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Preparation of Glucuronomannan Oligosaccharides (GM2) 
Glucuronomannan oligosaccharide (GM2) was prepared according to a protocol reported in a previous study [1]. 

Briefly, crude fucoidan from Saccharina japonica was hydrolyzed by oxidative degradation by combination with hydro-
gen peroxide and ascorbic acid (30 mM). Then, it was ultrafiltrated, concentrated and precipitated by 75% ethanol before 
further precipitation with 95% ethanol. Finally, the degraded polysaccharides underwent anion exchange chromatog-
raphy on a DEAE-Bio Gel Agarose FF gel (12 cm × 70 cm) with elution by 0.5 M, 1 M and 2 M NaCl. F0.5 was dissolved 
in 4% dilute sulfuric acid to a final concentration of 60 mg/mL, degraded at 100 ◦C for 5 h, cooled to room temperature, 
and then neutralized with barium hydroxide. After centrifugation, the supernatant was concentrated and fractionated 
on an activated carbon column chromatography. Fraction Y1 was obtained from eluent with water and Fraction Y2 was 
from eluent with 50% ethanol. Y2 was further separated on a Bio-Gel P-4 Gel column eluted with 0.5 M NH4HCO3 
solution.  

After degradation by sulfuric acid, we obtained GM1 (disaccharide), GM2 (tetraose), GM3 (hexose), GM4 (octaose) 
and some monosaccharaides. The purity of GM2 was identified before it was applied to this experiment. The purities 
of GM2 were more than 90%. 

 



Figure S1. The structure of GM1, GM2 and GM3. (The structure of GM2 was shown in Figure 8 in submitted manu-
script). 

Table S1. The chemical shifts of GM2 [2]. 
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