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1. Inrtoduction

Symbiotic microorganisms of sponges (phylum 
Porifera) are noted as producers of biologically active 
secondary metabolites many of which have polyketide 
origin (Webster and Taylor, 2012). Polyketides are a 
wide class of low molecular weight natural products, 
the synthesis of which is carried out by multi-domain 
enzymes, polyketide synthases (PKS). It has been shown 
that bacteria from complex natural communities, 
including symbiotic communities of sponges, are the 
source of a large number of bioactive metabolites of 
pharmaceutical and industrial importance (Fischbach 
and Walsh, 2006). However, as recent studies show, 
eukaryotic algae may also synthesize a new biologically 
active substance (O’Neill, 2020). Among the eukaryotic 
symbionts of sponges, such groups as dinoflagellates, 
diatom, green, yellow-green, and red algae, are known 
(Webster and Taylor, 2012). The aim of this work was 
to identify the PKS genes of eukaryotic algae from 
the microbiomes of Baikal sponges and to determine 
the taxonomic affiliation of potential producers of 
biologically active substances, specific for communities 
of different sponge species.

2. Materials and methods

The study used freshwater sponges collected from 
a depth of 5-15 m in the lake. Baikal in different years: 
Lubomirskia baicalensis (2010), Baikalospongia fungiformis 

(2015) and Rezinkovia echinata (2015). Total DNA was 
isolated using the RiboSorb kit (Russia) according to 
the manual procedure. Amplification of the PKS gene 
fragment was performed using degenerate primers 
specific to the conserved region of the ketosynthase 
(KS) domain of PKS: DKF (5’-gtgccggtnccrtgngyytc-3 
‘) and DKR (5’-gcgatggayccncarcaryg-3’), after which 
the PCR fragments were cloned and sequenced 
(Kalyuzhnaya and Itskovich, 2016). The nucleotide 
sequences have been deposited in GenBank under the 
accession numbers: MT603533-MT603570.

3. Results and discussion

Eighty-one unique sequences of the KS domain 
PKS were identified in three microbiomes of the 
Baikalian sponges; of which 39 sequences belonged to 
eukaryotic microorganisms, as shown by BlastX analysis. 
In the community of L. baicalensis, 19 eukaryotic PKS 
were found; in the microbiome of B. fungiformis – 10; 
and in the R. echinata community – 10 sequences. 
Seven sequences from the S. papyracea microbiome, 
previously published by Kalyuzhnaya and Itskovich 
(2016) were also included in the analysis. Eukaryotic 
PKS from the Baikalian sponge communities were 
divided into two groups corresponding to eukaryotic 
algae’s phyla Haptophyta and Ohrophyta. Twenty-
two PKS sequences (10 from L. baicalensis, 3 from B. 
fungiformis, and 9 from R. echinata) belonged to phylum 
Haptophyta with two representatives: algae Emiliania 
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huxleyi and Chrysochromulina sp. Twenty-four PKS 
sequences (9 from L. baicalensis, 7 from B. fungiformis, 
1 from R. echinata, and 7 from S. papyracea) formed the 
phylum Ohrophyta, which is represented by the alga 
Nannochloropsis gaditana. 

Phylum Haptophyta are predominantly 
phototrophic flagellates, widespread in the 
nannoplankton of marine and freshwater communities. 
One of the most common representatives of the phylum, 
Chrysochromulina parva, a psychrophylic stenothermal 
species, actively inhabited the communities of 
continental lakes, including Lake Baikal, were this 
species dominate over the years in the summer 
phytoplankton of (Izmest’eva, 2011). E. huxleyi, a 
unicellular shell alga, is the main fixer of carbonates 
in the oceans, playing an important role in the global 
biogeochemical equilibrium on Earth (Eikrem et al., 
2016). Species of the genus Nannochloropsis are 
flagellate microalgae with a yellow-green chloroplast. 
Earlier, the species N. limnetica was found in Lake 
Baikal where its presence in phytoplankton samples 
was observed throughout the year (Fietz et al., 2005).

Thus, the composition of various Baikalian 
sponge’s microbiomes contain ochrophytic and 
haptophytic algae that are potentially capable of 
producing bioactive metabolites. It is also noted that 
the different sponge microbiomes may contain the 
eukaryotic algae of the same taxonomic groups. We 
assume that the species of algae described above might 
be a part of the “core” community of endemic sponges 
of Lake Baikal.
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