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Spanish Tuna Traps
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ICCAT | In Scientific recommended TAC TAC Real
Recom. | force catches
94-11 | 1996 25% reduction (1994 level) - 8.4% higher
(~50,000)
- 1997 | < 25,000 (50%0) or <15,000 (90%b) - ~ 50,000
- 1998 | < 25,000 (50%) or <15,000 (90%) - ~ 50,000
98-05 | 1999 < 25,000 (only to halt decline) 32,000 ~ 50,000
98-05 | 2000 < 25,000 (only to halt decline) 29,500 ~ 50,000
00-09 | 2001 < 25,000 (only to halt decline) 29,500 ~ 50,000
2002 < 25,000 (only to halt decline) ~ 50,000
02-08 | 2003 < 26,000 32,000 ~ 50,000
02-08 | 2004 < 26,000 32,000 ~ 50,000
02-08 | 2005 < 26,000 32,000 ~ 50,000
02-08 | 2006 < 26,000 32,000 ~ 50,000
06-05 | 2007 < 15,000 29,500 61,000
06-05 | 2008 < 15,000 28,500 34,120
08-05 | 2009 8,500-15,000 22,000 ?
(16%)
09-06 | 2010 8,000 (50% chance of recover) 13,500 ?
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A Validated Methodology for Genetic Identification of
Tuna Species (Genus Thunnus)

Jordi Vifias'*, Sergi Tudela®

1 Laboratoni dictiologla Gendtica, Departament de Biclogla, Universitat de Girona, Girona, Spain, 2 World Wide Fund for Nature, Mediterranean Programme Office,
Barcelonia, Spain

Abstract

Background: Tuna species of the genus Thunnus, such as the bluefin tunas, are some of the most important and yet most
endangered trade fish in the world, Identification of these species in traded forms, however, may be difficult depending on
the presentation of the products, which may hamper conservation efforts on trade control. In this paper, we validated a
genetic methodology that can fully distinguish between the eight Thunnus species from any kind of processed tissue.

Methodology: After testing several genetic markers, a complete discrimination of the eight tuna species was achieved using
Forensically Informative Nucleotide Sequencing based primarily on the sequence variability of the hypervariable genetic
marker mitochondrial DNA control region (mtDNA CR), followed, in some specific cases, by a second validation by a nuclear
marker 1DNA first internal transcribed spacer {IT51). This methodology was able to distinguish all tuna species, induding
those belonging to the subgenus Neothunnus that are very closely related, and in consequence can not be differentiated
with other genetic markers of lower variability. This methodology also took into consideration the presence of introgression
that has been reported in past studies between T, thynnus, T, orientalis and T, alalunga. Finally, we applied the methodology
to cross-check the species identity of 26 processed tuna samples.

Conclusions: Using the combination of two genetic markers, one mitochondrial and another nuclear, allows a full
discrimination between all eight tuna species. Unexpectedly, the genetic marker traditionally used for DNA barcoding,
cytochrome oxidase 1, could not differentiate all species, thus its use as a genetic marker for tuna species identification is
questioned.

Citation: Vinias J, Tudela § {2009) A Vabdated Methodolegy for Genatic identification of Tuna Spacles (Genus Thunnus). PLoS ONE 4{10): e7606. dot10.1371/
oumal pone S007606

Editor: Manfred Kayser. Erasmus University Medical Center Rotterdam, Netherlands
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UnFESTCTEd Use, AISTHDUTIEN, And FEprOdUCTICN in any maedim, providad The Original JUTHSF and SOUFEe are credimed.
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