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ABSTRACT
In the present study, the complete mitochondrial genome of a blowfly Calliphora nigribarbis has been
sequenced and analyzed. The length of complete the mitochondrial genome is 16,279bp, with 39.50%
A, 13.20% C, 9.30% G, and 38.0% T nucleotide distribution. The complete mitochondrial genome con-
sists of 13 protein-coding genes, 22 transfer RNAs, and 2 ribosomal RNAs likewise the most metazoan
mitochondrial genomes. Furthermore, phylogenetic relationships of C. nigribarbis in the subfamily
Calliphorinae investigated. The results suggested that C. vomitoria is the most related species to C. nig-
ribarbis and the genus Calliphora is not monophyletic. This study provides the first complete mitochon-
drial genome sequence for the species.
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Calliphora nigribarbis (¼Calliphora lata) is a cryophilic blowfly
distributed in East Asia (Peris and Gonz�alez-Mora 1989). They
have a characteristic temperate zone life cycle, and it has
been reported that their larval habitats are dung and carcass
(Sawabe et al. 2009). According to these species characteris-
tics, they are important model organisms for forensic studies
(Komagata et al. 2006). In the present study, the complete
mitochondrial genome of the C. nigribarbis has been
sequenced and analyzed. This is the first complete mitochon-
drial genome record for the species and the fourth record for
the genus.

The C. nigribarbis specimen was collected from the forest,
Mt. Gaewun, Seoul/37�35043.000N 127�01043.100E, May 2016
and identified by DNA barcoding. The specimens deposited
in the Department of Legal Medicine, Korea University
(16La05). The complete mitochondrial genome was
sequenced from the total DNA extracted from the legs and
thorax. The methods for the complete mitochondrial genome
sequencing and phylogenetic tree reconstruction were
explained in our previous article (Karagozlu et al. 2016).

The length of complete mitochondrial genome is
16,279 bp, with the overall 77.50% AT content (GeneBank
accession number MK893470). The nucleotide distribution for
the mitochondrial genome is 39.50% A, 13.20% C, 9.30% G,
and 38.0% T. The structure of the mitochondrial genome is
typical in insect mitochondrial genome (Cameron 2014)
which consists of 13 protein-coding genes, 22 transfer RNAs,
and 2 ribosomal RNAs. Among these 37 genes, 23 genes
encoded on the majority strand while remaining 14 genes
encoded on the minority strand. There are three more

complete mitochondrial genomes recorded belong to the
genus Calliphora (C. vicina, C. vomitoria, and C. chinghaiensis)
(Nelson et al. 2012; Chen et al. 2016; Ren et al. 2016). In com-
parison, C. nigribarbis has the longest complete mitochondrial
genome. The size difference with the shortest record is
1100 bp (C. chinghaiensis). The main reason for the size differ-
ence is the control region. The entire non-coding AT-rich
region area between12S rRNA and tRNA-Ile is typically anno-
tated as the ‘control region’ in the insect mitochondrial gen-
ome (Cameron 2014) and this area in the C. nigribarbis is
1460 bp in length which is the longest among four
Calliphora records.

Additionally, the phylogenic relationships of C. nigribarbis
in the subfamily Calliphorinae were analyzed (Figure 1). For
analysis, the phylogenetic tree was reconstructed by con-
catenated 13 protein-coding genes of complete mitochon-
drial genomes. Calliphora vormitoria is the most related
species, and C. chinghaiensis is the least related species to C.
nigribarbis. According to phylogenetic analysis, the genus
Calliphora was not monophyletic in the subfamily
Calliphorinae. Calliphora chinghaiensis clustered with a differ-
ent genus species, Aldrichina grahami. However, as a result of
limited complete mitochondrial genome records, the exact
phylogenic relationship of the Calliphora species has not
been confirmed. The previous studies based on one mito-
chondrial (COI), three nuclear (CPS, EF1a, and 28S ribosomal
RNA) (Singh and Wells 2013), and 13 mitochondrial protein-
coding genes (Chen et al. 2016) also showed the similar
results. This study provides additional data for mitochondrial
genome library the genus Calliphora.
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Figure 1. Phylogenic relationships of the Calliphora nigribarbis in the subfamily Calliphorinae. The phylogenetic tree was reconstructed by using the amino acid
sequence of the 13 mitochondrial proteincoding genes. The two species from the subfamily Chrysomyinae represents outgroup. The complete mitochondrial gen-
ome data retrieved from GenBank.
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