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Figure 1 Biological degradation pathway of a CSO compound in onion (4//ium cepa). Solid and dashed arrows represent enzymatic and nonenzymatic

reactions , respectively.
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Figure 2 Scheme of reaction catalyzed by LFS. Produced PTSO is
strictly regulated to syn-configuration (“syn-effect”).
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Figure 3 Structure and functional characterization of LFS. A) Crystal structure of LFS. Putative catalytic pocket exists at the center of the molecule. B)
Residues forming putative catalytic pocket (close-up view around the box in Fig. 3A). C) Mutagenesis analyses. Bar graph represents relative
yields of PTSO by wild type (WT; colored in grey) and variant LFSs. The yields were severely decreased when residues at “Wall” (colored in

green) were substituted.
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Figure 4 Zoom up view of the catalytic center of LFS. trans-Isomer
of crotyl alcohol (frans-2-buten-1-ol) is modeled to the map.
Hydroxy group is recognized by the 3 hydrogen bonds, and
the carbohydrate chain is situated next to E88.
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Figure 5 Distribution plot of 1-PSA during the MD simulation. 1-PSA
showed syn-like conformation next to E88 in approximately
2,000 poses (colored in red) out of 50,000 poses.
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o7 (Fig. 6A)s 1 DI&, KRISHIHIKEE (Reactant) &S
FETREDIRRE (Product) DNCERIRAEEN 1 D (Transition
Sate 3) HARITHBMN, TH LTI IVF—FBENIE
HICESBEMISEC D 2BV EEZENS, £ 1 D0
REE 1 DOHEIREE (Intermediate State) & 2 DDER
JRHE (Transition State 1, Transition State 2) ZfFDFEE TH
%, TORBIEH AT ELUTERKEHTCNE
¥ MVENZEMBEHBILTED (Fig 6B), H A 0°
SN ESS 1D < BiFE (Reactant — Intermediate State)
&, PG iED < BB (Intermediate State — Product)
MBI EN TV, RE VI ARIVF—EHEETE TS2

(kcal/mol)
130

120

Reactant

C,-H® distance (A)
N
N 2]

-
(5]

>0
Product

1.5 2 25 3
Or-He distance (A)

E88

oL

E88

oL

H* H H oy
o- [¢]
— \\\\S’ — s/ — &s’
1-PSA PTSO

Proposed pathways of the proton transfer at the catalytic
center of LFS. A) Potential energy surface according to two
distances (C,~H" and O°~H") during QM/MM calculation.
Two pathways were found, and the one with two transition
states and one intermediate state showed relatively low energy
barrier (9.19 kcal/mol). B) Schematic representation of the
plausible pathway.

Figure 6
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Figure 7 Natural bond orbitals of Reactant, Transition State 1 (TS1),
Intermediate State, Transition State 2 (TS2), and Product.
Orbitals belonging to H” atoms are shown and distances

between H" and adjacent atoms are labeled. Dashed lines

represent the pairs of atoms that do not form covalent bonds.
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