Details of protein extraction, proteomic analysis, and bioinformatics analysis
Protein extraction

Leaves were ground with a –20 °C pre-cooled mortar and pestle in the presence of a urea extraction buffer containing 150 mM Tris-HCl (pH 7.6), 8 M urea, 0.5% SDS, 1.2% Triton X-100, 20 mM EDTA, 20 mM EGTA, 50 mM NaF, 1% glycerol 2-phosphate, 1 mM PMSF, 5 mM DTT, an EDTA-free protease-inhibitor mixture (Complete™), 5 mM ascorbic acid, and 2% polyvinylpolypyrrolidone. The ratio of plant frozen powder to urea extraction buffer was 1: 3 (w/v). Plant cell debris were removed via centrifugation at a lower speed of relative centrifugal force of 10,000 g for 1 h at 4 °C and then a higher speed at a relative centrifugal force of 110,000 g for 2 h at 13 °C. The protein supernatant was then mixed with three volumes of a cold acetone/methanol (12: 1 v/v) organic mix for urea-methanol protein precipitation. The protein pellet was rinsed with 15 volumes (v/w) of a cold acetone: methanol: H2O mix (12: 1: 1.4 v/v) to remove residual pigment and urea precipitates. The protein pellet was air-dried and re-dissolved in a one-third volume of resuspension buffer containing 50 mM Tris-HCl (pH 6.8), 8 M urea, 5 mM DTT, 1% SDS, and 10 mM EDTA, and this was followed by another round of protein precipitation and resuspension. The cycling of protein precipitation and resuspension was repeated twice.

Proteins were excised from the preparative tube and destained with 50 mM NH4HCO3 to the final concentration 0.5mg/mL. Following the addition of 100 mmol/L DTT (DL-Dithiothreitol) to its final concentration of 10 mmol/L, the protein fractions were mixed at 56 °C for 60 min, then diluted 10x with 250 mmol/L IAM (Iodoacetamide) and kept in dark for 60 min. Finally, the samples were digested with trypsin (substrate to enzyme mass to mass ratio at 50: 1) at 37 °C for 12 h. Digested supernatant fractions were stored at −80 °C. The resulting total cellular protein was measured via protein DCassay (Bio-Rad) and calculated according to a bovine serum albumin protein standard curve.
Proteomic analysis

Protein peptides (100 μg) from each group were labeled using the 8plex iTRAQ reagents multiplex kit (ABI, Foster City, CA, USA) (isobaric tags 113, 114, and 116 for the group without CJD and isobaric tags 118, 119, and 121 for the sCJD group). The 8plex iTRAQ reagents were allowed to reach room temperature, centrifuged, and reconstituted with 50 μL isopropyl alcohol to dissolve the iTRAQ labeling reagent. The tubes were vortexed and centrifuged. The iTRAQ labeling reagents were added to the corresponding peptide samples and reacted at room temperature for 1 h. A 100 μL aliquot of water was added to stop the labeling reaction. A 1 μL aliquot of sample was removed from each group to test labeling and extraction efficiency, and the sample was subjected to a matrix assisted laser desorption ionization procedure after Ziptip desalting. The six sample groups were pooled and vacuum-dried. Each pool of mixed peptides was lyophilized and dissolved in solution A (2% acetonitrile [ACN] and 20 mM ammonium formate, pH 10). Then, the samples were loaded onto a reverse-phase column (Luna C18, 4.6 × 150 mm; Phenomenex, Torrance, CA, USA) and eluted using a step linear elution program: 0–10% buffer B (500 mM KCl, 10 mM KH2PO4 in 25% ACN, pH 2.7) for 10 min, 10–20% buffer B for 25 min, 20–45% buffer B for 5 min, and 50–100% buffer B for 5 min at a flow rate of 0.8 mL/min. The samples were collected each min and centrifuged for 5–45 min. The fractions (about 40) collected were finally combined into 10 pools and desalted on C18 Cartridges (Empore™ standard density SPE C18 Cartridges, bed I.D. 7 mm, 3 mL volume; Sigma, St. Louis, MO, USA). 

The reconstituted peptides were analyzed with the Q-Exactive mass spectrometer (Thermo Fisher Scientific, Waltham, MA, USA) coupled with a nano high-performance liquid chromatography (UltiMate 3000 LC Dionex; Thermo Fisher Scientific) system. The peptides were loaded onto a C18-reversed phase column (3 μm-C18 resin, 75 μm × 15 cm) and separated on an analytical column (5 μm C18 resin, 150 μm × 2 cm; Dr. Maisch GmbH, Ammerbuch, Germany) using mobile phase A: 0.5% formic acid [FA]/H2O and B: 0.5% FA/ACN at a flow rate of 300 nL/min, using a 150 min gradient. Spectra were acquired in data-dependent mode. The 10 most intense ions selected for MS scanning (300–1800 m/z, 60,000 resolution at m/z 400, accumulation of 1 × 106 ions for a maximum of 500 ms, 1 microscan). The isolation window was 1.3 m/z, and the MS/MS spectra were accumulated for 150 ms using an Orbitrap. MS/MS spectra were measured at resolution of 15,000 at m/z 400. Dynamic precursor exclusion was allowed for 120 s after each MS/MS spectrum measurement and was set to 17,500 at m/z 200. Normalized collision energy was 30 eV and the underfill ratio, which specifies the minimum percentage of the target value likely to be reached at the maximum fill time, was defined as 0.1%. The instrument was run with peptide recognition mode enabled.

Bioinformatics analysis

The raw mass data were processed for the peptide data analysis using Proteome Discoverer 1.4 (ver. 1.4.0.288; Thermo Fisher Scientific) with a false discovery rate (FDR = N(decoy)*2/(( N(decoy)+ N(target))) < 1% and expected cutoff or ion score < 0.05 (with 95% confidence) for searching the Rice MSU database (http://rice.plantbiology.msu.edu). Protein probabilities were assigned using the Protein Prophet algorithm. The up-regulated or down-regulated proteins with relative quantification p-values < 0.05 were selected as being differentially expressed in the data. The following options were used to identify the proteins: Peptide mass tolerance = ±10 ppm, MS/MS tolerance = 0.6 Da, enzyme = trypsin, missed cleavage = 2, fixed modification: iTRAQ8plex (K) and iTRAQ8plex (N-term), variable modification: oxidation (M), database pattern = decoy.
The functions of the identified proteins were defined according to the Gene Ontology (GO) database (http://www.geneontology.org). The differentially expressed proteins related to antioxidant defense (antioxidant enzyme and thioredoxin system proteins) in chloroplasts were selected for further evaluation.
