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EXTENDED ABSTRACT ONLY: DO NOT CITE

Lessa (1992) introduced intron-targeted PCR, in which a non-coding intron was amplified using primers designed from highly conserved exon sequences. This approach, called Exon-Primed Intron-Crossing (EPIC)-PCR, has been shown to yield substantial variability, mainly from intron length polymorphism, and was successfully used in several population genetic surveys (Daguin & Borsa 1999, Hassan et al. 2003a). EPIC-PCR has several advantages in populations genetic studies: (i) by using primers from heterologous genes, cloning and sequencing of target can be avoided; (ii) cross-species amplification should be easier than when primers are designed in non-coding sequences because exon sequences are more conserved across species; (iii) for the same reason, within species, PCR artifacts such as null alleles are expected to be less frequent.


Piranhas are a well known problematic group in systematic and a recent cytogenetic study (Nakayama et al. 2002) showed that NOR pattern failed to offer substantial information between closely related species of the genus Serrasalmus. For the reasons mentioned above, we applied the EPIC-PCR in the case of the piranha fauna in order to attempt for a molecular characterization of the 9 species of the Bolivian Amazon: Serrasalmus (Serrasalmus) rhombeus (SR), Serrasalmus (Serrasalmus) spilopleura (SS), Serrasalmus (Pristobrycon) eigenmanni (PE), Serrasalmus (Serrasalmus) compressus (SC), Serrasalmus (Serrasalmus) elongatus (SE), Serrasalmus (Serrasalmus) hollandi (Sho), Serrasalmus (Serrasalmus) marginatus (SM), Pygocentrus nattereri (PN) and Catoprion mento (CM).

Material and Methods

We used 5 pairs of primers (Bierne et al., 2000, Hassan et al., 2003b) and obtained 14 polymorphic loci as most of them belong to multigene families. All the amplified loci were easily resolved by acrylamide gel electrophoresis and sizes ranged from 325 bp up to 1090 bp. The number of alleles varied greatly between loci and ranged from 2 to 10 alleles. 

Results and Conclusions

Results obtained from this pool of loci are shown in table 1.

Table 1. Levels of genetic differentiation between piranha species. Upper matrix represent Fst for pairwise comparisons and lower matrix give the number of diagnostic and semi-diagnostic locus respectively.

	
	SR
	SS
	PE
	SC
	SE
	PN
	Sho
	SM
	CM

	SR
	-
	0.82**
	0.75**
	0.83**
	0.82**
	0.86**
	0.74**
	0.83**
	0.88**

	SS
	6-3
	-
	0.83**
	0.82**
	0.77**
	0.79**
	0.84**
	0.84**
	0.85**

	PE
	5-3
	8-2
	-
	0.87**
	0.86**
	0.87**
	0.82**
	0.88**
	0.89**

	SC
	4-3
	6-3
	8-1
	-
	1**
	0.92**
	1**
	0.83**
	1**

	SE
	5-1
	7-2
	8-1
	8-1
	-
	0.92**
	1**
	0.93**
	1**

	PN
	8-2
	3-5
	10-2
	8-1
	8-2
	-
	0.96**
	0.92**
	0.92**

	Sho
	1-6
	9-2
	5-2
	4-2
	6-1
	9-2
	-
	0.91**
	1**

	SM
	5-2
	8-2
	7-2
	4-2
	6-0
	8-2
	4-4
	-
	0.95**

	CM
	8-2
	7-1
	10-1
	8-2
	8-0
	10-1
	6-1
	8-1
	-


**. Significant at a p=0.01 level

All the F-statistics calculated by pairwise comparisons are highly significant ranging from 0.75 between SR and Sho up to 1 between Sho and SC for example. The number of diagnostic locus, defined as locus with alternative alleles between species, varied greatly with a minimum of 1 diagnostic locus between SR and Sho and a maximum of 10 loci between CM and PE for example. The number of semi-diagnostic locus, defined as locus presenting alternative as well as shared alleles between species, is globally low except between SR and Sho indicating a recent divergence between this 2 species. Although alleles distribution across species is greatly informative, hierarchical analyses at the population level confirm the F-statistics results (Figure 1). For each of the 9 species, all the populations constitute monophyletic units defined in the population genetic sense as a group of populations derived from an ancestral population. 
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Figure 1: Dendrogram UPGMA based on the genetic distance between 28 populations of the 9 species of the Bolivian Amazon.

We conclude that intron length polymorphism assessed by EPIC-PCR is a powerful tool for the identification of the Bolivian species and intra-specific polymorphism observed at least for 4 species suggests a potential candidate for population or species complex genetic studies.
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