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Whole genome of the bluefin tuna Thunnus orientalis soon to be decoded for the first time 

 

・ Next-generation sequencers have led to dramatic progress in genomic studies of marine organisms. 

・ A technology using genomic information is being developed for selecting superior fry for farming fish. 

Technologies for cultivating and controlling tuna resources are becoming increasingly important, and so there is 

an urgent need to gather basic biological data such as genetic information for developing such technologies. To 

develop innovative technologies for aquaculture of the bluefin tuna by using breeding technologies*1, the 

Fisheries Research Agency started to decode the DNA sequence of the whole genome*2 of bluefin Tuna and 

analyze useful genes*3 jointly with the University of Tokyo and Kyushu University. The general results will be 

produced by the end of fiscal 2009. 

bluefin tuna has 24 pairs of chromosomes, and the whole genome consists of about 800 million base pairs. Using 

next-generation high-speed sequencers*4, the nucelotide sequences of genome fragments are being decoded for 

the whole genome. The locations of the sequences on the chromosomes will be analyzed to completely decode 

the whole genome DNA sequence. 

DNA sequencing of the whole genome of the bluefin tuna will help clarify the whole genetic information and 

facilitate breeding of tuna having genetically superior traits, such as fast growth and disease tolerance. A 

database of genes, when constructed, will also enable us to identify the ocean from which a particular tuna came 

(where it was captured) out of all the oceans where tuna are found and distinguish one tuna from another 

(differences between two tuna). Thus, it will enable detailed technologies for controlling tuna resources to be 

developed, traceability from fishing ground to table to be established, and applicational functional foods and 

medicines to be developed by using the specific properties of tuna, such as their ability to swim fast, maintain 

body temperature and accumulate large quantities of DHA. 
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Project title: 
DNA sequencing of the bluefin tuna Thunnus orientalis genome using next-generation sequencers and 
genome database construction 
 
Participating institutes: 
Aquatic Genomics Research Center, National Research Institute of Fisheries Science, Fisheries 
Research Agency 
Graduate School of Frontier Sciences, the University of Tokyo 
Faculty of Agriculture, Kyushu University 
 

Explanation of terms 

 

Notes: 

1) Breeding technologies are methods for breeding organisms to be raised or cultivated. Widely known 

technologies include selective breeding, which involves selecting superior individuals and crossing 

them to produce the next generation, and heterosis breeding, which involves crossing genetically 

distant individuals. The two methods are frequently used in combination in the breeding of farm 

products. Recently, biotechnologies have been used for breeding, such as marker assisted selection, 

which involves selecting individuals based on DNA information, and gene recombination, which 

introduces useful genes directly into organisms. Farm and livestock products that were produced using 

such technologies have already been released. 

 

2) The DNA sequence of the whole genome is the sequence of DNA base pairs that constitute the 

genome, which is the whole set of genetic information that is possessed by an organism. The human 

genome consists of approximately 2,900 million base pairs, a puffer has about 350 million base pairs, 

and a tuna has approximately 800 million base pairs. 

 

3) Useful genes are genes that control industrially useful traits, such as fast growth, disease tolerance 

and stress tolerance. Because two or more genes are involved in most of the useful traits, there can be 

more than one specific useful gene. With the recent progress of biotechnology, genes that encode for 

proteins useful for humankind have been discovered. These genes are recently called “useful genes” 

and have been used to develop new medicines and functional foods by using gene recombination and 

other technologies. 

 

4) Next-generation high-speed sequencers (or simply “next-generation sequencers”) can decode 

several hundred million to several billion DNA base pairs at once (a conventional sequencer can read 

0.1 to 10 million base pairs), thus making it practical to read the genome of an individual. Several 

systems have been developed, which differ in mechanisms used but all increase the analytical capacity 

sharply by processing a huge number of samples. 


