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Particular interest in telomeres, the terminal 
regions of chromosomes, arose in the early 90s of the 
20th century, when it became known that telomeres 
shorten during aging (Harley et al., 1990). Since then, 
much has become known about the structure and 
functions of telomeres. Data appeared not only on the 
detailed structure of telomeres in different organisms, 
the evolution of telomeric repeats (Fulneckova et al., 
2013), and their important role in cell functioning, 
which is not limited to maintaining the integrity of the 
genome (Zhu et al., 2019), but also on the sensitivity 
of telomeres to various external factors of ecological 
(Beaulieu et al., 2017), social (Lewin et al., 2015), and 
psycho-emotional nature (Simon et al., 2006).

The special conditions for the formation of 
Lake Baikal contributed to the occurrence of a diverse 
and specific fauna (Matz et al., 2011). Each group of 
hydrobionts is rich in endemic species, the number 
of which in some taxa may be close to 100%, as, 
for example, in the order of flatworms, Tricladida 
(Timoshkin, 1994). Due to the unique ecological 
situation, the study of telomeres in Baikal hydrobionts 
can make a significant contribution to understanding 
how the organism interacts with the environment at the 
molecular level and what specific features in telomere 
biology appeared in organisms during evolution.

We study the structure, length, age dynamics of 
telomere length (TL), and the activity of telomerase, 

the enzyme that regulates TL, in Baikal and Siberian 
planarians, mollusks, and fish. Using these hydrobionts 
as an example, we study how changes in body size, life 
expectancy, reproductive strategy, and habitat have 
reflected in telomeres during evolution as well as how 
TL changes during ontogeny, and whether stress factors 
affect its dynamics.

In planarians, mollusks, and fish, telomere 
DNA consists of TTAGGG repeats. What unites these 
hydrobionts is the fact that newborns have longer 
telomeres than adults. However, the TL, its dynamics, 
and telomerase activity are, as a rule, species-specific 
and may differ in sister species. The studied planarian 
species (Rimacephalus arecepta, Sorocelis hepatizon, 
Baikalobia guttata, and Phagocata sibirica) revealed three 
types of age-related telomere dynamics: shortening 
at the early stages of ontogeny and subsequent 
maintenance, gradual shortening and cyclic dynamics 
(Koroleva et al., 2020). In mollusks (Benedictia fragilis, 
B. baicalensis, and Kobeltocochlea martensiana), sexual 
specificity was observed in the telomere dynamics 
during aging: in females, maintenance or increase in 
TL, in males, increase, maintenance and shortening of 
TL during ontogeny, which could be associated with 
environmental conditions and different reproductive 
strategies of these species (Maximova et al., 2017). In 
the peled Coregonus peled, we observed a TL shortening 
in the first two years of life (Koroleva et al., 2019). The 
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response to stress can also be different and lead either 
to an increase in TL (preliminary data, in the ears of the 
stone sculpin Paracottus knerii) or TL shortening (in the 
brain of P. knerii and C. peled). In dioecious mollusks 
and fish, there may be differences in TL between sexes 
in some species (females have longer telomeres than 
males in the B. fragilis and B. baicalensis mollusks as 
well as the P. knerii fish); in other species, there may 
be no differences (the K. martensiana  and the C. peled 
fish).

Thus, we observe the common features in the 
telomere biology of such different hydrobionts as 
planarians, mollusks, and fish as well as the features 
characteristic for individual species. The universality of 
the telomeric repeat indicates its importance, although 
changes have repeatedly occurred in the structure of 
telomeres in different groups of eukaryotes (Georgiev 
et al., 2000). Another common feature also indicates 
that the rapid cell division accompanying the growth of 
a body leads to the loss of telomeric repeats in different 
organisms (Frenck et al., 1998; Salomons et al., 2009). 
At the same time, numerous differences in the telomere 
biology between species point to the possible influence 
of physiological and environmental features on the 
functioning of telomeres.

This study was carried out at the LIN SB RAS 
Collective Instrumental Center (http://www.lin.irk.
ru/copp/eng/) using the unique scientific installation 
Experimental Freshwater Aquarium Complex for Baikal 
Hydrobionts at LIN SB RAS supported by RFBR and the 
Government of the Irkutsk Region, projects Nos. 17-44-
388081 r_а and 17-44-388106 r_а, RFBR projects Nos. 
12-04-32052 and 13-04-01270, and SB RAS integration 
projects, Nos. 45, 37, and 51, within the framework 
of the State Tasks No. 0345-2019-0002 (АААА-А16-
116122110066-1) “Molecular Ecology and Evolution 
of Living Systems ...” and No. 0345-2019-0009 (АААА-
А16-116122110067-8) “Large-Scale Changes in the 
Ecology and Biodiversity of Lake Baikal …”.
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