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Figure S1 H and 3C NMR of (8a).
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Figure S2 'H and 3C NMR of (8b).
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Figure S3 'H and 3C NMR of (9a).
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Figure S4 'H and 3C NMR of (9b).
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Figure S5 'H and 3C NMR of (10a).
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Figure S6 H and 3C NMR of (10a’).
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Figure S7 'H and 3C NMR of (10b).
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Figure S8 'H and 3C NMR of (11a).
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Figure S9 'H and 3C NMR of (11a’).
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Figure S10 'H and '*C NMR of (11b).
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Figure S11 'H and '*C NMR of (12a).
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Figure S12 'H and '3C NMR of (12b).

12



bafa-gaigoioazitiding cruds in D20

erude
hefa-galactoaziridine cruds-2 in 020

13a

Figure S13 'H and '*C NMR of (13a).
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Figure S14 'H and '3C NMR of (13b).

14



FpGalNase FpGalNase

B 2 mM a-Epoxide H 2 mM B-Epoxide
1 mM a-Epoxide 1 mM B-Epoxide
150 4 A 0.5mM a-Epoxide 1504 A 0.5 mM B-Epoxide
X w Control NI v Control
2 2
> >
5 100 -+ g 100 -+
= £ 4 ¥ g 3 % ¥ g
© 2 © y
3 R 3
‘w 504 ‘w 504
Q Q
4 4
0+ —/F T 0~ —F T
0 5 25 0 5 25
Enzyme-inhibitor incubation time (h) Enzyme-inhibitor incubation time (h)
FpGalNase FpGalNase
8.0 mM a-aziridine 8.0 mM B-aziridine
P 4.0 mM o-aziridine 4.0 mM B-aziridine
— v B 4 A 20mMo-aziridine &2 F 4 = A 2.0mM B-aziridine
Moo ¢ f 3 ] m 10mMo-aziidine R 1004 & § 8 | = 1.0 mM B-aziridine
=~ [t T e 050mMa-azirdine % & , z ¥ ® 0.50 mM p-aziridine
'E 0.25 mM o-aziridine E 0.25 mM B-aziridine
= 0.13 mM a-aziridine 5 0.13 mM B-aziridine
& Control e Control
© 50+ ® 501
3 S
o °
] ]
) Q
o 14
0 4 0
0 50 100 150 0 50 100 150 200
Enzyme-inhibitor incubation time (min) Enzyme-inhibitor incubation time (min)

Figure S15 Preliminary inhibitory test of epoxides and aziridines on FpGalNase.
During the incubation, the protein concentrations were approximately 0.65 pM for
FpGalNase. Activity assay for FpGalNase was performed using 100 uM GalN-a-MU in
HEPES buffer (pH 7.4).
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Figure S16 Preliminary inhibitory test of epoxides and aziridines on TmGalA.
During the incubation with the inhibitor, the protein concentrations of TmGalA were 0.2

MM with 0.1 mg/mL BSA. Activity assay was performed using 200 uM Gal-a-pNP in Napi
buffer (pH 7.4).
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Figure S17 Preliminary inhibitory test of epoxides and aziridines on a-Gal from
green coffee beans.

During the incubation with the inhibitor, the protein concentrations were approximately 1
pg/mL for a-Gal from coffee beans (with 0.1 mg/mL BSA). Activity assays for a-Gal from
coffee beans was performed using 200 uM Gal-a-pNP in PBS (pH 7.4).
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Figure S18. Preliminary inhibitory test of a-epoxide and a-aziridine on Abg.
Residual activities of Abg were measured after incubation with varying concentrations of
compounds over different time periods. During the incubation, the protein concentrations

were approximately 1.9 nM for Abg (with 0.1 mg/mL BSA). For the activity assay, 100 uM
Gal-3-MU was used as the substrate, in PBS (pH 7.4).
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Figure S$19. Preliminary inhibitory test of epoxides and aziridines on LacZ.

Residual activities of LacZ were measured after incubation with varying concentrations of
compounds over different time periods. During the incubation, the protein concentrations
were approximately 1.2 nM for LacZ (with 0.1 mg/mL BSA). The activity assay used 100
UM Gal-B-pNP as the substrate, HEPES bufffer (pH 7.4) supplemented with 1 mM Mg?*.
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Computational details

The most stable conformations of the “a’- and “B”-1,2-galacto-configured aziridines, in
both neutral and protonated forms, were optimized in the gas phase using the M06-2X
density functional, and the triple-{ valence quality def2TZVP basis set of Weigend and
Anhlrichs,! as implemented in Gaussian 16 (revision C.01).2 Conformational searches
were performed with Macromodel version 11.73 and the OPLS3 force field.* Additional
tests with implicit solvation (IEFPCM, water) showed minimal structural changes

compared to the gas-phase geometries.®
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Figure S20 Cartesian coordinates of computed structures
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B-Galacto protonated
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a-Galacto neutral

MO06-2X/def2TZVP Geometry
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B-Galacto protonated

MO06-2X/def2TZVP Geometry
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