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Abstract

Plant secondary metabolism generates a vast array of structurally unique and
functionally diverse bioactive compounds known as plant natural products (PNPs).
These compounds play crucial roles in plant development, communication, and
defense. Additionally, many PNPs have therapeutic properties and are used as
antibiotics, analgesics, antivirals, neurocognitive therapies, and chemotherapeutics.
Due to their complex stereochemistry, the production of many PNPs currently
involves laborious extraction procedures from commercially grown plants, followed
by tailored semisynthetic modifications.

Recent advancements in metabolic engineering and synthetic biology have enabled
the production of many natural products through the heterologous expression of
complex enzymatic pathways in microbial hosts and the yeast Saccharomyces
cerevisiae is often the platform of choice, especially for complex molecules.
However, the process to introduce heterologous genes and rewiring endogenous
metabolism is still not standardized enough, and this negatively affects the
readiness-to-market of such metabolites.

In this frame, this PhD project aims to establish and develop yeast-based cell
factories for producing plant natural products of pharmaceutical interest. To achieve
this goal, cutting-edge technologies will be implemented, including synthetic biology
and CRISPR-Cas9 genome editing methodologies, metabolic products analyses and
mass spectrometry.
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