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Little is known about mechanisms by which light controls anthocyanin biosynthesis in fruit-flesh. Here, we studied the molecular bases of a photosynthesis related gene segregating with the recessive blood-flesh
trait (bf) in peach (Prunus persica). This gene is furthermore linked with red midrib of leaves and a reduced height of tree. For this study, a fine mapping (positional cloning) approach was coupled with a candidate
gene strategy to gather a bundle of converging evidences [A]. The sequence polymorphism analysis of the genes present in this interval allowed the identification of only one candidate gene (CG) in the LG4 with a
deletion of 21-bp in exon 3. A deletion KASP™ marker was designed in the CG and its link to bf phenotype validated in different genetic backgrounds [B]. A comparative RNAseq study [C] of fruit flesh from bf and
non-bf cultivar was revealed co-expressed genes and this results was validated par gPCR [D].The cg was overexpressed in flesh of the bf cultivar compared to the non-bf cultivar and this overexpression was
especially correlated with expression level of HY5 (photosynthesis-related gene), PoWD40 (regulatory gene) and PpUFGT (structural gene). Yeast two-hybrid analysis was performed to confirm physical
Interactions between proteins detected by RNAseq study [E].
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Conclusion

We observed an accumulation of anthocyanins in mesocarp and midvein of blood-flesh genotypes. Fine mapping and resenquencing showed that a small deletion in a unigue candidate gene was linked to
anthocyanin accumulation in the mesocarp of bf blood-flesh peaches. We validated the deletion KASP™ marker (diagnostic marker) in various backgrounds. In the RNAseq study, we observed an over-expression
of CG in the mesocarp and midvein of blood-flesh cultivars compared to non blood-flesh cultivars (Lovell for example). In addition, we found a cluster of genes linked to the Photosystem | and |l overexpressed in
times 2 and 3 in blood-flesh, which corresponds to the peak of synthesis of anthocyanins in the mesocarp of bf cultivars. The protein-protein interaction study confirmed the links between the product of the CG
and the product of the photosynthesis-related genes and of transcription factors.
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