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Table S1: MELD scores of patients with different liver diseases. N/A: not available.  
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Table S2. Parameters for the quantification of all the known SHBG glycopeptides. 
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Table S3. Reproducibility of the measurements. Reproducibility is expressed as 

RSD (%) of the intra- (n=4) and inter- (n=9) sample variability of quantification. 
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Table S4. Glycosylation changes among healthy, cirrhosis, and HCC patients. H: 

healthy controls; CIR: cirrhotic patients; HCC: hepatocellular carcinoma patients. Total 

fucosylation (%) represents the percentage of fucosylated species in all detected 

glycoforms quantified by the LC/MS PRM method. Branching represents the ratio of the 

sum of triantennary glycoforms to the sum of the biantennary glycoforms. Data is shown 

as mean ± standard deviation from duplicated analyses of 2 pooled samples each group. 

Number in Bold: significantly different from healthy control by one way Anova with 

Bonferroni procedure at p<0.05; *: significantly different from CIR group by one way 

Anova with Bonferroni procedure at p<0.05. 
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Table S5.  Glycosylation changes in cirrhosis patients with different etiology. H: 

healthy control; ALD: alcoholic; NASH: non-alcoholic steatohepatitis; HBV: hepatitis B; 

HCV: hepatitis C. Total fucosylation (%) represents the percentage of fucosylated 

species in all detected glycoforms quantified by the LC/MS PRM method. Data is shown 

as mean ± standard deviation from duplicated analyses of 2 pooled samples each group. 

Number in Bold: significantly different from healthy controls by one way Anova with 

Bonferroni procedure at p<0.05.   
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Table S6. Changes in the outer arm fucosylation, HexNAc(4)Hex(6) N-glycoform, 

and O-glycan sialylation in cirrhotic patients with different etiologies and HCC. H: 

healthy control; ALD: alcoholic; NASH: non-alcoholic steatohepatitis; HBV: hepatitis B; 

HBC: hepatitis C. Relative intensity of outer arm fucosylation of A2G2F on 

SHEIWTHSCPQSPGNGTDASH was calculated as follows: (Relative intensity of A2G2F 

glycoform - Nonfucosylated Y)/[(Fucosylated Y - Nonfucosylated Y)/2 + Nonfucosylated 

Y] based on the molar contribution of the fragments. The corresponding core 

fucosylation was calculated by subtracting the contribution of outer arm fucosylation 

from the relative intensity of A2G2F glycoform. Data is shown as mean ± standard 

deviation from duplicated analyses of 2 pooled samples each group. Number in Bold: 

significantly different from healthy control by one way Anova with Bonferroni procedure 

at p<0.05.   
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Figure S1. Comparison of the data normalization methods. The results represent an 

average of four injections. 
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Figure S2. Serum SHBG in liver diseases measured by ELISA. H: healthy control; 

CIR: cirrhotic patients; HCC: hepatocellular carcinoma patients. *: significantly different 

from healthy control by one way Anova with Bonferroni procedure at p<0.05. 
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Figure S3. Cleavage of outer arm fucose on fucosylated glycoforms of 

SHEIWTHSCPQSPGNGTDASH. Completed removal of outer arm fucose on fucosylated 

triantennary glycoform of SHEIWTHSCPQSPGNGTDASH (A-C); incomplete digestion of outer 

arm fucose on fucosylated biantennary glycoform of SHEIWTHSCPQSPGNGTDASH (D-E). 

MSMS spectrum of the fucosylated triantennary (A) and biantennary (D) glycoforms; XIC of the 

following analytes treated with Neuraminidase A alone (Blue) or Neuraminidase A followed by 

α1-3,4 and α1,-2 Fucosidases (Pink): (B) non-fucosylated fragment m/z 1309.8 (3+) and (C) 

oxonium ion m/z 512.2 (1+) specific for outer arm fucose of the fucosylated triantennary 

glycoform;  (E) non-fucosylated fragment m/z 1188.1 (3+) and (F) oxonium ion m/z 512.2 (1+) of 

the fucosylated biantennary glycoform. square: GlcNAc, green circle: Man, yellow circle: Gal; 

red triangle: Fuc.  
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Identification of SHBG glycoforms by Orbitrap Fusion Lumos 

Digested protein was separated using a 90 minute ACN gradient on a 150 mm x 75 μm 

C18 pepmap column at a flow rate of 0.3 µL/min. In brief, peptide and glycopeptide separation 

was achieved by a 5 min trapping/washing step using 99% solvent A (2% acetonitrile containing 

0.1% formic acid) at 10 µL/min followed by a 90 min acetonitrile gradient at a flow rate of 0.3 

µL/min: 0-3min 2% B, 3-5min from 2% to 10% solvent B (0.1% formic acid in acetonitrile); 5-60 

min from 10% to 45% solvent B; 60-65 from 35% to 98% solvent B; 65-70min at 98% solvent B, 

70.1-90min equilibration by 2% solvent B.  

Glycopeptides were analyzed using an Orbitrap Lumos Fusion mass spectrometer. The 

electrospray ionization voltage was set to 2.3 kV, and the capillary temperature was set to 

275 °C. MS1 scans were performed over m/z 400–1800 with the wide quadrupole isolation on at 

a resolution of 120, 000 (m/z 200), RF Lens was set to 40%, intensity threshold for MS2 was set 

to 2.0e4, selected precursors for MS2 were with charge state 2-7, Dynamic exclusion was set 

for 30s. Data-dependent HCD tandem mass spectra were collected with a resolution of 15, 000 

in the Orbitrap with fixed first mass 110 and normalized collision energy 25%. The identification 

of glycopeptides was performed manually.  

 

 


