
Lysine Cyclodeaminase (LCD) predominantly catalyzes the biosynthesis of piperidine derivatives using NAD+ as cofactor and exhibits strict substrate size specificity, 
catalyzing only substrates no larger than L-lysine.
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Mechanistic Insights into Lysine Cyclodeaminase Catalysis

LC-MS analysis for L-lysine or L-lysine ethyl
ester in the SpLCD I61V–I94V reaction after 6 H

LCD structure (PDB: 5GZJ)

The proposed catalytic reaction pathway of LCD
from substrate L-lysine to yield L-pipecolic acid
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Nε–Cα distances sampled during Well-Tempered Metadynamics
simulations (total frames per simulation = 4000)

Free energy landscapes of LCD well-tempered metadynamics simulations

Well-tempered metadynamics simulations
were conducted to explore the substrate
cyclization mechanism for the reaction
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