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Abstract

An Integrative analysis of transcriptomics and metabolomics was used to elucidate the reprogrammed metabolic pathway related to fruit flavor in response to low
temperature (LT) at different ripening stages. The results showed the metabolites related to Calvin cycle and sucrose metabolic pathways, together with volatile precursor
substances (including valine and leucine) are reduced under LT treatments. In contrast, the LT treatment enhanced the accumulation of flavonoids related metabolites, such as
guercetin and rutin, consistent with up-regulation of most flavonoid structural genes induced by LT treatment. The expression levels of volatile synthesis related gene
(FLORAL4) and LT responsive genes, such as CBF1 and GS2 were dramatically induced, while CCH1 was significantly inhibited by all three LT treatments relative to
control. To further elucidate the CBF1 roles for LT tolerance and fruit flavor, we performed EMSA and luciferase assays suggesting that CCH1 inhibits the expression of
CBF1 by binding to its G-box at promoter region, and CBF1 stimulates the expression of both GS2 and FLORAL4 by binding to DRE binding motif. In addition, CBF1
stimulates the expression of FLS1 which explains well the upregulation of flavanol metabolic pathways. This study comprehensively illustrated the molecular mechanism of

cross-talk for LT responsive pathway and fruits flavor, which expands our understanding of the flavor changes and the complex regulatory mechanisms in response to LT In
tomato fruits at ripening stages.

Materials and Methods = Results

1.Performance of tomato fruits exposed to LT treatments during ripening
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fruits under low temperatures during ripening different ripening stages in AC.
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