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Abstract Camponotus renggeri and C. rufipes are two

important ants of the Brazilian Cerrado savanna, a threa-

tened Biome. Thirty-one microsatellites were characterized

and cross amplified for both species. 27 loci were poly-

morphic for C. renggeri (HE = 0.575 and HO = 0.575)

and 24 for C. rufipes (HE = 0.567 and HO = 0.564). The

average number of alleles per locus was 6.9 for C. renggeri

and 5.9 for C. rufipes. The high levels of genetic diversity

of these novel markers make them useful tools for genetic

and evolutionary studies involving these ecologically

important ants, and for the conservation of the Cerrado.

Keywords Carpenter ants � Formicinae � Myrmothrix �
Cerrado savanna � Simple sequence repeats

Ants are among the most common and dominant groups of

insects on earth, playing important ecological roles across

terrestrial ecosystems. They promote nutrient cycling, seed

and pollen dispersal, animal community control and may

be considered as biological indicators of anthropogenic

environmental impacts (Del Toro et al. 2012). Ants are

especially abundant in the Brazilian Cerrado savanna,

which is one of the world’s most biodiverse and threatened

Biomes (Oliveira and Marquis 2002). Two species in the

subfamily Formicinae, Camponotus renggeri (Emery) and

C. rufipes (Fabricius), are especially relevant for partici-

pating in numerous interspecific interactions across the

Cerrado landscape (Oliveira and Freitas 2004). The eco-

logical dominance of these ants makes them interesting

biological systems for conservation-focused studies. Here

we describe new microsatellites markers that will enable

the study of the genetic diversity of these species.

Two microsatellite-enriched libraries (one for each

species) were built according to Billote et al. (1999), using

six and five workers from the same nest of C. rufipes and C.

renggeri, respectively, from Itirapina, state of São Paulo,

Brazil. Genomic DNA was extracted from entire workers

following a modified CTAB protocol and digested with

AfaI. DNA fragments were ligated to the double-strand

adapters 50-CTCTTGCTTACGCGTGGACTA-30 and 50-
TAGTCCACGCGTAAGCAAGAGCACA-30. The enrich-

ment was performed using a hybridization-based capture

with (CT)8 and (GT)8 biotin-linked probes and streptavidin

magnetic-coated beads (Promega). Selected fragments

were then cloned into a pGEM-T easy vector (Promega)

and inserted into Escherichia coli XL1-Blue competent

cells. From each library, we sequenced 96 positive clones,

in which 79 repeat motifs were identified in 52 clones for

C. renggeri and 82 in 58 clones for C. rufipes using SSRIT

(http://archive.gramene.org/db/markers/ssrtool). A total of
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23 and 22 primer pairs were designed to C. renggeri and C.

rufipes, respectively, using PrimerSelect (DNASTAR)

software. To each forward primer we added a M13 tail

(50-CACGACGTTGTAAAACGAC-30) at its 50 end, which
enabled the fragments to be scored on 6.5 % polyacryl-

amide gels on 4300 DNA Analysis System (Li-Cor

Biosciences).

For each species, polymorphism levels for microsatellite

markers were quantified using 30 workers from 30 different

nests from Reserva Biológica de Mogi-Guaçu, state of São

Paulo, Brazil. Polymerase chain reactions (PCR) were

carried out in a final volume of 10 lL containing 1.5 ng of

template DNA, 19 PCR buffer, 3 mM magnesium chlo-

ride, 0.2 lM of each dNTP, 0.1 lM of each primer,

0.1 lM of 700 or 800 nm infrared dyes (Li-Cor Biosci-

ences) and 1 U Taq DNA polymerase. All loci were

amplified using touchdown PCR, according to the follow-

ing thermocycling conditions: 94 �C for 4 min; 109

[94 �C for 45 s, 60 or 57 �C (-0,5 �C/cycle) for 1 min and

72 �C for 1 min 15 s]; 259 [94 �C for 45 s, 50 �C for

1 min and 72 �C for 1 min 15 s]; and 72 �C for 10 min.

Of the initial 45 loci tested, 31 loci successfully cross

amplified for both species and 27 were polymorphic for C.

renggeri and 25 for C. rufipes (Table 1). The number of

alleles, expected (HE) and observed (HO) heterozygosities

and loci adherence to Hardy–Weinberg equilibrium (HWE)

were calculated using the PopGenReport in R (Adamack

and Gruber 2014). For C. renggeri and C. rufipes, the mean

number of alleles was 6.9 and 5.9, the HE ranged from

0.033 to 0.91 and 0.095 to 0.892 and the HO ranged from

0.033 to 0.967 and 0.067 to 0.933, respectively. Significant

departure from HWE was found for 1 and 8 loci in

C. renggeri and C. rufipes samples, respectively (Table 1).

The genetic variation of C. renggeri and C. rufipes

revealed by these novel molecular tools should provide

valuable information to support Cerrado conservation

strategies and also promote further investigation on phy-

logeography, population and landscape genetics.
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