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Abstract

We characterize five polymorphic microsatellite loci for the Great Plains toad, Bufo cognatus,
which are being used as markers in a study of the genetics and structure of toad populations
inhabiting playa lakes on the Llano Estacado plateau of Texas. Observed heterozygo-
sity (H) estimates for the toads ranged from 0.56 to 0.90, and expected heterozygosity (Hp)

estimates ranged from 0.85 to 0.95.
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Amphibians are integral parts of wildlife communities; they
serve as prey for vertebrates and consume large quantities
of invertebrates (Bury et al. 1980; Smith et al. 2003). However,
since 1960 world-wide amphibian biodiversity has markedly
declined (Carey et al. 2001; Alexander & Eischeid 2000).
Anurans (frogs and toads) are especially vulnerable to
environmental stressors, due in part to their permeable
skin. As such, they may serve as sentinel species for environ-
mental disturbances in specialized habitats (e.g. ephemeral
wetlands). Anuran success in a particular ecosystem may
therefore serve as an indicator of how other species in
similar environments adapt to physiological stresses, such
as pollutants (Pechmann & Wilbur 1994).

The Great Plains toad, Bufo cognatus, is found from
extreme southern Canada, to northern and western Texas
and westward to southeast California and northern Mexico
(James 1998). The demographics of B. cognatus in north-
western Texas are affected by both the structure and
location of wetlands and by anthropogenic factors (Gray
2002). Herein we describe five novel polymorphic micro-
satellite loci characterized as part of a study examining
population structure and subdivision in B. cognatus.

Toads (n = 119) were collected from eight playas (shallow,
depressional wetlands with variable hydroperiods) located
in three northwest Texas counties (Hale, Floyd, and Castro)
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using drift fences and pitfall traps. Toe clips were collected
from each toad and stored in 1.5-mL tubes at —70 °C. Fol-
lowing the manufacturer’s protocol, genomic DNA was
isolated from toes using PUREGENE DNA kits (Gentra
Systems). We used these DNAs to construct a library
enhanced for microsatellites by adapting the protocol of
Schable et al. (2001). Flanking sequences of the 100 screened
genomic inserts were used to develop primers allowing
amplification of the five microsatellite loci. PCR amplifica-
tion was performed using an Eppendorf Mastercycler
(Eppendorf) with the following protocol: one 30s 94 °C
denaturation step followed by 30 cycles of 94 °C for 15,
optimal annealing temperature (Table 1) for 30 s; extension
at 72 °C for 50 s. PCR amplification reactions included Tag
polymerase (0.5 units), optimal MgCl, (Table 1), dNTPs
(10 um), unlabelled forward primer (10 um), fluorescently
labelled reverse primer (10 um), ~5 ng DNA, and 2.5 pL of
PCR buffer (10x, Promega); H,O was added to a final
volume of 25 uL.

Fragment length (Table 1) was determined using an ABI
310 Genetic Analyser (Perkin-Elmer) and the size standard
Gensize Tamra 500. Allele sizes were estimated using
Genemapper 3.0 (Perkin-Elmer) and verified by eye. Hetero-
zygosity estimates for all loci (Table 1) were determined
using ARLEQUIN 2.0 (Schneider et al. 2000). Tests of linkage
disequilibrium (LD) and deviation from Hardy-Weinberg
equilibrium (HW) were tested using GENEPOP 3.3 (Raymond
& Rousset 1995).
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Table 1 Characterization of five Bufo cognatus microsatellite loci

T, MgCl,  Allele No. of GenBank

Locus Repeatmotif ~ Primer sequences (5'-3") O (mm) size (bp)  alleles Hg Hg Accession no.

IDDD (AC)46 F : CCAAATATCCCCAACTTTTTG 56 2.0 200 51 0.56 0.95  AY338402
R: AATGAACAGCGATTTTGTGTG

IHHH  (a0)y, F: TCTGCTGAATCTGTTTTGAGAAAC 60 2.0 162 33 0.84 094  AY338403
R: TTCTCTATTTGCAACTGCATCC

Yy ((cap F: GGCGATTACTCACCAGTTGTCC 60 0.5 187 24 0.90 0.90  AY338400
R: TAAGGAACCTTCCCGGACAC

ICCC (CA),A(CR), F: GTGACAGCGACCGGTAAAA 57 1.0 194 22 079 090  AY338401
R: CTCCAAGAAGACCCCAAAAG

IKK (AC)46 F: GCCCAGGGGTTGTATACTCA 60 2.0 112 20 0.89 0.85  AY338399

R: TCCCAAAAATGTCAGGGGTA

T,, optimized annealing temperature; H,, observed heterozygosity; Hy, expected heterozygosity; F, forward; R, reverse.

Loci are characterized in Table 1. Following Bonferroni
correction, highly significant LD tests were shown for only
two loci (IDDD, IKK). At four of the loci, observed (H)
and expected heterozygosity (Hy) values did not conform
to HW expectations. One locus (IKK) displayed a hetero-
zygote excess, whereas three loci (IDDD, IHHH, ICCC) dis-
played heterozygote deficits. These deviations may be due
to bottlenecks in the populations or to the presence of null
alleles. All eight populations inhabit playas that become
intermittent during extreme drought, presumably iso-
lating individuals and leading to reduced dispersal. These
markers will allow us to further characterize these popula-
tions, including monitoring temporal and spatial changes
in population structure.
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