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ABSTRACT
The badger is a common carnivorous animal maintain ecosystem by regulating the population of their
prey. However, genomic information such as sequence polymorphisms has been restricted until recently.
In this study, we have sequenced and assembled complete mitogenomes of Asian badgers, Meles
leucurus amurensis, and polymorphic sites were identified. A total 182 singleton polymorphic sites were
identified, and the 92 sites were located in protein-coding genes. Phylogenetic analysis showed that
Asian badgers are evolutionary closed to Japanese badgers rather than European badgers. This study
will provide important genomic information to assign taxon of species and to identify species of
mustelids.
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Meles leucurus amurensis is one of the Asian badger subspe-
cies, which is widely distributed from the East China to
Korean Peninsula. These small carnivorous animals are import-
ant predators regulating population of their prey in forest,
and maintaining ecosystem of their habitats (Lindstr€om 1989).

A few studies have tried to classify badgers in genus Meles.
It has been considered first that three species compose the
genus (Abramov & Puzachenko 2006). However, phylogenetic
analysis of Eurasian badgers suggested that the genus would
be classified into four groups (Marmi et al. 2006) including
badgers from Southwest Asia, M. canescens, showing distinct-
ive phylogenetic relationships with other Eurasian badgers
(Del Cerro et al. 2010). Considering the M. canescens was first
classified as a subspecies of European badgers, M. meles
(Blanford 1875), reconsidering the classification of badgers in
Meles is required. However, genomic information of Eurasian
badgers such as polymorphisms, which are important informa-
tion for tracing divergence of species, is limited. In this study,
complete mitogenomes of the two Asian badgers, M. leucurus
amurensis, were determined (GenBank accession no.
KU707935-6) and compared with the reported Asian badger
mitogenome (Zhou et al. 2015) to observe the mitogenomic
polymorphisms in M. leucurus amurensis. RNA was extracted
from kidney, liver, and brain of slaughtered individuals
(BioSample IDs: SAMN04508153-8) donated from a local farm
(35.0554N; 126.3342E), and assessed to RNA-seq following by
assembled by alignment to previously reported mitogenome

sequences. Mitogenome annotation was conducted by
DOGMA (Wyman et al. 2004) and polymorphic sites were
searched using DNaspV5 (Librado & Rozas 2009). Phylogenetic
tree was constructed with complete mitogenome sequences
of mustelids using MEGA6 under built-in Tamura–Nei and
maximum-likelihood model with 1000 bootstrap replication
(Tamura et al. 2013).

The complete mitogenome sequences of the individuals
were 16496–7 bp lengths, and AT/GC contents were about
61.1% and 38.9%. Three and 179 sites were indels and single-
ton polymorphic sites (1.1% of the mitogenome sequences),
respectively. Nine and 89 sites were non-synonymous and
synonymous polymorphic sites (Supplementary Table 1).
Phylogenetic tree showed that two Asian badgers in Korea
showed closer pairwise distance each other compared to
Asian badgers in China (Figure 1). This would mean the badg-
ers in Korean Peninsula might have specific mitogenomic
characters distinguished from the Asian badgers in China. In
addition, Asian badgers showed closer evolutionary distances
with Japanese badgers rather than European badgers despite
the geographical seclude by the East Sea (Figure 1). And
organisms in Melinae including Asian badger have the closer
evolutionary distances with Martinae and Taxidiinae species
compared with mustelids in other superfamily. Identified poly-
morphisms and enlarged mitogenomic information of Asian
badgers in this study could be used to understand speciation
and support establishment of taxa in mustelids.
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Figure 1. Phylogenetic tree of mustelids using the complete sequences of mitogenomes. Colours of labelled circles indicate superfamily of the species. Characters in
blankets indicate GenBank accession numbers of each mitogenome sequence.
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