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Bitterness metabolism in cucumber and synthetic biology
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Abstract: Bitterness accumulated at editable tissues of vegetables would seriously affect their quality and
marketability. However, the bitter compounds, cucurbitacins, help plants to wade off herbivores and are exploited
by humans in form of traditional herbal medicines for their anti-inflammatory, hepatoprotective and potential anti-
tumor properties. By integrating big genomic data of cucumber and multiple molecular research tools, 9-gene
module (1 OSC, 7 P450s and 1 ACT) involved in the bitterness biosynthetic pathway and 2 bitterness regulators

were unveiled. The discovery of bitterness biosynthesis, regulation and domestication in cucumber provides
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possibility to develop a new non-bitter cucumber by accurately tuning the bitterness biosynthesis in different plant

tissues, which protect plants from herbivores with their own weapon systems but avoid the unpleasant bitter taste in

the fruit. And this study also opens a door to metabolic engineering cucurbitacins as potential anti-tumor drugs.
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