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ABSTRACT

The cultivation of oyster presents some problems related with the identification and differentiation of species as Ostrea edulis (European flat oyster] with respect to Ostrea stentina (Provence
oyster) or Crassostrea angulata (Portuguese oyster) vs. Crassostrea gigas (Pacific oyster)]. We have characterized a satellite DNA family and used it as a molecular marker for genetic
differentiation between commercial and non-commercial oyster species present in Europe. This marker clearly supports a high degree of differentiation between 0. edulis and O. stentina, and,
conversely upholds the contention that C. gigas and C. angulafa are the same species.

INTRODUCTION MATERIAL AND METHODS

Despite numerous morphological studies our knowledge concerning the
taxonomic status of the most commercially important species of oysters
remains incomplete. The shape of their shells varies enormously according to &‘,ﬂ! Species Comania namn Origin Population

the peculiarities of their habitat, even within the same species, and this makes

it very difficult to identify the species of any wild individual by its O edulis  |Europenn flat ovster Huelva, Spain Hatchery
morphological characteristics alone. Due to the confusion which often arises Genomic DNA O. stentina | Provence ovster Huelva, Spain Wild
from the morphological characteristics of these bivalves, molecular biological // ¢ anguiata |Portuguese ovster  Cadiz, Spain wild
techniques have been employed in recent years in an attempt to identify /——*' Digestion Kaoshiung. Ta
individuals on the basis of various different genetic markers (Boudry et al., A with HindITT . gigas Pacific ovster Arcachon, F wild
1998; Amezcua, 1999). To this end the use of rapid-evolution sequences, such o= emes e Higostiigge, Japay

as satellite DNA, may contribute to the identification of very closely related
oyster species. -

Table 1.- Information concerning the oyster species analysed

_____ Satellite DNA
s, PO X monomeric units
Clonation
airic in DH5 cells
RESULTS B \
We analysed four oyster species obtained from different locations (Table 1). C. pUC Vector
angulata and C. gigas were genetically characterised previously (Boudry et al., :
1998). «
We obtained a total of 8 monomeric units of the HindlIl satellite DNA from O. o éo»m'r AT ATATMODI MICTTTARL RICT T CTOME ATIGOCAS AGMITCAC ATTAGHS) MNICTICT AAASTS STEASTT TTIIAAT Arie e 70 e Arh e 16
edulis, The sequence length of the monomers was 166 bp. Sequence X ATTHCARS) MACHTAT RATAOTea ArITAT TOTIMAT, oo 5 oot Tmeccu Ah-ceo
information was used for the des:gn of specific primers for PCR amplification of NTONGCEAS MANBCPERG NYTTAFATON ANGCTTOCTS CTATAGFAEE TAFRCHANY TOTTAATAFE Arose cocs CASaUTORtA morsccrcn AP e
Hindlll seq of O. g lata and C. gigas by PCR. The TET% AATASTACA SATICTAMT TOTIAAAT, Ao G Commrinn Teameiach N coeen
sequence length of the monomers was 167 bp in O. stentina (5 monomers) and TN SO, M riaen oriaare s o comaais T shiees

TEMAGTITY ACAIAGIANT KTATARAGAN IATCTITAM AMCTTTCTT COTAMRAACY ATGAGICENS GAANECTCAA MTAMATEN MASCATOCTC AALAAGTEN) TATTTTTATT 1TICUATE ATGGT GO CORGETAGHS TAGOSOLACR DTAGHESaN

168 bp in C. angulata (4 monomers) and C. gigas (6 monomers) (Figure 1).

Multiple alignments of the sequences showed diagnostic positions which
clearly differentiate the sequences belonging to each species except in the case
of C. angulata compared to C. gigas. Between the sequences of these latter
species there are no differences allowing species identification (Figure 1).
Sequence analysis showed that the intraspecific variability was lower than

interspecific variability for O. edulis and O. stentina. Nevertheless when the ::‘:'?; m ;‘g“;::;‘smm d;:‘. wﬂm}:m'nﬂﬂ IlM‘Iﬂw ::_'ESIE""I“ of ':“ e i
sequences of C. angulata and C. gigas were compared, interspecific va.riabiliv {B) No taxonomic differences exist bw,e:'gg sy ;";é g'g“:" 4 Pk _i'w = :;:;;;:L:u :eﬁ:;r::: zsf:; D;’:f"::
was lower or very close to intraspecific variability. These results are reflected in package and MEGA2 program
a sequence tree as a grouping of sequences from O. edulis and O. stentina by

taxonomic affinity strongly separated from a grouping of mixed sequences from

C. angulata and C. gigas (Figure 2.

TCUAITITE ACATAGIAT ATATMGNTA JATCTTIAM MNICTT S ANCAGCENG TAMMCTGAG ACTTGTOTGG AAGGATOTTC ADOTAGTSTA GATACAAIY TOTOAMATE ATGAC-COCC GARGGTAGGS TOOGOCCACA ATOG0GS
ar

TERAAT KIATTTIGN GTTACATAIA KTATTIA ANTCTT-(

O.edulis8

O.edulis38
O.edulis86
O.edulis105

= O.edulis 30
) el O.edulis9
O.edulis37

The Hindlll satellite DNA results are a very useful marker between species of " O.edulis41
the Ostrea genus. At the larva stages O. edulis (the European flat oyster) is I—O.sl‘onﬂnaﬂ
very difficult to distinguish from O. stentina, a species without commercial e 0. 37
interest but co-existing in the wild with the former (Amezcua et al., 1999). This H HL_Ig::m:
similarity poses a serious problem when the wild spat of O. edulis are collected = Ol.sflnﬂnaﬂ
for farming. Some molecular data (allozymes and mitochondrial DNA) C.gigas83
(Amezcua, 1999; Comesana et al., 2001) have begun to provide tools to solve o o R C.gigas46
this problem. The Hindlll satellite DNA provides an additional marker for their =] = C.gigas42
taxonomic identification because these sequences are highly differentiated R T C.gigas104
between O. edulis and O. stentina. g.angura (842
The taxonomic status of C. angulata and C. gigas has been debated for a long C.gigas47
time. Ecophysiological characteristics (see Haure et al, 2003) and genetic C.glgasst % pEs
differences in mtCOI support the idea that they are two different taxa (Boudry ‘m"'_ C.angulatass
et al.,, 1998). Our results based on rapidly evolving satellite DNA support the
acceptance of C. angulata and C. gigas as a single species according to Figure 2. thndmmm mmmwmmmlm\
morphological, genetic and experimental hybridization data (see Huvet et al., dendrogram was obtained from the analysis of all sequences lhmm in F)gu:e‘l using neighbor-joining model. ‘I"hehnr
2004). represents genetic distance d=0.05 of pairwise d to Kimura's two-p method.

Bootstrap values (1000 each node are to the left of the branches. Taxonomic grouping

of O. edulis and O. stentina sequences are strongly supported (100%). Grouping of C. angulata and C. gigas sequences
are not taxonomic neither population origin.
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