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DNA bar-coding is a technique that uses 
gene sequences from a genome as a 
diagnostic 
“biomarker” for species

Barcode -Identify species
-Discover possible new species
-Supports taxonomy research
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European project 2003-2006

Marine teleost fish species
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A. Skagerrak and Baltic sea. B. North Sea. CEnglish channel and 
Bay of Biscay. D Cantabric Sea, Iberian Peninsula. E. Maderian 
Arquipalago F Canary Islands. G. Western Mediterranean and Bay 
of Cadiz H. Eastern Mediterranean Seas
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Objectives 

� Biological reference collections

� A taxonomic and molecular genetic catalogue
� On line web-based database of European 

marine fishes
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Setup of biological reference collections 
in National History Museums in Europe

� 250 marine fish species

� Otoliths
� Tissue samples
� DNA samples
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Collection and Storage
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Taxonomical and molecular genetic data
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Molecular  genetic data

Nucleotide sequences of two genes

- Rhodopsin
- Cytochrome b
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Rhodopsin

Genomic DNA

� Rhodopsin, vision pigment 
in the retina of fishes. 
Variation is significantly 
related to adaptive 
changes in the 
environment and habitats 
of species.
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Cytochrome b
� Mitochondrial DNA

- Function in respiratory chain
- Is relatively small, does not undergo recombination, is 

maternally inherited and has a notoriously high evolution rate 
(5-10 times faster than genomic DNA)

- Mitochondrial  DNA sequences have already 
become a useful tool in molecular genetic identification of fish 
species and quantification of genetic divergence in fishes.

- Some cases populations of the same species can be identified
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Results from sequence data

Phylogenetic trees show interrelationships among species
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Results from the sequence data

� All 250 species collected can be identified based 
either on rhodopsin or cytochrome b sequences.

� Homology>99% within species.
� Variations are detected in the cytochrome b 

sequences from the same species in different 
geographical areas, for example sole

� For  two species we found around 87% homology 
in the cytochrome b sequences between  
specimens collected in the northern part of 
Europe and the southern part. 
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Online database

Web-based database accessible at different levels

- constructors
- scientists entering data
- public
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Future

� Maintain and extent database in collaboration with EU
� Development of new markers 
� Identify and quantify  ichthyo plankton

� Relation with bar-coding of Life project. Initiative Canada, 
Australia and USA. For fish seq cytochrome oxidase I.


