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ABSTRACT
In this study, we describe the complete mitochondrial genome of Diopatra cuprea (Bosc, 1802). The
mitogenome was found to contain 14,990 base pairs (67.53% Aþ T content), with a total of 37 genes
(13 protein coding, 22 transfer RNAs, and 2 ribosomal RNAs). This study also examined mitogenome
phylogenetics relationships of closely related species and recovered that D. cuprea is closely related to
eunicids. This work has added to the genetic resources for furthering evolutionary studies of Annelida.
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The species Diopatra cuprea (Bosc, 1802), commonly known
as the plumed worm, is an annelid worm in the family
Onuphidae. Diopatra cuprea builds capped, cylindrical spiral
tubes made from debris, such as shells, sediment, pebbles,
and plant matter (Konhauser et al. 2020). The constructed
tube provides protection and facilitates food gathering for
the worm. Stable isotope analyses suggest that members of
Onuphidae are broad omnivores, using jaws to capture
organic material for consumption (Pardo and Amaral 2006;
Jumars et al. 2015). Along with other polychaetes, D. cuprea,
is important to the ecosystem not only as prey, but also in
terms of bioturbation (Woodin 1974), ensuring mixing of
organic material in the sediment surrounding the tube
(Matsui et al. 2004). Geographically, D. cuprea can commonly
be found along the western Atlantic coast, in the Caribbean
Sea, and in the Gulf of Mexico (Konhauser et al. 2020). This
taxon is considered a species complex with current taxonomy
hindering species diversity; a recent study using morpho-
logical and molecular data resulted in the description of four
new species previously identified as D. cuprea for the
Brazilian coast (Seixas et al. 2021). This discovery of previ-
ously undescribed species highlights the need for DNA
resources. In this study, we described the complete mito-
chondrial genome of Diopatra cuprea, sampled from the pan-
handle of Florida.

Diopatra cuprea was collected from Apalachee Bay,
Wakulla county, Florida, United States (30�02056.800N,
84�04048.700W) and preserved in 200 proof ethanol. The speci-
men was deposited in the invertebrate collection at Florida
Museum of Natural History (www.floridamuseum.ufl.edu,
John D. Slapcinsky, slapcin@flmnh.ufl.edu) under voucher

number Annelida 009278. Total genomic DNA was extracted
using the DNeasy Blood and Tissue kit (Qiagen). DNA libraries
were constructed using Illumina HiSeq (Illumina, San Diego,
CA), and were sequenced using HiSeq platform, with 250-bp
paired-end reads at the Hubbard Center for Genomics,
Sequencing Core Facility (Durham, NH). Sequencing resulted
in 7,671,076 raw reads, which were trimmed and normalized
using Geneious Prime V. 2021.0.3 (https://www.geneious.
com), followed by de novo assembly. The assembled genome
was annotated using MITOS2 (Bernt et al. 2013). To infer
phylogenetic placement, a maximum-likelihood phylogenetic
tree was constructed using MEGA-X (Kumar et al. 2018) with
default settings and 1000 bootstrap replicates (Figure 1). The
phylogenetic placement of D. cuprea was investigated using
six other complete mitochondrial genomes of related species:
Eunoe nodosa (MW557378.), Gesiella jameensis (MV794260.1),
Glycera dibranchiata (KT989318.1), Marphysa sanguinea
(KF33802.1), Marphysa tamurai (MG205526.1), and Orbinia lat-
erillii (AY961084.1). Annotation of the assembled genome
was conducted with MITOS2 (Bernt et al. 2013).

The complete mitogenome of Diopatra cuprea was
14,990 bp in length (GenBank accession number: MZ434957),
with an adenine and thymine concentration of 67.53% (A
29.85% and T 37.68%) and guanine concentration of 10.52%
and cytosine concentration of 21.95%. The complete mito-
chondrial genome contained 13 protein-coding-genes, 22
tRNA genes, and 2 ribosomal RNA genes (rrnS and rrnL). The
standard start codon is ATG (making up 64% of start codons)
and the stop codon is TAA (making up 57% of stop codons).
Diopatra cuprea clustered with M. sanguinea and M. tamurai,

CONTACT Viktoria E. Bogantes vbogantesaguilar@uwf.edu Department of Biology, University of West Florida, Pensacola, FL, USA
All authors contributed equally to this work.
� 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

MITOCHONDRIAL DNA PART B
2022, VOL. 7, NO. 1, 49–50
https://doi.org/10.1080/23802359.2021.2008838

http://www.floridamuseum.ufl.edu
mailto:slapcin.ufl.edu
https://www.geneious.com
https://www.geneious.com
http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2021.2008838&domain=pdf&date_stamp=2021-12-08
http://orcid.org/0000-0002-4331-9703
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com


two members in the Eunicidae family, which is sister to
G. dibranchiata and two polynoids.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This work was supported by the Maximizing Access to Research Careers
(MARC) grant funded by the National Institutes of Health (NIH) [No.
2T34GM110517-07S1].

ORCID

Alexis M. Janosik http://orcid.org/0000-0002-4331-9703

Data availability statement

The data that support the findings are openly available in NCBI (https://
www.ncbi.nlm.nih.gov/), reference number (MZ434957). The associated
BioProject, SRA, and Bio-Sample numbers are PRJNA731158,
SRR14596718, and SAMN19272656 respectively.

References

Bernt M, Donath A, J€uhling F, Externbrink F, Florentz C, Fritzsch G, P€utz J,
Middendorf M, Stadler PF. 2013. MITOS: improved de novo Metazoan
Mitochondrial Genome Annotation. Mol Phylogenet Evol. 69(2):
313–319.

Jumars PA, Dorgan KM, Lindsay SM. 2015. Diet of worms emended: an
update of polychaete feeding guilds. Ann Rev Mar Sci. 7:497–520.

Konhauser KO, Hao W, Li Y, Gunten K, Bishop BA, Alessi DS, Tarhan LG,
O’Connell B, Robbins LJ, Planavsky NJ, et al. 2020. Diopatra cuprea
worm burrow parchment: a cautionary tale of infaunal surface reactiv-
ity. Lethaia. 53(1):47–61.

Kumar S, Stecher G, Li M, Knyaz C, Tamura K. 2018. MEGA X: molecular
evolutionary genetics analysis across computing platforms. Mol Biol
Evol. 35(6):1547–1549.

Matsui GY, Ringelberg DB, Lovell CR. 2004. Sulfate-reducing bacteria in
tubes constructed by the marine infaunal polychaete Diopatra cuprea.
Appl Environ Microbiol. 70(12):7053–7062.

Pardo EV, Amaral ACZ. 2006. Foraging and mobility in three species of
aciculata (Annelida: Polychaeta). Braz J Biol. 66(4):1065–1072.

Seixas V, Steiner T, Sol�e-Cava A, Amaral A, Paiva P. 2021. Hidden diversity
within the Diopatra cuprea complex (Annelida: Onuphidae): morpho-
logical and genetics analyses reveal four new species in the south-
west Atlantic. Zool J Linn Soc. 191(3):637–635.

Woodin S. 1974. Polychaete abundance patterns in a marine soft-sedi-
ment environment: the importance of biological interactions. Ecol
Monogr. 44(2):171–187.

Figure 1. Maximum likelihood tree showing the phylogenetic relationship of Diopatra cuprea based on the full mitochondrial genomes of six other worm species,
with Orbinia latreillii as the outgroup. Bootstrap values are indicated at the nodes.
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