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We characterized the first microsatellite markers for Gammarus fossarum. Eight loci gave satisfactory amplification patterns in two stream populations (Southern France) with number of alleles ranging from 2 to 10 and expected heterozygosity from 0.076 to 0.857. We performed cross-amplification in two closely related gammarid species, Gammarus pulex and Gammarus orinos. Among the eight tested microsatellite loci, four correctly amplified in G. pulex and three in G. orinos.

Because of some unclear boundaries between species, Gammarids phylogeny have focused the interest of many scientists [START_REF] Kolding | Phylogenetic relationship of five species of the amphipod genus Gammarus[END_REF][START_REF] Meyran | Taxonomic status and phylogenetic relationships of some species of the genus Gammarus (Crustacea, Amphipoda) deduced from mitochondrial DNA sequences[END_REF][START_REF] Hou | A molecular phylogeny of the genus Gammarus (Crustacea: Amphipoda) based on mitochondrial and nuclear gene sequences[END_REF]). However, knowledge on their population genetic structure (reviewed in [START_REF] Hogg | Genotypic variation among Gammarus fasciatus (Crustacea: Amphipoda) from the Great Lakes-St Lawrence River: implications for the conserva-tion of widespread freshwater invertebrates[END_REF] is still scarce. The present work characterizing the first microsatellites in Gammarus fossarum and studying their transferability in two closely related species Gammarus pulex and Gammarus orinos will contribute to give, in a near future, a better overview of the genetic structure of the species and to investigate it at a finer scale than presently carried out. Genomic DNA (7.5 lg) was isolated from one G. fossarum individual collected in the Amous river (Southern France) and maintained in 95% ethanol. DNA was extracted following a standard proteinase-K digestion and phenol-chloroform protocol with RNase treatment [START_REF] Nu ¨rnberger | A linkage map for the hybridising toads Bombina bombina and Bombina variegata[END_REF]) and using only periopods and pleiopods to avoid any potential contamination because of the stomach contents. A microsatellite-enriched library was constructed according to the protocol of [START_REF] Glenn | Isolating microsatellite DNA loci[END_REF] by the Microsatellite DNA Development Service from the University of Georgia (protocol downloadable at http://www.uga.edu/srel/Msat_Devmt/ Microsat_DNA_Development.htm). Mixes of several repeats, from 20 biotinylated oligos with dinucleotide to tetranucleotide repeats, were enriched in the library (see the above-cited protocol for more details). Among the 95 positive clones (containing microsatellites) that were sequenced on ABI PRISM 3100 Genetic Analyser, 21 possessed flanking sequences suitable for primer design (performed with Primer 3, http://frodo.wi.mit.edu/). The successful amplification of the target regions was controlled on 1.5% agarose gels and primer pairs were further tested for polymorphism on 3% agarose gels using eight individuals. Extraction protocol used for individual genotyping was simple proteinase-K digestion (previously used in Drosophila melanogaster, [START_REF] Gloor | Type I repressors of P element mobility[END_REF]. The polymerase chain reaction (PCR) conditions were optimized by analysing successive PCR products on gels. Eight polymorphic microsatellites provided unambiguous diploid patterns and were selected for further analysis (Table 1). Amplification was carried out on MJ Research PTC-200 DNA thermocycler (Scientific Support) in a total volume of 10 lL containing DNA (£8 ng), 2.5 mM MgCl 2 ,1lM of each primer, 150 lM of DNTPs, 0.5 units of Taq polymerase (GoTaq Flexi; Promega) and 1• PCR buffer (10 mM Tris-Hcl, 50 mM KCl and 0.1% Triton X-100). PCR conditions were as follows: 94 °C for 5 min; 30 cycles of denaturation at 94 °C for 30 s, annealing (30 s) at 61 °C for Gam4, 63 °C for Gam19, 64 °C for Gam1, Gam2, Gam4 and Gam11, 66 °C for Gam9 and Gam14, and extension at 72 °C for 30 s; and a final extension at 72 °C for 20 min. Forward primers of the eight loci were fluorescently labelled with 6-FAM (Sigma Aldrich), NED, or PET (Applied Biosystems). PCR products were separated using capillary electrophoresis on a 3730xl DNA Analyzer (Applied Biosystems). Allele sizes were determined with PEAK SCANNER Software (V1.1) (Applied Biosystems) using GS600 LIZ size standard (Applied Biosystems). Genetic variation was analysed in two samples (A 0 and A 1 ) of 20 individuals each of G. fossarum from the Amous river.

Using the program MICRO-CHECKER V2.2.3 (Van Oosterhout et al. 2004), no null allele was detected at any locus in the two samples (all P-values > 0.05). Basic gene diversity indices (number of alleles per locus, observed and expected heterozygosity, conformity to Hardy-Weinberg equilibrium and linkage equilibrium) were estimated using FSTAT V2.9.3.2 [START_REF] Goudet | FSTAT version 1.2: a computer program to calculate Fstatistics[END_REF]. Significant linkage disequilibrium was not detected between any pair of the eight loci (P > 0.05 in all cases) in the two samples. The number of alleles ranged from 2 to 10 with a mean value of 4.5 (Table 1). Observed heterozygosity ranged from 0.053 to 0.889 in sample A 0 and from 0.105 to 0.889 in sample A 1 with a mean value of 0.576 when the two samples were pooled. No significant deviation from Hardy-Weinberg equilibrium was detected within sites (all P-values > 0.05, F IS in A 0 is )0.107 and )0.100 in A 1 ).

Cross-species amplification in G. pulex (tested on 10 individuals from the Dodet river, a neighbouring river of the Amous) and G. orinos (tested on 10 individuals from the Amous river) was successful in, respectively, four (Gam1, Gam2, Gam4 and Gam14) and three loci (Gam2, Gam12 and Gam14) (Table 2). In G. pulex allele, the number ranged from 2 to 6 and from 1 to 4 in G. orinos. Gam19 in G. pulex and Gam1 and Gam19 in G. orinos gave signal of amplification but with low levels of reproducibility. Allele size ranges in G. pulex and G. orinos were globally similar to the allele sizes in G. fossarum except for Gam4 in G. pulex, which exhibited slightly higher allele sizes than that observed in G. fossarum, probably as a consequence of an insertion in the DNA sequence.

These first candidate microsatellite markers in three Gammarus species will facilitate the study of the genetic diversity and structure of natural populations and may also contribute to better characterize Gammarus species on a molecular basis as a complement of commonly used morphological criteria.

Table 1

 1 Locus name, GenBank Accession no., primer sequences, fluorescent labelling, repeated motif and size range of the eight microsatellite markers developed in Gammarus ) are given for each one on the two analysed samples [A

	Number of alleles (A), expected and observed heterozygosities (respectively H
	fossarum.

E and H O

Table 2

 2 Cross-species amplification results. In Gammarus pulex (Gp) and Gammarus orinos (Go), the number of individuals used to test for cross-amplification is 10. The amplification success (Sa) represents the number of individuals that successfully amplified among them. Number of alleles (A), expected and observed heterozygosities (respectively H E and H O ) are given for each species. PCR conditions are the same as previously described for Gammarus fossarum

		Gp (N = 10)		Go (N = 10)	
	Locus	Sa	Size range	A	Sa	Size range	A
	Gam1	7	334-346	5	2	340-343	2
	Gam2	8	173-184	4	10	168-184	4
	Gam4	9	363-373	4	0	-	-
	Gamf9	0	-	-	0	-	-
	Gam11	0	-	-	0	-	-
	Gam12	0	-	-	10	143-147	3
	Gam14	10	235-245	6	10	235-246	4
	Gam19	3	172-175	2	2	172	1
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