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Supplementary Table S1. Demographics of enrolled subjects.
	Subject
	Sex
	Age
(y)
	BMI
	CFTR
	Prior HEMT
	ETI Duration
(months)
	ppFEV1
(GLI)
	NE Activity (ng/mL)
	NE Activity (Hi/Lo)
	Infection Status
	Pancreas Sufficiency
	Insulin
	Race

	1
	M
	31
	21.9
	HZ
	None
	20
	29.7
	1627.6
	High
	PA
	No
	No
	White

	2
	F
	32
	16.5
	OT
	None
	0
	28.8
	1587.2
	High
	PA
	No
	No
	Asian

	3
	M
	40
	N/A
	HO
	IvaTez
	21
	61.4
	338.8
	Low
	PA
	No
	No
	White

	4
	F
	28
	24.4
	HO
	IvaTez
	11
	90.9
	0.0
	Low
	PA, SA
	No
	No
	White

	5
	F
	28
	21.4
	OT
	None
	0
	63.0
	1520.1
	High
	SA
	No
	No
	White

	6
	M
	31
	23.4
	HZ
	None
	27
	N/A
	1549.1
	High
	N/A
	No
	No
	White

	7
	F
	31
	N/A
	HO
	IvaTez
	22
	66.6
	1423.5
	High
	SA
	No
	No
	White

	8
	F
	27
	18.4
	HZ
	None
	16
	31.8
	1060.8
	High
	SA
	No
	No
	Black

	9
	M
	25
	21.7
	HO
	IvaLum
	15
	75.5
	105.6
	Low
	SA
	No
	Yes
	White

	10
	M
	35
	23.9
	HZ
	None
	0
	113.6
	0.0
	Low
	NF
	Yes
	No
	White

	11
	M
	36
	26.7
	HO
	IvaTez
	13
	60.3
	1611.3
	High
	PA
	No
	No
	White

	12
	M
	32
	25.7
	HO
	IvaTez
	14
	49.9
	689.9
	High
	SA
	No
	No
	White

	13
	F
	47
	28.4
	HO
	IvaLum
	0
	85.1
	1649.4
	High
	PA
	No
	No
	White

	14
	M
	23
	N/A
	HO
	IvaTez
	17
	70.3
	0.0
	Low
	NF
	No
	No
	Black

	15
	M
	27
	25.2
	HZ
	None
	32
	87.7
	1307.8
	High
	PA
	No
	No
	White

	16
	M
	22
	22.5
	HZ
	None
	0
	92.2
	1626.7
	High
	SA
	No
	No
	White

	17
	M
	27
	18.5
	HO
	IvaLum
	11
	56.4
	1456.9
	High
	A. xylosoxidans/denitrificans
	No
	No
	White

	18
	M
	23
	N/A
	HZ
	None
	13
	48.4
	948.5
	High
	PA
	No
	No
	White

	19
	M
	21
	25
	HO
	IvaTez
	10
	95.3
	0.0
	Low
	SA
	No
	No
	White

	20
	M
	22
	N/A
	OT
	Iva
	12
	63.4
	1235.7
	High
	PA
	No
	No
	White

	21
	F
	24
	22.3
	HZ
	None
	13
	92.2
	1500.9
	High
	PA, SA, C. indologenes
	No
	No
	White

	22
	F
	30
	N/A
	HO
	IvaTez
	16
	58.9
	1159.3
	High
	PA
	No
	No
	White

	23
	M
	21
	N/A
	HO
	None
	0
	52.2
	1552.6
	High
	PA, SA
	No
	No
	White

	24
	M
	21
	26.4
	HO
	IvaTez
	14
	116.0
	0.0
	Low
	PA, S. maltophilia
	No
	No
	White

	25
	F
	25
	20.6
	HO
	IvaTez
	6
	81.2
	912.3
	High
	PA, SA
	No
	Yes
	White

	26
	F
	38
	N/A
	HO
	IvaTez
	11
	39.1
	1113.6
	High
	PA
	No
	Yes
	White

	27
	F
	35
	N/A
	HZ
	Iva
	4
	79.3
	1476.8
	High
	PA
	No
	Yes
	White

	28
	M
	66
	27
	HZ
	Iva
	22
	52.8
	386.7
	Low
	NF
	No
	Yes
	White

	29
	M
	25
	19.2
	HO
	None
	0
	81.5
	1599.2
	High
	SA, S. maltophilia
	No
	No
	White

	30
	F
	23
	N/A
	OT
	None
	0
	52.5
	1210.3
	High
	N/A
	No
	No
	White

	31
	M
	31
	21
	HO
	IvaTez
	9
	81.1
	49.5
	Low
	SA
	No
	No
	White

	32
	M
	28
	24.4
	HO
	IvaLum
	10
	106.3
	166.0
	Low
	SA
	No
	No
	White

	33
	F
	25
	25.8
	HO
	IvaTez
	28
	85.7
	1415.3
	High
	NF
	No
	No
	White

	34
	M
	32
	26.2
	HO
	None
	27
	105.5
	140.5
	Low
	SA
	No
	No
	White

	35
	M
	26
	N/A
	HZ
	None
	16
	69.2
	0.0
	Low
	Poly
	No
	No
	White

	36
	M
	43
	28.6
	HZ
	None
	18
	90.2
	241.7
	Low
	SA
	No
	No
	Black

	37
	F
	28
	20.2
	HZ
	None
	5
	91.4
	1542.5
	High
	SA
	No
	Yes
	White

	38
	M
	35
	25.1
	HO
	IvaTez
	4
	106.6
	83.2
	Low
	SA
	No
	No
	White

	39
	M
	35
	21.5
	HO
	None
	0
	26.8
	1354.3
	High
	PA
	No
	Yes
	N/A



Abbreviations: A. xylosoxidans/denitrificans, Achromobacter; BMI, body mass index; C. indologenes, Chryseobacterium; CFTR, CF transmembrane conductance regulator; ETI, elexacaftor-tezacaftor-ivacaftor; F, female; GLI, Global Lung Initiative; HO, homozygous for delta F508 mutation; HZ, heterozygous for delta F508 mutation; Iva, Ivacaftor; IvaLum, Ivacaftor/Lumacaftor; IvaTez, Ivacaftor/Tezacaftor; M, male; N/A, data not available; NF, normal flora; OT, other mutations; PA, Pseudomonas aeruginosa; Poly, multiple pathogens; ppFEV1, percent predicted forced expiratory volume in one second; SA, Staphylococcus aureus; S. maltophilia, Stenotrophomonas.

Supplementary Table S2. Wilcoxon-significant (p<0.05, q<0.05) metabolites in sputum, NEHi or NELo. Metabolites with “_(retention time, min)” appended to their names were identified solely by MS2 database match.
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Supplementary Table S3. Assay Data Availability. Subject IDs match those of Supplementary Table 1.
	Subject No.
	NE Activity
	MPO Activity
	Cytokine Panel
Mesoscale
	Cytokine Panel
ELISA IL1RA
	Cytokine Panel
ELISA IL8
	Metabolomics

	1
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	3
	Yes
	No
	Yes
	Yes
	Yes
	No

	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	5
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	6
	Yes
	No
	Yes
	Yes
	Yes
	No

	7
	Yes
	Yes
	Yes
	Yes
	Yes
	No

	8
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	9
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	10
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	11
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	12
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	13
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	14
	Yes
	Yes
	Yes
	Yes
	No
	Yes

	15
	Yes
	Yes
	Yes
	Yes
	Yes
	No

	16
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	17
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	18
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	19
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	20
	Yes
	No
	Yes
	Yes
	Yes
	No

	21
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	22
	Yes
	Yes
	Yes
	Yes
	No
	Yes

	23
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	24
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	25
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	26
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	27
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	28
	Yes
	Yes
	Yes
	Yes
	Yes
	No

	29
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	30
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	31
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	32
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	33
	Yes
	No
	Yes
	Yes
	Yes
	No

	34
	Yes
	No
	Yes
	No
	No
	No

	35
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	36
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	37
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	38
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	39
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes



	Subject No.
	NE Activity
	MPO Activity
	Cytokine Panel
Mesoscale
	Cytokine Panel
ELISA IL1RA
	Cytokine Panel
ELISA IL8
	Metabolomics

	1
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	3
	Yes
	No
	Yes
	Yes
	Yes
	No

	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	5
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	6
	Yes
	No
	Yes
	Yes
	Yes
	No

	7
	Yes
	Yes
	Yes
	Yes
	Yes
	No

	8
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	9
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	10
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	11
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	12
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	13
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	14
	Yes
	Yes
	Yes
	Yes
	No
	Yes

	15
	Yes
	Yes
	Yes
	Yes
	Yes
	No

	16
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	17
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	18
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	19
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	20
	Yes
	No
	Yes
	Yes
	Yes
	No

	21
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	22
	Yes
	Yes
	Yes
	Yes
	No
	Yes

	23
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	24
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	25
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	26
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	27
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	28
	Yes
	Yes
	Yes
	Yes
	Yes
	No

	29
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	30
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	31
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	32
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	33
	Yes
	No
	Yes
	Yes
	Yes
	No

	34
	Yes
	No
	Yes
	No
	No
	No

	35
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	36
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	37
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	38
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	39
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes




Figure Legends

Supplementary Figure S1. PwCF taking ETI present similar level of cytokine burden compared to PwCF not taking any HEMT. Eighteen cytokines and chemokines were assayed using Mesoscale or ELISA assay. All data are presented as median with interquartile range, with individual data points. The Mann-Whitney tests for CCL4 (panel B) and CXCL11 (panel E) were significant (p=0.009 and p=0.0292, respectively). However, none of these results were statistically significant after adjusting for multiple comparisons using Benjamini-Hochberg correction. n=9 pwCF not taking HEMT and n=30 pwCF using ETI, except for IL-8 (n=27 ETI) and IL-1RA (n=29 ETI).

[bookmark: _Hlk205388225]Supplementary Figure S2. No metabolites discriminate sputum of pwCF taking ETI from those on no modulators except for expected drugs ivacaftor and tezacaftor. Elexacaftor was not detected. Wilcoxon’s rank-sum test with unequal variance assumption. -log10(FDR-adjusted p-value) is shown on the y-axis. n=22 PwCF on ETI and n=9 taking no HEMT.

Supplementary Figure S3. PwCF taking ETI show similar level of burden for some interleukins and chemokines regardless of NEHi or NELo status. Six immune mediators assayed using Mesoscale or ELISA assay that were not significantly different between NEHi and NELo subpopulations. All data are presented as median with interquartile range, with individual data points. None of these results were statistically significant after adjusting for multiple comparisons using Benjamini-Hochberg correction. n=17 pwCF NEHi and n=13 NELo, except for IL-1RA (n=12 NELo).
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Metabolite p.value neg.log.p FDR

PE(18:1 18:1) 0.00020722| 3.6836| 0.02186
PC(33:2) 0.00042991 3.3666| 0.02186
PC(0-41:11) 0.00042991 3.3666| 0.02186
PC(0-41:12) 0.00042991 3.3666| 0.02186
PC(P-39:10) 0.00042991 3.3666| 0.02186
PE(P-18:0 20:4) 0.00042991 3.3666| 0.02186
PE(20:4 18:0) 0.00060002| 3.2218| 0.02186
PE(P-18:1 20:4) 0.00060002| 3.2218| 0.02186
Xanthosine 0.00060002| 3.2218| 0.02186
PC(0O-36:3) 0.00083199| 3.0799| 0.02186
1,5-Naphthalenediamine 6.369 0.0011289| 2.9473| 0.02186
PC(0O-36:4) 0.0011289| 2.9473| 0.02186
PE(O-18:2 20:4) 0.0011289| 2.9473| 0.02186
Allantoin 0.0015186| 2.8186| 0.02186
Orotic acid 0.0015186| 2.8186| 0.02186
PC(0O-38:5) 0.0015186| 2.8186| 0.02186
PC(0-39:10) 0.0015186| 2.8186| 0.02186
PC(0-43:13) 0.0015186| 2.8186| 0.02186
PE(16:0 18:2) 0.0015186| 2.8186| 0.02186
PE(O-16:1 20:4) 0.0015186| 2.8186| 0.02186
PE(P-16:0 20:4) 0.0015186| 2.8186| 0.02186
tert-Butyl N-[1-(aminocarbonyl)-3-methylbutyllcarbamate 4.116 0.0015186| 2.8186| 0.02186
L-Tryptophan 0.0020135| 2.6961| 0.02186
Methionine 0.0020135| 2.6961| 0.02186
N,N,N-Trimethyllysine 0.0020135| 2.6961| 0.02186
NAD+ 0.0020135| 2.6961| 0.02186
PC(O-13:1 22:6) 0.0020135| 2.6961| 0.02186
PC(0O-34:2) 0.0020135| 2.6961| 0.02186
PC(O-37:8) 0.0020135| 2.6961| 0.02186
P1(18:0 20:4) 0.0020135| 2.6961| 0.02186
PS(18:0 18:1) 0.0020135| 2.6961| 0.02186
SM (d18:1/24:1) 0.0020135| 2.6961| 0.02186
SM(d38:2) 0.0020135| 2.6961| 0.02186
Tolycaine 3.523 0.0020135| 2.6961| 0.02186
trans-3-Indoleacrylic acid 6.346 0.0020135| 2.6961| 0.02186
Dehydromethionine 0.0026475| 2.5772| 0.025151
L-Leucine 0.0026475| 2.5772| 0.025151
PC(40:6) 0.0026475| 2.5772| 0.025151
Phenylalanine 0.0026475| 2.5772| 0.025151
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		Metabolite		p.value		neg.log.p		FDR

		PE(18:1_18:1)		0.00020722		3.6836		0.02186

		PC(33:2)		0.00042991		3.3666		0.02186

		PC(O-41:11)		0.00042991		3.3666		0.02186

		PC(O-41:12)		0.00042991		3.3666		0.02186

		PC(P-39:10)		0.00042991		3.3666		0.02186

		PE(P-18:0_20:4)		0.00042991		3.3666		0.02186

		PE(20:4_18:0)		0.00060002		3.2218		0.02186

		PE(P-18:1_20:4)		0.00060002		3.2218		0.02186

		Xanthosine		0.00060002		3.2218		0.02186

		PC(O-36:3)		0.00083199		3.0799		0.02186

		1,5-Naphthalenediamine_6.369		0.0011289		2.9473		0.02186

		PC(O-36:4)		0.0011289		2.9473		0.02186
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		Allantoin		0.0015186		2.8186		0.02186

		Orotic acid		0.0015186		2.8186		0.02186

		PC(O-38:5)		0.0015186		2.8186		0.02186

		PC(O-39:10)		0.0015186		2.8186		0.02186

		PC(O-43:13)		0.0015186		2.8186		0.02186

		PE(16:0_18:2)		0.0015186		2.8186		0.02186

		PE(O-16:1_20:4)		0.0015186		2.8186		0.02186

		PE(P-16:0_20:4)		0.0015186		2.8186		0.02186

		tert-Butyl N-[1-(aminocarbonyl)-3-methylbutyl]carbamate_4.116		0.0015186		2.8186		0.02186

		L-Tryptophan		0.0020135		2.6961		0.02186

		Methionine		0.0020135		2.6961		0.02186

		N,N,N-Trimethyllysine		0.0020135		2.6961		0.02186

		NAD+		0.0020135		2.6961		0.02186

		PC(O-13:1_22:6)		0.0020135		2.6961		0.02186

		PC(O-34:2)		0.0020135		2.6961		0.02186

		PC(O-37:8)		0.0020135		2.6961		0.02186

		PI(18:0_20:4)		0.0020135		2.6961		0.02186

		PS(18:0_18:1)		0.0020135		2.6961		0.02186

		SM (d18:1/24:1)		0.0020135		2.6961		0.02186

		SM(d38:2)		0.0020135		2.6961		0.02186

		Tolycaine_3.523		0.0020135		2.6961		0.02186

		trans-3-Indoleacrylic acid_6.346		0.0020135		2.6961		0.02186

		Dehydromethionine		0.0026475		2.5772		0.025151
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		Phenylalanine		0.0026475		2.5772		0.025151
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		L-Isoleucine		0.0034362		2.4639		0.026115

		L-Tyrosine		0.0034362		2.4639		0.026115

		O-Acetylcarnitine		0.0034362		2.4639		0.026115

		PC(36:2)		0.0034362		2.4639		0.026115

		PC(36:3)		0.0034362		2.4639		0.026115

		PC(38:5)		0.0034362		2.4639		0.026115

		PC(40:8)		0.0034362		2.4639		0.026115

		PC(O-34:3)		0.0034362		2.4639		0.026115

		PC(O-40:7)		0.0034362		2.4639		0.026115

		SM (d18:1/18:1)		0.0034362		2.4639		0.026115

		Indole-3-lactic acid_5.32		0.004429		2.3537		0.029018

		N-Acetylmethionine		0.004429		2.3537		0.029018

		N-Acetylphenylalanine		0.004429		2.3537		0.029018

		N-Benzylformamide_6.942		0.004429		2.3537		0.029018

		PC(40:4)		0.004429		2.3537		0.029018

		SM(d32:2)		0.004429		2.3537		0.029018

		SM(d40:3)		0.004429		2.3537		0.029018

		UDP-glucose		0.004429		2.3537		0.029018

		Citrulline		0.0056445		2.2484		0.032499

		D-Alanine		0.0056445		2.2484		0.032499

		L-Threonine		0.0056445		2.2484		0.032499

		N-Acetylleucine		0.0056445		2.2484		0.032499

		PC(40:7)		0.0056445		2.2484		0.032499

		PC(P-41:12)		0.0056445		2.2484		0.032499

		PE(22:6_16:0)		0.0056445		2.2484		0.032499

		SM(d34:1)		0.0056445		2.2484		0.032499

		Choline		0.0071446		2.146		0.035259

		Ergothioneine		0.0071446		2.146		0.035259

		Guanosine diphosphate		0.0071446		2.146		0.035259

		L-Carnitine		0.0071446		2.146		0.035259

		LPC(O-16:0)		0.0071446		2.146		0.035259

		LPC(P-18:0)		0.0071446		2.146		0.035259

		Nicotinamide		0.0071446		2.146		0.035259

		PC(38:4)		0.0071446		2.146		0.035259

		PC(O-38:6)		0.0071446		2.146		0.035259

		SM(d42:3)		0.0071446		2.146		0.035259

		Taurine		0.0071446		2.146		0.035259

		AcCa(3:0)		0.008957		2.0478		0.039122

		Aspartic acid		0.008957		2.0478		0.039122

		Hypoxanthine		0.008957		2.0478		0.039122

		L-Pyroglutamic acid_8.081		0.008957		2.0478		0.039122

		LPE(O-16:1)		0.008957		2.0478		0.039122

		NP-016455_4.569		0.008957		2.0478		0.039122

		Palmitoylcarnitine (Peak 2)		0.008957		2.0478		0.039122

		SM(d32:1)		0.008957		2.0478		0.039122

		SM(d33:1)		0.008957		2.0478		0.039122

		Serine		0.008957		2.0478		0.039122

		Adenosine 5'-diphosphate		0.011153		1.9526		0.044147

		LPE(18:1)		0.011153		1.9526		0.044147

		LPE(20:4)		0.011153		1.9526		0.044147

		N6-Acetyl-L-lysine_6.804		0.011153		1.9526		0.044147

		NP-016455_4.584		0.011153		1.9526		0.044147

		O-Acetylserine (Peak 2)		0.011153		1.9526		0.044147

		Ophthalmic acid		0.011153		1.9526		0.044147

		PC(O-36:5)		0.011153		1.9526		0.044147

		PI(16:0_20:4)		0.011153		1.9526		0.044147

		AcCa(18:1)		0.01377		1.8611		0.048901

		AcCa(4:0)		0.01377		1.8611		0.048901

		Glutamic acid		0.01377		1.8611		0.048901

		Glycyl-L-leucine_5.901		0.01377		1.8611		0.048901

		Malic acid		0.01377		1.8611		0.048901

		Methionine sulfoxide		0.01377		1.8611		0.048901

		N-Alpha-acetyllysine		0.01377		1.8611		0.048901

		PS(18:0_18:2)		0.01377		1.8611		0.048901

		Phosphorylcholine		0.01377		1.8611		0.048901

		SM (d18:1/16:1)		0.01377		1.8611		0.048901

		Xanthine		0.01377		1.8611		0.048901
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Xanthosine monophosphate 0.0026475| 2.5772| 0.025151
|-Isoleucine 0.0034362| 2.4639| 0.026115
L-Tyrosine 0.0034362| 2.4639| 0.026115
O-Acetylcarnitine 0.0034362| 2.4639| 0.026115
PC(36:2) 0.0034362| 2.4639| 0.026115
PC(36:3) 0.0034362| 2.4639| 0.026115
PC(38:5) 0.0034362| 2.4639| 0.026115
PC(40:8) 0.0034362| 2.4639| 0.026115
PC(0O-34:3) 0.0034362| 2.4639| 0.026115
PC(0O-40:7) 0.0034362| 2.4639| 0.026115
SM (d18:1/18:1) 0.0034362| 2.4639| 0.026115
Indole-3-lactic acid 5.32 0.004429| 2.3537| 0.029018
N-Acetylmethionine 0.004429( 2.3537| 0.029018
N-Acetylphenylalanine 0.004429| 2.3537| 0.029018
N-Benzylformamide 6.942 0.004429| 2.3537| 0.029018
PC(40:4) 0.004429| 2.3537| 0.029018
SM(d32:2) 0.004429| 2.3537| 0.029018
SM(d40:3) 0.004429| 2.3537| 0.029018
UDP-glucose 0.004429| 2.3537| 0.029018
Citrulline 0.0056445| 2.2484| 0.032499
D-Alanine 0.0056445| 2.2484| 0.032499
L-Threonine 0.0056445| 2.2484| 0.032499
N-Acetylleucine 0.0056445| 2.2484| 0.032499
PC(40:7) 0.0056445| 2.2484| 0.032499
PC(P-41:12) 0.0056445| 2.2484| 0.032499
PE(22:6 16:0) 0.0056445| 2.2484| 0.032499
SM(d34:1) 0.0056445| 2.2484| 0.032499
Choline 0.0071446 2.146| 0.035259
Ergothioneine 0.0071446 2.146| 0.035259
Guanosine diphosphate 0.0071446 2.146| 0.035259
L-Carnitine 0.0071446 2.146| 0.035259
LPC(0O-16:0) 0.0071446 2.146| 0.035259
LPC(P-18:0) 0.0071446 2.146| 0.035259
Nicotinamide 0.0071446 2.146| 0.035259
PC(38:4) 0.0071446 2.146| 0.035259
PC(0O-38:6) 0.0071446 2.146| 0.035259
SM(d42:3) 0.0071446 2.146| 0.035259
Taurine 0.0071446 2.146| 0.035259
AcCa(3:0) 0.008957| 2.0478| 0.039122
Aspartic acid 0.008957| 2.0478| 0.039122
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Supplementary Table S2

		Metabolite		p.value		neg.log.p		FDR

		PE(18:1_18:1)		0.00020722		3.6836		0.02186

		PC(33:2)		0.00042991		3.3666		0.02186

		PC(O-41:11)		0.00042991		3.3666		0.02186

		PC(O-41:12)		0.00042991		3.3666		0.02186

		PC(P-39:10)		0.00042991		3.3666		0.02186

		PE(P-18:0_20:4)		0.00042991		3.3666		0.02186

		PE(20:4_18:0)		0.00060002		3.2218		0.02186

		PE(P-18:1_20:4)		0.00060002		3.2218		0.02186

		Xanthosine		0.00060002		3.2218		0.02186

		PC(O-36:3)		0.00083199		3.0799		0.02186

		1,5-Naphthalenediamine_6.369		0.0011289		2.9473		0.02186

		PC(O-36:4)		0.0011289		2.9473		0.02186

		PE(O-18:2_20:4)		0.0011289		2.9473		0.02186

		Allantoin		0.0015186		2.8186		0.02186

		Orotic acid		0.0015186		2.8186		0.02186

		PC(O-38:5)		0.0015186		2.8186		0.02186

		PC(O-39:10)		0.0015186		2.8186		0.02186

		PC(O-43:13)		0.0015186		2.8186		0.02186

		PE(16:0_18:2)		0.0015186		2.8186		0.02186

		PE(O-16:1_20:4)		0.0015186		2.8186		0.02186

		PE(P-16:0_20:4)		0.0015186		2.8186		0.02186

		tert-Butyl N-[1-(aminocarbonyl)-3-methylbutyl]carbamate_4.116		0.0015186		2.8186		0.02186

		L-Tryptophan		0.0020135		2.6961		0.02186

		Methionine		0.0020135		2.6961		0.02186

		N,N,N-Trimethyllysine		0.0020135		2.6961		0.02186

		NAD+		0.0020135		2.6961		0.02186

		PC(O-13:1_22:6)		0.0020135		2.6961		0.02186

		PC(O-34:2)		0.0020135		2.6961		0.02186

		PC(O-37:8)		0.0020135		2.6961		0.02186

		PI(18:0_20:4)		0.0020135		2.6961		0.02186

		PS(18:0_18:1)		0.0020135		2.6961		0.02186

		SM (d18:1/24:1)		0.0020135		2.6961		0.02186

		SM(d38:2)		0.0020135		2.6961		0.02186

		Tolycaine_3.523		0.0020135		2.6961		0.02186

		trans-3-Indoleacrylic acid_6.346		0.0020135		2.6961		0.02186

		Dehydromethionine		0.0026475		2.5772		0.025151

		L-Leucine		0.0026475		2.5772		0.025151

		PC(40:6)		0.0026475		2.5772		0.025151

		Phenylalanine		0.0026475		2.5772		0.025151

		Xanthosine monophosphate		0.0026475		2.5772		0.025151

		L-Isoleucine		0.0034362		2.4639		0.026115

		L-Tyrosine		0.0034362		2.4639		0.026115

		O-Acetylcarnitine		0.0034362		2.4639		0.026115

		PC(36:2)		0.0034362		2.4639		0.026115

		PC(36:3)		0.0034362		2.4639		0.026115

		PC(38:5)		0.0034362		2.4639		0.026115

		PC(40:8)		0.0034362		2.4639		0.026115

		PC(O-34:3)		0.0034362		2.4639		0.026115

		PC(O-40:7)		0.0034362		2.4639		0.026115

		SM (d18:1/18:1)		0.0034362		2.4639		0.026115

		Indole-3-lactic acid_5.32		0.004429		2.3537		0.029018

		N-Acetylmethionine		0.004429		2.3537		0.029018

		N-Acetylphenylalanine		0.004429		2.3537		0.029018

		N-Benzylformamide_6.942		0.004429		2.3537		0.029018

		PC(40:4)		0.004429		2.3537		0.029018

		SM(d32:2)		0.004429		2.3537		0.029018

		SM(d40:3)		0.004429		2.3537		0.029018

		UDP-glucose		0.004429		2.3537		0.029018

		Citrulline		0.0056445		2.2484		0.032499

		D-Alanine		0.0056445		2.2484		0.032499

		L-Threonine		0.0056445		2.2484		0.032499

		N-Acetylleucine		0.0056445		2.2484		0.032499

		PC(40:7)		0.0056445		2.2484		0.032499

		PC(P-41:12)		0.0056445		2.2484		0.032499

		PE(22:6_16:0)		0.0056445		2.2484		0.032499

		SM(d34:1)		0.0056445		2.2484		0.032499

		Choline		0.0071446		2.146		0.035259

		Ergothioneine		0.0071446		2.146		0.035259

		Guanosine diphosphate		0.0071446		2.146		0.035259

		L-Carnitine		0.0071446		2.146		0.035259

		LPC(O-16:0)		0.0071446		2.146		0.035259

		LPC(P-18:0)		0.0071446		2.146		0.035259

		Nicotinamide		0.0071446		2.146		0.035259

		PC(38:4)		0.0071446		2.146		0.035259

		PC(O-38:6)		0.0071446		2.146		0.035259

		SM(d42:3)		0.0071446		2.146		0.035259

		Taurine		0.0071446		2.146		0.035259

		AcCa(3:0)		0.008957		2.0478		0.039122

		Aspartic acid		0.008957		2.0478		0.039122

		Hypoxanthine		0.008957		2.0478		0.039122

		L-Pyroglutamic acid_8.081		0.008957		2.0478		0.039122

		LPE(O-16:1)		0.008957		2.0478		0.039122

		NP-016455_4.569		0.008957		2.0478		0.039122

		Palmitoylcarnitine (Peak 2)		0.008957		2.0478		0.039122

		SM(d32:1)		0.008957		2.0478		0.039122

		SM(d33:1)		0.008957		2.0478		0.039122

		Serine		0.008957		2.0478		0.039122

		Adenosine 5'-diphosphate		0.011153		1.9526		0.044147

		LPE(18:1)		0.011153		1.9526		0.044147

		LPE(20:4)		0.011153		1.9526		0.044147

		N6-Acetyl-L-lysine_6.804		0.011153		1.9526		0.044147

		NP-016455_4.584		0.011153		1.9526		0.044147

		O-Acetylserine (Peak 2)		0.011153		1.9526		0.044147

		Ophthalmic acid		0.011153		1.9526		0.044147

		PC(O-36:5)		0.011153		1.9526		0.044147

		PI(16:0_20:4)		0.011153		1.9526		0.044147

		AcCa(18:1)		0.01377		1.8611		0.048901

		AcCa(4:0)		0.01377		1.8611		0.048901

		Glutamic acid		0.01377		1.8611		0.048901

		Glycyl-L-leucine_5.901		0.01377		1.8611		0.048901

		Malic acid		0.01377		1.8611		0.048901

		Methionine sulfoxide		0.01377		1.8611		0.048901

		N-Alpha-acetyllysine		0.01377		1.8611		0.048901

		PS(18:0_18:2)		0.01377		1.8611		0.048901

		Phosphorylcholine		0.01377		1.8611		0.048901

		SM (d18:1/16:1)		0.01377		1.8611		0.048901

		Xanthine		0.01377		1.8611		0.048901
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		Metabolite		p.value		neg.log.p		FDR

		PE(18:1_18:1)		0.00020722		3.6836		0.02186

		PC(33:2)		0.00042991		3.3666		0.02186

		PC(O-41:11)		0.00042991		3.3666		0.02186

		PC(O-41:12)		0.00042991		3.3666		0.02186

		PC(P-39:10)		0.00042991		3.3666		0.02186

		PE(P-18:0_20:4)		0.00042991		3.3666		0.02186

		PE(20:4_18:0)		0.00060002		3.2218		0.02186

		PE(P-18:1_20:4)		0.00060002		3.2218		0.02186

		Xanthosine		0.00060002		3.2218		0.02186

		PC(O-36:3)		0.00083199		3.0799		0.02186

		1,5-Naphthalenediamine_6.369		0.0011289		2.9473		0.02186

		PC(O-36:4)		0.0011289		2.9473		0.02186

		PE(O-18:2_20:4)		0.0011289		2.9473		0.02186

		Allantoin		0.0015186		2.8186		0.02186

		Orotic acid		0.0015186		2.8186		0.02186

		PC(O-38:5)		0.0015186		2.8186		0.02186

		PC(O-39:10)		0.0015186		2.8186		0.02186

		PC(O-43:13)		0.0015186		2.8186		0.02186

		PE(16:0_18:2)		0.0015186		2.8186		0.02186

		PE(O-16:1_20:4)		0.0015186		2.8186		0.02186

		PE(P-16:0_20:4)		0.0015186		2.8186		0.02186

		tert-Butyl N-[1-(aminocarbonyl)-3-methylbutyl]carbamate_4.116		0.0015186		2.8186		0.02186

		L-Tryptophan		0.0020135		2.6961		0.02186

		Methionine		0.0020135		2.6961		0.02186

		N,N,N-Trimethyllysine		0.0020135		2.6961		0.02186

		NAD+		0.0020135		2.6961		0.02186

		PC(O-13:1_22:6)		0.0020135		2.6961		0.02186

		PC(O-34:2)		0.0020135		2.6961		0.02186

		PC(O-37:8)		0.0020135		2.6961		0.02186

		PI(18:0_20:4)		0.0020135		2.6961		0.02186

		PS(18:0_18:1)		0.0020135		2.6961		0.02186

		SM (d18:1/24:1)		0.0020135		2.6961		0.02186

		SM(d38:2)		0.0020135		2.6961		0.02186

		Tolycaine_3.523		0.0020135		2.6961		0.02186

		trans-3-Indoleacrylic acid_6.346		0.0020135		2.6961		0.02186

		Dehydromethionine		0.0026475		2.5772		0.025151

		L-Leucine		0.0026475		2.5772		0.025151

		PC(40:6)		0.0026475		2.5772		0.025151

		Phenylalanine		0.0026475		2.5772		0.025151

		Xanthosine monophosphate		0.0026475		2.5772		0.025151

		L-Isoleucine		0.0034362		2.4639		0.026115

		L-Tyrosine		0.0034362		2.4639		0.026115

		O-Acetylcarnitine		0.0034362		2.4639		0.026115

		PC(36:2)		0.0034362		2.4639		0.026115

		PC(36:3)		0.0034362		2.4639		0.026115

		PC(38:5)		0.0034362		2.4639		0.026115

		PC(40:8)		0.0034362		2.4639		0.026115

		PC(O-34:3)		0.0034362		2.4639		0.026115

		PC(O-40:7)		0.0034362		2.4639		0.026115

		SM (d18:1/18:1)		0.0034362		2.4639		0.026115

		Indole-3-lactic acid_5.32		0.004429		2.3537		0.029018

		N-Acetylmethionine		0.004429		2.3537		0.029018

		N-Acetylphenylalanine		0.004429		2.3537		0.029018

		N-Benzylformamide_6.942		0.004429		2.3537		0.029018

		PC(40:4)		0.004429		2.3537		0.029018

		SM(d32:2)		0.004429		2.3537		0.029018

		SM(d40:3)		0.004429		2.3537		0.029018

		UDP-glucose		0.004429		2.3537		0.029018

		Citrulline		0.0056445		2.2484		0.032499

		D-Alanine		0.0056445		2.2484		0.032499

		L-Threonine		0.0056445		2.2484		0.032499

		N-Acetylleucine		0.0056445		2.2484		0.032499

		PC(40:7)		0.0056445		2.2484		0.032499

		PC(P-41:12)		0.0056445		2.2484		0.032499

		PE(22:6_16:0)		0.0056445		2.2484		0.032499

		SM(d34:1)		0.0056445		2.2484		0.032499

		Choline		0.0071446		2.146		0.035259

		Ergothioneine		0.0071446		2.146		0.035259

		Guanosine diphosphate		0.0071446		2.146		0.035259

		L-Carnitine		0.0071446		2.146		0.035259

		LPC(O-16:0)		0.0071446		2.146		0.035259

		LPC(P-18:0)		0.0071446		2.146		0.035259

		Nicotinamide		0.0071446		2.146		0.035259

		PC(38:4)		0.0071446		2.146		0.035259

		PC(O-38:6)		0.0071446		2.146		0.035259

		SM(d42:3)		0.0071446		2.146		0.035259

		Taurine		0.0071446		2.146		0.035259

		AcCa(3:0)		0.008957		2.0478		0.039122

		Aspartic acid		0.008957		2.0478		0.039122

		Hypoxanthine		0.008957		2.0478		0.039122

		L-Pyroglutamic acid_8.081		0.008957		2.0478		0.039122

		LPE(O-16:1)		0.008957		2.0478		0.039122

		NP-016455_4.569		0.008957		2.0478		0.039122

		Palmitoylcarnitine (Peak 2)		0.008957		2.0478		0.039122

		SM(d32:1)		0.008957		2.0478		0.039122

		SM(d33:1)		0.008957		2.0478		0.039122

		Serine		0.008957		2.0478		0.039122

		Adenosine 5'-diphosphate		0.011153		1.9526		0.044147

		LPE(18:1)		0.011153		1.9526		0.044147

		LPE(20:4)		0.011153		1.9526		0.044147

		N6-Acetyl-L-lysine_6.804		0.011153		1.9526		0.044147

		NP-016455_4.584		0.011153		1.9526		0.044147

		O-Acetylserine (Peak 2)		0.011153		1.9526		0.044147

		Ophthalmic acid		0.011153		1.9526		0.044147

		PC(O-36:5)		0.011153		1.9526		0.044147

		PI(16:0_20:4)		0.011153		1.9526		0.044147

		AcCa(18:1)		0.01377		1.8611		0.048901

		AcCa(4:0)		0.01377		1.8611		0.048901

		Glutamic acid		0.01377		1.8611		0.048901

		Glycyl-L-leucine_5.901		0.01377		1.8611		0.048901

		Malic acid		0.01377		1.8611		0.048901

		Methionine sulfoxide		0.01377		1.8611		0.048901

		N-Alpha-acetyllysine		0.01377		1.8611		0.048901

		PS(18:0_18:2)		0.01377		1.8611		0.048901

		Phosphorylcholine		0.01377		1.8611		0.048901

		SM (d18:1/16:1)		0.01377		1.8611		0.048901

		Xanthine		0.01377		1.8611		0.048901
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