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ABSTRACT. The conservation of species is one of the most important tasks of biology, which involves
a comprehensive study and determination of the taxonomic hierarchy of various representatives of
the fauna. Species composition of flat leeches requires thorough revision, as evidenced by ambiguous
morphological descriptions due to anatomic features of glossiphoniids, which complicates the taxonomic
identification of leeches of this group. The combination of methods of morphological identification
and molecular genetic analysis allowed us to prove the belonging of A.hyalina as a third form of the
species A.heteroclita along with A.heteroclita f.papillosa and A.heteroclita f.striata. Intraspecies genetic
variability was 0.2%, which confirmed the genetic homogenity of the leeches of this species. The results
obtained during the study demonstrate the effectiveness of the genetic diversity analysis within the
comprehensive approach to the study of the species composition of flat leeches.
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1. Introduction

Flat leeches (Glossiphoniidae) have a wide
geographic distribution and play an important
ecological and parasitological role in the ecosystem,
which is why they are of great interest from the
global scientific community. At the same time, species
identification of flat leeches is a subject for discussion,
because the diagnosis of morphological characters
often does not take into account the level of their
intraspecific variability. This results in inaccurate ideas
about the characteristics of taxonomic groups. Leeches
of the genus Alboglossiphonia (Lukin, 1976) are one of
such examples. The genus Alboglossiphonia currently
consists of three species: A.hyalina, A.heteroclita and
A.weberi. At the same time, the taxonomic position of
A. heteroclita and A. hyalina is disputable due to the
ambiguity of the distinctive features for establishing
an independent species status. Previously, these
species were described as the species A. heteroclita with
the striata and papillosa forms, where A. hyalina was
included as the third form (Lukin, 1976). Although all
three forms have differences in pigment patterns on the
dorsal surface of the body, they do not have anatomic
differences and occupy one ecological niche.

Currently, to resolve this situation, it is possible
to apply a comprehensive approach that includes
morphological diagnosis and molecular genetic method
for species identification - DNA barcoding (Hebert and
Gregory, 2005).
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2. Materials and methods

Biological material was collected in a timespan
from 2014 to 2019 on the territory of East Siberia.
Morphological analysis was carried out according to
modern identification keys (Lukin, 1976; Nesemann
and Neubert, 1999). Molecular genetic analysis was
carried out through DNA extraction according to the
standard method of phenol-free extraction followed by
amplification of the COI fragment using the universal
primers. Sequencing was carried out at Syntol company
(Moscow, Russia). The phylogeny was reconstructed
using the Tamura-Nei model with the maximum
likelihood (ML) method implemented in MEGA 7.0
(Kumar et al., 2016).

3. Results and discussion

During the study, we obtained the sequences
of the Folmer COI region with a length of 709 bp
for 15 leeches from different water bodies. The 16
closest homologous sequences from GenBank were
included in the analysis as a reference group. The
sequences of the genus Glossiphonia were used as an
outgroup. Inside the cluster of nucleotide sequences
of A.heteroclita f.papillosa, A.heteroclita f.striata and
A.hyalina, molecular genetic analysis indicated a low
level of genetic variability that did not exceed 0.2%
(Fig.). Based on the obtained data, we can assume that

Sl: “The VII-th Vereshchagin Baikal Conference”

© Author(s) 2020. This work is distributed under
the Creative Commons Attribution 4.0 License.


https://doi.org/10.31951/2658-3518-2020-A-4-714
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Gregory+TR&cauthor_id=16243770
mailto:nadya.mandzyak@mail.ru

Bolbat N.B., Kaygorodova I.A. / Limnology and Freshwater Biology 2020 (4): 714-715

67

—Ahyaina 817 Sevemoe
Ahyalina H165 Ina

+ A hyalina H129 Selenga

+ Ahyalina H104 StDv

- A hyalina 825 Muzhmay

— A papillosa KM095100 Gusinoe
39 Apapilosa MH?86269 Yakutya
Apapilosa MH286271 Yakuliya
Apapilosa MH?86270 Yakutiya

Ahyalina HO4 Zama
» E)fktyaiml—ﬂOQPomlskysor

A.heterodlita

A papillosa KM095101 Gusinoe
A pappilbsa H29 Zagustay

A papillosa H?43 Kuma
A shiata H81 Kuma
A heterodita AF116016 USA

o~ Aweberi
99 | Glossiphonia sp. 2 MN393263 Korea

L Glossiphonia sp. 2 MN393278 Korea

91

Glossiphonia complanata MN393267 Ya -Ne Avt Okaug
qg || Glossiphoma complanata MN39327 1 Ya_ -Ne Avt Okug
78! Glossiphonia comphlanata MN393270Ya -Ne Aut Okmug

0020

Aquadrata AY962455 Namilia

Fig. ML-tree (InL =-2477,56) based on 31 COI nucleotide sequences.

leeches A.heteroclita f.papillosa, A.heteroclita f.striata,
and A.hyalina are three forms of the same species
A.heteroclita as previously stated (Lukin, 1976). At the
same time, the genetic distance between the members
of the Siberian species and the sample from the USA
taken from the genetic database is 7.1%, which exceeds
the threshold value and confirms the independent
species status of these leeches.

The results obtained confirm the effectiveness of
the comprehensive approach to species identification
of flat leeches.
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