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Abstract — Monogeneans of Ligophorus (Platyhelminthes),
specific parasites of the fish of Mugilidae, present comprises 60
species based mainly on morphology. The contradictions
between morphological and genetic (rDNA fragments) inter- vs.
intraspecific variability is shown for some species. Six species of
Ligophorus newly collected in the Black Sea, South China Sea
and Sea of Japan and 80 sequences of ITS1 and 28S were
obtained. Two species, L. satunensis and L. fenestrum, from the
three neighboring regions of the Western Pacific (WP) have no
morphological differences but diverge from each other in 3.3—
5.8% by 28S rRNA. In contrast to this, the low intraspecific
genetic variability (0.1-0.6% for 28S) is revealed for sympatric
L. pilengas and L. llewellyni, distinguishing in morphology. Due
to the different rates of divergence of species of this genus, the
integrated morphological and genetic approach, considering the
ecology, phylogeography and isolation of host populations, for
the correct phylogenetic reconstruction of this genus are
suggested.
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Motivation and aim

The traditional taxonomy of Ligophorus spp. is based on
the morphology of the structures of the posterior attachment
organ and male reproductive system. Among dozens of
articles dedicating systematics of these monogeneans, only
five of them uses rDNA sequences to identify phylogenetic
relationships between species. However, a lack of enough data
on intraspecific genetic variation leads sometimes to results
contradicting with morphology. The most species of
Ligophorus have only two or three rDNA sequences deposited
to GenBank. Moreover, the genetic distances between species
varies widely, from 0.4 to 50.2 % for both ITS1 and 28S [1-
3]

The aim of this work is to analyze the interspecific and
intraspecific genetic variability of Ligophorus species with
similar morphology.

Methods

Six species of Ligophorus newly collected in the Black
Sea, South China Sea and Sea of Japan and additional data on
some species from GenBank NCBI are included in analysis.
80 sequences of ITS1 and 28S from 40 specimens were
obtained. DNA extraction was carried out using innuPREP
DNA Mini Kit. The fragment of 28S was amplified using the
primers U178 (5'- GCA CCC GCT GAA YTT AAG -3'; [4])
and LSU1200R (5'- GCA TAG TTC ACC ATC TTT CGG -
3" [5]). ITS1 was amplified with the primers Ligl8endF (5-
GTCTTGCGG TTC ACG CTG CT -3) and Lig5.8R (5- GAT
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ACT CGA GCC GAG TGA TCC -3) [1]. The reaction
conditions consisted of initial denaturation at 95°C for 3 min,
followed by 35 cycles of denaturation at 94°C for 40 s,
annealing at 56°C for 30 s and extension at 72°C for 45 s, the
final extension at 72°C for 4 min. PCR products were
sequenced in both directions using the standard BigDye
Terminator Cycle Sequencing Ready Reaction Kit and a ABI
PRISM 3130 analyzer (Applied Biosystems Inc.). The
obtained fragments of rDNA were aligned in the BioEdit
software program [7]. Evolutionary analyses were conducted
in MEGA7 [8] using a specimen of Ergenstrema mugilis from
GenBank as a reference sequence for ITS1 (GenBank
JN996835) and 28S (GenBank JN996800).

Results

Two species, L. satunensis and L. fenestrum, from the
three neighboring regions of the Western Pacific (WP) have
no morphological differences but diverge from each other in
3.3-5.8% by 28S rRNA. Additionally, the high intraspecific
genetic variability in this gene is revealed for L. johorensis
(2.6%) and L. kedahensis (2.8%) also from different localitis
of WP. The same level of genetic divergence (2.7%) was
previously observed between two morphologically very
similar sympatric species, L. uruguayense and L. saladensis
[3]. However, inter- and intraspecific distances overlap for
28S for L. saladensis and L. mediterraneus from different
hosts and regions. The low intraspecific genetic variability
(0.1-0.6% for 28S) is also revealed for sympatric L. pilengas
and L. llewellyni, distinguishing in morphology.

The revealed contradictions between morphological and
genetic variability indicate different rates of divergence of
species of this genus. Thus, a comprehensive morphological
and genetic study, considering the ecology, phylogeography
and isolation of host populations, is necessary for the correct
phylogenetic reconstruction of Ligophorus.
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