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1) Aromatic region of Sel-DNP spectra for k=1, 0.8, and 0.7
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Figure S1. Aromatic region of Sel-DNP 3C-3C DQ/SQ one-bond correlation spectra obtained with k =1 (a), k =
0.8 (b), and k= 0.7 (c), compared in (d) to the reference spectrum Sp obtained with AMUPol as PA. Contours are
set to the same levels as for Fig. 3. Further Sel-DNP spectra for k = 0.6 and 0.4 are given in Fig. S2.



2) Sel-DNP spectra for k= 0.6 and k=0.4
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Figure S2. Sel-DNP 3C-13C DQ/SQ one-bond correlation spectra obtained with k=0.6 and 0.4. (a) and (d) aliphatic
region, (b) and (e) CO-aliphatic region, (c) and (f) aromatic region. New residues appearing in the k = 0.6, respec-
tively k = 0.4, Sel-DNP spectra are labelled in burgundy, respectively in orange. Resonances belonging to resi-
dues, which already partially appear in Sel-DNP spectra of higher k are labelled in black (k = 1), blue (k=0.8) or
purple (k = 0.7). Contours are set at the same levels as for Fig. 3.



3) Conformations of the PA-ligand in the LecA binding site

Figure S3. Representation of three possible low-energy conformations of the PA-ligand in the LecA binding site
with the phenyl-galactoside moiety in the position observed in the crystal state. a) Lateral view and b) top view.

4) DQ/SQ 2D dipolar recoupling pulse sequence using R16}

SPINAL
SPINAL-64
H CP .64

130 cp | R16; [—| Ri6,

Figure S4. Pulse sequence used to record the $3C-3C DQ-SQ dipolar correlation experiments of Fig. 1c and d. For
DNP-enhanced spectra, microwave irradiation is on during the entire experiment.



5) Table of residues involved in the binding of D-galactose

Table S1. Amino acid residues of LecA involved in the binding of galactose according to the X-ray structure PDB
ID 10KO (Ref: Cioci, G.; Mitchell, E. P.; Gautier, C.; Wimmerova, M.; Sudakevitz, D.; Pérez, S.; Gilboa-Garber, N.;
Imberty, A. FEBS Lett. 2003, 555, 297.)

| Thr T104

Y105 Y36 -

o0 N108  N107 -

~ U2 p10o - -

| His R - H50
| Gin R - Qs3
| Pro B - P51
- - vio1



6) Assignment table of LecA based on Sel-DNP

Table S2. Chemical shift values for the assigned residues of LecA (same color code as for Fig. 3, S1, and S2).

Ca | Cp 0¥ Cs1 Cs2 Cai Co |Ces |Gy |[C2| C c
Residues

S

492 210 -
55.7 616 - . . . - - - - - 1756

7 63.2 37.5 1323 1316 1316 119.0 1190 - - - 1569 178.1
B 226 - . . . . : - . . - 1733
P 615 316 266 497 - . : - . . - 1763
L 614 672 194 - . . : - . . - 1780
PG 557 260 307 1818 - - - - - - - a7
B - 3o 242 296 - 412 - - - - - -
T 564 309 1107 - 1300 - 1389 - - - - -
P 436 - - - - - - - - - 1739
PG 510 364 1769 - - - - - - - 1748
P 544 293 427 237 - - - - - - 1747
5 548 280 357 1853 - - - - - - 1752
o597 257 1291 1213 - - - - - - 1784
I 637 315 268 516 - - - - - - - 1781
. 505 358 1763 - - - - - - - - 1746
P 546 269 310 1825 - - - - - - - 1761
P 443 - - - - - - - - - - 1745
=L 58.8 410 267 210 - - - - - - - 1783
P 503 374 260 123 - - - - - - 1751
B o 275 - - - - - - - - - 1788
B 0 171 - - - - - - - - - -
B s 363 - - - - - - - - 1775
P 530 375 1810 - - - - - - - 1752
B 503 323 201 - - - - - - - - 1758
P 629 321 245 498 - - - - - - 1789
. - - - - - - e
B s0° 704 180 - - - - - - - - 1774
A 25 36+ - - - - - - - - 1773
B 56 - - - - - - - - - - 179.0
P 541 399 1817 - - - - - - - - 1787
P 525 440 1808 - - - - - - - - 1812
P 588 644 - - - - - - - - - 1734



7) Chemical analysis of compounds 1, 2, 4, and 5

Data for compound 1.

Obtained as a white solid after lyophilization (489 mg, 0.86 mmol, 83%); RP-HPLC: R; = 6.61 min (Cis, A =214
nm, 0-40% B in 15 min); *H NMR (CDs0D, 400 MHz) 6 7.90 (d, 2H, J = 8.6 Hz, 2xH-Ar), 7.11 (d, 2H, J = 8.5 Hz,
2xH-Ar), 5.47 (d, 1H, J = 2.7 Hz, H-4), 5.35-5.45 (m, 2H, H-1, H-2), 5.27 (dd, 1H, J = 9.8, 3.0 Hz, H-3), 4.35 (t, 1H, J
= 6.4 Hz, H-5), 4.18 (d, 2H, J = 6.6 Hz, 2xH-6), 4.01 (s, 2H, CH,-Gly), 3.51 (t, 2H, J = 5.5 Hz, CH,CH>NH,), 3.08 (t,
2H, J = 5.6 Hz, CH,CH,NH,), 2.18, 2.05, 2.04, 1.98 (4s, 12H, 4xCHs-acetyl); 3C NMR (CDs0OD ds, 100 MHz) &
173.2,172.0,171.9,171.4,171.2, 170.0 (7C, C=0), 161.1 (C-Ar), 130.5 (2xCH-Ar), 129.2 (C-Ar), 117.3 (2xCH-Ar),
99.4 (C-1), 72.3 (C-5), 72.2 (C-3), 70.1 (C-2), 68.7 (C-4), 62.6 (C-6), 44.3 (CH,-Gly), 41.0 (CH,CH,NH,), 38.2
(CH2CH3NH,), 20.6, 20.6, 20.5, 20.5 (4xCHs-acetyl); HMRS [ESI +] (M+H)* m/z calcd. for CasH3aN3012, 568.2142
found 568.2140.
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Figure S5. *H NMR spectrum of compound 1.
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Figure S6. 3C NMR spectrum of compound 1.
Target Mass Found Error PPM Compound
568.2142 568.21 -0.4 Found
1:(Time: 0.13) Combine (4:6-9:11) 1:TOF MS ES+
1.7e+006
100 568.2140
*® 80 569.2170
570.2190
550.2012
o 256.2634 329.2294 449'2873 511.1909 N ;. 652.1638 n/z
206.0 306.0 ‘ 406.0 I 506.0 I 60("].0 I

Figure S7. HRMS spectrum of compound 1.
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Figure S8. Analytical RP-HPLC spectrum of compound 1.
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Data for compound 2.

Obtained as a slightly orange solid after lyophilization (151 mg, 0.21 mmol, 72%); RP-HPLC: R; = 8.53 min (Cys, A
=214 nm, 5-40% B in 15 min); *H NMR (CDs0D, 400 MHz) & 7.90 (d, 2H, J = 8.5 Hz, 2xH-Ar), 7.12 (d, 2H, /= 8.6
Hz, 2xH-Ar), 5.47 (d, 1H, J = 3.0 Hz, H-4), 5.36-5.44 (m, 2H, H-1, H-2), 5.27 (dd, 1H, J = 9.9, 3.1 Hz, H-3), 4.35 (t,
1H, J = 6.5 Hz, H-5), 4.18 (d, 2H, J = 6.6 Hz, 2xH-6), 3.99 (s, 2H, CH,-Gly), 3.55 (t, 2H, J = 5.4 Hz, CH,CH.NH,),
3.48-3.51 (m, 1H, CH-TEMPO), 3.19 (t, 2H, /= 5.3 Hz, CH,CH,NH,), 2.18, 2.05, 2.04, 2.01, 1.98 (4s, 12H, 4xCH3s-
acetyl), 1.99-2.01 (m, 2H, 2xCH-TEMPO), 1.57 (t, 2H, J = 12.2 Hz, 2xCH-TEMPO), 1.21, 1.17 (2s, 12H, 2xCHs-
TEMPO); 3C NMR (CDsOD ds, 100 MHz) § 173.6, 172.0, 171.9, 171.4, 171.3, 170.1 (6C, C=0), 161.1 (C-Ar),
130.5 (2xCH-Ar), 129.0 (C-Ar), 117.3 (2xCH-Ar), 99.4 (C-1), 72.3 (C-5), 72.2 (C-3), 70.1 (C-2), 68.7 (C-4), 62.6 (C-
6), 59.6 (2xC-TEMPO), 51.4 (CH-TEMPO), 46.0 (CH,CH2NH), 44.6 (CH,-Gly), 42.3 (2xCH,-TEMPO), 37.1
(CH,CH3NH), 32.8 (2xCH3-TEMPO), 20.6, 20.6, 20.5, 20.5 (4xCHs-acetyl), 20.0 (2xCHs-TEMPO); HMRS [ESI +]
(M+H)* m/z calcd. for C34HsoN4O13, 722.3374 found 722.3360.
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Figure S9. 'H NMR spectrum of compound 2.
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Figure $10. *C NMR spectrum of compound 2.
Target Mass Found Error PPM Compound
722.3375 722.34 -2.1 Found
1:(Time: 0.13) Combine (4:6-9:11) 1:TOF MS ES+
3.8e+007
100 722.3360
w 50 723.3397
710.3122 |724.3428
608.2432 624.2749 N 794.3926
0 U N R [ I B L A I L A B B — m/z
500.0 550.0 600.0 650.0 700.0 750.0 800.0 850.0 900.0

Figure S11. HRMS spectrum of compound 2.
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Figure $12. Analytical RP-HPLC of compound 2.

Data for compound 4.
Obtained as a slightly orange solid after lyophilization (39 mg, 0.041 mmol, 41%); RP-HPLC: R; = 10.59 min (Cis,
A =214 nm, 5-40% B in 15 min); HMRS [ESI +] (M+H)*" m/z calcd. for C4sH72N5016, 950.4974 found 950.4941.
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Figure $13. 'H NMR of compound 4.
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Figure S14. 3*C NMR of compound 4.
Target Mass Found  Error PPM Compound
950.4974 950.50 -3.5 Found
1:(Time: 0.10) Combine (3:5-8:10) 1:TOF MS ES+
2.1e+005
100 950.4941
951.4968
L
oe 50
952.4987
476.2557 e
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Figure $15. HRMS spectrum of compound 4.
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Figure S16. Analytical RP-HPLC of compound 4.
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Data for compound 5.
Obtained as a slightly orange solid after lyophilization (15 mg, 0.019 mmol, 92%); RP-HPLC: R; = 7.21 min (Cys, A
=214 nm, 5-40% B in 15 min); HMRS [ESI +] (M+H)* m/z calcd. for C3gHesNsO1,, 782.4551 found 782.4537.

Target Mass Found Error PPM Compound
782.4551 782.46 -1.8 Found
1:(Time: 0.13) Combine (4:6-9:11) 1:TOF MS ES+
5.0e+004
100 782.4537
783.4559
o 50
784 .4608
4
. ;11.2124 392.12370 463.1717 537.3923 621.4084 685.4324 722.4963 ‘ 836.3801
I f T fe=rt T = T : T e T f 1m/z
300.0 400.0 500.0 600.0 700.0 800.0

Figure S17. HRMS spectrum of compound 5.
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Figure S18. Analytical RP-HPLC of compound 5.
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