Supplement 4 method and data analysis in Isobaric tags for relative and absolute quantification (iTRAQ) 
iTRAQ technology is a widely used method in the field of quantitative proteomics with high accuracy and reliability. It is an isobaric labeling method by tandem mass spectrometry to determine the amount of proteins from different sources in a single experiment
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(Gafken and Lampe, 2006; Zieske, 2006)
. Proteomics of control cells and senescent cells were performed by the by iTRAQ, which detected the whole proteome in porcine. iTRAQ analysis was performed twice, each analysis used 6 cell lines for each experimental group. 
1. Digestion and iTRAQ labeling

Cell lysates were prepared using RIPA solution containing 1% Igepal CA-630, 0.5% Sodium deoxycholate and 0.1% SDS in PBS. Protein concentration was estimated by the Bradford method. 100 ug of protein from each condition was processed for iTRAQ labelling. Then, the proteins were de-natured, reduced, alkylated, trypsin digested and then labelled using the iTRAQ Reagent-4 plex Multiplex Kit (SCIEX, Framingham, MA, USA) according to the manufacturer’s protocol. The digested peptides were reconstituted in 0.5 M TEAB and processed according to the manufacturer’s protocol for 8-plex iTRAQ (AB SCIEX, California, USA). The pooled mixtures of iTRAQ-labeled peptides are fractionated by strong cation exchange (SCX) chromatography.
2. Strong cation exchange (SCX) chromatography

Each sample was fractionated using strong cation exchange (SCX) chromatography (Shimadzu LC-20AB HPLC Pump system) using a SCX column containing 5-mm particles (4.66250 mm Ultremex column, Phenomenex). The peptide from digestion is reconstituted with 4 mL buffer A (25mM NaH2PO4 in 25% ACN, pH2.7) and loaded onto a 4.6 × 250 mm Ultremex SCX column containing 5-μm particles (Phenomenex). The peptides are eluted at a flow rate of 1 mL/min with a gradient of buffer A for 20 min, 5-35% buffer B (25mM NaH2PO4, 1M KCl in 25% ACN, pH2.7) for 11 min, 35-80% buffer B for 1 min. The system is then maintained in 80% buffer B for 3 min before equilibrating with buffer A for 10 min prior to the next injection. Elution is monitored by measuring absorbance at 214 nm, and fractions are collected every 1 min. The eluted peptides are pooled as 20 fractions, desalted by Strata X C18 column (Phenomenex) and vacuum-dried.

3. LC-MS/MS Analysis

The elute from the Nano Liquid Chromatography system (Shimadzu LC-20AD) was coupled to a tandem mass spectrometer in an LTQ Orbitrap Velos (ThermoFisher Scientific, San Jose, CA), through an electrospray ionization source equipped with a 15 µm ID emitter tip. Intact peptides were detected in the Orbitrap at a resolution of 60,000. After the MS survey scan, eight MS/MS scans was applied for the eight most abundant precursor ions above a threshold ion count of 5,000. For MS scans, the m/z scan range was 350 to 2,000 Da.

Each MS/MS spectrum was searched against the NCBI database (NCBI_taxid=9823, sus scrofa, 31786 sequences) with MASCOT software (Matrix Science, London, U.K.; version 2.3.02). The experimental mass values were then compared with the calculated peptide mass or fragment ion mass values, obtained by applying cleavage rules to the entries in a comprehensive sequence database, i.e. one single organism database may not be comprehensive or representative
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(Audain et al., 2017; Subramanian et al., 2016)
. For protein-abundance ratios measured using iTRAQ, a 1.2-fold change was set as the threshold and a two-tailed p-value of <0.05 to identify significant changes.
4. Bioinformatics Pipeline 

Bioinformatics analysis on the raw MS/MS data was performed according to the pipeline diagram (Figure S3). The raw data was converted into MGF format and are searched by the local Mascot server against the appropriate database. An automated software, named IQuant, was applied to the quantification of proteins. All the proteins with a false discovery rate (FDR) less than 1% will proceed with downstream analysis including GO, COG and Pathway. Deep analysis based on differentially expressed proteins including Gene Ontology (GO) enrichment analysis, KEGG pathway enrichment analysis and cluster analysis were performed on differentially expressed proteins.
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Figure 4 Bioinformatics Analysis Pipeline.




Figure S3 iTRAQ data bioinformatics analysis pipeline.
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