Supplementary Methods

SUPPLEMENTARY METHODS
1. ETHIC STATEMENT
The study was conducted according to the recommendations of the Declaration of Helsinki and was approved by the Ethics Committees of Hospital Clínico San Carlos and Hospital Gregorio Marañón (Madrid, Spain). Signed informed consent was obtained from all subjects.
2. PREPARATION OF MOUSE EMBRYONIC FIBROBLAST (MEF) SAMPLES
2.1. Preparation of MEF protein extracts. MEF cell cultures at 70% confluency were mock-treated with PBS or 2 mM diamide for 10 min at 37ºC (4 replicates per condition). After incubation, cell monolayers were washed with PBS and homogenized in lysis buffer (50 mM Tris-HCl pH 8.0, 4% SDS) containing 50 mM iodoacetamide (for alkylating free thiols from reduced Cys residues), boiled for 10 min, sonicated and incubated with agitation for 30 min at room temperature in the dark. Cell lysates were centrifuged at 13,000 g for 15 min to eliminate cell debris, and protein concentration in the supernatant was determined by using the RCDC Protein Assay Kit (Bio-Rad). The protein extracts were stored at -80ºC.
2.2. Protein digestion of MEF samples. The 8 samples (4 PBS- and 4 diamide-treated) were digested following both the GELSILOX protocol [1] and the newly developed FASILOX protocol (Fig. 1) using 160 μg of protein. For FASILOX, the protein extracts were diluted with denaturing buffer (8 M urea in 100 mM Tris-HCl pH 8.5) and concentrated on Nanosep 10 K Omega Centrifugal Devices (Pall) by 10 min centrifugation at 14,000 g. Filters were washed twice with denaturing buffer at 14,000 g for 10 min prior to on-filter protein reduction with 400 l of 40 mM dithiothreitol (DTT) for 30 min at room temperature. DTT was removed by centrifuging the filters for 30 min at 10,000 rpm, followed by two washes with 100 l of denaturing buffer at 10,000 rpm for 15 min. At this stage, free thiols were alkylated by incubation with 100 l of 50 mM S-methyl methanethiosulfonate (MMTS) for 30 min at room temperature in the dark. MMTS was removed by centrifugation for 10 min at 10,000 rpm, followed by three washes with 100 l of denaturing buffer and three additional washes with 100 l of trypsin digestion buffer (50 mM ammonium bicarbonate pH 8.8) at 10,000 rpm for 10 min. Protein samples were digested overnight at 37ºC with 30 ug/mL sequencing grade trypsin (Promega) at 1:50 (w/w) trypsin:protein ratio in digestion buffer. The resulting tryptic peptides from each sample were recovered by centrifugation at 10,000 rpm for 5 min after addition of 40 l of trypsin digestion buffer (twice), after which 50 l of 500 mM NaCl were added and the filters centrifuged for 15 min at 10,000 rpm. Trifluoroacetic acid was added to a final concentration of 1% and the peptides were desalted on OASIS HLB extraction cartridges (Waters) and dried-down.
2.3. Stable isotope labelling of MEF peptides. The dried peptides were dissolved in triethylammonium bicarbonate buffer, and their concentration was determined using a Direct Detect IR spectrometer (Millipore). Equal amounts of each MEF peptide sample were labeled with 8-plex iTRAQ according to the manufacturer’s instructions and mixed together. The mixture was desalted using OASIS HLB extraction cartridges (Waters) and dried-down for later LC-MS/MS analysis.
3. PREPARATION OF HUMAN ADIPOSE TISSUE MITOCONDRION SAMPLES
3.1. Biological samples. Visceral adipose tissue (VAT) samples were collected from a subgroup of 8 patients (body mass index, BMI ≥ 40 kg/m2) with highly homogeneous clinical features selected out of 50 subjects initially enrolled. All the patients were of Caucasian origin and underwent bariatric surgery. The surgeon aimed to obtain the samples at the beginning of the surgery and from the same anatomical location (omentum) in all patients. Inclusion criterion for the diabetic group was suffering T2DM for at least two years. T2DM was defined by fasting plasma glucose > 7 mmol/L and HbA1c > 6.5 %. All T2DM subjects were being treated with oral anti-diabetic drugs and in one case with insulin in order to control the comorbidities. Exclusion criteria encompassed: i) clinically significant hepatic, neurological, or other major systemic disease, including malignancy; ii) history of drug or alcohol abuse, defined as > 80 g/day, or serum transaminase activity more than twice the upper normal range limit; iii) elevated serum creatinine concentrations; iv) acute illnesses and current evidence of chronic inflammatory or infectious diseases; and v) mental illness rendering the subjects unable to understand the scope of the analysis.
3.2. Isolation of human adipocytes. Fresh VAT samples were suspended in Hank's Balanced Medium 199 (Cat. 22350, GIBCO®-Life Technologies) and immediately processed for adipocytes and stromal-vascular fraction (SVF) separation according to standard procedures. Briefly, 6 g of adipose tissue were washed three times with PBS and minced until 1-2 mm3 pieces were obtained. Digestion was carried out in 0.2% collagenase type I (M0A3689, Worthington Biochemical Corp.) solution in PBS for 1 h in water bath at 37ºC. The enzyme was inactivated with fetal bovine serum and the suspension was centrifuged at 1,000 rpm for 10 min. Three different phases could be recognized: the upper phase with the adipocytes; the middle phase with the digestion solution, and a red pellet which constitutes the SVF. Adipocytes were collected and suspended in PBS for filtering through a 500 µm steel mesh. Three washing steps were performed for adipocytes at 800 rpm for 3 min to remove SVF particles. Different volumes of adipocytes (250 µL up to 1 mL) were separated and stored at -80ºC for subsequent analyses. 
3.3. Isolation of human adipocyte mitochondria. Mitochondrial enrichment was carried out with the Mitochondria Isolation Kit (Cat. 130-094-532, Miltenyi Biotec.) with some modifications. Frozen adipocytes (1 mL) were thawed and suspended in the Lysis Buffer provided by the kit, supplemented with a protease inhibitor cocktail (Halt Protease Inhibitor Cocktail, Thermo Scientific) and homogenized on ice for 15 min with a douncer homogenizer using 25 strokes (pestle type B). After homogenization, the adipocyte sample was suspended in the Separation Buffer provided by the kit and magnetically labeled with human anti-TOM22 microbeads. After the application of a magnetic field, the retained mitochondria were eluted and centrifuged at 16,000 rpm during 2 min. The mitochondria-enriched pellets were dried and frozen at -80ºC for later protein extraction.
3.4. Preparation of human protein extracts and on-filter digestion. The mitochondrial pellets were treated with radioimmunoprecipitation assay buffer (RIPA) (25 mM Tris-HCl pH 7.6, 150 mM NaCl, 1% NP-40, 1% sodium deoxycholate, 0.1% SDS) supplemented with 50 mM iodoacetamide (IAA). Protein concentration was measured by the Pierce BCA Protein Assay (Life Technologies, Thermo Scientific). Two equally pooled samples (men and women, n=4 per group) were prepared prior to digestion. For each pool, a total of 100 µg of proteins were digested with trypsin using the FASILOX protocol described on Section 2.2.
3.5. Stable isotope labelling of human peptides. The dried peptides were dissolved in triethylammonium bicarbonate buffer, and their concentration was determined using a Direct Detect IR spectrometer (Millipore). Equal amounts of the two mitochondrial samples were labeled with 4-plex iTRAQ tags according to the manufacturer’s instructions and mixed together. The mixture was desalted using OASIS HLB extraction cartridges (Waters) and dried-down. One-fourth of the tagged peptides were directly analyzed by LC-MS/MS (see below), and the remaining three-fourths were suspended in 5 mM ammonium formate with 25% (v/v) ACN, pH 3.0, and separated into 5 fractions using MCX Oasis cartridges (Waters). The so-obtained peptide fractions were desalted using MicroSpin Columns C18 (The Next Group), vacuum-dried and kept at 4 ºC for later LC-MS/MS analysis.
4. LC-MS/MS ANALYSIS OF MEF AND HUMAN SAMPLES
Digestion aliquots (3 ug) of each MEF peptide sample were applied to an EASY-nLC 1000 nano-flow HPLC system (Thermo Fisher Scientific) coupled on-line with an Elite mass spectrometer (Thermo Fisher Scientific). C18-based reverse phase separation was used with a 2-cm trap column and a 50-cm analytical column (EASY-Spray, Thermo Fisher Scientific). Peptides were loaded in buffer A (0.1% formic acid (v/v)) and eluted with a 90-min linear gradient of buffer B (90% ACN, 0.1% formic acid (v/v)) at 200 nL/min flow. Mass spectra were acquired in a data-dependent manner, with an automatic switch between MS and MS/MS using a top 12 method and 45 s dynamic exclusion. The MS spectra were acquired in the orbitrap analyzer with a mass range of 400–1500 m/z and 120,000 resolution, while CID MS/MS were performed at 35 normalized collision energy and analyzed in the ion trap. The iTRAQ-labeled MEF and human samples were infused into an EASY-nLC 1000 nano-flow HPLC apparatus coupled on-line with a Q Exactive mass spectrometer (Thermo Fisher Scientific). The LC setup was similar to the above-described method used for the digestion aliquots, but using a 360-min linear gradient of buffer B instead. A top 20 data-dependent method was used with 45 s dynamic exclusion. The MS spectra were acquired in the orbitrap analyzer in a 390–1500 m/z mass range with 70,000 resolution. HCD peptide fragments obtained at 30 normalized collision energy were analyzed with 35,000 resolution in the orbitrap.
5. PEPTIDE IDENTIFICATION AND QUANTIFICATION FROM MEF AND HUMAN LC-MS/MS DATA
5.1. Database searching. LC-MS/MS data were analyzed with Proteome Discoverer (version 1.4, Thermo Fisher Scientific) using SEQUEST-HT (Thermo Fisher Scientific). Fibroblast data were searched against a Uniprot database containing all sequences from mouse (March 06, 2013; 70024 entries), whereas for human data the Uniprot database comprised human protein sequences (December, 2017; 71,525 entries). For database searching, parameters were selected as follows: trypsin digestion with two maximum missed cleavage sites, precursor mass tolerance of 2 Da, fragment mass tolerance of 20 mmu. Variable modifications were Met oxidation and Cys carbamidomethylation or methylthiolation. Lys and peptide N-terminal modification of +144.1021 and +304.2054 were set as fixed modifications for 4-plex and 8-plex iTRAQ, respectively. The MS/MS spectra were searched in parallel against the corresponding inverted databases for false discovery rate (FDR) calculation. Peptide identification from MS/MS data was performed using the probability ratio method [2]. FDR of peptide identifications were calculated using the refined method [3, 4], taking 1% FDR as a threshold for peptide identification. Peptides were assigned only to the best protein proposed by the Proteome Discoverer algorithm. 
5.2. Quantification at the peptide and protein levels. The quantitative information extracted from the MS/MS spectra by Proteome Discoverer was integrated from the spectrum level to the peptide level and then to the protein level on the basis of the WSPP model [5] using the SanXoT software package [6]. Briefly, in every scan the  was calculated using the iTRAQ tags intensities coming from samples A and B. For the GELSILOX and FASILOX comparison experiments, B was the average intensity average of all 4 replicates of the opposite treatment, whereas for the human samples, A and B were the intensity of the tag from the men and women pools, respectively. The statistical weight  of each scan was calculated as described in [5]. The log2-ratio of every peptide () was calculated as the weighted average of its scans, whereas the quantification of each protein () was the weighted average of its peptides, and the grand mean () as the weighted average of all the protein values [5]. Peptide and protein quantification weights ( and , respectively) were calculated from the corresponding scan weights and the peptide variance () or the peptide weights and the protein variance (), respectively [5]. As in [7], the variances at the scan, peptide and protein levels, as well as protein expression changes were determined only with non-Cys peptides. Afterwards, the Cys-containing peptides were included in the analysis to determine the ones deviating more than expected from the rest of peptides belonging to the same protein. This was done by using not only the variances determined from the first analysis as GELSILOX [7], but also the protein means for Cys-peptides belonging to a protein already quantified with non-Cys peptides. For those Cys-peptides the standardized variable () was calculated as:
 , 	>1 	(Eq.1),
expressing the deviation between the log2-ratio quantifications of the peptide p coming from the protein q, quantified with  non-Cys peptides. Cys-peptides derived from a protein for which no non-Cys peptides have been detected were termed as “orphans” and treated as separate proteins:
 , >1		(Eq.2),
[bookmark: _GoBack]where  is the number of quantified proteins in the whole experiment. The validity of the null hypothesis was carefully checked at each one of the levels (spectrum, peptide and protein) by plotting the cumulative distributions with zero mean and unit variance [5]. Outliers at the peptide and protein levels were detected at 1% FDR as described in [5].
6. PROTEIN FUNCTIONAL ANNOTATION
The proteins quantified were functionally annotated using the Ingenuity Knowledge Database (IPA) [8, 9], as well as CORUM [10]  and DAVID [11]. The latter repository included 15 functional databases, such as KEGG, REACTOME, Gene Ontology and Panther, among others. 
7. SOFTWARE ACCESSION
Download links for the SanXoT software package used for peptide and protein quantitation, together with source code and documentation, are available at https://www.cnic.es/wiki/proteomica/index.php/SSP.
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