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ABSTRACT
We de novo assembled the complete mitochondrial genome of the green peach aphid, Myzus persicae,
using its genomic DNA isolated from the bell pepper in Korea. The circular mitogenome of M. persicae
is 16,936bp long and contains the standard 37 genes: 13 protein-coding genes, 2 ribosomal RNA
genes, and 22 transfer RNA genes, as well as a single control region of 798bp. Given the high AT ratio
(84.1%) of the M. persicae mitogenome, we found, through the comparison of the Chinese M. persicae
mitogenomes, that approximately 1.6% of the mitogenome is polymorphic, including 30 single nucleo-
tide polymorphisms (SNPs), 12 insertions and deletions (INDELs), and large sequence variations in the
control region. To resolve the phylogenetic position of M. persicae, we analyzed all mitochondrial pro-
tein-coding genes from 38 species within the Aphidoidea superfamily, with Adelges laricis as an out-
group. Our M. persicae sample was significantly grouped with three existing M. persicae samples, and
the species belonging to the family Aphididae formed a monophyletic clade.
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Myzus persicae (Sulzer, 1776) is a notorious pest of many
agricultural crops worldwide and acts as a vector for the
transport of plant viruses (Bass et al. 2014; Katis et al. 2017).
Its development appears to be rapid, often taking 10–12 days
for one generation, with at least more than 20 generations
per year in mild climates. Eggs are initially yellow or green,
but soon turn black. Similarly, initially greenish nymphs rap-
idly turn yellowish. The length of adult M. persicae body is
1.8–2.1mm. Depending on the food conditions, it can exist in
the viviparous summer stage that feeds widely or oviparous
winter stage that has a restricted diet or experiences nutri-
tional imbalance (Capinera 2000). Myzus persicae feeds on
various host plants and intriguingly tends to be present at
high densities on young plant tissues, causing leaf atrophy,
slow growth, and reduced yield (Petitt and Smilowitz 1982).
This species has been found to be resistant to various insecti-
cides (Bass et al. 2014; Voudouris et al. 2017).

To investigate intra-specific variations and phylogenetic
relationship of M. persicae, we extracted, amplified, and
sequenced DNA from M. persicae isolated from bell pepper
(Capsicum annuum) collected from Suwon, Gyeonggi-do,
Republic of Korea; 35�50026.8ʺ N, 127�02042.9ʺ E; InfoBoss
Cyber Herbarium (IN); INH-00025 using DNeasy Blood &
Tissue Kit (QIAGEN, Hilden, Germany). Sequencing library was
constructed using Illumina TruSeq Nano DNA Library
Preparation Kit (Illumina, San Diego, CA) following

manufacturer’s recommendations with around 350-bp DNA
fragments. 5.86 Gbp raw sequence reads were obtained from
Illumina NovaSeq6000 (Macrogen Inc., South Korea) and pre-
processed by Trimmomatic v0.33 (Bolger et al. 2014), and the
remaining clean reads were used to de novo assemble the
mitogenome using Velvet v1.2.10 (Zerbino and Birney 2008).
To close gaps in the draft mitogenome, the environment of
the Genome Information System (GeIS; http://geis.infoboss.co.
kr; Park et al., in preparation) including SOAPGapCloser v1.12
(Zhao et al. 2011), BWA v0.7.17, and SAMtools v1.9 (Li et al.
2009; Li 2013), was applied. Finally, the 16,936-bp complete
mitogenome of M. persicae (GenBank accession MT900593)
was obtained.

Using the Geneious R11 v11.1.5 software (Biomatters Ltd,
Auckland, New Zealand) with the existing M. persicae mitoge-
nome (NC_029727; Yang et al. 2017) as a reference, our newly
assembled mitogenome was annotated with 13 protein-coding
genes (PCGs), 2 rRNAs, and 22 tRNAs, and had a high AT ratio
(84.1%). We investigated intraspecific mitogenomic variation
based on the existing mitogenome isolated from Chinese M.
persicae (Yang et al. 2017) and identified 30 single nucleotide
polymorphisms (SNPs), 12 insertions and deletions (INDELs),
and 3 large INDELs in the control region (with sizes 438, 220,
and 233bp). These intragenic variations are larger than those
of Aphis gossypii (Park, Xi, et al. 2019; Bae et al. 2020),
Nilaparvata lugens (Choi et al. 2019; Park, Kwon, et al. 2019;
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Choi et al. 2020), Laodelphax striatellus (Park, Jung, et al. 2019;
Seo, Jung, et al. 2019), and Spodoptera frugiperda (Seo, Lee,
et al. 2019), but are smaller than those of Chilo suppresallis
(Park, Xi, et al. 2019).

To resolve the phylogenetic position of M. persicae, we
analyzed 13 PCGs from 38 species within the Aphidoidea
superfamily with Adelges laricis as an outgroup. Multiple
sequence alignment of each gene in all the samples was
obtained using MAFFT v7.453 (Katoh and Standley 2013).
These alignments were then concatenated using phyutility
v2.7.1 (Smith and Dunn 2008). A maximum-likelihood phylo-
genetic tree was generated with IQ-TREE v1.6.12 (Nguyen
et al. 2015) using a mtMetþFþR4 substitution model with
1,000 bootstrap replicates. We found that our Korean M. per-
sicae mitogenome was clearly clustered with the existing M.
persicae mitogenomes in a monophyletic manner, and it was
closer to the Chinese M. persicae mitogenomes than the

Brazilian M. persicae mitogenome (Figure 1). In addition, the
Aphididae family including M. persicae represented a clear
monophyletic relationship, whereas the Pemphigidae family
are paraphyletic (Figure 1). In conclusion, our M. persicae
mitogenome will provide a useful genetic resource and help
to understand the phylogenetic relationship of the
Aphidoidea clade.
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Figure 1. Maximum-likelihood phylogenetic tree inferred from 50 mitogenomes. Bootstrap support values > 50%, generated from bootstrap 1,000 replicates, are
indicated next to the branches. Our Myzus persicae mitogenome is highlighted using bold and black diamond.
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