FiSHMED B sibic

. v " i Sociedad Ibérica de Ictiologia
Fishes in Mediterranean Environments

EXTENDED ABSTRACT
VI IBERIAN CONGRESS OF ICHTHYOLOGY

"" SIBIC2016 ::'choiocis/ morci

21- 24 JUNIO

Population genomics of the Small-
Spotted Catshark (Scyliorhinus canicula)
along the Western European Coast

Alice Manuzzi'*, Lorenzo Zane' and Ana Verissimo’

1 Department of Biology, University of Padova, via G. Colombo 3, 35131 Padova, Italy
2 CIBIO - Research Center in Biodiversity and Genetic Resources, Campus Agrario de Vai-
rao, Rua Padre Armando Quintas, 4485-661 Vairdo, Portugal

* correspondence to alice.manuzzi@gmail.com

Citation: Manuzzi A, Zane L, Verissimo A (2016) Analysis of swordfish surface longline fishery
in Andalusia, Spain. FiISHMED Fishes in Mediterranean Environments 2016.015: 4p

The small-spotted catshark Scyliorhinus canicula is a common small benthic shark inhab-
iting coastal waters along the eastern Atlantic and the Mediterranean Sea (Compagno et al.
2005). It is mostly taken as bycatch in demersal fisheries but its commercial importance is
growing. As an Elasmobranch, it is characterized by slow growth rates, late maturity, low fe-
cundity and production of few well-developed offsprings, with 29-62 eggs/year estimated for
Northeast Atlantic populations (Ellis and Shackley 1997). Connectivity among populations of
S. canicula is mainly dependent on actively swimming adults (Musick et al. 2004). Female
philopatry, sexual segregation, and low dispersal ability suggest the potential for S. canicula
to form localized populations (Gubili et al. 2014). Nonetheless, recent population genetic stud-
ies on this species have shown little to no evidence of genetic differentiation at nuclear mi-
crosatellite loci and at the mitochondrial control region (mtDNA CR) along its eastern North
Atlantic range (Gubilli et al. 2014).

This study provides further insights into the population genomics of the small-spotted cat-
shark along its eastern North Atlantic range, by using newly developed Single Nucleotide Pol-
ymorphism (SNP) markers with the potential to track both the neutral and the non-neutral
genetic diversity. SNP markers were called and genotyped in a total of 96 samples of S. canic-
ula collected from the North Sea (NS, n= 18), Irish Sea (IS, n=19), Celtic Sea (CS, n=19),
Northern Portugal (NP, n=20) and Southern Portugal (SP, n=20), by applying the 2b-RAD
protocol (Wang et al. 2012) with modifications. The dDocent pipeline (Puritz et al. 2014) was
used for reference contig assembly, read mapping, and SNP genotyping. A total of 15,144 SNP
loci were identified with 1,183 SNPs being genotyped in 71 individuals after quality filtering
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and trimming. Three independent neutrality tests detected 18 outlier SNP loci, with loci being
considered as outlier only when detected by at least 2 of the 3 methods used. Accordingly, the
original data set was split in a neutral subset (1,165 SNPs) and a putatively non-neutral sub-
set (18 SNPs).

Discriminant Analysis of Principal Components (Jombart 2008; Jombart et al. 2010) con-
sistently showed the presence of two distinct genetic clusters of individuals at both the puta-
tive non-neutral and neutral loci (Fig. 1): one cluster includes the 4 most northern collections,
and another cluster includes only the SP collection. This finding indicates the presence of pre-
viously undetected population structure in the small-spotted catshark in the NE Atlantic, in
contrast with the pattern of genetic homogeneity found in previous studies using microsatel-
lite markers (Gubili et al. 2014, Cardoso 2015).
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FIGURE 1. Population genomics of the small spotted catshark Scyliorhinus canic-
ula among different locations in the eastern North Atlantic: North Sea (NS), Irish
Sea (IS), Celtic Sea (CS), Northern Portugal (NP) and Southern Portugal (SP). Dis-
criminant Analysis of Principal Components performed on a) putatively non-
neutral loci (n=18 loci), and b) neutral loci (n=1165 loci).
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The presence of a genetic break around southern Iberia found at neutral and non-neutral
loci suggests restricted genetic connectivity between South Portugal and northern areas. Re-
stricted gene flow may also lead to increased genetic drift if the effective size of populations on
either side of the break is low. However, it is also plausible that the distinct environmental
conditions found in South Portugal (e.g. higher water temperatures compared to northern are-
as) may act as a selective force driving local adaptation of S. canicula in this region. In addi-
tion to the above genetic break, we found the CS collection to be different from other northern
areas at both neutral loci and non-neutral loci. This result was unexpected and suggests fur-
ther structuring of S. canicula along the western European range. However, this signal de-
serves to be explored further to test for the robustness of the differences found here.

We also tested the hypothesis of Isolation-By-Distance (IBD) along the sampled range to
compare pairwise genetic relatedness among individuals at neutral loci with geographic dis-
tances. We found a significant correlation between genetic and geographic distances (p<
0.000), in line with the expectations based on the limited dispersal along the continuous dis-
tribution of the species in the study area. Follow-up studies are being conducted to explore the
association between genetic diversity and environmental conditions, by testing also the contri-
bution of the different environmental variables to the spatial variance in genetic diversity dis-
tribution.

In conclusion, we show the presence of population structure in S. canicula along the east-
ern North Atlantic, which supports the current management strategy for the species in con-
sidering the presence of multiple local populations along the western European coast. Also, we
confirm the potential of population genomics as a powerful tool for fisheries management,
providing increased resolution to unveil the patterns of species’ population structure.
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