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ACE I         angiotensin converting enzyme inhibitors (drugs ending on -pril)
ARB         angiotensin type II receptor blockers (drugs ending on -sartan)
Diuretic         promoting production of urine (drugs often ending on -zide)
Statin         low-density lipoprotein blood level lowering drugs (drugs ending on -statin)
β-blocker        beta-adrenergic blocking agent (drugs often ending on -olol)
α-blocker        adrenergic inhibitors

Ca Antag       Calcium-channel blockers (two types - dihydropyridines (drugs ending 
on -ipine)
and non-dihydropyridines)

NSAID          non-steroidal anti-inflammatory drugs (i.e., iboprufen)
Nitrate           Anti-anginal drugs



Methods

• Urine Samples
• 5 µL urine was extracted in 200 µL 

chloroform/methanol/water (1:3:1) at 4ºC;

• centrifuged for 3 min (13,000 g) at 4ºC. Supernatant was 
stored at -80ºC until analysis

• Pooled urine sample prior to LC-MS

• Analytical approach
• A Thermo Scientific Ultimate 3000 RSLC nano liquid 

chromatography system was coupled to a Thermo 
Scientific Q-Exactive Orbitrap mass spectrometer. 
Thermo Xcalibur Tune software (version 2.5) was used 
for instrument control and data acquisition.



LC Settings

• Hydrophilic interaction chromatograph(HILIC) seperation: A 
linear biphasic LC gradient was conducted from 80 % B to 20 % 
B over 15 min, followed by a 2 min wash with 5 % B, and 7 min 
re-equilibration with 80 % B, where solvent B is acetonitrile and 
solvent A is 20 mM ammonium carbonate in water. 

• Flow rate: 300 µL/ min, 

• Column temperature: 25ºC,

• Injection volume: 10 µL

MS and MS/MS settings

• Positive/Negative ionization combined fragmentation mode

• 2 scans positive mode and then 2 scans in the negative-10 
most abundant ion

• Lock Mass: m/z 74.0964 (+) (ACN cluster), 88.07569 
(contaminant), and m/z 112.98563 (-) (Formic Acid cluster)

•  MS1: both ionization modes in profile mode at 35,000 
resolution (at m/z 200) using 1 microscan, 106 AGC target, 
spray voltages +3.8 and -3.0 kV, capillary temperature 320ºC, 
full scan mass window of 70–1050 m/z

• MS2: 35000 resolution 1 microscan, 105 AGC target, max 
injection time 120ms, isolation window 1 Da (offset 0 Da), 
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Data acquisition
• Stability/quality of samples monitor by running pooled 

samples every 6th randomize sample that was run

• After acquisition, all files were converted to mzXML, two 
seperate mzXML files for positive and negative ionization 
spectra

• Accurate mass accuracy of standard within 3 ppm

• All 26 urine samples ran in combined fragmentation mode

• 12 underwent separate fragmentation mode

• 6 ran in combined full scan mode with triplicate injection
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Data processing
• The mzXML files uploaded to Global Natural Products Social 

Molecular Networking (GNPS) environment

• Consensus spectra created:
• Parent mass tolerance = 0.25 Dd
• MS/MS fragment ion tolerance = 0.00 Da
• Discarded spectras with less than 2 spectras 

• A network was created for Cosine scores above 0.55 and 2+ 
matched peaks

• Distant nodes kept if they were in 10 top most similar node 
of respective spectra 

• Network ran in GNPS spectral libraries 
• Matches with Cosine score above 0.6 and 4+ peak 

matches

• Cytoscape used for data visualization 
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Data analysis
• Drug related clusters were identified based on parent 

compound
• GNPS and MassBank 
• MAGMa used for potential matches when there was no 

spectra match

• Nodes comprised of isomers or related compounds
• isotopes, in-source fragments of adducts on “real 

metabolites”

• Nodes were validated by checking number of metabolites 
within cluster

• most likely elemental/theoretical mass was assigned 

• Drug metabolite annotation based of MzCloud and MassBank 
North America libraries and were assigned based on the 
following in order:

• (1) unambiguously identified,

• (2) spectral or literature match, 

• (3) metabolite classification,

• (4) metabolites characterized via retention time, mass, and 
fragmentation spectra 
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