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ABSTRACT

The lesser aspen webworm moth, Meroptera pravella, is a small pyralid that uses quaking aspen
(Populus tremuloides) and related tree species as larval hosts. Whole-genome Illumina sequencing
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allowed the assembly of a complete circular mitochondrial genome of 15,260 bp consisting of 80.7% AT

nucleotides, 22 tRNAs, 13 protein-coding genes, 2 rRNAs and a control region. Mitogenome structure
maintains complete synteny with other sequenced pyralid mitogenomes. Parsimony and maximum-
likelihood phylogenetic reconstruction places M. pravella within monophyletic subfamily Phycitinae and
monophyletic family Pyralidae. The Pyralidae, with monophyletic sister family Crambidae, constitute
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monophyletic superfamily Pyraloidea, which is consistent with conventional taxonomy.

The Living Prairie Mitogenomics Consortium seeks to
accumulate arthropod mitochondrial genomes from a single
location to produce a reference library for improved DNA-
based species identification and phylogenetics (McCullagh
2016). Mitochondrial genome sequences were assembled and
annotated by undergraduates in a course of inquiry-based
learning exercise (Marcus et al. 2010). Students analyzing the
data successfully (which were further curated by the
instructor) belong to our consortium.

The Living Prairie Museum (LPM) consists of 12.9 hectares
of relict unploughed prairie maintained by periodic controlled
burns located in Winnipeg, Manitoba, Canada (GPS 49.889607
N, —97.270487 W). Over 160 native plant species occur at
LPM, supporting a rich arthropod fauna. Arthropods were
sampled weekly during the 2015 growing season.

On 17-18 July 2015, a USDA blacklight trap (Winter 2000)
was deployed to collect night-flying insects. One adult speci-
men of the lesser aspen webworm moth Meroptera pravella
(Pyralidae, project specimen number 2015.07.17.012) was
trapped. This specimen likely originated from a nearby grove
of quaking aspen (Populus tremuloides) larval host plant
located at LPM. The specimen was pinned, spread and depos-
ited in the collection of the Wallis Roughley Museum
of Entomology at the University of Manitoba (voucher
JBWM0363025).

DNA was prepared (McCullagh & Marcus 2015) and
sequenced by lllumina MiSeq (San Diego, CA) (Peters &
Marcus 2017). Overall, 2,958,411 paired reads (total 1.7 Gb)
were assembled in Geneious 10.1.2 to a Plodia interpunctella

(Pyralidae) reference mitogenome (KT207942.1) to reconstruct
a complete mitogenome sequence for M. pravella (GenBank
MF073207). Annotation was performed with reference to
P. interpunctella and Junonia lemonias (Nymphalidae,
KP941756) mitogenomes (McCullagh & Marcus 2015). The
complete M. pravella nuclear rRNA repeat (GenBank
MF073208) was also assembled and annotated with respect
to the Attacus ricini rfRNA repeat (Saturniidae, AF463459)

The circular mitogenome of M. pravella consists of
15,260 bp with nucleotide composition of 39.5% A, 11.6% C,
7.7% G and 41.0% T. Meroptera pravella maintains complete
synteny with other mitogenomes from superfamily
Pyraloidea and other Ditrysian Lepidoptera (Cao et al. 2012).
Meroptera pravella COIl has an aberrant start codon (CGA)
that is typical of insects (Peters & Marcus 2016). Four mito-
chondrial protein-coding genes (NAD2, COIl, COIl and NADS)
have aberrant single-nucleotide (T) stop codons. As in many
other arthropods, all M. pravella tRNAs have standard clo-
verleaf secondary structures except for trnS (AGN) which
has the dihydrouridine arm replaced by a loop (McCullagh
& Marcus 2015). The rRNAs (775bp 12S and 1382bp 16s)
are composed of 84.7% AT while the putative control
region (278 bp) is 96.0% AT.

We reconstructed a phylogeny using mitogenomes from
M. pravella, 7 other Pyralid moth species, 24 Crambidae
species and representatives from the related families
Thyrididae, Alucitidae and Pterophoridae. Sequences were
aligned in CLUSTAL Omega (Sievers et al. 2011) and ana-
lyzed by parsimony and maximum likelihood in PAUP*
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Figure 1. Maximum-likelihood phylogeny (GTR + 1+ G model, | =0.2790, G = 0.4760, likelihood score 190,748.88) of Meroptera pravella and related species in fami-
lies Pyralidae, Crambidae, Thyrididae, Alucitidae and Pterophoridae based on one million random addition heuristic search replicates (with tree bisection and recon-
nection) of aligned complete mitochondrial genomes. One million maximum parsimony heuristic search replicates produced a nearly identical tree topology for
family Pyralidae (parsimony score 41,119 steps), but with a monophyletic Glyphodes and with Evergestis as sister to the Diatraea-Pseudargyria-Chilo clade in the
Crambidae. Numbers above each node are maximum-likelihood bootstrap values and numbers below each node are maximum parsimony bootstrap values

(each from one million random fast addition search replicates).

4.0b8/4.0d78 (Swofford 2002) (Figure 1). Phylogenetic ana-
lysis places M. pravella as the basal lineage within subfamily
Phycitinae of family Pyralidae and supports the conventional
sister taxon relationship between monophyletic families
Pyralidae and Crambidae in superfamily Pyraloidea (Munroe
& Solis 1998).
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