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SUPPLEMENTAL INFORMATION

Figures S1 to $18: HPLC/UV chromatograms of substrates, reaction mixture, and purified S-1 to S-6
products

Figures S19 to S24 : HRMS spectra of purified S-1 to S-6
Figures S$25 to S27: 'H and '3C NMR of undescribed compounds S-2, S-5 and S-6.

Figures S28 to S43 : Absorption spectra and emission and Excitation fluorescence spectra of compounds 4-
MUB, 7-MC and products S-1 to S-6

Figure S44: LOD and LOQ determination for compound S$-3
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HPLC Analysis of reactions and purified products
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Figure S1. HPLC/UV (250 nm) chromatogram of sugar donor pNP-3-D-GIcA
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Figure S2. HPLC/UV (250 nm) chromatogram of thioglycoligation reaction for the synthesis of $1
(24h, 37°C, donor:acceptor = 1:2.5)
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Figure S3. HPLC/UV (326 nm) chromatogram of purified S-glycoside S-1
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Figure S4. HPLC/UV (250 nm) chromatogram of sugar donor substrate pNP-3-D-Xyl

AN
300 HS o 0

HO O s o__o 7-MC
HO -
250 /E?H/ t,=14.5 min
= 1nax = 298/326 Nm
3 200
% s-2 /
t,=10.0 min
= 150 = \ PNP
E’g Inax = 326 M t,= 11.9 min
100 Imax =316 nm
PNP-B-D-Xyl /
50 *A l
0 2 4 6 8 10 12 14 16

time (min)

Figure S5. HPLC/UV (250 nm) chromatogram of thioglycoligation reaction for the synthesis of S$-2

(donor:acceptor = 1:2.5)
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Figure S6. HPLC/UV (326 nm) chromatogram of purified S-glycoside S-2
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Figure S7. HPLC/UV (250 nm) chromatogram of sugar donor substrate pNP-3-D-Glc
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Figure S8. HPLC/UV (250 nm) chromatogram of thioglycoligation reaction for the synthesis of S$-3
(24h, 37°C, donor:acceptor = 1:2.5)
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Figure S9. HPLC/UV (326 nm) chromatogram of purified S-glycoside S-3
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Figure S10. HPLC/UV (250 nm) chromatogram of sugar donor substrate pNP-3-D-Gal
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Figure S11. HPLC/UV (250 nm) chromatogram of thioglycoligation reaction for the synthesis of S-4

(donor:acceptor = 1:2.5)
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Figure S12. HPLC/UV (326 nm) chromatogram of purified S-glycoside S-4
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Figure S13. HPLC/UV (250 nm) chromatogram of sugar donor substrate pNP-3-D-Fuc
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Figure S14. HPLC/UV (250 nm) chromatogram of thioglycoligation reaction for the synthesis of S-5

(donor:acceptor = 1:2.5)
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Figure S15. HPLC/UV (326 nm) chromatogram of purified S-glycoside S-5
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Figure S16. HPLC/UV (250 nm) chromatogram of sugar donor substrate pNP-a-D-Gal
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Figure S17. HPLC/UV (250 nm) chromatogram of thioglycoligation reaction for the synthesis of S-6

(donor:acceptor = 1:2.5)
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Figure S18. HPLC/UV (326 nm) chromatogram of purified S-6



HRMS Analysis of purified products
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Analysis Info

Sample Name  GlcA-Coumarin

Acquisition Date
Instrument / Ser#

01/03/2023 11:22:55
maXis 255552.00086

Analysis Name X071598CYC.d Method positif-6.m
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.6 Bar
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Heater 200 °C
Scan End 2500 m/z Set Collision Cell RF  1800.0 Vpp Set Dry Gas 7.0 l/min
Intenss. +MS, 0.31min #18, Background Subtracted (#7-8)
x10
1+
3- 3690638 o..°H
14 o
1930817 Hﬂ&/s 0._0
OH
o] Z
1+
391,0453
1_
1+
140.0680 { 235.0423 |
0 L Ad
100 200 300 400 500 600 miz
|men55- 1 X071598CYC.d: +MS, 0.31min #18, Background Subtracted (#7-8)
X10
3 369,0638
2.
11 1+
370.0666 1+
\ A 371.0633
% I il il
x10 L CigH10sS, 369.0639
+
34 369.0639
2_
14 1+
370.0671 1+
| 371.0637
ol, L : i : . : : : : :
368.5 369.0 369.5 370.0 370.5 371.0 3715 372.0 372.5 373.0 373.5m/z
Meas.m/z z # lonFormula m/z err [ppm] mSigma rdo e Conf
193.031669 1+ 1 C10H902S 193.031777 0.6 41 7.0 even
369.063796 1+ 1 C16H1708S 369.063865 0.2 20 9.0 even
391.045312 1+ 1 CI16H16NaO8S 391.045809 13 6.3 9.0 even
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Analysis Info
Sample Name

GlcA-Coumarin

Acquisition Date
Instrument / Ser#

01/03/2023 22:18:57
maxXis 255552.00086

Analysis Name X071599CYC.d Method Negatif.m
Acquisition Parameter
Source Type ES lon Polarity Negative Set Nebulizer 0.6 Bar
Scan Begin 50 m/z Set Capillary 4000 V Set Dry Heater 200 °C
Scan End 3000 m/z Set Collision Cell RF  500.0 Vpp Set Dry Gas 7.0 I/min
|ﬂleﬂ55- -MS, 0.24-0.26min #14-15, Background Subtracted (#8-9)
x10
1-
1.5 3670492
1.0
1-
138.0194
0.5
1- 1-
1910172 435,0369
0.0 ; 239.0016 503.0241 571.0124
100 200 300 400 500 600  miz
|mi’§'5- 1 X071599CYC.d: -MS, 0.24-0.26min #14-15, Background Subtracted (#8-9)
X .
151 367.0492
1.0
0.5 1-
‘ 368.0528 1
I | 369.0489
0. FAl Al I\
x10 L CigH1504S, 367.0493
151 367.0493
1.0
0.5 1-
368.0525 1-
}‘ 369.0491
00 i A A , . ,
367 368 369 370 37 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma rdb e Conf N-
Rule
138.019357 1 C6H4NO3 138.019667 2.2 3.8 50 even ok
175.025353 1 C6H706 175.024812 3.1 na. 3.0 even ok
191.017155 1 C10H702S 191.017224 04 73 7.0 even ok
367.049228 1 C16H1508S 367.049312 0.2 76 9.0 even ok
435.036878 1 C17H16NaO10S 435.036736 -0.3 11.1 9.0 even ok

Figure S19: MS spectra (positive and negative mode) of product S-1



YLSA# Synthése et Analyse pour La Santé, I'Agronomie btdn-étre
Spectrométrie de Masse Haute Résolution

® Infrastructures
en Biologie
Santé et
Agronomie

IBISA

Analysis Info

Sample Name

Xyl-Coumarin

01/03/2023 11:21:23
maXis 255552.00086

Acquisition Date
Instrument / Ser#

Analysis Name X071596CYC.d Method positif-6.m
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.6 Bar
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Heater 200 °C
Scan End 2500 m/z Set Collision Cell RF  1800.0 Vpp Set Dry Gas 7.0 l/min
Intenss.- +MS, 0.26-0.27min #15-16, Background Subtracted (#4-5)
x10
S 1+
AN 0.0 3250743
44
OH _
3_
2-
1 1+ 1+
193.0318 398.2413
) 140.0681 177-9015L 249.1569 L | 432.0331
0 10 150 200 " 250 "a00 35 400  mz
Intens . . X071596CYC.d: +MS, 0.26-0.27min #15-16, Background Subtracted (#4-5)
X101
3250743
4.
) |
2.
‘ 1+
11 326.0776 "
It | 327.0737
% Il il il
X107 " C1sHi06S, 325.0740
325.0740
4_
3_
2_
1+
19 326.0773 1+
327.0734
0 A L A : : ‘
325 326 327 328 329 m/z
Meas.m/z z # lonFormula m/z err [ppm] mSigma rdb e Conf
193.031796 1+ 1 C10H902S 193.031777 -0.1 6.8 7.0 even
325.074328 1+ 1 CI15H1706S 325.074036 -0.9 158 8.0 even
347.055977 1+ 1 CI15H16NaO6S 347.055980 0.0 64 80 even
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Analysis Info

Sample Name  Xyl-Coumarin

Acquisition Date
Instrument / Ser#

01/03/2023 22:17:29
maXis 255552.00086

Analysis Name X071597CYC.d Method Negatif.m
Acquisition Parameter
Source Type ESl lon Polarity Negative Set Nebulizer 0.6 Bar
Scan Begin 50 m/z Set Capillary 4000 V Set Dry Heater 200 °C
Scan End 3000 m/z Set Collision Cell RF  500.0 Vpp Set Dry Gas 7.0 I/min
Imens{i— -MS, 0.24-0.26min #14-15, Background Subtracted (#5-7)
x10
1-
] 138.0194 1-
25 369,0646
2.0 .
1910170
1.54
1.04
0.5
112.9859 239.0008 421.0349
0.0 e by v NV TSP SR 'O UG P,
50 100 150 200 250 300 350 400 m/z
|m':-:‘f§'4: 1 X071597CYC.d: -MS, 0.24-0.26min #14-15, Background Subtracted (#5-7)
X -
] 369.0646
2.0 '
1.5 ‘
1.04
l_
051 370.0680 .
H Fl 371.0633
0. J Al Iy
%10 L CisH1704S, 369.0650)
257 369.0650
2.0
1.51
1.0
1-
0.5 370.0682 1-
" 371.0648
0.0 A ! A : \ ,
369 370 371 372 373 m/z
Meas. m/z # lon Formula m/z err [ppm] mSigma rdb e Conf N-
Rule
138.019403 1 C6H4NO3 138.019667 1.9 6.9 5.0 even ok
191.016976 1 C10H702S 191.017224 13 6.6 7.0 even ok
359.034861 1 C16H11IN206S 359.034331 -1.5 2131 120 even ok
369.064579 1 C16H1708S 369.064962 1.0 11.3 8.0 even ok

Figure S20: MS spectra (positive and negative mode) of product S-2
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Analysis Info

Sample Name

Glc-Coumarin

Acquisition Date
Instrument / Ser#

08/03/2023 11:37:47
maXis 255552.00086

Analysis Name X071636CYC.d Method positif-6.m
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.6 Bar
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Heater 200 °C
Scan End 2500 m/z Set Collision Cell RF  1800.0 Vpp Set Dry Gas 7.0 I/min
Intenss. +MS, 0.19-0.29min #11-17, -Peak Bkgrnd|
%10
1+
2.0
193,0320 OH
HO 0
1.57 Hoéws 0.0
OH
104 1+
' 122.0812 1+
355,0846 1+
398.2410
0.54
1+
l 144.0629 2350422 338.3419 \J
0.0 R N P PRV VORI R IL_LA.‘L iy ‘?91':[01‘3‘ Ld, I W T Y O S
50 100 150 200 250 300 350 400 m/z
Intens. g, X071636CYC.d: +MS, 0.19-0.29min #11-17, -Peak Bkgrnd
X104 1+
355.0846
6_
4_ ‘
1+
2.
‘ 356.0882 1+
354.8456 || I\ 3070853
x1 091 1. 1+ CisH15045, 355.0846]
81 355.0846
6.
4.
1+
2 356.0878 14
A i 357.0843
0 : A A , . :
355 356 357 358 358 m/z
Meas.m/z z # lonFormula m/z err [ppm] mSigma rdb e Conf
122.081157 1+ 1 C4H12NO3 122.081170 0.1 64 0.0 even
193.031977 1+ 1 C10H902S 193.031777 -1.0 1.6 7.0 even
355.084597 1+ 1 C16H1907S 355.084600 0.0 109 8.0 even
377.066610 1+ 1 C16H18NaO7S 377.066545 -0.2 183 8.0 even
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Analysis Info Acquisition Date 08/03/2023 13:52:59
Sample Name  Glc-Coumarin Instrument / Ser# maXis 255552.00086
Analysis Name X071637CYC_17867.d Method Negatif.m
Acquisition Parameter
Source Type ESI lon Polarity Negative Set Nebulizer 0.6 Bar
Scan Begin 50 m/z Set Capillary 4000 V Set Dry Heater 200 °C
Scan End 3000 m/z Set Collision Cell RF  500.0 Vpp Set Dry Gas 7.0 I/min
|ﬂleﬂ55-- -MS, 0.22-0.27min #13-16, Background Subtracted (#6-7)
x10
1-
1.0 138,0191
0.8
1-
389.0465
0.6
0.44 1-
o 1 —1 80 336.0488
0.21 1- 1919
153.0046
112.985 ! 2348688  270.9595
0.0 bl e s L R B L e e e nlLv —
50 100 150 200 250 300 350 400 m/z
|m':-:‘f§'4: 1 X071637CYC_17867.d: -MS, 0.22-0.27min #13-16, Background Subtracted (#6-7)
X -
31 399.0752
| ‘
14 1-
‘ 400.0780 L
| .
398.7711 | f 4010754 402.8137
A J I A A
x1 0% 1 CizH15045, 399.0755
31 399.0755
2_
14 ‘ 1-
400.0788 1
‘ | 401.0757 1-
0 [l . A 402.0779
399 400 401 402 403 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma rdb e Conf N-
Rule
138.019086 1 C6H4NO3 138.019667 4.2 32 50 even ok
153.004579 1 C3H507 153.004076 -3.3 48.0 1.0 even ok
191.018004 1 C10H702S 191.017224 -4.1 16.8 7.0 even ok
336.048765 1 CI12H15CINO8 336.049168 12 9.0 50 even ok
389.046463 1 C16H18CIO7S 389.046725 0.7 24 7.0 even ok
399.075231 1 C17H1909S 399.075527 0.7 99 80 even ok

Figure S21: MS spectra (positive and negative mode) of product S-3
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Analysis Info

Sample Name
Analysis Name

Gal_Coumarin
X076634CYC.d

20/02/2024 17:29:43
maXis 255552.00086
negatif-dgp-l+sl.m

Acquisition Date
Instrument / Ser#
Method

Acquisition Parameter

Source Type ESI lon Polarity Negative Set Nebulizer 0.6 Bar
Scan Begin 50 m/z Set Capillary 4000 V Set Dry Heater 200 °C
Scan End 3000 m/z Set Collision Cell RF 500.0 Vpp Set Dry Gas 7.0 I/min
Intenss.: -MS, 0.22-0.26min, Background Subtracted (#6-7)
§1%5 1-
] HO OI(-; 389.0476
] ] 0._0
100 JHO™M,
0.757
0507 i
] 138.0197
1 4L
0.25 . 1
1 191.0178 320.0551
1 175.0403 L 239.0032 353,0705
0.00 ; e b b o SN T T - —L
50 100 150 200 250 300 350 400 m/z
Intens. X076634CYC.d: -MS, 0.22-0.26min, Background Subtracted (#6-7)
8000+ 353.0705
6000
4000+
20007 354.0729
0 x . u
1 Ci6H170,S, 353.0700
8000+ 353.lo7oo
60004 {
}:
4000+
2000- L
354.0733 1-
1 ﬁ\ 355.0698
0 , A A ; :
353 354 355 356 357 m/z
Meas. m/z # lonFormula m/z err[ppm] mSigma rdb e” Conf N-Rule
191.017826 1 C10H702S 191.017224 -3.2 132 7.0 even ok
353.070454 1 C16H1707S 353.070047 -1.2 396 8.0 even ok
389.047626 1 C16H18CIO7S 389.046725 -2.3 125 7.0 even ok
399.076168 1 C17H1909S 399.075527 -1.6 124 8.0 even ok
- () [Institut de Chimie Organique et Analytique cyril.colas@univ-orleans.fr printed:  21/02/2024 19:35:31
o' UMR 7311 - Université d'Orléans - CNRS +33 (0)2 38 49 46 61 Page 1 of 1
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Figure S22: MS spectra (negative mode) of product S-4
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Analysis Info Acquisition Date 08/03/2023 12:35:25
Sample Name  Fuc-Coumarin Instrument / Ser# maXis 255552.00086
Analysis Name X071634CYC_17862.d Method positif-6.m
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.6 Bar
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Heater 200 °C
Scan End 2500 m/z Set Collision Cell RF  1800.0 Vpp Set Dry Gas 7.0 l/min
Intenss.' +MS, 0.27-0.29min #16-17, Background Subtracted (#5-7)
*10
1+
4] HO 193:0319 3391.5895
HO&&/S 0_o0
. OH P
2-
1+
1+ 3610714
iy 177.0546
'3 SN .. NN U TV N S N G —
50 100 150 200 250 300 350 400 m/z
Intenss. 1+ X071634CYC_17862.d: +MS, 0.27-0.29min #16-17, Background Subtracted (#5-7)
x10
4] 3390896
3_
2_
1+
1] 340.0928
‘ 1+ || 1+
| 339.3457 I 341.08%0
% l N I i\
x10 » CieH104S, 339.0897
4l 339.0897
3_
2.
1+
11 340.0929 1+
H 1 341.0893
0"VJ-"lr'r"i}‘ll'-'r"-‘rl-rrlvl‘rl'r"r"l-rr‘fllr-'
339.0 339.5 340.0 340.5 341.0 3415 342.0 3425 343.0 3435 miz
Meas.m/z z # lonFormula m/z err [ppm] mSigma rdb e Conf
177.054598 1+ 1 C10H903 177.054621 0.1 37 7.0 even
193.031913 1+ 1 C10H902S 193.031777 -0.7 75 7.0 even
339.089599 1+ 1 C16H1906S 339.089686 0.3 215 8.0 even
361.071356 1+ 1 CI16H18NaO6S 361.071630 0.8 10.2 8.0 even
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Analysis Info

Acquisition Date 08/03/2023 13:45:02

Sample Name  Fuc-Coumarin Instrument / Ser# maXis 255552.00086
Analysis Name X071635CYC.d Method Negatif.m
Acquisition Parameter
Source Type ESl lon Polarity Negative Set Nebulizer 0.6 Bar
Scan Begin 50 m/z Set Capillary 4000 V Set Dry Heater 200 °C
Scan End 3000 m/z Set Collision Cell RF  500.0 Vpp Set Dry Gas 7.0 l/min
|Hleﬂss.' -MS, 0.22-0.24min #13-14, Background Subtracted (#5-7)
*10
1-
138.0192
3_
2 1-
383.0802
1_
i-
175.0395
o 1129854 [ ¢ | 1914168 287.9837 » | 435.0517
s T T e R~ SR ™ re e wve
|men55- L X071635CYC.d: -MS, 0.22-0.24min #13-14, Background Subtracted (#5-7)
x10 -
383,0802
157
1.0+ ‘
. 1-
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Figure S23: MS spectra (positive and negative mode) of product S-5
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Figure S24: MS spectra (positive and negative mode) of product S-6

H and 3C-NMR of undescribed products

40-10-26-pos58-NB-Xyl Coumarin.10.fid RBRRSE ] LR YRR EEEE L
RNRRN 8 FE Mmool ool e oo oo
N | Vs 5500
5000
4000
| 3500
B (m) F (m) L
7.36 3.27 3000
A(d) E (dd) Hs)
7.70 6.35 491 | | 3.83 242 L2500
G ()
3.16
2000
1500
| 1
1 1000
1
|
1
500
L r0
tou 1 Iy oY
g 8 8 g 5 8% 3
=S = = B R D L-500
T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 2 1 0 1 2 3

f1 (ppm)



40-10-26-pos58-NB-Xyl Coumarin.11.fid 222432322
== = == =

g g 3 g8 &g 5 |BRRR eradrnzr ¢

g R g 88 582 g [Rgg sssfaaa e

[ NN I I SN . |

T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

T
-10

4500

4000

3500

3000

2500

2000

1500

1000

500

0

1200

1100

1000

900

800

700

600

500

400

300

200

100

f1 (ppm)
Figure S25. 'H and "*C-NMR of purified product S-2
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Figure S27. 'H and "*C-NMR of purified product S-6
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Figure S28. Absorbance and normalized fluorescence emission/excitation spectra of 4-MUB
0.1 mM in DMF
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Figure S29. Absorbance and normalized fluorescence emission/excitation spectra of 7-MC 0.1
mM + DTT 10 mM in DMF
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Figure S30. Absorbance and normalized fluorescence emission/excitation spectra of S-1 0.1
mM in DMF
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Figure S31. Absorbance and normalized fluorescence emission/excitation spectra of S$-2
0.1mM in DMF
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Figure S32. Absorbance and normalized fluorescence emission/excitation spectra of $-3 0.1
mM in DMF
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Figure S33. Absorbance and normalized fluorescence emission/excitation spectra of S-4 0.1
mM in DMF
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Figure S34. Absorbance and normalized fluorescence emission/excitation spectra of $-5 0.1
mM in DMF
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Figure S35. Absorbance and normalized fluorescence emission/excitation spectra of $-6 0.1
mM in DMF
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Figure S36. Absorbance and normalized fluorescence emission/excitation spectra of 4-MUB
0.1 mM in PBS 1x (pH = 7.4)
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Figure S37. Absorbance and normalized fluorescence emission/excitation spectra of 7-MC 0.1
mM + DTT 10 mM in PBS 1x (pH = 7.4)
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Figure S38. Absorbance and normalized fluorescence emission/excitation spectra of S-1 0.1
mM in PBS 1x (pH = 7.4)
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Figure S39. Absorbance and normalized fluorescence emission/excitation spectra of S-2 0.1
mM in PBS 1x (pH = 7.4)
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Figure S40. Absorbance and normalized fluorescence emission/excitation spectra of S$-3 0.1
mM in PBS 1x (pH = 7.4)
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Figure S41. Absorbance and normalized fluorescence emission/excitation spectra of S-4 0.1
mM in PBS 1x (pH = 7.4)
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Figure S42. Absorbance and normalized fluorescence emission/excitation spectra of $-5 0.1
mM in PBS 1x (pH = 7.4)
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Figure S43. Absorbance and normalized fluorescence emission/excitation spectra of $-6 0.1
mM in PBS 1x (pH = 7.4)
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Figure S44. LOD & LOQ determination of S-3 in PBS buffer. 2RFI:Relative Fluorescence
Intensity. The green (resp. red) dashed line correspond to the LOQ (resp. LOD). The minimum
concentrations that gave signal/noise ratio above LOQ (resp. LOD) are indicated in the

corresponding color, as were found to be 0.2 uM (resp 0.05 pM).





