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Direct recovery of the rare earth element using a silk displaying a biomineralization peptide.
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1) Hatanaka et.al, Nature Communications, 8:15670, 2017.

2) Ishida et.al, Molecules, 25(3) 761, 2020.

Rare earth (RE) elements are indispensable metallic resources in the production of advanced materials; hence,
an effective recovery process is required to meet the rapidly increasing RE demand. In our previous study, we
reported a unique peptide with RE recognition ability inspired by biomineralization". Here, we propose an
artificial RE recovery approach that uses a functional silk displaying a RE-recognizing peptide?.

Using the piggyBac system, we constructed a transgenic silkworm in which the gene coding for the RE-
recognizing peptide (Lamp1) was fused with that of the fibroin L (FibL) protein. The purified FibL-Lamp1 fusion
protein from the transgenic silkworm was able to recognize RE ion under physiological conditions. Furthermore,
the reusability of silk for RE recovery was confirmed by washing with a weak acidic solution. Our simple
approach is expected to facilitate the direct recovery of RE from an actual mixed solution of metal ions, such as

seawater and industrial wastewater, under mild conditions with low energy.
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