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Genes expression related to the effects of hypoxia
in the marine mussel, Mytilus galloprovincialis
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Abstract — Despite that mussel is an important object of
mariculture and can play the role of an ecosystem bio-indicator,
the study of the effect of hypoxia on these molluscs is limited
only by biochemical and RT-PCR experiments for individual
genes (enzymes). There is no data on changes in the expression
profile of all genes based on RNA sequencing. At the same time,
an understanding of physiological processes requires
comprehensive studies based on the study of the expression of
all genes in target tissues. At this work, the transcriptomes of the
gills of Mytilus galloprovincialis exposed to hypoxic stress (DO
0.3 mg/l) for 24h were sequenced using Illumina technology for
the first time. The raw reads assembled into 255,302 transcripts
with an N50 value of 1,273 nt. A total of 65 transcripts that
differed in abundance in the hypoxia-exposed mussels were
identified. Their putative function was assigned using BLAST.
The data obtained will allow further large-scale studies for other
targeted tissues and to study all aspects of the physiological
response of M. galloprovincialis to the emerging oxygen
deficiency in the environment.
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Motivation and aim

There is a lack of works based on transcriptomics data
about the expression of genes in mussels hypoxia-exposed.
Most of them are devoted to the study of changes in the
activity of the enzymes and their concentration in various
tissues [1-4]. Very few studies analyzing gene expression
changes using RT-PCR methods due to the insufficient
nucleotide sequences of the target genes [2, 5, 6],
transcriptomics data on the influence of hypoxia is absent.
Thus, the analysis of differentially expressed genes will
probably allow to identify new physiological processes that
are activated in the cells of target tissues at the molecular level.

Methods

Mussels, M. galloprovincialis (shell length 56.3+/- 1.5
mm, weight 12.7+/-2.1 g, n=16) were placed in a tank with
seawater. Hypoxic conditions were conducted by bubbling of
the water with nitrogen gas reaching the concentration 0.3
mg/l. Oxygen concentration was controlled on oxygen sensor
(Ohaus, USA). After 24 h incubation in hypoxia, gill tissue
was obtained and RNA was extracted using Zymo Research
Quick RNA mini extraction kit (R1050, Zymo Research).
Total RNA was isolated from gill tissues of mussel from
control (4 ind.) and experimental (3 ind.) group. The libraries
were synthesized with TruSeq Stranded Total RNA Library
Prep (20020596, Illumina) and single-end sequencing as 150
nt reads was done on [llumina NextSeq 500 instrument.
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Quality and length trimming of the reads was conducted
using Fastp v. 0.20.0. The cleaned sequencing reads were then
de novo assembled using Trinity v. 2.0.6 with default
parameters. Sequence similarity and annotation of transcripts
was performed using local BLAST v. 2.9.0+. The predicted
protein regions were mapped to Gene Ontology (GO) and
Pfam. GO was used to get an overview of the proportion of
enriched GO terms between normoxia and hypoxia.

Results

Differentially expressed genes in gills during oxygen
depletion stress were obtained based on total RNA-seq. The
raw reads assembled into 255,302 transcripts with an N50
value of 1,273 nt. Changes in gene expression in control
compared to experimental groups were estimated. A total of
65 transcripts that differed in abundance in the hypoxia-
exposed mussels were identified. The GO analysis was
performed on the differentially expressed transcripts of
mussels inside the control and experimental group. Besides, a
qualitative comparative analysis was carried out on 50
differentially expressed genes that were identified in gill
tissues for M. galloprovincialis exposed to hypoxic stress (DO
2 mg/1) for 24h.

The obtained data will allow to further study in more detail
all aspects of the physiological response of M.
galloprovincialis to the emerging oxygen deficiency in the
environment.
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