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The cooperatively breeding Seychelles warbler, Acrocephalus

sechellensis, is a rare endemic of the Seychelles islands. By 1959,

anthropogenic disturbance had pushed this species to the verge

of extinction and only 26 individuals remained, confined to

the island of Cousin. The population has since recovered and

has been the focus of intense study since 1985 (e.g. Komdeur

1992; Komdeur et al. 1997).

We required a set of microsatellite markers to enable studies

of mate choice, reproductive success and fitness. Genetic

variability is relatively low within this species, possibly due

to the recent population bottleneck. Consequently, many

microsatellites had to be isolated and screened to provide

sufficient polymorphic loci to enable parentage assignment

and pedigree construction. We isolated 63 microsatellite

loci from the Seychelles warbler and tested for their poly-

morphism in this and five other species of Sylviidae. We also

examined the utility of a subset of these loci in 16 other

passerine birds.

DNA was extracted following Bruford et al. (1998). A genomic

library enriched for (CA)n, (GA)n and (TTTC)n was prepared as

described by Armour et al. (1994) using modifications sug-

gested by Gibbs et al. (1997). DNA reactions were performed

in a 10-µL volume containing 10–50 ng DNA, 1.0 µm of each

primer, 0.2 mm of each dNTP, 0.05 units Taq DNA polymerase

(Thermoprime Plus, Advanced Biotechnologies) and 1.0–

2.0 mm MgCl2 (Table 1) in 20 mm (NH4)2SO4, 75 mm Tris-HCl

pH 9.0, 0.01% (w/v) Tween. Polymerase chain reaction

(PCR) amplification was performed in a Hybaid Touchdown

thermal cycler. Initially, a touchdown cycle was performed

with a reaction profile of 95 °C for 3 min, then 94 °C for 30 s,

Table 1 Characteristics of five microsatellite loci in samples of black bream (Acanthopagrus butcheri) from nine water bodies in Western

Australia and from the Gippsland Lakes in Victoria, south-eastern Australia. The Western Australian samples are the same as those used

by Chaplin et al. (1998)

Locus

GenBank

accession no. Primer sequence (5′−3′)

Repeat

unit*

Ta

(°C) 

Size range

(bp)

No. of

alleles n HE HO

pAb1H1 AF284351 F: GGCTTTCATTTCCCCATTTGTG (TG)15 63 132–148 5 268 0.37 0.44

R: CACCTTTCTCCACGCCATAAA

pAb2B7 AF284352 F: GGTGCGTGCATTGTTAATGTGT (TG)24 65 98–128 14 274 0.70 0.72

R: GATCTGCTTTCCTTTGACTCAGC

pAb4D5 AF284353 F: ACCTCTTCATCTGCGTGACATCT (TG)60 54 199 1 50 0 0

R: GACAACACCCTCACTCAGCTGA

pAb2A5 AF284354 F: AGTTACTTTCTCCAGAGTGGCGC (TG)19 63 105–119 7 273 0.56 0.62

R: GGCAACAGATAAGCACTGAGCATA

pAb2D11 AF284355 F: CGGTCCAGTTTCACTCTGATGTT (TG)15 65 106–110 4† 50 0.11 0.08

R: AACTGCTGTCATCGCCCTGTT

*determined from the sequenced insert; †polymorphic only within samples from the Gippsland Lakes. n, is the total number of 

individuals assayed per locus; Ta, is the optimal annealing temperature of each primer pair; HE, is the expected heterozygosity, 

calculated as 1 − Σ(fi
2), where fi is the frequency of the ith allele; and HO, is the observed heterozygosity.
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annealing temperature X for 45 s, 72 °C for 45 s for two

cycles each at X = 60 °C, 57 °C, 54 °C, 51 °C then 25 cycles at

X = 48 °C, followed by 72 °C for 5 min. To optimize the PCR

amplification of the loci found to be polymorphic, further

PCRs consisted of one cycle at 95 °C for 3 min then 35 cycles

at 94 °C for 1 min, annealing temperature (Table 1) for 30 s, 72 °C

for 45 s, followed by 72 °C for 5 min. For the cross-species

amplifications, a touchdown cycle was performed as above.

PCR products were visualized on a 0.8% agarose gel stained

with ethidium bromide. When testing for polymorphism, PCR

products were run on 6% polyacrylamide gels and visual-

ized by staining with silver (Promega) or by autoradiography

(after PCR with one of the primers end-labelled with [γ33P]-

dATP; Sambrook et al. 1989).

We developed primers for 63 microsatellites, of which

50 were polymorphic in at least one of the tested species of

Sylviidae (Table 1). Thirty loci were polymorphic, displaying

up to five alleles, in a test panel of up to 25 unrelated

Seychelles warblers. There was no significant difference at any

locus between the observed and expected heterozygosity,

though these comparisons were of limited power.

All 50 loci found to be polymorphic in the Sylviidae were

tested for polymorphism in six unrelated individuals of the

winter wren, Troglodytes troglodytes (M. Berg, personal com-

munication). Fifteen of the loci that were also found to be

polymorphic in the winter wren were selected and tested for

utility in 16 other species, representing 15 passerine families

(Table 2; following Sibley & Monroe 1990).

The high proportion of loci found to be polymorphic in the

other Sylviidae will reduce or eliminate the need to develop

new primers for future studies of these species. The cross-

species amplification suggests that, after further testing, many

of the primers presented here may also be useful for detecting

polymorphic loci in other passerine families (Table 2).
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The red swamp crayfish, Procambarus clarkii, is a temperate

freshwater crayfish native to the south-eastern United States.

It is heavily exploited as a fishery product and is used widely

in aquaculture. Its economic importance led to widespread

introductions on four continents. The species has been used

extensively in laboratory studies, but studies of its population

biology in the wild have been rare (Huner 1988). Previous

population work using allozymes found low levels of genetic

variation in two Procambarus species, including P. clarkii

(Busack 1988). We developed two microsatellite libraries for

P. clarkii (f. Cambaridae) from which 23 variable microsatellite

loci were optimized. The 18 clearest markers were tested

in representative taxa of the other two crayfish families

(Parastacidae and Astacidae), as well as two cambarid species

in Orconectes and one congeneric species; characterization

is reported here.

Genomic DNA was extracted from frozen (–80 °C) tail muscle

of a red swamp crayfish (Putah Creek, Yolo County California)

using the Tris sodium chloride EDTA sodium dodecyl sulphate

(SDS) (TNES)-urea buffer extraction protocol (Asahida et al.

1996) with the following modifications. Approximately 200 mg

tissue were added to 700 µL extraction buffer, containing 4 m

urea and 0.5% SDS, and 0.035 mg Proteinase K. After over-

night incubation (37 °C), samples were extracted twice with

phenol:chloroform:isoamyl alcohol (25:24:1) and once with

chloroform:isoamyl alcohol (24:1). DNA was precipitated

with 0.3 m sodium acetate pH 5.3 in a final ethanol concen-

tration of 67%. The pellet was washed in 70% ethanol, air or

vacuum dried, and resuspended in Tris low EDTA (TLE)

buffer (10 mm tris + 0.1 mm EDTA, pH 8.0). Two subgenomic

libraries were created by Genetic Identification Services

(Chatsworth, CA) by partially digesting whole genomic DNA

with a mixture of the following restriction enzymes: BsrBR1,


