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Figure S1. *H NMR spectrum of CqFG
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Figure S2. *H NMR spectrum of high-molecular-weight polysaccharide component isolated from

dCqFG

Spectrum from ZLY .wiff2 (sample 5) - 20240724-yd9T-NEG, Experiment 1, -IDA TOF MS (100 - 1500) from 5.116 min
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Figure S3. Negative ESI-MS spectrum of PMP-labeled acidolysis-resistant disaccharide from CqFG
(peak marked x in Fig. 1E).
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Figure S4. 'H (A), *3C (B), and DEPT-135 (C) NMR spectra of OF1.
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Figure S5. *H-'H TOCSY spectrum of OF1.
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Figure S6. *H-3C HSQC-TOCSY spectrum of OF1.
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Figure S7. 'H (A), *3C (B), and DEPT-135 (C) NMR spectra of OF2.
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Figure S8.H-'H COSY of OF2.
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Figuure S9. 'H-'H TOCSY spectrum of OF2.
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Figure S10. *H-3C HSQC spectrum of OF2.
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Figure S11. *H (A), *3C (B), and DEPT-135 (C) NMR spectra of OF3.
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Figure S12. *H-3C HMBC spectrum of OF3.
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Table S1. *H/C NMR chemical shift assignments of OF2 (8, ppm).

Chemical shifts (5, ppm) *

Residues H/C
1 2 3 4 5 6 Connection patterns
Fa H 5.69 4.49 4.17 4.86 4.92 1.36
o-L-Fucasss C 99.77 78.48 70.15 84.45 69.73 19.44 Fai1-U23
Farr H 5.65 451 4.13 4.87 4.96 1.33
o-L-Fucasss C 100.06 78.40 70.15 84.45 69.56 19.44 Farr1-U23
Fo H 5.57 4.59 4.95 4.70 4.86 1.36
o-L-Fucasssas C 98.55 78.57 82.31 84.12 69.98 19.10 Fp1-dU.3
Fa2 H 5.56 4.50 4.12 4.65 4.75 1.37
o-L-Fucasss C 99.01 78.56 69.98 84.75 69.98 19.10 Fa21-rU3
Fe H 5.53 4.49 3.94 431 4.50 131
o-L-Fucasss C 99.43 78.23 75.77 73.29 70.74 19.10 Fc1-dUs3
Fa3 H 5.50 4.43 4.10 4.68 4.58 1.32
o-L-Fucasss C 99.43 78.23 70.04 84.12 70.36 19.10 Fasl-dU123
Fa H 5.45 4.39 4.02 4.18 4.25 1.25
a-L-Fuczs C 99.43 78.23 69.98 73.64 70.74 19.10 Fal-dU:3
Fa H 541 3.80 4.04 4.77 4.32 1.35
a-L-Fucss C 101.75 71.41 71.58 84.05 69.69 19.52 Fnl-U;3
Fas H 5.38 4.46 4.07 4.69 4.58 131
o-L-Fucasss C 102.04 78.66 69.98 84.12 70.36 19.52 Fas1-dU123
Fe1 H 5.33 3.89 4.50 4.28 437 1.30
a-L-Fucss C 102.55 69.73 81.38 73.22 70.15 19.39 Fe11-Us3
Fe2 H 524 391 4.55 4.18 4.43 131
a-L-Fucss C 101.75 69.73 81.38 73.31 69.98 19.39 Fe21-rU/dUzs3
Fr H 5.20 3.80 4.00 4.62 4.46 1.30
a-L-Fucss C 101.92 71.41 71.41 83.74 70.23 19.52 Fr.1-dU13
G H 5.09 3.93 4.54 4.36 4.18 3.80/3.98
a-D-Galssss C 104.69 69.81 75.16 80.67 71.85 64.60 G1-Fc3
du; H 4.96 3.88 4.35/4.41 5.78
a-L-A**GIcA C 105.83 73.47 80.58 110.29 149.78 171.66 dU;1-A3
du, H 4.94 4.01 4.20/4.32/4.42 6.07/6.09
a-L-A**GIcA C 104.52 72.04 79.53 108.56 152.04 172.20 dU,1-Az3
dUs H 4.93 391 4.23/4.48 5.77
a-L-A**GIcA C 106.46 73.47 80.58 110.29 149.78 171.66 dUs1-Az3
Ar H 4.74 4.08 4.27 4.83/4.74 3.99 4.17/4.31
B-D-GalNAcssss C 105.45 55.39 79.53 79.53 75.06 70.78 Aul-ru4
U H 4.65 3.61 3.66 4.03 3.78
B-D-GIcA Cc 105.20 76.63 77.43 78.94 80.46 178.21 Ui-A23
Az H 4.59 4.07 4.17 4.98/5.02 4.06 4.17/4.35
B-D-GalNAcusss Cc 103.05 54.83 79.41 79.66/77.81 75.62 70.78 Az-Uip4
Uz H 4.49 3.65 3.75 4.03 3.75
B-D-GIcA Cc 107.26 76.18 80.58 82.35 80.46 178.21 Ux-As3
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ru H 3.73/3.84 3.95 3.96 4.06 4.77

B-D-GlcA-ol C 65.68 72.04 79.07 82.18 75.07 177.23

2 Values in boldface and italic font indicate glycosylated and sulfated positions, respectively.

Table S2. *H and *3C chemical shift assignments of OF3 (3, ppm).

Chemical shifts (5, ppm)

Residues H/C Connection
1 2 3 4 5 6 7 8
patterns
Fa H 5.70 4.49 4.15 4.87 492 1.38
a-L-Fucasss c 99.47 78.10 69.60 84.08 69.10 18.68 Fa11-U23
Far H 5.66 451 4.13 4.87 493 1.35
a-L-Fucasss c 100.06 78.40 69.60 84.08 69.10 18.68 Far1-U23
Fo H 5.59 4.58 4.93 4.76 484 1.37
a-L-FuCasass c 98.21 78,57 81.85 84.03 69.35 18.68 Fb1-dU.3
Fa2 H 5.57 4.48 4.12 4.67 4.79 1.35
a-L-Fucasss c 100.06 78.56 69.56 83.61 69.35 18.68 Fa21-rU3
Fe H 553 4.45 3.94 431 4.50 131
a-L-Fuczs C 98.59 77.76 75.77 73.29 70.74 19.10 Fc1-dUs3
Fas H 5.51 4.43 4.10 4.68 4.60 1.35
a-L-Fucasss c 99.81 77.85 69.56 83.70 69.35 18.68 Fa31-dU1,23
Fq H 5.48 4.40 4.02 4.18 4.25 1.30
a-L-Fuczs C 99.85 78.02 69.43 73.05 69.81 19.10 Fal-dU:3
Fn H 5.40 3.82 4.05 477 4.49 1.35
o-L-Fucss C 101.45 71.20 7154 83.61 69.81 18.68 Fnl-Us3
Faa H 5.38 4.45 4.07 4.70 4.59 131
o-L-Fucasss C 102.04 78.66 69.98 84.12 70.36 18.68 Fasl-dU123
Fe1 H 5.33 3.89 4.50 4.28 4.35 1.32
a-L-Fucss C 102.17 69.14 81.00 73.05 69.90 18.68 Fe11-U:3
Fez H 5.25 3.91 4.55 4.17 4.40 131
a-L-Fucss C 101.37 69.14 81.00 73.05 69.90 18.68 Fe21-rU/dU233
Fr H 5.21 3.80 4.01 4.62 4.32 131
a-L-Fucss C 101.45 71.20 71.54 83.61 69.73 18.68 Fr1-dU:3
G H 5.09 3.93 4.52 4.34 4.16 3.83/3.96
a-D-Galasss C 104.15 69.01 75.07 80.67 72.17 63.96 G1-Fc3
du; H 4.95 3.90 4.35/4.41 5.78
a-L-A*°GIcA C 106.04 73.22 80.67 109.78 147.86 172.00 du;1-Az3
duU. H 4.94 4.02 4.26/4.32/4.42 6.08
a-L-A*°GIcA C 104.19 72.65 81.00 108.23 149.88 172.78 dUz1-Az3
dUs H 491 391 4.23/4.49 5.77
o-L-A*GIcA C 106.04 73.22 80.67 109.78 147.86 172.00 dUs1-A3
As H 4.78 4.04 4.26 4.81 3.99 4.17/4.31 2.06
B-D-GalNACsses C 103.85 54.04 79.83 79.28 74.95 70.78 177.98 25.83 Ail-rU4
UL H 4.62 3.59 3.68 4.03 3.76
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B-D-GIcA
A,
B-D-GalNAcCases
A
B-GIcNACss
Uz
B-D-GIcA
ru

B-D-GlcA-ol

105.20

4.60

102.63

4.58

103.14

4.48

106.71

3.76/3.81

65.01

76.59

4.07

54.12

4.15

54.37

3.63

76.71

3.91

7331

79.87

4.18

79.41

3.84

7541

3.76/3.84

79.95/83.82

3.94

78.61

78.77

4.98/5.02

79.20/77.09

3.95

70.88

78.77

4.06

80.25

79.95

4.02

74.95

3.75

77.40

79.95

4.77

75.20

178.21

4.17/4.35

70.78

4.17/4.26

69.73

178.21

177.23

177.98

U11-A23
213
26.00 Azl-Ui4
A’-Uy?
U21-A13

@ Values in boldface and italic font indicate glycosylated and sulfated positions, respectively.
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