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TOWARDS ASSESSING GENETIC DIVERSITY OF Theodoxusdanubialis
(C. PFEIFFER, 1828)(GASTROPODA; NERITIDAE) FROM
CENTRAL BALKAN
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'University of Belgrade, Institute for Biological Research “Sinisa Stankovic”,
Bulevar despota Stefana 142, 11000 Belgrade, SERBIA
*Department of Zoology, Faculty of Biology, University of Belgrade,
Studentskitrg 16, 11000 Belgrade, SERBIA

“katarinas@ibiss.bg.ac.rs

ABSTRACT

Specimens from three populations of native neritid snail Theodoxus danubialis (C. Pfeiffer, 1828)
from the Balkan (the Una, Lepenica and NiSava Rivers) were processed. Obtained 16s rRNA sequences, along
with additional sequences taken from GenBank were analysed. Maximum likelihood consensus tree showing
relations of plotted sequenceswas discussed. Sequences from the NiSava River sample differ from the other 7.
danubialis sequences, pointing to specificl6s rRNA haplotype. In order to better access intraspecific variability
and diversity of T. danubilis, an use of less conservative markers should be implemented.

Key words: 16s rRNA, haplotype, Danube nerite, Balkan.
INTRODUCTION

Theodoxus danubialis, Danube nerite, as the name suggests, is native to the
Danube and its tributaries. Although not on the IUCN red list of threatened species, this
species is critically endangered in the northern part of its range: Germany [1], Austria [2]
and Czech Republic (Red List of the molluscs (Mollusca) of the Czech Republic).
Danube nerit, once common in large rivers, today mainly has been observed in the
Danube tributaries and smaller watercourses [3].

The 16s RNA is one of the most popular and widely used mitochondrial
markers in phylogeography studies. The Theodoxus genus, although being one of the
oldest and the most interesting snail lineages, and despite efforts of a few authors is yet
rather understudied. This is particularly true in the case of the Balkan, which although
considered as one of the most important regions of Europe, regarding biodiversity, is till
date poorly studied. Hence, we aim to assess genetic variability and diversity of
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members of this snail genus in the Balkan. Here we present results of preliminary
analysis regarding 16s rRNA variability in the case of 7. danubialis from this region.

MATERIAL AND METHODS

For our analysis we used snail specimens from the samples from the Una,
Nisava and Lepenica Rivers. All samples were fixed in 95% ethanol and stored in the
zoological collection of Institute for Biological Research SiniSa Stankovi¢ (IBISS),
Belgrade, Serbia.

An identification of snails was performed using appropriate determination keys [4, 5].

In total, 10 individuals from three populations of 7. danubialis were processed.
The DNA was extracted from the snail material (the foot and the head of snail specimens)
by using the kit for the isolation of genomic DNA from eukaryotes tissues (AccuPrep®
Genomic DNA Extraction Ki, Bioneer Inc. Alameda, CA, USA). Universal primers 16Sar
and 16Sbr [6] were used, and PCR products were obtained according to the protocol given
in [7]. An automatic sequencing of amplified 16s rRNA fragments, were done
bidirectional, on an automatic sequencer by chain-termination method (ABI 310,
AppliedBiosystems, Foster, CA, USA). Obtained amplicons were sequenced using BigDye
Terminator Cycle Sequencing v.3.1 kit (PE Applied Biosystems, Foster City, CA, USA),
and the sequences were read using an appropriate software (ABI software v.5.1 and
Sequencing Analysis SeqScape software, v.2.5). In order to assess the quality of acquired
forward and reverse 16s rRNA sequences (chromatograms), and to eliminate ambiguities
in these sequences, the software Finch TV, v.1.4.0 (http://www.geospiza.com) was used.
For analysis purposes, an additional 16s r RNA sequences of Theodoxus and Nerita polita
(as outgroup) were taken from the GenBank (http:/www.ncbi.nlm.nih.gov/genbank).
Assess numbers and basic information of these sequences are provided in the Table 1.

An alignment of allanalysed sequences was done by Clastal W method [8] in
the software MEGA, ver. 5.2 [9]. Phylogenetic analysis and cladograms were performed
by Maximum likelihood method (ML) [10]in the same software. In order to assess the
most suitable ML model, the lowest BIC (Bayesian Information Criterion) scores were
tested [11] by phylogenetic Bootstrap analysis, a popular statistical method for
estimating the mean values in phylogenetic analyses [12].

Table 1. Basic data on 16Sr RNA sequences taken from GenBank

Species Code |Access Number (GenBank) Locality
T.danubialis TD005 AY771236 Garda, Italija
T.danubialis TD137 AY771238 Kustany, Madarska
T.danubialis TD093 AY771236 Pischelsdorf, Austrija

T.prevostianus TP0O01 AY771254 Bad Vislau, Austrija
T.prevostianus TP032 AY771255 Kacs, Madarska

T. euxinus TE001 AY771239 Bilhorod-Dnistrovs’kyi, Ukrajina
T. fluviatilis TF396 AY771245 Rugia, Nemacka
T. fluviatilis TF225 AY771241 Rheinsberg, Nemacka
T. fluviatilis TDI121 AY771237 Esztergom, Madarska

T. transversalis TTO01 AY771259 Edelény, Madarska
Neritapolita / KJ458472

*sequences coded TD00S5 and TD093, belong to the same haplotype (assess number AY771236), so for the analysis
was used only one of them (TD005)
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RESULTS AND DISCUSSION

The chromatograms of forward and reverse 16S rRNA sequences of 10 specimens
from three snail populations (Una (code "U"), Lepenica (L) and Nisava (N)) have been
reviewed by software FinchTV (ver. 1.4.0) and from further analysis were excluded three
sequences (L1, N3 and U5) due to insufficient quality (i.e. high ambiguity). The minimum
length of remaining sequences selected for further analysis was 296bp (base pairs). A
substitution of purine bases (adenine (A) instead of guanine (G)) at 154™ nucleotide site in
sequences from the NiSava was spotted, pointing to a separate haplotype. Moreover,
registered pyrimidine ambiguity (cytosine (C)/thymine (T)) at the 159™ nucleotide sitein
case of one "Nisava sequence" (N1) could indicate another potential base substitution, i.e.
another new haplotype. Testing of most suitable ML models for analysis, was carried out in
accordance with the lowest BIC scores, and as the most suitable model singled out
"Tamura 3-parameter”" substitution model with gamma-distributed substitution pattern,
which then was applied to perform phylogenetic analysis. The obtained bootstrap
consensus tree based on 500 replicates was shown in Figure 1.

L4
D137
D005
56 TP032
) L6
TPOO1
U4
U3
N2
N4
N1
TE001
D121
74 TF396
TF225
TT001

52

51

Nerita polita

Figure 1.Consensus ML (Maximum likelihood) tree based on 16SrRNA sequences.
Bootstrap values are shown for branches with more than 50% support. The tree is rooted
with outgroup Nerita polita. The sequences taken from GenBank are coded as follows:
species are labelled as TF for T. fluviatilis, TD for T. danubialis, and TT for T.
transversalis, with three-digit numbers as suffix; our sequences of T. danubialis are
labelled as N (Nisava), L (Lepenica) and U (Una), with single-digit numbers.

Observing this result a few points should be made. Firstly, used 16Sr RNA
marker is not so suitable for resolution at finer taxonomic scale(intraspecific analysis) in
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case of these snails, given its pronounced phylogenetic conservatism and relative youth
especially close-related species of snails. This is consistent with the literature, so besides
Bunje [7,13], 16Sr RNA was rarely had been used for analyses of this genus. In
GenBank only two 16Sr RNA haplotypes of T. danubialis (Table 1) could be found till
date. Our analysis thus gains importance, particularly by indicating presence of a new,
separate haplotypes from the NiSava sample. These "NiSava haplotypes" were separated
from the others by only one (or two, in case of N1 specimen) base/nucleotide
substitution. Similar result with low degree of divergence for this snails was obtained by
[14] in his comprehensive analysis of 7. danubialis/T. prevostianus based on another
conservative mitochondrial marker COI.

Similar research to [14] was conducted by [15], but samples from the eastern
part of T. danubialis range (the Drina, Nisava and Crni Timok Rivers) were included as
well. According to these authors 7. danubialis populations from the area we investigated
here, belong to so-called "central group", which includes the "Danube clade" (D2; the
Nisava sample), and the "Sava clade" (S; The Kupa River and the Drina, as the samples
geographically nearest to our samples). In the same research a segregation of haplotypes
from the Nisava (and the Crni Timok) relative to western haplotypes from this "central
group" was observed. These COI data are in accordance with our findings (based on 16s
rRNA), and point to distinction of the eastern (the Nisava) populations. Moreover, a
more than one "NiSava haplotype" could be present, according to our 16s r RNA
analysis. Observed genetically differences of the NiSava populations were supported by
morphological differences, registered, as well [3]. In order to better assess genetically
variability of 7. danubialis, an additional samples from this area should be analysed, and
additional and less conservative molecular markers used. As there is general lack of data
from the eastern part of 7. danubialis range (and the Balkan) our result could be
considered as a small complement to knowledge regarding genetic diversity of these
snails.
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