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Background:

The aquaculture of sea bass represents a growing industry on the coasts of the Mediterranean Sea and the South-eastern Atlantic Ocean.  The current production of 40,000 tonnes (4 times more than in 1990) employs directly and indirectly an estimated 20,000 people in mostly rural and underdeveloped regions. Growth over the past decade has been 15% or more and predictions are that this rate will continue as markets are expanding. But there is a serious shortage of genetic information, both quantitative and molecular, to support the marine fish farm industry dependent on sea bass (and sea bream). At the moment production is nearly completely based on wild-caught fish reproducing under often semi-controlled conditions in the hatchery.  It is common practice to introduce wild brood stock in the hatchery. The 20 years of mass production of sea bass has not yet generated a single domesticated stock. This is of course a major difference with the situation in farm animals where only highly selected stock is available.  For some time the need to introduce genetic management in sea bass aquaculture has been recognised by the scientific community, and is now generally accepted by the aquaculture community. 

There are several ways to improve the knowledge of the genetic base of this species for aquaculture such as a comparative strain testing programme to assess the levels of genetic variation in natural populations of sea bass. Alternatively, this can be done by initiating a classical selection scheme for economic traits, which has been adopted by several companies recently. However, any approach - assuming it will follow the development of other farmed species - will be heavily underpinned by molecular genetic techniques. The essential requirements will be a genetic map containing a large number of informative genetic markers for pedigree and linkage analysis and with landmark genes that will enable comparisons to be drawn between the more detailed maps being constructed for model genetic species. We believe that current conceptual and technological progress in the field makes it possible to generate in a relatively short period a linkage and synteny map of sea bass.  This will be a first for a marine fish, it will result in a very useful tool for breeding in sea bass, and it also sets a standard for other farmed fish and shellfish on the verge of genetic improvement.

Objectives:

The main objective of the project is to prepare a medium density linkage map of sea bass that includes both type 1 (functional coding sequences) and type 2 (non-functional sequences) markers in a single project so that it is immediately available as a practical tool by the end of the project for the aquaculture industry. The practical application of the map will be enhanced by the availability of a partially characterised Bacterial Artificial Chromosome (BAC) library. This can be used to isolate Expressed Sequence Tags (ESTs) identified during the project but also as an open resource that will enable additional genes and markers to be readily identified and isolated as the scientific base of this species develops. The project will not only benefit the aquaculture industry but also fisheries management and fundamental science. 

The specific aims to reach the project goal are:

1) The breeding of F1, meiotic gynogenetic, single and double haploid (mitotic) crosses of sea bass reference families in preparation for mapping of type 1 and type 2 markers in order to generate a low density genetic linkage and synteny map;

2) To provide DNA from the reference sea bass families, normal diploid, haploids, meiotic and mitotic gynogenetics to other mapping projects in an attempt to reduce duplication and speed the acquisition of additional markers and genes on the map;

3) The development of a partially characterised Bacterial Artificial Chromosome (BAC) library (103 Expressed Sequence Tags (EST) and 100+ markers identified to clones) for the long-term support of mapping and comparative genomic in this species;

4) The development and anchoring of a genetic linkage map using a mixed strategy including dominant (more than 200 Amplified Fragment Length Polymorphisms (AFLP)) markers and more than 300 co-dominant Short Tandem Repeat (STR), or DNA microsatellite markers; 

5) Development of a synteny map on the basis of ESTs for comparative mapping purposes; 

6) A pilot study based on the new medium-density genetic linkage map in the field of Quantitative Trait Loci (QTL): mapping QTL, which links to 14 commercially important features of sea bass.  

Expected results and achievements:

The main achievement will include a publicly available linkage map, which will become a standard tool for a marker assisted selection programme and evolutionary genetics in sea bass. A 10X coverage BAC library will be developed to be openly available as plated clones or as gridded filters for future work. The applicability of the constructed map will be demonstrated in a pilot project in a commercial environment targeting QTL.

With the recent rapid developments in technology this project hopes to achieve in a single three years project something that has not yet been achieved in other commercial farmed species such as salmon and trout with longer research histories. The tools developed, a medium density map and a useable BAC library, will be needed to make rapid genetic progress in this species in the future. This project will go some way towards rebalancing the lack of genetic research effort there has been in non-salmonid marine species, which will be the main basis for any large-scale aquacultural developments in the countries surrounding the Mediterranean.

