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The Serum Challenge : Significant Dynamic Range

Range of LC-MS and 
Most other methods

(From Anderson & Anderson (2002) MCP, 1, 845-67)

Target range



Some observations (also from HUPO  PPP)

• No definitive method

•Difficult to compare methods and 
communicate  across methods

•No firm quality standards

•Cannot impose standard method.



Proposal

Establish a collaborative consortium 
biomarker project based on the analysis 
of N-glycosites isolated from serum and 
cell/tissue sources. 



Why N-glycosites



Focus on sub-proteome increases likelihood  
to identify cell/tissue derived peptides in 
serum

Serum peptidesSerum peptides

Tissue peptidesTissue peptides

Tissue 
glycosites

Serum 
glycosites



Mass Accuracy and Subproteome
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Occurrences of peptides and N-linked 
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tryptic)
• Glycopeptide capture (N-linked) 

greatly reduces sample complexity 
(~20 fold)

• Accurate mass measurements allows 
identification with higher confidence

• Faster database searches
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Principle of the approach
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Glycopeptide Isolation

PNGaseF Digestion

N-linked
glycopeptides

Capture

Non-glycoproteins
Trypsin digestion

Non-glyco-peptides
Wash

Wash

Asn Asp

Zhang H., Li X.-J., Martin D.B. & Aebersold R. (2003) Nat Biotech 21: 660-666



Glycopeptide Isolation

PNGaseF Digestion

N-linked
glycopeptides

Capture

Non-glycoproteins
Trypsin digestion

Non-glyco-peptides
Wash

Wash

Asn Asp

Isolation method is well established for serum, cell
and  tissue samples



Aims:

• Discovery phase: Establish a database of ALL 
N-glycosites in the human proteome

• Analysis phase: 
– Identify discriminate  N-glycosites from respective 

tissue. 
– Detect and quantify discriminate N-glycosites in 

serum
– Develop various platforms for detecting patterns 

(MRM-MS, affinity based…) 



Discovery phase



Current status: Discovery
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N-glycosite sequencing

• RuediAebersold group

•Matthias Mann group

•Dick Smith?

•Merck?





Analysis phase



Current status: Serum-tissue

K.APGWANSSAGSGR.I 
CD163 antigen 

A B

A: tissue
B: plasma

Peptide patterns and identification of shared peptides 
from ovarian cancer tissue (left) and plasma (right).



Serum 3203

Prostate/Serum 187

Lymphocyte/Serum 56

Liver/Serum 122

Breast/Serum 34

Bladder/Serum 115

Current status: 
Glycosite overlap between serum and tissue



Absolute Quantification
•Method

–Addition of defined amount internal standards into glycopeptide 
fraction

–Analysis performed on a QTrap instrument
–Monitor fragmentation pathways specific to each peptide (MRM)

•Multiple Reaction Monitoring
–Typically, doubly charged precursors
–High intensity, non-degenerated y-ions
–Two transitions per peptide

•Internal standards
–Proteotypic peptides
–Synthetic 13C/15N labeled peptides
–Coeluting
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Number Game
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Summary
• After the discovery phase all experiments will navigate in known

territory (analogous to SNP scoring).
• Navigating in a fully explored space is critical for dealing with the 

undersampling problem
• The fact that all patterns (markers) are contained in the same 

mapped space means that the data between disease types are 
comparable between studies.

• Methods well worked  out
• Peptide/protein identification problem reduced
• Compatible with different analysis methods because the unit of 

information, the glycosite is precisely defined (and can be 
chemically synthesized).

• Reagents , synthetic peptides, antibodies etc. against well defined  
entities  can be synthesized.

• Data drive prioritization of marker development
• Very easy to share data. 
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