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Figure S1. Sephacryl S-400 HR gel filtration chromatogram profile of the precipitate from the growth 
medium from P.arcticus 273-4.

Figure S2. 1H-13C DEPT-HSQC spectrum of mannan from P.arcticus 273-4 (MannanP.arc). The 
spectrum was recorded in D2O at 298 K at 600 MHz. 

Figure S3. Relevant section of 2D F2-coupled HSQC experiment of MannanP.arc measured in D2O 
at 298 K at 600 MHz.

Figure S4. Expansion of the 1H-13C HMBC spectrum of MannanP.arc. The spectrum was recorded in 
D2O at 298 K at 600 MHz. 

Figure S5. Expansion of the 1H-1H NOESY spectrum of MannanP.arc measured at 298 K in D2O (150 
ms as mixing time) at 600 MHz.

Figure S6. Expansion of the1H-1H COSY spectrum of MannanP.arc measured in D2O at 298 K at 600 
MHz. 

Figure S7. Expansion of the 1H-1H TOCSY spectrum of MannanP.arc measured in D2O at 298 K at 
600 MHz. 

Figure S8. Expansion of 1H-31P HMBC of MannanP.arc. The spectrum was recorded in D2O at 298 K 
at 400 MHz.

Figure S9. Expansions of the 1H-13C DEPT-HSQC spectra of mannans from a) P.arcticus 273-4 
(MannanP.arc), and b) S. cerevisiae. The spectra were recorded in D2O at 298 K at 600 MHz. 

Figure S10. 1H NMR spectrum of the from P. arcticus (MannanP.arc_HF). The spectrum was recorded 
in D2O at 298 K at 600 MHz.

Figure S11. 1H-13C DEPT-HSQC spectrum of MannanP.arc_HF. The spectrum was recorded in D2O at 
298 K at 600 MHz. 

Figure S12. Expansion of the 1H-1H COSY spectrum of MannanP.arc_HF measured in D2O at 298 K 
at 600 MHz. 

Figure S13. Expansion of the 1H-1H TOCSY spectrum of MannanP.arc_HF measured in D2O at 298 K 
at 600 MHz.

Figure S14. Expansion of the 1H-1H NOESY spectrum of MannanP.arc_HF measured at 298 K in D2O 
(150 ms as mixing time) at 600 MHz.

Figure S15. Expansion of the 1H-13C HMBC spectrum of MannanP.arc_HF. The spectrum was recorded 
in D2O at 298 K at 600 MHz. 

Figure S16. Surface tension as a function of MannanP.arc (blue), MannanYeast, (green) and 
MannanP.arc_HF (red) concentration at 25.0 °C.

Figure S17. Overlapped CD spectra of MannanP.arc (blue), MannanYeast (green) and MannanP.arc_HF 
(red) at 20 °C.

Figure S18. Normalized correlation functions for MannanP.arc (A), MannanYeast (B) and 
MannanP.arc_HF (C) at 6.3, 6.0 and 5.6 mg mL-1, respectively, and for MannanP.arc at 1 mg mL-1 (D).



Figure S19. Cryo-TEM images collected on MannanP.arc.

Figure S20. Kratky plot of SANS data for MannanYeast.

Table S1. 1H and 13C NMR assignments of MannanP.arc_HF. Spectra were recorded in D2O at 298 K 
at 600 MHz using acetone as external standard (δH/δC 2.25/ 31.45 ppm).
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Figure S1. Sephacryl S-400 HR gel filtration chromatogram profile of the precipitate from the 
growth medium from P.arcticus 273-4.
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Figure S2. 1H-13C DEPT-HSQC- spectrum of mannan from P.arcticus 273-4 (MannanP.arc). The 
spectrum was recorded in D2O at 298 K at 600 MHz. 
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Figure S3. Relevant section of 2D F2-coupled HSQC experiment of MannanP.arc measured in D2O 
at 298 K at 600 MHz.
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Figure S4. Expansion of the 1H-13C HMBC spectrum of MannanP.arc. The spectrum was recorded in 
D2O at 298 K at 600 MHz. 
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Figure S5. Expansion of the 1H-1H NOESY spectrum of MannanP.arc measured at 298 K in D2O 
(150 ms as mixing time) at 600 MHz.
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Figure S6. Expansion of the1H-1H COSY spectrum of MannanP.arc measured in D2O at 298 K at 
600 MHz.
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Figure S7. Expansion of the 1H-1H TOCSY spectrum of MannanP.arc measured in D2O at 298 K at 
600 MHz.
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Figure S8. Expansion of 1H-31P HMBC of MannanP.arc. The spectrum was recorded in D2O at 298 
K at 400 MHz.
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Figure S9. Expansions of the 1H-13C DEPT-HSQC spectra of mannans from a) P.arcticus 273-4 
(MannanP.arc), and b) S. cerevisiae. The spectra were recorded in D2O at 298 K at 600 MHz. 



5.5 4.5 4.0 ppm3.55.0

Figure S10. 1H NMR spectrum of the from P. arcticus (MannanP.arc_HF). The spectrum was recorded 
in D2O at 298 K at 600 MHz.

5.05.25.4 4.44.64.8 3.84.04.2 3.23.43.6 ppm

85

80

75

100

95

90

105

70

65

60

ppm

Figure S11. 1H-13C DEPT-HSQC spectrum of MannanP.arc_HF. The spectrum was recorded in D2O at 
298 K at 600 MHz. 
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Figure S12. Expansion of the 1H-1H COSY spectrum of MannanP.arc_HF measured in D2O at 298 K 
at 600 MHz. 
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Figure S13. Expansion of the 1H-1H TOCSY spectrum of MannanP.arc_HF measured in D2O at 298 K 
at 600 MHz.



5.05.25.4 4.44.64.8 3.84.04.2 3.23.43.6 ppm

ppm

3.8

3.2

3.4

3.6

4.4

4.6

4.0

4.2

5.0

5.2

5.4

4.8

Figure S14. Expansion of the 1H-1H NOESY spectrum of MannanP.arc_HF measured at 298 K in 
D2O (150 ms as mixing time) at 600 MHz.
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Figure S15. Expansion of the 1H-13C HMBC spectrum of MannanP.arc_HF. The spectrum was recorded 
in D2O at 298 K at 600 MHz. 



0.001 0.01 0.1
65

70

75

80

Su
rf

ac
e 

T
en

si
on

 (m
N

/m
)

Concentration (mg/ml)

Figure S16. Surface tension as a function of MannanP.arc (blue), MannanYeast, (green) and 
MannanP.arc_HF (red) concentration at 25.0 °C.

Figure S17. Overlapped CD spectra of MannanP.arc (blue), MannanYeast (green) and MannanP.arc_HF 
(red) at 20 °C.
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Figure S18. Normalized correlation functions for MannanP.arc (A), MannanYeast (B) and 
MannanP.arc_HF (C) at 6.3, 6.0 and 5.6 mg mL-1, respectively, and for MannanP.arc at 1 mg mL-1 (D).
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Figure S19. Cryo-TEM images collected on MannanP.arc.
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Figure S20. Kratky plot of SANS data for MannanYeast.

Table S1. 1H and 13C NMR assignments of MannanP.arc_HF. Spectra were recorded in D2O at 298 K 
at 600 MHz using acetone as external standard (δH/δC 2.25/ 31.45 ppm).

Sugar Residue 1H/13C
1 2 3 4 5 6

A
2-Manp

5.19
101.8

4.01
79.7

3.81
71.6

3.63
68.1

3.66
74.5

3.64-3.79
62.3

B
t-Manp

5.04
103.5

3.96
71.3

3.75
71.6

3.53
68.2

3.66
74.5

3.64-3.78
62.4

C
2,6-Manp

5.01
99.4

3.93
80.0

3.83
71.4

3.73
67.8

3.70
72.1

3.58-3.89
66.9

D
2,6-Manp

4.99
99.4

3.91
80.0

3.81
71.5

3.73
67.8

3.70
72.1

3.58-3.89
66.9

E
t-Manp

4.94
103.4

3.96
71.3

3.70
71.7

3.53
68.1

3.66
74.4

3.64-3.79
62.4

F
3-Manp

4.93
103.5

4.11
70.9

3.84
79.2

3.72
67.6

3.69
72.5

3.64-3.79
62.4

G
6-Manp

4.79
100.6

3.88
71.3

3.73
71.7

3.59
68.1 72.1

3.64-3.87
66.7

G’
6-Manp

4.86
99.0

3.46
72.7

3.60
74.6

3.60
68.0

3.41
70.8

3.65-3.87
66.7

I
t-Glcp

4.42
104.3

3.22
74.4

3.38
76.7

3.32
70.9

3.53
76.1

3.64-3.79
62.4


