
 

Structural Characterization of Gangliosides and Glycolipids via Ultraviolet 
Photodissociation Mass Spectrometry 

 
John P. O’Brien and Jennifer S. Brodbelt* 

 
 

Department of Chemistry and Biochemistry 
The University of Texas at Austin 

1 University Station A5300 
Austin, TX, USA 78712 

 
Correspondence to:  Jennifer Brodbelt, jbrodbelt@cm.utexas.edu 

 

Running title:  Gangliosides via UVPD-MS 
 

Supplemental materials include:   

Structures of compounds.  

CID, HCD and UVPD spectra of numerous gangliosides.  

Tables of identified gangliosides   



Supplemental Figure 1.  Structures of gangliosides and glycosphingolipids.  The ceramide 
structure is described in parenthesis by the total number of carbon atoms in sphingoid base chain 
and the number of double bonds in the chain, followed by the total number of carbon atoms in 
the fatty acid and number of double bonds in the chain. The monoisotopic molecular masses are 
shown in brackets. 

 

 

 

 

 

 

 

 

 

 

 



 

 

Supplemental Figure 2. CID-MS/MS/MS spectrum of GM3(18:1/23:0) Yo fragment ion.  

 

 

 

 

 

 

 

 

 

 

 



 

 

Supplemental Figure 3.  CID mass spectra of singly deprotonated GM3 gangliosides with 

variable amide and sphingoid base lengths. The precursor ion is labelled with an asterisk.     

 

 

 

 

 

 

 

 

 



 

Supplemental Figure 4.  HCD mass spectra of singly deprotonated GM3 gangliosides with 

variable amide and sphingoid base lengths. The precursor ion is labelled with an asterisk.     

 

 

 

 

 

 

 

 

 

 



 

Supplemental Figure 5.  UVPD mass spectra of singly deprotonated GM3 gangliosides with 

variable amide and sphingoid base lengths. The precursor ion is labelled with an asterisk.     

 

 

 

 

 

 

 

 

 

 



 

Supplemental Figure 6.  (A) CID, (B) HCD and (C) UVPD mass spectra of the doubly 

deprotonated bovine milk ganglioside GM3(18:1/23:0). The precursor ion is labelled with an 
asterisk.  Fragmentation maps are shown below the series of spectra.  The m/z values of the 
fragment ions in C (UVPD) are summarized in Supplemental Table 1. The pound sign (#) 
indicates the loss of CO2.  

 

 



 

 
Supplemental Figure 7.  Expanded region of HCD mass spectrum of singly charged 
GD1a(18:1/18:0) with the corresponding structures of the fragment ions.     
 
 
 

 

 

 

 

 

 

 



 

Supplemental Figure 8. (A) CID, (B) HCD and (C) UVPD mass spectra of the triply deprotonated 

porcine brain ganglioside GT1b(18:1/18:0). The precursor ion is labelled with an asterisk. The 

pound sign (#) indicates the loss of CO2. 

 

 

 

 

 

 

 

 

 



 

Supplemental Figure 9.  LC‐UVPD mass spectrum of singly charged (3'‐sulfo)Galβ‐

Cer(d18:1/24:0(2OH)) obtained from a porcine brain extract.  

 

 

 



 

Supplemental Figure 10.  LC‐UVPD mass spectrum of singly deprotonated (3'‐sulfo)Galβ‐

Cer(d18:1/24:1(15Z)) obtained from a porcine brain extract.  

 

 

 

 

 

 

 

 

 

 

 



 

 

Supplemental Table 1. UVPD fragment ions for singly deprotonated and doubly deprotonated 

ganglioside GM3 from Figure 3C and Supplemental Figure 6C.  

 

 

 



 

Supplemental Table 2. Major porcine gangliosides identified via LC‐UVPD‐MS corresponding to 

the chromatogram in Figure 5.  Gangliosides labelled with an asterisk indicate that the specific 

species was elucidated by UVPD for co‐eluting species 

 

 

 

 

 

 

 

 

 



 

Supplemental Table 3. Porcine sulfotides identified via LC‐UVPD‐MS corresponding to the 

chromatogram in Figure 5.   

 

 


