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ABSTRACT

Trichogramma chilonis is a kind of ovoid parasitic wasp, which has important application value in the
biological control of pests. In this study, we sequenced and analyzed the complete mitogenome T. chi-
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lonis to compare mitogenomic structures and reconstruct phylogenetic relationships. The complete

mitogenome sequence of T. chilonis is circular, 16,176 bp in size and encodes 13 protein-coding genes
(PCGs), 2 ribosomal RNA genes (rRNA), 22 transfer RNA genes (tRNA), and a control region (CR).
Nucleotide composition is highly biased toward A+ T nucleotides (85.2%). All 13 protein-coding genes
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(PCGs) initiate with the standard start codon of ATN and terminate with the typical stop codon TAA/
TAG. Phylogenetic analyses were performed using amino acids of 13 PCGs showed that T. chilonis is

closely related to Trichogramma ostriniae.

Trichogramma (Hymenoptera: Chalcidoidea: Trichogrammatidae)
is a kind of oval-parasitic wasp, which can live in the eggs of
insect pests (Kuhar et al. 2004). It is widely used in the control
of pests in rice, cotton, corn, vegetables, and forest damage
(Wang et al. 2004). Thus, Trichogramma species are of great
value in the biological control of pests.

Trichogramma chilonis Ishii, 1941 was collected from the
experimental field of Wangwushan Agricultural Science
Institute, Jiyuan City, Henan Province, China (116°41'33",
39°91'09") and reared until April of 2020, specimens were
deposited in the Entomological Museum, College of Life
Sciences, Anhui Normal University (YX, Huang, huangyx@
ahnu.edu.cn) under the accession no. HN20200430. A whole-
genome shotgun (WGS) strategy was used with sequencing
on the Illlumina Miseq platform. Raw data were retrieved and
qualified by FastQC (http://www.bioinformatics.babraham.ac.
uk/projects/fastqc). The raw paired reads were quality-
trimmed and assembled into the complete circular mitoge-
nome in Geneious v 11.0.2 with default parameters (Kearse
et al. 2012). Protein-coding genes (PCGs) were predicted as
open reading frames (ORFs) corresponding to 13 PCGs in
invertebrate mitochondrial genetic code.

The genome sequence data that support the findings of
this study are openly available in GenBank of NCBI at
(https://www.ncbi.nlm.nih.gov/) under the accession no.
MT712144). The complete mitogenome length of T. chilonis is
16,176 bp, circular and double-stranded. It is composed of
the typical 37 mitochondrial genes, including 13 PCGs, 22

tRNAs, 2 rRNAs, and a control region (Cameron 2014). The
composition of T. chilonis is similar to many insect mitoge-
nomes reported previously. The majority strand (J-strand)
encodes 31 genes (11 PCGs,18 tRNAs, and 2 rRNAs), and the
minority strand (N-strand) encodes 6 genes (2 PCGs and 4
tRNAs). The overall base composition of the mitogenome was
estimated to be A: 47.0%, T: 38.2%, C: 8.5%, and G: 6.3%,
with a high AT content of 85.2%. All 13 PCGs are composed
of seven NADH dehydrogenase subunits, three cytochrome c
oxidase subunits, two ATPase subunits, and one cytochrome
b gene. Among the 13 PCGs in the T. chilonis mitogenome,
11 PCGs (nad1, nad2, nad3, nad4, nad4l, nad5, coxl, cox2,
cox3, atpé6, atp8) are encoded by the J strand, while the other
two PCGs are encoded on the N strand. All 13 PCGs start
with ATN and stop with traditional TAA or TAG codons,
which is similar to most other insect mitogenomes (Crozier
and Crozier 1993; Korkmaz et al. 2015).

To validate the phylogenetic position of T. chilonis, we
selected the mitochondrial DNA sequences of 38
Hymenoptera species (36 Chalcidoidea as ingroup and
remainder as outgroup). Amino acids sequences from each
PCG were aligned by MAFFT (Katoh et al. 2005). Then concat-
enate the aligned sequences into a dataset. Phylogenetic
trees were reconstructed by using the maximum-likelihood
method (ML) on the W-IQ-Tree webserver (Trifinopoulos et al.
2016). The result showed that all the families formed mono-
phyletic groups respectively (Figure 1). Trichogramma chilonis
is closely related to Trichogramma ostriniae. Megaphragam
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Figure 1. Phylogenetic relationships within Chalcidoidea based on the amino acid sequences of 13 protein-coding genes were performed using ML methods.

formed a sister group with Trichogramma, which is in accord-
ance with the previous study (Chen et al. 2018).
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