
 

Synthetic pathways turn plants into
biofactories for new molecules
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Plants can produce a wide range of molecules, many of which help them
fight off harmful pests and pathogens. Biologists have harnessed this
ability to produce many molecules important for human health—aspirin

1/3



 

and the antimalarial drug artemisinin, for example, are derived from
plants.

Now, scientists at the Joint BioEnergy Institute (JBEI) are using 
synthetic biology to give plants the ability to create molecules never seen
before in nature. New research led by Patrick Shih, director of Plant
Biosystems Design at JBEI, and Beth Sattely of Stanford University
describes success in swapping enzymes between plants to engineer new
synthetic metabolic pathways. These pathways gave plants the ability to
create new classes of chemical compounds, some of which have
enhanced properties.

"This is a demonstration of how we can begin to start rewiring and
redesigning plant metabolism to make molecules of interest for a range
of applications," Shih said.

Engineering plants to make new molecules themselves provides a
sustainable platform to produce a wide range of compounds. One of the
compounds the researchers were able to create is comparable to
commercially used pesticides in their effectiveness, while others may
have anti-cancer properties. The long-term goal is to engineer plants to
be biofactories of molecules such as these, bypassing the need to
externally spray pesticides or synthesize therapeutic molecules in a lab.

"That's the motivation for where we could go," Shih said. "We want to
push the boundaries of plant metabolism to make compounds we've
never seen before."

  More information: Amy Calgaro-Kozina et al. Engineering Plant
Synthetic Pathways for the Biosynthesis of Novel Antifungals, ACS
Central Science (2020). DOI: 10.1021/acscentsci.0c00241
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https://phys.org/tags/synthetic+biology/
https://phys.org/tags/plants/
https://phys.org/tags/molecules/
http://dx.doi.org/10.1021/acscentsci.0c00241
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