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ABSTRACT. The maned wolf (Chrysocyon brachyurus) and the
crab-eating fox (Cerdocyon thous) are two wild-canid species found in
the Brazilian Cerrado. We tested cross-amplification and transferability
of 29 short tandem repeat primers originally developed for cattle and
domestic dogs and cats on 38 individuals of each of these two species,
collected in the Emas National Park, which is the largest national park in
the Cerrado region. Six of these primers were successfully transferred
(CSSM-038, PEZ-05, PEZ-12, LOCO-13, LOCO-15, and PEZ-20); five
of which were found to be polymorphic. Genetic parameter values (num-
ber of alleles per locus, observed and expected heterozygosities, and
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The ‘Emas’ National Park, situated in south-western Goiás State, Central Brazil, is
currently the largest national park in the Cerrado; it possesses a very representative fauna,
including most of the large-bodied mammals that inhabit this ecosystem within Brazil (Marinho-
Filho et al., 2002; Rodrigues et al., 2002). Understanding the population genetic structure of
species living in these regions is important because the entire Cerrado region is now under
extreme threat (Myers et al., 2000) and thus the large-bodied mammals are expected to be
preserved mostly within the few remaining large conservation units.

It is clear that conserving native species and understanding their population processes
require knowledge about their genetic diversity (Hedrick, 2001). Microsatellite markers, or short
tandem repeats (STR), are now considered the best choice to obtain genetic data, with a good
balance between costs, information context and operational facilities; they have become a use-
ful tool for population and conservation genetic studies (Li et al., 2002; Brondani et al., 2003;
Wandeler et al., 2003). However, STR markers are usually developed for each species, which
is sometimes difficult and involves considerable laboratory work. Another strategy is to look for
cross-amplification of markers among phylogenetically related species for population and con-
servation genetic analyses (e.g., Tong et al., 2002; Williamson et al., 2002; Zucchi et al., 2002;
Klukowska et al., 2003).

We tested the transferability of STR markers originally developed for domestic cattle,
buffaloes and domestic dogs and cats for two species of Canids found in the Emas National
Park, the crab-eating fox, Cerdocyon thous, and the maned wolf, Chrysocyon brachyurus.
The maned wolf is the largest canid in South America, with important ecological roles as a
top-chain predator and seed disperser; while the crab-eating fox is a relatively small-bod-
ied, abundant and widely distributed species, found in many different habitats and biomes of
Brazil.

Genomic DNA was extracted from blood of 38 individuals of each species captured in
the Emas National Park. We tested 29 pairs of primers, initially using only two individuals of
each species (a complete list of the primers tested is available from the authors upon request).
Among these primers, six pairs were successfully transferred to the target species; these were
then used for genotyping the 38 individuals of each species (Table 1).

The PCR reactions were done in a final volume of 15 µL, containing 5 µL DNA (3 ng/
µL), 2.2 µL of each of the primers (0.9 mM), 1.3 µL bovine serum albumin (10 mg/mL), 1.5 µL
PCR buffer (10X), 0.5 µL MgCl

2
 solution (50 mM), 1.3 µL d’NTP solution (2.5 mM), and one

unit of Taq DNA Polymerase (furnished by Amersham Pharmacia Biotech). The reactions
were run in a 96-well PT-100 thermocycler (MJ Research), with an initial 5-min incubation at
94°C, followed by 30 cycles at 94°C for 1 min, annealing of “primers” from 45 to 65°C, and a
final extension at 72°C for 7 min. The amplified products were electrophoresed on 4% denatur-

fixation indices) were within the expected range reported for canid popu-
lations worldwide.
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ing acrylamide gels running in 1X TBE at 90 W for 2 h, and then stained with silver nitrate
(Bassam et al., 1991). DNA ladders (standard fragment size 10 bp - Amersham Pharmacia
Biotech) were used to estimate the size of each fragment.

The primer pairs were classified according to the quality of amplified PCR products
obtained. About half of the pairs of primers (14 pairs) did not reveal any amplified products,
whereas nine pairs gave non-specific amplifications. The remaining six pairs were successfully
transferred to the two species. These six primers were originally developed for the domestic
dog (PEZ-05, PEZ-12, LOCO-13, LOCO-15, and PEZ-20) (Halverson et al., 1999) and cattle
(CSSM-038) (Barker et al., 1997). We then analyzed the patterns for 38 individuals of each
species; five of six loci showed polymorphism. We found on average 7.8 alleles per locus in the
crab-eating fox and 4.5 alleles per locus in the maned wolf at the polymorphic loci (Figure 1).

Based on these five polymorphic loci, we obtained initial estimates of some genetic
parameters in these two species. The average expected heterozigosity (H

e
) for the crab-eating

fox was 0.676, whereas the observed heterozigosity (H
o
) was 0.654, resulting in a fixation index

(ƒ) of 0.032. The parameters for the maned wolf were H
e
 = 0.533, H

o
 = 0.564, and ƒ = -0.091

(Table 2). These values are within the expected range of values, considering previous knowl-
edge of canid population genetics worldwide (Wayne, 1996).

We confirmed that there is great potential for cross-amplification of STR markers be-
tween different canid species. This is important for genetic studies of Neotropical canids, and
mammals in general, because expensive and time-consuming development of species-specific
primers is not strictly necessary for initiating population and conservation genetic studies in
these species. This type of polymorphism data is considered critical for understanding popula-
tion processes and to establish optimal management strategies.

Table 1. Sequences of forward (F) and reverse (R) primer pairs that amplified short tandem repeat (STR) loci in
Cerdocyon thous (Ct) and Chrysocyon brachyurus (Cb), with type of repetition, the allele size range found and the
ideal annealing temperature (AT) for each of the loci.

STR locus Primer sequences Repeat Allele size range (bp) AT (°C)
motif

Ct Cb Ct/Cb

CSSM-038 (F) TTCATATAAGCAGTTTATAAACGC CA 162 162 48
(R) ATAGGATCTGGTAACTTACAGATG

PEZ-05 (F) GCTATCTTGTTTCCCACAGC AAAG 112-78 116-100 60
(R) TCACTGTATACAACATTGTC

PEZ-20 (F) CCTAAATTAGAGGTCTAAACCC AAAT 230-202 173-153 60
(R) TAAGCGGGAATGTGCTCCTC

PEZ-12 (F) GTAGATTAGATCTCAGGCAG AAAG 302-222 263-261 58
(R) TAGGTCCTGGTAGGGTGTGG

LOCO-13 (F) AGTCTGGTGATTTAATTCGG AAAG 312-246 267-235 62
(R) TCTAGTCCCCAGTCTAGTTCACTGCCC

LOCO-15 (F) TGGGGCTTAACTCCAAGTTC AAAG 214-190 211-195 62
(R) GTACAGAGTCTGCTTATC
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Figure 1. Short tandem repeat pattern for the five polymorphic loci (PEZ-05, PEZ-20, LOCO-13, LOCO-15, and PEZ-
12) in the crab-eating Fox (Cerdocyon thous, Ct) and the maned wolf (Chrysocyon brachyurus, Cb). M = 10-bp ladder. All
alleles are shown, except for two alleles of LOCO-13 (Cb) and one allele of LOCO-15 (Cb).

Table 2. Number of alleles per locus (A), expected heterozygosity (H
e
), observed heterozygosity (H

o
) and fixation

index (ƒ) for the loci successfully amplified for Cerdocyon thous (Ct) and Chrysocyon brachyurus (Cb).

STR locus A H
e

H
o

ƒ

Ct Cb Ct Cb Ct Cb Ct Cb

CSSM-038 1 1 - - - - - -
PEZ-05 6 5 0.770 0.627 0.757 0.697 0.004 -0.129
PEZ-20 6 6 0.746 0.712 0.813 0.560 -0.011 0.197
PEZ-12 13 2 0.876 0.478 0.909 0.658 -0.055 -0.394
LOCO-13 14 8 0.890 0.817 0.697 0.914 0.205 -0.135
LOCO-15 7 5 0.775 0.564 0.750 0.553 0.018 0.007
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