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Abstract: Plants are a rich resource of small-molecule drugs and drug leads. Traditional methods 
that source valuable plant natural products (PNPs) from their native producers are often limited by 
cost and inefficiency. Leveraging recent advances in synthetic biology and plant multi-omics anal-
ysis, our work has demonstrated that yeast is a feasible platform to elucidate and reconstruct 
complicated PNP biosynthetic pathways. We have developed methods to identify these pathways 
by capturing the co-regulation patterns at the genomics, transcriptomics, and interactomics levels 
in rare medicinal plants. Deciphering these hidden correlations between genes within PNP biosyn-
thetic pathways has led to the discovery of multiple pathways that produce non-opioid analgesics 
from the medicinal plant kratom. Furthermore, the versatile yeast platform enables the scalable 
biomanufacturing of complex PNPs with anticancer, antimicrobial, and antidepressant properties, 
highlighting the potential of synthetic biology to revolutionize PNP-based drug discovery and de-
velopment. 
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