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Next-generation technologies for determination of genomics and transcriptomics composition have a wide range
of applications. Moreover, the development of tools for big data set analysis has allowed the identification of mol-
ecules and networks involved in metabolism, evolution or behavior. By natural habitats aquatic organisms have
implemented molecular strategies for survival, including the production and secretion of toxic compounds for
their predators; therefore these organisms are possible sources of proteins or peptides with potential biotechno-
Anthopleura dowii logical application. In the last decade anthozoans, mainly octocorals but also sea anemones, have been proben to
Sea anemone be a source of natural products. Members of the genus Anthopleura are one of the best known and most studied
Mumina sea anemones because they are common constituents of rocky intertidal communities and show interesting eco-
logical and biological phenomena (e.g. intraespecific competition, symbiosis, etc.); however, many aspects of
these taxa remain in need to be analyzed. This work describes the transcriptome sequencing of Anthopleura
dowii Verrill, 1869 (Cnidaria: Anthozoa: Actiniaria); this is the first report of this kind for these species. The
data set used to construct the transcriptome has been deposited on NCBI's database. Illumina sequence reads
are available under BioProject accession number PRJNA329297 and Sequence Read Archive under accession

number SRP078992.
© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Specifications 1. Direct link to deposited data

Organism/cell line/tissue

Anthopleura dowii Verrill, 1869 (Cnidaria:
Anthozoa: Hexacorallia: Actiniaria: Actiniidae)

Sex

Sequencer or array type
Data format
Experimental factors

Experimental features

Consent
Sample source location

N/A

Illumina Genome Analyzer IIx

Raw data

Transcriptome profiling of sea anemone
Anthopleura dowii Verrill, (1869)

Live specimens of the sea anemone
Anthopleura dowii Verrill, (1869) was
collected in intertidal zone in Ensenada, Baja
California, México. Tentacles were dissected
and macerated for RNA isolation and de novo
transcriptome assembly.

N/A

Intertidal zone of Ensenada, Baja California,
México
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2. Introduction

Sea anemones (Cnidaria: Anthozoa: Hexacorallia: Actiniaria) are
generally opportunistic predators; they produce stinging capsules gen-
erally called nematocyts, which are differentially distributed across the
different tissues of the polyp. Historically, tentacles have been the main
source of tissue from which toxin peptides have been isolated because
of easy access to them and the relatively high contraction of nemato-
cysts in this tissue. Nematocysts have a variety of biologically active
compounds such as proteins and peptides with activity of ion channels
blockers and modulators, cytolysins, phospholipases and protease in-
hibitors, all these bioactive molecules of interest for biotechnological
applications [1]. These compounds have been isolated mainly from ten-
tacles and acrorhagi using diverse physical or chemical methods, and
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isolated from extracts by fractions guided by bioassay, purify them and
determine their chemical composition and action mechanism [2-4].

The use of deep-sequencing technologies as RNA-seq have allowed
the identification and quantification of bioactive compounds of biotech-
nological importance [5]. Nonetheless, only a limited number of
transcriptomes from sea anemones have been sequenced so far [6-11]
Here we performed de novo transcriptome assembly for the sea
anemone Anthopleura dowii Verrill (1869) (Actiniaria: Enthemonae:
Actinioidea: Actiniidae) by next-generation sequencing.

3. Experimental design, materials and methods
3.1. Specimens

Two specimens of the actiniarian A. dowii Verril (1869) were collect-
ed in the intertidal zone of Ensenada, Baja California, Mexico. Live spec-
imens were transported to the laboratory and tentacles were dissected
for RNA isolation.

Specimens were identified using polyp anatomy and the distribution
and size of cnidae in various regions of the polyps; in addition, we used
two partial mitochondrial markers (partial 12S rDNA and16S rDNA)
following molecular methodologies detailed in [12] for specimen iden-
tification. Voucher specimens fixed in ethanol have been deposited at
the American Museum of Natural History (AMNH).

3.2. RNA extraction, RNA-seq and transcriptome assembly

RNA was isolated using the SV Total RNA Isolation System
(Promega) following the protocol provided by the manufacturer. Brief-
ly, 30 mg of tentacle tissue were manually macerated to homogeneity
with a Kontes microtube pellet pestle rod (Daigger) in a 1.5 ml
microcentrifuge tube with 175 pl of the provided RNA Lysis Buffer.
After dilution with 350 pl of the RNA Dilution Buffer the sample was
heated for 3 min at 70 °C. Cellular debris were then discarded by centri-
fugation. The cleared lysate was mixed with 95% ethanol and trans-
ferred to one of the spin baskets supplied with the kit. After washing
with the RNA Wash Solution, the sample was treated with the provided
DNAse for 15 min and then washed twice with the RNA Wash Solution.
After centrifugation, total RNA was recovered in nuclease-free water.
The RNA was quantitated with a Nanodrop 1000 (Thermo Scientific)
and its integrity was confirmed using a 2100 Bioanalyzer (Agilent Tech-
nologies). RIN values (RNA integrity number) of 8.5 were obtained, in-
dicating that the RNA had the needed quality to proceed to library
construction and high-throughput sequencing.

A complementary DNA (cDNA) library was constructed from the ob-
tained total RNA, using the Illumina TruSeq Stranded mRNA Sample
Preparation Kit, following the protocol provided by the supplier. Auto-
mated DNA sequencing was performed at the Massive DNA Sequencing
facility in the Institute of Biotechnology (Cuernavaca, Mexico) with a
Genome Analyzer IIx (Illumina), using a 72 bp paired-end sequencing
scheme over cDNA fragments ranging in size of 200-400 bp. Each li-
brary consisted of two fastq files (forward and reverse reads), from
which the adaptors were clipped-off. The quality of cleaned raw reads
was verified with the FastQC program (http://www.bioinformatics.
bbsrc.ac.uk/projects/fastqc/).

3.3. Transcriptome de novo assembly

A. dowii Verrill (1869) RNA-seq raw data was de novo assembled
using Trinity [13], a program based in De Brujin graphs for the assembly
of short reads. Trinity was executed using default parameters for the as-
sembly of paired-end reads. For mapping and abundance estimation,
reads were mapped with Bowtie [14], using the reconstructed tran-
scriptome as a reference. Abundance of transcripts were estimated by
RSEM [15], as described in the Trinity protocol [16]. Global GC content
of the sequences was determined using Emboss GeeCee tool [17].

Table 1
Statistics of the A. dowii Verrill (1869) assembly.

No. of raw data bases 5,989,351,536

No. of read pairs 41,592,719
No. of assembled bases 67,045,873
No. of assembled genes 76,580

No. of assembled transcripts 94,775
Assembly GC percent 40.65
Contig N50 1179
Average contig 707.42

A total of 70,097,332 raw reads from Illumina technology were pro-
duced for A. dowii Verrill (1869) transcriptome sequencing. These reads
were assembled by Trinity pipeline resulting in 72,684 contigs with a
N50 = 1179 bp, average length of 707 bp. (Table 1). This work provides
the first transcriptome assembly for the sea anemone A. dowii Verrill
(1869). The information presented here may be useful to identify new
molecules for biotechnology and pharmaceutical relevance.

3.4. Availability of supporting data

All data used to constuct the transcriptome have been deposited on
NCBI's database under the BioProject accession number PRJNA329297.
Raw Illumina sequence reads are available in the NCBI's Sequence
Read Archive (SRA) under accession number SRR3932753.
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