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GlycoSuiteDB 

•  N‐ and O‐linked linear and branched 
glycan structures 
•   linkage, anomeric configura2on, mass and 

composi2on 

•   biological source informa2on 
•   na2ve and recombinant sources 

•   2ssue/cell type, cell line, strain and disease state 
•   protein name (UniProtKB) 
•   site of a<achment 

•   methods used 

•   literature references (PubMed) 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GlycoSuiteDB entry 
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Basis of sugar annotation  

•  Methods for glycan structure determina2on: 57 listed in 
GlycoSuite DB, e.g., NMR, methyla2on, MS, HPLC, etc. 
–  Scalable reliability 
–  Poten2al for evidence tags  

•  Further insight with MS/MS  

•  Possible scenarios of synthesis: 
–  Upon knowledge of enzymes (in genomes, in expression data) 

–  Upon more or less established branching rules 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Enzymatic constraints  

glycoprotein 

Enzyme i 

Enzyme j 

site site site 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Recent addition on ExPASy 
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Host-pathogen interactions via sugars 

Nature 446, 1023-1029, 2007 

Mammalian host bacterium 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SugarBind 
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Example  
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Open consortium 

•  N. Packer et al, Biomolecular Fron2ers Research Centre of 
Macquarie University, Sydney, Australia 

•  P. Rudd et al, Dublin‐Oxford Glycobiology Lab of the Conway 
Ins2tute in Dublin, Ireland   

•  N. Karlsson et al, Medical Biochemistry Dpt of University of 
Gothenburg in Sweden 

•  E. Mullen et al, MITRE Corpora2on in Massachuse<s, USA 

•  The more the merrier … 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Roadmap (1) 

•  Step 1: Define the basis of extensive linking of glycomics 
data (standards need refinement and reinforcement)   

•  Step 2: Link data produc2on to structural determina2on 
(manual cura6on of MS1/MS2 data is necessary for the 
accurate determina2on of structural data)  

•  Step 3: Link sugar structures with protein a<achment 
site (exis6ng databases play central role for collec2ng 
data on structures released from specific proteins/
2ssues) 

Biocura2on 2010 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Roadmap (2) 

•  Step 4: Link mass spectrometry data to the expression 
of glycosyltransferases or glycosidases (reverse 
proteomics)  

•  Step 5: Link glycosyla2on informa2on to cellular 
func2on (understanding of func6onal role of sugars)   

[strong human input, “manual” data cura2on] 
In brief: knowledge of structure/func2on of glycosyla2on 
of proteins to be determined in much the same way as 
knowledge structure/func2on of proteins integrated 
into UniProtKB 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Raw glycan 
structures 

Glycopep(des 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Func2onal Characterisa2on 
Structural Characterisa2on 

‐ 

‐ Site ‐ Specific Composi2on  
‐ Rela2ve Abundance of  Glycoforms 
‐ Site ‐ Occupancy of  Glycans 

‐ Overall Composi2on                       
‐ Isomeric Informa2on of  N ‐ Glycans 
‐ Linkage/Branching Informa2on 

Spectral matching 
Preprocessing tools 

Quan2ta2ve tools 

Synthesis 

UniProtKB/
Swiss‐Prot 

UniCarbDB 
MS1,MS2 
CID/ETD 

UniCarbKB 

CAZy/KEGG 

Expression 
databases 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SugarBind 

UniCarbDB 
MS1,MS2 CID 

HPLC 

Glycoproteins                       Curated glycan 
structures 

Enzymes/
pathways 

Quantitative 
data 

Epitopes                       

EUROCarbDB 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Influence of Geneva… 
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Immediate concerns 

•  Challenge 1: Strengthen func2onal annota2on in host‐
pathogen interac2ons by linking epitopes to full sugar 
structures on glycolipids and glycoproteins 

•  Challenge 2: Automate MS data processing for feeding MS 
and MS/MS into databases 

•  Challenge 3: Make sugar analysis easier using bioinforma2c 
tools! 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