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MS-based Glycan Analysis of the Glycoprotein Ricin 

Background 
N‐glycosyla ons affect important 
proper es such as the specificity, 
efficacy, immunogenicity and stability 
of proteins. As part of this thesis, a 
por olio of methods for glycan analysis 
was developed, using the murine 
monoclonal an body 1RK1, an IgG1κ, 
to enable N‐glycosyla ons of proteins 
to be analysed (Fig. 1). The methods 
developed were subsequently applied 
to the plant glycoprotein ricin. Ricin 
contains high‐mannose type glycans 
with addi onal monosaccharides, such 
as xylose, and different linkages  
of monosaccharide building blocks 
compared to animal glycoproteins. 
Ricin is a potent toxin from the plant 
Ricinus  communis, which is included  
on list 1 of the Chemical Weapons 
Conven on because of its high toxicity 
and easy availability. The toxin was 
inac vated in the Spiez Laboratory and 
subsequently analysed at the ZHAW following a pre‐developed security 
concept. 

 

Methods 
To iden fy the glycan species contained in the glycoproteins, 
separa on of the glycan species was carried out using porous 
graphi zed carbon chromotography (PGCC) and detec on was 
implemented using an electrospray ioniza on quadrupole me‐of‐
flight mass spectrometer (ESI‐Q‐TOF‐MS). A capillary electrophoresis 
device was coupled to the mass spectrometer (CE‐MS) for the analysis 
of proteoly cally digested glycopep des. In addi on, a CE method was 
established for the analysis of the monosaccharide composi on of 
glycans. The monosaccharides were separated by capillary 
electrophoresis and detected by means of LED‐induced fluorescence 
(CE‐LEDIF). Appropriate procedures for sample prepara on were 
developed for all methods used. The glycan species were evaluated 
with the so ware GlycoWorkBench (GWB). 

 

Results 
Sixteen different glycan species of the murine mAb and ten different 
glycan species of ricin were iden fied using PGCC‐MS analysis  
(Table 1). Linkages of the monosaccharide building blocks of the 
glycans were determined for the murine IgG with the exoglycosidases 
sialinidase A and β(1‐4,6)‐galactosidase, and for ricin in part with  
α(1‐2)‐mannosidase and α(1‐6)‐mannosidase. 

 

 

 

 
Conclusion 
PGCC‐ and CE‐based methods coupled with mass spectrometric or 
fluorescence detec on enabled iden fica on of the complex‐type 
glycans of the murine IgG and the high‐mannose type glycans of the 
plant toxin ricin. 
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Table  1:  Overview  of  the  ten  glycan  species  of  ricin  digested  with  

chymotrypsin and PNGase A, iden fied using PGCC‐MS; evalua on with GWB 

Figure 1: Por olio of methods for glycan analysis of N‐glycosyla ons 

Zurich University of Applied Sciences 

tR / min Glycan 
(m / z) of 
(M+H+) 

mx / Da mcal / Da 
∆ m / 
ppm 

14.2 Man3‐F‐X 
 

1191.4377 1190.4304 1190.4436 ‐ 11.1 

14.6 Man3‐F‐X‘ 
 

1191.4353 1190.4280 1190.4436 ‐ 13.1 

15.3 Man8 
 

1723.5829 1722.5756 1722.6075 ‐ 18.5 

15.9 Man6 
 

1399.4905 1398.4832 1398.5019 ‐ 13.4 

16.5 Man7 
 

1561.5244 1560.5171 1560.5547 ‐ 24.1 

17.2 Hex6 
 

1399.4806 1398.4733 1398.5019 ‐ 20.4 

18.3 Man4‐X  1207.4245 1206.4172 1206.4385 ‐ 17.7 

19.2 Man4‐X’  1207.4165 1206.4092 1206.4385 ‐ 24.3 

20.8 Man5 
 

1237.4306 1236.4233 1236.4491 ‐ 20.9 

21.9 Man5‐X 
 

1369.4735 1368.4662 1368.4913 ‐ 18.3 
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