-

P
brought to you by .. CORE

View metadata, citation and similar papers at core.ac.uk
provided by OAR@UM

FIRST DATA ON GENETIC DIVERSITY OF THE SMALL PEARL OYSTER PINCTADA RADIATA (LEACH,
1814) IN MEDITERRANEAN POPULATIONSBY MEANSOF THE MITOCHONDRIAL COX1 MARKER

M. Barbieril, A. Deidun? *, F. Maltagliati3, A. Zenetos?, S. Tlig-Zouari® , F. Gianni® , D. P Cilia’ and A. Castelli8
1 Dipartimento di Biologia, Universita di Pisa, via Derna 1, 56126, Pisa, Italy
210I-MOC, University of Malta - aan.deidun@um.edu.mt
3 Dipartimento di Biologia, Universita di Pisa, via Derna 1, 56126, Pisa, Italy
4 Marine Biological Resources Institute, HCRM, PO Box 712, Mayro Lithari, Anavyssos, Greece GR 19013
5 Unité de Recherche de Biologie, Parasitologie et Ecologie des Organismes Aquatiques. Faculté des Sciences de Tunis—
Département de Biologie; 2092 Campus Universitaire, Tunis. Tunisie
6 Faculté des Sciences, Université de Nice, EA 4228, ECOMERS, 06108 Nice cedex 2, France
7 St Paul’s Missionary College, Emanuele Vitale Street, Rabat, RBT 2020, Malta.
8 Dipartimento di Biologia, Universita di Pisa, via Derna 1, 56126, Pisa, Italy

Abstract

This study gives afirst molecular insight into the genetic structure of Pinctada radiata by analysing a mitochondrial DNA marker
in four South-Central Mediterranean populations of this lessepsian bivalve. Specimens were collected from four central
Mediterranean locations. Six polymorphic sites were found, defining seven haplotypes. Haplotype and nuclectide diversity values
were low to moderate. The low levels of within-population genetic diversity detected in the present study are consistent with a
scenario of founder effect, as expected for an invasive species. The shallow genetic structuring among the sampled populations
may result from two factors— long larval duration which promotes the homogenization of the genetic pool through an effective

gene flow or the current populations may not have had enough time to differentiate.
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Introduction: The small pearl oyster Pinctada radiata was the first
lessepsian bivalve reported in the Mediterranean. Successively its
introduction for aquaculture purposes has been also documented (Serbetis,
1963; Zenetoset al., 2004). Zibrowius (1992) proposed vessel-mediated
dispersal as the most likely modality of introduction, either within fouling
communities or as larvae in ballast waters. The three-week larva stage
provides a high dispersal potential, as a consequence, species’ geographical
distribution within the Mediterranean Sea is expected expand progressively.
With the present study a first molecular insight is provided into species
genetic structure by analysing four Mediterranean populations of P. radiata
by means of amitochondrial DNA marker.

Materials & Methods: A fragment of the COX1 gene was amplified and
sequenced in atotal of 47 individuals. 10-15 specimens were collected from
four south-central Mediterranean locations— Qalet Marku and Bahar ic-
Caghaq (Malta), Agios Nikolaos (Crete, Greece) and Gulf of Gabes
(Tunisia). Within population genetic diversity was estimated by haplotype
(h) and nucleotide (n) diversity indices. A median-joining network was
constructed to depict relationships among haplotypes. Analysis of
molecular variance (AMOVA Excoffier et al., 1992) was carried out to
partition genetic diversity in the within- and among-population genetic
diversity.

Results: Overall, six polymorphic sites were found, defining seven
haplotypes. Haplotype and nucleotide diversity values were low to
moderate, ranging fromh = 0.200 to 0.694 andz = 0.0005 to 0.0020,
respectively. Highest and lowest values for both estimators were obtained
for the Greek and Tunisian populations, respectively. Thirty-five
individuals (74%) shared the haplotype H_1, and each of the other six
haplotypes differed from H_1 by one mutational step. AMOVA partitioned
the largest part of molecular variance (95%) in the within-populations level;
the remaining 5% was relative to the among-populations component, that
however was significant (dgt = 0.054, P = 0.043).

Discussion: The low levels of within-population genetic diversity detected
in the present study are consistent with a scenario of founder effect, which
is expected for an aien invasive species (Nei et al., 1975). However, the
comparison with estimates of samples collected in the species’ native range
is needed to validate this hypothesis. Nonetheless, the estimates cal culated
in the present study were lower than those found in the Mediterranean for
the aien bivalve Brachidontes pharaonis, using the same molecular marker
(Sirna Terranovaet al., 2007). Moreover, population bottlenecks in
Mediterranean P. radiata cannot be excluded; at this regard, dramatic
demographic collapses has been documented in Tunisia ((Zaouali & Beaten,
1985). The shallow genetic structuring among the sampled populations may
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result from two main factors. On one hand, the long larval duration may
promote the homogenization of the genetic pool through the action of an
effective gene flow; on the other hand, current populations may have had
not enough time to differentiate since the founder event. The present study
represents a first insight into the genetic diversity of the invasive bivalve P.
radiata in the Mediterranean Sea. In order to disentangle the relative
contributions of current and historical factors, the analysis of a larger
number of individuals and sampling locations is needed. Moreover, it is
fundamental to include populations from the native species’ range.
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