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Supplemental Material 826 

Protein Sample Preparation 827 

Four tumors (SDHB_3, SDHB_9, MAX_1, and MAX_3) were subjected to label free 828 

proteome analysis. Tissue specimen weights ranged from 10 mg to 22 mg. Samples were 829 

washed three times with cold PBS and homogenized with a Precellys 24 Bead Mill 830 

Homogenizer (Bertin Technologies, Villeurbanne, France) (20 x 2 s, power set to 5500 w), 831 

using three zirconium beads per tube.  Then 15 µL of lysis buffer (50 mM HEPES, pH 7.5, 832 

7M urea, 2M tiourea, 2% CHAPS, 100 mM DTT) with protease inhibitors and 0.1% 833 

benzonase were added per mg of tissue. Samples were then clarified by centrifugation (16000 834 

g) at 4ºC for 15 min. Protein concentration was determined using the Protein Assay Kit (Bio-835 

Rad, Hercules, CA) using BSA as standard (660nm Protein Assay, Pierce). Using the standard 836 

FASP protocol (Wisniewski, et al. 2009), 140 µg of protein was digested, and samples 837 

washed three to four times with UA (8M urea in 50 Mm ammonium bicarbonate). 838 

Subsequently, proteins were alkylated using iodoacetamide (50 mM) for 20 min in the dark 839 

and the excess of alkylation reagents was washed out with UA twice. Proteins were digested 840 

with endoproteinase Lys-C (Wako) during 6 hours at 37ºC (1:50 enzyme to substrate ratio). 841 

Finally, samples were diluted in 50 mM ammonium bicarbonate to adjust the urea 842 

concentration to 1M, and digested with Trypsin Gold (Promega) overnight at 37 °C. Resulting 843 

peptides were further desalted and concentrated using homemade reversed phase micro-844 

columns filled with Poros Oligo R3 beads (Life Technologies).  The samples were dried in a 845 

Speed-Vac and dissolved in 80 µL formic acid (0.1%). The concentration of the peptides was 846 

measured by fluorescence at 348 nm after excitation at 284 nm. 847 

 848 

LC-MS/MS analysis 849 

Desalted peptides were diluted 1:10 and 0.5 µg of total protein was injected in the system. 850 

The peptides were separated by reversed-phase chromatography using a nanoLC Ultra system 851 

(Eksigent), directly coupled to a LTQ-Orbitrap Velos instrument (Thermo Fisher Scientific) 852 

via nanoelectrospray source (ProxeonBiosystem). Peptides were loaded onto the column (Dr. 853 
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Maisch, Reprosil-Pur C18 GmbH 3 mm, 200x0.075 mm), with a previous trapping column 854 

step (IntegraFrit 100 µm x 25 mm containing ProteoPep II C18, 300 Å, 5 µm (New 855 

Objective)), during 10 min with a flow rate of 2.5 ml/min of buffer A (0.1% formic acid). 856 

Elution from the column was made with a 120 min linear gradient of 5-40% buffer B 857 

(acetonitrile, 0.1% formic acid). The peptides were directly electrosprayed into the mass 858 

spectrometer using a PicoTip emitter (360/20 OD/ID µm tip ID 10 µm New Objective) at 1.4 859 

kV spray voltage with a heated capillary temperature of 275°C and S-Lens of 60%. Mass 860 

spectra were acquired in a data-dependent manner, with an automatic switch between MS and 861 

MS/MS scans using a top 20 method with a threshold signal of 1000 counts. MS spectra were 862 

acquired with a resolution of 60000 (FWHM) at 400 m/z in the Orbitrap, scanning a mass 863 

range between 350 and 1750 m/z. Peptide fragmentation was performed using collision 864 

induced dissociation (CID/CAD) and fragment ions were detected in the linear ion trap. The 865 

normalized collision energy was set to 35%, the Q value to 0.25 and the activation time to 10 866 

ms. The maximum ion injection times for the survey scan and MS/MS scans were 500 ms and 867 

150 ms, respectively, and the ion target values were set to 1E6 and 5000, respectively, for 868 

each scan mode.  869 

 870 

Data analysis 871 

Raw files were analyzed either by MaxQuant (Cox and Mann 2008) (version 1.3.0.3) (NCBI 872 

Human database, 73579 entries, 08/16/2011 release), oxidation of methionines was set as 873 

variable modification whereas carbamidomethylation of cysteines as fixed modification in the 874 

Andromeda search engine (Cox, et al. 2011). Minimal peptide length was set to 6 amino acids 875 

and a maximum of two missed-cleavages were allowed. For protein identification, at least two 876 

unique peptides with a FDR = 0.01 were required. When identified peptides could originate 877 

from two or more proteins (homologs or isoforms), MaxQuant reported these peptides as a 878 

protein group.  879 

 880 
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Each sample was run in triplicate. Label-free analysis was performed with MaxQuant using 881 

the LFQ values (Luber, et al. 2010) determined by the software. Further analysis was done 882 

with Perseus software (version 1.3.0.3).  The changes in protein abundance between the 883 

different samples were measured via a direct comparison of the LFQ intensities.  884 

 885 

An unsupervised hierarchical clustering was used to assess the similarity of the different 886 

analyses. Moreover, significantly regulated proteins between the two tumor classes (i.e. MAX 887 

and SDHB) were assessed by ANOVA (significance threshold was set at p-value<0.05).  888 

Protein classification (molecular function, biological process and protein class) was 889 

performed by PANTHER software, using the entire list of identified proteins as the reference 890 

data set.  891 
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