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The draft genome sequence of “Candidatus Liberibacter asiaticus” strain SGCA5 from an orange citrus tree in San Gabriel, Cali-
fornia, is reported here. SGCA5 has a genome size of 1,201,445 bp, a G�C content of 36.4%, 1,152 predicted open reading frames
(ORFs), and 42 RNA genes.
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“Candidatus Liberibacter asiaticus” is an unculturable phloem-
limited alphaproteobacterium associated with citrus huang-

longbing (HLB), a highly destructive disease in citrus production
(1, 2). HLB was not known to be in the United States until 2005,
when the first case was reported in the Florida (3). In California,
“Ca. Liberibacter asiaticus” was first detected in a single citrus tree
in Hacienda Heights of Los Angeles County in 2012 (4). The in-
fected tree was quickly removed as part of the HLB eradication
efforts. The whole genome of a Hacienda Heights strain (HHCA)
has been reported (5). In 2015, the California Department of Food
and Agriculture detected “Ca. Liberibacter asiaticus” in 10 more
citrus trees in San Gabriel City, adjacent to Hacienda Heights. To
better understand the California strains of “Ca. Liberibacter asi-
aticus,” this study sequenced the whole genome of a San Gabriel
strain obtained from an orange tree displaying HLB symptoms.

DNA of “Ca. Liberibacter asiaticus” strain SGCA5 was ex-
tracted from petiole and leaf midrib tissue using the DNeasy plant
minikit (Qiagen, Valencia, CA). The concentration of “Ca. Li-
beribacter asiaticus” was estimated by PCR (6), with a threshold
cycle (CT) value of 20. The enrichment-enlargement procedure of
Zheng et al. (7) was adapted for whole-genome sequencing.
Briefly, bacterial DNA was enriched using the NEBNext micro-
biome DNA enrichment kit (New England BioLabs, Inc., Ipswich,
MA) and enlarged with the illustra GenomiPhi version 2 DNA
amplification kit (GE Healthcare, Inc., Waukesha, WI). The am-
plified DNA was sequenced with the Illumina MiSeq format (Illu-
mina, San Diego, CA).

A total of 3.82 � 107 reads with a mean of 251 bp per read were
generated from MiSeq sequencing. Using our “Ca. Liberibacter
asiaticus” genome strain YCPsy (accession no. LIIM00000000) (8)
as a reference, a total of 61,528 reads with 15,443,528 bases were
identified using standalone BLAST software (version 2.2.30;
e-value, �10-5) (9). The “Ca. Liberibacter asiaticus” reads were
collected using a Perl script. The referenced assembly generated 55
contigs ranging from 1,039 bp to 155,151 bp, with an average
coverage of 12�, using Bowtie 2 (version 2.2.6) (10). Annotation

was performed by the RAST server (http://rast.nmpdr.org) (11).
The draft genome of “Ca. Liberibacter asiaticus” strain SGCA5 is
composed of 1,201,445 bp, which is 97.39% of the YCPsy genome
(1,233,647 bp), with a G�C content of 36.4%, 1,152 predicted
open reading frames (ORFs), and 42 RNA-coding genes.

Nucleotide sequence accession number. The draft genome se-
quence has been deposited in DDBJ/EMBL/GenBank under the
accession number LMTO00000000. The version described in this
manuscript is the first version.

ACKNOWLEDGMENTS

We thank Sonia Vargas for technical support.
This research was supported by research funds from the California

Citrus Research Board and Chinese Modern Agricultural Technology Sys-
tems (CARS-27).

The mention of trade names or commercial products in this publica-
tion is solely for the purpose of providing specific information and does
not imply recommendation or endorsement by the U.S. Department of
Agriculture.

REFERENCES
1. Bové JM. 2006. Huanglongbing: a destructive, newly emerging, century-

old disease of citrus. J Plant Pathol 88:7–37.
2. Jagoueix S, Bové JM, Garnier M. 1994. The phloem-limited bacterium of

greening disease of citrus is a member of the alpha subdivision of the
Proteobacteria. Int J Syst Bacteriol 44:379 –386. http://dx.doi.org/10.1099/
00207713-44-3-379.

3. Halbert SE. 2005. The discovery of huanglongbing in Florida, presenta-
tion H3. Proceedings of 2nd International Citrus Canker and Huanglong-
bing Research Workshop, 7 to 11 November 2005, Orlando, FL.

4. Kumagai LB, LeVesque CS, Blomquist CL, Madishetty K, Guo Y,
Woods PW, Rooney-Latham S, Rascoe J, Gallindo T, Schnabel D, Polek
M. 2013. First report of “Candidatus Liberibacter asiaticus” associated
with citrus huanglongbing in California. Plant Dis 97:283. http://
dx.doi.org/10.1094/PDIS-09-12-0845-PDN.

5. Zheng Z, Deng X, Chen J. 2014. Draft genome sequence of “Candidatus
Liberibacter asiaticus” from California. Genome Announc 2(5):e00999-
14. http://dx.doi.org/10.1128/genomeA.00999-14.

6. Li W, Hartung JS, Levy L. 2006. Quantitative real-time PCR for detection
and identification of Candidatus Liberibacter species associated with cit-

crossmark

Genome AnnouncementsNovember/December 2015 Volume 3 Issue 6 e01508-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01508-15&domain=pdf&date_stamp=2015-12-23
http://genomea.asm.org


rus huanglongbing. J Microbiol Methods 66:104 –115. http://dx.doi.org/
10.1016/j.mimet.2005.10.018.

7. Zheng Z, Deng X, Chen J. 2014. Whole-genome sequence of “Candidatus
Liberibacter asiaticus” from Guangdong, China. Genome Announc 2(2):
e00273-14. http://dx.doi.org/10.1128/genomeA.00273-14.

8. Wu F, Zheng Z, Deng X, Cen Y, Liang G, Chen J. 2015. Draft genome
sequence of “Candidatus Liberibacter asiaticus” from Diaphorina citri in
Guangdong, China. Genome Announc 3(6):e01316-15. http://dx.doi.org/
10.1128/genomeA.01316-15.

9. Camacho C, Coulouris G, Avagyan V, Ma N, Papadopoulos J, Bealer K,

Madden TL. 2009. BLAST�: architecture and applications. BMC Bioin-
formatics 10:421. http://dx.doi.org/10.1186/1471-2105-10-421.

10. Langmead B, Salzberg SL. 2012. Fast gapped-read alignment with Bowtie
2. Nat Methods 9:357–359. http://dx.doi.org/10.1038/nmeth.1923.

11. 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. http://dx.doi.org/10.1186/1471-2164-9-75.

Wu et al.

Genome Announcements2 genomea.asm.org November/December 2015 Volume 3 Issue 6 e01508-15

http://genomea.asm.org

	Draft Genome Sequence of “Candidatus Liberibacter asiaticus” from a Citrus Tree in San Gabriel, California
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS

	REFERENCES

