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The internal standards specified in Tables S1 to S5 were not used to claim any MSI Level. 

However, the availability of >100 internal standards across platforms enabled partial validation of 

the analytical workflow by comparing retention behavior, ionization mode, and characteristic 

fragment ions. This supports the robustness and reproducibility of the analytical pipeline, even 

when standards for endogenous metabolites are unavailable. 

Table S1. Internal standards used in the compounds’ extraction. 

CAR 10:0-d3  

CAR 18:0-d3 

CE 22:1 

Cer 16:1 d18:1-d7/16:1 

Cer 20:1 d18:1-d7/20:1 

Cer 24:1 d18:1-d7/24:1 

CUDA 

DG 17:0/22:4-d5 

FA 16:0-d3 (palmitic acid) 

FA 18:1 (oleic acid) 

FA 20:4-d11 (arachidonic 
acid) 

LPC 17:0-d5 

LPC 19:0-d5 

LPE 17:0-d5 

LPE 19:0-d5 

PC 17:0/14:1-d5 

PC 17:0/16:1-d5 

PC 17:0/18:1-d5 

PC 17:0/20:3-d5 

PE 17:0/14:1-d5 

PG 17:0/14:1-d5 

PI 17:0/14:1-d5 

SM 16:1 d18:1/16:1-d9 

SM 22:1-d9 d18:1/22:1 

SM 24:1-d9 d18:1/24:1 

Sphingosine d17:1 

TG 14:0/13:0/14:0-d5 

TG 14:0/17:1/14:0-d5 

TG 16:0/17:1/16:0-d5 

 

  



Table S2. Internal standards used in RPLC-MS for the retention times correction. 

Positive Negative 

CAR 10:0-d3 [M+] CUDA [M-H]-  

CAR 18:0-d3 [M+] LPE 17:0-d5 [M-H]- 

CE 22:1 [M+Na]+ FA 16:0-d3 (palmitic acid) [M-H]- 

CE 22:1 [M+NH4]+ FA 18:1 (oleic acid) [M-H]- 

Cer 16:1 d18:1-d7/16:1 [M+H]+ FA 20:4-d11 (arachidonic acid) [M-H]- 

Cer 20:1 d18:1-d7/20:1 [M+H]+ LPC 19:0-d5 [M+Hac-H]- 

Cer 24:1 d18:1-d7/24:1 [M+H]+ PI 17:0/14:1-d5 [M-H]- 

CUDA [M+H]+ PG 17:0/14:1-d5 [M-H]- 

DG 17:0/22:4-d5 [M+NH4]+ PE 17:0/14:1-d5 [M-H]- 

LPC 17:0-d5 [M+H]+ Cer 16:1 d18:1-d7/16:1 [M+Hac-H]- 

LPE 19:0-d5 [M+H]+ PC 17:0/16:1-d5 [M+Hac-H]- 

PC 17:0/14:1-d5 [M+H]+ SM 22:1-d9 d18:1/22:1 [M+Hac-H]- 

PC 17:0/18:1-d5 [M+H]+ Cer 20:1 d18:1-d7/20:1 [M+Hac-H]- 

PC 17:0/20:3-d5 [M+H]+ SM 24:1-d9 d18:1/24:1 [M+Hac-H]- 

SM 16:1 d18:1/16:1-d9 [M+Na]+ Cer 24:1 d18:1-d7/24:1 [M+Hac-H]- 

Sphingosine d17:1 [M+H]+ 

TG 14:0/13:0/14:0-d5 [M+NH4]+ 

TG 14:0/17:1/14:0-d5 [M+NH4]+ 

TG 16:0/17:1/16:0-d5 [M+NH4]+ 
 

 

Table S3. Internal standards used for GC-MS in the MSTFA. 

C08 FAME 

C09 FAME 

C10 FAME 

C12 FAME 

C14 FAME 

C16 FAME 

C18 FAME 

C20 FAME 

C22 FAME 

C24 FAME 

C26 FAME 

C28 FAME 

C30 FAME 
 

  



Table S4. Internal standards used for HILIC-MS in the 80:20 (v/v) ACN:H2O buffer. 

CUDA D4-Cystine 

D10-Isoleucine D4-Glycocholic acid 

D10-Leucine D4-Niacin 

D2-Biotin D4-Taurochenodeoxycholic acid 

D2-Dodecanoic-2,2 Acid D4-Thymine 

D2-Ornithine D5-Histidine 

D3-1-Methylnicotinamide D5-L-Glutamine 

D3-2-Hydroxyglutaric acid D5-Phenylacetylglutamine 

D3-ACar(2:0) D5-Threonine 

D3-Asparagine D7-Acetaminophen 

D3-Aspartic Acid D7-Arginine 

D3-Cotinine D7-Proline 

D3-Creatine D8-Lysine 

D3-Creatinine D8-Methionine 

D3-DL-Aspartic acid D8-Phenylalanine 

D3-DL-Glutamic acid D8-Tryptophan 

D3-Histamine, N-methyl- D8-Valine 

D3-L-Carnitine D9-Betaine 

D3-N-Acetyl-5-methoxytryptamine D9-Choline 

D3-Serine D9-TMAO 

D4-Alanine Val-Tyr-Val 
 

  



Table S5. Internal standards used for the retention times correction in HILIC-MS. 

Positive Negative 

CUDA [M+H]+ CUDA [M-H]- 

D10-Isoleucine [M+H]+ D10-Isoleucine [M-H]- 

D10-Leucine [M+H]+ D10-Leucine [M-H]- 

D2-Biotin [M+H]+ D2-Biotin [M-H]- 

D2-Ornithine [M+H]+ D2-Dodecanoic-2,2 Acid [M-H]- 

D3-1-Methylnicotinamide [M]+ D2-Ornithine [M-H]- 

D3-ACar(2:0) [M+H]+ D3-2-Hydroxyglutaric acid [M-H]- 

D3-Asparagine [M+H]+ D3-Creatinine [M-H]- 

D3-Aspartic Acid [M+H]+ D3-DL-Aspartic acid [M-H]- 

D3-Cotinine [M+H]+ D3-DL-Glutamic acid [M-H]- 

D3-Creatine [M+H]+ D3-N-Acetyl-5-methoxytryptamine [M-H]- 

D3-Creatinine [M+H]+ D3-Serine [M-H]- 

D3-DL-Glutamic acid [M+H]+ D4-Alanine [M-H]- 

D3-Histamine, N-methyl- [M+H]+ D4-Cystine [M-H]- 

D3-L-Carnitine [M+H]+ D4-Glycocholic acid [M-H]- 

D3-N-Acetyl-5-methoxytryptamine [M+H]+ D4-Niacin [M-H]- 

D3-Serine [M+H]+ D4-Taurochenodeoxycholic acid [M-H]- 

D4-Alanine [M+H]+ D5-Histidine [M-H]- 

D4-Cystine [M+H]+ D5-L-Glutamine [M-H]- 

D4-Glycocholic acid [M+H]+ D5-Phenylacetylglutamine [M-H]- 

D4-Niacin [M+H]+ D5-Threonine [M-H]- 

D4-Taurochenodeoxycholic acid [M+H]+ D7-Acetaminophen [M-H]- 

D4-Thymine [M+H]+ D7-Arginine [M-H]- 

D5-Histidine [M+H]+ D8-Lysine [M-H]- 

D5-L-Glutamine [M+H]+ D8-Methionine [M-H]- 

D5-Phenylacetylglutamine [M+H]+ D8-Phenylalanine [M-H]- 

D5-Threonine [M+H]+ D8-Tryptophan [M-H]- 

D7-Acetaminophen [M+H]+ D8-Valine [M-H]- 

D7-Arginine [M+H]+ Thymine-D4 [M-H]- 

D7-Proline [M+H]+ Val-Tyr-Val [M-H]- 

D8-Lysine [M+H]+ 

D8-Methionine [M+H]+ 

D8-Phenylalanine [M+H]+ 

D8-Tryptophan [M+H]+ 

D8-Valine [M+H]+ 

D9-Betaine [M+H]+ 

D9-Choline [M]+ 

D9-TMAO [M+H]+ 

Val-Tyr-Val [M+H]+ 
 

  



 

Figure S1. Principal Component Analysis (PCA) of the compounds from GC-MS (A), HILIC-MS 

(B) and RPLC-MS (C) without removing the campaign-associated variability. (Campaigns 1: 

winter, 2: spring, 3: summer) 

 

A) B)

C)



MSI levels 
 
RPLC-MS (positive and negative): 
 

- IS: internal standards used for the correction of the retention times. 
- 1a: unique MS/MS match with 2 fragments + m/z-RT match + accurate mass <1 mDa. 
- 1b: non-unique MS/MS match + m/z-RT match + accurate mass <1 mDa. 
- 1c: non-unique MS/MS match + m/z-RT match + accurate mass <2 mDa. 
- 2a: unique MS/MS match with 3 fragments + accurate mass <2 mDa. 
- 2b: non-unique MS/MS match + accurate mass <2 mDa. 
- 2c: unique or non-unique MS/MS match with only the precursor + accurate mass <2 mDa. 
- 3a: m/z-RT match + accurate mass <2 mDa + RT error <1 min. 
- 3b: m/z-RT match + accurate mass 2-5 mDa + RT error <1 min. 
- 4: RT error >1 min and/or mass error >5 mDa , but good peak; more than one peak. 
- Unknown: peak in the noise level and no MS/MS / RT error > 5 / mz error >10 / many possible 

MS/MS matches / RIKEN annotations. 
 

GC-MS (positive): 
 

- IS: FAMEs internal standards used for the correction of the retention times. 
- 1: unique, good fragmentation match, dot/rev >900, RI >950, good peak shape. 
- 2: non-unique, good fragmentation match, dot/rev = 700-900, RI = 900-950, average peak shape, 

quant mass = 147. 
- 3: bad fragmentation match, dot/rev = 500-700, RI =800-900, bad peak shape or alignment. 
- 4: very bad fragmentation match, dot/rev <500, RI <800, double peak, sugars. 
- Unknown: noise level, wide peak, annotated as FAME but it’s not, annotations starting with a 

number, duplicates, compounds mix. 
 

HILIC-MS (positive and negative): 
 

- IS: internal standards used for the correction of the retention times. Note: D3-Creatinine and D4-
Niacin are not present in positive mode. 

- 1a: unique MS/MS match with 2 fragments + m/z-RT match + accurate mass <1 mDa. 
- 1b: non-unique MS/MS match + m/z-RT match + accurate mass <1 mDa 
- 1c: unique or non-unique MS/MS match + m/z-RT match + accurate mass >1 mDa. 
- 2a: unique MS/MS match with 2-3 fragments (including precursor) + accurate mass <2 mDa. 
- 2b: non-unique MS/MS match with 2-3 fragments (including precursor) + accurate mass <2 mDa. 
- 2c: unique with one fragment or non-unique MS/MS match with 2 fragments (including precursor) 

+ accurate mass 2-5 mDa. 
- 3a: m/z-RT match + accurate mass <2 mDa + RT error <1 min. 
- 3b: m/z-RT match + accurate mass 2-5 mDa + RT error <1 min. 
- 4: accurate mass 5-10 mDa and/or RT error 1-5 min, but good peak / no RT match + no MS2 match 

+ <1 mDa m/z error / sugars. 
- Unknown: peak in the noise level / peaks no well aligned / no RT match + >1 mDa m/z error + no 

MS2 match. 
 



GC−MS

Significant metabolites (p_adj < 0.05 and |FC| > 1.5) across any contrast: 241
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2−deoxytetronic acid
Deoxyglucose
Glycolic acid
Pimelic acid
5−methyluridine
Lactate
Propane−1,3−diol
2−deoxyerythritol
2−methylglyceric acid
UDP−glucuronic acid
Cellobiose
Lactulose
Glutaric acid
Glyceric acid
Methylsuccinic acid
Arabitol
Palatinitol
Lactobionic acid
Maltose
Glucose
3,6−anhydrohexose
Lactitol
Pentono−gamma−lactone
Sophorose
Levoglucosan
Threitol
1,2,4−benzenetriol
Octadecanol
Salicylaldehyde
Phthalic acid
Xanthine
UDP−N−acetylglucosamine 3
Diethanolamine
N−acetyl−d−hexosamine
Allothreonine
Uracil
Glycerol
Digitoxose
Ribose
Guanidinosuccinate
Maltitol
Pentonic acid
Ethanolamine
Galacturonic acid
3−hydroxybutyric acid
Digalacturonic acid
Erythrose
Threose
Aminomalonic acid
Fumaric acid
N−acetylgalactosamine
Dimethylglycine
Deoxycholic acid
FA 12:0 (lauric acid)
Linoleic acid
Oleic acid
4−pyridoxic acid
Indole−3−acetate
Urea
Caproic acid
Arachidic acid
Behenic acid
6−deoxyglucitol
Xylulose
Phenoxyacetic acid
Glutamic acid
Xylitol
Proline
Triethanolamine
Cerotinic acid
Lignoceric acid
FA 14:0 (myristic acid)
FA 16:0 (palmitic acid)
Stearic acid
Ascorbic acid
Flavin adenine
Lithocholic acid
4−hydroxymandelic acid
Azelaic acid
3−(3−hydroxyphenyl)−3−hydroxypropionic acid
Vanillic acid
Naproxen
3−hydroxy−3−(4'−hydroxy−3'−methoxyphenyl)propionic acid
5−hydroxy−3−indoleacetic acid
Monolaurin
Lyxose
Methyltetrahydrophenanthrenone
2−deoxyglucose
Lactose
Uridine
Hypoxanthine
6−amino−1−methyluracil
Terephthalic acid
Glucoheptulose
Glycerol−3−galactoside
Quinic acid
2−deoxypentitol
2−hydroxyvaleric acid
Cyclohexylamine
Lactic acid
Melibiose
Sucrose
Sinigrin
2−methylglutaric acid
Pipecolic acid
Benzoic acid
Salicylic acid
4−hydroxyphenylacetic acid
Phenylacetic acid
3−hydroxyphenylacetic acid
4−hydroxybenzoic acid
3−(3−Hydroxyphenyl)propionic acid
3−hydroxybenzoic acid
Shikimic acid
3,4−dihydroxybenzoic acid
Indole−3−propionic acid
Undecanedioic acid
Adipic acid
N−acetylneuraminate
Glucose−1−phosphate
1,5−anydroglucitol
2,3−dihydroxybutanoic acid
Erythritol
Perseitol
Deoxypentitol
Mannoheptulose
Beta−alanine
Aspartic acid
Hypotaurine
2−Hydroxy−4−methylpentanoic acid
3−(4−hydroxyphenyl)propionic acid
Hydrocinnamic acid
3−hydroxyanthranilic acid
4−aminophenol
4−hydroxybutyric acid
Dehydroascorbic acid
Fructose
Isocaproic acid
Propylamine
Dihydroxyacetone
1−monopalmitin
4−aminobenzoic acid
5−deoxyribose
6−hydroxynicotinic acid
Valine
Heptadecanoic acid
3−furoic acid
Pinitol
3−hydroxypropionic acid
Phenylethylamine
Hydroxylamine
Isobutylamine
2−hydroxybutanoic acid
Galactitol
Myo−inositol
FA 16:1 (palmitoleic acid)
Hexitol
1−methylhydantoin
Cis−gondoic acid
Citramalic acid
1,3−diaminopropane
N−acetylaspartic acid
6−deoxyglucose
Indoxyl sulfate
Mannitol
Uric acid
Mannonic acid
Conduritol−beta−epoxide
Sorbitol
Chenodeoxycholic acid
Succinic acid
Ribonic acid
Fucose
Psicose
Arabinose
Isorhamnose
Pentitol
Heptanoic acid
2−hydroxyglutaric acid
Thymine
Creatine
Creatinine
Trans−4−hydroxy−L−proline
Cadaverine
Aconitic acid
Putrescine
4−hydroxyproline
Alpha−aminoadipic acid
Diglycerol
Tagatose
N−acetylornithine
3−phenyllactic acid
Noradrenaline
Indole−3−lactate
4−Hydroxybenzyl alcohol
5−aminovaleric acid
GABA (gamma−aminobutyric Acid)
Methylhexose
10−hydroxydecanoic acid
3−deoxyhexitol
Arbutin
Threonic acid
Alanine
Isoleucine
Tryptophan
Tyrosine
Leucine
Threonine
2,3−diaminopropionic acid
Glycine
Isohexonic acid
5−methoxytryptamine
Gly−Pro
Beta−alanyl lysine
Spermidine
Ornithine
P−hydroxylphenyllactic acid
N−alpha−acetyllysine
Methionine
Serine
Lysine
Phenylalanine
Pyroglutamic acid
Citrulline
Methionine sulfoxide
Mandelic acid
Pantothenic acid
Histamine
3−aminoisobutyric acid
FA 10:0 (capric acid)
2−aminobutyric acid
2−ethylcaproic acid
N−methylalanine
Methoxytryptamine
Tranexamic acid
Xylose
Tyramine
Glycyl−glycine
N−acetylputrescine
2−ketoadipic acid
2−ketoisocaproic acid

WWTP

S
uperclass

C
luster

WWTP
Banyoles
Besos
Girona
Olot
Vic

Cluster
1
2
3
4
5
6

Superclass
Benzenoids
Homogeneous non−metal compounds
Lipids and lipid−like molecules
No data
Nucleosides, nucleotides, and analogues
Organic acids and derivatives
Organic nitrogen compounds
Organic oxygen compounds
Organoheterocyclic compounds
Phenylpropanoids and polyketides
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HILIC−MS

Significant metabolites (p_adj < 0.05 and |FC| > 1.5) across any contrast: 485
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1−Phenylethanol
N−Methylisoleucine
Tramadol
Mosapride
Aprobarbital
N−(4−Fluorophenyl)−N'−(2−pyridinyl)thiourea
Ethyl sulfate
GM2 Ganglioside sugar
Hypoxanthine
10−Aminodecanoic acid
Tryptophan
Secoisolariciresinol
(12Z)−9,10,11−Trihydroxyoctadec−12−enoic acid
Antibiotic WS 5995−C
Medroxyprogesterone
N,N,N−Trimethyl−5−[(tricyclo[3.3.1.1(3,7)]dec−1−ylmethyl)amino]−1−pentanaminium cation
Eletriptan
11,15−Dioxo−9S−hydroxy−5Z−prostenoic acid
Corydaline
Biotin
Abietic acid
Nandrolone
Cortisol
Nobiletin
N−Benzyl−2−methyl−.beta.−alanine
Uridine
2−alpha−Mannobiose
Cellobiose B
6.alpha.−Mannobiose
D−Turanose
Tetraethylene glycol monoamine
N.alpha.−Acetyl−L−lysine methylamide
Rosigltazone
Vanillic acid
4−Imidazoleacetic acid
5−Aminosalicylic?acid
Trichloroacetic acid
Homogentisic acid
Salicylic alcohol
3,4−Dihydroxyphenylglycol
Gln−Met
Trimipramine
[1,2,4]Triazolo[1,5−a]pyrimidine−2−carboxylic acid, 1,7−dihydro−5−methyl−7−oxo−, ethyl ester
6−Methoxyguanine
7−Methylguanosine
alpha−Hydroxyhippuric acid
2−(2−Hydroxyethoxy)phenol
Cyclohexanesulfamic acid
N−Acetyl−D−galactosamine 4−sulfate
Pro−Ile
Citramalic acid
Methyl 2−(2−hydroxypropanoylamino)−3−methylbutanoate
3−Iodo−7−methoxy−1H−pyrrolo[2,3−c]pyridine
6,7−Dibromo−4−methoxy−1H−indole
1,4−Cyclohexanedicarboxylic acid
Diethyloxalpropionate
Ile−Val
Taurocholic acid
1−Palmitoyl−2−docosahexaenoyl−sn−glycero−3−phosphocholine
2,3−Dimethylbenzene−1−sulfonic acid
Pinacidil
Xanthosine
Syringic acid
Penciclovir
1−O−octyl−2−O−(N−methylcarbamoyl)−sn−glyceryl−3−phosphorylcholine
1,7−Bis(4−hydroxyphenyl)−5−oxoheptan−3−yl 6−O−((2E)−3−(3,4−dimethoxyphenyl)prop−2−enoyl)−.beta.−D−glucopyranoside
Spiro[benzofuran−2(3H),1'(2'H)−naphthalene]−7−carboxaldehyde, 7'−(acetyloxy)−3',4',4'a,5',6',7',8',8'a−octahydro−4,6'−dihydroxy−6−(hydroxymethyl)−2',5',5',8'a−tetramethyl−
Ile−Lys
(2R)−3−Hydroxyisovaleroylcarnitine
Lapachol
2−Hydroxyisobutyric acid
3−(1−Methyl−1H−pyrazol−5−yl)propanoic acid
((2−Carboxy−4−methylpentyl)(hydroxy)phosphoryl)(phenyl)methanamine
N−(4−Piperidinyl)acetamide
1,7−Dimethyluric acid
Notoginsenoside R2
1H−1,2,3−Benzotriazole−7−carboxylic acid
2−Hydroxynicotinic acid
N−Allyl−N'−(4H−1,2,4−triazol−3−yl)thiourea
4−Acetamidobutyric acid
4−Hydroxymandelonitrile
Ile−Ala
N−Methylproline
N−omega−Acetylhistamine
[(6R,7R)−7−Hydroxy−7−methyl−8−oxo−3−[(E)−prop−1−enyl]−5,6−dihydro−1H−isochromen−6−yl] 3,6−dihydroxy−4−methoxy−2−methylbenzoate
Acetaminophen
Ozagrel
Guanidine
1−Methyluric acid
7−Methyluric acid
Gln−Lys
6−Methyl−1,2,3−oxathiazin−4(3H)−one 2,2−dioxide
Norcocaine
Valsartan
4−Aminophenol
2−(5−Methyl−1H−pyrazol−1−yl)propanoic acid
Telmisartan
O−Acetylsalicylic acid
Carboxyibuprofen
4−(Methylnitrosamino)−1−(3−pyridyl)−1−butanone N−.beta.−D−Glucuronide
Galacto−N−biose
Phe−Val
Ile−Phe
Phe−Ala
(1−Methyl−1H−imidazol−4−yl)acetic acid
5−Methoxy−3−indoleacetic acid
Dehydroisoandrosterone sulfate
2,4−Dimethoxybenzoic acid
3−Hydroxybenzaldehyde
Bifemelane
Isopentenyladenine
Kynurenic acid
Quinolin−3−ol
Brasiliamide A
(S)−5−(4−Hydroxyphenyl)−5−ethylhydantoin
Caffeine
N−(4−Fluorobenzyl)−1−propanamine
Pergolide
DMSO
3−Dehydrocarnitine
Isochromophilone IV
N−(6−Amino−1−benzyl−2,4−dioxo−1,2,3,4−tetrahydropyrimidin−5−yl)−N−methylbenzamide
3−[(Ethylanilino)methyl]benzenesulfonic acid
Glycine, N−
N−Acetyltryptophan
3−Indoleacetic acid
3,7−Dimethyluric acid
(2−oxo−2,3−dihydro−1H−indol−3−yl)acetic acid
2,3−Dideoxyuridine
Milrinone
N−Methyl−L−leucine
Theophylline
Phe−His
Abscisic acid
N−Acetyl−D−galactosamine−6−phosphate
Heptaminol
Laminaritetraose
Gabapentin
1,3−Bis(o−tolyl)urea
3−Methyl−2−oxovaleric acid
Losartan
2−Pyridone
3−Pyridinemthanol
Cortisone
N−cyano−N'−(1,1−dimethylpropyl)−N'−3−pyridinyl−guanidine
6−Hydroxynicotinic acid
4−Oxododecanedioic acid
Leu−Tyr
N−Methyltyrosine
Val−Asp
Cholic acid
Ursodeoxycholic acid
Aniline
2−(4−Fluorophenoxy)−2−methylpropanoic acid
Gly−Phe
Acerogenin G
Amisulpride
1−O−Hexadecyl−2−O−(4Z,7Z,10Z,13Z,16Z,19Z−docosahexaenoyl)−sn−glyceryl−3−phosphorylcholine
(24E)−3−Oxodammara−1,12,24−trien−26−oic acid
(S)−N−(1−Amino−1−oxo−3−phenylpropan−2−yl)−1−pentyl−1H−indole−3−carboxamide
1−Myristoyl−2−palmitoyl−sn−glycero−3−phosphocholine
3−(.beta.−D−Glucopyranosyloxy)−15−hydroxy−2,15−dimethylhexadecanoic acid
Ile−Asp
2−Furanacetic acid, tetrahydro−5−(2−hydroxybutyl)−.alpha.−methyl−, 1−
Arachidonyl dopamine
Thaxtomin A
N−{4−[(Chloroacetyl)amino]−2,5−diethoxyphenyl}benzamide
3−Hydroxysebacic acid
Pazufloxacin
Dikegulac acid
3−Hydroxy−4,4,6a,9,12b−pentamethyl−3,4,4a,6,6a,12,12a,12b−octahydro−2H,9H−benzo[f]pyrano[2,3−b]chromene−1,11(5H,10H)−dione
Kynurenine
3−Methyladipic acid
Malic acid
5−(Acetylamino)−2−hydroxybenzoic acid
2−Aminonicotinic acid
Carnitine
Ferulic acid
Glucuronic acid A
Acetylcarnitine
Isobutyryl−L−carnitine
Phenylacetylglutamine
2−Methylbutyryl−L−carnitine
Propionylcarnitine
Asp−Val
4−Hydroxy−6−methyl−2−pyrone
N−(2−Furoyl)glycine
TMAO
N−Methylthreonine
Cortodoxone
Lobeline A
4−Methyl−3−Sulfamoyl−Benzoic Acid
Acetylenedicarboxylic acid
Betaine aldehyde cation
Diethanolamine
Beclomethasone
N−(1−Amino−3,3−dimethyl−1−oxobutan−2−yl)−1−pentyl−1H−indole−3−carboxamide
1−Aminocyclopentanecarboxylic acid ethyl ester
AM 404
Atorvastatin
Atomexetine
Hexaethylene glycol
Pentaethylene glycol
Melatonin
Propoxyphene
Trimebutine
2−[4−(dimethylamino)butyl]isothiourea
6−Hydroxycaproic acid
9,10−Dihydrojasmonic acid
Glutaric acid
3−Hydroxyvaleric acid
3−Methyl−.gamma.−butyrolactone
4−Trimethylammoniobutanoic acid
2−Acetylpyrazine
N−Acetyl−DL−valine
(4−Aminobutyl)guanidine
8−(3−Octyl−2−oxiranyl)octanoic acid
Octadecanedioic acid
2,2−Dimethylpiperazine−1,4−diol
N8−Acetylspermidine
Ile−Pro
Taurine
2−Hydroxy−4−methylpentanoic acid
trans−4−Hydroxy−L−proline
Ala−Gln
Histamine
Gly−Pro
Pro−Tyr
Putrescine
Aniquinazoline B
.beta.−Alanine, N−[2−(3−pyridinyl)−6−(1,2,4,5−tetrahydro−3H−3−benzazepin−3−yl)−4−pyrimidinyl]−, ethyl ester
Methyl 4−((6−deoxy−.alpha.−L−mannopyranosyl)oxy)−3,5−dimethoxybenzoate
Phenylacetaldehyde B
Choline
Valine
3−Methylglutaric acid
Leu−His
Glycolic acid
Phloretin
Sorbose
2−Hydroxy−3−methylbutyric acid
3−Hydroxybutyric acid
Benzyl−L−valine methyl ester
N−Benzyl−L−isoleucine methyl ester
O−Desmethyl−cis−tramadol
Venlafaxine
Daidzein
Liquiritigenin
3,3−Diethylpyridine−2,4(1H,3H)−dione
4−Pyridoxic acid
1−Methylxanthine
2−(3,4−Dihydroxyphenyl)ethyl (1S,4aR,7aR)−1−(.beta.−D−glucopyranosyloxy)−4a−hydroxy−7−methyl−5−oxo−1,4a,5,6,7,7a−hexahydrocyclopenta[c]pyran−4−carboxylate
2,8−Quinolinediol
Bromosporine
[(2−Aminoethyl)sulfanyl]sulfonic acid
Tolterodine
2−Hydroxyphenylacetic acid
3−(3−Hydroxyphenyl)propionic acid
GABA (gamma−aminobutyric Acid)
Eflornithine
1,3−Cyclohexanedicarboxylic acid
3−Methoxy−2−pyridinecarboxylic acid
Folinic acid
1H−Imidazole
5−Bromo−6−tert−butyl−4−pyrimidinol
Pyrrole−2−carboxylic acid
Cyclohexylamine
Octanoic hydrazide
Metformin
1,4,7,10−Tetraazacyclododecane
Tris(2−chloropropyl) phosphate
2−Thiophenecarboxamide, 3−[(aminocarbonyl)amino]−5−(3−fluorophenyl)−N−(3S)−3−piperidinyl−
Nylidrin
2−[(Dimethylamino)methyl]cyclopentan−1−one
Nialamide
Nicotinuric acid
Pyrrolidine
1,3 Cyclohexanedione
Dichloroacetic acid
Pipecolic acid
Adipic acid
1−Acetyl−4−piperidinamine
3−Hydroxyanthranilic acid
Dihydro−4,4−dimethyl−2,3−furandione
3−Amino−1−propanol
Isoleucine
Cadaverine
delta−Hydroxylysine
Lumichrome
2−Deoxyribose
1−(2−Hydroxyethyl)−2,2,6,6−tetramethyl−4−piperidinol
1−(2−Allylphenoxy)−3−(4−morpholinyl)−2−propanol
5−Aminovaleric acid
Dynorphin A (1−12), porcine
N−alpha−methylhistamine
Diallyldimethylammonium cation
p−Toluenesulfonic acid
Met−Gly
Lys−Gln
Asp−Ala
Lys−Gly
Gly−Tyr−Ala
Val−Met
His−Ala
Pyridoxamine
Ser−His
Val−Thr
N−Methylserine
Serine
3'−Hydroxyrepaglinide
Ala−Arg
Arg−Glu
Oxypurinol
Val−His
Risperidone
Val−Val
Glu−Ala
Arginine
Ser−Glu
Gln−Gln
Thr−Asn
Ser−Val
Asn−Val
N−.alpha.−(tert−Butoxycarbonyl)−L−histidine
Methylmalonic acid
Phenylalanine
Pro−Glu
Methionine
Ornithine
Ser−Ala
His−Thr
Val−Glu
Thr−Gln
Histidine
Lysine
2−Amino−1−phenylethanol
Norleucine
Ile−Ser
Ser−Thr
Thr−Thr
Ile−Glu
Leu−Glu
Ala−His
Citrulline
Gly−Gln
Gly−Ser
Threonine
Pro−Phe
Gln−Glu
Pro−His
Ala−Ala
Gly−Ile
Val−Gly
Glutamine
Pro−Ala
3−Hydroxy−6−methylheptyl 2−O−.beta.−D−glucopyranosyl−.beta.−D−glucopyranoside
Gly−Glu
Pro−Ser
Gly−Pro−Ala
Glycyl−L−4−hydroxyproline
Pro−Asn
Proline−hydroxyproline
Tyr−Pro
Pro−Gln
Pro−Pro
Gln−Gly
Ala−Glu
2−{[2−(Methoxycarbonyl)anilino]carbonyl}benzoic acid
N−Acetyl−L−glutamine
Phe−Gln
Ile−Gln
6−Ethyl−4−hydrazinothieno[2,3−d]pyrimidine
Lys−Pro
Glu−Thr
Methioninesulfoxide
Gly−His
Thr−Lys
His−Val
Ala−Lys
Ile−Thr
Asn−Ala
Asn−Thr
Ser−Pro
Leu−Asn
Pro−Thr
Thr−Ala
Pro−Gly
Ala−Thr
Ala−Gly
Thr−Gly
Val−Ser
Gln−Phe
Pro−Met(O)
Cytosine
Gln−Pro
Arg−Pro
Arg−Gly
Lys−Val
Gly−Asp
Thr−His
Ile−His
Proline
Phe−Glu
Ala−Val
3−[5−(2−Methylpropyl)−3,6−dioxopiperazin−2−yl]propanoic acid
Pro−Gly−Lys
17−(Allylamino)−17−demethoxygeldanamycin
Olmesartan medoxomil
2−Hydroxyquinoline
Benzoic acid
Arg−Val
Val−Lys
Aspartic acid
N−Methylalanine
Glutamic acid
Pyroglutamic acid
Ile−Ile
Leu−Val
(2S)−2−(Methylamino)propanamide
2−(Dimethylamino)ethane−1−sulfonic acid
3−Methylcrotonylglycine
Lys−Phe
Phenylacetylglycine
(3,5−Dimethylphenyl)methanesulfonic acid
Anserine
Tyr−Gly
Leucine
Methadone
Hydroxyprogesterone acetate
Mannose
Ecgonine
Tranexamic acid
FA 22:6 (docosahexaenoic acid)
Phlorobenzophenone
Betonicine
Tyrosine
4−(Benzyloxy)−1H−indole−2−carboxylic acid
1−(6−Hydroxy−1,2−dihydro−5−acenaphthylenyl)ethanone
3−trans−Hydroxynorcotinine
Dynorphin A (3−8), porcine
Secobarbital
1−Propyl−1H−benzoimidazole−2−thiol
N−Acetylmannosamine
4−Guanidinobutyric acid
Linoleic acid
Oleic acid
Phe−Arg
Ile−Arg
N.epsilon.−Dimethyl−L−lysine
4−Aminobenzoic acid
6−Methylnicotinic acid
DL−2−Aminocaprylic acid
9(10)−Epoxy−12Z−octadecenoic acid
3−Hydroxyoctadecanoic acid
3−Oxostearic acid
Indoxyl sulfate
Creatine
Betaine
Sarcosine
Pantothenic acid
Mevalonic acid
N−Acetylhistidine
Isocinchomeronic acid
Picolinic acid
Tyr−Ser
Alanine
N−epsilon−Acetyllysine
Thr−Pro
Creatinine
3−Methylhistidine
4−Imidazoleacrylic acid
N,N−Dimethylarginine
Acetaminophen sulfate
N−Methyl−L−histidine
2−Docosahexaenoyl−1−stearoyl−sn−glycero−3−phosphoethanolamine
3−Methylcatechol
Catechol
Tetrafluorosuccinic acid
Lactitol
2−Hydroxy−4−methoxynicotinonitrile
Mannitol
4−(Allylamino)benzoic acid
Arabitol
2−Ketogluconic acid
D−Arabinonic acid
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Banyoles
Besos
Girona
Olot
Vic

Cluster
1
2
3
4
5
6

Superclass
Alkaloids and derivatives
Benzenoids
Lignans, neolignans and related compounds
Lipids and lipid−like molecules
No data
Nucleosides, nucleotides, and analogues
Organic acids and derivatives
Organic nitrogen compounds
Organic oxygen compounds
Organoheterocyclic compounds
Organosulfur compounds
Phenylpropanoids and polyketides
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RPLC−MS

Significant metabolites (p_adj < 0.05 and |FC| > 1.5) across any contrast: 122
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LPC 18:3

FA 10:0 (capric acid)

FA 8:0 (caprylic acid)

SM d43:2

13−KODE

3−hydroxymyristic acid

FA 16:1;O

PC 16:0

FA 12:0 (lauric acid)

FA 14:1 (physeteric acid)

FA 16:2

Cer 18:1;2O/24:1

FA 14:0 (myristic acid)

LPC O−16:0

LPC O−18:2

FA 18:2 (linoleic acid)

FAHFA 38:4

FA 20:3 (homo−gamma−linolenic acid)

FA 20:4 (arachidonic acid)

FA 22:4

2−POHPA

FA 18:3 (linolenic acid)

FAHFA 38:6

FA 15:1

13−HpOTrE

FA 20:5 (eicosapentaenoic acid)

FA 22:6 (docosahexaenoic acid)

GlcCer d40:1

GlcCer d42:2

SHexCer d34:1

DG 14:0_22:6

SHexCer 34:1;3O

GlcCer d42:1

SM d34:1

DG 36:5

PC 41:6

SM 18:1;2O/22:6

TG 50:0

TG 52:0

TG 48:0

TG 50:1

TG 52:1

TG 54:1

FA 16:0 (palmitic acid)

TG 54:2

TG 52:2

TG 52:3

TG 54:3

TG 54:6

TG 54:4

TG 54:5

SM d34:0

SM 24:1

SM d40:1

SM d36:1

SM d42:1

CAR 12:1

FA 15:0 (pentadecylic acid)

ST 24:1;O5;S

5−HETE

FA 11:0 (undecylic acid)

PC 40:5

hexadecanedioic acid

15−OxoETE

8,15−DiHETE

NAE 9:0

PC P−38:3

PC P−38:4

FA 30:0

FA 32:0

cis−13−docosenoic acid

FA 29:0

SPB 28:0;2O

FA 19:0

FA 17:1

FA 19:1

TG 53:1

TG 55:1

TG 55:3

TG 57:2

TG 53:2

TG 55:2

CAR 18:0

CAR 20:1

palmitoyl ethanolamide

Cer−NP t42:0

Cer−NP t42:1

Cer 18:1;2O/23:0;(2OH)

Cer d39:1

Cer d33:1

Cer d38:1

Cer d40:1

Cer d42:1

Cer d32:1

Cer d41:1

FA 21:0

FA 23:0

FA 25:0

Cer d40:0

Cer d42:0

Cer−AS d34:1

Cer d43:1

CAR 10:1

Isolithocholic acid

Cer d34:2

GlcCerd14:14E/20:02OH

Z−9,12,13−trihydroxyoctadec−15−enoic acid

Cer 18:0;2O/16:0

N−(eicosanoyl)sphingosine

Cer 18:0;2O/24:0

Cer−NDS d40:0

Cholesterol

Cer−NDS d39:0

Cer 20:0;2O/24:0

Cer d34:1

Cer d36:1

FAHFA 18:0/20:2

LDGTS 15:3

NAE 15:4

SM 39:5;3O

FA 13:0 (tridecylic acid)

Ursodeoxycholic acid
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Cluster
1
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Superclass
Lipids and lipid−like molecules
No data
Organic acids and derivatives
Organic nitrogen compounds
Organic oxygen compounds
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