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Abstract:
Sponge microbiome is an indicator of both natural and antropogenic stresses. In aquatic ecology,

metagenomic approaches makes it possible to investigate complex microbial communities and their
interactions within the host as well as with environment. A metagenomic study was performed
among 4 different samples of healthy and diseased freshwater sponges belong to Lubomirskia
baikalensis species collected from Baikal Lake, Bolshie Koty, Russia. The analysis of nucleotide
composition of the 165 rRNAmetagenomic libraries will be carried out on an IlluminaMySeq
sequencer. The PCR amplification of the V3-V4 16S rRNA ribosomal gene was used in this study.
The primary analysis of NGS sequencing data, removal of short and chimeric sequences, clustering
in OTUs (operational taxonomic units), assessment of biodiversity by calculating ACE, Chaol, and
Shannon indices will be carried out using the Mothur v.1.22.0 program (http://www. mothur.org).
The Pyrosequencing pipeline program (http://pyro.cme.msu.edu) will be used to determine species
diversity and taxonomic composition and compare communities. Data cluster analysis will be
performed using the Complete Linkage Clustering program, which is part of the Pyrosequencing
pipeline. A comparative analysis of the metagenomes of diseased and healthy sponges showed that
diseased sponges undergo a variety of nonspecific changes in the bacterial composition, in particular,
an increase in the number of Flavobacteria and a decrease in Alphaproteobacteria and Saprospirae.
The composition of the bacterial community is probably influenced by the type of sponge, as well as
the degree of disease affection. The results contribute to understanding the nature of changes in

symbiotic relationships during the development of discoloration syndrome in freshwater sponges.
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1. Introduction

Sponges (Porifera) are the oldest and most primitive multicellular animals [1]. The importance of
studying of the sponges is due to their basal position in the multicellular tree, combined with
insufficient knowledge of their origin, evolution, and taxonomy. Sponges are also important as
biofiltrators and bioindicators of the status of aquatic ecosystems and producers of biological active
substances [2].
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Sponges are ideal bioindicators of the environmental state, due to their simple body structure,
species richness and filter-feeding life style[2,3,4,5]. Sponges pump large quantities of water and
have ability to concentrate a wide range of chemicals from both the suspended and
dissolved phases of the water [3,4]. Additionally, sponges are tolerant of some pollutants, making
them suitable model organisms for monitoring studies [5,6].

Baikal sponges is an endemic family of 14 species [7,8]. Recently, Baikal sponges have been getting
sick and dying off [9,10,11]. Baikal sponges are closely associated with bacteria, and the composition
of the symbiotic community changes during the development of the disease [9,12]. We studied

bacterial diversity by metagenomic analysis by sequencing Illumina 16S rDNA libraries.

2. Experiments
Sequencing protocol

The analysis of nucleotide composition of the 16S rRNA metagenomic libraries will be carried out on
an Illumina MySeq sequencer. The PCR amplification of the V3-V4 16S rRNA ribosomal gene was
used in this study. The primary analysis of NGS sequencing data, removal of short and chimeric
sequences, clustering in OTUs (operational taxonomic units), assessment of biodiversity by
calculating ACE, Chaol, and Shannon indices will be carried out using the Mothur v.1.22.0 program
(http://www. mothur.org). The Pyrosequencing pipeline program (http://pyro.cme.msu.edu) will be
used to determine species diversity and taxonomic composition and compare communities. Data
cluster analysis will be performed using the Complete Linkage Clustering program, which is part of

the Pyrosequencing pipeline.
In silico metagenomic analysis

The metagenomic analysis was performed using the MG-RAST server V 4.0.3 software package [13].
The MG-RAST analysis workflow allows users to perform genus-level identification forms in GLE
(The graph module) reads; with access to a base called files for detailed investigations at the domain,
order, family, and genus- level. The study was intended by performing a sequence similarity search
of the 16s RNA gene against the available bacterial RNA gene sequence database. Best hits were
classified based on the percentage of identifying and query coverage. The 16S workflow will be
useful in identifying pathogens in a mixed sample or understanding the composition of a microbial
community. The phylogeny analysis of query sequence with the closely related sequence of blast
results was performed followed by multiple sequence alignment. Based on the MG-RAST server we
predict sequence diversity, disparity index, K-mer profile at the genus-level classification of the

selected seven shrimp gut microbiome sample.

3. Results and Discussion.

A comparative analysis of sick and healthy sponges, as well as our results with those obtained
earlier, showed that diseased sponges undergo a variety of nonspecific changes in the bacterial
composition. Thus, when comparing healthy and diseased samples of L. baikalensis, similar changes

in the symbiotic composition were found, which were expressed in a significant increase in the
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number of Flavobacteria and a decrease in Alphaproteobacteria and Saprospirae. However, other
deseased sample of L. baikalensis has a significantly increased number of Bacteroidia. When
comparing two other L. baikalensis specimens, an increase in Saprospirae is observed in a diseased

sponge, as well as a decrease in Betaproteobacteria.

Thus, when comparing healthy and diseased samples, we did not reveal specific changes in the
bacterial composition in diseased sponges. These results are consistent with those obtained earlier.
Thus, when studying the diversity of 16S rRNA genes in the microbial community of L. baikalensis
with discolored tissue areas, the dominance of Cyanobacteria and a low number of representatives
of Bacteroidetes and Betaproteobacteria were noted [9]. At the same time, a comparison of the
microbiomes of healthy and diseased sponges collected in 2011 and 2015 showed an increase in the

number of Bacteroidetes and Proteobacteria, as well as the absence of a specific pathogen [12].

4. Conclusions.

A comparative analysis of the metagenomes of diseased and healthy sponges showed that diseased
sponges undergo a variety of nonspecific changes in the bacterial composition, in particular, an
increase in the number of Flavobacteria and a decrease in Alphaproteobacteria and Saprospirae. The
composition of the bacterial community is probably influenced by the type of sponge, as well as the
degree of disease affection. The results contribute to understanding the nature of changes in
symbiotic relationships during the development of discoloration syndrome in freshwater sponges.
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