
Tuna Species Identification Ring Trials 

The laboratories participating in the present study performed a series of ring trials to show that 

the methods employed by each of them were producing the same results. 

Reference tissues belonging to the eight Thunnus species were analysed with different DNA 

markers and sequencing which afterwards were employed for the analysis of the commercial 

samples. Essentially two approaches were used, homology analysis and distance genetic 

measurement with phylogenetic tree construction (Forensically Informative Nucleotide 

Sequencing, FINS). The methods tested were COI sequencing (barcoding with homology 

search) (UK), Cytochrome b FINS (Spain and Germany) and Control Region FINS (France) 

with the primers and protocols described in S3 Table. The species were identified as those with 

the highest match in the corresponding reference database, or those forming a monophyletic 

group upon phylogenetic analysis.  In situations where different species presented the same 

percent homology match or the phylogenetic tree was ambiguous this result was recorded. 

All tuna samples were unequivocally differentiated whether the homology approach or the 

phylogenetic tree were used (see table below), with the exception of Thunnus albacares which 

resulted undistinguishable from Thunnus obesus with the COI method. The problems to 

correctly identify the species level of Thunnus albacares, were expected beforehand, since 

phylogenetic studies have shown that due to recent divergence of Thunnus albacares and 

Thunnus obesus differentiation with mitochondrial markers is not possible using COI marker 

(Hanner et al., 2011, Pedrosa-Gerasmio et al. 2012). Hence, the COI gen is unable to fully 

resolve these two species (Lowenstein et al. 2009). Consequently, it was decided not to consider 

the substitution between these two species as mislabelling when the homology percent obtained 

was lower than 100%, and the same criterion was applied to the samples analysed with the rest 

of methods.  



In the table below we can observe some differences between homology and genetic distance 

method results., whereas with genetic distance methods identification was always successful 

and coherent with the reference sample, homology results were not always reliable. The ability 

of a database to identify a sample depends on the size and accuracy of the database, among 

other reasons. In the case of Genbank, which is by far the largest DNA sequence data base in the 

world, it has to be considered that it has not been designed for species identification and 

therefore some inconsistencies may be found regarding terminology for particular species, 

besides it does not guarantee the absence of errors due to lack of voucher specimens (Hellberg 

et al., 2016).  

This ring trial revealed the higher reliability of FINS, which solves the identification problems 

of homology-based methods by using genetic distances and phylogenetic tree. Therefore, in 

light of these results, all three tested methods appeared to be applicable for the objectives of the 

study and led authors to be confident in cross-lab consistency and reproducibility of the data 

obtained. 

Comparison of methodologies for species identification. For each sample the percentage of species match is 

presented. In case the method could not unambiguously distinguish between two or more species, the other 

alternative match is also given. 

Species 

COI sequencing (UK) Cyt b FINS (Spain) 
Control Region FINS 

(France) 

Cyt b FINS (Germany) 

BOLD Tree 

ID 

BOLD 

Match 
NJ Tree ID NCBI Match 

NJ Tree 

ID 

NCBI 

Match 
NJ Tree ID 

NCBI Match 

Thunnus 

maccoyii 

Thunnus 

maccoyii 

T. maccoyii 

99.84% 

Thunnus 

maccoyii 

Thunnus 

maccoyii 

100% 

No 

reference 

T. 

maccoyii 

87% 

Thunnus 

maccoyii 

T. maccoyii 100 % 

Thunnus 

orientalis 

Thunnus 

orientalis 

T. orientalis 

100% 

Thunnus 

orientalis 

Thunnus 

orientalis/T.al

alunga 99% 

No 

reference 

T. 

orientalis 

97% 

Thunnus 

orientalis 

T. orientalus/T. 

thynnus 100 %) 

Thunnus 

alalunga 

Thunnus 

alalunga 

T.alalunga 

100% 

Thunnus 

alalunga 

T. alalunga 

100% 

Thunnus 

alalunga 

T. 

alalunga 

97% 

Thunnus 

alalunga 

T. alalunga/T. 

thynnus 100  

Thunnus 

albacares 

Thunnus 

albacares/T. 

obesus 

T.albacares

/T. obesus 

100% 

Thunnus 

albacares 

T. albacares 

100% 

Thunnus 

albacares 

T. 

albacares 

99% 

Thunnus 

albacares 

T. albacares/obesus 

100 % 

Thunnus obesus 
Thunnus 

obesus 

T. obesus 

100% 

Thunnus 

obesus 

T. 

obesus100% 

Thunnus 

obesus 

T. obesus 

99% 

Thunnus 

obesus 

T. obesus 100 % 

Thunnus 

thynnus 

Thunnus 

thynnus 

T. thynnus 

100% 

Thunnus 

thynnus 

T. thynnus 

100% 

Thunnus 

thynnus 

T. thynnus 

99% 

Thunnus 

thynnus 

T. thynnus 100 % 

Thunnus tonggol 
Thunnus 

tonggol 

T. tonggol 

100% 

Thunnus 

tonggol 

T. tonggol/T. 

atlanticus/T.a

lbacares 99% 

No 

reference 

T. tonggol 

98% 

Thunnus 

tonggol 

T. tonggol 99 % 

Katsuwonus 

pelamis 

Katsuwonus 

pelamis 

K. pelamis 

100% 

Katsuwonus 

pelamis 

Katsuwonus 

pelamis 99% 

Katsuwon

us pelamis 

K. pelamis 

99% 

Katsuwonus 

pelamis 

K. pelamis 100 % 
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