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Introduction

• Clone putative fcs genes from various host organisms
into cloning plasmids and expression plasmids

• Co-transform FCS- and CUS-coding plasmids into E. coli
BL21 (DE3)

• Induce co-transformed plasmids
• Feed cultures with ferulic acid and glucose
• Analyze metabolites by HPLC

Curcumin is a bright orange anticancer compound naturally
produced in turmeric roots. This versatile compound is
chemically synthesized to obtain commercially relevant
titers, but recent work has proven engineered biosynthesis
as a viable alternative. To enhance the commercial relevance
of biosynthetic methods, this work aims to identify a highly
efficient feruloyl-CoA synthase (FCS) to optimize curcumin
production in Escherichia coli.

Conclusion

Expected OutcomesMethods

Curcumin can be synthesized in vivo using an engineered E.
coli system containing FCS- and CUS-encoding plasmids.
After screening several host genomes for putative fcs genes,
many coded for functional FCS’s that can be expressed in E.
coli BL21(DE3). Among these, the discovery of a highly
efficient FCS from B. japonicum NRRL B-4507 improves the
commercial relevance of curcumin biosynthesis over
chemical methods.

Putative fcs genes from various hosts coded for FCS’s that
can be functionally expressed in E. coli BL21 (DE3).

Results

Figure 1: Curcumin is a bright orange anticancer compound commonly
found in turmeric roots

Figure 2: FCS converts ferulic acid to a feruloyl-CoA subunit, two of these
subunits are condensed by curcuminoid synthase (CUS) to form curcumin
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Figure 4: Graphical methods illustrating the process to produce and obtain
curcumin (created in BioRender.com)

Clone putative fcs genes from various host genomes

Build expression plasmids for each fcs gene and co-transform 
into E. coli BL21(DE3) together with CUS constructs.

Induce expression, feed substrates, and analyze metabolites by HPLC

Future Work

Figure 5: HPLC traces from cultures co-transformed with FCS and CUS
plasmids contained curcumin, indicating function of the putative fcs genes

Some FCS’s increased curcumin yield by as much as 130%, 
such as that cloned from the genome of Bradyrhizobium
japonicum NRRL B-4507 (pCB12).
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Figure 6: Comparison of curcumin titer in each co-transformed culture,
reported as percent differences from the positive control (pSW54 + pSW24)

Figure 3: Summary of engineered plasmids used in this study (created in
Biorender.com)

Future work should consider scale-up cultures using a
bioreactor to elucidate the effects of oxygen, mixing, and
substrate concentration on curcumin biosynthesis. In
addition, the potential cytotoxicity of intracellular curcumin
accumulation and methods for transporting curcumin
outside of the cell to further improve overall yield should be
investigated. One such method could include appending a
sugar moiety to curcumin to allow it to be transported out of
the cell.


