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*For clarity only one of the possible isomers has been depicted, i.e. other hydroxylation /glucuronidation 

sites exist. 
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Gemfibrozil  

metabolites 
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21.7 121.0645 

HO-alkyl M1 
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265.14453 

 

HO-ring 

 

M2 

 

 

 

20.8 

 

 

265.14453 

 

HO-glucuronic acid 

conjugate 

 

Gem-glu 

 

 

18.4 

 

 

463.1735 

 



DNA was extracted using the FastDNA Spin Kit for Soil (MP Biomedicals, Santa Ana, CA, USA). 

Following extraction, a cleanup of the DNA was performed by mixing 100 µL of DNA 1:1 with 

phenol:chloroform:isoamyl alcohol (25:24:1, pH ~7.5), vortexing, centrifuging (10,000 x g, 10 min), and 

subsequently transferring the upper layer to a fresh tube. Next, 1 µL of 20 mg/mL glycogen, 10 µL of 7.5 M 

NH4Ac, and 250 µL 99% (v/v) ethanol was added. The mixture was incubated at room temperature for 5 

min, subsequently centrifuged (10,000 x g, 15 min), and the supernatant was then discarded. The pellet was 

dried for 15 min then dissolved in 100 µL water. A library for paired-end sequencing was prepared using the 

Nextera DNA Sample Preparation Kit (Illumina, San Diego, CA, USA). Everything was prepared following 

the manufacturer’s instructions with one exception: the clean-up of the tagmented DNA was carried out 

using the MinElute Reaction Cleanup Kit (Qiagen Inc., Valencia, CA, USA). 

 

Protein extraction 

Cells were washed twice with phosphate-buffered saline (PBS) followed by centrifugation (10,000 x g, 4 ºC, 

15 min).  Cell pellets were resuspended in 10 mL PBS supplemented with protease inhibitors (Complete, 

Mini, EDTA-free Protease Inhibitor Cocktail Tablets; 1 Tablet in 50 mL solution; Boehringer Mannheim, 

Mannheim, Germany). The proteins were extracted as follows: cells were disrupted by sonication (cycle 0.5, 

10 min, 20W power output; Sonopuls HD2200, SH213G Booster Horn, TT13 sonotrode, Bandelin 

Electronic, Berlin, Germany) and the cell debris was removed by centrifugation (6000 x g, 4 ºC, 4 min). The 

pellet was resuspended in 10 mL PBS supplemented with protease inhibitor cocktail tablets. The proteins 

were concentrated by acetone precipitation as follows: four times the sample volume of -20oC acetone was 

added to the sample. Samples were vortexed and incubated for 60 min at -20°C and were subsequently 

centrifuged (15,000 x g, 10 min). The supernatant was removed and the pellet was resuspended in 50 mM 

triethylammonium bicarbonate. The BCA Protein Assay (Thermo Fisher Scientific) was used to quantify the 

protein content prior to in-gel digestion according to the manufacturer’s instructions. 

 

In-gel digestion 



The sample buffer containing dithiothreitol (DTT) to a final concentration of 40 mM DTT and denatured at 

95 °C for 5 min. Samples were loaded onto a 4-20% (w/v) precast SDS-gel (Bio-Rad, USA) and proteins 

were separated at 160V for 45 min and and proteins were visualized afterwards using Coomassie Brilliant 

Blue G250 staining.  Proteins were subsequently in-gel digested using a modified version of a previously 

described protocol cutting each lane into four subfractions1. Briefly, each gel piece was further excised 

before being washed with ammonium bicarbonate (50 mM), reduced with 10 mM DTT, and alkylated with 

55 mM iodoacetamide. Proteins were digested with 12.5 mg L-1 trypsin (Promega) for 8 hrs at 37oC. Tryptic 

digests were extracted from the gel matrix using a buffer comprised of acetonitrile and amminoum 

bicarbonate (50 mM) in the ratio of 5:1. 

 

LC-MS/MS analyses for proteomics  

The LC system UltiMate 3000 RSLCnano system (Thermo Scientific) was coupled to the Q Exactive mass 

spectrometer (Thermo Scientific) through a Nanospray Flex ion source (Thermo Scientific). Peptides were 

loaded onto a trap column (Acclaim Pepmap Nanotrap column, C18, 100 Å, 100 μm i.d. × 2 cm, nanoViper 

fittings, Dionex) in solvent comprised of 2% (v/v) acetonitrile and 0.1% (v/v) FA , followed by separation on 

an analytical column (RP 75 μm i.d. Acclaim Pepmap RSLC , C18, 100 Å, 75 μm i.d. × 50 cm, nanoViper 

fittings, Dionex). Samples were eluted at a flow rate of 300 nL min-1 . Pierce LTQ VELOS ESI Positive ion 

calibration solution (P/N 88323) was used for calibrating (sub 5 ppm mass accuracy at R 70 000) the mass 

spectrometer prior to measurements.  

The mass spectrometer was operated in positive mode only fragmenting precursors with assigned charge ≥ 2. 

An isolation windows of 2 Th was used and survey scans were acquired at 400-1200 m/z at a resolution of 

70 000 at m/z 200 and fragmentation spectra at a resolution of 17 500 at m/z 200. Only precursors with 

assigned charge ≥ 2 were selected for fragmentation using an isolation window of 2 Th. A maximum ion 

injection time of 100 ms was set for MS and 75 ms for MS/MS scans.  

The automatic gain control for survey scans was set to 1e6 ions and 1e5 ions for fragmentation scans. The 

underfill ratio was set to 3.5%, the apex trigger to 2 to 15 sec and a dynamic exclusion of 30 sec was used. 



Normalized Collision Energy was set to 30 and the features “peptide match” and “exclude isotopes” were 

enabled. 

 

Sample preparation for metabolite identification 

Collected samples were mixed with an equal volume of acetonitrile and centrifuged for 10 min at 10,000 ×g 

and 4oC. Samples were decanted, concentrated and prepared as described previously by Wissenbach et al.2 

with the following modifications: the sample was following centrifugation at 10.000 x g evaporated under a 

gentle stream of nitrogen at 60 °C in order to concentrate the sample. The residue was subsequently 

resuspended in 50 μL of mobile phase A/B (1:1;v:v). Mobile phase (A) was comprised of 10 mM ammonium 

formate in acetonitrile with 0.1% (v/v) formic acid while mobile phase (B) was comprised of acetonitrile 

with 0.1% (v/v) formic acid. 
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