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Abstract:

Not many historical or archeological records remain from the tomato journey from Solanum
pimpinellifolium (SP) to the vintage varieties, however, its domestication, migrations and
diversification in Europe can be unveiled using genetic analyses. The study of 628 SP, Solanum
lycopersicum var. cerasiforme (SLC), and Solanum lycopersicum var. lycopersicum (SLL) revealed: 1)
SP evolved into SLC during a migration from Peru and Ecuador, 2) there is a wild SLC Mesoamerican
population, 3) there are no wild SLC populations in Ecuador and Peru, 4) Peruvian and Ecuadorian SLC
are an admixture of Mesoamerican SLC and SP, 5) SP introgressions in SLC harbor flowering control
and light response genes, 6) at least some Mesoamerican SLL derives from domesticated Peruvian and
Ecuadorian SLC. A GBS analysis of 1,254 accessions, that included mainly European vintage materials,
was used to analyze the European tomato history. The main conclusions were: 1) the vintage materials
PCA was organized along a Spanish-Italian axis with mixed origin accessions between these two
groups. 2) Spanish and Italian vintage materials were more diverse than the rest. 3) vintage materials
have a very low genetic diversity, out of 64,943 only 298 were polymorphic (95% threshold), 4) many
of these polymorphic markers are associated with morphological traits like fruit size and color, 5) 25%
of the vintage accessions carry introgressions from the wild species. Thus, Spain and Italy became
secondary diversity centers and its vintage accessions carry some loci that maintain its high diversity
due to balancing artificial selection.
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Abstract:

The Mediterranean basin countries are considered secondary centres of tomato diversification.
However, information on phenotypic and allelic variation of local tomato materials is still limited. To
unveil the molecular basis of Southern European tomato phenotypic diversity, we carried out the most
comprehensive phenotypic and genomic variability analysis on traditional European tomato by using
1) a collection of 1,499 traditional European tomatoes (TRADITOM collection) and 2) a multipurpose
core collection (TCC), comprising 227 European traditional tomato accessions from the original
TRADITOM collection, that captured most of genotypic and phenotypic variation and geographical
origin present in traditional tomato. The TRADITOM collection was used to gain insights into the
phenotypic and genetic architecture of plant and fruit morphological and quality traits. The TTC was
used to understand how traditional varieties respond to environmental variation and to investigate
the genetic architecture of trait sensitivity to the environment The results presented here revealed a
broad range of phenotypic variability in traditional European tomato and indicated that despite the
low polymorphism reported for cultivated and traditional tomato germplasm, as compared to the wild
relatives, traditional European tomato is a rich repository of crop genetic diversity, as revealed by both
old and new, previously unreported loci.
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