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CHEMICALS AND REAGENTS
The standards of B (B2517-5mg), BH2 (37272-10mg), BH4 (T4425-5mg), benzoyl chloride (BC, 259950-100mL), the deuterated-BC (BC-d5, 366048-1g) and 1,4-dithioerythritol (DTE, D8255-5g) were purchased from Sigma-Aldrich (Beijing, China). The deuterated-B (B-d3, sc-217761-0.5mg) was purchased from Santa Cruz Biotechnology (Dallas, U.S.A). The ammonium carbonate (10001418-500g) was obtained from Sinopharm Chemical Reagent (Shanghai, China). Formic acid and acetonitrile (ACN) were of HPLC grade from Fischer Scientific (New Jersy, United States). The water used throughout the study was purified by a Milli-Q apparatus (Millipore, Bedford, MA).



APPARATUS AND PARAMETERS
The LC-MS/MS detection was carried out on a Shimadzu LC-30AD-CL system coupled with a triple quadrupole spectrometer of Shimadzu MS-8050-CL. A Synergi 2.5 μm Hydro-RP 100 Å (100 × 2 mm) column was used for LC separation. The mobile phase A and B were formic acid in water (0.2% v/v) with ammonium acetate (5 mmol/L) and formic acid in methanol (0.2% v/v) with ammonium acetate (5 mmol/L), respectively. The gradient was set as 0-3 min 0% B, 3-3.1 min 0-30% B, 3.1-5.4 min 30% B, 5.4-5.5 min 30-0% B, 5.5-7.5 min 0% B. The flow rate and column temperature were set as 0.45 mL/min and 40 °C. The injecting volume was 20 μL. To diminish contamination, LC fluid for the first 1.7 min was discarded by using an exchange value. The auto-sampler was set at 4 °C for sample storage before injection. For MS detection, all the targets were analyzed with electrospray ionization (ESI) source under positive ion mode. The multiple reaction monitoring parameters are listed in Table for “APPARATUS AND PARAMETERS”. The ESI parameters were as follows: DL temperature (275 °C), heat block temperature (450 °C), nebulizing gas (3 L/min), drying gas (10 L/min), heating gas (10 L/min) and interface temperature (400 °C). Data acquisition and processing were performed with Lab Solution 5.53 SP2 software.

Table S1. MS parameters of all the biopterins.

	Targets and internal standards
	Precursor ion (m/z)
	Product ion (m/z)
	Collision Energy (eV)

	[bookmark: _Hlk123133847]BH4-BC
	346.2
	166.0
	-21

	BH4-BC-d5
	351.2
	166.0
	-21

	BH2
	240.2
	165.2
	-20

	B
	238.2
	178.2
	-20

	B-d3
	241.1
	178.2
	-20







STOCK SOLUTIONS, CALIBRATORS, QUALITY CONTROLS AND IS-WORKING-SOLUTION
DTE stock solution was prepared as 10% (w/w) in water for further dilution. Stock solutions of BH4 (1 μg/mL) was prepared in water with 0.2% DTE (w/w). Stock solutions of B and BH2 (1 μg/mL) were prepared in pure water. The blank matrix was prepared by dissolving bovine serum albumin (BSA, 4 g) in normal saline (100 mL). Further dilution for eight levels of calibrators and four levels of quality controls (High-, Medium-, Low-, and LLOQ-QC) was performed by using blank matrix with 0.2% DTE (w/w) in ice-water bath. The detailed information is shown in Table for “STOCK SOLUTIONS, CALIBRATORS, QUALITY CONTROLS AND IS-WORKING-SOLUTION”. In brief, the concentration ranges were 0.05-10.00 ng/mL for BH4; 0.25-5.00 ng/mL for BH2 and 0.50-5.00 ng/mL for B. The lower limit of quantification (LLOQ) was evaluated at 0.05, 0.25 and 0.50 ng/mL for BH4, BH2 and B, respectively, which was identical with the concentration level in the first calibrator. Specifically, an internal standard (IS) mixture was prepared in ACN (as IS-working-solution). Such IS-working-solution contained BH4-BC-d5 (0.50 ng/mL, prepared according to our previous work [25]) and B-d3 (1.00 ng/mL). BH4-BC-d5 was used as IS for quantification of BH4, while B-d3 was used as IS for quantification of both BH2 and B. Both blank matrix and IS-working-solution were analyzed by the established LC-MS/MS protocol to exclude false-positive contamination of biopterins. All the prepared stock solutions, calibrations, QC samples and IS-working solution were stored at -80 °C before use.

Table S2. The detailed concentrations of calibrators and QC samples for all the targets.

	Target
	Concentration of calibrator (ng/mL)
	Concentration of QC (ng/mL)

	
	Calibrator
1
	Calibrator
2
	Calibrator
3
	Calibrator
4
	Calibrator
5
	Calibrator
6
	Calibrator
7
	Calibrator
8
	LLOQ-QC
	Low-QC
	Medium-QC
	High-QC

	BH4
	0.05
	0.10
	0.20
	0.50
	1.00
	2.00
	5.00
	10.00
	0.05
	0.50
	2.00
	10.00

	BH2
	0.25
	0.50
	0.80
	1.25
	2.00
	2.50
	4.00
	5.00
	0.25
	0.50
	2.00
	5.00

	B
	0.50
	0.75
	1.00
	1.25
	2.00
	2.50
	4.00
	5.00
	0.50
	1.00
	2.00
	5.00







METHOD VALIDATION
The developed method was validated according to the guidelines for bio-analytical method validation from European Medicines Agency, Food and Drug Administration and Clinical and Laboratory Standards Institute. All the determinations were performed by triplicate unless expressly stated.
[bookmark: OLE_LINK128][bookmark: OLE_LINK129][bookmark: OLE_LINK116][bookmark: OLE_LINK127]The calibration was built by the linear least squares regression model utilizing peak area ratios of targets to IS versus the nominal spiked concentrations. The linearity was evaluated by the coefficient of determination (R2). The method sensitivity was reflected by the LLOQ level. The carry-over effect was studied by detecting the blank matrix after three injections of upper limit of calibrators. The residual signal should be no more than 15% of LLOQ. The specificity of IS was evaluated by analyzing six individually different plasma samples, which were pretreated with either pure ACN or IS-working-solution. The resulted false IS responses in the former group should not exceed 5% of the IS responses in the latter group. The matrix effect (with IS-normalization) was evaluated by detecting three groups of samples. GROUP-I was pure water spiked with BH4, BH2 and B (10 ng/mL for each). GROUP-II was ten plasma samples from different donors (five males and five females). GROUP-III was plasma samples in GROUP-II spiked with the same concentration of targets as GROUP-I. The difference between GROUP-III to GROUP-II was compared with the corresponding result from GROUP-I. The consistency should be within 85-115% for all the ten samples. Accuracy was determined as apparent recovery (dividing the measured concentrations to the spiked values) by analyzing all the four levels of QC samples in one day (n=6, intra-day) and in six consecutive days (n=6, inter-day). The results should be within 80-120% for LLOQ-QC and 85-115% for others. And precision was calculated as the CV of those measurements, which should be lower than 20% for LLOQ-QC and 15% for others. Stability was investigated by using Medium-QC. Samples after pretreatment were kept in auto-sampler for different period of time (0, 1, 4 and 12 hours) before injecting for LC-MS/MS analysis. The apparent recovery should be within 85-115%.



THE RESULTS OF METHOD VALIDATION
The retention time, linear range and regression of all the targets are shown in Table for “RETENTION TIME AND CALIBRATION”. The coefficient of determination (R2) was at least 0.9985. The sensitivity (as LLOQ) was determined at 0.05 ng/mL for BH4, 0.25 ng/mL for BH2 and 0.50 ng/mL for B. The representative LC-MS/MS chromatograms of LLOQ-QC are shown as Figure “LC-MS/MS chromatograms at LLOQ”.. At this level, the signal of all the analytes was at least ten times higher than the signal from blank sample. The carryover effect was found neglectable (less than 5 %) for all the biopterins. When pure ACN was used instead of IS-working-solution, no false responses for both BH4-BC-d5 and B-d3 could be observed in all the six samples, which indicated the good detecting specificity of IS. After IS-normalization, the quantification performance would not be compromised by interferences from plasma. The consistency from ten different sample matrixes was observed ranging from 85.7 to 113.1%. The intra- and inter-day accuracy and precision are shown in Table “ACCURACY AND PRECISION”. In all cases, the accuracy was calculated among 86.0-114.2% with precision less than 15.9%. Before injection, all the targets could be well preserved (with the apparent recovery of 86.9-105.5%) for at least 12 hours in auto-sampler at 4 oC, which was adequate for routine clinical usages.
Table S3. The retention time, calibration linearity and LLOQ for BH4, BH2 and B in the developed method.
	Target
	Retention time
(min)
	Linear range
(ng/mL)
	Calibration linearity
	LLOQ
(ng/mL)

	
	
	
	Slope
	Intercept
	R2
	

	BH4
	5.67
	0.05-10.00
	0.5541
	0.0251
	09992
	0.05

	BH2
	2.30
	0.25-5.00
	0.7979
	0.0877
	09993
	0.25

	B
	2.56
	0.50-5.00
	0.2988
	0.0062
	09985
	0.50



Table S4. The method accuracies (as apparent recoveries) and precisions (as CV) for four concentration levels
	Target
	Apparent recoveries, % (CV, %)

	
	Intra-day (n=6)
	Inter-day (n=6)

	
	High-level
	Medium-level
	Low-level
	LLOQ-level
	High-level
	Medium-level
	Low-level
	LLOQ-level

	BH4
	92.4
	(8.1)
	98.2
	(8.9)
	90.1
	(4.4)
	92.9
	(7.8)
	104.8
	(2.2)
	91.1
	(10.2)
	100.2
	(8.1)
	89.2
	(7.4)

	BH2
	94.1
	(5.9)
	94.1
	(10.7)
	102.3
	(9.5)
	86.0
	(11.2)
	99.5
	(4.1)
	93.0
	(7.7)
	88.2
	(9.0)
	107.8
	(12.4)

	B
	103.2
	(9.1)
	90.5
	(12.4)
	111.7
	(8.7)
	114.2
	(13.7)
	90.0
	(9.7)
	107.3
	(10.7)
	86.9
	(8.9)
	112.1
	(15.9)










[image: C:\Users\Administrator\Desktop\BH4 VS reference\素材\Figure-LLOQ.tif]

Figure S1. LC-MS/MS chromatograms of (A) BH4 (as BH4-BC); (B) BH2; (C) B; (D) IS for BH4 (as BH4-BC-d5); (E) IS for BH2 and B (as B-d3) in spiked blank matrix at LLOQ level.




Table S5. The detailed results of the detected biopterins and biochemical indexes from all the enrolled participators.

	Sample
number
	BH4
	BH2
	BH4/BH2
	Total
biopterins
	Gender
	BMI
	Age
	ALT
	Cr
	Urea
	UA
	AST
	eGFR
	DBIL
	TBIL

	1
	1.67
	2.60
	0.64
	4.27
	Male
	25.52
	83
	14
	69
	7.86
	370
	27
	83.53
	9.4
	21.9

	2
	2.15
	2.52
	0.85
	4.67
	Male
	26.94
	71
	51
	107
	4.78
	417
	46
	60.01
	5
	14.4

	3
	2.50
	1.70
	1.47
	4.20
	Male
	24.51
	63
	67
	83
	5.19
	521
	49
	86.1
	5.6
	17.4

	4
	3.32
	1.57
	2.11
	4.89
	Male
	NA
	71
	28
	71
	5.32
	288
	32
	89.61
	7.4
	18.6

	5
	1.79
	2.45
	0.73
	4.24
	Female
	NA
	86
	27
	48
	5.6
	285
	37
	85.43
	3.6
	11.3

	6
	2.75
	2.17
	1.27
	4.92
	Female
	37.58
	52
	19
	57
	5.98
	451
	30
	102.45
	3.2
	10.6

	7
	3.44
	1.63
	2.11
	5.07
	Male
	26.93
	71
	24
	71
	5.67
	341
	29
	89.44
	5.2
	18

	8
	2.71
	1.09
	2.48
	3.80
	Male
	23.04
	80
	13
	61
	5.5
	363
	17
	89.32
	6
	16.8

	9
	3.91
	1.66
	2.35
	5.58
	Male
	30.12
	66
	28
	72
	4.99
	423
	25
	92.53
	6.3
	15.7

	10
	3.41
	1.68
	2.03
	5.09
	Male
	26.77
	42
	28
	76
	3.75
	442
	21
	107.18
	3
	10.5

	11
	1.33
	1.59
	0.84
	2.92
	Male
	25.38
	86
	16
	101
	7.16
	547
	26
	57.97
	5.9
	15.4

	12
	3.08
	1.29
	2.39
	4.37
	Female
	29.09
	79
	15
	80
	7.19
	304
	26
	60.64
	6.7
	18.6

	13
	2.11
	1.45
	1.45
	3.57
	Male
	25.03
	85
	9
	64
	6.87
	299
	29
	84.86
	2.1
	6.2

	14
	2.79
	1.50
	1.86
	4.28
	Male
	23.88
	78
	16
	84
	4.7
	346
	29
	76.44
	7.3
	27.9

	15
	3.43
	1.41
	2.43
	4.83
	Male
	24.34
	74
	21
	76
	5.43
	362
	27
	85.32
	6.7
	18.9

	16
	3.90
	1.21
	3.23
	5.10
	Female
	31.31
	70
	37
	52
	5.8
	312
	32
	92.77
	3.5
	10.4

	17
	2.25
	1.29
	1.75
	3.54
	Male
	24.12
	73
	28
	77
	4.83
	353
	25
	85.53
	6
	22.5

	18
	2.57
	1.74
	1.48
	4.31
	Male
	32.52
	71
	18
	71
	4.47
	443
	26
	89.86
	4.5
	14.1

	19
	3.23
	1.49
	2.17
	4.72
	Male
	24.49
	29
	39
	76
	6.94
	414
	24
	116.75
	NA
	NA

	20
	2.87
	1.40
	2.04
	4.27
	Male
	27.93
	70
	26
	61
	3.77
	354
	29
	95.74
	4.3
	13.3

	21
	3.13
	1.78
	1.76
	4.91
	Female
	32.98
	68
	30
	52
	4.14
	257
	30
	94.27
	3.6
	12.5

	22
	3.65
	1.55
	2.35
	5.20
	Male
	22.4
	67
	16
	89
	4.52
	330
	27
	77.38
	6.2
	20.4

	23
	3.80
	0.89
	4.28
	4.69
	Female
	20.31
	26
	8
	54
	3.74
	254
	17
	125.12
	NA
	NA

	24
	3.47
	1.76
	1.98
	5.23
	Male
	25.47
	55
	51
	75
	5.36
	390
	42
	97.91
	4.7
	17.8

	25
	3.06
	1.30
	2.35
	4.37
	Male
	24.38
	57
	29
	100
	6.18
	450
	25
	71.72
	2.6
	8.4

	26
	2.59
	0.87
	2.97
	3.46
	Male
	25.43
	42
	12
	56
	3.63
	290
	16
	121.2
	3
	9.1

	27
	1.50
	0.82
	1.83
	2.33
	Female
	21.34
	32
	29
	41
	4.54
	208
	28
	131.15
	NA
	NA

	28
	2.81
	1.36
	2.07
	4.17
	Male
	23.39
	43
	22
	74
	4.21
	446
	20
	107.56
	NA
	18.6

	29
	2.84
	1.54
	1.85
	4.38
	Male
	26.92
	76
	21
	123
	4.63
	412
	26
	48.97
	4.9
	15

	30
	1.35
	0.95
	1.41
	2.30
	Male
	19.94
	85
	NA
	63
	4.97
	304
	21
	85.07
	5.9
	17.1

	31
	2.62
	1.23
	2.13
	3.85
	Male
	23.05
	85
	19
	84
	5.52
	411
	28
	73.15
	3.9
	14.6

	32
	2.46
	1.14
	2.17
	3.60
	Female
	NA
	80
	9
	71
	5.66
	251
	15
	69.4
	2.2
	7.6

	33
	2.71
	1.00
	2.71
	3.71
	Male
	28.96
	72
	15
	52
	4.56
	377
	20
	101.33
	4
	9.9

	34
	2.21
	1.05
	2.10
	3.26
	Male
	NA
	60
	33
	72
	5.6
	420
	23
	96.24
	NA
	NA

	35
	2.23
	0.98
	2.27
	3.21
	Male
	22.89
	61
	12
	72
	6.18
	444
	22
	95.7
	4.1
	15.2

	36
	3.94
	1.34
	2.93
	5.28
	Male
	24.61
	66
	35
	73
	4.28
	317
	24
	92.03
	4.3
	12.3

	37
	2.96
	1.16
	2.55
	4.11
	Male
	25.77
	60
	49
	66
	8.05
	246
	30
	100.08
	4.2
	14.6

	38
	2.50
	1.74
	1.44
	4.24
	Male
	27.79
	61
	16
	79
	4.26
	426
	21
	92.27
	2.3
	9.4

	39
	2.07
	1.60
	1.29
	3.67
	Male
	NA
	71
	15
	212
	9.88
	382
	12
	26.23
	3.5
	10.1

	40
	3.45
	1.29
	2.67
	4.75
	Male
	25.56
	86
	15
	117
	8.32
	253
	20
	48.65
	4.3
	13.6

	41
	2.29
	1.31
	1.74
	3.61
	Male
	24.2
	68
	23
	80
	5.3
	408
	24
	87.29
	6.2
	19.9

	42
	3.42
	1.19
	2.87
	4.61
	Male
	25.93
	31
	40
	69
	4.36
	443
	29
	119.79
	NA
	NA

	43
	2.69
	1.51
	1.78
	4.20
	Male
	26.64
	78
	18
	119
	7.9
	512
	21
	50.37
	3.3
	11.6

	44
	2.52
	1.06
	2.38
	3.58
	Male
	24.77
	76
	36
	92
	7.64
	492
	26
	69.78
	4.4
	14

	45
	2.12
	1.56
	1.36
	3.67
	Male
	22.11
	79
	13
	120
	5.51
	362
	29
	49.49
	4.8
	16.9

	46
	2.38
	0.87
	2.75
	3.25
	Male
	22.13
	86
	32
	53
	5.38
	379
	32
	91.27
	5.1
	15.2

	47
	1.31
	1.47
	0.89
	2.78
	Male
	NA
	65
	59
	43
	4.09
	509
	167
	114.57
	4.7
	11.8

	48
	3.05
	1.01
	3.02
	4.06
	Male
	26.64
	75
	15
	67
	4.51
	284
	21
	88.98
	3.1
	12.5

	49
	2.79
	1.01
	2.76
	3.80
	Female
	22.8
	70
	15
	56
	5.6
	272
	21
	90.52
	3.5
	13

	50
	3.55
	0.87
	4.06
	4.43
	Female
	24.02
	71
	20
	66
	6.03
	238
	22
	80.59
	6.3
	24.2

	51
	2.95
	0.99
	2.98
	3.94
	Female
	20.29
	31
	12
	45
	5.11
	203
	17
	127.91
	3.4
	12

	52
	2.81
	1.40
	2.00
	4.22
	Male
	25.5
	61
	32
	52
	5.41
	383
	26
	109.58
	7.3
	22.6

	53
	1.40
	0.95
	1.47
	2.35
	Male
	NA
	91
	15
	112
	12.89
	477
	21
	49.46
	4.3
	13.1

	54
	2.62
	0.99
	2.65
	3.60
	Male
	24.31
	55
	29
	80
	4.28
	463
	25
	95.66
	3.3
	12

	55
	2.18
	1.12
	1.95
	3.30
	Female
	31.4
	74
	20
	46
	8.02
	234
	17
	94.03
	3.4
	11.8

	56
	4.81
	1.12
	4.31
	5.92
	Female
	23.83
	76
	15
	115
	8.68
	211
	28
	40
	2.4
	6.9

	57
	1.19
	0.75
	1.58
	1.94
	Male
	NA
	85
	37
	93
	6.8
	475
	28
	64.32
	5
	14

	58
	2.27
	1.19
	1.90
	3.46
	Male
	27.25
	70
	23
	70
	5.41
	412
	18
	90.89
	7.7
	29.1

	59
	2.86
	0.75
	3.81
	3.61
	Female
	21.75
	34
	11
	54
	3.37
	279
	23
	118.54
	NA
	NA

	60
	3.26
	1.35
	2.42
	4.60
	Male
	NA
	49
	36
	86
	3.95
	NA
	29
	91.43
	NA
	NA

	61
	2.70
	0.96
	2.82
	3.65
	Female
	26.06
	59
	25
	51
	3.35
	329
	23
	100.82
	3.7
	14.3

	62
	2.18
	0.98
	2.24
	3.16
	Female
	31.38
	35
	18
	49
	5.22
	309
	13
	121.07
	NA
	NA

	63
	1.53
	0.85
	1.81
	2.38
	Male
	26.03
	73
	19
	121
	6.44
	427
	22
	51.18
	6
	17

	64
	2.60
	1.13
	2.30
	3.73
	Male
	26.03
	23
	16
	62
	4.75
	448
	13
	132.86
	3.6
	13.3

	65
	3.38
	0.89
	3.79
	4.27
	Female
	NA
	40
	14
	50
	5.61
	315
	NA
	116
	NA
	NA

	66
	4.52
	1.70
	2.66
	6.22
	Female
	25.97
	46
	19
	75
	6.54
	272
	20
	82.25
	2.3
	8.9

	67
	2.87
	0.71
	4.07
	3.58
	Male
	24.47
	69
	NA
	71
	4.48
	358
	23
	90.91
	NA
	18.9

	68
	2.76
	1.17
	2.36
	3.92
	Female
	28.31
	66
	14
	58
	5.45
	448
	19
	92.33
	4.1
	12.3

	69
	2.50
	0.79
	3.19
	3.29
	Female
	23.83
	148
	32
	61
	5.08
	290
	30
	96.58
	3.6
	13.6

	70
	2.22
	1.14
	1.96
	3.36
	Male
	20.15
	75
	21
	83
	5.54
	361
	27
	79.38
	9.4
	24.2

	71
	3.97
	1.42
	2.80
	5.39
	Female
	24.87
	43
	23
	57
	3.76
	373
	23
	108.76
	6.1
	19.8

	72
	4.23
	1.59
	2.67
	5.82
	Female
	25.99
	70
	17
	43
	3.98
	218
	20
	98.96
	2.3
	10.5

	73
	3.32
	1.44
	2.30
	4.77
	Female
	22.58
	47
	16
	64
	5.58
	269
	27
	99.14
	4.1
	15.4

	74
	3.96
	1.27
	3.13
	5.22
	Male
	22.06
	70
	14
	81
	4.96
	363
	23
	84.6
	3.6
	11.5

	75
	3.84
	1.74
	2.21
	5.58
	Male
	26.85
	34
	70
	76
	3.76
	440
	36
	113.35
	NA
	NA

	76
	3.32
	2.61
	1.27
	5.92
	Female
	NA
	35
	12
	56
	3.68
	290
	17
	115.86
	NA
	NA

	77
	3.45
	1.60
	2.16
	5.06
	Male
	25.2
	65
	27
	57
	5.12
	253
	24
	102.49
	3
	8.6

	78
	2.38
	1.40
	1.70
	3.78
	Female
	21.15
	35
	16
	61
	3.48
	216
	16
	112.55
	3.9
	14.4

	79
	2.91
	1.89
	1.54
	4.80
	Female
	27.05
	46
	18
	42
	5.47
	304
	19
	117.77
	2
	6.5

	80
	2.54
	1.54
	1.65
	4.09
	Female
	21.03
	46
	12
	54
	3.99
	233
	15
	109.07
	2.2
	8

	81
	3.77
	1.39
	2.71
	5.15
	Male
	20.48
	65
	24
	71
	5.22
	290
	18
	93.23
	4.8
	16.6

	82
	2.96
	1.74
	1.70
	4.70
	Male
	16.82
	13
	10
	55
	2.77
	381
	21
	NA
	NA
	NA

	83
	4.17
	1.45
	2.89
	5.62
	Male
	22.99
	34
	34
	63
	4.99
	349
	29
	122.48
	4.5
	13.2

	84
	4.48
	1.94
	2.31
	6.42
	Male
	24.77
	67
	30
	83
	4.44
	421
	22
	84.16
	6.3
	15.5

	85
	3.63
	1.38
	2.63
	5.01
	Female
	19.21
	32
	10
	56
	3.95
	222
	22
	118.82
	3.7
	11.4

	86
	3.67
	3.46
	1.06
	7.13
	Male
	NA
	30
	250
	83
	4.18
	586
	82
	108.65
	3.3
	9.9

	87
	2.96
	1.84
	1.62
	4.80
	Female
	NA
	37
	12
	47
	4.2
	232
	18
	121.45
	3.2
	10.8

	88
	2.63
	2.68
	0.98
	5.31
	Male
	30.16
	48
	39
	86
	5.95
	497
	29
	92.14
	5.4
	14.7

	89
	3.48
	2.09
	1.67
	5.57
	Male
	25.76
	33
	24
	71
	4.85
	337
	20
	117.04
	3.5
	11.6

	90
	2.89
	2.00
	1.45
	4.89
	Male
	28.7
	46
	16
	62
	5.19
	330
	16
	113.25
	4.5
	16.3

	91
	4.43
	1.46
	3.03
	5.90
	Female
	19.52
	59
	11
	56
	3.75
	228
	20
	98.23
	2.4
	10.4

	92
	4.04
	1.41
	2.86
	5.45
	Male
	27.34
	46
	21
	67
	4.5
	413
	19
	109.45
	2.8
	9.5

	93
	4.64
	1.77
	2.63
	6.41
	Male
	25.83
	50
	17
	72
	5.75
	353
	13
	103.38
	2.3
	7.7

	94
	4.71
	1.24
	3.82
	5.95
	Female
	20.18
	27
	NA
	51
	2.69
	290
	14
	126.28
	NA
	NA

	95
	3.06
	1.51
	2.03
	4.57
	Male
	22.7
	48
	20
	84
	6.28
	345
	20
	94.79
	3.3
	12.3

	96
	2.82
	2.27
	1.24
	5.09
	Male
	30.83
	37
	19
	65
	7
	438
	15
	117.69
	2.8
	11.6

	97
	4.43
	2.75
	1.61
	7.18
	Male
	28.31
	38
	26
	81
	5.49
	552
	19
	106.22
	7.2
	21.1

	98
	3.68
	1.90
	1.94
	5.58
	Male
	22.96
	37
	15
	81
	4.04
	335
	17
	106.97
	5.4
	16.7

	99
	3.80
	1.57
	2.43
	5.37
	Male
	26.06
	37
	NA
	70
	4
	422
	14
	114.55
	5.2
	17.2

	100
	2.93
	1.72
	1.70
	4.65
	Male
	23.02
	35
	23
	73
	4.82
	428
	26
	114.47
	NA
	9.9

	101
	4.53
	2.43
	1.86
	6.96
	Male
	NA
	49
	18
	106
	6.43
	417
	22
	71.02
	3.2
	12.3

	102
	3.43
	2.07
	1.66
	5.50
	Female
	26.75
	48
	18
	69
	5.52
	325
	
	89.77
	NA
	NA

	103
	4.21
	1.20
	3.49
	5.41
	Male
	23.37
	76
	18
	76
	5.17
	343
	19
	84.04
	4
	15.9

	104
	4.27
	1.41
	3.02
	5.68
	Male
	21.71
	53
	17
	63
	6.31
	304
	19
	106.48
	5.8
	19.2

	105
	5.22
	1.67
	3.13
	6.89
	Male
	24.97
	49
	13
	68
	5.1
	247
	19
	106.25
	6.3
	23.3

	106
	3.80
	2.43
	1.57
	6.22
	Male
	27.53
	62
	29
	77
	3.81
	384
	26
	92.4
	7.2
	25.1

	107
	3.69
	3.15
	1.17
	6.84
	Male
	31.44
	41
	50
	80
	6.2
	479
	25
	105.23
	9.4
	26.7

	108
	3.69
	2.23
	1.66
	5.92
	Male
	25.76
	49
	50
	87
	4.48
	435
	35
	90.21
	7
	20.4

	109
	4.40
	1.31
	3.36
	5.71
	Female
	NA
	29
	NA
	51
	3.5
	NA
	12
	124.82
	NA
	NA

	110
	3.38
	1.63
	2.08
	5.01
	Female
	20.51
	37
	19
	58
	3.18
	213
	22
	112.93
	6.4
	17.9

	111
	4.91
	2.03
	2.42
	6.94
	Male
	24.27
	58
	19
	76
	4.66
	371
	21
	95.34
	4.2
	14.8

	112
	4.73
	2.00
	2.37
	6.73
	Female
	22.59
	65
	23
	69
	5.16
	290
	18
	79.66
	4.6
	14.6

	113
	4.85
	1.63
	2.98
	6.48
	Male
	20.61
	75
	24
	43
	5.46
	234
	24
	107.35
	6.6
	25.2

	114
	3.67
	2.03
	1.81
	5.70
	Male
	26.52
	40
	43
	89
	5.66
	332
	29
	93.51
	NA
	14.4

	115
	4.11
	1.73
	2.38
	5.84
	Female
	30.57
	72
	83
	59
	3.35
	302
	54
	87.66
	4.2
	12.6

	116
	3.87
	1.28
	3.03
	5.14
	Male
	25
	75
	10
	59
	3.34
	309
	17
	93.76
	3.1
	10.4

	117
	4.92
	1.49
	3.31
	6.40
	Male
	26.46
	43
	20
	78
	4.48
	368
	19
	104.88
	3.7
	10.3

	118
	4.21
	1.68
	2.50
	5.89
	Male
	23.43
	36
	41
	67
	3.02
	342
	25
	117.52
	5.8
	17.7

	119
	5.35
	2.49
	2.15
	7.84
	Female
	23.59
	27
	28
	54
	4.56
	356
	17
	123.92
	NA
	NA

	120
	4.09
	1.51
	2.71
	5.60
	Male
	25.77
	54
	47
	65
	3.27
	309
	23
	104.6
	5.5
	18.8

	121
	3.46
	1.72
	2.01
	5.18
	Female
	31.89
	38
	16
	60
	5.61
	378
	19
	111.35
	4
	14.5

	122
	3.82
	1.31
	2.92
	5.13
	Female
	19.47
	35
	NA
	45
	4.56
	269
	10
	124.96
	2.5
	8.5

	123
	4.64
	1.52
	3.06
	6.16
	Female
	24.31
	35
	15
	60
	4.58
	403
	17
	113.22
	3.4
	10.7

	124
	3.40
	1.20
	2.82
	4.60
	Male
	NA
	58
	12
	67
	4.1
	406
	16
	100.69
	5
	18.4

	125
	3.31
	1.48
	2.24
	4.79
	Female
	23.97
	51
	30
	59
	4.72
	244
	23
	101.76
	7.1
	29.2

	126
	4.03
	2.02
	1.99
	6.06
	Male
	31.22
	31
	38
	77
	4.69
	468
	23
	115
	2
	6.1

	127
	3.73
	1.53
	2.45
	5.26
	Female
	22.79
	43
	15
	52
	3.33
	279
	18
	112.13
	3.7
	13.7

	128
	3.20
	1.37
	2.33
	4.57
	Male
	29.38
	44
	35
	85
	6.23
	424
	20
	95.96
	NA
	NA

	129
	3.53
	1.47
	2.40
	4.99
	Male
	27.79
	46
	20
	76
	4.64
	390
	24
	104.04
	2.9
	11.8

	130
	4.24
	1.65
	2.57
	5.89
	Male
	19.98
	27
	17
	60
	3.48
	356
	16
	130.98
	2.2
	6.2

	131
	4.98
	1.21
	4.13
	6.19
	Female
	21.64
	68
	19
	55
	3.97
	280
	22
	92.69
	4.1
	13.9

	132
	4.30
	1.13
	3.80
	5.44
	Female
	24.16
	47
	10
	57
	6.23
	158
	14
	106.36
	NA
	5.1

	133
	3.68
	1.07
	3.44
	4.76
	Female
	22.39
	28
	11
	50
	3.94
	262
	14
	126.64
	NA
	NA

	134
	3.46
	1.20
	2.89
	4.66
	Male
	26.84
	31
	39
	81
	3.86
	389
	23
	111.41
	6.1
	19.6

	135
	2.32
	2.20
	1.05
	4.52
	Male
	27.84
	30
	35
	83
	4
	368
	22
	109.1
	5.2
	16.4

	136
	4.28
	1.41
	3.02
	5.69
	Male
	27
	47
	33
	83
	6.64
	356
	24
	96.68
	3.9
	10.3

	137
	2.59
	0.89
	2.92
	3.47
	Female
	21.26
	25
	8
	66
	4.04
	332
	19
	111.62
	4
	11.8

	138
	3.75
	1.06
	3.52
	4.81
	Female
	18.07
	27
	14
	54
	3.54
	201
	17
	124.35
	4.4
	14.3

	139
	4.58
	1.35
	3.39
	5.93
	Male
	NA
	32
	31
	73
	5
	NA
	NA
	116.79
	NA
	NA

	140
	4.17
	0.91
	4.57
	5.08
	Female
	20.31
	29
	12
	49
	6.45
	144
	17
	126.87
	3
	7.8

	141
	3.65
	1.64
	2.22
	5.29
	Male
	17.67
	28
	26
	87
	4.8
	378
	21
	104.17
	7
	19.8

	142
	3.27
	0.96
	3.39
	4.23
	Female
	20.15
	37
	12
	48
	4.94
	215
	18
	120.1
	3.5
	13.1

	143
	4.49
	1.31
	3.43
	5.81
	Male
	26.68
	49
	17
	76
	6.12
	375
	26
	101.39
	4.4
	13

	144
	3.60
	0.86
	4.17
	4.47
	Female
	23.21
	36
	8
	50
	4.57
	247
	16
	119.67
	NA
	6

	145
	3.16
	0.89
	3.54
	4.05
	Female
	22.27
	36
	10
	59
	5.84
	330
	15
	113.34
	3.2
	10.7

	146
	2.40
	1.44
	1.66
	3.84
	Male
	20.43
	39
	19
	81
	4.92
	399
	19
	105.52
	NA
	NA

	147
	4.26
	1.38
	3.09
	5.64
	Male
	27.16
	54
	45
	88
	6.52
	429
	38
	85.97
	7.8
	22.3

	148
	6.08
	1.03
	5.91
	7.11
	Female
	NA
	30
	10
	53
	4.57
	NA
	14
	122.39
	NA
	NA

	149
	2.53
	2.12
	1.19
	4.64
	Male
	33.29
	35
	33
	89
	5.1
	630
	19
	96.69
	3.6
	13.8

	150
	3.65
	1.61
	2.26
	5.26
	Female
	19.72
	40
	16
	53
	4.77
	242
	19
	113.85
	3
	8.6

	151
	2.55
	3.17
	0.81
	5.72
	Male
	25.62
	59
	20
	97
	5.31
	554
	20
	73.5
	2.9
	9.3

	152
	5.18
	1.98
	2.62
	7.16
	Male
	28.17
	44
	17
	71
	5.2
	356
	18
	108.49
	3.5
	12.5

	153
	3.79
	1.78
	2.13
	5.56
	Male
	24.17
	37
	17
	70
	4.53
	314
	16
	114.13
	3.4
	12

	154
	5.35
	3.05
	1.75
	8.39
	Male
	25.56
	68
	23
	58
	6.5
	330
	19
	99.74
	2.6
	8.9

	155
	4.67
	1.56
	3.00
	6.23
	Male
	23.78
	67
	21
	77
	5.73
	408
	22
	89.37
	6
	21.2

	156
	3.52
	2.16
	1.63
	5.68
	Male
	28.11
	35
	71
	67
	4.02
	582
	35
	118.46
	3.6
	13.2

	157
	5.52
	2.20
	2.51
	7.72
	Male
	24.56
	27
	15
	67
	6.8
	381
	18
	124.7
	2.9
	7.6

	158
	4.38
	1.91
	2.29
	6.29
	Male
	25.59
	30
	21
	76
	3.61
	369
	17
	116.57
	2.9
	10.9

	159
	5.25
	1.75
	3.00
	7.01
	Male
	21.45
	30
	14
	67
	4.21
	296
	11
	122.2
	4.8
	16.4

	160
	4.55
	1.33
	3.42
	5.87
	Male
	21.45
	38
	21
	75
	3.7
	359
	28
	110.27
	6.6
	21.5

	161
	3.87
	2.03
	1.91
	5.89
	Male
	28.13
	36
	48
	74
	4.25
	497
	36
	112.97
	6.2
	20.8

	162
	2.73
	1.96
	1.39
	4.69
	Male
	24.93
	30
	15
	69
	5.28
	418
	23
	121.15
	12.6
	37.9

	163
	5.10
	1.47
	3.48
	6.57
	Male
	19.56
	36
	10
	75
	4.03
	340
	16
	111.65
	3.9
	15.1

	164
	4.61
	1.89
	2.44
	6.50
	Male
	24.92
	29
	33
	79
	4.34
	439
	22
	115.53
	3.9
	12.9

	165
	4.19
	1.66
	2.53
	5.85
	Male
	30.71
	26
	36
	72
	4.18
	445
	23
	122.28
	3.6
	10.4

	166
	3.78
	1.38
	2.74
	5.16
	Female
	22.76
	23
	16
	48
	4.52
	315
	16
	133.2
	6.6
	19.2

	167
	2.88
	2.01
	1.43
	4.89
	Male
	32.46
	34
	15
	85
	7.32
	549
	14
	102.52
	4.2
	13.8

	168
	4.30
	2.52
	1.71
	6.82
	Male
	25.37
	32
	37
	79
	4.16
	642
	26
	113.02
	2.6
	9.3

	169
	4.50
	1.32
	3.41
	5.82
	Female
	21.62
	28
	NA
	59
	3.22
	291
	17
	119.73
	4.1
	14.2

	170
	3.70
	1.59
	2.32
	5.29
	Male
	22.89
	36
	11
	97
	5.41
	439
	14
	86.52
	4.5
	14.3

	171
	3.60
	1.46
	2.46
	5.05
	Male
	22.69
	30
	18
	109
	6.41
	603
	19
	78.04
	3.6
	11.9

	172
	3.79
	1.29
	2.94
	5.07
	Male
	21.59
	24
	10
	69
	4.59
	349
	17
	126.13
	6.8
	19.9

	173
	3.78
	0.94
	4.05
	4.72
	Female
	19.34
	38
	11
	67
	2.82
	221
	17
	99.76
	3.5
	9

	174
	2.78
	1.14
	2.44
	3.92
	Male
	24.24
	29
	11
	72
	3.45
	361
	15
	119.47
	5.6
	16.8

	175
	3.72
	1.14
	3.28
	4.85
	Male
	20.9
	27
	10
	66
	5.08
	369
	15
	125.36
	6.2
	20.6

	176
	4.30
	1.71
	2.51
	6.02
	Male
	25.76
	31
	27
	70
	5.34
	421
	24
	119.67
	2.8
	10.8

	177
	3.09
	1.82
	1.70
	4.91
	Female
	29.72
	25
	30
	73
	4.59
	558
	19
	98.81
	3.3
	11.3

	178
	4.31
	1.49
	2.89
	5.80
	Male
	23.08
	29
	17
	66
	4.14
	280
	16
	124.46
	4.2
	10.5

	179
	4.59
	1.33
	3.45
	5.93
	Male
	29.24
	32
	37
	70
	5.21
	340
	18
	118.66
	3.4
	12.1

	180
	5.05
	1.41
	3.57
	6.46
	Female
	19.98
	31
	21
	67
	7.35
	247
	26
	105.18
	3.1
	10.8

	181
	3.13
	1.56
	2.01
	4.69
	Male
	22.75
	30
	42
	66
	4.5
	400
	24
	122.88
	5.8
	18.4

	182
	2.32
	1.58
	1.47
	3.90
	Male
	24.47
	79
	22
	100
	7.37
	294
	17
	61.62
	4.7
	10.9

	183
	4.65
	1.36
	3.42
	6.01
	Male
	24.67
	29
	25
	78
	5.07
	306
	19
	115.54
	3.7
	10

	184
	4.67
	1.42
	3.30
	6.09
	Male
	23.39
	27
	22
	73
	4.49
	378
	20
	120.52
	5.7
	16.1

	185
	3.66
	1.36
	2.70
	5.02
	Male
	21.23
	28
	29
	72
	3.69
	373
	19
	120.65
	5.6
	13.2

	186
	3.19
	1.52
	2.10
	4.71
	Male
	20.85
	78
	23
	71
	5.88
	243
	21
	85.41
	7.6
	20.8

	187
	4.77
	1.72
	2.77
	6.49
	Male
	26.01
	29
	81
	63
	4.08
	341
	42
	126.66
	3.6
	11.2

	188
	5.26
	2.07
	2.54
	7.33
	Male
	27.93
	24
	137
	86
	4.95
	498
	56
	109.11
	3.8
	14.1

	189
	4.43
	1.91
	2.32
	6.35
	Male
	33.65
	30
	45
	80
	6.19
	485
	30
	113.81
	4.2
	18.1

	190
	5.23
	1.80
	2.90
	7.04
	Male
	28.44
	22
	21
	87
	5.24
	489
	22
	108.4
	2.2
	7

	191
	4.33
	1.04
	4.18
	5.37
	Male
	21.54
	27
	11
	75
	4.23
	315
	15
	119.54
	6.6
	17.6

	192
	2.74
	1.60
	1.71
	4.34
	Male
	23.59
	23
	21
	67
	3.69
	380
	39
	128.65
	8.4
	25.9

	193
	3.53
	1.56
	2.27
	5.09
	Male
	20.73
	78
	10
	95
	6.76
	376
	23
	66.06
	6.5
	19.4

	194
	3.55
	1.79
	1.98
	5.34
	Male
	19.03
	26
	15
	82
	4.85
	408
	16
	113.57
	3.8
	12.8

	195
	3.40
	1.63
	2.09
	5.03
	Male
	24.2
	65
	28
	77
	6.81
	297
	20
	90.49
	7.1
	26

	196
	4.81
	1.58
	3.04
	6.40
	Male
	25.35
	78
	15
	84
	5.81
	264
	23
	76.35
	3.3
	10.7

	197
	3.51
	1.46
	2.40
	4.97
	Male
	24.52
	66
	27
	86
	9.3
	347
	24
	81.22
	5.4
	13.6

	198
	3.13
	1.60
	1.96
	4.73
	Male
	27.42
	81
	13
	110
	10.25
	395
	17
	54.08
	7.1
	18.6

	199
	5.01
	1.06
	4.74
	6.07
	Female
	20.54
	42
	17
	52
	4.53
	300
	16
	112.91
	NA
	8.7

	200
	3.33
	1.17
	2.84
	4.51
	Male
	21.41
	49
	17
	81
	7.54
	370
	20
	98.41
	3.9
	17.4

	201
	3.91
	0.90
	4.33
	4.81
	Female
	22.81
	67
	19
	54
	5.91
	296
	20
	93.69
	2.5
	11.8

	202
	3.15
	1.22
	2.57
	4.37
	Male
	34.85
	69
	62
	64
	4.87
	336
	39
	94.73
	7.2
	21.4

	203
	2.69
	1.65
	1.63
	4.34
	Male
	22.37
	23
	35
	71
	5.48
	365
	21
	125.34
	6.8
	22.5

	204
	4.06
	1.24
	3.29
	5.30
	Male
	24.84
	25
	29
	82
	4.86
	328
	21
	114.02
	4
	10.5

	205
	4.20
	1.63
	2.58
	5.83
	Male
	NA
	27
	17
	74
	5.45
	356
	18
	120.02
	5.3
	16.1

	206
	4.05
	1.25
	3.25
	5.30
	Male
	25.7
	30
	34
	65
	5.07
	342
	26
	124.23
	5.5
	20.6

	207
	4.50
	1.48
	3.05
	5.97
	Male
	22.41
	41
	18
	83
	4.8
	425
	19
	100.93
	5.5
	26.9

	208
	4.50
	2.34
	1.92
	6.85
	Male
	34.55
	36
	46
	62
	3.29
	464
	27
	120.75
	3.9
	12.4

	209
	4.65
	1.54
	3.01
	6.19
	Male
	24.95
	42
	21
	68
	3.31
	346
	20
	111.64
	2.5
	7.6

	210
	3.99
	1.88
	2.13
	5.87
	Male
	27.62
	28
	21
	87
	3.26
	401
	17
	103.96
	5.1
	19.3

	211
	4.65
	1.43
	3.25
	6.08
	Male
	22.29
	24
	12
	88
	3.34
	306
	11
	105.48
	3.6
	10.6

	212
	4.28
	2.53
	1.69
	6.81
	Male
	27.73
	34
	53
	81
	4.18
	500
	27
	109.11
	3
	9.4

	213
	3.00
	1.33
	2.25
	4.34
	Male
	23.15
	27
	31
	84
	4.65
	413
	20
	109.48
	3.9
	14.5

	214
	3.74
	1.17
	3.19
	4.91
	Male
	21.78
	27
	14
	73
	6.29
	357
	18
	120.64
	3.9
	11.6

	215
	2.79
	1.54
	1.82
	4.33
	Male
	NA
	45
	48
	60
	4.59
	412
	23
	115.02
	5.8
	23.3



Abbreviations: BH4, tetrahydrobiopterin; BH2, dihydrobiopterin; BMI, body mass index; ALT, alanine aminotransferase; AST, aspartate aminotransferase; DBIL, direct bilirubin; TBIL, total bilirubin; Cr, creatinine; eGFR, glomerular filtration rate; UA, uric acid; Ur, Urea; NA, not available.

Units: BH4, BH2 and total biopterins (ng/mL); age (years); BMI (kg/m2); ALT and AST (U/L); DBIL, TBIL, Cr and UA (μmol/L); eGFR (mL/min); Ur (mmol/L)


[bookmark: _Hlk123252169]Table S6. General characteristics of the apparently healthy population.

	Variables
	Mean
	SD
	Median
	P 25
	P 75
	N

	BH4 (ng/mL)
	3.51
	0.94
	3.53
	2.79
	4.24
	215

	BH2 (ng/mL)
	1.54
	0.48
	1.48
	1.21
	1.74
	215

	BH4/BH2
	2.45
	0.84
	2.38
	1.83
	2.98
	215

	Total biopterins (ng/mL)
	5.05
	1.14
	5.05
	4.28
	5.87
	215

	Gender (M/F)
	
	155/60

	Age (years)
	49
	19
	44
	31
	67
	215

	BMI (kg/m2)
	24.85
	3.59
	24.52
	22.39
	26.85
	195

	ALT (U/L)
	26
	22
	20
	15
	30
	208

	AST (U/L)
	23
	13
	21
	18
	26
	212

	DBIL (μmol/L)
	4.6
	1.7
	4.1
	3.4
	5.8
	187

	TBIL (μmol/L)
	14.7
	5.3
	13.8
	10.8
	18.0
	194

	Cr (μmol/L)
	72
	19
	71
	59
	81
	215

	eGFR (mL/min)
	101.09
	19.89
	104.74
	90.49
	116.00
	214

	UA (μmol/L)
	361
	91
	357
	296
	418
	211

	Ur (mmol/L)
	5.11
	1.40
	4.92
	4.18
	5.66
	215





Table S7. Age and gender differences for BH4, BH2, BH4/BH2 and total biopterins levels after multivariable linear regression analysis.

	Biopterins
	Variables
	B
	95% CI
	P

	BH4
	Age (years)
	-0.020
	-0.026 to -0.014
	< 0.001

	
	Gender (F/M)
	-0.012
	-0.273 to 0.248
	0.926

	BH2
	Age (years)
	-0.004
	-0.007 to -0.001
	0.018

	
	Gender (F/M)
	0.271
	0.133 to 0.410
	< 0.001

	BH4/BH2
	Age (years)
	-0.008
	-0.014 to -0.003
	0.004

	
	Gender (F/M)
	-0.562
	-0.798 to -0.326
	< 0.001

	Total biopterins
	Age (years)
	-0.024
	-0.031 to -0.016
	< 0.001

	
	Gender (F/M)
	0.259
	-0.055 to 0.573
	0.106




Table S8. Multivariable linear regression analysis for investigating the implication of BMI and UA on biopterins.

	Variables
	BH4
	BH2

	
	B
	95% CI
	P
	B
	95% CI
	P

	(Constant)
	5.661
	4.609 to 6.712
	<0.001
	0.333
	-0.185 to 0.852
	0.206

	Gender (F/M)
	0.397
	0.056 to 0.738
	0.023
	0.082
	-0.086 to 0.251
	0.335

	Age (years)
	-0.015
	-0.023 to -0.007
	<0.001
	-0.003
	-0.007 to 0.001
	0.185

	ALT (U/L)
	0.015
	0.002 to 0.029
	0.030
	0.004
	-0.003 to 0.011
	0.247

	AST (U/L)
	-0.015
	-0.046 to 0.015
	0.324
	-0.004
	-0.019 to 0.011
	0.612

	DBIL (μmol/L)
	-0.130
	-0.302 to 0.041
	0.136
	0.054
	-0.030 to 0.139
	0.207

	TBIL (μmol/L)
	0.013
	-0.042 to 0.068
	0.634
	-0.013
	-0.040 to 0.014
	0.334

	Urea (mmol/L)
	0.002
	-0.101 to 0.104
	0.977
	-0.005
	-0.056 to 0.045
	0.833

	UA (μmol/L)
	-0.003
	-0.005 to -0.001
	0.001
	0.001
	0.000 to 0.002
	0.006

	BMI (kg/m²)
	-0.006
	-0.046 to 0.035
	0.790
	0.033
	0.013 to 0.053
	0.002

	Variables
	BH4/BH2
	Total biopterins

	
	B
	95% CI
	P
	B
	95% CI
	P

	(Constant)
	5.398
	4.567 to 6.229
	<0.001
	5.994
	4.707 to 7.281
	<0.001

	Gender (F/M)
	-0.011
	-0.281 to 0.258
	0.935
	0.480
	0.062 to 0.897
	0.025

	Age (years)
	-0.006
	-0.013 to 0.000
	0.048
	-0.018
	-0.028 to -0.008
	0.001

	ALT (U/L)
	0.004
	-0.007 to 0.015
	0.520
	0.019
	0.002 to 0.037
	0.025

	AST (U/L)
	-0.004
	-0.028 to 0.020
	0.725
	-0.019
	-0.057 to 0.018
	0.313

	DBIL (μmol/L)
	-0.106
	-0.242 to 0.029
	0.124
	-0.076
	-0.286 to 0.134
	0.476

	TBIL (μmol/L)
	0.012
	-0.031 to 0.055
	0.589
	-3.889E-5
	-0.067 to 0.067
	0.999

	Urea (mmol/L)
	0.024
	-0.057 to 0.106
	0.553
	-0.004
	-0.130 to 0.122
	0.951

	UA (μmol/L)
	-0.003
	-0.005 to -0.002
	<0.001
	-0.002
	-0.004 to 0.000
	0.081

	BMI (kg/m²)
	-0.048
	-0.081 to -0.016
	0.004
	0.027
	-0.023 to 0.077
	0.284








[image: C:\Users\Administrator\Desktop\BH4 VS reference\figures\Figure S2.tif]

Figure S2. The QQ plots and distribution histograms (as inserts) of (A) BH4; (B) BH2; (C) BH4/BH2 and (D) total biopterins.
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Figure S3. The scatter plots of BMI versus (A) BH4; (B) BH2; (C) BH4/BH2 and (D) total biopterins.
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Figure S4. The scatter plots of UA versus (A) BH4; (B) BH2; (C) BH4/BH2 and (D) total biopterins.
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