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TECHNICAL NOTE

Isolation and characterization of microsatellite loci
from Iguana delicatissima (Reptilia: Iguanidae), new perspectives
for investigation of hybridization events with Iguana iguana
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Abstract A (GA)n and (GT)n microsatellite-enriched
library was constructed and 25 nuclear simple sequence
repeat (SSR) loci were characterized in the Lesser Antil-
lean Iguana (Iguana delicatissima). All SSR loci were
found to be polymorphic after screening for diversity in
different cultivars, and a cross-taxa amplification tests
showed the potential transferability of most SSR markers
in Iguana iguana. First to be published for I. delicatissima,
this new SSR resource will be a powerful tool for intra-
specific genetic studies and for investigation of hybridiza-
tion events with Iguana iguana.
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Lesser Antillean Iguana (Iguana delicatissima) is endemic
to the Lesser Antilles, inhabiting this archipelago from
Martinique to Anguilla. In Guadeloupean Archipelago
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hybridization detected on a morphological basis between
the common or green Iguana (Iguana iguana) and (I. del-
icatissima) have lead to the elimination of the endemic
species from four islands (Basse-Terre, Grande-Terre,
Terre-de-Haut and Terre-de-Bas des Saintes) (Breuil
2002). Because this situation will become worst, Iguana
Specialist Group upgraded I. delicatissima from vulnerable
to endangered (Breuil et al. 2010). In order to know what
impacts could have this invasion, it is important to monitor
genetic evolution in different populations of I delicatiss-
ima. Several studies have shown that microsatellites are
good tools to monitor genetic evolution of populations
(Roy et al. 1994) but, to date, no microsatellite was
described in the Iguana genus. In this study, we charac-
terized 25 microsatellites in I. delicatissima and we tested
them by cross-species amplifications on a population of L.
iguana.

We extracted 1. delicatissima genomic DNA from blood
samples of an individual captured in Chancel, Martinique,
using the Generation DNA purification Capture Plate Kit
(QIAGEN). A microsatellite-enriched library was con-
structed using the protocol described by Billote et al. (1999).
We restricted DNA with Rsal (Invitrogen). The fragments
were ligated to two double-strand adapters (Rsa 21 and Rsa
25). Then we hybridized fragments to 50 uM of each biotin-
labeled oligo [(CA), and (GT),]. We bounded the hybrid
complexes to streptavidin-coated magnetic beads (Strepta-
vidin MagneSphere® Paramagnetic Particles, ref Z5481) and
washed them. We cloned the enriched DNA obtained into
pGEM-T (Promega, Ref A3600) and transformed them into
XL1-Blue supercompetent cells (Stratagene, Ref 200236).
We have let them incubate for one night at 37 °C. We have
then randomly amplified 150 clones with Rsa 21 primer. We
transferred PCR products on Hybond-N + nylon mem-
branes (Amersham/GE Healthcare Biosciences, Pittsburgh,
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PA) and hybridized them at 56 °C with [y32P] dATP 5’ end-
labeled (CA),5 and (GT),5 probes. We sequenced 80 clones
and designed pairs of primers using Primer 3 (Rozen and
Skaletsky 2000) for 40 of them which contained pure,
compound and interrupted microsatellites.

To test for good amplification and usefulness of each
primer of microsatellite loci, we performed PCR amplifi-
cations with 29 individuals from one population from
Chancel as well as on 5 individuals of the closely related
species I. iguana from one population from Gosier, Gua-
deloupe (Grande-Terre). We extracted DNA from samples
of blood with the same kit as previously. We performed all
PCR reactions using the QTAGEN® Multiplex PCR Kit, in
a 10 pL final volume containing 1 pL. of genomic DNA
(ranging from 25 to 60 ng), 10 uM of each primer, 5 pL of
QIAGEN’s multiplex master mix (containing HotStarTagq
DNA polymerase, MgCl,, dNTPs and PCR buffers), 1 puL
of QIAGEN’s Q-solution, and 2 pL. of RNase-free water.
This study only investigated primers which have good
amplification for an annealing temperature of 56 °C. We
used the same PCR profile for all microsatellites with 35
cycles at 95 °C for 40 s, an annealing temperature at 56 °C
for 90 s, and 90 s of extension at 72 °C. Before the first
cycle, we performed a prolonged denaturation step of
15 min at 95 °C and the last cycle was followed by one
final step of 30 min at 60 °C.

We have then diluted by 20, the PCR products with a
corresponding volume of ultrapure Milli-Q water. We
mixed 1.2 pL. of these diluted products with a solution
containing 20 pL. of GENESCAN 500 ROX (Applied
Biosystems) and 1 mL of deionized Formamide and we
analyzed these products on an ABI 3130XL Genetic
Analyser (Applied Biosystem) following the manufac-
turer’s protocols. Then, we scored alleles using the
GENEMAPPER version 3.7 program from Applied Bio-
systems. Finally, 25 microsatellites were amplified and
developed (Table 1).

The 29 individuals from Chancel have an average total
number of 1.64 (£0.15) alleles per locus for these 25
microsatellites. Number of alleles ranged from 1 to 3
(Table 1) with observed heterozygosities for polymorphic

loci ranging from 0.04 (IgdLl) to 0.5724 (IgdL12)
(Table 1). In total, 13 loci are monomorphic in 1. delica-
tissima and but have different alleles in I. iguana. One
locus (IgdL24) departed from Hardy—Weinberg equilib-
rium (p < 0.001) revealing a deficit in heterozygosity,
probably due to the presence of null allele. After a
sequential Bonferroni correction, no linkage disequilibrium
was found using GENEPOP in these microsatellites.

Cross-species amplification tests on I. iguana showed
amplification for 21 on 25 microsatellites showing an
average total number of 1.57 (0.14) alleles per locus for
these 25 microsatellites. Number of alleles ranged from 1
to 3 (Table 1). Among the studied microsatellite loci, 19
seem to have no allele in common between 1. iguana and L.
delicatissima and therefore could be diagnostic and serve
as a powerful tool to study hybridization.

To date, our microsatellites were the first to be published
in I. delicatissima and I. iguana. These data could enable to
survey the evolution of populations of 1. delicatissima, to
distinguish the two species and potentially to investigate
hybridization phenomena.
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