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ABSTRACT
We sequenced and assembled the complete mitochondrial genome of Abscondita cerata from
Nankang, Taipei City, Taiwan. The complete mitogenome of A. cerata is 16,964bp long, and contains
13 protein-coding, 22 tRNA, and two rDNA genes. Nucleotide compositions of the mitogenome of the
A. cerata are A: 43.93%, T: 36.74%, C: 11.05%, and G: 8.28%. The AT and GC skewness of the mitoge-
nome sequence are 0.0891 and �0.1434, showing the genome composition skewness toward adenine
and cytosine. The clade including all Lampyridae species is well supported. The result indicates that
Luciolinae is a monophyletic group but Lampyrinae is not a monophyletic group, as Lamprigera yun-
nana, which was originally classified into Lampyrinae, is sister to Luciolinae. The genus Lamprigera may
share a unique phylogenetic position in Lampyridae. The genus Luciola is a polyphyletic group and the
genus Abscondita is a monophyletic group. A. cerata is the sister species to A. chinensis in China.
Mitogenomic data from this study will provide useful molecular markers for further studies on the
population genetics, speciation, and conservation of endemic species A. cerata in Taiwan.
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Lampyridae Rafinesque, 1815, popularly known as fireflies,
contains a cosmopolitan group of beetles with approximately
2000 species assigning to 83 genera (Branhm 2010). The
genus Luciola Laporte is a diverse group containing 283 spe-
cies (McDermott 1966), and many studies based on morpho-
logical characters and DNA data revealed that it is not a
monophyletic group (Jusoh et al. 1975; Ballantyne and
Lambkin 2001; Chen et al. 2019). After the phylogenetic ana-
lysis of the species in SE Asian Luciola (sensu lato) by mor-
phological characters, the genus Abscondita was erected and
six Luciola species were transferred to it (Ballantyne et al.
2013). Subsequently, two new species of Abscondita were
described and Luciola pallescens Gorham was transferred to
Abscondita, making a total of nine species assigned to the
genus (Ballantyne et al. 2019). Abscondita cerata (Olivier,
1911) is endemic to Taiwan and it is the only species of
Abscondita restricted to one island (Ballantyne et al. 2013).
Abscondita cerata ranges widely from sea level to 1500 m
a.s.l. in Taiwan. Its flight period is mainly from March to May
(Chen 2003). This is the first report of complete mitochondrial
sequences for the species.

Seventeen specimens of A. cerata in this study were col-
lected in Nankang, Taipei City, Taiwan (25�01040.400N
121�38002.600E) in April 2019. Total genomic DNA of the male
specimen was extracted from the thorax of the adult using a
ZR Tissue & Insect DNA MicroPrepTM kit (D6015) following
the supplier’s instructions. A specimen was deposited at

Biodiversity Research Center, Academia Sinica, Taipei, Taiwan
(https://www.biodiv.tw/, contact person: T. Y. Wang, tziyuan@
gmail.com) under the voucher number 190407NKfly_BM8.
The voucher specimen and the other specimens collected in
the same site were identified to species level by L. J. Wang
based on the references (Chen 2003; Ballantyne et al. 2013).
The complete mitogenome of A. cerata was sequenced using
the next-generation sequencing method: the sheared DNA
fragments were used for library construction with the
MGIEasy DNA Library Prep Kit v1.1. The library was
sequenced with the BGISEQ-500RS sequencer by Tri-I Biotech
(New Taipei, Taiwan). A total of 9 Gb next-generation
sequencing paired-end reads were used to assemble the
complete mitogenome sequence. The CLC Genomics
Workbench ver.12.0.02 (QIAGEN, Hilden, Germany) was used
for sequence quality analysis, data trimming, and de novo
assembly by default setting. The assembled contigs were
then used to BLAST against the mitogenomes of the conge-
ners A. anceyi (NCBI acc. MH020192) and A. terminalis (NCBI
acc. MK292092) to identify the contig with the highest BLAST
score and lowest e-value as the mitogenome of A. cerata.
The locations of the protein-coding genes, ribosomal RNAs
(rRNAs), and transfer RNAs (tRNAs) were predicted using
MITOS Web Server (Bernt et al. 2013) followed by alignment
with other mitogenomes of fireflies in the family Lampyridae.
The AT and GC skew was calculated according to the follow-
ing formulas: AT skew¼(A – T)/(Aþ T) and GC skew¼(G – C)/
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(GþC) (Perna and Kocher 1995). Maximum-likelihood (ML)
analyses were performed using the GTRGAMMA model imple-
mented in RAxML v.8.1.17 (Stamatakis 2014). Nodal support
confidence was estimated using a fast bootstrapping analysis
with 1000 replicates in RAxML with the model GTRCAT.

The complete mitogenome of A. cerata is 16,964 bp in
length (GenBank accession no. MW751423), including 13
protein-coding genes, two rRNA genes, 22 tRNA genes, and
one control region. The total nucleotide compositions of the
A. cerata mitogenome are 43.93% for A, 36.74% for T, 11.05%
for C, and 8.28% for G. The AT and GC skewness of the mito-
genome sequence are 0.0891 and �0.1434, showing the gen-
ome composition skewness toward adenine and cytosine.
The gene rearrangement of the mitogenome in A. cerata is
identical to the ancestral inferred insect type (Cameron
2014). We reconstructed the phylogenetic relationships
including 28 Lampyridae species and two outgroups
Rhagophthalmus ohbai (Rhagophthalmidae) and
Chauliognathus opacus (Cantharidae) based on 13 mitochon-
drial protein-coding genes (Figure 1). Bootstrap values are
shown at the branch nodes. The clade consisting of all
Lampyridae species is well supported (100%). The phylogen-
etic tree shows that Lamprigera yunnana, which was origin-
ally classified in Lampyrinae (McDermott 1966), is sister to
Luciolinae. This result is consistent with the molecular phylo-
genetic result of Chen et al. (2019), indicating that Luciolinae
is a monophyletic group while Lampyrinae is not

monophyletic. The genus Lamprigera may share a unique
phylogenetic position in Lampyridae. The genus Luciola is a
polyphyletic group although Luciola substriata have been
transferred to the newly erected genus Sclerotia (Ballantyne
2016). The clade containing A. cerata (MW751423), A. anceyi
(MH020192), A. chinensis (MK122952), and A. terminalis
(MK292092) receives absolute support (100%), confirming the
genus Abscondita is a monophyletic group. A. cerata is the
sister species to A. chinensis in China. More complete mitoge-
nomic data from other Lampyridae species are needed for
further studies on the phylogeny of Lampyridae.
Mitogenomic data from this study will provide useful molecu-
lar markers for further studies on the population genetics,
speciation, and conservation of endemic species A. cerata
in Taiwan.
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Figure 1. Phylogenetic tree of 28 Lampyridae species including Abscondita cerata (in this study, MW751423) and 2 outgroups based on the sequence of mitochon-
drial 13 protein-coding genes. The tree was reconstructed under the GTRGAMMA model implemented in RAxML v.8.1.17 (Stamatakis 2014). Nodal support confi-
dence was estimated using a fast bootstrapping analysis with 1000 replicates in RAxML with the model GTRCAT.
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