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Twenty eight out of 44 Chilean freshwaterfishes have been considered to fallwithin the vulnerable or threatened
category. Thus, information about the biology, ecology and the effects of the anthropic activity on these species is
fundamental to take appropriate conservation measures. In Chile the endemic silverside Basilichthys
microlepidotus inhabits mainly rivers surrounded by cities; during the last 10 years it was categorized as an
endangered species, thus more basic information is needed in order to elaborate a plan of protection for this
species. To this end, the transcriptome of B. microlepidotus was sequenced, assembled and characterized. A
total of 7.8 million reads (1.05 Gb) were obtained from the sequencing and 5.93 million reads (0.83 Gb) were
used for the de novo assembly, obtaining a total of 31,523 contigs. Of these, 13,724 contigs with expression in
all the individuals usedwere retained for the functional annotation. 7938 sequenceswere successfully annotated;
the biological processes class was themost highly represented, followed bymolecular function and cellular com-
ponent. These sequence data provide a useful newmolecular resource for future studies on gene expression and
the effects of the human activity on B. microlepidotus, whichwill facilitate obtainingmore information about that,
as well as the developing of appropriate conservation strategies for this species.

© 2014 Elsevier B.V. All rights reserved.
1. Introduction

Chilean freshwater systems have a reduced number (44) of native fish
species; 64% of them have been considered to fall within the vulnerable or
threatened category (Vila et al., 2006). Themain factors responsible for this
situation are habitat fragmentation, invasive species and pollution, all of
themproducedbyhumanactivities. Knowledge of the biology and ecology
of these fishes is limited (Habit et al., 2006; Vila et al., 2006), thus studies
analyzing the effects of anthropic activity on native species are fundamen-
tal to take appropriate conservation measures for each species.

Basilichthys microlepidotus is an atherinopsid endemic to Chile that
inhabits lakes and rivers from 28°S to 39°S (Quezada-Romegialli et al.,
2010; Veliz et al., 2012). It is a microphagous species, feeding on insect
larvae, small invertebrates, filamentous algae and detritus (Duarte et al.,
1971). It has been pointed out that it can survive in highly polluted rivers
(Vega-Retter et al., 2014). Considering that B. microlepidotus is indicated
as an endangered species (Vila et al., 2006), future conservationmeasures
will need information about its health, stress responses and adaptive
responses to human activity.

Transcriptomics studies using Next-Generation Sequencing generate
a large amount of data that contribute to the understanding of how
ter), dveliz@uchile.cl (D. Véliz).
species interactwith their environment and their response to the current
environmental change (Vera et al., 2008). The aim of this study was to
characterize the liver transcriptome of B. microlepidotus in order to facil-
itate future studies on gene expression and the effects of the human
activity, and the development of appropriate conservation strategies for
this species.
2. Data description

2.1. Sample collection and sequencing

Three individuals of B. microlepidotus were collected in the Maipo
River basin; the liver tissueswere transported in RNA-later (Life Technol-
ogies) to the laboratory. RNA extraction and purificationwere performed
with the PureLink™ RNA Mini Kit (Ambion) and the MicroPoly(A)
Purist™ kit (Ambion), respectively. Total RNA was checked using an
Agilent Model 2100 Bioanalyzer at OMICS Solutions (Santiago, Chile).
Three separate barcoded libraries were constructed with the Ion Total
RNA-SeqKit v2 (Life Technologies) and sequenced in an Ion Torrentplat-
form using the Ion 318 chip in OMICS Solutions (Santiago, Chile). Short
read and quality filtration were performed with PRINSEQ (Schmieder
and Edwards, 2011) and TRIMMOMATIC (Bolger et al., 2014) software.
More details are given in the Supplementary methods.
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Table 1
Summary of the data obtained from the Ion Torrent sequencing of
B. microlepidotus, trimming process, of de novo assembly and from the
contigs retained for annotation.

Total

Obtained from sequencing
Reads (million reads) 7.8
Nucleotides (Gb) 1.05
Mean read length (bp) 141.8

After trimming for de novo assembly
Reads (million reads) 5.93
Nucleotides (Gb) 0.83
Mean read length (bp) 146.8
Shortest sequence length (bp) 60
Longest sequence length (bp) 250

De novo assembly
Contigs 31,523
Non-redundant contigs 31,285
Shortest contig length (bp) 200
Longest contig length (bp) 6022
Mean contig length (bp) 593.43
N50 653

Contigs retained for annotation
Contigs 13,724
Shortest contig length (bp) 200
Longest contig length (bp) 6022
Mean contig length (bp) 836.8
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Fig. 1. Length statistics of the contigs with expression in the three individuals of B. microlepidotu
35% and 20.8% were annotated as molecular function and cellular components, respectively (B
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2.2. Transcriptome assembly

A total of 7.8 million reads were obtained from the sequencing per-
formed. After the trimming process 5.93million reads were retained for
the de novo assembly performed with the MIRA assembler (Cheveruex
et al., 1999). 31,523 contigs were obtained; 31,285 of these were non-
redundant contigs. To have a representative set of the liver contigs of
B. microlepidotus, reads of each individual were mapped back to the
assembled transcriptome using the alignment program TMAP (http://
github.com/iontorrent/TMAP/tarball/tmap.0.3.7) (for more details see
Supplementary methods) and contigs showing expression in the three
individuals were chosen. In total 13,724 contigs (Supplementary infor-
mation 1) with an average length of 836.8 bpwere retained for the func-
tional annotation (Table 1; Fig. 1A). The raw sequence data is accessioned
in the NCBI Sequence Read Archive (SRA accession SRP046041).

2.3. Functional annotation

The Blastx function was performed with a minimum E-value score
of 1.0E−06 and the gene ontology (GO) terms ofmolecular function, cel-
lular component, and biological process were assigned to the 13,724
retained contigs using the Blast2GO software (Conesa et al., 2005).
A total of 2803 sequences presented Blast results and 7938 (57.8%) se-
quenceswere successfully annotated (Fig. S1, Supplementary information
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Fig. 2. Gene ontology annotations based on Blast2GO analysis (level 2). Biological process (A), molecular function (B), cellular component (C).
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2). As expected, the species distribution of the Blast hits showed thatmost
hits correspond to fish species (Fig. S2, Supplementary information 2). A
total of 40,814 annotations (Supplementary information3) for the 13,724
contigs were obtained; the biological processes class was themost highly
represented (44.2%), followed by molecular function (35%) and cellular
component (20.8%) (Fig. 1B). These proportionswere similar to these de-
scribed for Oncorchynchus mykiss (Fox et al., 2014). For B. microlepidotus,
the biological processes involvedmainly the diversity of gene expression,
with predominance of cellular, metabolic and single-organism processes
(Fig. 2A), while the GO annotations for molecular functions were mostly
represented by binding and catalytic activity (Fig. 2B). The cellular com-
ponent class was mainly composed of cell, organelle, membrane and
macromolecular complex components (Fig. 2C). See Supplementary
methods for details regarding functional annotation.
Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.margen.2014.10.004.
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