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MICROSATELLITE MARKERS FOR COBIA,
RACHYCENTRON CANADUM.—Polymerase
chain reaction (PCR) primers are reported for
35 nuclear-encoded microsatellites developed
from a genomic library of cobia (Rachycentron
canadum). All 35 microsatellites were tested for
reproducibility and polymorphism using 24 co-
bia sampled offshore of Ocean Springs, MS.
Thirty-three of the microsatellites were found
to be polymorphic; genotypes at seven of these
differed significantly from Hardy-Weinberg
(HW) expectations, possibly because of the
presence of null alleles. Levels of allele and
gene diversity (expected heterozygosity) were
lower on average than values reported previ-
ously for other marine fishes. The 26 micro-
satellites whose genotypes were in HW equilib-
rium should provide useful tools for future
studies of cobia relating to both stock assess-
ment and aquaculture.

Cobia is a migratory coastal pelagic fish dis-
tributed in tropical and subtropical warm wa-
ters worldwide except for the eastern Pacific
(Shaffer and Nakamura, 1989). The species
constitutes an important recreational fishery in
the Gulf of Mexico (Brown-Peterson et al.,
2001) and is caught incidentally in the com-
mercial fishery (Shaffer and Nakamura, 1989).
Interest in cobia aquaculture in the United
States has spiked recently because of successes
in captive spawning and larval rearing (Dodd,
2001), and it has been suggested (Bridger and
Costa-Pierce, 2002) that cobia might be an ide-
al species for offshore cage culture.

In this note, we report optimized PCR prim-
ers for 15 nuclear-encoded microsatellites de-
veloped from a cobia genomic library. Briefly,
microsatellites are short stretches of nuclear
DNA composed primarily of di-, tri-, and tet-
ranucleotide repeats inherited in a codomi-
nant (Mendelian) fashion and distributed
throughout euchromatic regions of chromo-
somes (Weber and May, 1989; Weber, 1990;
Wright and Bentzen, 1994). Microsatellites also
accumulate mutations fairly rapidly (Shug et
al., 1998), making them ideal genetic markers
for a variety of applications ranging from stock
structure analysis of “wild” populations (Gold
and Turner, 2002; Zatcoff et al., 2004) to par-
entage assignment and pedigree reconstruc-
tion in domesticated populations (Wilson and
Ferguson, 2002; Jones and Arden, 2003). In-

cluded in this note are summary data for 20
other microsatellites for cobia developed in
our laboratory by Pruett et al. (2005). The
summary data for all 35 microsatellites include
number and size of alleles detected, observed
and expected heterozygosity, and results of
tests of conformity to Hardy-Weinberg equilib-
rium expectations at each microsatellite. The
summary data are published here to allow con-
venient access to all PCR primers and other
data.

Details regarding genomic library construc-
tion, ligation of size-selected (500-2,000 base
pairs) fragments into cloning vectors and
transformation into competent Escherichia coli
cells can be found in Pruett et al. (2005). A
total of 19,200 clones were hybridized with
cocktails of oligonucleotide probes, and 164
positive clones were sequenced. A total of 54
clones containing microsatellite motifs were
identified: 45 primer pairs were designed from
sequences flanking the microsatellites with the
programs Amplify 1.2 (Engels, 1993) and Net-
primer  (http://www.premierbiosoft.com/
netprimer). Optimization of PCR protocols
was carried out on DNA from eight individuals.
PCR amplifications were performed in 10-pl
reaction volumes, consisting of 1 pl (~25 ng)
of DNA, 1 pl of 10X reaction buffer (500 mM
KCl, 100 mM Tris, 10% Triton-X 100), 0.1 U
of Tag DNA polymerase (GibcoBRL), 0.5 uM
of each primer, 200 pM of each dNTP, and 1
mM MgCl,. PCR conditions consisted of an ini-
tial denaturation of 94 C for 3 min, followed
by 30 cycles of denaturation at 94 C for 30 sec,
annealing at optimized temperature (Table 1)
for 45 sec, extension at 72 C for 1 min, and a
final extension at 72 C for 10 min.

The primer—pair sequences (forward on top,
reverse on bottom), microsatellite motifs (re-
peat sequence), size of cloned alleles, and op-
timized annealing temperatures (ATs) are giv-
en in Table 1. The suite of 35 microsatellites
includes 26 di-, one tri-, and four tetranucleo-
tide repeat motifs; four of the microsatellites
contain complex repeats (i.e., a combination
of different repeat motifs). Genotypes for all
35 microsatellites were acquired from 24 cobia
sampled offshore of Ocean Springs, MS. The
number of assayed individuals (N), the num-
ber of alleles (Ay), and the range in size of
detected alleles for each microsatellite also are
given in Table 1. Thirty-three of the microsat-
ellites were found to be polymorphic; the av-
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erage number of alleles per polymorphic mi-
crosatellites was 7.1 (range 2-17). Estimates of
observed (Hg) and expected (Hg) heterozy-
gosity were computed with the Genetic Data
Analysis (GDA) program (Lewis and Zaykin,
2001) and are given in Table 1. For the poly-
morphic microsatellites, average observed het-
erozygosity was 0.496 (range 0.000-1.000),
whereas the average expected heterozygosity
was 0.563 (range 0.043-0.943). The average
number of alleles and average expected het-
erozygosity (also called gene diversity) per mi-
crosatellite are lower than averages reported
previously by DeWoody and Avise (2000) for
several species of marine fishes. Probabilities of
departure from Hardy-Weinberg equilibrium
expectations (Pyy) were computed by exact
tests, as implemented in GDA (Lewis and Zay-
kin, 2001) and are given in Table 1. Genotypes
at seven of the microsatellites differed signifi-
cantly from Hardy-Weinberg equilibrium ex-
pectations following (sequential) Bonferroni
correction for multiple tests performed simul-
taneously (Rice, 1989). Results of analysis by
Microchecker (Van Oosterhout et al., 2004) in-
dicated that six of these seven microsatellites
(all but Rca 1B-E06) had a general excess of
homozygotes for most allele size classes, sug-
gesting the presence of null alleles. The 26 mi-
crosatellites whose genotypes were in HW equi-
librium should prove extremely useful in fu-
ture studies of cobia relating to both stock as-
sessment and aquaculture. The wuse of
microsatellites as selectively neutral genetic
markers to assess geographic boundaries and
genetic diversity of “wild” stocks is well re-
viewed in Wright and Bentzen (1994) and Car-
valho and Hauser (1995); the use of microsat-
ellites in aquaculture includes parentage as-
signment, pedigree reconstruction, mapping
of quantitative trait loci, and marker-assisted
selection and is well reviewed in Liu and Cor-
des (2004).
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