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OVERVIEW OVERVIEW OVERVIEW 

The comparison experiments have shown that 200 µl of hydrazide 
resin, 10mM NaIO4, and 4.5 µl PNGase F for 14 hours at 37 ˚C
give the most satisfying results in terms of capturing N-linked 
glycopeptides from 20 µl mouse blood plasma. The buffer system 
for trypsin digestion is a critical factor for SPEG specificity and 
efficiency—50% TFE performed the best results. Finally, peptide-
level glycocapture have shown itself as one effective way to 
significantly increase the yield of SPEG.

[1] Hui Zhang, Xiao-jun Li, Daniel Martin and Ruedi Aebersold, Identification and 
quantification of N-linked glycoproteins using hydrazide chemistry, stable 
isotope labeling and mass spectrometry. Nature Biotechnology. 2003, 
21:660-666.
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CONCLUSIONCONCLUSIONCONCLUSION

1, Evaluating the performance of each step of 
SPEG procedure for plasma protein analysis
The specificity and efficiency of N-linked glycopeptide isolation was 
evaluated by using original SPEG procedure for mouse plasma 
spiked in [14C]-labeled E.coli lysate and two human glycoproteins —
AG and AT. 

For standard procedure, aliquots of 20 µl mouse plasma were spiked 
with ~104 cpm [14C]-labeled AG/AT/E.coli lysate, and oxidized in 10 
mM NaIO4 for 1h at RT, then coupled on 200 µl Affi-gel slurry (50% 
v/v). The bound proteins were digested by trypsin, washed, and N-
linked glycopeptides were released from the slurry by 0.6 µl of 
PNGase F overnight at 37°C.

For peptide-level SPEG, protein mixtures were digested to peptides 
by trypsin prior to SPEG.

Data are shown as percentage of [14C] radioactive activities from 
mobile fractions in each step versus total radioactive activities used 
initially. 
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1) Oxidation:

3) Trypsin Digestion:

4) PNGase F Release:
4A. Higher PNGase F results in higher yield;

4B. Longer incubation time increases the yield of recovered N-linked 
glycopeptides;

4C. Peptide level SPEG-Final yield of N-linked glycopeptides by 
different volume of slurry: 50 µl slurry is sufficient for 20 µl 
mouse plasma, while 500 µl slurry induced sharply decrease of 
yield; 

4D. Number of identified N-linked glycopeptides by MS/MS—
numbers of total IDs and IDs with NXS/T motif;

4E. Specificity of N-linked glycopeptides—percentage of IDs with 
NXS/T motif over total IDs: excess amount of bead increases 
the non-specific peptides identified.

10mM NaIO4 at room 
temperature or 50mM at 
4°C got the best coupling 
efficiency of AG. 

3A. Released [14C] radioactive activities from beads by tryptic 
digestion;

3B. PNGase F released [14C] radioactive activities;
3C. PNGase F unreleased [14C] radioactive activities.
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INTROCUCTION INTROCUCTION INTROCUCTION 

There is growing interest in discovery of disease biomarkers from blood 
plasma. For this reason, quantitative analysis of plasma proteins has been the 
focus of different proteomic technologies. The challenges faced by all 
quantitative plasma proteomic methods include complexity and the high 
dynamic range of the plasma sample. Therefore, a desirable proteomic 
technique for plasma profiling must be sensitive, reproducible, and robust. 
Recently, we have developed a method for Solid-Phase Extraction of N-linked 
Glycopeptides (SPEG), and we have shown that analysis of plasma using 
SPEG improves dynamic range and sensitivity. Here, we optimized each step 
of the method and developed a standard procedure for plasma analysis using 
SPEG and mass spectrometry by spiking in two [14C]-labeled human 
glycoproteins. 
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Optimizing the recently developed Solid-Phase Extraction of (N-linked) 
Glycopeptides  (SPEG) procedure for blood plasma analysis by spiking in 
[14C]-labeled human glycoproteins significantly enhanced the specificity and 
yield of the isolated N-linked glycopeptides. This will improve the sensitivity of 
discovery of clinical biomarkers from blood.

2, Optimizing each step

2A. Higher slurry volume, faster glycoprotein captured; while 50µl 
slurry was sufficient for 20 µl mouse plasma if coupled overnight;

2B. The coupling is near completion in three hours comparing to the 
overnight coupling in the original procedure;

2C. Peptide-level SPEG: 50µl Affi-gel slurry was sufficient for 20 µl 
tryptic digested mouse plasma after overnight coupling;

2D. Higher yield from peptide-level SPEG (>120% increase). 

2) Coupling:

Concerns:
1)Specificity needs improving: the recovered [14C]-labeled AT tryptic 

peptide is located outside of the N-linked glycopeptides and can 
indicate the specificity of N-linked glycopeptide;

2)Efficiency: the final yield of AG is less than 10 %. For AG, 2 of 4 
[14C]-labeled tryptic peptides are within the N-linked glycopeptides 
and can indicate the yield of the glycopeptides.

Here, five conditions were tested, including:
100 mM NH4HCO3; 
8M Urea in 100 mM NH4HCO3 (original);
8M Urea in 100 mM NH4HCO3, plus 2 mM CaCl2; 
0.1% RapiGest in 100 mM NH4HCO3; 
and 50% TFE (Triflouroethonal) in 100 mM NH4HCO3.


