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2D-DIGE
Each protein sample was labeled with the CyDyes developed for the 2D-DIGE technology according to the manufacturer’s protocol (GE Healthcare). Five samples from healthy subjects were labeled with Cy3 and five from AD patients with Cy5. The Cydyes were then switched between both diagnostic groups and five healthy subjects were labeled with Cy5, while four AD patients were labeled with Cy3, to avoid preferential binding of a Cydye to a group-specific protein. An internal standard was generated by combining equal amounts of all samples and then labeling with Cy2 dye solution. Cy2-labeled pool was run on all gels, allowing spot matching and normalization of signals from different gels. Twenty-five micrograms of protein from each sample was labeled with 200 pmol of CyDyes and incubated on ice for 30 min in the dark. Equal protein amounts of Cy2-, Cy3-, and Cy5-labeled samples were mixed and added to an equal volume of 2×sample buffer (7 M urea, 2 M thiourea, 4% w/v 3-((3-cholamidopropyl) dimethylammonio)-1-propanesulfonate (CHAPS), 130 mM dithiothreitol (DTT), 2% IPG buffer (pI 3–10; GE Healthcare), and a protease inhibitor cocktail). After incubation on ice for 10 min in the dark, the samples were added to rehydration buffer (7 M urea, 2 M thiourea, 4% w/v CHAPS, 13 mM DTT, 1% IPG buffer (pI 3–10)) and a trace of bromophenol blue to make 380 μl of total sample volume. In-gel rehydration of the IPG strips (Immobiline DryStrips, 24 cm, pI 3–10; GE Healthcare) with the samples was performed at room temperature for 16 h. The first dimension of isoelectric focusing was run using an Ettan IPGphor 3 (GE Healthcare) at 500 V for 500 V h, at 1 kV for 1 kV h, and at 8 kV for 100 kV h. The strips were treated by reduction and alkylation of disulfide bonds with 10 mg/ml DTT and 25 mg/ml iodoacetamide, respectively, prior to the second-dimension 12.5% SDS–polyacrylamide gel electrophoresis (SDS–PAGE). Each experiment was conducted 10 times and all gels were scanned using a Typhoon FLA 9500 scanner (GE Healthcare). Intra-gel spot detection and inter-gel matching were performed using the differential in-gel analysis (DIA) and biological variation analysis (BVA) modules in DeCyder 2D software version 7.2 (GE Healthcare). Spot integration was carried out with the following parameters: spot max slope, spot area, spot volume, spot peak height. Protein expression values were statistically analyzed using Student’s t -test.

In-gel digestion
For peptide mass fingerprinting, the Coomassie brilliant blue (CBB)-stained portions of the 2D gel were excised and digested with trypsin, as described by Kondo [10]. The differential protein spots on the gel were cut out, decolorized twice, dehydrated twice, added to 12.5 µg/ml trypsin solution (Promega Corporation, Madison, WI, USA), and digested overnight at 37°C. After digestion, tryptic peptides were extracted twice in 10 μl of 45% acetonitrile and 0.1% trifluoroacetic acid in a sonicator. After the peptide mixtures were extracted and concentrated, mixed with 0.5 μl of saturated α-cyanohydroxycinnamic acid (Wako Pure Chemical, Osaka, Japan) in 0.1% trifluoroacetic acid and 45% acetonitrile, as matrix, and dripped on a stainless-steel target and was then ready for MS identification.

MALDI-TOF/TOF/MS 
Mass analysis was performed using MALDI-TOF/TOF MS (4800 Plus MALDI-TOF/TOF™ Analyzer, Applied Biosystems, Carlsbad, CA, USA) with 4000 Series Explorer v3.5 software. For MS mode, MS reflector positive-ion mode was set up as follows; acquired automatically; mass range: 800-4000 m/z; total laser shots per spectrum: 1250; laser intensity: 4200-5200 shots/spectrum, with a uniformly random spot search pattern. MS/MS 1 kV positive mode was set up as follows; CID control: off; metastable suppression: on; the relative precursor mass window: 200 (full width half mass); total laser shots per spectrum: 2500; laser intensity: 5400-6400 shots/spectrum, with a uniformly random spot search pattern. A maximum of the ten strongest precursor ions per protein spot were chosen for MS/MS analysis. The following monoisotopic precursor selection criteria were used for MS/MS: minimum S/N filter of 20 and exclude precursor within 200 resolutions

Data analysis with ProteinPilot
Protein identification was performed using the MS/MS ion search tool in ProteinPilot version 4.0 software (Applied Biosystems/MDS Sciex) with Uniprot database as the search engine. The following sample parameters were used: cysteine alkylation: iodoacetamide; digestion: trypsin; instrument: 4800; species: Homo sapiens; ID focus: biological modifications and amino acid substitutions; search effort: thorough ID; results quality: detected protein threshold > 0.47 (66%).
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