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Supplementary methods and data analyses
Methods
Sample preparation
Samples (1104, citrate plasma) were prepared by mixing 30 µL of serum with 200 µL of cold acetonitrile, vortex-mixed and centrifuged. The supernatant was then transferred to filter plates (0.2 µm Captiva ND, Agilent Technologies) and filtered. An aliquot of 100 µl of the filtrate was transferred into a second well plate containing 100 µl of ultrapure water and mixed. The well plate was sealed (Rapid EPS, BioChromato, Fujisawa, Japan), and stored at -80˚C until analysis. Quality control (QC) samples were prepared from a sample pool made by mixing small aliquots from 112 samples randomly selected and extracted along the study samples. Blank samples that do not contain plasma were also prepared along the plasma samples in an identical manner. Each well plate included four individually prepared QCs and two blanks. At the end, two batches were prepared consisting of 542 and 562 samples prepared in five and six 96-well plates, respectively.
Sample analysis
Samples in each batch were analyzed as a single uninterrupted run using a UHPLC-QTOF-MS system consisting of a 1290 Binary LC system, coupled to a 6550 QTOF mass spectrometer with Jet Stream electrospray ionization source (Agilent Technologies). Samples were kept at 5 °C and 2 µL was injected. Chromatographic separations were performed at 45 °C with an Acquity UPLC HSS T3 column (1.8 μm, 100 mm × 2.1 mm). Gradient elution was performed with a mobile phase A consisting of 0.05 % (v/v) formic acid in ultrapure water and a mobile phase B consisting of 0.05 % (v/v) formic acid in LC-MS grade methanol, at a flow rate of 0.4 mL/min.  The gradient profile was as follows: 0–6 min: 5% to 100% methanol, 6–10.5 min: 100% methanol, 10.5–13 min: 5% methanol.
Mass spectrometer drying gas temperature was 175°C and flow 12 L/min, with capillary, nozzle, and fragmentor voltages of 3500 V, 300 V, and 175 V, respectively. The sheath gas temperature was 350°C and flow 11 L/min, and nebulizer pressure 45 psi. MS/MS analyses were performed with an isolation width of 1.3 Da and collision energies of 10V, 20V, and 40 V. Continuous mass axis calibration was employed using lock mass ions m/z 121.0509 and 922.0098 for positive ion mode and m/z 112.9856 and 966.0007 for negative ion mode. Data was acquired in centroid format using an extended dynamic range mode, and acquisition rate of 1.67 Hz, over the mass range of 50-1000 Da (MassHunter Acquisition 10.1, Agilent Technologies). 
Data processing
Pre-processing was performed using Profinder 10.0.2 (Build 10.0.2.162) and Mass Profiler Professional (MPP) B.14.9.1 (Agilent Technologies). A recursive feature extraction process was applied on each batch separately, using Profinder with “Batch Recursive Feature Extraction (small molecules / peptides)” process to find [M+H]+, with height thresholds of 700 counts for mass spectra and 10000 counts for chromatographic peaks with a minimum quality MFE score of 70. The same process was employed to find [M-H]- ions with height thresholds of 700 counts for mass spectra and 7000 counts for chromatographic peaks with a quality MFE score of 0. Features were extracted if they satisfy the above-described filter conditions in at least 60 files in at least one sample group (samples or sQC) in positive ion mode and in at least 40 files in negative ion mode. Feature alignment between samples was performed with retention time and mass windows of ±0.05 min and ±(10 ppm + 2 mDa), respectively. Batch recursive feature extraction was performed with ±25 ppm m/z width to draw chromatographic peaks, with “Agile” integrator and with no smoothing. The features from each batch were imported as a .pfa file into MPP as a separate experiment under the same project. Features present in every blank samples were excluded, except features presenting an average intensity in samples 5-fold greater than in the blanks. Exclusion of features present only in blanks were performed for each experiment (batch) separately. Remaining features from each batch were exported as a .cef file. The .cef files from both batches were then imported in MPP, and features were aligned using an RT window of 0.07 min and mass window of 15.0 ppm + 2 mDa. A single .cef file containing 1621 features in positive mode and 1484 features in negative mode was used as target in a “Batch targeted feature extraction” process for study samples and QC samples in Profinder. The two batches were processed independently and all resulting .cef files were aligned in MPP and features present in at least one sample (filtered by flags) were exported as a single .csv file. Chromatographic peak areas were used as a measurement of intensity. The total number of features in positive mode was 1641 and in negative mode 1494. 
Quality control
Quality control was performed using data from the QC samples at the final stage of pre-processing. The assessment was based on the following attributes:
· Response stability: in chronological order, log2-normalized median response of features found in all QC samples (filter by flags)
· Response variability: distribution of relative standard deviations (RSD%) of features found in all QC samples 
· Response variability: RSD% of some known compounds in all QC samples

1. QC for positive ion mode 
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Supplementary Figure 1. Log2-normalized intensity distribution plots for features found in all QCs in positive mode. Boxplots: median in the middle of the box with 25th and 75th percentiles. Whiskers at 1.5 IQR, outliers in red. Samples in chronological order from left to right.


Supplementary Figure 2. A variability histogram for the features found in all QC samples in positive mode (n=113). 

Supplementary Table 1. Variability of 10 known compounds across all QC samples.
	Compound
	N
	Mean
	RSD%

	Phenylalanine
	113
	13081302
	8.5

	Hypoxanthine
	113
	1095755
	8.8

	Tryptophan
	113
	7125497
	8.9

	Kynurenine
	113
	253338
	9.4

	Valine
	113
	6412939
	9.8

	Hippuric acid
	113
	186298
	10.9

	Indole-3-acetic acid
	113
	113351
	11.1

	Inosine
	113
	177082
	11.3

	Tyrosine
	113
	1098558
	11.5

	Cortisol
	113
	46947
	12.4










2. QC for negative ion mode
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Description automatically generated with medium confidence] Supplementary Figure 3. Log2-normalized intensity distribution plots for features found in all QCs in negative mode. Boxplots: median in the middle of the box with 25th and 75th percentiles. Whiskers at 1.5 IQR, outliers in red. Samples in chronological order from left to right.


Supplementary Figure 4. A variability histogram for the features found in all QC samples in negative mode (n=112). 




Supplementary Table 2. Variability of 7 known compounds across all QC samples.
	Compound
	N
	Mean
	RSD%

	Phenylalanine
	112
	333052
	7.2

	Hippuric acid
	112
	300669
	7.5

	Valine
	112
	48212
	7.6

	Tryptophan
	112
	537941
	8.1

	Inosine
	112
	125179
	8.4

	Tyrosine
	112
	79218
	10.1

	Hypoxanthine
	112
	69965
	10.2
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