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ABSTRACT

The Bermuda buckeye, Junonia coenia bergi, is the only butterfly endemic to Bermuda, but is largely
unstudied. Whole-genome lllumina sequencing was used to obtain a complete circular mitochondrial
genome sequence of 15,221 bp consisting of 22 tRNAs, 13 protein-coding genes, 2 rRNAs and a control
region. Mitogenome structure and organization was found to be very similar to that of other Junonia
butterfly mitogenomes. Excluding ambiguous nucleotides, the J. coenia bergi mitogenome is 99.1% iden-
tical to the J. coenia coenia mitogenome. Parsimony and maximum-likelihood phylogenetic reconstruc-
tion revealed the monophyly of subfamily Nymphalinae, genus Junonia, and species J. coenia.

The common buckeye, Junonia coenia, is a model system for
insect physiology (Kremen & Nijhout 1998), development
(Keys et al. 1999) and larval host-plant specialization (Knerl &
Bowers 2013). Junonia coenia includes 3 North American sub-
species. The grey or northern buckeye, Junonia coenia grisea,
lives in California, Mexico, Oregon, Nevada and Arizona
(Austin & Emmel 1998) and exhibits a 0.92% barcode diver-
gence from J. coenia coenia, which lives in eastern North
America, Cuba and the Bahamas (Gemmell & Marcus 2015).
Junonia coenia bergi, which is endemic to Bermuda (Avinoff
1926), is largely unstudied. Here, we report the complete
mitochondrial genome sequence of J. coenia bergi (GenBank
KU524879).

Junonia coenia bergi specimen BERCLL2 was netted at
Lover's Lake, St. George's, Bermuda (coordinates: N 32.3678,
W 64.7095) on 25 September 2015 by S. R. Smith. The speci-
men was pinned, spread and has been deposited in the col-
lection of the Bermuda Aquarium, Museum and Zoo (BAMZ
voucher 2015-293-017). DNA was prepared (McCullagh &
Marcus 2015) and sequenced by lllumina MiSeq (San Diego,
California). Overall, 2,634,992 paired reads (total 1.2 Gb) were
assembled in Geneious 8.1.8 to a J. lemonias reference mito-
genome (KP941756) (McCullagh & Marcus 2015). Annotation
was performed with reference to J. lemonias and J. coenia coe-
nia (South Carolina, KT380025) mitogenomes (Teng et dal.
2015). tRNAs were evaluated using RNA Structure software
(Reuter & Mathews 2010).
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The circular mitochondrial genome of J. coenia bergi con-
sists of 15,221 bp compared to 15,222 bp for J. coenia coenia
(Teng et al. 2015), with similar nucleotide compositions (bergi/
coenia: 39.5%/39.6% A, 11.7%/11.6% C, 7.9%/7.7% G, 40.9%/
41.1% T). Excluding ambiguous nucleotides, these mitoge-
nomes are 99.1% identical (with only 0.15% barcode diver-
gence). Gene composition and arrangement are identical to
other butterfly mitogenomes with 13 protein-coding genes,
22 tRNAs, 2 rRNAs, and a control region (McCullagh & Marcus
2015).

J. coenia bergi COI has an aberrant start codon (CGA) which
is typical of insects. Three genes (COI, COll, NAD4) have aber-
rant single-nucleotide (T) stop codons, as seen in other
Junonia mitogenomes (McCullagh & Marcus 2015). Junonia
coenia bergi lacks aberrant stop codons in CYTB and NAD2
that are present in J. coenia coenia. All but one tRNA have
standard cloverleaf secondary structures. In trnS (AGN), the
dihydrouridine arm is replaced by a loop as seen in many
arthropods (McCullagh & Marcus 2015). The rRNAs (774 bp
12S and 1330bp 16s) are composed of 84% AT, while the
putative control region (332 bp) is 93.1% AT.

We reconstructed a phylogeny using mitogenomes from
J. coenia bergi, six other Junonia and 21 other Nymphalid
butterfly species. Two mitogenomes from J. iphita have been
described (Vanlalruati et al. 2015a, 2015b), but with unpub-
lished assemblies, so we re-assembled the mitogenomes
(KU577289, KU577290) from sequence read archives
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Figure 1. Maximum-likelihood phylogeny (GTR + I+ G model, likelihood score 136451.14) of Junonia and other Nymphalid butterflies based on one million random
addition heuristic search replicates (with tree bisection and reconnection) of aligned complete mitochondrial genomes. One million maximum parsimony heuristic
search replicates produced an identical tree topology (parsimony score 26,710 steps). Numbers above each node are maximum-likelihood bootstrap values and num-
bers below each node are maximum parsimony bootstrap values (each from one million random fast addition search replicates).

(SRP053322, SRP053690). Mitogenome sequences were
aligned in CLUSTAL Omega (Sievers et al. 2011) and analysed
by parsimony and maximum likelihood in PAUP* 4.0b8/4.0d78
(Swofford 2002) (Figure 1). The subspecies of J. coenia are
closely associated within the monophyletic genus Junonia.
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