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Technologies for Proteomics Analysis

Sample preparation

HPLC-Chip

Q-TOF and QQQ Mass Spectrometers
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Protein Analysis Workflow

Simplify      Fractionate Separate Identify

Reduction of complexity, enrichment

Multiple 

Affinity 

Removal

mRPOFFGEL
LC

CE

Bioanalyzer

MS
Data

Quality 

Control

IMSC 2009

September 2009

Sample Prep

Extraction of unique proteins or from diffentsamples

Extraction 

Reagents ðFFPE & 

MS Detergent
Proteases

Standards for 

Validation & 

Quantitation
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Agilent 1290 + 6530 Accurate Mass Q-TOF: Rapid 

Peptide Mapping of Proprietary IgG

100% sequence coverage for both light AND heavy chains!

TIC

ECC for Matched Peptides

Poroshell 120 column

2.1 x 150 mm, 2.7 µm

Flow rate 1.2 mL/min
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HPLC-Chip/MS Benefits

Max Efficiency & Sensitivity

ÅZero dead volume for better 
chromatographic performance

Å LC/MS sensitivity

Hassle-free ïAll-in-One

Å Laser-ablated channels

Å Analytical column

Å Enrichment column

Å Micro valve connection

Å Nanoelectrospray tip

Å Micro-filters

Maximum Uptime

Å No clogging of spray needle

Å Plug-&-Play replacement
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Enrichment column 

Sprayer-tip

µ-filter

Analytical column

Inert polyimide 



New HPLC-Chip: Phosphochip

Phosphochip Features

ÅCompletely integrated microfluidic 
design 

ÅSimplified enrichment/analysis 

ÅIncreased sensitivity for 
phosphoproteome analysis

ÅFaster time-to-result

ÅMore routine PTM analysis

Phosphochip Workflow

ÅSandwiched RP-TiO2-RP trapping 
column for phosphopeptide enrichment

ÅDual modes of analysis for both 
phosphorylated and non-
phosphorylated peptides from complex 
protein digest
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Analytical Pump

Waste

Analytical Column

Loading
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Spray Tip

RP-TiO2-RP Enrichment Column



Phosphochip Kit: HPLC-Chip, Reagents, Tubing 

and Manual
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Phosphoproteomics on a single embryo

Zebrafish 
embryos

60 embryos   180 mg n= 1067

10 embryos     30 mg n=   321

1 embryo          3 mg n=     47

70% detected in the 10 embryos 
also detected in the 60 embryos

MASCOT peptide score Ó 35 

p-value Ò 0.005 

On- line automated zebrafish phosphoproteomics; From Large scale analysis to a single embryo
S. M. Lemeer, et al. J Proteome Res. 7 (2008) 1555 - 1564.

Comparative phosphoproteomics of zebrafish Fyn/Yes morpholino knockdown embryos
S. M. Lemeer, et al. Mol. Cell. Proteomics 7 (2008) 2176 - 2187.



All Fractions

Fraction 7

SCX only (n=549)

SCX-TiO2 Flow -through (n=55)

SCX-TiO2 eluate (n=2152)

ñHarvestingò Phosphopeptides with Phosphochip
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Mohammed,S.,Kraiczek,K.,Pinkse,M. W.,Lemeer,S.,Benschop,J.J.andHeck,A. J. R. (2007).J ProteomeRes
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HPLC- Chip II  

with Ion Implantation Technology

New Carbon Ion Implanted Filter

ÅImproved surface characteristics for optimal contact and 

sealing

ÅReduced friction between rotor and polyimide chip

Benefits

Å2X Longer chip lifetime resulting

in lower cost per analysis

ÅImproved chip to chip and

run-to-run reproducibility
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HPLC-Chip Research: Glycan Chip for Antibody 

Characterization
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Separation of glycans

Immobilized PNGase F 

on 5 µm silica beads

180 nL column

180 nL C-8 column

160 nL porous 

graphitized carbon 

trapping column

43 mm porous 

graphitized carbon 

separation column

Cleavage of glycans from 

antibody (~ 6 seconds)

Purification of glycans 

from antibody 

Concentration of 

glycans

Identification and 

quantitation of glycans 

mAb sample

MS

PNGase F Deglycosylation Configuration

1. Antibody sample loaded 

(in aqueous volatile buffer)

2. Glycans 

enzymatically cleaved 

from antibody

3. Glycans purified via 

antibody retention 

column
4. Glycans concentrated 

before analysis

5. Nanopump gradient generated

(aqueous to organic gradient)

6. Glycans eluted 7. Glycans 

separated on PGC 

column and 

identified with MS

Glycan Analysis Configuration

ASMS 2009: Bynum et al,  An Integrated Microfluidic LC/MS Chip for Rapid On-line Deglycosylationand Characterization 
of N-glycans from Recombinant IgGAntibodies 



HPLC-Chip Research: Glycan Chip for Antibody 

Characterization
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ASMS 2009: Bynum et al,  An Integrated Microfluidic LC/MS Chip for Rapid On-line Deglycosylationand Characterization 
of N-glycans from Recombinant IgGAntibodies 

Glycan Profiles from 100 ng of Ab1 and Ab2

G0 G1

G2

glycosylamines

free reducing 

end glycans

glycosylamine [M+2H]+2

free reducing end 

glycans [M+2H]+2




