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Metabolic pathways and regulation of steroidal glycoalkaloids in tomato
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Abstract: Tomato (Solanum lycopersicum) is an important vegetable crop and a model plant for studying
fleshy fruit development and metabolic regulation. It has economic and research value. Steroidal glycoalka-
loids (SGAs) are secondary metabolites found specifically in tomato and other Solanaceae plants and are in-
volved in defense against biotic stresses such as pests and diseases. However, their toxicity and bitterness re-
duce edible quality, and they are regarded as antinutritional compounds. During ripening, toxic SGAs are

converted into non-toxic derivatives, reducing bitterness and making the fruit palatable. Although the meta-
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bolic pathways of SGAs have been studied, their detailed regulatory mechanisms require further investiga-

tion. In this review, the metabolic pathways of tomato SGAs are summarized. The regulation of SGA bio-

synthesis by transcription factors, epigenetic modifications, and environmental factors is reviewed, and pos-

sible priorities for future research are proposed. A theoretical framework is provided for breeding tomatoes

with both disease resistance and low bitterness.
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