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Materials and Methods

In-gel trypsin digestion

The protocol used for in-gel trypsin digestion of proteins in gels was adapted mainly from the method described by Wilm and Mann [1].  Briefly, the protein spot from 2-D gel (or band from 1-D gel) were manually excised and each spot (or band) was cut into small pieces (~0.5 mm3).  The gel pieces in an eppendorf tube were washed a few times with solution containing 50% methanol and 5% acetic acid for 2-3 hours, twice with solution of 25 mM NH4HCO3 in 50% acetonitril for 10 min each, and then the gel pieces were dried in a vacuum centrifuge.  The reduction with DTT and alkylation with iodoacetamide of proteins in gel pieces were performed and the gel pieces were washed and dried in a vacuum centrifuge before trypsin digestion.  A trypsin solution in 25 mM NH4HCO3 containing 75 to 100 ng of sequencing grade modified trypsin (Promega) in 25-40 (l was added and incubated with gel pieces for 12-16 hours at 37oC.  To recover the tryptic peptides, a solution of 30 (l containing 5% formic acid and 50% acetonitril was added to the gel pieces, agitated in a vortex for 30-60 min and withdrawn into a new tube.  The recover was repeated once with 15 (l solution and the resulting two recovers were combined and dried in a vacuum centrifuge.  The dried pellet was re-dissolved in 10-20 (l of 0.1% formic acid for LC-MS/MS analysis. 
MS method for protein identification and analysis

The LC-nESI-Q Exactive mass spectrometer model from Thermo Fisher Scientific coupled with an on-line nanoUHPLC (Dionex UltiMate 3000 Binary RSLCnano) was utilized for protein identification and analysis.  An Acclaim PepMap 100 C18 trap column (75 µm x 2.0 cm, 3 µm, 100 Å, Thermo Scitific) and an Acclaim PepMap RSLC C18 nano LC column (75 µm x 15 cm, 2 µm, 100 Å) were used to deliver solvent and separate tryptic peptides with a linear gradient from 3% to 30% of acetonitrile in 0.1% (v/v) formic acid for 3 hr at flow rate of 300 nl/min.  The acquisition of the MS data was performed on the data dependent mode with a full MS scan followed by 10 MS/MS scans of the top 10 precursor ions from the MS scan.  The MS scan was performed with a resolving power of 70,000 over the mass-to-charge (m/z) range 380 to 1800 and dynamic exclusion enabled.  The data dependent MS/MS acquisitions were performed with: 2 m/z isolation window, 27 NCE, and 17,500 resolving power.  Peptide and protein identification was performed using the Proteome Discoverer software (v1.4, Thermo Fisher Scientific) with SEQUEST search engine against a soybean database with 45,991 protein sequence entries.  The parameters for database searches were set as follows: full trypsin digestion with 2 maximum missed cleavage sites, precursor mass tolerance = 10 ppm, fragment mass tolerance = 0.02 Da, dynamic modifications: oxidation (M), static modifications: carbamidomethyl (C). The identified peptides were validated using Percolator algorithm against the decoy database search which rescored peptide spectrum matches (PSM) using q-values and posterior error probabilities.  All the peptides were filtered with a q-value threshold of 0.01 (1% false discovery rate), and proteins were filter with a minimal of 2 peptides per protein, which only the rank 1 peptides and peptides in top scored proteins were counted.
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