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Recombinant Expression of Silk Sericin in Duckweed
(Lemna japonica) as a Sustainable Platform for
Functional Biomaterial Production
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Silk sericin, a glycoprotein produced by Bombyx mori, naturally coats and binds silk fibroin fibers during
cocoon formation. Beyond this role, sericin’s biocompatibility, low immunogenicity, and bioactive properties,
including antioxidant and adhesive effects, have made it attractive for a range of biomedical and biomaterial
applications. However, conventional degumming methods are harsh, reduce protein purity, and are con-
strained by low yield and poor reproducibility between batches. To overcome these limitations, we explored
duckweed (Lemna japonica), a fast-growing, readily transformable aquatic plant, as an alternative production
platform. We generated stable transgenic duckweed lines expressing silk sericin, representing one of the first
efforts to establish duckweed as a platform for recombinant silk-derived protein expression, and character-
ized expression levels and tissue-specific accumulation. Soluble sericin was recovered from plant extracts via
heat-treatment method. We then evaluated the functional bioactivity of duckweed-derived sericin using an
established mammalian cell model, benchmarking its performance against commercially available sericin un-
der standardized conditions. Quantitative and morphological assessments confirmed that duckweed-derived
sericin significantly enhanced the assessed functional endpoints, outperforming commercial sericin. This
work establishes proof-of-concept for duckweed as a scalable, plant-based platform for producing functional
recombinant sericin via a mild extraction route, offering a sustainable, cost-effective alternative to conven-
tional methods with broader implications for recombinant protein production in plants and downstream bio-
material applications.
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