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ABSTRACT
The Mycalesis intermedia belongs to Nymphalidae in Lepidoptera. We described the complete mitoge-
nome of M. intermedia, which is typical circular duplex molecules and 15,386bp in length, containing
the standard metazoan set of 13 protein-coding genes, 22 transfer RNA genes, 2 ribosomal RNA genes,
and an Aþ T-rich region with macro-repeat sequences. All the inferred tRNA secondary structures
show the common cloverleaf pattern, with the exception of trnS1(AGN) which lacks the DHU arm. The
M. intermedia mitochondrial genome has the same gene order with other lepidopterans.
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The Mycalesis intermedia Moore [1892] is a forestry pest, and
widely distributed in world (Mayekar and Kodandaramaiah
2017). In this study, We sequenced and described the com-
plete mitogenome of M. intermedia to provide useful genetic
information for species identification and phylogenetic ana-
lysis (Lu et al. 2013). The specimens of M. intermedia a were
collected by light trapping in Taiyuan, China (37.833393,
112.666114) in July 2018, some of these specimens were
immediately frozen in �80 �C on board for mitogenome ana-
lysis, and others were preserved by spreading wings in
the Herbarium of Institute of Plant Protection, Shanxi
Academy of Agricultural Sciences, and their numbers are
TYKD20190601-20190604.

The complete mitogenome sequence of M. intermedia is
15386 bp (GenBank accession number: MN610565). As with
other insect mitogenomes, the major strand encodes a larger
number of genes (9 PCGs and 14 tRNAs) than the minor
strand (4 PCGs, 8 tRNAs and 2 rRNA genes). A large non-
coding, Aþ T-rich region in insects is present between rrnS
and trnM . The mitochondrial gene order of M. intermedia is
identical to those of all other sequenced lepidopterans (Hu
et al. 2010).

Twelve PCGs have the usual start codon ATN, but the cox1
gene commences with exceptional codon CGA, which was
found in another insects as the initial codon (Wu, Zhao, Su,
Luo, et al. 2016). Twelve PCGs have the common stop codon
TAA, except for nad4 have the in-complete stop codon T.

The M. intermedia mitogenome is biased toward Aþ T
(80.95%). The overall base composition is 39.24% A, 41.62% T,
7.32% G and 11.82% C. The 22 tRNA genes ranged from 60 to
70 nucleotides. Fourteen tRNAs are coded on the J-strand and
others on the N-strand. Complete cloverleaf secondary struc-
tures could be inferred for 21 of the 22 tRNAs. The secondary
structure of trnS1(AGN) is incomplete, lacking the DHU arm.
The rrnL gene (1375bp) is located between trnL(CUN) and trnV,
and the rrnS (770bp) between trnV and the Aþ T-rich region.

The mitogenome includes 14 overlapping regions ranging
from 2bp to 55 bp and 17 intergenic spacers ranging from
1bp to 35bp, with the exception of the Aþ T-rich region
(the largest non-coding region). The Aþ T-rich region
(512 bp) is known for regulating transcription and replication
of the mitogenome (Wu, Zhao, Su, He, et al. 2016). There is a
motif ATAGA in downstream of rrnS followed by an 19 bp,
and after 81 bp interval there is another 18 bp Poly-T stretch.
The phylogenetic relationships were constructed based on
the complete mitochondrial genomes of butterflies repre-
sented eight Family of Lepidoptera (Figure 1). The sequences
were aligned with MAFFT v7.2 software (Katoh and Standley
2013) and the evolutionary analyses were conducted with
RAxML v8.2.10 (Stamatakis 2014) on the CIPRES Science
Gateway (Miller et al. 2010). The GTRGAMMA model with ‘Let
RAxML halt bootstrapping automatically’ was used. The
phylogenetic tree was visualized using FigTree v1.4.4
(FigTree 2018).
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Figure 1. Maximum-likelihood tree of evolutionary relationships Mycalesis intermedia based on the complete mitogenomes of 8 Lepidopteran butterflies. M. inter-
media and Argynnis hyperbius are clustered into a clade Nymphalidae.
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