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Abstract Eight microsatellite loci were developed for the

jack mackerel (Trachurus murphyi), a fish of significant

commercial importance in the Southeast Pacific. Genetic

variation at these loci was examined in 15 samples from the

locality of Talcahuano (Chile). All eight were highly

polymorphic, with a number of alleles per locus ranging

from 4 to 22 and an observed heterozygosity from 0.429 to

1. These markers will be useful to address issues of pop-

ulation genetics, ecology, conservation and fisheries man-

agement related to that species.
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Due to its economical importance, the jack mackerel

(Trachurus murphyi; Nichols 1920) represents one of the

most significant resources in the Southeastern Pacific. T.

murphyi is transzonal. Its distribution ranges from the

coasts of Ecuador to the end of Chile in the Southeastern

Pacific, and along the New Zealand coasts in the South-

western Pacific (Serra 1991). Previous genetic studies

using allozymes (González et al. 1996) and RFLP (Sep-

úlveda et al. 1996) have not showed any differentiation

across its geographical distribution. In the present study,

we report the isolation and characterization of eighth

polymorphic loci for T. murphyi. These loci were devel-

oped as a study tool useful for the estimation of genetic

diversity and population genetic structure in this species,

with the goal of providing baseline information for man-

agement plans aiming to protect that resource.

High molecular weight DNA was extracted from muscle

tissue of ten individuals from both sexes using a phenol/

chloroform method (Sambrook et al. 1989). Microsatellite

loci were isolated using an enrichment procedure involving

magnetic beads (Jones et al. 2002). Briefly, the DNA was

partially digested with a cocktail of seven blunt-end

restriction enzymes (HaeIII, StuI, Eco RV, ScaI, Bsr BI,

PvuII, Hiu CII). Fragments between 300 and 700 bp were

selected by gel extraction and ligated to a 20 bp oligonu-

cleotide adaptor containing a Hind III restriction site at the

50 end. Microsatellite enrichment was achieved using

streptavidin-coated magnetic beads and 50-biotinylated

CA15, ATG12 and CATC8 oligonucleotide probes. The

captured molecules were amplified by PCR using a primer

complementary to the adaptor, digested with Hind III to

remove the adaptor, and ligated into the Hind III site of the

pUC19 vector. The plasmids were then electroporated into

Escherichia coli DH5. Recombinant clones, identified by

blue-white selection, were chosen arbitrarily for sequencing

on an ABI 377 using the Big Dye Terminator Cycle

Sequencing methodology (Applied Biosystems). Specific

primers flanking the identified microsatellite sequences

were designed using Designer PCR version 1.03 (Research

Genetics) (Table 1). The microsatellite loci were amplified

in 10 ll reactions containing 19 PCR buffer, 2 mM MgCl2,

0.2 mM forward primer (fluorescently labeled), 0.2 mM

reverse primer, 200 mM dNTPs, 0.03 U/ll Taq DNA

polymerase (Invitrogen�), and 20 ng of genomic DNA

template. PCR was performed in a PTC-200 (MJ Research)
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Departamento de Zoologı́a, Universidad de Concepción,

Casilla 160-C, Concepción, Chile

123

Conserv Genet

DOI 10.1007/s10592-009-9932-y

rallen
Typewritten Text
SP-07-SWG-INF-10



thermal cycler with the following parameters: 94�C for

3 min, followed by 35 cycles of 94�C for 40 s, 57�C for

30 s, 72�C for 30 s, and a final extension at 72�C for 5 min.

All loci successfully amplified under the same conditions.

The PCR products were analysed on an ABI 3330 DNA

sequencer. Alleles were scored using Peak Scanner v1.0

(Applied Biosystems), with GS500 (Applied Biosystems) as

the internal size standard.

We characterized the polymorphism of each marker in a

sample of 15 individuals from the locality of Talcahuano,

Chile. We first checked for the potential presence of null

alleles using MicroCheker v2.2.3 (Van Oosterhout et al.

2004). The number of alleles (Na), the expected (He) and

observed (Ho) levels of heterozygosity were obtained using

GENALEX v6 (Peakall and Smouse 2006). Deviations

from Hardy–Weinberg equilibrium and gametic disequi-

librium between markers were tested using Arlequı́n v3.01

(Schneider et al. 2000).

Null alleles may be present at four loci, TmurA101,

TmurA115, TmurB2 and TmurB104, as suggested by the

general excess of homozygotes (Table 1). The number of

alleles per locus ranged from 4 to 22, corresponding to

markers TmurB116 and TmurA115, respectively, and

observed heterozygosity values from 0.429 to 1, for

TmurB2 and TmurA104, respectively. Only TmurA115

and TmurB104 showed significant deviation from Hardy–

Weinberg equilibrium (P B 0.05). No pair of loci was

found to be in linkage disequilibrium.

These eight microsatellite loci are the first developed for

T. murphyi. They will be useful in studies related to pop-

ulation genetics, ecology, conservation and fisheries man-

agement in that species.
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