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ABSTRACT
In this research, the complete mitochondrial genome (mitogenome) of Phthorimaea operculella was
sequenced and annotated. The mitogenome of P. operculella is 15,269bp in length and contains 13
protein-coding genes (PCGs), 22 transfer RNA (tRNA) genes, 2 ribosome RNA (12s and 16srRNA) genes
and 1 control region. In addition, we used Endoclita signifier as the outgroup to analyze phylogenetic
relationship, and the phylogenetic tree showed the sister relationship between P. operculella and
Tuta absoluta.
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Potato tuberworm, Phthorimaea operculella (Lepidoptera:
Gelechioidea: Gelechiidae), is a major pest of Solanaceae
crops (Rondon 2010). This pest spreads all over the world
especially subtropic, tropical, and Mediterranean regions,
including China. It is difficult to control this pest because the
female adults usually lay eggs in hiding places, such as plant
tuber and foliage, meanwhile, the larvae can survive in both
field and storage condition (Sporleder et al. 2004; Yuan et al.
2018). The larvae of P. operculella mainly feed on Solanaceae
crops like potato, tobacco, and tomato. In China, the loss of
average potato yield can reach 40–45% (Rondon and Gao
2018), which makes a considerable damage to the industry
of potato. Previous studies mainly focused on the ecology,
biology, and management of P. operculella, yet few people
studied its molecular characteristic. Consequently, we deter-
mined to sequence the mitogenome of P. operculella to pro-
vide the fundamental information about its genome.

The larvae were collected from Puding county
(105˚2704900E, 26˚2603600N), Guizhou, China, in November 2020
and reared in the laboratory of the Institute of Entomology,
Guizhou University, Guiyang, China. The voucher specimen’s
genome DNA and genitalia are deposited in the Institute of
Entomology, Guizhou University, and the sample number is
GUGC-Pht-00203 (Jian-Feng Liu, jianfengliu25@126.com). We
used Qiagen DNeasy Blood and Tissue Kit (Cat. no. 69504) to
extract the total DNA from a second instar larvae of P. oper-
culella. The Illumina ReSeq library was prepared with an aver-
age insert size of 400 bp with 150 bp paired-end and then we
used the Illumina Novaseq6000 platform (Berry Genomics,

Beijing, China) to sequence it. To assemble and annotate
complete mitogenome sequence, we used NOVOPlasty v2.7.2
(Dierckxsens et al. 2017) with K-mer value and MitoZ v2.3
(Meng et al. 2019) with default set, respectively. Finally, the
annotation was adjusted by MITOS2 (Bernt et al. 2013) and
Geneious Prime v2020.2.4 (Kearse et al. 2012).

The mitogenome of P. operculella (accession no.
MW540822) is 15,269 bp in length, containing 13 PCGs, 22
tRNA genes, 2 rRNA genes, and 1 control region. The content
of Aþ T is distinctly higher than that of GþC (A:39.5%;
G:7.9%; C:11.5%; T:41.0%), which is similar to other
Gelechiidae mitogenome (Yuan et al. 2019). The 16sRNA
gene and 12sRNA gene is 1341bp and 808bp long, respect-
ively. Most of protein-coding genes initiated with ATN, and
ended with TAA, except for COX1 used CGA as the start
codon and COX1, COX2, ND5 used incomplete T as the stop
codon. The length of 22 tRNA ranged from 64 bp (tRNA-T) to
71 bp (tRNA-K).

To figure out the evolutionary status of P. operculella, we
downloaded 15 complete mitogenomes from GenBank data-
base. Among which, Endoclita signifier was selected as the
outgroup. The nucleotide sequence of 13 PCGs (remove the
third codon position) and 2 rRNA genes were aligned using
MAFFT v7.394 (Katoh and Standley 2013) with L-INS-I algo-
rithm, and then poorly aligned results were removed by
trimAl v1.4.1 (Capella-Guti�errez et al. 2009). Under the best
fitting GTRþ IþG model, the phylogenetic tree was created
from the maximum-likelihood method using the IQTREE
v1.6.3 software (Nguyen et al. 2015). The result showed that
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P. operculella clustered with other seven Gelechiidae species,
and it was part of the Gelechiidae (Figure 1).
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Figure 1. Maximum-likelihood phylogeny of 16 species based on concatenated nucleotide sequences of 13 PCGs (delete the third codon position). Number at
nodes represent SH-aLRT support (%)/ultrafast bootstrap support (%) (1000 replicates).
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