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MITOGENOME ANNOUNCEMENT

The complete mitochondrial genome of the hymenopteran hunting robber fly
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ABSTRACT
The complete mitochondrial genome of Dasypogon diadema (Insecta: Diptera) was sequenced using
the Illumina MiSeq` platform. Its mt-genome spans over 16,947bp with a GC content of 26.6% contain-
ing 13 protein-coding genes, 22 tRNA genes, and 2 rRNA genes. The phylogenetic relationship of
Dasypogon diadema and 11 other dipteran species was reconstructed and the phylogenetic pos-
ition confirmed.
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Dasypogon diadema resembles one of the largest European
robber fly species that occurs in central and southern Europe.
It is known to prey on well defensive and venomous insects,
especially hymenopterans (Geller-Grimm 1995; Poulton 2009).
Robber flies (Asilidae) are the only known family of Dipterans
in which both genders employ venom for their predatory

lifestyle (Kahan 1964; von Reumont et al. 2014; Drukewitz
et al. 2018). Recently, it was shown that members of the
Asilidae secrete toxins which are similar to known neurotox-
ins from venoms of cone snails, spiders, scorpions and assas-
sin bugs (Drukewitz et al. 2018). Here, the first complete
mitochondrial genome of a robber fly is assembled. An

Figure 1. Maximum-likelihood tree based on the concatenated alignments of the translated protein-coding mitochondrial genes. (Except for Dasypogon diadema all
sequences were obtained from Genbank). The robber fly clade is highlighted in red. The tree reconstruction was done using RAxML with 1000 b.
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Illumina library was prepared using extracted DNA from
muscle tissue of a single female specimen collected near
Milas (France) (42�42000.300N 2�40031.300E). The whole DNA
was sequenced on a MiSeq platform and a voucher of the
specimen stored at the Justus Liebig University Gießen. All
reads were trimmed afterward with Trimmomatic
(a minimum length of 70pb, a minimum Phred score of 30)
and the quality was checked in FastQC (Andrews; Bolger
et al. 2014). The mitochondrial genome was assembled using
MITObim (Hahn et al. 2013) with the cytochrome c oxidase
subunit 1 gene as a starting seed. The resulting sequence is
16947 bp long and is composed of A: 39.9%; C: 16.3%; G:
10.3% and T: 33.5%.

Genome annotation was conducted on the MITOS web-
server (Bernt et al. 2013) and the results were visualized in
Geneious v9. If necessary, the annotations were corrected
manually. Compared to other dipteran mitochondrial
genomes (Jiang et al. 2016; Qi et al. 2017) the arrangement
of the protein-coding genes in Dasypogon diadema
is identical.

The phylogenetic position of Dasypogon diadema was
tested performing a maximum-likelihood analysis of its 13
protein-coding mitochondrial genes in RAxML v.8.2.0
(Stamatakis 2014) For the phylogenetic tree reconstruction,
suitable dipteran mitochondrial sequences were mined in
GenBank. All translated protein-coding mitochondrial genes
were separately aligned with MAFFT E-INS-I (Katoh and
Standley 2013). After concatenating the single genes to one
alignment using a custom python script, the RAxML analyses
were conducted with the model MTARTþGAMMAþ I and
1000 Bootstraps.

Dasypogon diadema (MK061306) groups together with the
robber fly sequences obtained from GeneBank (KT225300.1;
KT225296.1), which confirms its phylogenetic position within
asilids in the dipteran clade.

The first complete mitochondrial genome of a robber fly
provides the basis for further studies to reveal the still
unclear phylogeny of asilid dipterans.
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