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ABSTRACT
In this study, the complete mitochondrial genome of the tobacco moth Ephestia elutella was sequenced
and analyzed. The mitochondrial genome is 15345bp long and contains 13 protein-coding genes, two
rRNA genes, 22 tRNA genes, and one control region. Twenty-three genes were found to be encoded by
the majority strand and the other 14 genes by minority strand, those is similar to that of other insects.
The nucleotide compositing of the majority strand are 38.6% of A, 11.77% of C, 42.05% of T and 7.58%
of G. The phylogenetic analysis by Maximum-likelihood (ML) method revealed that the E. elutella was
close to the same genus insect Ephestia kuehniella.
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The tobacco moth Ephestia elutella (H€ubner) (Lepidoptera:
Pyralidae) is one of the main pests in stored tobacco, and it
is cosmopolitan in distribution (Ashworth 1993). However, lit-
tle information about its genetic characteristic has been
reported. Therefore, we determined to sequence the com-
plete mitochondrial genome of E. elutella using the De Novo
sequencing techniques strategy, with the purpose to studying
biogeographic, molecular, and population studies. The adult
E. elutella was obtained from tobacco warehouses in Guiyang
Tobacco Redrying Factory, Guiyang, China (GPS 26.52094�N,
106.67497�E), and then was reared on toacco in lab. The vou-
cher specimens are deposited in Institute of Entomology,
Guizhou University, Guiyang, China (GZU-LE-000019). The
fourth larvae stage of E. elutella were washing with 70% etha-
nol first, and then those were stored in 95% ethanol, the
mitochondrial DNA was extracted using De Novo sequencing
library, and DNA sequencing at TGS (Total Genomics Solution
Institute, Shenzhen, China).

The entire sequence of E. elutella mitochondrial genome
(Genbank accession no. MG748858) is 15345 bp in length,
consisting of 13 protein-coding genes (PCGs), 2 ribosomal
RNA genes (rRNA), 22 transfer RNA genes (tRNA), and 1 con-
trol region. Twenty three genes (trnM, trnI, nad2, trnW, cox1,
trnL2, cox2, trnK, trnD, atp8, atp6, cox3, trnG, nad3, trnA, trnR,
trnN, trnS1, trnE, trnT, nad6, cytB, and trnS2) were found to be
encoded by the majority strand and the other 14 genes
(trnQ, trnC, trnY, trnF, nad5, trnH, nad4, nad4L, trnP, nad1,
trnL1, rrnL, trnV, and rrnS) by minority strand, those is similar
to that of other insects (Lin et al. 2017; Living Prairie

Mitogenomics Consortium 2017; Singh et al. 2017). Overall
nucleotide compositions of the majority strand are 38.6% of
A, 11.77% of C, 42.05% of T and 7.58% of G, with an AT con-
tent of 80.65%.

All the protein-coding genes begin with ATN start codon
except the cox1,which starts with CGA similar to other
Lepidoptera insects (Singh et al. 2017); cox3, nad4, nad4L,
and cyt b genes employing ATG; while the rest using ATA
as a start codon. Three PCGs (cox2, nad5, and nad4) have
aberrant single-nucleotide (T) stop codons, and the other
PCGs showed canonical stop codon pattern TAA. The lrRNA
is located between tRNAL1 and tRNAV, whereas srRNA is
accommodated between tRNAV and control region. The 22
tRNA genes vary from 63 to 70 bp in length. The secondary
structure of tRNAs exhibited typical clover-leaf structure
similar to other insect species. The size of the control
region is 319 bp (44.2% A, 1.25% G, 49.84% T, 4.7% C, with
an AT content of 94.04%), and it located between srRNA
and tRNAM, and the gene order around the control region
is tRNAV-srRNA-control region-tRNAM-tRNAI-tRNAQ, and the
order model was similar to other lepidopteran insects
(Singh et al. 2017), and it is different to Coleopteran
insects (Zhang and Hewitt 1997).

The phylogenetic tree of E. elutella was constructed with
the complete mtDNA sequences from 13 pyralidea moth by
MEGA 7.0 (Kumar et al. 2016) using maximum-likelihood (ML)
methods(Chen et al. 2016; Liu et al. 2018). As shown in
Figure 1, the E. elutella was close to Ephestia kuehniella. Thus,
this result supported the monophyly of E. elutella.
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Figure 1. The maximum-likelihood phylogenetic tree of 13 pyralidea species. The nucleotide sequences of the complete mitochondrial genome were downed from
GenBank. The phylogenetic tree was constructed by MEGA 7.0 and Bootstrap support is shown at nodes.
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