
Proteomics Methods 

Sample Preparation. Briefly, FFPE slides were heated at 80 °C for 30 min followed by soaking 

for 5 min each in 100% xylene (2x), 100% ethanol (2x), 85% ethanol, 70% ethanol and 100% 

water. After draining, tissue was scraped from slides using a clean scalpel into 1.5 ml tube 

containing 20 μl of 0.5% acid labile surfactant (ALS- 1) in 50 mM ammonium bicarbonate, pH 8 

(AmBic). After transferring the tissue, an additional 40 μl of 0.5% ALS-1 was added, followed 

by heating at 95 °C for 90 min with shaking. Samples were cooled for 1 hour at 4 °C prior to 

Bradford assay.  

Sample Normalization and Digestion. Following Bradford assay, ~5 μg of each sample (and 

~1.5 μg of the BLOQ sample; PT086) were normalized to an equivalent concentration (w/v) 

using 0.5% ALS-1 in AmBic. The cysteine residues in the proteins were reduced by the addition 

of 10 mM dithiothreitol and heated at 80 
o
C for 15 min with shaking. Next, samples were 

alkylated with 20 mM iodoacetamide at room temp in the dark for 30 min. Samples were then 

digested overnight with 1:25 (w/w) trypsin:protein at 37 °C with shaking. After digestion, all 

samples were acidified to 1% trifluoroacetic acid (TFA), 2% acetonitrile (MeCN) in water and 

incubated at 60 °C for 1 hour. After cooling for 1 hour, samples were centrifuged at 15000 xg, 

and supernatants were lyophilized to dryness. The dried samples were resuspended in 40 μl of 

1% TFA, 2% MeCN containing 6.25 fmol/μl of trypsin digested ADH1_YEAST peptides 

(MassPrep, Waters), the exception being sample 28075/PT086, which was resuspended in 12 μl. 

A Study Pool QC (SPQC) was made by combining 4 μl from each of the samples except for 

28075/PT086.  

Quantitative Analysis of hepatocyte proteins. Quantitative one-dimensional LC-MS/MS was 



performed once per sample using 2 μl (250 ng) of the protein digest. Samples were analyzed 

using a nanoAcquity UPLC system (Waters) coupled to a Q Exactive Plus Orbitrap high 

resolution accurate mass tandem mass spectrometer (Thermo) via a nanoelectrospray ionization 

source. Briefly, the sample was first trapped on a Symmetry C18 300 μm x 180 mm trapping 

column (5 μl/min at 99.9/0.1 v/v H2O/MeCN), after which the analytical separation was 

performed using a 1.7 μm Acquity HSS T3 C18 75 um x 250 mm column (Waters) using a 90 

min gradient of 5 to 40% MeCN with 0.1% formic acid at a flow rate of 400 nl/min with a 

column temperature of 55 
o
C. Data collection on the Q Exactive Plus mass spectrometer was 

performed in a data- dependent MS/MS manner, using a 70,000 resolution precursor ion (MS1) 

scan followed by MS/MS (MS2) of the top 10 most abundant ions at 17,500 resolution. MS1 was 

accomplished using an automatic gain control (AGC) target of 1e6 ions and mass accumulation 

of 60 msec. MS2 used AGC target of 5e4 ions, 60 ms mass accumulation, 2.0 m/z isolation 

window, 27 V normalized collision energy, and 20 s dynamic exclusion. The total analysis cycle 

time for each sample injection was approximately 2 hours, and the experiment totaled 10 

injections.  

The SPQC was analyzed twice to condition the column and was analyzed three additional times 

at the beginning, middle and end of the study. Analysis order alternated between the EC50 low 

and high groups as indicated in Table S1. Following the analyses, the data were imported into 

Rosetta Elucidator v4.0 (Rosetta Biosoftware, Inc.), and all LC-MS files were aligned based on 

the accurate mass and retention time of detection ion (“features”) using a PeakTeller algorithm 

(Elucidator). The relative peptide abundance was calculated based on area-under-the-curve 

(AUC) of aligned features across all runs. The dataset had 271,196 quantified features and 

396,039 MS/MS spectra for sequencing by database searching. This MS/MS data were searched 



against a custom Swissprot database with Homo sapiens taxonomy (downloaded on 02/12/14) 

with additional standard and contaminant proteins, including yeast ADH1 and bovine serum 

albumin, as well as an equal number of reversed-sequence “decoys” for false discovery rate 

(FDR) determination (40,546 total entries). Amino acid modifications allowed in database 

searching included fixed carbamidomethyl on Cys (+57), oxidation on Met (+16), acetylation on 

the protein N-terminus (+42) and deamidation on Asn and Gln (+1). The data were searched with 

8 ppm precursor, 0.02 Da product ion tolerance, and tryptic enzyme specificity, allowing up to 

two missed cleavages. The data were annotated at 0.9% peptide FDR using the PeptideTeller 

scoring algorithm. Mascot Distiller and Mascot Server (v 2.5, Matrix Sciences) were utilized to 

produce fragment ion spectra and to perform the database searches. Database search parameters 

included fixed modification on Cys (carbamidomethyl) and variable modifications on Met 

(oxidation) and Asn, (deamidation), Gln (deamidation and pyro-Glu), and Glu (pyro-Glu). After 

individual peptide scoring using PeptideProphet algorithm in Elucidator, the data were annotated 

at a 1.0 % peptide false discovery rate. For quantitative processing, the data were first curated to 

contain only high-quality peptides with appropriate chromatographic peak shape and the dataset 

was intensity scaled to the robust median across all samples analyzed.  

 

 


