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1. Chemical characterization

The purity of photofucose-1 and photofucose-2 was assessed by ultra-performance liquid
chromatography coupled with mass spectrometry (UPLC-MS) on a Waters Acquity column: Acquity
UPLC BEH-CI18, 1.7 pm, 2.1 mm x 50 mm, gradient: from 0.01% TFA in water/MeCN 90%/10% —
5%/95%; flow rate 0.5 ml/min; run time 8 min; detector PDA (photodiode matrix) 220-320 nm. Mass
spectroscopy (MS) apparatus: Waters ACQUITY QSM detector equipped with an electrospray ion
source (ESI/APCI). Samples were prepared in acetonitrile (ACN) from a 100 uM stock in dimethyl
sulfoxide (DMSO). The purity of both molecules was found to be 99.99%. Additionally, the analysis
revealed the presence of two distinct, well-separated peaks, corresponding to the cis and trans isomers
of each compound. Under benchtop conditions, photofucose-1 was obtained as 9.98% cis and
90.02% trans, while photofucose-2 was obtained as 7.56% cis and 92.44% trans.

2.0x107 A)
2638
1.5%107 ‘ 90.00%
1.0x107
5.0x10°%4 l .
J‘ 998%
-
0.0{——— — — A — —
T v T v T v T v T v T v T v T v T ™ T - T
0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0 55
Retention time (min)
2.0x107 B)
15%10” e
1.0x1074 .
6
5.0x10 | .
| 7.56%
0.0+~ A - -
: - B . : - ; . : - ; - - . : . - . . . : . ;
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55
Retention time (min)

Figure S1. A) photofucose-1 and B) photofucose-2 in their photostationary states as determined by UPLC-MS under
benchtop conditions. The red peak corresponds to the cis isomer, while the blue peak corresponds to the trans isomer.

The stability test was conducted under identical analytical conditions, demonstrating that
photofucose-1 and photofucose-2 remain stable over time and that the analysis can be repeated
multiple times without any notable loss of compound integrity. To ascertain whether any degradation
of the molecules had occurred, the same samples of photofucose-1 and photofucose-2 were subjected
to UPLC-MS testing weekly for a period exceeding two months. As shown in Figures S2, no new
peaks were observed over time, indicating that no degradation products had formed during the testing
period.
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Figure S2. Stability test of photofucose-1 (left) and photofucose-2 (right) as determined by UPLC-MS under benchtop
conditions. Samples were stored at 5°C in the dark.



2. Photochemical characterization

The photochemical properties of photofucose-1 and photofucose-2 were assessed by ultra-
performance liquid chromatography coupled with mass spectrometry (UPLC-MS) on a Waters
Acquity column: Acquity UPLC BEH-C18, 1.7 um, 2.1 mm x 50 mm, gradient: from 0.01% TFA in
water/MeCN 90%/10% — 5%/95%; flow rate 0.2 ml/min; run time 8 min; detector PDA (photodiode
matrix) 220-320 nm. SQ detector with an electrospray ion source (ESI/APCI). Samples were prepared
in dimethyl sulfoxide (DMSO) and acetonitrile (ACN).
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Figure S3. Photostationary states of photofucose-1 as determined by UPLC-MS at A) benchtop condition, B) after 5
min irradiation at 365 nm, C) after 5 min irradiation at 385-400 nm, and D) after 5 min at 470 nm. The cis isomer peak
is shown in red, while the trans isomer peak is shown in blue.
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Figure S4. Photostationary states of photofucose-2 as determined by UPLC-MS at A) benchtop condition, B) after 5
min irradiation at 365 nm, C) after 5 min irradiation at 385-400 nm, and D) after 5 min at 470 nm. The cis isomer peak
is shown in red, while the trans isomer peak is shown in blue.



3. NMR spectra

1. (2S5,35,4R,5S,6R)-2-methyl-6-(nitromethyl)tetrahydro-2 H-pyran-3,4,5-triol (Intermediate 1)
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Figure S5. *H-NMR of Intermediate 1 in CD30OD.
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Figure S6. 3C-NMR of Intermediate 1 in DMSO-ds.



((2R,3S5,4R,5S,65)-2-(aminomethyl)-6-methyltetrahydro-2 H-pyran-3,4,5-triol  (Intermediate
2)
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Figure S7. *H-NMR of Intermediate 2 in CD3;0OD.
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Figure S8. 3C-NMR of Intermediate 2 in DMSO-ds



3. (4-((E)-phenyldiazenyl)-N-(((2R,3S,4R,5S,65)-3,4,5-trihydroxy-6-methyltetrahydro-2 H-
pyran-2-yl)methyl)benzamide (photofucose-1)
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Figure S9. 'H-NMR of photofucose-1 in CD3;0D.
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Figure S10. *C-NMR of photofucose-1 in DMSO-ds.



4. 4-((E)-phenyldiazenyl)-N-(((2R,3S,4R,5S5,65)-3,4,5-trihydroxy-6-methyltetrahydro-2 H-

pyran-2-yl)methyl)benzenesulfonamide (photofucose-2)
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Figure S11. 'H-NMR of photofucose-2 in DMSO-ds.
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Figure S12. 3C-NMR of photofucose-2 in DMSO-ds.
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4. Mass spectra

High-resolution molecular masses (HRMS) were determined on a Waters Synapt G2-Si hybrid
quadrupole time-of-flight (TOF) mass spectrometer equipped with an electron spray ion source (ESI).

1. (4-((E)-phenyldiazenyl)-N-(((2R,3S,4R,5S,6S5)-3,4,5-trihydroxy-6-methyltetrahydro-2 H-
pyran-2-yl)methyl)benzamide (photofucose-1)
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Figure S13. Mass analysis of photofucose-1.

2. 4-((E)-phenyldiazenyl)-N-(((2R,35.,4R,5S,65)-3,4,5-trihydroxy-6-methyltetrahydro-2 H-
pyran-2-yl)methyl)benzenesulfonamide (photofucose-2)

Monoisotopic Mass, Even Electron lons
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Figure S14. Mass analysis of photofucose-2.



5. MALDI-TOF
Measurements were recorded with a FLEX-PC autoflex TOF/TOF (Bruker). The acquisition

operation mode was Linear, polarity voltage POS. The number of shots was 500. Protein and formic
acid (one sample with 1 pL and one with 0.5 pL) were mixed. One drop of this solution was mixed
with matrix SA (sinapinic acid) and let it solidify. The concentration of the protein was 10 mg/mL.

x104

Intens. [a.u]

| 7008.267
7098.267

o A

T T T T T T T T T T T T T T T T T T T T T T
5000 10000 15000 20000 25000 30000 35000

—T
miz

Figure S15. MALDI-TOF analysis of LecB-His. This value was obtained with a 10 mg/mL protein concentration,
formic acid, and sinapinic acid (SA) as the matrix.

6. Illumination protocols
To achieves photoconversion 1,5 mL of the solution in cuvette was irradiated in a closed reflective

mirror box for 3-5 minutes, using the led arrays at the chosen wavelength. To determine the
qualitative conversion of the compound, the cuvette was then put in the UV-vis spectrometers.
Measurements were performed at 100 mm from the LED along the emission axis.

Wavelength | Colour Intensity Instrument for the analysis
(nm)

365 Blue-purple | 0.7 mW/cm? | NanoDrop One®

385-400 Purple 3.0 mW/cm? | NanoDrop One®

470 Blue 4.0 mW/cm?> | NanoDrop One®

525 Green 1.9 mW/cm? | NanoDrop One®

630 Red 2.4 mW/cm? NanoDrop One®

TableS1.Intensity of the lights source used for the analysis.
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Figure S16. ITC measurements of L-fucose (n=3)
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Figure S17. ITC measurements of trans-photofucose-2 (n=3)
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Figure S18. ITC measurements of cis-photofucose-2 (n=3)

Figure S19. Structural superposition of fucose binding site of LecB PDB:9HD4 vs PDB:5MAY (Gray:5MAY
backbone; light blue: 9HD4 backbone, green spheres: calcium ions of 9HDA4, light green spheres: calcium ions of
5MAY, red: oxygens, blue: nitrogen, orange: photofucose-2, yellow: 2-Thiophenesulfonamide-N-(beta-L-
fucopyranosyl methyl). The overall structural alignment shows no significant differences for the orientation and the
binding mode of the fucose moiety within the binding pocket.



