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Wild species of tomato contain a large amount of genetic variability that is not being exploited by breeders due to the difficulties of working with interspecific crosses. One of the appropriate strategies for the management of wild variability in modern cultivars is developing introgression lines (ILs) containing a single introgression of a wild or exotic genotype into the genetic background of an elite cultivar. The IL development is a very tedious task, which explains why the number of available IL collections is still limited. On the the major objectives of this thesis, is the development of a genomic library of ILs that incorporates variability from the accession TO-937 of Solanum pimpinellifolium (wild species) in the genetic background of cultivar ¨Moneymaker¨ Solanum lycopersicum (recurrent parent). To increase the efficiency in the development of the IL library several rounds of high-throughput genotyping was performed in the early stages of the breeding scheme which allowed an appropriate selection of plants taking into account: the donor and recurrent parent genome composition, the number of introgressions and adequate coverage of donor genome. This increased the efficiency of the process, allowing to reduce the number of generations needed to obtain the full IL library. The final population comprised 53 ILs that were characterized with a microarray of 8 K SNPs developed by the SOLCAPs initiative Thus, the IL genomic library has 94% coverage of the donor parent (due to the loss of two proximal regions on chromosome 1 and 8), each IL containg a homozygous introgression of the donor parent with an average size of 25 Mb (range 0.7 - 75 Mb).  Some ILs have additional introgressions (with an average of 0.7 extra introgression per IL) generally of small size (range 0.1 - 60 Mb). The larger introgressions were located in centromeric regions. The genetic resolution of the genomic library is defined by 71 bins with an average size of 10 Mb (range 0.9 - 65 Mb).
During the process of IL development a region on chromosome 4 showing distorted segregation favoring the alleles of TO-937 in detriment of ¨Momeymaker¨ alleles was identified. Given the kind of observed segregation and its chromosomal location, this distortion must be produced by the locus "Gamete Eliminator (Ge), previously described in S. pimpinellifolium. Through a fine mapping, the gene was delimited to a region of 84 Kb at the distal part of chromosome 4. Ten annotated genes (some with unknown function) and a retrotransposon were found in this region. These results provide the basis to determine in the future the gene (s) responsible for the distortion.
The Genomic library of ILs was agronomically characterized in three locations (Alginet, Orihuela and Málaga) for characters related to plant development and, mainly, fruit quality. A total of 75 QTLs with consistent effect in at least two locations were defined. Eight QTLs were involved in descriptive characters (earliness, vigor, fruit with green shoulders, hairiness in stem and leaves, structure of canopy and purplish coloration of stems and branches) and 67 QTLs were related to fruit quality t characters: dimensions of fruit, fruit shape, organoleptic characteristics, external and internal fruit color. The allelic effects of most QTLs were in accordance with the phenotype of the parental donor, although, in some cases, alleles from TO-937 induced transgressive segregation in characters such as fruit weight, fruit shape soluble solids content and fruit color. In addition, TO-937 showed unique genetic variability as 15 of the defined QTLs had not been described before in other populations developed from S. pimpinellifolium. These results demonstrate that the current IL library developed in this thesis is a powerful tool for the study of various aspects of tomato biology and also for use in breeding programs.
