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Among aquatic animals, sponges possess the 
highest variety of sterols and fatty acids (FA) with 
unusual, sometimes unique structures. Some sponge 
lipids are characterized as biologically active (Ichiba 
et al., 1995; Carballeira et al., 2002). Sponges are of 
highest interest for the indicative assessment of natural 
environment since they represent a stable habitat and 
are associated with a wide range of microorganisms and 
contain a high number of secondary metabolites playing 
an important role in the development of adaptive 
reactions during ecological changes. There are studies 
of lipid components of some Baikal sponges living at 
shallow depths to 50 m (Dembitsky et al., 2003), but 
lipids of deep-water sponges of Lake Baikal have not 
been studied. We published the first data on lipids of 
deepwater endemic sponges Baikalospongia intermedia 
recently (Radnaeva et al., 2020). In the present study, 
we defined the composition of lipid components, 
including fatty acids, aldehydes and sterols, of the 
deepwater sponge Baikalospongia intermedia profundalis 
at the first time. 

Deepwater sponges B. intermedia profundalis were 
collected in August of 2008-2010 at depths of from 150 
to 1520 m with using deep manned submersibles “MIR”. 
Sponges were sampled from such areas of Lake Baikal as 
Tolsty cape, Bolshie Koty, Posolsk banka, Izhimey cape, 
Barguzin bay and the area of the mouth of the Turka 
River. Total lipids varied between 10.0 and 12.8% 
dry wt. 94 compounds were found and identified in 
the composition of sponge lipids. The dominating one 
among them is a palmitic 16:0, stearic 18:0 and myristic 

14:0 acids, which are also dominating in the majority 
of marine shallow-water sponges (Zhukova, 2009). In 
sponges B. intermedia inhabiting in southern part of Lake 
Baikal at the depth of 8-10 meters the main saturated 
FA is palmitic acid 16:0 (11.1 rel. %) (Dembitsky et 
al., 2003). Significant amounts of acids of microbial 
origin (iso-palmitic i16:0, isostearic i18:0, oxy-stearic 
10h18) were detected. The content of monounsaturated 
fatty acids (MUFA) in the studied sponges varies from 
11.9 to 14.8 % from the sum of FAs. The content of 
polyunsaturated fatty acids (PUFAs) in the sponges B. 
intermedia profundalis is varied: sponges from Tolsty 
cape contain the least amount (6.8 rel.%), sponges from 
Bolshie Koty and Barguzin consist from 13.7 to 15.1% 
and sponges from Posolsk Banka, Turka and Izhimey 
consist from 19.0 to 25.5% of total FA. Isomers of 16:1 
and 18:1 acids and 24:1 acid are dominant among the 
MUFA. The demospongic very long-chain acid 26:3 
brings the main contribution in the sum of PUFAs. The 
26:3 acid was also found in large amounts in Baikal 
and some marine sponges (Latyshev et al., 1992). 
Low water temperatures of Lake Baikal contribute to 
the higher content of unsaturated and low content 
of saturated FAs, which facilitates support of “liquid 
crystal” condition of membrane structures at a certain 
level (Hazel, 1995; Radnaeva et al., 2017). Glyzina et 
al. (2017) showed that the Baikal sponge Lubomirskia 
baikalensis which was placed in the aquarium with a 
temperature increase of 10 degrees, is able to change 
the FA composition and restore the old FA-pool after 
the conditions stabilize.  We can say that fatty acid 
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composition is a very sensitive “natural device”, fixing 
the presence of adaptive capabilities in the Baikal 
sponges.  Perhaps low temperature, high pressure, 
high oxygen concentration and absolute darkness is 
responsible for the lowered content of saturated fatty 
acids and higher content of unsaturated acids in the 
studied sponges. 

The analysis of lipid fraction showed that it 
contained from 3.3 to 8.2 rel. % of total aldehydes. 
Seventeen various aldehydes were identified in B. 
intermedia profundalis. A very long-chain aldehyde 
11-tetracosenal 24:1d11a is a main aldehyde in 
sponges from Turka, Izhimey, Tolsty cape and Bolshie 
Koty. Aldehydes 16a and i17a are main in sponges from 
Barguzin bay and aldehydes 16a, 17a and long chain 
aldehydes 22:1a and 24:1a dominate in sponges from 
Posolsk banka. Earlier, a very long-chain aldehyde 
tetracosenal 17-cis-24:1a was identified and isolated 
in the total lipids of the endemic sponge L. baikalensis, 
which also is the main very long-chain aldehyde in the 
Baikal sponge B. bacilifera (Imbs&Vereshchagin, 2005).

Analysis of lipid fraction of sponges shows 
that the highest content of sterols (65.2% sterols) is 
in sponges from Tolsty Cape and the fewer (38.1% 
sterols) in sponges from the Posolsk Banka. Sponges 
that inhabit the other studied locations of the lake 
Baikal contain from 41.3 to 56.1% sterols. The main 
sterol component is b-sitosterol (11.2-24.6 rel. % of 
total sterols). Cholesterol is also one of the dominant 
sterol in sponges from Tolsty cape and consist 22.6% 
of total sterols. 

Thus, we study lipid components of deepwater 
sponges B. intermedia profundalis for the first time. It 
was found that unsaturated fatty acids predominate in 
the fatty acid composition of the sponges. In addition, 
significant amounts of acids of microbial origin were 
detected. 
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