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Poplar trees expressing fungal bioluminescence system
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We have recently reported the discovery of the first genetically encoded bioluminescent
system from a eukaryotic organism, the fungus Neonothopanus nambi: the structure of
luciferin, the luciferase and enzymes of luciferin biosynthesis. One of the precursors of
the fungal luciferin (3-hydroxyhispidin) is caffeic acid, one of the most common
metabolites of plants and fungi. Therefore, the bioluminescent system of fungi may
integrate well into plant metabolism. This allowed us to create the first autonomously
luminous plants, in which the substrate for the biosynthesis of fungal luciferin — caffeic
acid — is naturally produced inside the cells. Here, we report the development of
transgenic lines of poplar (Populus x canadensis) obtained by agrobacterium-mediated
transformation. The bioluminescence emitted by the plants is visible to the naked eye,
and the transgenic plants have a phenotype similar to wild-type plants. This suggests that
the introduced system is not toxic to plants and does not affect their growth and
development. These results highlight that the fungal bioluminescent system is a suitable
reporter system for carrying out long-term non-invasive experiments to visualize
physiological processes in a wide range of plant species.
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