DiSFeB

for Excellence

\30\11114(0
¥ 3 | DEGLISTUDI
"9 | DIMILANO

\\
X
Blog di Dipartiment
www.ricercamix.org

UNIVERSITA

n
l I Milano
Il DisFeB
Dipartimento di Scienze F e

oooooooooooooo

Yao Weil, Uliano Guerrinil, Beatrice Rassati?, Francesca Paradisi?, lvano Eberinil

yao.wei@unimi.it

1 Department of Pharmacological and Biomolecular Sciences "Rodolfo Paoletti", DiSFeB, University of Milan
2 Department of Chemistry, Biochemistry and Pharmaceutical Sciences, University of Bern

Mechanistic Insights into Lysine Cyclodeaminase Catalysis

METRAZYMES

METAL-CONTAINING RADICAL ENZYMES

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.

LCD structure (PDB: 5GZJ)
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The proposed catalytic reaction pathway of LCD
from substrate L-lysine to yield L-pipecolic acid

LC-MS analysis for L-lysine or L-lysine ethyl
ester in the SpLCD 161V—194V reaction after 6 H

Compound Expected mass Observed mass
L-Lysine ethyl ester 619.3 (M+H?*) 619.3
641.3 (M+Na*) 641.2
L-Lysine 591.3 (M+H*) n.d.
613.3 (M+Na*) n.d.
L-Pipecolic acid ethyl ester 380.2 (M+H*) n.d.
402.2 (M+Na*) n.d.
L-Pipecolic acid 352.2 (M+H?*) 352.1
374.2 (M+Na*) 374.1
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LCD (NADH) — L-lysine
iminium intermediate

LCD (NADH) — L-lysine
ethyl ester iminium
intermediate

LCD (NAD+) — L-
lysine ethyl ester

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

Ne—Ca distances sampled during Well-Tempered Metadynamics

simulations (total frames per simulation = 4000)

Sample Distance Num of frames Num of frames
(mean % std) (<3.5A) (<4.0A)
L-lysine - 1 4.94 £0.52 8 14
L-lysine - 2 4.99 £0.50 3 76
L-lysine - 3 5.00+0.48 0 80
L-lysine iminium intermediate - 1 4.75 £ 0.65 108 595
L-lysine iminium intermediate - 2 4.80 £ 0.64 99 519
L-lysine iminium intermediate - 3 4.82 +0.58 75 384
L-lysine ethyl ester - 1 5.50 £ 0.67 1 44
L-lysine ethyl ester - 2 5.47 £0.70 8 76
L-lysine ethyl ester - 3 5.42 £0.71 13 104
L-lysine ethyl ester iminium intermediate - 1 5.26 £ 0.84 86 336
L-lysine ethyl ester iminium intermediate - 2 5.36 £ 0.81 71 257
L-lysine ethyl ester iminium intermediate - 3 5.34£0.81 78 280
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