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The complete mitochondrial genome sequence of Diaphorina citri

(Hemiptera: Psyllidae)
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ABSTRACT

The first complete mitochondrial genome (mitogenome) sequence of Asian citrus psyllid, Diaphorina citri
(Hemiptera: Psyllidae) from Guangzhou, China, is presented. The circular mitogenome is 14,996 bp in
length with an A+ T content of 74.5%, and contains 13 protein-coding genes (PCGs), 22 tRNA genes
(tRNAs), two rRNA genes and an AT-rich control region. Synteny was identical to the ancestral insect
mitogenomes. All PCGs start with ‘ATN’ codons. Eleven PCGs use the complete termination codons
(‘TAA” or ‘TAG'), while the remaining two (cox2 and nad5) use a single T’ as the stop codon. All tRNAs
have the typical cloverleaf structure, except for trnTrp which lacks the variable arm and trnSer (AGN)
which lacks the dihydrouridine arm. A phylogenetic tree, including 12 members of Sternorrhyncha, was
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constructed based on the 13 PCGs sequences. The resulting phylogenetic tree matched the established

taxonomic scheme based on morphology.

Psylloidea has more than 3000 described species around the
world (Hollis 2004; Forero 2008), many of which are econom-
ically important pests. Among them, Asian citrus psyllid,
Diaphorina citri (Hemiptera: Psyllidae) is an important pest
because it is the vector of ‘Candidatus Liberibacter asiaticus’,
associated with citrus Huanglongbing (HLB), a highly destruc-
tive disease in citrus production worldwide (Bové 2006). Up to
date, only three Psylloidea mitochondrial genomes (mitoge-
nomes) are completely sequenced: Pachypsylla venusta (Thao
et al. 2004), Cacopsylla coccinea (Que et al. 2015) and
Paratrioza sinica (Zhang et al. 2016).

Diaphorina citri adults were collected and specimens were
maintained in Citrus Huanglongbing Research Laboratory, South
China Agricultural University in Guangzhou, China, with an acces-
sion number 150317GZ. Specimen psyllids are available for
research purpose at request. For mitogenome sequencing, DNA of
an individual D. citri, was extracted, sequenced using Illumina
MiSeq format (lllumina, San Diego, CA) and assembled de novo as
described previously (Wu et al. 2015a,b). A single contig of
14,910bp was identified by standalone BLASTn (version 2.2.30)
(Camacho et al. 2009) referenced to the complete mitogenome of
three Psylloidea species, NC_024577 (P. sinica), NC_027087 (C. coc-
cinea) and NC_006157 (P. venusta). PCR primer set (MT-F: 5'-
TAACAGGGTATCTAATCCTG-3'/MT-R: 5'-ATTATGAGTCCAATAGCTT-
3') was designed from both terminal ends, amplified a fragment of
1418bp determined by Sanger’s sequencing method and
assembled into a circular genome. The mitogenome of D. citri is
14,996 bp in length with coverage of 4001 x (GenBank accession
no. KU647697).

Protein-coding genes (PCGs), ribosomal RNAs (rRNAs) and
transfer RNA genes (tRNAs) were predicted by MITOs and
tRNAscan-SE 1.21 (Lowe & Eddy 1997; Bernt et al. 2013). The
D. citri mitogenome contains 13 PCGs, 22 tRNAs, two rRNAs
and a non-coding region of 902 bp. Twenty-three genes were
on the majority strand (J-strand), and the other 14 genes on
the minority strand (N-strand). The overall gene order of the
D. citri mitogenome is identical to three other published
Psylloidea mitogenomes (Thao et al. 2004; Que et al. 2015;
Zhang et al. 2016). All PCGs start with ‘ATN’ codons, and 11
PCGs stop with the complete termination codons TAA’ or
‘TAG', while the remaining two (cox2 and nad5) have incom-
plete termination codons ‘T'. All the 22 tRNAs, ranging from
56 to 70bp, have a typical cloverleaf structure, except for
trnTrp which lacks the variable arm and trnSer (AGN) which
lacks the dihydrouridine (DHU) arm. The loss of the DHU arm
in trnSer is a typical feature of metazoan mitogenomes
(Wolstenholme 1992).

PHYML 3.0 (Guindon & Gascuel 2003) for the maximum
likelihood (ML) method and MrBayes 3.2.5 (Ronquist &
Huelsenbeck 2003) for the Bayesian inference (Bl) method
were utilized to construct phylogenetic trees. Thirteen PCGs in
the mitogenome of D. citri with those of the Sternorrhyncha
members were used following the method of Jeyaprakash
and Hoy (2009) with Nephotettix cincticeps (Hemiptera:
Cicadellidae) as an outgroup (Figure 1). Including D. citri, all
members in Psylloidea formed a monophyletic clade matching
the existing taxonomy scheme that was derived on
morphology.
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Nephotettix cincticeps (NC_026977) —> Membracoidea (leafhoppers)
Pachypsylla venusta (NC_006157) 3
1007 1.00 Cacopsylla coccinea (NC_027087)
— Psylloidea (psyllids)
100/ 1.00 Diagimrina cilri (KIT647697)
100/1.00 Paratrioza sinica (NC_024577)
Aleurodicus dugesii (NC_005939) ~
Neomaskellia andropogonis (NC_006159)
100/ 1.00 =
— Alevrodoidea (whiteflies)
99 /1.00 Tetraleurodes acaciae (NC_006292)
927 1.00 105100 Trialeurodes vaporariorum (NC_006280)
Cervaphis quercus (NC_024926) ]
1007 1.00 Aphis gossypii (NC_024581)
— Aphidoidea (aphids)
100/ 1.00 Cavariella saliciola (NC_022682)
T Schizaphis graminum (NC_006158)

Figure 1. Phylogenetic relationship of representative members of Sternorrhyncha based on 13 protein coding gene sequence in their mitogenomes. Numbers at the
nodes are bootstrap values of maximum likelihood method/posterior probabilities of Bayesian inference method. The mitogenome of Nephotettix cincticeps was used
as outgroup. All sequence accession numbers are in parentheses and downloaded from GenBank sequence database.
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