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Abstract

We describe primers and polymerase chain reaction (PCR) conditions to amplify four
dinucleotide, one trinucleotide, and three tetranucleotide microsatellite DNA loci from the
bobcat (

 

Lynx rufus

 

). The primers were tested on 22 individuals collected from a population
located within southwestern Georgia (USA). The primer pairs developed in this study
yielded an average of 7.4 alleles per locus (range four to 10), an average observed heterozy-
gosity of 0.60 (range 0.40 to 0.76), and an average polymorphic information content of 0.70
(range 0.51 to 0.78).
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Bobcats (

 

Lynx rufus

 

) are the most widely distributed North
American felid, ranging throughout most of the United States
and Canada into southern Mexico (Lariviére & Walton 1997).
They are solitary carnivores with few social interactions other
than those resulting from mating and parentage (Anderson
1987). Bobcat population structure and spatial organization
are largely dependent on the establishment and inhabitance
of individual home ranges. Home ranges exhibit sex-
specific differences: males inhabit larger home ranges with
varying degrees of intra- and intersexual overlap, whereas
females maintain smaller, primarily exclusive, home ranges
(Anderson 1987; Conner 

 

et al

 

. 1999). It is hypothesized that
(i) genetic relatedness may influence degrees of intra- and
intersexual home range overlap, and (ii) competition for
mating may occur in areas where several male ranges overlap
that of female (Anderson & Lovallo 2003). Additionally,
little is known regarding multiple mating, multiple paternity,
or sperm competition in the bobcat beyond the belief that
bobcats are polygynous (Provost 

 

et al

 

. 1973).
In succeeding discussions, we describe the development

of a panel of species-specific microsatellite markers that

will enable study of the relationship between kinship,
dispersal, and spatial distribution in the bobcat in addition
to facilitating future research on population genetics, pop-
ulation structure, and mating system(s) of these organisms.

We extracted DNA from tissue obtained from a bobcat of
unknown sex using a DNeasy tissue kit (QIAGEN). We di-
gested DNA with 

 

Bst

 

UI (New England Biolabs) and enriched
for dinucleotide, trinucleotide, and tetranucleotide repeats
(Glenn & Schable in press). Product was ligated into poly-
merase chain reaction (PCR) 2.1-TOPO vector and used to
transform OneShot Top 10 chemically competent 

 

Escherichia
coli

 

 cells (TOPO TA Cloning Kit, Invitrogen). Colonies were
screened for inserts using the 

 

β

 

-galactosidase gene. Positive
(white) colony PCR products of 500–1000 bp were sequenced
using 

 

bigdye

 

 version 3.0 (PE Applied Biosystems) chemistry
and an ABI 3700 sequencer. Sequences were assembled and
edited in 

 

sequencher

 

 version 4.2 (Gene Codes) and exported
into 

 

ephemeris

 

 1.0 (http://www.uga.edu/srel/DNA_Lab/
programs.htm) to search for microsatellites. Primers were
developed and an M13-reverse or CAG tag was added to
the 5

 

′

 

 end of one of each primer pair using 

 

oligo

 

 version
4.0 (Molecular Biology Insights) to facilitate fluorescent size
detection on an ABI 377 (Schable 

 

et al

 

. 2002). GTTT ‘pigtails’
were added to the 5

 

′

 

 end of each primer, lacking either
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CAG or M13-reverse tag, to facilitate the nontemplated addi-
tion of adenosine by 

 

Taq

 

 polymerase (Brownstein 

 

et al

 

. 1996).
Primer pairs were optimized using bobcat DNA samples

obtained from wild individuals at the Joseph W. Jones
Ecological Research Center (JWJERC), Newton, Georgia,
USA. PCR amplifications were performed in 10-

 

µ

 

L volumes
using MyCytler thermal cyclers (Bio-Rad Laboratories).
Final concentrations for optimizing reactions were 10 m

 

m

 

Tris pH 8.4, 50 m

 

m

 

 KCl, 0.5 

 

µ

 

m

 

 ‘pigtailed’ primer, 0.05 

 

µ

 

m

 

CAG or M13-reverse tagged primer (CAG or M13-reverse
+ primer), 0.45 

 

µ

 

m

 

 dye labelled tag (HEX or FAM + CAG or
M13-reverse), 1.5 m

 

m

 

 MgCl

 

2

 

, 0.5 m

 

m

 

 dNTPs, 0.5 U 

 

Taq

 

DNA polymerase, and 56 ng DNA. M13 and CAG universal
primers were labelled with FAM or HEX fluorescent dyes.
Reactions were optimized with seven individuals using four
touchdown thermal cycling programs (Don 

 

et al

 

. 1991), each
encompassing a 7.5-

 

°

 

C span of annealing temperatures
(ranges: 50–42.5 

 

°

 

C, 55.0–47.5 

 

°

 

C, 60–52.5 

 

°

 

C, 65.0–57.5 

 

°

 

C).
Cycling parameters were: 15 cycles at 95 

 

°

 

C for 20 s; highest
annealing temperature for 20 s minus 0.5 

 

°

 

C per annealing
cycle; and 72 

 

°

 

C for 30 s, followed by 15 cycles of 95 

 

°

 

C for
20 s; 42.5, 47.5, 52.5, or 57.5 

 

°

 

C, respectively, for 30 s; 72 

 

°

 

C
for 30 s; and a final extension period of 10 min at 72 

 

°

 

C.
PCR products were checked for amplification and scored

using an ABI Prism 377–96 sequencer with 

 

genescan

 

Rox500 fluorescent size standard (Applied Biosystems).
Results were analysed using 

 

genescan

 

 and 

 

genemapper

 

software (Applied Biosystems) and the optimal touchdown
cycling schemes were identified. Following optimization,
15 additional individuals were genotyped. We calculated
observed and expected heterozygosities and polymorphic
information content for each locus using 

 

cervus

 

 version
2.0 (Marshall 

 

et al

 

. 1998). 

 

genepop

 

 version 3.4 (Raymond &
Rousset 1995) was used to test for Hardy–Weinberg
equilibrium (HWE) and genotypic linkage disequilibrium
(LD), and a posteriori sequential Bonferroni correction was
conducted according to the method of Rice (1989).

Table 1 summarizes the characteristics of eight primer
pairs developed from the bobcat. The number of alleles per
locus ranges from four to 10, averaging 7.4. Total exclu-
sionary power with both unknown parents is 0.98. No
significant LD was detected after sequential Bonferroni
correction. Three loci (

 

BCH6T

 

, 

 

BCB12D

 

, 

 

BCG3D

 

) deviated
from HWE (

 

P

 

 values < 0.01) but are not significant follow-
ing Bonferroni correction.
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River Ecology Laboratory from the Environmental Remediation
Sciences Division of the Office of Biological and Environmental
Research, US Department of Energy. Capture, handling, and sedation
of bobcats at JWJERC were approved by the Georgia Department
of Natural Resources (permit: 29-WMB-04–84) and the UGA Insti-
tutional Animal Care and Use Committee (approval: A99-0159).
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