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Abstract Genetic data are increasingly recognized for

their utility in conservation programs. However, many

endangered species belong to families that have been

understudied. Due to the urgency of their conservation

status it is important to quickly identify polymorphic

microsatellite loci from available resources. We show for

the Réunion Cuckoo shrike Coracina newtoni, that this

strategy can be very useful. Using 110 passerine micro-

satellite primer sets we identified eighteen polymorphic

loci and tested them in 25 C. newtoni individuals. Fol-

lowing a Bonferroni correction one pair of loci displayed

linkage disequilibrium (P-value \ 0.0001).
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The Réunion Cuckoo shrike, Coracina newtoni, a forest

bird endemic to Réunion Island, is among the rarest and

most threatened bird species in the world and was recently

classified as critically endangered (IUCN 2009). The single

remaining population is currently confined to a small area

of 12 km2 at altitudes ranging from 1,300 to 1,800 m and

the total population size estimate is of 70–100 individuals

(SEOR 2008). The causes of such a narrow distribution

range are still debated and include introduced predators

(rats and cats; Thiollay & Probst 1999; Salamolard et

Ghestemme 2004; Ghestemme and Salamolard 2007).

Genetic approaches using neutral genetic markers have

the potential to quickly improve our knowledge for

endangered species (Allendorf and Luikart 2007) by

describing diversity, inferring demographic history (e.g.

Goossens et al. 2006; Johnson et al. 2009; Bourke et al.

2010). C. newtoni belongs to the Campephagidae sub-

family, which contains eighty species currently listed by

the IUCN, out of which 48 belong to the Coracina genus.

Since no specific markers were available for Campephag-

idae we selected and screened a large set of microsatellite

loci.

Blood sampling was conducted in the RNRE. Samples

were taken from chicks just before they fledged each year

between 2003 and 2009. Blood samples were kept on

blotting paper and/or in a Longmire’s buffer (Longmire

et al. 1988). DNA was extracted by the method described

by Medrano et al. (1990), and its concentration was

assessed using a NanodropTM spectrophotometer (Thermo

Fisher Scientific Inc.).
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We tested a total of 110 microsatellite primer pairs

(corresponding to 108 loci) for amplification (Supplemen-

tary Table 1) including 54 marker sets developed to be of

high-utility in multiple species (Dawson 2007; Dawson

et al. 2010; Dawson et al. unpublished data), 29 micro-

satellite loci developed from related corvid species

(Martı́n-Gálvez et al. 2009) and several other loci which

were known or suspected to be of high-utility based on

their testing in multiple species in Galbusera et al. (2000),

Lillandt et al. (2002) and from the BIRDMARKER data-

base provided by the Molecular Ecology Laboratory of

the University of Sheffield (http://www.shef.ac.uk/nbaf-s/

databases-birdmarker.html; Dawson et al. unpublished).

All 110 microsatellite primer sets were first tested on

one individual for amplification using the following PCR

protocol. The cycling conditions for amplification included

5 min at 95�C for polymerase activation followed by 35

cycles of 30 s at 94�C, 30 s at 50, 55 or 60�C (i.e. three

hybridization temperature were always separately tested),

and 30 s at 72�C and a final elongation step consisting of

10 min at 72�C. Reactions (10 ll) contained Gotaq

reagents (Promega) with 1.5 mM of MgCl2, 0.4 units of

Taq, 0.8 mM of dNTPs, 0.1 lM (each) of forward and

reverse primers, and 10 ng of template DNA. PCR amplifi-

cation and size of the product were assessed by using 5% high

resolution MetaPhor� agarose gel electrophoresis of PCR

products. Both clearly and weakly amplifying products from

labeled primers (all except 17, see Supplementary Table 1)

were subsequently tested on ABIprism XI3130 Genotyper

(Applied Biosystems). As Supplementary Table 1 indicates,

93 of the 110 primer pairs amplified, and 77 (corresponding to

75 loci) of them displayed clear amplification products close

in size to that expected.

The 75 loci were tested for polymorphism using six

unrelated individualsby multiplex amplifications performed

using 2–6 fluoro-labeled primers pairs in a 15 ll reaction

using 7.5 ll 29 Qiagen Multiplex buffer with 0.1 lM

(each) of forward and reverse primers, and 10 ng of tem-

plate DNA. The primers were labeled with either 6FAM or

HEX (Supplementary Table 1). PCR cycling conditions for

amplification included 5 min at 95�C for polymerase

activation followed by of 38 cycles of 30 s at 94�C, 90 s at

58�C and 60 s at 72�C and a final elongation step con-

sisting of 30 min at 60�C as recommended by the supplier.

Obtained profiles were analyzed with the Peak ScannerTM

Software Version 1.0 (Applied Biosystems). Based on the

typing of six individuals, 43 loci were monomorphic and

10 were hard to score, the remaining 22 appeared poly-

morphic and were selected (Supplementary Table 1) to

genotype 25 unrelated individuals.

Out of the 22 loci one appeared to be actually mono-

morphic (TCIIB4E), and three loci (Pdo23; Ppi011; TG01-

147) were removed due to difficulty in peak interpretation.T
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After sequential Bonferroni correction (Rice 1989), linkage

disequilibrium was detected using GENETIX 4.05.2

(Belkhir et al. 2004) between one pair of loci (SAP47 and

CmeH2, P-value \ 0.0001). None of the eighteen poly-

morphic scorable loci (Table 1) departed from Hardy–

Weinberg equilibrium using a Markov-chain method

implemented in GENEPOP v.4.0 (Rousset 2008). No null

alleles or other amplification errors were detected using

MICRO-CHECKER (van Oosterhout et al. 2004), in any of

the 18 loci (Table 1). One locus (TGZ-037), known to be

sex-Z linked in various passerine species (Dawson 2007;

Dawson et al. unpublished data) was also found to be

Z-linked in C. newtoni.

Our study indicates that from starting with 108 micro-

satellite loci we were able to identify 18 polymorphic loci

in a highly endangered bird with a very low population

size. This proportion (ca. 17%) suggests that even if it is

necessary to test many microsatellite loci to identify

polymorphic ones, there is currently a large enough data-

base to identify a reasonably large set of usable microsat-

ellites for many endangered passerine species. We believe

that the microsatellite markers we have successfully iden-

tified will be crucial to study genetic diversity in the

numerous endangered Campephagidae species of the

Indian Ocean and elsewhere.
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Dawson DA, Horsburgh GJ, Küpper C, Stewart IRK, Ball AD,

Durrant KL, Hansson B, Bacon I, Bird S, Klein Á, Lee J-W,
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