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Sample preparation and experimental procedures 

Human CSF (hospital remnants) was obtained from Seralab (Sera Laboratories International, 

Haywards Heath/UK). Pooled CSF samples of two individual donors were centrifuged 

(2000×g, 10 min) to remove cells or other insoluble substances. As recommended for 

proteomic analyses [1], samples were pretreated by acetone precipitation, a procedure which 

increases albumin depletion from CSF without affecting unspecific binding [2]. 

For albumin and IgG depletion based on an affinity resin column, we used a kit 

(ProteoSeek™, Thermo-Fisher Scientific, Bonn/Germany) which utilizes a classical mixed 

bed of Cibracon Blue/Protein A and removes human serum albumin (HSA) and the major 

subclasses of γ-globulin from serum, plasma or spinal fluids. According to the manufacturer, 

this kit has given favorable results with human, monkey, swine and rabbit samples. 

Antibody-based depletion of albumin and IgG was applied for comparison. The Vivapure 

Anti-HSA/IgG Kit (Sartorius, Göttingen/Germany) removes HSA and IgG from body fluids 

such as serum and plasma. Albumin depletion is accomplished with a unique antibody 

fragment coupled to a low-binding, cross-linked agarose, and IgG removal is achieved with 

Protein G ligand.  

Depletion procedures for hCSF samples (100 µg protein each) were performed according to 

protocols provided by the kit manufacturers. The flow-through (i.e., depleted) fractions of 

CSF were collected, elutions from the depletion columns were carried out by adding Laemmli 



buffer (without reducing agents) to the columns. Cysteines were reduced by adding 

dithiothreitol (10 mM, 60°C, 15 min), followed by alkylation with iodoacetamide (55 mM, 

21°C, 15 min) in the dark. All protein fractions were separated on Novex Tris/glycine 4-20% 

gels (Life Technologies, Darmstadt/Germany). Proteins were stained with Coomassie G-250 

(Serva, Heidelberg/Germany). For both kits, three independent experiments were carried out, 

each with a pooled hCSF sample. 

As described [3], complete gel lanes above the albumin band were cut in slices, and peptides 

were isotopically labeled by enzymatic digestion using trypsin (50 ng, sequencing grade 

modified, Promega) in the presence of H2
18O (Sigma Aldrich, 97% 18O) and H2

16O for eluted 

proteins and proteins of the flow-through fraction, respectively. Samples from paired gel 

slices were combined immediately before MS analysis. Liquid chromatography tandem mass 

spectrometry (LC-MS/MS) analyses were performed on a LTQ-Orbitrap XL mass spectro-

meter (Thermo Fisher) equipped with an Eksigent 2D nanoflow LC system (Axel Semrau 

GmbH, Sprockhövel/Germany). Mass spectra were acquired in a data-dependent mode. 

Automatic gain control was set to 1×106 and 20,000 for Orbitrap-MS and LTQ-MS/MS scans, 

respectively. Generated peak lists and the MASCOT server (version 2.2, Matrix Science Ltd., 

London/UK) were used to search against the SwissProt database (version 56.2). A maximum 

of two missed cleavages was allowed, mass tolerance of precursor and sequence ions was 10 

ppm and 0.35 Da, respectively. The program Scaffold (v2.02, Proteome Software Inc.) was 

used to validate MS/MS-based peptide and protein identifications. Protein identifications were 

accepted if they could be established at greater than 99.0% probability and contained at least 2 

identified peptides. Quantification was carried out using the Mascot Distiller Quantitation 

Toolbox (version 2.2.1.2, Matrix Science) and was based on calculations of 18O/16O isotope 

intensity ratios R=Icolumn-bound/Idepleted=Ic/Id of at least two identified peptides. Proteins were 

listed when identified in at least two independent experiments. 
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