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Advances in engineering non-ribosomal peptide synthetase
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Abstract:  Non-ribosomal peptide synthetases catalyze the biosynthesis of structurally and functionally diverse non-ribosomal
peptide natural products, which have broad applications in pharmaceutical, agricultural, and industrial sectors. Engineered
non-ribosomal peptide synthetases can be used to produce novel non-ribosomal peptides through combinatorial biosynthesis. This
conforms to the concept of green chemistry, thus attracts increasing attention across the world. Herein, three different engineering
strategies were summarized, and recent advances in this field were reviewed.
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Fig. 1 The structure of NRPS and the mechanism for catalyzing biosynthesis. The amino acid substrates (aa,) are
selected and activated by the adenylation domain (A,) and then transferred onto the 4’-phosphopantetheine arm (wavy
line) of the thiolation domain (T,). The condensation domain (C,) catalyzes the peptide bond formation between the two
amino acid molecules. After several rounds of extension process, the mature peptide is released from the NRPS by the
thioesterase or terminal condensation domain (TE/Cy).
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2 GrsA-A Bik&# (A) MRYEERE (B) mEE (ZEWNM%mBXH [5])
Fig. 2 Cartoon diagram of the crystal structure of GrsA-A (A) and its substrate binding pocket (B) (Adapted from

reference [5] with permission).
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Fig. 3 Engineering the specificity of TycA-A using directed evolution and high-throughput screening techniques

(Adapted from reference [16] with permission).
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Fig. 4 XU- (A) and XUC-based (B) re-construction of hybrid non-ribosomal peptide assembly line (Adapted from

reference [27] with permission).
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Fig. 5 Overview of the domain organization of RXP synthetase Kj12ABC (A), the solution structure of Kj12ABC-DDs
(B), and the "DD-“DD interaction (C) (Adapted from open access reference [38]).
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