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Exploration of Precise Protein Engineering
through the Fusion of Synthetic Chemistry and Theoretical Calculation

Kohei SATO™' and Yuta HORI™

Using fluoroacetate dehalogenase (FAcD) from Rhodopseudomonas palustris as a model for the activa-
tion of fluoroacetic acid, DFT calculations identified key amino acids that influence the activity.
Substitution of Trp156 and Tyrl41 with non-canonical amino acids reduced the activation energy and
improved the enzyme activity. Towards the total chemical synthesis of FAcD, a novel aspartic acid
hydrazide derivative was developed to improve the peptide fragment synthesis. This research establishes
afoundation for designing proteins with non-canonical structures, advancing precision protein engineering
for environmental and industrial applications. Future work will focus on the synthesis and evaluation of
high-activity FAcD variants.
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