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Materials and Reagents. 

The following glycosphingolipid standards and lipid extracts were purchased from Avanti Polar 

Lipids (Alabaster, AL): D-galactosyl-ß-1,1'-N-stearoyl-D-erythro-sphingosine (GalCer d18:1/18:0, cat. 

no. 860844), D-galactosyl-ß-1-1'-N-[2"(R)-hydroxystearoyl]-D-erythro-sphingosine (GalCer d18:1/18:0 

(2ROH), cat. no. 860840), total gangliosides extract (porcine brain, cat. no. 860053), total lipid extract 

(porcine brain, cat. no. 131101). N-stearoyl-globotriaosylceramide (Gb3Cer d18:1/18:0, cat. no. 1529), N-

stearoyl-sphingosyl-β-D-galactoside-3-sulfate (Sulfatide d18:1/18:0, cat. no. 1932), and ganglioside 

standard mixtures containing different acyl chain lengths and long chain bases (e.g. d18:1 and d20:1): 

monosialoganglioside GM1a (bovine, NH4
+ salt, cat. no. 1061), monosialoganglioside GM3 (bovine 

buttermilk, NH4
+ salt, cat. no. 1503), disialoganglioside GD3 (bovine buttermilk, NH4

+ salt, cat. no. 

1527), disialoganglioside GD1a (bovine, NH4
+ salt, cat. no. 1062), disialoganglioside GD1b (bovine, 

NH4
+ salt, cat. no. 1501), and trisialoganglioside GT1b (bovine, NH4

+ salt, cat. no. 1063) were obtained 

from Matreya, LLC (State College, PA). Sodium metaperiodate (NaIO4), Glycerin, sodium acetate 

(CH3COONa), glacial acetic acid (CH3COOH), aminoxyTMT0 (cat. no. PI90400) and aminoxyTMT 6-

plex reagent (cat. no. PI90401), and all solvents (at least HPLC or LC-MS grade) were obtained from 

Fisher Scientific (Pittsburgh, USA) unless stated otherwise.  
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Table S1. Structure of gangliosides discussed in the text. Symbolic representations are based on recommendations of the Consortium for Functional 
Glycomics (CFG)1. 

Ganglioside LIPIDMAPS ID2 Structure/Systematic Name Molecular Formula Exact Mass (Da) 
GM1a d18:1/18:0 LMSP0601AP02 

 
Galβ1-3GalNAcβ1-4(NeuAcα2-3)Galβ1-4Glcβ-Cer(d18:1/18:0) 

C73H131N3O31 1545.8766 

GM2 d18:1/18:0 
 

LMSP0601AM02 

 
GalNAcβ1-4(NeuAcα2-3)Galβ1-4Glcβ-Cer(d18:1/18:0) 

C67H121N3O26 1383.8238 

GM3 d18:1/16:0 
 

LMSP0601AJ01 

 
NeuAcα2-3Galβ1-4Glcβ-Cer(d18:1/16:0) 

C57H104N2O21 1152.7131 

GD1a d18:1/18:0 
 

LMSP0601AS02 

 
NeuAcα2-3Galβ1-3GalNAcβ1-4(NeuAcα2-3)Galβ1-4Glcβ-Cer(d18:1/18:0) 

C84H148N4O39 1836.9720 

GD1b d18:1/18:0 
 

LMSP0601AQ02 

 
Galβ1-3GalNAcβ1-4(NeuAcα2-8NeuAcα2-3)Galβ1-4Glcβ-Cer(d18:1/18:0) 

C84H148N4O39 1836.9720 

GD2 d18:1/18:0 
 

LMSP0601AN02 

 
GalNAcβ1-4(NeuAcα2-8NeuAcα2-3)Galβ1-4Glcβ-Cer(d18:1/18:0) 

C78H138N4O34 1674.9192 

GD3 d18:1/16:0 
 

LMSP0601AK01 

 
NeuAcα2-8NeuAcα2-3Galβ1-4Glcβ-Cer(d18:1/16:0) 

C68H121N3O29 1443.8085 

GT1b d18:1/18:0 
 

LMSP0601AT02 

 
NeuAcα2-3Galβ1-3GalNAcβ1-4(NeuAcα2-8NeuAcα2-3)Galβ1-4Glcβ-Cer(d18:1/18:0) 

C95H165N5O47 2128.0674 
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Table S2. Major ganglioside components in aminoxyTMT0-labeled porcine brain gangliosides extract.  

Ganglioside Structure  Molecular Formula 
(aminoxyTMT0 labeled) 

Adduct  Theoretical m/z 
 

Experimental m/z Mass error 
(ppm) 

GM1a d18:1/18:0 
 

 
Galβ1-3GalNAcβ1-4(NeuAcα2-3)Galβ1-4Glcβ-

Cer(d18:1/18:0) 

C86H153N7O31 [M+2H]2+ 891.0383 
 

891.03625 
 

2.35 
 

GM1a d20:1/18:0 
 

 
Galβ1-3GalNAcβ1-4(NeuAcα2-3)Galβ1-4Glcβ-

Cer(d20:1/18:0) 

C88H157N7O31 [M+2H]2+ 905.0540 
 

905.05261 
 

1.53 
 

GD1a d18:1/18:0 
 

 
NeuAcα2-3Galβ1-3GalNAcβ1-4(NeuAcα2-3)Galβ1-4Glcβ-

Cer(d18:1/18:0) 

C110H192N12O39 [M+2H]2+ 1153.6783 1153.67676 
 

1.31 
 

GD1a d20:1/18:0 
 

 
NeuAcα2-3Galβ1-3GalNAcβ1-4(NeuAcα2-3)Galβ1-4Glcβ-

Cer(d20:1/18:0) 

C112H196N12O39 [M+2H]2+ 1167.6939 
 

1167.69238 
 

1.32 
 

GT1b d18:1/18:0 
 

 
NeuAcα2-3Galβ1-3GalNAcβ1-4(NeuAcα2-8NeuAcα2-

3)Galβ1-4Glcβ-Cer(d18:1/18:0) 

C121H209N13O47 [M+2H]2+ 1299.2260 
 

1299.22449 
 

1.15 
 

GT1b d20:1/18:0 
 

 
NeuAcα2-3Galβ1-3GalNAcβ1-4(NeuAcα2-8NeuAcα2-

3)Galβ1-4Glcβ-Cer(d20:1/18:0) 

C123H213N13O47 [M+2H]2+ 1313.2416 
 

1313.24048 
 

0.87 
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