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Bead functionalities

MB-HIC C3
MB-HIC C8
MB-HIC C18
MB-HIC C1
MB-WCX
MB-WAX
MB-IMAC Cu
MB-IMAC Fe

MB IAC Protein G
MB LAC ConA
MB CovAC Boronic Acid
MB LAC WGA

=G

reversed phase
reversed phase
reversed phase, peptide desalting
reversed phase, large protein desalting
weak cation exchange
weak anion exchange
IMAC-Cu
IMAC-Fe, phosphopeptide capturing
Antibody/Antigen capturing
Glycoprotein capturing
Glycoprotein capturing

Glycoprotein capturing
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Modified from: Lottspeich, Zorbas, eds
“Bioanalytik’, Spektrum Akademischer Verlag, 1998
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Standardized Approach to Proteome Profiling of Huma  n Serum Based
on Magnetic Bead Separation and Matrix-Assisted Las  er Desorption/lonization
Time-of-Flight Mass Spectrometry

Sven Baumann !, Uta Ceglarek !, Georg Martin Fiedler 2,
Jan Lembcke 2, Alexander Leichtle 2, Joachim Thiery 2*

1 Institute of Laboratory Medicine, Clinical Chemistry and Molecular Diagnostics, University Hospital, Leipzig, Germany, and These authors
contributed equally to this work
2 Institute of Laboratory Medicine, Clinical Chemistry and Molecular Diagnostics, University Hospital, Leipzig, Germany

“Towhom Emat Jeipzigde
Background: Magnetic bead purification for the analysis of low-abundance proteins in body fluids facilitates the identification
of potential new biomarkers with matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF
MS). The aim of our study was to establish a proteome fractionation technique and to validate a standardized blood
sampling, processing, and storage procedure for proteomic pattern analysis.

Methods: We used magnetic bead separation for proteome profiling of human blood by MALDI-TOF MS (mass range, 1000-
10 000 Da) and studied the effects on the quality and reproducibility of the proteome analysis of anticoagulants, blood
clotting, time and temperature of sample storage, and the number of freeze-thaw cycles of samples.

Results: The proteome pattern of human serum was characterized by 350 signals in the mass range of 1000-10 000 Da.
The proteome profile showed time-dependent dynamic changes before and after centrifugation of the blood samples. Serum
mass patterns differed between native samples and samples frozen once. The best reproducibility of proteomic patterns was
with a single thawing of frozen serum samples.

Conclusion: Application of the standardized preanalytical blood sampling and storage procedure in combination with
magnetic bead-based fractionation decreases variability of proteome patterns in human serum assessed by MALDI-TOF MS.
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e Study with about 700
samples

« 4-fold spotting

* PCA with 40 samples of each
group

4, 4 L &779

* Qutliers consist of all four measurements from the same sample.
 This implies that the measurement method introduces only a small variation
compared to the variation between the samples
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Anal. Chem 2005, 77, 7232-7241

Reliability of Human Serum Protein Profiles
Generated with C8 Magnetic Beads Assisted
Maldi-TOF Mass Spectrometry

Mirre E. de Noo,! Rob A. E. M. Tollenaar,! Allye Ozalp,! Peter J. K. Kuppen,! Marco R. Bladergroen,*
Paul H. C. Ellets,$ and André M. Deelder?

De of Surgery, Biomolecular Mass Spectrometry Unit, D of Parasitology, and Department of Medical
Statistics and Bioinformatics, Leiden University Medical Center, Leiden, The Netherlands
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With permission from:
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MALDI Molecular Imager
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1 dataset = many images!

100 um image resolution

10 pm instrument resolution

13,392 Spectra, 500 Shots per spectrum

7.7 M Laser shots = 1/3' of the lifetime of a nitrogen
cartridge laser!

200 Hz smartbeam acquisition of entire image
overnight
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5)

Acquire MALDI image

Select areas of interest
Calculate model in ClinProTools
Classify all spectra

Display classes on image
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HER2/neu (Erb2) belongs to the EGFR (Epidermal Growth
Factor Receptor) family and is as a plasma membrane kinase
involved in signal transduction and cell growth and
differentiation

Overexpression of this receptor in breast cancer is associated
with increased disease recurrence and worse prognosis

Clinically, HER2/neu is important as the target of the
monoclonal antibody Trastuzumab (marketed as Herceptin).
Trastuzumab is only effective in breast cancer where the
HER2/neu receptor is overexpressed.

The diagnosis is currently done using automated
immunostaining
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l-corr. 0.9
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high degree of homology

l-corr. 0.2~
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low degree of homology
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Result Report | Detected Species

| Ranking |a

Spectrum #12 | Ps. mendocina DSM50017 | 1]

ct Sc [max Sc |Rel Score [PN k |PN b [PN m |Rel P-N

3813 | 4271

089 | 41| 10| 83| O.

um.|I-Corr.|1000*Pro

551088 | 438

| Ps. oleovorans B396 | 2| 1671 | 3450 | 048 14| 8| 83| 0.22]0.39 | 41
| Ps. fluoreszens B340 | 3| 868| 4186 | 021 | 6| 7| 83| 011019 | 4
| Ps. veronii DSM11331 | 4| 847 4250 020 5| 7| 83| 010]0.14 | 3
| Ps. putida DSM291 | 5| 374| 2821| 0.13 | 3| 3| 83| 005|012 | 1
| Ps. putida B401 | 6] 329 2638| 0.12| 3| 2| 83| 005|011 | 1
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28_201387,

[N}

W _Priuoreszens
09_200564_blassgelh_Pacruginosa
08_200564_blaugruen_Paeruginass
27_201387_Pseudomonas

26_Ref_Pasruginosa
06_200562_blassgelb_Paeruginosa
13_200213_Kein_gek_Ox_pos
15_200814_Ecali

12_200746_§
05_200522_blassgelh_Paeruginosa
18_201273_schw _Pfluoreszens
18_201273_roetl_Pseudomanas

30_201387_§
25_Ref_Fraecals
17_200935_selh_coiiforn
14_200813_Kein_gels_Ox_neg_colit
16_200847_orange_coliform
24_Ref L

=

1 wrong identifications

04_200522_gels_Paeruginosa
07_200571_Kiein_blassgels_Pasruginoss
03_200262_neg_Legionelia

23_Ref_Cireundii
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