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Figure S1. Nomenclature and structural definitions employed in the manuscript

A: Atom naming convention and example pyranose ring conformations (‘C, and “C; chair puckers)




Figure S2. Structures of model oligosaccharides 1-8 (also see Figure 1 caption)
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S2

Figure S3. Time series of linkage torsions (10 ps and initial 100 ns): molecule 1
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Figure S3 continued

Link 3: 10 ps
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Figure S4. Time series of linkage torsions (10 ps and initial 100 ns): molecule 2
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Figure S4 continued
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Figure S5. Time series of linkage torsions from a 25 ps simulation of sLe™:
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Figure S6. Time series of linkage torsions (10 ps and initial 100 ns): molecule 3
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Figure S7. Time series of linkage torsions (10 ps and initial 100 ns): molecule 4
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S7
Figure S8. Time series of linkage torsions (10 ps and initial 100 ns): molecule 7
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Figure S9. Time series of linkage torsions (10 ps and initial 100 ns): molecule 8
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Figure S9 continued
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Figure S10. Linkage free energy surfaces (10 ps): molecules 1-4 (contours at 2, 4 and 6 kcal mol"l)
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Figure S11. Linkage free energy surfaces (100 ns): molecules 1-4 (contours at 2, 4 and 6 kcal mol"l)
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Figure S12. Linkage free energy surfaces (10 pys): molecules 7-8 (contours at 2, 4 and 6 kcal mol"l)
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Man-Man 7 | 54 (52) 2 53 (10) 1 60 | >1
Man-Man 8 | 51 (41) 2 | -120(99) 2 60 | >1
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Figure S13. Linkage free energy surfaces (100 ns): molecules 7-8 (contours at 2, 4 and 6 kcal mol"l)
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Figure S14. Puckering convergence (red line denotes simulation average) and time series: molecule 1
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Figure S15. Puckering convergence (red line denotes simulation average) and time series: molecule 2
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Figure S16. Puckering convergence (red line denotes simulation average) and time series: molecule 2
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Figure S17. Puckering convergence (red line denotes simulation average) and time series: molecule 3
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Figure S18. Puckering convergence (red line denotes simulation average) and time series: mols 4-6
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Figure S19. Puckering convergence (red line denotes simulation average) and time series: molecule 7
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Figure S20. Puckering convergence (red line denotes simulation average) and time series: molecule 8
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Table S21. Calculated pyranose ring puckering populations (%) and relative free energies (AG, kcal mol'l) from the 10 ps simulations: GIcNAc

4C1
1S3
B30
14B
E5
4H5
OH5
250
4H3
4E
E3
OE
2H3
1S5
OH1
2E
2H1
E1l
25B

Mol (1) GlcNAc
Puck

%
99.7310
0.0717
0.0369
0.0277
0.0241
0.0177
0.0158
0.0140
0.0131
0.0127
0.0081
0.0072
0.0053
0.0038
0.0037
0.0031
0.0024
0.0016
0.0001

AG
0.00
4.29
4.69
4.86
4.94
5.12
5.19
5.26
5.30
5.32
5.59
5.66
5.84
6.04
6.05
6.16
6.31
6.55
8.19

4C1
1S3
14B
1S5
B30
4H5
ES5
OH5
4H3
4E
E3
OE
2S0
2H3
2E
OH1
El
2H1

Mol (2) GlcNAc
Puck

%
99.8474
0.0289
0.0282
0.0181
0.0126
0.0112
0.0109
0.0089
0.0064
0.0060
0.0049
0.0045
0.0036
0.0028
0.0018
0.0016
0.0014
0.0008

AG
0.00
4.83
4.85
511
5.32
5.39
541
5.53
5.73
5.76
5.88
5.94
6.07
6.22
6.48
6.55
6.63
6.96

4C1
0S2
1S3
30B
14B
381
B30
1S5
2580
4H3
4E
OH5
4H5
E3
B25
OE
E5
OH1
2H3
2E
E1l
2H1
B14
25B

Mol (3) GlcNAc
Puck

%
99.6651
0.0579
0.0562
0.0444
0.0323
0.0298
0.0230
0.0141
0.0113
0.0099
0.0070
0.0065
0.0061
0.0061
0.0056
0.0056
0.0055
0.0038
0.0028
0.0027
0.0026
0.0009
0.0007
0.0001

AG

0.00
4.42
4.44
4.58
4.77
4.81
4.97
5.26
5.39
5.47
5.67
5.72
5.75
5.75
5.81
5.81
5.82
6.04
6.22
6.24
6.26
6.89
7.04
8.19

4C1
1S3
B30
3S1
2SO0
14B
30B
OH5
OE
1S5
E3
OH1
B14
E5
2H3
4H3
581
4H5
2E
4E
El
0Ss2
2H1
25B
B25
1HO

Mol (4) GIcNAc
Puck

%
99.4440
0.1346
0.0640
0.0637
0.0568
0.0453
0.0223
0.0160
0.0154
0.0145
0.0144
0.0141
0.0137
0.0111
0.0111
0.0106
0.0084
0.0075
0.0070
0.0065
0.0064
0.0047
0.0039
0.0021
0.0018
0.0001

AG
0.00
3.92
4.36
4.36
4.43
457
4.99
5.18
5.21
5.24
5.25
5.26
5.28
5.40
5.40
5.43
5.57
5.63
5.67
5.72
5.73
5.91
6.02
6.39
6.48
8.19

Mol (8) 1—3 branch GIcNAc

Puck
4C1
B30
2SO0
1S3
14B
3S1
1S5
30B
0S2
OH5
OE
E5
B14
E3
4H3
2H3
5S1
OH1
4H5
2E
2H1
4E
25B
E1l
B25
E4
EO
3H2

%
98.8646
0.3325
0.2553
0.1865
0.1283
0.0579
0.0497
0.0252
0.0139
0.0121
0.0100
0.0076
0.0072
0.0072
0.0057
0.0053
0.0049
0.0042
0.0040
0.0038
0.0035
0.0030
0.0028
0.0026
0.0017
0.0003
0.0001
0.0001

AG

0.01
3.38
3.54
3.73
3.95
4.42
451
4.91
5.27
5.35
5.46
5.62
5.66
5.66
5.80
5.84
5.88
5.98
6.01
6.04
6.08
6.18
6.22
6.26
6.51
7.54
8.19
8.19

Mol (8) 1—6 branch GIcNAc

Puck
4C1
1C4
B30
1S3
2S0
14B
3S1
30B
1S5
OS2
E5
OH5
OE
B14
E3
OH1
4H3
4H5
2H3
El
2E
2H1
B25
5S1
25B
4E
1H2
5HO
5H4
E2
5E

%
97.1438
1.8959
0.2735
0.1770
0.1449
0.0728
0.0715
0.0582
0.0438
0.0347
0.0098
0.0090
0.0090
0.0071
0.0071
0.0069
0.0068
0.0053
0.0049
0.0040
0.0038
0.0022
0.0021
0.0016
0.0015
0.0014
0.0007
0.0002
0.0002
0.0002
0.0001

AG

0.02
2.35
3.50
3.76
3.88
4.28
4.30
4.42
4.59
4.72
5.47
5.52
5.52
5.66
5.66
5.68
5.69
5.84
5.88
6.01
6.04
6.36
6.39
6.55
6.59
6.63
7.04
7.78
7.78
7.78
8.19
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Table S22. Calculated pyranose ring puckering populations (%) and relative free energies (AG, kcal mol'l) from the 10 ps simulations: Gal and Fuc

Mol (1) Gal Mol (2) Gal Mol (3) Gal Mol (1) Fuc Mol (2) Fuc Mol (4) Fuc

Puck % AG Puck % AG Puck % AG Puck % AG 1C4 99.9959 0.00 Puck % AG
4C1  99.9168 0.00 4C1  99.981 0.00 4C1  92.6621 0.05 1C4  99.9951 0.00 1H2 0.0015 6.59 1C4  99.9514 0.00
E5 0.0383 4.67 E5 0.005 5.83 0Ss2 42504 1.87 1E 0.0017 6.51 EO 0.0009 6.89 351 0.0352 4.72
4H5 0.0152 5.21 OH5 0.004 5.99 1C4 2.3229 2.23 1HO 0.0011 6.77 1E 0.0007 7.04 B14 0.0040 6.01
OH5 0.0114 5.38 4E 0.003 6.20 B25 0.2715 3.50 EO 0.0009 6.89 5HO  0.0003 7.54 1E 0.0028 6.22
4H3 0.0084 557 4H5 0.002 6.31 30B 0.2158 3.64 1H2 0.0006 7.13 1HO 0.0003 7.54 1HO 0.0021 6.39
4E 0.0072 5.66 4H3 0.002 6.48 1S5 0.1216 3.98 5HO 0.0003 7.54 30B  0.0002 7.78 30B 0.0016 6.55
E3 0.0023 6.33 E3 0.002 6.59 1S3 0.0496 4.51 E2 0.0002 7.78 3S1 0.0001 8.19 1H2 0.0013 6.67
2H3 0.0004 7.37 2H3 0.001 7.24 B30 0.0282 4.85 5E 0.0001 8.19 E2 0.0001 8.19 551 0.0004 7.37
1S3 0.000 7.78 14B 0.0175 5.13 E2 0.0004 7.37

E5 0.0126 5.32 EO 0.0003 7.54

4H5 0.0120 5.35 5E 0.0002 7.78

4E 0.0102 5.45 3H2 0.0002 7.78

4H3 0.0079 5.60 5HO 0.0001 8.19

EO 0.0044 5.95
OH5 0.0039 6.02
2S0 0.0036 6.07
E3 0.0014 6.63
5HO 0.0011 6.77
1HO 0.0011 6.77
5E 0.0009 6.89
OE 0.0004 7.37
2H3 0.0004 7.37
5H4 0.0002 7.78
3S1 0.0001 8.19
OH1 0.0001 8.19
2E 0.0001 8.19
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Table S23. Calculated pyranose puckering populations (%) and relative free energies (AG, kcal mol'l) from the 10 ps simulations: NeuAc
NB: In this table 6=05-C1-C2-C3-C4-C5 (not 06-C2-C3-C4-C5-C6), therefore the carbon number should be incremented by 1 (i.e. 'C,=°Cs, °S;=°S, etc.)

Puck
1C4
551
B14
25B
2S0
EO
1HO
5HO
0Ss2
5H4
E4
B30
5E
1E
1S3
3S1
1H2
E2
4C1
30B
B25
2H3
3H4
3H2
E3
1S5
3E
2H1
4H3
2E

Mol (1) NeuAc
%
86.9965
10.4665
1.5216
0.3201
0.2003
0.1144
0.0957
0.0949
0.0382
0.0349
0.0192
0.0158
0.0157
0.0144
0.0083
0.0068
0.0068
0.0066
0.0060
0.0053
0.0031
0.0031
0.0019
0.0012
0.0009
0.0007
0.0005
0.0003
0.0002
0.0001

AG
0.08
1.34
2.48
3.41
3.68
4.02
4.12
4.13
4.67
4.72
5.07
5.19
5.19
5.25
5.57
5.69
5.69
571
5.76
5.84
6.16
6.16
6.45
6.72
6.89
7.04
7.24
7.54
7.78
8.19

Puck
1C4
581
B14
25B
1HO
EO
5HO
2SO0
0S2
5H4
E4
1E
5E
30B
B30
1H2
3H4
E2
1S5
3S1
3H2
1S3
2H3
14B
2H1
B25
3E

Mol (2) NeuAc
%
93.7913
4.8863
0.3887
0.2434
0.1390
0.1382
0.1260
0.0989
0.0776
0.0296
0.0194
0.0181
0.0149
0.0081
0.0066
0.0033
0.0029
0.0017
0.0012
0.0011
0.0011
0.0009
0.0006
0.0004
0.0003
0.0002
0.0002

AG
0.04
1.79
3.29
3.57
3.90
3.90
3.96
4.10
4.25
4.82
5.07
5.11
5.23
5.59
571
6.12
6.20
6.51
6.72
6.77
6.77
6.89
7.13
7.37
7.54
7.78
7.78

Puck
1C4
551
25B
B14
2S0
1HO
5HO
EO
0Ss2
5H4
E4
1E
5E
30B
B30
3S1
1H2
1S3
1S5
B25
3H4
E2
3H2
2H1
2H3
E3
E1l
3E
14B

Mol (3) NeuAc

%

83.9744

12.1260
2.3730
0.7873
0.1705
0.1240
0.1182
0.1135
0.0945
0.0268
0.0179
0.0148
0.0145
0.0098
0.0084
0.0068
0.0039
0.0032
0.0031
0.0025
0.0022
0.0019
0.0012
0.0004
0.0004
0.0003
0.0002
0.0002
0.0001

AG
0.10
1.25
2.22
2.87
3.78
3.97
4.00
4.02
4.13
4.88
5.12
5.23
5.24
5.47
5.57
5.69
6.02
6.14
6.16
6.28
6.36
6.45
6.72
7.37
7.37
7.54
7.78
7.78
8.19

Puck
1C4
30B
3S1
0S2
551
4C1
B14
25B
EO
2S0
5HO
1HO
5H4
5E
2H1
E4
E1l
B25
B30
1E
2E
1H2
E2
2H3
3H4
1S3
E3
3H2
1S5
3E
14B
E5
4H3
4E
OH1

Mol (6) NeuAc
%
87.8913
2.7366
2.0671
2.0656
1.4890
1.1169
0.8522
0.6225
0.3871
0.3608
0.1805
0.0488
0.0372
0.0329
0.0209
0.0164
0.0158
0.0102
0.0098
0.0087
0.0061
0.0046
0.0042
0.0036
0.0035
0.0032
0.0010
0.0010
0.0008
0.0006
0.0005
0.0002
0.0002
0.0001
0.0001

AG

S23

0.08
2.13
2.30
2.30
2.49
2.67
2.83
3.01
3.29
3.34
3.75
4.52
4.68
4.76
5.02
5.17
5.19
5.45
5.47
5.54
5.75
5.92
5.98
6.07
6.08
6.14
6.83
6.83
6.96
7.13
7.24
7.78
7.78
8.19
8.19



Table S24. Calculated pyranose ring puckering populations (%) and relative free energies (AG, kcal mol'l) from the 10 pys simulations: Man

Mol (7) Man (1—3,1—6)

Puck

4C1
B30
250
2E
2H3
2H1
1S3
E3
4H3
El
4E
25B
E5

%
99.6457
0.2304
0.0398
0.0270
0.0242
0.0110
0.0106
0.0068
0.0032
0.0006
0.0004
0.0002
0.0001

AG
0.00
3.60
4.64
4.87
4.94
541
5.43
5.69
6.14
7.13
7.37
7.78
8.19

Mol (7) Man (1—3)

Puck
4C1
B3O
2S0
2H3
2E
2H1
E3
1S3
E1l
4H3
25B
4E

%
99.8996
0.0579
0.0255
0.0059
0.0058
0.0025
0.0010
0.0005
0.0004
0.0004
0.0003
0.0002

AG
0.00
4.42
491
5.77
5.78
6.28
6.83
7.24
7.37
7.37
7.54
7.78

Mol (7) Man (1—6)

Puck

4C1
B30
250
2H3
2E
E3
2H1
1S3
4H3
El
4E

%
99.7982
0.1127
0.0675
0.0075
0.0060
0.0032
0.0021
0.0015
0.0008
0.0003
0.0002

AG
0.00
4.03
4.33
5.63
5.76
6.14
6.39
6.59
6.96
7.54
7.78

Mol (8) Man (1—3,1—6)

Puck

4C1
B30
250
2E
2H3
2H1
E3
1S3
4H3
4E
25B
El
581
4H5
OH1

%
99.5905
0.2858
0.0417
0.0285
0.0233
0.0129
0.0079
0.0047
0.0028
0.0006
0.0005
0.0003
0.0002
0.0002
0.0001

AG
0.00
3.47
4.62
4.84
4.96
5.31
5.60
5.91
6.22
7.13
7.24
7.54
7.78
7.78
8.19

Mol (8) Man (1—3)

Puck

4C1
B30
2S0
2H3
2E
1S3
2H1
E3
581
4H3
E5
4H5
4E
25B
El
OHS5
OH1
B14

%
99.4711
0.3989
0.0856
0.0113
0.0112
0.0074
0.0055
0.0033
0.0021
0.0012
0.0004
0.0004
0.0004
0.0003
0.0003
0.0003
0.0002
0.0001

AG

0.00
3.28
4.19
5.39
5.39
5.64
5.82
6.12
6.39
6.72
7.37
7.37
7.37
7.54
7.54
7.54
7.78
8.19

Mol (8) Man (1—6)

Puck

4C1
B30
250
1S3
2H3
E3
2E
2H1
4H3
ES
4E
OH5
4H5
El
581
25B
OH1
OE
14B
3H4

%
97.9142
1.3841
0.6024
0.0398
0.0204
0.0134
0.0115
0.0048
0.0030
0.0013
0.0011
0.0008
0.0008
0.0007
0.0005
0.0005
0.0003
0.0002
0.0001
0.0001

AG

0.01
2.54
3.038
4.64
5.04
5.29
5.38
5.90
6.18
6.67
6.77
6.96
6.96
7.04
7.24
7.24
7.54
7.78
8.19
8.19
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Table S25: Calculated and experimental (EXP) NMR three-bond vicinal couplings (Hz): molecules 1-8
All calculated data for 1-8 are derived from 10 ps simulations (also see Computational Methods).
Key:

o Reference calculated and experimental values not from this work are italicised and underlined

¢ Mono: data for the free aqueous monosaccharide (calculated or experimental)

e DP3: the trisaccharide NeuAc-a(2—3)-Gal-p(1—4)-Glc

e HA: mean values from NMR for internal GIcNAc rings in a hyaluronan oligosaccharide

e Experimental errors are estimated to be + 0.2 Hz

e 10 ps simulations were split into 1 ps sub-sets to compute standard deviations (at most + 0.4 Hz)

A. GIcNAc
1-3 1-6 2 2|
(1) 2) (3) (4) (5) (8) (8) EXP Mono? EXP HA
Ji, 7.5 7.5 7.5 7.5 7.5 7.5 7.4 8.5) 8.6)
J,s 8.7 8.5 8.7 8.7 8.6 8.5 8.4 10.4 10.3
Jau 8.0 7.8 8.0 8.0 7.6 7.6 7.5 8.8] 8.7
Jus 8.4 8.4 8.3 8.3 8.2 8.2 8.1 n/d| 9.9
n/d = not determined
B. Gal
1) 2) (3) | CAL Mono® |[EXP MonoA*|EXP MonoB®|EXP DP3°
1o 7.9 8.1 7.7 8.1 8.0 7.9 78
J,s 8.2 8.3 7.8 8.3 10.0 9.9 9.0
Jau 2.4 2.3 2.6 2.5 3.8 3.5 3.1
Jus 0.7 0.8 1.0 0.8 1.0 1.5 Q
C. NeuAc
1) (2) (3) (6) EXP MonoA®|[EXP MonoB®|EXP DP3°
J3axa 9.8 10.4 9.5 10.4 12.3 11.8 11.5
Jiequa 4.9 4.7 4.8 4.7 5.0 5.0 4.5
Js 8.2 8.4 8.0 8.3 10.2 10.4 10.4
Jes 8.9 8.9 8.9 8.6 10.3 10.7 9.9
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Table S25 continued

D. Fuc
(1) (2) (4) | cAL Mono® |EXP Mono’

Ji, 1.7 1.6 1.7 3.5 4.0

J,s 8.4 8.4 8.4 8.4 10.0)

Jos 2.2 2.2 2.3 2.4 4.2

Jus 0.8 0.9 0.8 0.9 E
E. Man

Mol 7 [ el B @** | Mono®*

CAL Ji, 2.3 2.4 2.4 2.3

CAL J,s 2.6 2.6 2.6 2.6

CAL Jau 8.3 8.3 8.3 8.3

CAL Jus 8.3 8.2 8.3 8.2|

EXP' | Ji, 18 18 16 18

EXP' | I3 33 36 33 38

EXP' | Js. 9.5 9.5 8.8 10.0

EXP' | s 9.8 8.0) 10.3 9.8

MO' 8 (8) 1-3,1-6 (8) 1-3 (8) 1-6

CAL | I, 2.3 2.4 2.4

CAL | J,; 2.6 2.6 2.6

CAL Jau 8.3 8.3 8.3

CAL Jus 8.3 8.2 8.3
(2) Sayers, E. W.; Prestegard, J. H. Biophys J 2000, 79, 3313.
(2) Blundell, C. D.; Roberts, I. S.; Sheehan, J. K.; Almond, A. J Mol Microb Biotech 2009, 17, 71.
(3) Sattelle, B. M.; Almond, A. Phys. Chem. Chem. Phys. 2012, 14, 5843.
(4) Dowd, M. K.; French, A. D.; Reilly, P. J. Carbohyd Res 1994, 264, 1.
(5) Lerner, L.; Bax, A. Carbohydr Res 1987, 166, 35.

(6)

Beau, J. M.; Schauer, R.; Haverkamp, J.; Dorland, L.; Vliegenthart, J. F. G.; Sinay, P. Carbohyd

Res 1980, 82, 125.

(7)

Otter, A.; Lemieux, R. U.; Ball, R. G.; Venot, A. P.; Hindsgaul, O.; Bundle, D. R. Eur J Biochem

1999, 259, 295.

S25



S26. Radial distribution functions for through-space interaction of glycosidic bond oxygen atoms and

TIP3P water hydrogen atoms around the a(1—3) and B(1—4) linkages in 2, 3 and 4.
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S27. Calculation of errors in one-dimensional puckering free energy surfaces (Figures 6 and 7)

Errors in computed puckering relative free energies (derived from populations, relative to the lowest
energy pucker), were calculated by splitting each 10 ps trajectory into 10 x 1 ps sub-trajectories, in
which the 3D-data were randomly selected. The puckering populations and free energies were then
calculated using successively more randomly selected data. These analyses showed that using 80%
of the randomly selected data (equivalent to an 8 us trajectory of random 3D-data) gave extremely
small errors in computed relative free energies (+0.01 kcal mol™) for puckers less than or equal to 5
kcal mol™ above the lowest energy pucker. At 7 kcal mol™ above the lowest energy pucker the error
was +0.2 kcal mol™* and the largest calculated errors were +0.6 kcal mol™, which were evident at > 9

kcal mol™ above the lowest energy pucker.
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S28: Calculation of nuclear Overhauser effects (nOes) from 800 MHz NMR of molecules 1 and 2

Four conformationally independent reference nOe intensities (from cross-peaks of protons in fixed
geometric arrangement; Fuc:H1-H2, Fuc:H4-H5, Gal:H1-H3 and Gal:H1-H5) were used to

parameterise a model relating cross-peak intensity (1 ) to proton-proton distance (r ) using the

relationship, _ X_. The constant of proportionality (k ) was then derived from a linear plot of 1 and
r rs

intensity (1 ) for the reference nOes.

Standard (Std) and back-predicted (Pred) distances (A) for calibration / reference nOes

Molecule 1 Molecule 2
nOe Std* Pred Std-Pred S? nOe intensity Std* Pred Std-Pred S*  Intensity
Fuc:H1-H2 2.4 1.9 0.5 0.87 27116350 2.4 2.2 0.2 0.76 31682622
Fuc:H4-H5 2.5 2.0 0.5 0.86 20723074 2.5 2.8 -0.3 0.75 6777185
Gal:H1-H3 3.1 2.0 1.1 0.96 20263030 29 2.5 0.4 0.85 15013054
Gal:H1-H5 2.5 2.0 0.5 0.89 20543788 2.5 2.3 0.2 0.76 21058458
STDEV 0.3 0.3

*Standard (Std) distances were measured from initial (energy minimised) starting structures

Order parameters (82) calculated from 10 ps-dynamics (see S31); smaller value indicates greater mobility

Distances (A) for an inter-ring nOe (+ STDEV)

- derived from NMR (Pred NMR) and 10 us-dynamics (simulation average, Pred MD)

Molecule 1

nOe Pred MD Pred NMR s?
Gal:H2-Fuc:H5 2.5(x0.4) 2.1 (x0.3) 0.84
Molecule 2

nOe Pred MD Pred NMR s?
Gal:H2-Fuc:H5 2.6 (+0.8) 2.6 (+0.3) 0.90

Order parameters (SZ) calculated from 10 ps-dynamics (see S31); smaller value indicates greater mobility
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Table S29. Assigned ‘H and **C chemical shifts in molecules 1 and 2 (800 MHz NMR spectroscopy)

Fuc
Fuc
Fuc
Fuc
Fuc
Fuc

Gal
Gal
Gal
Gal
Gal
Gal

NeuAc
NeuAc
NeuAc
NeuAc
NeuAc
NeuAc
NeuAc
NeuAc
NeuAc
NeuAc

a-GlcN
a-GlcN
a-GlcN
a-GlcN
a-GlcN
a-GlcN
a-GlcN
a-GlcN

B-GIcN
B-GIcN
B-GIcN
B-GIcN
B-GIcN
B-GIcN
B-GIcN
B-GIcN

Atom

ks, WN R u b WN B

ZKDLDOO\IO\U'I-PUJUJ

e

ZO\CDKJ'I-&WNI—\

e

a0 WN

Mol (1)
13C
98.05
67.82
69.12
71.95
66.83
15.34

102.84
68.79
75.64
66.90
74.65
61.63

40.04
40.04
68.43
51.65
72.73
68.02
71.86
62.27
62.27
22.08

94.77
56.84
76.02
72.32
75.59
59.72
59.72
22.16

91.00
54.00
74.13
72.37
71.43
59.74
59.68
22.16

'H
5.01
3.79
3.88
3.78
4.88
1.17

4.54
3.50
4.05
3.91
3.53
3.69

1.76
2.77
3.67
3.84
3.62
3.61
3.85
3.82
3.65
2.04

4.71
3.85
4.06
3.74
3.55
3.95
3.87
2.03

5.11
4.14
4.17
3.75
3.98
3.95
3.87
2.03

Mol (2)
13C
98.59
67.71
69.21
71.90
66.65
15.24

101.62
69.25
75.64
67.29
74.92
61.52

39.79
39.79
68.24
51.69
72.90
68.12
71.86
62.60
62.60
21.88

94.77
56.92
74.84
73.29
75.37
59.65
59.65
22.10

91.11
54.12
72.74
73.29
71.18
59.58
59.59
22.10

'H
5.09
3.67
3.89
3.77
4.82
1.16

4.52
3.53
4.08
3.93
3.58
3.69

1.79
2.76
3.68
3.84
3.65
3.59
3.89
3.87
3.64
2.02

4.72
3.87
3.84
3.95
3.59
3.97
3.91
2.02

5.09
4.15
4.00
3.95
4.01
3.93
3.89
2.03
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Figure S30. Example nOes evidencing Gal and Fuc ring stacking in 1 and 2 from 800 MHz NMR
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"H chemical shift (ppm) "H chemical shift (ppm)
3.8 3.7 3.6 3.5 34 33 3.2 3.1 4 3.8 3.7 3.6 35 3.4 3.3 3.2 3.1 .
7 7
(1) / A-Gal:H1-H5 (2) ><
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o
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3]
e ( ( X X
] X
<
(3}
I s0 \£0< 50 f 5.0
- | | === A-Fuc:H1-A-aGlc:H4
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Table S31. Calculation of order parameters

Order parameters (S, tabulated in S28) were derived using the Amber tool ptraj and the method of
Prompers & Brischweiler (JACS 2002, 124, 4522). A step and correlation time of 10 ps and 10 ns

were employed. The following double exponential function was used to fit the time correlation curve

and extract S? (as parameter ¢, where x=time).

f(xX) = c+ta*exp(-t/k1)+b*exp(-t/k2)

Autocorrelation function and the fitting function f(t) for the Gal-H2LFuc-H5 bond vector in molecule 1.

82

0.98

0.96

0.94

0.92

0.9

0.88

0.86

0.84

L

T T T
Autocorrelation function for Gal-H2:Fuc-HS bond vector

f(x)

2000



S31

Figure S32: Cartesian coordinates of most populated conformer (GLYCAM naming convention); 1
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S32 continued

Figure S33: Cartesian coordinates of most populated conformer (GLYCAM naming convention): 2
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S33 continued

Figure S34: Cartesian coordinates of most populated conformer (GLYCAM naming convention); 7
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Derived from the 10 us simulation
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Figure S35: Cartesian coordinates of most populated conformer (GLYCAM naming convention): 8
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