy and nodulation in the Burkholderiaceae.
Genes (Basel) 9:E389. https://doi.org/10.3390/genes9080389.

. Sawana A, Adeolu M, Gupta RS. 2014. Molecular signatures and phylog-

enomic analysis of the genus Burkholderia: proposal for division of this
genus into the emended genus Burkholderia containing pathogenic
organisms and a new genus Paraburkholderia gen. nov. harboring en-
vironmental species. Front Genet 5:429. https://doi.org/10.3389/fgene
.2014.00429.

. Willems A. 2006. The taxonomy of rhizobia: an overview. Plant Soil

287:3-14. https://doi.org/10.1007/511104-006-9058-7.

. Chen W-M, James EK, Coenye T, Chou J-H, Barrios E, de Faria SM, Elliott

GN, Sheu S-Y, Sprent JI, Vandamme P. 2006. Burkholderia mimosarum sp.
nov., isolated from root nodules of Mimosa spp. from Taiwan and South
America. Int J Syst Evol Microbiol 56:1847-1851. https://doi.org/10.1099/
ij5.0.64325-0.

. Dall’Agnol RF, Costa MR, Ribeiro RA, Delamuta JRM, Chueire LMO, Hun-

gria M. 2016. Genome sequence of Paraburkholderia nodosa strain
CNPSo 1341, a N,-fixing symbiont of the promiscuous legume Phaseolus
vulgaris. Genome Announc 4:¢01073-16. https://doi.org/10.1128/genomeA
.01073-16.

. Sheu S-Y, Chou J-H, Bontemps C, Elliott GN, Gross E, James EK, Sprent JI,

Young JPW, Chen W-M. 2012. Burkholderia symbiotica sp. nov., isolated
from root nodules of Mimosa spp. native to north-east Brazil. Int J Syst
Evol Microbiol 62:2272-2278. https://doi.org/10.1099/ijs.0.037408-0.

. Chen W-M, Moulin L, Bontemps C, Vandamme P, Béna G, Boivin-Masson

C. 2003. Legume symbiotic nitrogen fixation by B-proteobacteria is
widespread in nature. J Bacteriol 185:7266-7272. https://doi.org/10.1128/
JB.185.24.7266-7272.2003.

. Martinez-Aguilar L, Salazar-Salazar C, Mendez RD, Caballero-Mellado J,

Hirsch AM, Vasquez-Murrieta MS, Estrada-De Los Santos P. 2013. Burk-
holderia caballeronis sp. nov., a nitrogen fixing species isolated from
tomato (Lycopersicon esculentum) with the ability to effectively nodulate
Phaseolus vulgaris. Antonie Van Leeuwenhoek 104:1063-1071. https://doi
.org/10.1007/510482-013-0028-9.

. Gyaneshwar P, Hirsch AM, Moulin L, Chen W-M, Elliott GN, Bontemps C,

Issue 16 e00173-19

Estrada-de Los Santos P, Gross E, Dos Reis FB, Jr, Sprent JI, Young JPW,
James EK. 2011. Legume-nodulating betaproteobacteria: diversity, host
range, and future prospects. Mol Plant Microbe Interact 24:1276-1288.
https://doi.org/10.1094/MPMI-06-11-0172.

. Silva VC, Alves PAC, Rhem MFK, dos Santos JMF, James EK, Gross E. 2018.

Brazilian species of Calliandra Benth. (tribe Ingeae) are nodulated by
diverse strains of Paraburkholderia. Syst Appl Microbiol 41:241-250.
https://doi.org/10.1016/j.syapm.2017.12.003.

. Reeve W, Ardley J, Tian R, Eshragi L, Yoon JW, Ngamwisetkun P, Seshadri

R, Ivanova NN, Kyrpides NC. 2015. A genomic encyclopedia of the root
nodule bacteria: assessing genetic diversity through a systematic bio-
geographic survey. Stand Genomic Sci 10:14. https://doi.org/10.1186/
1944-3277-10-14.

. Platero R, James EK, Rios C, Iriarte A, Sandes L, Zabaleta M, Battistoni F,

Fabiano E. 2016. Novel Cupriavidus strains isolated from root nodules
of native Uruguayan Mimosa species. Appl Environ Microbiol 82:
3150-3164. https://doi.org/10.1128/AEM.04142-15.

. Taulé C, Zabaleta M, Mareque C, Platero R, Sanjurjo L, Sicardi M, Frioni L,

Battistoni F, Fabiano E. 2012. New betaproteobacterial Rhizobium strains
able to efficiently nodulate Parapiptadenia rigida (Benth.) Brenan. Appl
Environ Microbiol 78:1692-1700. https://doi.org/10.1128/AEM.06215-11.

. Yoon S-H, Ha S-M, Kwon S, Lim J, Kim Y, Seo H, Chun J. 2017. Introducing

EzBioCloud: a taxonomically united database of 16S rRNA gene se-
quences and whole-genome assemblies. Int J Syst Evol Microbiol 67:
1613-1617. https://doi.org/10.1099/ijsem.0.001755.

. Vincent JM. 1970. A manual for the practical study of root-nodule

bacteria. Blackwell Scientific Ltd., Oxford, United Kingdom.

. Joshi NA, Fass JN. 2011. Sickle: a sliding-window, adaptive, quality-based

trimming tool for FastQ files (Version 1.33).

. Gurevich A, Saveliev V, Vyahhi N, Tesler G. 2013. QUAST: quality assess-

ment tool for genome assemblies. Bioinformatics 29:1072-1075. https://
doi.org/10.1093/bioinformatics/btt086.

. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma K,

Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman AL,
Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch GD,
Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O. 2008.
The RAST server: Rapid Annotations using Subsystems Technology. BMC
Genomics 9:75. https://doi.org/10.1186/1471-2164-9-75.

. Lee |, Kim YO, Park S-C, Chun J. 2016. OrthoANI: an improved algorithm

and software for calculating average nucleotide identity. Int J Syst Evol
Microbiol 66:1100-1103. https://doi.org/10.1099/ijsem.0.000760.

mra.asm.org 2

1sanb Aq Tz0oz ‘Gz Areniga4 uo /610’ wse eiw//:dny woly papeojumoq


https://www.ncbi.nlm.nih.gov/biosample/SAMN10846787
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA517875
https://www.ncbi.nlm.nih.gov/nuccore/SELS00000000
https://doi.org/10.3390/genes9080389
https://doi.org/10.3389/fgene.2014.00429
https://doi.org/10.3389/fgene.2014.00429
https://doi.org/10.1007/s11104-006-9058-7
https://doi.org/10.1099/ijs.0.64325-0
https://doi.org/10.1099/ijs.0.64325-0
https://doi.org/10.1128/genomeA.01073-16
https://doi.org/10.1128/genomeA.01073-16
https://doi.org/10.1099/ijs.0.037408-0
https://doi.org/10.1128/JB.185.24.7266-7272.2003
https://doi.org/10.1128/JB.185.24.7266-7272.2003
https://doi.org/10.1007/s10482-013-0028-9
https://doi.org/10.1007/s10482-013-0028-9
https://doi.org/10.1094/MPMI-06-11-0172
https://doi.org/10.1016/j.syapm.2017.12.003
https://doi.org/10.1186/1944-3277-10-14
https://doi.org/10.1186/1944-3277-10-14
https://doi.org/10.1128/AEM.04142-15
https://doi.org/10.1128/AEM.06215-11
https://doi.org/10.1099/ijsem.0.001755
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1186/1471-2164-9-75
https://doi.org/10.1099/ijsem.0.000760
https://mra.asm.org
http://mra.asm.org/

	Data availability. 
	REFERENCES

