Supplementary Material 3: Quality Control (QC) information and metrics

During the device- and sex-based metabolic differentiation (10 volunteer samples), QC samples were prepared by collecting and pooling 15 µL from all samples before filtration (0.2 µm PTFE membranes). The QC samples were used to condition the column with 10 injections at the beginning of each run. Then, they were injected every 9 samples, for a total of 8 QC injections throughout the run. The QC injections were used to monitor instrument stability and systematic intensity drift. Later, during data analysis after drift correction, they were used as quality metrics to flag molecular features with excessive intensity variation across QC injections. The non-flagged features considered as “high-quality features” were those present in more than 70% of the QC samples, in at least 50% of samples in at least one study group, and with relative standard deviation (RSD) and D-ratio below 20% and 40%, respectively. The QC was also used to assess repeatability by monitoring how abundances varied within the same day and between days across QC injections.

The RSD was determined for the 8 QC injections within a single analytical run across the four LC-MS modes, and then we analyzed how many features (high-quality and all detected features after blank filtering) had an RSD below 30%. Below, we present tables and plots that summarize the repeatability analysis among QC injections. The information used for this summary is presented in the sheets of Supplementary Material 4.
Table 1RSD evaluation within a single RP+ analysis
	All detected features RP+
	High-quality features RP+

	RSD (%) limit
	Frequency
	Cumulative %
	RSD (%) limit
	Frequency
	Cumulative %

	15
	3221
	53.66 %
	15
	1897
	78.55 %

	20
	522
	62.35 %
	20
	214
	87.41 %

	30
	568
	71.81 %
	30
	166
	94.29 %

	More
	1692
	100.00 %
	More
	138
	100.00 %



	a.
	b.



Fig. 1 RSD evaluation within a single RP+ analysis. A. all detected features, and b. High-quality features
Table 2RSD evaluation within a single RP- analysis
	All detected features RP-
	High-quality Features RP-

	RSD (%) limit
	Frequency
	Cumulative %
	RSD (%) limit
	Frequency
	Cumulative %

	15
	909
	58.46 %
	15
	535
	87.99 %

	20
	95
	64.57 %
	20
	35
	93.75 %

	30
	85
	70.03 %
	30
	24
	97.70 %

	More
	466
	100.00 %
	More
	14
	100.00 %


	a.

	b.



Fig. 2 RSD evaluation within a single RP- analysis. A. all detected features, and b. High-quality features
Table 3RSD evaluation within a single HILIC+ analysis
	All detected features HILIC+
	High-quality Features HILIC+

	RSD (%) limit
	Frequency
	Cumulative %
	RSD (%) limit
	Frequency
	Cumulative %

	15
	1878
	68.54 %
	15
	1090
	87.06 %

	20
	222
	76.64 %
	20
	86
	93.93 %

	30
	212
	84.38 %
	30
	48
	97.76 %

	More
	428
	100.00 %
	More
	28
	100.00 %



	a.

	b.



Fig. 3 RSD evaluation within a single HILIC+ analysis. A. all detected features, and b. High-quality features
Table 4RSD evaluation within a single HILIC- analysis
	All detected features HILIC-
	High-quality Features HILIC-

	RSD (%) limit
	Frequency
	Cumulative %
	RSD (%) limit
	Frequency
	Cumulative %

	15
	498
	77.57 %
	15
	321
	91.98 %

	20
	42
	84.11 %
	20
	19
	97.42 %

	30
	26
	88.16 %
	30
	5
	98.85 %

	More
	76
	100.00 %
	More
	4
	100.00 %



	a.

	b.



Fig. 4 RSD evaluation within a single HILIC- analysis. A. all detected features, and b. High-quality features
The previous results show that across the four modes, most detected features had an RSD below 15%. Therefore, we consider that repeatability within an analysis is adequate. This is confirmed by the median RSD calculated in all modes (Table 5). 

[bookmark: _Ref220950769]Table 5 RSD% Median for all detected features across the four modes
	Mode
	Median RSD%

	RP+
	13%

	RP-
	11%

	HILIC+
	9%

	HILIC-
	7%




Frequency	15	20	30	More	1090	86	48	28	Cumulative %	15	20	30	More	0.87060702875399365	0.93929712460063897	0.97763578274760388	1	RSD (%) limit
# of Features
Frequency	15	More	20	30	498	76	42	26	Cumulative %	15	More	20	30	0.77570093457943923	0.89408099688473519	0.95950155763239875	1	RSD limit
# of Features
Frequency	15	20	30	More	321	19	5	4	Cumulative %	15	20	30	More	0.91977077363896853	0.97421203438395421	0.98853868194842409	1	RSD limit
# of Features
Frequency	15	More	30	20	3221	1692	568	522	Cumulative %	15	More	30	20	0.53656505080792938	0.81842412127269704	0.91304347826086951	1	RSD (%) limit
# of Features
Frequency	15	20	30	More	1897	214	166	138	Cumulative %	15	20	30	More	0.78550724637681157	0.87412008281573494	0.94285714285714284	1	RSD (%) limit
# of Features
Frequency	15	More	20	30	909	466	95	85	Cumulative %	15	More	20	30	0.5845659163987138	0.88424437299035374	0.94533762057877813	1	RSD (%) limit
# of Features
Frequency	15	20	30	More	535	35	24	14	Cumulative %	15	20	30	More	0.87993421052631582	0.9375	0.97697368421052633	1	RSD (%) limit
# of Features
Frequency	15	More	20	30	1878	428	222	212	Cumulative %	15	More	20	30	0.68540145985401457	0.84160583941605838	0.92262773722627733	1	RSD (%) limit
# of Features
