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Abstract — The poor knowledge of the glossiphoniid fauna
of Western Siberia is a consequence of the unresolved taxonomy
of this group. An incomplete description of the species due to the
phylogenetic ambiguity of external morphological characters
and high intraspecific variability complicated the identification
of these leeches. Using molecular genetic methods in
combination with classical morphological analysis, we proved
the presence of 7 species of the family Glossiphoniidae in
Western Siberia, with interspecific genetic pairwise distances
varying from 3.7 to 18.2%. In addition to Theromyzon
tessulatum, Helobdella stagnalis and Hemiclepsis marginata,
previously detected in the region, four potentially new species
(Glossiphonia sp. 1, Glossiphonia sp. 2, Glossiphonia sp. 3, and
Alboglossiphonia sp.) were found. The results obtained for the
Western Siberian leeches once again confirm the advantage of
the DNA barcoding application, as one of the molecular methods
for species delimitation, used in an integrated approach to the
study of taxonomic composition of a fauna.

Keywords — species delimitation, mtCOI, DNA barcoding,
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Introduction

Glossiphoniidae is a family of parasitic annelids that plays
an important role in the environment, providing nutrition to
aquatic vertebrates [1], being an indicator of environmental
stress [2; 3], a regulator of the number of hydrobionts, being
parasites of mainly mollusks [4], as well as carriers of
helminths and blood parasites of vertebrates [3].

The history of the study of flat leeches in Western Siberia
originates in the first half of the 20th century [5; 6; 7]. Recent
study of the Ob River macrozoobenthos have revealed six
species of flat leeches Glossiphonia complanata (L., 1758),
Alboglossiphonia heteroclita (L., 1761), Glossophonia
concolor (Apathy, 1888), Helobdella stagnalis (L., 1758),
Hemiclepsis marginata (Miiller, 1774), Theromyzon
tessulatum (Miiller, 1774) [8]. Earlier, in the Kazakhstan part
of the Irtysh River Basin, five species of flat leeches were
recorded - H. stagnalis, H. marginata, G. complanata, T.
tessulatum and Alboglossiphonia sp.; moreover, 3 distinct
morphotypes were found within G. complanata [9].

The faunistic studies of flat leeches are complicated
because of lack of distinct taxonomic system. Morphologic
species distinctions are mainly based hard-to-detect anatomic
details of digestive and reproductive systems structure. The
scarcity of external morphological features and, at the same
time, high intraspecific variability makes it difficult to
determine the taxonomic informativity of morphological
diagnostics.

To assess the boundaries of taxa, as well as for new species
identification, DNA barcoding is increasingly being used
[e.g., 10; 11; 12]. The method of DNA barcoding [13] is based
on a comparison of the mtCOI gene fragments between
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homologous sequences, which make it possible to accurately
identify species and stable subspecies clusters. Recent studies
have shown that genetic barcodes successfully distinguish
morphological species in different groups of Glossiphiniidae
[14; 15; 16].

Based on the results of similar studies, we decided to use
DNA barcoding in conjunction with classical morphological
analysis to delimit species of flat leeches from Western
Siberia.

Materials and methods

Biological material was collected in freshwater bodies of
the Irtysh and the Ob Rivers Basins in 2014-2018.
Morphological analysis of flat leeches was carried out in
accordance with modern zoological identification keys [1,
17].

Molecular analysis was conducted though a standard
phenol-free DNA extraction with subsequent amplification
with universal mtCOI primers. Sanger’s sequencing was
performed at the «Syntol» Company (Moscow, Russia).

Phylogeny reconstruction was carried out with the
Tamura-Nei model using the Maximum likelihood (ML)
method implemented in MEGA 7.0 [18].

Results and discussion

The COI-sequences of the Folmer's fragment with length
of 709 bp were obtained for 54 flat leeches from different
reservoirs of Western Siberia, together with the 65 closest
homologous sequences from GenBank, were included in the
analysis as a comparison group. Sequences of the genera
Batracobdella and Placobdella were used as an outgroup.

Sequence analysis revealed that the Western Siberian flat
leeches spited into 7 phylogenetic lineages (Fig. 1), genetic
pairwise distances between which vary from 3.7% to 18.2%.
These values exceed the threshold value for interspecific
variability, which may indicate their independent species
status taking into account the low level of genetic
polymorphism (0.1-0.3 %) within each lineage.

Basing on the COl-phylogeny (Fig. 1), it can be argued
that 3 species, which morphologically fit the G. complanata
description, are actually distinct species - Glossiphonia sp. 1,
Glossiphonia sp. 2, Glossiphonia sp. 3, which indicates the
presence of a cryptic species complex. P-distances between
them and the G. complanata clade are 8-11 %. Nucleotide
sequences of the Western Siberian Alboglossiphonia sp.
formed in a separate branch, distant from representatives of
the congeneric European fauna, with a significant genetic
distance of 12.6%.

The wide-spread Palaearctic species T. tessulatum,
H. stagnalis and H. marginata are clustered according to their



morphologic classification. P-distances within each of these
species-rank clusters are not higher of 0.4 %, that corresponds
to intraspecific variability according to the DNA barcoding
theory [13].

Thus, the use of DNA barcoding allowed us to clarify the
species composition of the fauna of flat leeches in Western
Siberia and to discover four new species, including a cryptic
complex consisting of three genetically distinct species,
morphologically indistinguishable from G. complianta. Our
study confirms the effectiveness of an integrated approach for
taxa delimitation. We find flat leeches to be an exemplary
object to demonstrate the benefits of the DNA barcoding
technique.
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Fig. 1.ML-tree (InL =-20102,61), based on 119 COI nucleotide
sequences
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