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from yellowfin grouper, Mycteroperca venenosa
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Abstract Twenty-seven nuclear-encoded microsatellites
were isolated from an enriched genomic library of yel-
lowfin grouper, Mycteroperca venenosa, and characterized
in 24 individuals. The microsatellites include 17 dinucle-
otide repeats, eight trinucleotide repeats (one imperfect),
one tetranucleotide repeat, and one pentanucleotide repeat.
Yellowfin grouper are susceptible to fishing pressure tar-
geted towards their spawning aggregations; data pertaining
to stock structure and levels of genetic variability will aid
in future management of this species.
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Mycteroperca venenosa

The yellowfin grouper, Mycteroperca venenosa, is one
of the most abundant groupers in the Caribbean, ranging
from the Gulf of Mexico southward to Brazil (Heemstra
and Randall 1993). Similar to other members of the family
Serranidae, yellowfin grouper form large, annual spawning
aggregations that are susceptible to targeted fishing pres-
sure (Nemeth et al. 2006). The species is currently listed as
‘Near Threatened’ (Brule and Garcia-Moliner 2004) by the
IUCN (International Union for Conservation of Nature and
Natural Resources), with the additional note that declining
trends in both the landings and sizes of spawning

M. A. Renshaw (D<) - J. R. Gold

Center for Biosystematics and Biodiversity, Texas A and M
University, College Station, TX 77843-2258, USA

e-mail: mrenshaw @ag.tamu.edu

R. S. Nemeth

Center for Marine and Environmental Studies, University
of the Virgin Islands, 2 John Brewer’s Bay, St. Thomas,
Virgin Islands 00802-9990, USA

aggregations indicate that M. venenosa is nearing a
‘Vulnerable’ listing (SEDAR14 2007).

Management of an exploited fishery can benefit from
stock-structure assessments, both within and across politi-
cal boundaries. Nuclear-encoded microsatellite markers are
well suited for population-genetic analysis, including
identification of stocks and assessment of genetic vari-
ability within and between spawning aggregations (Ward
2000). Here, we report the development of polymerase
chain reaction (PCR) primers for 27 microsatellites from an
enriched yellowfin grouper genomic DNA library.

Details for the generation of the enriched microsatellite
library can be found in Renshaw et al. (2010). Ten micro-
liters of the size-selected genomic DNA/linker fragments
were hybridized in each of three independent 100 pl reac-
tions (6x SSC [0.9 M NaCl, 0.09 M sodium citrate] final
concentration): one reaction employed 50 pmol of 3'-bio-
tin-modified (CA),; oligonucleotides; a second reaction
employed 50 pmol of 3'-biotin-modified (CAT)g oligonu-
cleotides; while a third reaction employed 50 pmol of
3'-biotin-modified (GAT)g oligonucleotides. Hybridization
mixtures were heated to 95°C for 10 min and then kept at
58°C [(CA);3 hybridization] or 47°C [(CAT)g and (GAT)g
hybridizations] for 1.25 h. Following the hybridization step,
both trinucleotide reactions were combined for subsequent
incubation with the streptavidin-coated magnetic beads; the
dinucleotide reaction was incubated separately, producing
independent dinucleotide and trinucleotide enrichments.
Positive (white) colonies were picked with sterile tooth-
picks, placed in 96-well tissue culture plates with 200 pl LB
broth (containing 50 pg/ml of ampicillin and 8% glycerol),
and incubated at 37°C overnight to increase density of the
cultures. Culture plates were then sent to the Interdisci-
plinary Center for Biotechnology Research at the Univer-
sity of Florida (http://www.biotech.ufl.edu/) for sequencing
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with M13 primers. Resulting sequences were edited and
vector trimmed with SEQUENCHER 4.1 (Gene Codes); primer
pairs were developed using PrIMER3 (http://frodo.wi.
mit.edu/).

Unlabelled primers were purchased from Integrated
DNA Technologies (IDT); the forward primer included a
21 bp sequence (5-GCCTCGTTTATCAGATGTGGA-3")
that enabled amplified fragments to be labeled fluores-
cently during PCR amplifications (Karlsson et al. 2008).
The 5'-tail-sequence primer was labeled with one of three
fluorescent labels: 6-Fam, Hex, or NeEp (Set D, Applied
Biosystems). Each primer pair was initially evaluated with
a subset of nine individuals; successful amplifications were
evaluated further with an additional 15 individuals
(24 individuals total), all sampled from waters off St.
Thomas (US Virgin Islands). PCR products were run on an
ABI 377 automated sequencer. Alleles were sized using the
GenEscan®-400 HD Rox Size Standard (Applied Biosys-
tems); allele sizing and calling were performed using
Genescan® 3.1.2 and Genoryper® version 2.5 software.
Genetic variability of the microsatellite markers was
measured by number of alleles, gene diversity (expected
heterozygosity), and observed heterozygosity. Fisher’s
exact test, as implemented in GDA (Lewis and Zaykin
2001), was used to test significance of departure from
Hardy—Weinberg equilibrium (genotype) expectations at
each microsatellite and of departure from genotypic equi-
librium at pairs of microsatellites. Evidence for occur-
rences of null alleles was explored using MICROCHECKER
(Van Oosterhout et al. 2004).

Of the initial 75 putative microsatellites identified, 27
PCR primer pairs produced experimentally tractable
microsatellites. Summary data for these 27 microsatellites
are presented in Table 1. The number of alleles detected
ranged from two (Mvel9, Mve25, Mve27, Mve30, MveS53)
to 18 (Mve40); expected heterozygosity ranged from 0.082
(Mve53) to 0.936 (Mve40), while observed heterozygosity
ranged from 0.083 (Mve53) to 1.000 (Mve64); genotypes at
all microsatellites conformed to Hardy—Weinberg expec-
tations following Bonferroni correction (Rice 1989).
Analysis using MICROCHECKER indicated no evidence for
scoring error due to stuttering or large allele dropout at any
of the 27 microsatellites; possible null alleles were sug-
gested only at Mve74. None of the pair-wise comparisons
of microsatellites deviated significantly from genotypic
equilibrium following Bonferroni corrections (Rice 1989).

@ Springer

The 27 microsatellites characterized in this study will
prove useful for future population-genetic research in
Mycteroperca venenosa as well as other members of the
family Serranidae.
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