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Combining fruit appearance and organoleptic quality is a new challenge for tomato breeders. 
Tomato flavor is primarily influenced by sweetness, which is related to sugar content in fruit. 
High sugar and acid contents are found in wild tomato species, but associated with small fruit 
size. Increasing sugar content is thus often hampered by this negative relationship.  
Several experiments were performed in order to analyze this antagonism. First at the genetic 
level, QTL mapping in several progenies revealed frequent colocalisations of QTLs 
controlling these two traits with opposite effects. Fine mapping experiments were then 
performed and, in some cases, close linkage of QTLs in repulsion was shown. In order to try 
to characterize the molecular bases of these QTLs, transcriptome and proteome analyses of 
near isogenic lines differing only in the QTL region were performed and revealed several 
genes putatively involved in the traits. 
In a parallel approach, in order to understand which biological processes were underlying this 
antagonism, a fruit removal experiment was achieved, modifying the source : sink ratio of the 
plants and plant behaviors under two carbohydrate supply conditions were examined. The role 
of cell number in fruit size determination was shown and different behaviors of the genotypes 
identified. 


