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ABSTRACT
The mitogenome of Hyalella lucifugax from Lake Titicaca, obtained using Illumina NGS technology, is
described. The mitogenome attains 14,994 bp (although the control region could not be completed)
and comprises the standard set of 2 rRNAs, 13 protein-coding genes, and 22 tRNA genes, plus two
non-coding regions. A phylogenetic analysis based on the protein-coding mitochondrial genes from
representatives from all amphipod genera with available sequences in GenBank recovers the mono-
phyly of H. lucifugax with the superfamily Talitroidea.
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Hyalella Smith, 1874, is the most common amphipod genus
in inland waters of both North and South America, and
constitutes a model organism in ecotoxicology and gene
expression studies (Major et al. 2013; Wu et al. 2014;
Hasenbein et al. 2015). The genus – endemic to the
Holarctic and Neotropical regions – currently comprises 70
species (Horton & Lowry 2013), of which 18 occur in Lake
Titicaca, most of them being endemic to the Lake
(Gonz�alez & Coleman 2002). Here, we present the first mito-
genome sequence for the genus Hyalella. The H. lucifugax
(Faxon, 1876) sample was collected in 2007 at 23 m depth
in Bah�ıa de Copacabana, on the Peruvian sector of the lake
(16�12010.8000S, 69�23027.6000W). Voucher specimens have
been deposited at the DNA and tissue collection of the
Biodiversity, Systematics, and Evolution group (Bio6Evo) of
the University of the Balearic Islands with accession number
1618.

A shotgun genomic library was sequenced in parallel with
other samples on the Illumina HiSeq2500 platform version 3
(Illumina Inc.) with 160 bp paired-end reads using standard
protocols. A nearly complete mitogenome of 14,994 bp (6362
high-quality reads, average coverage 68�) was obtained.
Genes were annotated using the MITOS webserver (Bernt
et al. 2013) and sequenced with the annotated features sub-
mitted to ENA (accession number LT594767).

The mitogenome shows an Aþ T bias (A 33.73%; C
14.09%; G 15.47%; and T 36.71%) and the gene content com-
prising 13 protein-coding genes (PCGs), 22 tRNAs, and 2 ribo-
somal genes. An AT-rich (85.65%) non-coding region of at
least 223 bp (but that might be longer since the region could
not be completed) is located between rrnS and trnC genes.
This region can potentially form a stem-loop secondary struc-
ture that might correspond to the origin of replication.
Another downstream non-coding region of 663 bp is also AT-
rich (85.07%) and includes numerous short palindromes. PCGs
order is identical to the putative ancestral Pancrustacean
mitogenome but some tRNA genes seem to have been rear-
ranged. Most genes are encoded at theþ strand (with the
exception of nad1, nad4, nad4l, nad5, rrnS, and rrnL and
seven tRNAs). Start codons correspond to the canonical ATA
or ATG except for cox1 and nad4L (ATT), atp8 (ATC), and nad5
(TTG). Likewise, most stop-codons are the canonical TAA or
TAG except for nad2, nad5, and nad4 genes that instead dis-
play a single T.

Representative species from all amphipod genera with
mitogenome sequences available in GenBank plus isopods
and a mysid as outgroup were used to assess the phylogen-
etic placement of H. lucifugax, which was recovered as sister
to Parhyale hawaiensis (Dana, 1853) (superfamily Talitroidea;
Figure 1).
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Figure 1. Maximum-likelihood phylogeny obtained using IQTREE multicore v. 1.3.12 (Nguyen et al. 2015) based on the nucleotide sequences of protein-coding
genes of 14 amphipod species plus nine outgroups showing the systematic placement of H. lucifugax. The nucleotide sequences of the 13 PCGs were aligned in
TranslatorX (Abascal et al. 2010) with poorly aligned regions removed in Gbloks v. 0.91b (Talavera & Castresana 2007). The best partitioning scheme and evolutionary
model for each partition was assessed in PartitionFinder v 1.1.1 (Lanfear et al. 2012). Node numbers represent bootstrap support values evaluated with 1000 boot-
strap replicates. GenBank accession numbers follow species names.
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