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Abstract

The Sydney rock oyster (

 

Saccostrea glomerata

 

) is a commercially important bivalve in
southeastern Australian. We describe the isolation and characterization of nine microsatellite
markers for 

 

S. glomerata

 

. The loci are highly polymorphic, with between five and 20 alleles
identified among 30 individuals. Expected heterozygosity levels ranged from 0.608 to 0.936.
The markers will be used to study natural dispersal, translocations and population structure.
We will also use the microsatellites to test the genetic effects of 

 

QX

 

 disease on oyster
populations. This infectious parasitic disease has decimated 

 

S. glomerata

 

 productivity in a
number of areas over the past few decades.
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Sydney rock oysters (

 

Saccostrea glomerata

 

) are an important
gourmet aquaculture species along the eastern Australian
coastline. 

 

Saccostrea glomerata

 

 is common on sheltered
rocky shorelines from eastern Victoria (37

 

°

 

46

 

′

 

S, 149

 

°

 

25

 

′

 

E)
to southern Queensland (27

 

°

 

00

 

′

 

S, 153

 

°

 

10

 

′

 

E). It is the main
aquaculture species in the state of New South Wales where
it is farmed extensively. While the industry is predominantly
supported by natural breeding and recruitment of oysters,
translocations of spat (recently settled young oysters) between
oyster leases, often separated by several hundred kilometres,
are very frequent. Like many marine invertebrates, the
patterns of larval dispersal are poorly understood. This
means that the origins of naturally recruited spat are
unknown, as is the impact of translocations on natural
population structure and genetic variability. To address
these issues, we have developed nine variable microsatellite
markers for 

 

S. glomerata

 

. These markers will be used in
population genetic studies to infer dispersal patterns and
population structure among naturally occurring and
farmed populations. The data will also help to identify
relationships between genetic variability of oysters and the
widespread mortality associated with 

 

QX

 

 disease, which

has seriously affected oyster farming over the past three
decades (Peters & Raftos 2003; Bezemer 

 

et al

 

. 2006). Our
work with oysters contributes to a larger ongoing study of
dispersal patterns among codistributed marine species in
relation to ocean currents and the geography of Australia’s
eastern coastline.

We isolated microsatellites from 

 

S. glomerata

 

 by the
enrichment technique of Fischer & Bachmann (1998) using
the restriction enzymes 

 

Rsa

 

I and 

 

Hae

 

III (Boehringer
Mannheim) to digest 

 

S. glomerata

 

 genomic DNA. Following
ligation of the digested fragments to two oligo adaptors,
microsatellite sequences were selected using dGA

 

10

 

 and
dGT

 

10

 

 biotinylated probes. The annealed probes were
selectively purified using streptavidin magnetic particles
(Promega), and the microsatellite-enriched eluates were
amplified in a polymerase chain reaction (PCR) using one
of the oligo adaptors as a primer. The enrichment protocol
was repeated from the probe-annealing step, and the enriched
DNA was purified using an UltraClean 15 DNA purifica-
tion kit (MoBio Laboratories). We ligated the DNA into
the pCR 2.1-TOPO vector (Invitrogen) and transformed the
vector into TOP10 cells (Invitrogen). To avoid sequencing
identical inserts, we screened 120 positive clones by PCR
and single-stranded conformation polymorphism (SSCP),
prior to amplifying clones with different SSCP patterns for
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sequencing as described in Piggott 

 

et al

 

. (2006). PCR products
were purified and sequenced on an ABI 377 automated DNA
sequencer (PE Applied Biosystems) using dye terminator
chemistry. Primers flanking 14 microsatellite loci were
designed using the 

 

primer

 

 3 program (Rozen & Skaletsky
1997).

We assessed the variability of each microsatellite locus
in 30 individuals sampled from a wild population at Jervis
Bay (35

 

°

 

7

 

′

 

S, 150

 

°

 

45

 

′

 

E). The loci were amplified in 10 

 

µ

 

L
radiolabelled PCRs containing 

 

∼

 

50–100 ng of template
DNA, 4 pmol of each primer, 0.5 U of 

 

Taq

 

 DNA polymerase
(Promega), 200 

 

µ

 

m

 

 of dCTP, dGTP and dTTP, 20 

 

µ

 

m

 

 of
dATP, 1.5–2.5 m

 

m

 

 MgCl

 

2

 

 (see Table 1), 10 m

 

m

 

 Tris-HCl
(pH 8.3), 50 m

 

m

 

 KCl, 0.1% Triton X-100 and 0.04 

 

µ

 

L [

 

α

 

33

 

P]-
dATP at 1000 Ci/mmol. PCR amplifications were performed
in an MJ Research PTC-100 Thermal Cycler and were initiated
at a melting temperature of 94 

 

°

 

C for 5 min, followed by 35
cycles at 94 

 

°

 

C for 20 s, annealing for 30 s and extension at
72 

 

°

 

C for 45 s, with a final 10-min extension step at 72 

 

°

 

C. The
annealing temperatures followed a ‘touchdown’ protocol,
decreasing in 2 

 

°

 

C increments from the first cycle until
the final annealing temperature was reached (see Table 1).
PCR products were separated by 6% polyacrylamide gel
electrophoresis and visualized by autoradiography.

We used 

 

genepop

 

 version 3.4 (Raymond & Rousset
1995) to estimate expected and observed heterozygosities
and to test for deviations from Hardy–Weinberg and link-
age equilibria. Nine loci were polymorphic, incorporating
between four and 23 alleles and expected heterozygosity

levels ranging from 0.575 to 0.912 (Table 1). No evidence
for linkage disequilibrium was detected for any locus
pairs. Genotype frequencies did not differ significantly
from the expectations for Hardy–Weinberg equilibrium
at any locus. We believe that the high variability of these
microsatellites will enable us to elucidate patterns of larval
dispersal and population structure in 

 

S. glomerata

 

, investi-
gate the impacts of aquaculture activities on local genetic
diversity and differentiation, and study the population
genetic effects of 

 

QX

 

 disease.
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Locus Primer sequences (5′−3′)
Repeat 
structure

[Mg2+] 
(mm) Ta (°C) NA

Size 
range (bp) HO HE HWP

GenBank 
Accession no.
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CTCTGGTCCTCGGAATTGTC

Sgo30 AAGCTCACTTGAGCCTTCG (GA)8 2.5 56–50 6 177–201 0.714 0.738 0.477 DQ334275
CTGCAATGTTGCATGTTGAG
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