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Complete mitochondrial genome of the pearly razorfish Xyrichtys novacula:
phylogenetic analysis of its placement within the Labridae family
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ABSTRACT

In this paper, we report the complete mitochondrial genome (17,306 bp) of the pearly razorfish
Xyrichtys novacula Linnaeus, 1758, a labrid that inhabits tropical and temperate Atlantic waters and the
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Mediterranean Sea. The circular double-stranded sequence contains the typical teleost gene order with

13 protein-coding genes, 22 tRNA, 2 rRNA, 1 control region, and 2 intergenic spacers between the
rRNAs. Using the sequences of all protein-coding genes, we inferred the phylogeny for the Labriade
family using 24 labrids and 3 outgroup species that placed X. novacula in a monophyletic group includ-
ing species from the Pseudocheilines, Pseudolabrines, and Julidines.

The Labridae (wrasses) is an extensive family (82 genera and
about 600 species) of teleost fishes found in coastal temper-
ate and tropical marine waters worldwide (Nelson et al.
2016). In this paper, we studied the pearly razorfish (Xyrichtys
novacula, novaculines), a labrid species exploited by fisheries
in tropical and temperate coastal waters of the Eastern and
Western Atlantic and the Mediterranean Sea (Alds et al. 2012,
2016). The phylogeny of the Labridae has been previously
reported (Westneat and Alfaro 2005), but the pearly razorfish
was not considered. Furthermore, important genetic differen-
ces have been found among Atlantic and Mediterranean
populations, suggesting different cryptic species across
X. novacula (Nirchio et al. 2019). The information we provide
can be useful for future phylogenetic and taxonomic studies
on the pearly razorfish and closely related taxa.

The specimen analyzed in this study was obtained from a
Mediterranean wild population in the Palma Bay, Mallorca,
Spain (39.439775 N, 2.732251E). The specimen has been depos-
ited and registered at the Mediterranean Institute for Advanced
Studies Collection (ID: IMEDEA108426). For sequencing pur-
poses, intestinal tissue was excised using a sterile scalpel, stored
in RNA later and frozen at —80°C. The DNA extraction was per-
formed as detailed in Urdiain et al. (2008). Paired-end libraries
were constructed using Nextera DNA Flex Library Prep and
sequenced (150bp fragment length) by FISABIO (Valencia,
Spain) using Illlumina NextSeq. We used SolexaQA tool v3.1.4.
(Cox et al. 2010) to trim the paired-end reads with a quality
score below 20 and discarded fragments <50bp in length. The
trimmed reads were assembled with IDBA v1.1.1 assembler
(Peng et al. 2012) using the “~pre-correction” option. The com-
plete mitogenome contig sequence was annotated and vali-
dated using MITOS2 (Bernt et al. 2013) and tbl2asn and
submitted to GeneBank (accession number MN794015).
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The circular mitogenome is 17,306 bp in length with slight
A-T bias 52.8%. It has 13 protein-coding genes (PCG, 12 in
the plus strand and nad6 in the minus), with start and stop
codons matching the reported for other Labridae (Niu et al.
2018; Guo et al. 2019; Song et al. 2019) except for stop
codon (TAG) in nadl, nad2, nad3, and nad5, and stop codon
(TAA) in atp6 and cox3. The genome contains 22 tRNA (14 in
the plus strand and trnS2, trnE, trnP, trnQ, trnA, trnN, trnC,
and trnY in the minus), 12S and 16S rRNA in the plus strand,
a 921 bp control region, and two intergenic spacers between
the ribosomal genes, which have been previously described
in other teleosts (Zhuang et al. 2013).

We obtained mitochondrial PCG sequences for 23 labrids
and three outgroups from GeneBank (accession numbers in
Figure 1). We aligned each PCG using TranslatorX (Abascal
et al. 2010) and used a concatenated sequence in ig-tree
v.1.6.8 (Nguyen et al. 2015) to find the best partition scheme
(-sp command), evolutionary models, tree topology, branch
lengths, and fast bootstrap support (Figure 1). We did not
include nad5 and nadé for P. flagellifer and P. eoethinus due
to suspected chimerism in the GeneBank sequences. The
genus Xyrichtys was placed within a monophyletic group
including species of the wrasses groups Pseudocheilines,
Pseudolabrines, and Julidines, consistent with Westneat and
Alfaro (2005). The gene rearrangements detected in the phyl-
ogeny by the software Trex (http://pacosy.informatik.uni-leip-
zig.de/185-0-TreeREx.html) are detailed in Figure 1.
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Embiotoca jacksoni -NC_029362
Etroplus maculatus -NC_011179
Platax orbicularis -NC_013136
Calotomus japonicus -NC_035427
Chlorurus sordidus -NC_006355
Scarus forsteni -NC_011928
Scarus rubroviolaceus -NC_011343
Scarus ghobban -NC_011599
Scarus schlegeli -NC_011936
Bolbometopon muricatum -NC_033901
' 1 % Cheilinus fasciatus -NC_037707
-1 Cheilinus undulatus -NC_013842
Labrus bergylta -FKLU010017751 1
Halichoeres trimaculatus -NC_011199
Halichoeres tenuispinis -NC_011191
Halichoeres melanurus -NC_009066
Halichoeres nigrescens -NC_041194
Macropharyngodon negrosensis -NC_028289
Stethojulius strigiventer -AP018523
Parajulis poecilepterus -NC_009459
Halichoeres hartzfeldii -NC_037708
1 I: Pseudolabrus eoethinus -NC_012055
Pseudolabrus sieboldi -NC_009067
I

Pteragogus flagellifer -NC_010205 |

_1|_—" Choerodon schoenleinii -NC_025771
Bodianus oxycephalus -NC_028423
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Figure1. Maximum likelihood phylogenetic tree highlighting the placement of Xyrichtys novacula. The bootstrap support values were obtained via 1000 pseudorepli-
cates. Gene rearrangements are circled and marked as 11 (inversion trnQ), 12 (inversion trnP), T1 (transposition trnQ, trnM), T2 (transposition trnH, trnS7). The best
partition schemes and models were: 1st codon sites (GTR + 1+G), 2nd codon positions (GTR + I1+G), and 3rd codon nucleotides (GTR + I+G). The GeneBank acces-

sion number follows the name of each species.
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