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ABSTRACT
The complete mitogenome of the northern long-eared bat (Myotis septentrionalis) was determined to
be 17,362bp and contained 22 tRNA genes, 2 rRNA genes and one control region. The whole genome
base composition was 33.8% GC. Phylogenetic analysis suggests that M. septentrionalis be positioned
next to M. auriculus in the Nearctic subclade of the Myotis genus. This complete mitochondrial genome
provides essential molecular markers for resolving phylogeny and future conservation efforts.
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The northern long-eared bat (Myotis septentrionalis) has
recently experienced drastic population declines in eastern
and midwestern parts of its range because of the invasive
fungal disease white-nose syndrome (WNS) (Frick et al. 2015;
Langwig et al. 2015). The disease induces physiological and
behavioral changes in bats during hibernation, which can
result in death (Verant et al. 2014). Population declines have
been so severe that M. septentrionalis was listed as threat-
ened in the United States of America (USFWS 2015) and
endangered in Canada (COSEWIC 2013). M. septentrionalis
seems to be more susceptible to WNS than other closely
related species, such as the little brown bat (Myotis lucifugus);
however, the cause of this susceptibility has yet to be deter-
mined and may be due to genetic differences or varying
environmental preferences (Frick et al. 2015; Langwig et al.
2016). Regulation of specific mitochondrial genes, including
COI, ND2, ATP6 and ATP8, is crucial during the hibernation
process (Hittel and Storey 2002); therefore, comparative ana-
lysis of mitochondrial genomes of hibernating bat species
might offer some insight into how WNS affects species differ-
ently. Here we report the first complete mitogenome of M.
septentrionalis and examine the phylogenetic position of M.
septentrionalis within the genus Myotis based on complete
mitogenomes.

We collected wing tissue from an adult, female M. septen-
trionalis on 5 July 2017 at Ponca State Park (Dixon County) in
northeastern Nebraska (42.6022� N, 96.7154� W). We used
sterile 2-mm disposable biopsy punches to collect two tissue
plugs from the flight membrane near the leg of the bat to
minimize effects on future flight performance. Care was taken

to avoid large blood vessels, which were easily seen in the
flight membrane. A representative tissue plug from an adult,
female M. septentrionalis that was collected at the same site
on the same evening was deposited at the University of
Nebraska State Museum (catalog number UNSM ZM-31046).
After tissue collection, bats were released at points of cap-
ture. Each tissue plug was stored dry in a cryogenic tube
with several silica beads. Upon return from the field, tissue
plugs were frozen at �80 �C until DNA extraction. Genomic
mitochondrial DNA was extracted and purified from one tis-
sue plug using the standard protocol of the Abcam
Mitochondrial DNA Isolation Kit and sequenced on an
Illumina NextSeq500 at the University of Nebraska Medical
Center. The mitogenomic sequence was assembled and
annotated using Geneious (Kearse et al. 2012).

The total length of the mitogenome was 17,362 bp
(GenBank Accession No. MK547202). The mitogenome con-
sisted of 22 tRNA genes, two rRNA genes and one control
region. The whole genome base composition was 33.8% GC.

To investigate the position of M. septentrionalis within the
genus Myotis, we constructed a maximum likelihood tree
based on 19 complete mitochondrial genomes using MEGA 6
under the GTRþGþ I model with 500 bootstrap replicates
(Pattengale et al. 2010; Tamura et al. 2013). The phylogenetic
tree contained two subclades, Nearctic and Neotropical
(Figure 1). The position of M. septentrionalis next to M. auricu-
lus in the Nearctic subclade of the Myotis genus corresponds
with previously proposed phylogenetic relationships
(Stadelmann et al. 2007).
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This mitogenome establishes a basis for additional, future
phylogenetic studies of this diverse genus, as well as studies
on the effects of WNS on M. septentrionalis in comparison to
other species of hibernating bats. Future studies should con-
sider the susceptibility of Myotis bats to WNS in relation to
their Nearctic and Neotropical subclade groupings.
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Figure 1. Phylogenetic tree generated using a maximum likelihood method and a general time reversal model based on nineteen complete mitochondrial
genomes. The GenBank accession number is listed next to each species within the tree.
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