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TECHNICAL NOTE

Isolation and characterization of microsatellite loci
in the endangered lizard Gallotia bravoana and cross-species
amplification in other Canarian Gallotia

N. M. Suarez - E. Betancor - J. Pestano

Received: 14 January 2010/ Accepted: 19 January 2010/ Published online: 6 February 2010

© Springer Science+Business Media B.V. 2010

Abstract The Gallotia bravoana lizard, is an endangered
species endemic to the Canary Island, entirely restricted to
a very small area (~1 Ha) in La Gomera. Here we report
the isolation and characterization of fifteen microsatellite
loci following an enrichment protocol. Although five loci
were monomorphic, an average of 2.1 alleles per locus and
an average observed heterozygosity of 0.423 were found
(n = 33) for the remaining loci. The loci were tested for
their ability to cross amplify in all Gallotia species. These
microsatellites will be used to manage a captive breeding
programme for this endangered species.

Keywords Canarian Gallotia - Endangered lizard -
Gallotia bravoana - Microsatellite

The genus Gallotia (Arnold 1973) is endemic to the Canary
Islands. This genus comprises 7 species and 9 subspecies
distributed around different islands. Particularly, the spe-
cies Gallotia bravoana is restricted to a small area (Risco
de La Mérica) situated on the western side of La Gomera
island, and is clearly endangered, with censuses indicating
a current population size of approximately 120 individuals.
The extremely precarious state of this population and the
need for continued action to prevent its extinction has led
to the neccessity to isolate microsatellite markers for out-
lining a captive breeding plan.

Genomic DNA was extracted with the PureGene DNA
Purification Kit (Gentra) using a fresh blood sample
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conserved in EDTA from a captive individual. The DNA
was digested with Sau3Al and BamHI (New England
Biolabs) obtaining fragments between 200 and 1,100 base
pairs. The digested DNA was adapter-ligated to the oligos
S61 (5-GGCCAGAGACCCCAAGCTTCG-3') and S62 (5
phosphorylated-GATCCGAAGCTTGGGGTCTCTGGCC-
3") (Refseth et al. 1997). The resulting DNA was hybridized
with 3’ biotinylated oligonucleotides [(AAAG)g, (AAAT)g,
(AAGG)g and (GATA)e]. Microsatellite enrichment was
completed using Streptavidine Magnetic Dynabeads (Dy-
nal) according to Glenn and Schable (2005) with slight
modifications. The enriched DNA was amplified by poly-
merase chain reaction (PCR) using the S61 primer and then
cloned into the plasmid pGEM-T easy vector (Promega)
using Escherichia coli strain JM109 (Promega). Screening
of positive clones was performed by PCR amplification
from white colonies using the S61 oligo and a mix of 1 pM
of each repetitive probe. Forty-eight (25%) out of 192
screened clones contained potential microsatellite motives.
Positive clones were PCR-amplified and sequenced with
SP6 and T7 primers, using BigDye version 3.1 chemistry
(Applied Biosystems) on an ABI PRISM 3130xI automatic
sequencer (Applied Biosystems).

Of the 48 clones sequenced in both directions, 29 con-
tained a microsatellite motif with adequate flanking regions,
which were selected for primer design using Primer3 soft-
ware (Rozen and Skaletsky 2000). Fifteen pairs of primers
amplified a clear PCR-product and were selected for char-
acterization. For these loci, the forward primer of each pair
was labelled with a fluorescent dye (Table 1). PCR were
carried out in 10 pl using 20 ng of genomic DNA,
1x buffer (Bioline; 16 mM (NH,4),SO,4, 67 mM Tris—HCI
(pH 8.8) and 0.01% Tween 20), 1.5 mM MgCl,, 0.2 mM of
each dNTP, and 0.4 U of Tag DNA polymerase (Bioline)
with different primer concentration for loci (Table 1).

@ Springer
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Samples were amplified as follows: 94°C for 3 min,
followed by 30 cycles at 94°C for 30 s, 55-62°C for 30 s
and 72°C for 30 s with a final extension at 72°C for 10 min.
Fluorescently labelled fragments were run on an ABI
PRISM 3130x1 genetic analyzer (Applied Biosystems) with
G5 matrix and GeneScan-500 (LIZ) as size standard.

A total of 33 individuals from La Mérica population
were used for obtaining polymorphism data (Table 1). Five
loci were monomorphic (Gbr16, Gbr20, Gbr22, Gbr24 and
Gbr28), but when these loci were used in other Gallotia
species, different size alleles were obtained (see below).
The remaining loci presented more than one allele and
were selected for Hardy—Weinberg equilibrium (HWE) and
Linkage Disequilibrium (LD) analyses. All calculations
were performed using the program ARLEQUIN version
3.11 (Excoffier et al. 2005). Significant deviation from
HWE due to heterozygote deficiency was only detected for
Gbr17, possibly due to the presence of null alleles. LD was
observed for Gbr04-Gbr08, Gbr08-Gbrl0, Gbr08-Gbrl2,
Gbr11-Gbrl7 and Gbr12-Gbrl5 (P < 0.05, after sequential
Bonferroni correction (Rice 1989)).

Cross-species priming was assessed by typing at least
four individuals of each Gallotia species and subspecies.
Five loci (GbrO8, Gbrl5, Gbrl7, Gbr24 and Gbr28) were
successfully amplified in all species (1-10 alleles). The
remaining loci gave variable results (Table 2).

Despite the low variability uncovered at these loci in
Gallotia bravoana, these markers will provide a useful tool

@ Springer

for future research concerning management of this endan-
gered species and for outlining a captive breeding plan.
Furthermore, these loci will be useful for high-resolution
genetic studies of any Gallotia species.
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