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Abstract

Parasarcophaga albiceps is one of the forensically important fly species which belongs to the
family Sarcophagidae. In this study, we report the complete mitochondrial genome of P.
albiceps to provide a supplemental data for species identification. The 14 935 bp-long
mitogenome is composed of 13 protein-encoding genes, 22 transfer RNA genes, 2 ribosomal
RNA genes, and a non-coding AT-rich region. The permutation of the genes is in conformity
with that observed in the ancestral arthropod. The overall base compositions of A, G, C and T
are 39.24%, 9.70%, 14.44%, and 36.62%, respectively. Phylogenetic analysis shows the
composition of the P. albiceps mitochondrial genome, which is very similar to that of another
eight species of Sarcophagidae. The monophyletic branches of the phylogenetic tree reveal
that complete mitochondrial genome is suitable for discrimination between these species,
providing high support for separation on congeneric species. Therefore, the molecular method
applied to the sarcophagid species identification is feasible. The complete mitochondrial
genome of P. albiceps is supposed to make contributions to enriching the dipteran
mitochondrial genomes and provide a potential tool for species identification.
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Sarcophagid flies are the common type of insects found to be
colonizer in the early stage of corpse decomposition (Jordaens
et al., 2013). Parasarcophaga albiceps (Meigen, 1826)Q2 is one of
the Sarcophagid species with a widely distribution in China (Guo
et al., 2010). Unequivocal species identification of P. albiceps is a
crucial step in the estimation of postmortem interval (PMI) (Guo
et al., 2011). Considered that P. albiceps has the potential to be
useful in forensic investigations, the complete mitochondrial
genome sequence and phylogenetic analysis of P. albiceps is
reported for species identification (GenBank accession no.
KT444443).

Specimens of P. albiceps were collected in August 2015 in
Changsha, China (28�90N; 112�540 E). The P. albiceps specimen
has been assigned a unique code. The complete mitogenome was
amplified in eight fragments and the circular dsDNA was
sequenced by primer walking within each long PCR product
(Nelson et al., 2012a). The PCR reaction volume was 20 mlQ3 ,
containing 0.5 ml of DNA, 0.5 ml of each primer, 1.0 ml (1.25 U) of
TaKaRa MightyAmp Taq polymerase (Takara Co., Dalian,
China), 10 ml of MightyAmp PCR Buffer, and 7.5 ml of sterilized
distilled water. Amplifications were programmed with the
following parameters: initial denaturation at 94 �C for 2 min; 35
cycles of 98 �C for 10 s, 50 �C for 30 s, and 68 �C for 2.5 min, and
a final elongation at 68 �C for 10 min. DNA fragments were
sequenced on both strands by the commercial service
(Transduction Bio Co. Ltd., Wuhan, China). The

obtained sequences have been deposited in GenBank by Sequin
(http://www.ncbi.nlm.nih.gov/Sequin/index.html). The remains
with unique codes will be preserved in our lab permanently.

The total 14 935 bp genome of P. albiceps was composed of 22
transfer RNA genes, 13 protein-coding genes, 2 ribosomal RNA
genes, and a control region that can usually be observed in
arthropod (Boore et al., 2005). The mitochondrial genome size,
the order, and orientation of the genes are identical to that of the
inferred ancestral arthropod genome (Clary & Wolstenholme,
1985). Similar to Parasarcophaga similis (Yan et al., 2014) and
Sarcophaga africa (Fu et al., 2014), the 125 bp putative control
region of P. albiceps was located between 12S rRNA and tRNA-
Ile. Based on the translations using the invertebrate mitochondrial
code, 12 of the 13 protein-coding genes were identified with ATN
as start codon coding for M except COI coding for S, which is
different from the standard code (Nelson et al., 2012a; Weigl
et al., 2010) but the same to the former result (Guo et al., 2014 Q6;
Yan et al., 2014; Zhong et al., 2014).

We conducted a phylogenetic analysis using the complete
mitochondria gene sequences from nine species of Sarcophagidae,
along with two from family Calliphoridae as outgroup species.
The 11 mt genomes sequence data from GenBank which are P.
albiceps, P. similis, S. africa, P. crassipalpis, H. melanura, S.
peregrina, P. portschinskyi, S. impatiens, and R. pernix of
Sarcophagidae and two L. cuprina from family Calliphoridae
(except P. albiceps the other genomes originally published in Fu
et al., 2014; Guo et al., 2014 Q6; Nelson et al., 2012a,b; Ramakodi
et al., 2015; Shi et al., 2014; Yan et al., 2014; Zhang et al.,2014;
Zhong et al., 2014). Each of the 11 mt genes was aligned
separately using Vector NTI 9.0. (Lu & Moriyama, 2004).
Individually aligned gene datasets were translated into amino acid
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sequences using MEGA 5 (Tamura et al., 2011). The evolutionary
history was inferred using the neighbor-joining method (Saitou &
Nei, 1987). The bootstrap consensus tree inferred from 500
replicates (Felsenstein, 1985) was taken to represent the evolu-
tionary history of the analyzed taxa (Felsenstein, 1985). Branches
corresponding to partitions reproduced in 550% bootstrap repli-
cates were collapsed. The percentage of replicate trees, in which
the associated taxa clustered together in the bootstrap test (500
replicates), are shown next to the branches. The evolutionary
distances were computed using the maximum composite likeli-
hood method (Tamura et al., 2004). Codon positions included
were first + second + third noncoding.

The phylogeny of sarcophagine flies based on the complete
mitochondria gene sequences was separated into different genetic
clades (Figure 1). As outgroup, the two Calliphorid samples were
clustered together and clearly separated from the sarcophagid
mitotypes. The interspecific variation for the nine Sarcophagidae
that is being studied ranged from 15.2 to 38.3%. Compared with
the previous study findings (Guo et al., 2014Q6 ; Zhang et al., 2015),
the interspecific variation were obvious higher by the complete
mitochondria gene analysis, which provided us the superior of
using of the complete mitochondria gene as an identification tool
for Sarcophagidae species to other genetic markers.

The utilization of sarcophagid species in the estimation of PMI
has been severely restricted as most of these species are
morphologically highly similar (Alessandrini et al., 2008) and
P. albiceps is supposed to be one of the species of greatest
forensic importance throughout the world (Zhang et al., 2015). In
addition, no suitable key for the identification of the immature
stages of sarcophagid flies exists (Wells et al., 2001). Molecular
identification is viewed as a supplemental means to provide
reliable species-specific identification regardless of insect life-
cycle stages (Guo et al., 2012; Wells & Stevens, 2008). It has been
well demonstrated that mitochondrial DNA (mtDNA) sequences
could be successfully employed to distinguish some species of
sarcophagid flies (Guo et al., 2011; Wells et al., 2001). This study
provides the entire mitochondrial genome of P. albiceps, which is
probably valuable to the database improvement of diptera and
provide a potential tool or gene market selection for the forensic
species identification.
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