Grape color variation involves genetic and
micro-environmental changes that alter
berry phenolic and aromatic composition
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Primary aroma of wine

Red wine White wine

* Wine making process
e Specific varietal attributes
* Berry color variation




Ripening: synthesis of anthocyanins
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Biological role of grape anthocyanins
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Effect of berry color variation?
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Berry composition effects?

1. Controled by MYBA genes.

2. Side effects due to
changes in berry microclimate.




Berry color somatic variants




Experimental system
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* Hemizygous for 8 Mb / 313 genes
(Carbonell-Bejerano et al., Plant Physiol 2017)
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* Hemizygous for 1 Mb / 24 genes
(Royo et al., in progress)



Experimental set up

1. Microclimate: Temperature

2. Metabolites:
2.1 Sugars and Organic acids: Enzymatically
2.2 Amino acids: AQC-tag UHPLC
2.3 Flavonols: UHPLC-DAD (only in Skin)
2.4 No polar compounds: LC-DAD-APCI-HRMS APCI-MS (only at M)
2.5 Semipolar compounds: LC-ESI(+)-HRMS LC-MS (only at M)
2.6 Volatiles: HS-SPME GC-MS (only at M)

3. Transcriptome: lllumina RNA-seq (PV, V and PM)
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Color effect on berry metabolites
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Non polar carotenoics and chlorophylls
Maturity, Skin and Flesh
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F2 (15.7 %)

Non polar carotenoics and chlorophylls
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Semipolar precursors
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Volatile compounds
Maturity, Skin and Flesh
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Color effect on berry metabolites

Flavonols
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RNA-seq PV V PM PV V PM

White vs Black ripening series ¢« © ® vs & ® ®

FPKM >1, FDR <5% in maSigPro, FC> 1.75

fTempraniIIo Skin: 1220 genes
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_  DEGs
Garnacha Skin: 579 genes

_Garnacha Flesh: 399 genes
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Color effect on berry transcriptome
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Color effect on berry transcriptome

RNA-seq PV V PM
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Black skin-upregulated genes
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Black skin-upregulated genes
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White skin-upregulated genes
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White skin-upregulated genes

Skin
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1.

Concluding remarks

Anthocyanins prevent the accumulation
of light-inducible compounds.

Alternative  photoprotectants and
antioxidants accumulate in white grapes.

MYBA genes increase flavonoid
backbone biosynthesis and trigger
flavonol tri-hydroxylation.
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