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ABSTRACT. Microsatellite markers are widely used to solve problems related to the population structure
and genetic diversity of organisms. The study of the population structure of cosmopolitan freshwater
sponges and endemic Baikal sponges is necessary because sponges serve as biological indicators.
Population studies of Baikal endemic sponges have not been previously conducted. Due to the mass
mortality and disease of sponges observed in Lake Baikal in the past decade, research in this field is
of special relevance. In this work, for the first time, we developed universal microsatellite markers for
population genetic studies of freshwater sponges of the species Lubomirskia baikalensis and Ephydatia
muelleri using bioinformatics methods based on complete genomes analyses. In total, we developed 75
loci with microsatellite sequences of a length suitable for both species. These markers will be tested
on sponge samples of the species Lubomirskia baikalensis and Ephydatia muelleri that have different life

cycles and habitat conditions at early stages.
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1. Introduction

Population-genetic studies now play an important
roleininvestigating the structure of natural communities
and the anthropogenic impact, from which they suffer.
Over the past decade, microsatellite markers have been
widely used to solve problems related to the population
structure and genetic diversity of organisms (Gui and
Zhou, 2010; Vieira et al., 2016). The research on the
population structure of the cosmopolitan freshwater
sponges and endemic Baikal sponges is currently very
relevant. In recent years, mass mortality and disease
of sponges were observed in Lake Baikal, which is an
alarming sign, because sponges make up the bulk of
the benthos biomass in the lake. (Pile et al., 1997)
According to the existing data, sponge disease can be
associated with the negative impact of such factors as
anthropogenic pollution, increase in water temperature,
eutrophication and the introduction of alien species
(Webster et al., 2008a; 2008b; Lopez-Legentil et al.,
2010) as well as accompanied by a change in the
microbiome of the sponges.

Additionally, sponges, being filter feeders, serve
as a biomarker of the state of aquatic ecosystems. Until
recently, the development of microsatellite markers
has been problematic, because it was difficult to
distinguish sponge genes from eukaryotic symbiont
genes and required large volumes of laboratory wet
work. The development of universal markers for several
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species was possible only by testing in the laboratory
previously developed markers for closely related
species. However, after the implementation of NGS
sequencing methods and the publication of the first
genomes, the development of microsatellite markers
has become less time-consuming, which also enabled
the development of microsatellite markers suitable
for several species based on genomic data (Guichoux
et al., 2011). In this work, for the first time, we use
previously published complete genomes (Kenny et al.,
2019; 2020) for the bioinformatics-based development
of universal microsatellite markers for cosmopolitan
freshwater sponges, Ephydatia muellery, and endemic
Baikal sponges, Lubomirskia baikalensis.

2. Materials and methods

Microsatellite repeats were detected in the
Lubomirskia baikalensis genome with flanking regions
of 200 bp on each side using a SSRome web service
developed by Mokhtar et al. (2019). The detected
repeats with flanking regions were aligned to the
assembly of the Ephydatia muelleri genome (Kenny et
al., 2020) using the Blast+ package (Camacho et al.,
2009). Alignments with a length of 300 bp or more
were used for further analysis. After pairwise alignment
of the same loci in genomes of Ephydatia muelleri and
Lubomirskia baikalensis using the BioEdit 7.0 software
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package, common loci with microsatellites of suitable
length were identified for both species.

3. Results

In the Lubomirskia baikalensis genome, we
identified 6900 loci containing microsatellite sequences
with a unit length from 2 to 6 bp and several repeats
from 9 to 23. Upon alignment with the Ephydatia muelleri
genome, 252 candidate loci were selected, 29.7% of
which had length and structure of microsatellite repeats
suitable for both species.

We selected 75 most promising loci. They will
be tested on samples of the Ephydatia muelleri and
Lubomirskia baikalensis sponges collected at sites with
different landscapes and hydrological regimes, which,
presumably, form different populations. These data will
allow us to conduct a comparative population analysis
of cosmopolitan and endemic freshwater sponges with
different reproduction patterns and different life cycles.
Moreover, the obtained data will contribute to the
assessment of the possible recovery of the Lubomirskia
baikalensis populations, which currently faces mass
disease and mortality.
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