Supplementary

Table S1 Clinical characteristics of the IgAN and healthy control groups

Characteristics Healthy control group (n=15) IgAN group (n=14)
Gender (male/female) 5/10 777

Age (years) 31.00+12.14 36.50+13.83
BMI (kg/m?) 21.34+1.84 23.68+4.76
Systolic pressure 116.20+9.81 128.29+13.34*
MTP (mg/L) 0.00+0.00 910.50+1,227.84*
ALT (U/L) 15.07+5.05 32.29+53.68
AST (U/L) 18.27+4.73 25.21+£27.57
Serum albumin (g/L) 43.55+2.90 35.98+8.51*
FBG (mmol/L) 5.45+0.61 5.02+0.49*
Urea nitrogen (mmol/L) 4.56+0.35 10.33+8.02*
Creatinine (umol/L) 71.13+£9.79 128.98+66.12**
Uric acid (umol/L) 302.00+31.00 438.86+144.86**
Cholesterol (mmol/L) 4.44+0.38 4.76+1.15
Triglyceride (mmol/L) 1.49+0.14 1.67£1.13
HDL (mmol/L) 1.21+0.08 1.09+0.21
LDL (mmol/L) 2.57+0.15 2.70+0.97

Data are presented as mean + standard deviation. *, P<0.05; **, P<0.01. BMI, body mass index; ALT, alanine transaminase; AST, aspartate
amino transferase; FBG, fasting blood glucose; HDL, high-density lipoprotein; LDL, low-density lipoprotein.
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Table S2 Pathological features of patients with immunoglobulin A nephropathy

Patents o oltaation,  seross, ryperolularty  atophy %™ oreys nivaton’ 198 10A oM Cfa €3 Lee SOT
1 15 x J Moderate 60% 5% ++ ++ -+ 4+ - ++ V M1S1E0T2
2 19 X J Light 0% 0% + + - ++ o+ - + 1 MOS1EOTOCO
3 / / / / / / / / / / / / / \Y /

4 21 x J Light 5% 0% + + -+ - - - Il MOS1EOTOCO
5 44 J J Light 10% 0% ++ + -+ - - - Il MOSOE1TOCO
6 / / / / / / / / / / / / v /

7 35 x J Light 1% 0% + + - - - ++ Il MOS1EQTOCO
8 / / / Moderate / / / / / / / / / 1 /

9 28 J J Light-moderate ~ 55% 1% +++ +++ -+ - - + V. M1S1E1T2CH
10 3 x J Severe 65% 0% ++ ++ -+ o+ - + 11l M1S1EQT2
11 41 J x Light 0% 6% + ++ - + - - - I M1S1E1TOCA
12 14 x J Light 10% 0% + + - - - + Il MOS1EOTOCO
13 10 X X Moderate-severe  65% 0% +++ +++ - 4+ 4 -+ V M2S0EOT2CO0
14 9 X X Light 50% 0% +++ + - ++ - - + 1} M1SOEOT1

+, varying degrees; -, negative results; /, missing value.
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Table S3 Differential metabolites in the serum samples of the HCs and IgAN

MS2 name

Log FC

Classification

lonization mode

3-Hydroxybenzyl alcohol
(-)-Salsoline

Piperine

Homoarecoline

Calystegin A3
Tyramine-O-sulfate
Trimethylamine N-oxide
Propionylcarnitine
Pivaloylcarnitine
Metenamine

L-Carnitine

Dopamine 3-O-sulfate
Diethanolamine
Decanoylcarnitine
Butyrylcarnitine

Betaine aldehyde

Betaine

Acetylcholine
3-Hydroxyisovalerylcarnitine
3-Dehydroxycarnitine
N-Acetylserine
N-a-Acetyl-L-arginine
N6-Acetyl-L-lysine
L-Methionine

Homocitrulline
Guanidoacetic acid
D-Ornithine

Citrulline

1-Methylhistidine
Glutaminyl-Gamma-glutamate
(2R,3R,4R)-2-Amino-4-hydroxy-3-methylpentanoic acid
L-Kynurenine

Toluene

Ethylbenzene
4-Dodecylbenzenesulfonic Acid
Isopalmitic acid
N-Palmitoylsphingosine
D-Xylitol

D-Mannose

D-Glucuronic acid
Deoxyribose 5-phosphate
D-Arabitol
3-Phosphoglyceric acid
1-Deoxy-D-glucitol
1-deoxy-1-(N6-lysino)-D-fructose

apo-[3-methylcrotonoyl-CoA:carbon-dioxide ligase (ADP-
forming)]

Vinylacetylglycine

Urocanic acid

Succinic anhydride

Sinapyl alcohol

Phenyllactic acid

Phenoxyacetic acid
p-Aminobenzoic acid
O-Phosphothreonine
L-Norleucine

Isocitric acid

Guanidinosuccinic acid

Gentisic acid
Formiminoglutamic acid

Dibutyl phthalate

Caprylic acid
Alpha-dimorphecolic acid
5-Methoxysalicylic acid
2-Oxovaleric acid
2-Methylglutaric acid
(R)-3-Hydroxy-tetradecanoic acid
Cellobiose

Furcelleran
3,4-Dimethyl-5-pentyl-2-furanheptanoic acid
10-Hydroxycarbazepine
9,10-epoxyoctadecanoic acid
12-HETE

13-Heptadecyn-1-ol

Eupatilin
DG(18:4(6Z,9Z,127,157)/15:0/0:0)
1-(52,8Z,11Z,14Z-eicosatetraenoyl)-sn-glycero-3-phosphate
3-(5-Methyl-2-furanyl)butanal
2-Methyl-5-propyloxazole
Quinoline

Taurine

Perillic acid

Norambreinolide

Maslinic acid

Esculentic acid (Diplazium)
2-Methoxyestrone 3-glucuronide
2-Hydroxyethanesulfonate
(2E)-Decenoyl-ACP
3-Hydroxycapric acid

Parabanic Acid

Imidazoleacetic acid
Imidazole-4-acetaldehyde
Creatinine

Indoxyl sulfate

Indolelactic acid
Indole-3-propionic acid
1-Phenyl-1,3-docosanedione

1,1'-(Tetrahydro-6a-hydroxy-2,3a,5-trimethylfuro[2,3-d]-1,3-
dioxole-2,5-diyl)bis-ethanone

Dodecanoic acid
(10E,122)-(9S)-9-Hydroperoxyoctadeca-10,12-dienoic acid
Arachidonic acid

16-Hydroxy hexadecanoic acid
Stearic acid

Palmitoleic acid

Oleic acid
12-Methyltridecanoic acid
(9xi,10xi,12xi)-9,10-Dihydroxy-12-octadecenoic acid
9-Decenoic acid
4-Acetylbutyrate

Naphthalene epoxide

Uridine

Pseudouridine
N6-Methyladenosine
N4-Acetylcytidine
N2,N2-Dimethylguanosine
Deoxycytidine

Cytidine
5'-Methylthioadenosine
1-Methylguanosine
6-Deoxodolichosterone
4-(Methylthio)-1-butanol

2-[(5-Methylsulfinyl)-4-penten-2-ynylidene]-1,6-dioxaspiro[4.4]
non-3-ene

gamma-Calacorene
Tromethamine
N-Ornithyl-L-taurine
Prolylhydroxyproline
Phenylalanyl-Tryptophan
N-Ethylglycine
N-Alpha-acetyllysine
L-prolyl-L-proline
Leucyl-phenylalanine
L-Arginine
Glycylprolylhydroxyproline
gamma-Glutamylleucine
Epidermin
Alanyl-Leucine
Hexylresorcinol
LysoPC(P-16:0)
LysoPC(16:0)
LysoPA(18:1(92)/0:0)
LysoPA(16:0/0:0)
PC(22:6(42,72,102,132,162,192)/20:1(112))
PC(18:2(92,122)/15:0)
PE(22:4(72,10Z,132,162)/14:0)
PE(16:0/18:2(9Z,122))

Piperidine

3-Amino-2-piperidone

gamma-Tocopheryl quinone

Cryptoxanthin 5,6:5',8'-diepoxide
6,10,14-Trimethyl-5,9,13-pentadecatrien-2-one
N2-Methylguanine

Methylpyrazine

Oxypurinol

2-Hydroxypyridine
1-(beta-D-Ribofuranosyl)-1,4-dihydronicotinamide
Uracil

FAPy-adenine

5-Methylcytidine

4,5-Dihydroorotic acid
1-(1-Pyrrolidinyl)-2-butanone

Deoxycholic acid

Dehydroepiandrosterone sulfate
24-Epibrassinolide

(8beta,5alpha,6beta,7alpha,22E,24R)-Ergosta-8,22-diene-
3,5,6,7-tetrol

3-cis-Hydroxy-b,e-Caroten-3'-one
Undecylenic acid
13-L-Hydroperoxylinoleic acid
Hypogeic acid
N-Methylnicotinamide

-1.038555281
-1.188847988
-4.036114253
-0.976771374
1.514525805
3.140989286
1.303791777
1.268459529
1.277871013
-0.208978683
0.237121528
1.915483063
2.454014888
-1.158613053
2.123463116
0.17572921
0.945129253
-1.219534748
1.308969749
0.759795273
1.608345108
1.012741388
0.872534004
1.064617635
2.597834483
-0.657494334
1.318035906
1.180349992
1.578313014
0.430095947
0.723255646
0.752112674
0.377006076
0.330223918
-1.075797941
-0.684029669
0.639738652
1.327322538
0.572438499
2.547482852
0.353321518
-1.889800039
3.070823169
2.398706943
2.178163596
2.014604677

0.326020208
1.935293859
-0.960123404
-1.917093243
1.220289395
-2.663724931
1.203961608
0.67561737
0.20092195
-0.565960142
2.429272401
0.974913071
2.734173164
-0.556182662
-0.592996602
-0.729011166
-1.388404875
-0.221200116
0.442467014
-1.483801822
3.791783559
-1.137636379
-1.635066795
-1.219742902
-0.843793562
-2.170324378
-2.762082842
0.884361425
-1.971000367
-2.5561813657
0.544015549
0.82188415
-0.32623344
-0.271939786
-1.605115328
-2.059427774
-1.879288469
-2.119045591
-1.291484541
1.50406308
-0.725181751
-0.919270039
-0.456964578
0.787450251
-0.222753622
1.006033722
1.070545795
1.063468301
-1.689892591
-2.476656608
3.099844235

-1.894657876
-0.704592385
-1.307165087
-0.725679066
-0.636240294
-1.090330576
-0.985724009
-0.882302848
-0.671515926
-1.671133231
-0.275789368
-0.641951291
-0.460050506
1.286520215
0.558226581
0.894833903
1.116141813
-0.5787741
-0.5543329
0.965135169
0.850270036
-2.374225038
1.366732321
1.6650678

0.577145012
-0.132506767
-1.539949049
4.514053166
-0.891257876
0.759507694
1.633199779
0.750334848
-1.059561779
0.350357486
2.600780267
2.043110934
1.687231299
-0.885741942
-1.606649332
-0.573343184
-0.265181633
-0.345652738
-0.351329903
0.44059805
0.483824848
1.36007987
1.245909772
0.186120799
1.496275076
-2.158598802
-0.870779994
-0.892164349
0.307394561
1.961248035
10.70175259
0.992470342
1.062176072
-0.852045255
0.750606342
0.969468434
3.331037903
0.442780488
-1.655219881
-1.293433322
-2.060592217
-1.682518016

0.498915592
-0.814840829
-1.756733287
-0.632165645
-1.024426266

Alcohols
Alkaloids
Alkaloids and derivatives
Alkaloids and derivatives
Alkaloids and derivatives
Amines
Amines
Amines
Amines
Amines
Amines
Amines
Amines
Amines
Amines
Amines
Amines
Amines
Amines
Amines
Amino acid
Amino acid
Amino acid
Amino acid
Amino acid
Amino acid
Amino acid
Amino acid
Amino acid
Amino acid derivatives
Amino acid derivatives
Aromatic amine
Benzene derivatives
Benzene derivatives
Benzenesulfonic acids
Branched-chain fatty acid
Carbohydrate
Carbohydrate
Carbohydrate
Carbohydrate
Carbohydrate
Carbohydrate
Carbohydrate
Carbohydrate
Carbohydrate

Carboximidic acids

Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Carboxylic acids
Cellulose
Cinnamic acids
Cyclic fatty acid
Dibenzazepines
Epoxy fatty acid
Fatty acid derivatives
Fatty alcohol
Flavonoids
Glycerolipid
Glycerophospholipids
Heteroarene
Heteroarene
Heterocyclic compounds
Hydrocarbon
Hydrocarbon
Hydrocarbon
Hydrocarbon
Hydrocarbon
Hydrocarbon
Hydrocarbon
Hydrocarbon
Hydroxy acids
Imidazole
Imidazole
Imidazole
Imidazole
Indoles
Indoles
Indoles
Ketone

Ketone

Lauric acids
Lipid peroxides
Long-chain fatty acid
Long-chain fatty acid
Long-chain fatty acid
Long-chain fatty acid
Long-chain fatty acid
Long-chain fatty acid
Long-chain fatty acid
Medium-chain fatty acid
Medium-chain fatty acid
Naphthalenes
Nucleoside
Nucleoside
Nucleoside
Nucleoside
Nucleoside
Nucleoside
Nucleoside
Nucleoside
Nucleoside
Organic hydroxy compound
Organic sulfide

Organochalcogen compound

Other
Oxynitride
Oxynitride

Peptide
Peptide
Peptide
Peptide
Peptide
Peptide
Peptide
Peptide
Peptide
peptide
Peptide
Phenols
Phosphatidic acids
Phosphatidic acids
Phosphatidic acids
Phosphatidic acids
Phosphocholine
Phosphocholine
Phospholipid
Phospholipid
Piperidine
Piperidine
Prenol lipids
Prenol lipids
Prenol lipids
Purines
Pyrazines
Pyrazoles
Pyridines
Pyridines
Pyrimidine
Pyrimidine
Pyrimidine
Pyrimidine
Pyrrolidines
Steroid
Steroid
Steroid
Steroid

Tetraterpenoid
Unsaturated fatty acids
Unsaturated fatty acids
Unsaturated fatty acids

Vitamins

NEG
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
NEG
POS
POS
POS
POS
POS
NEG
POS
POS
POS
POS
POS
POS
POS
NEG
NEG
POS
NEG
NEG
NEG
NEG
NEG
NEG
POS
NEG
POS

POS
NEG
NEG
NEG
NEG
NEG
POS
NEG
POS
NEG
POS
NEG
POS
NEG
NEG
NEG
NEG
NEG
NEG
NEG
POS
POS
POS
POS
NEG
NEG
POS
NEG
POS
POS
POS
POS
POS
NEG
NEG
POS
NEG
NEG
POS
NEG
POS
NEG
NEG
NEG
POS
NEG
POS
NEG
NEG
POS
POS

NEG
NEG
NEG
NEG
NEG
NEG
NEG
NEG
NEG
NEG
NEG
POS
NEG
NEG
POS
POS
POS
POS
NEG
POS
POS
POS
POS
POS

POS
POS
POS
NEG
POS
POS
POS
POS
POS
NEG
POS
POS
POS
POS
NEG
POS
POS
NEG
NEG
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
POS
NEG
POS
POS
POS
POS
NEG
NEG
POS
NEG
NEG
NEG
POS

POS
NEG
NEG
NEG
POS
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Table S4 Correlation between serum metabolites and urine microbes in patients with IgAN

Serum metabolites Bacteria Rho S value Relation
Alpha-dimorphecolic acid Lactobacillus -0.56 0.002 Negative
LysoPA(16:0/0:0) Lactobacillus -0.51 0.006 Negative
Isopalmitic acid Lactobacillus -0.55 0.002 Negative
PE(16:0/18:2(9Z,122)) Lactobacillus -0.6 8E-04 Negative
LysoPA(18:1(92)/0:0) Lactobacillus -0.54 0.003 Negative
apo-[3-methylcrotonoyl-CoA:carbon-dioxide ligase Lactobacillus -0.58 0.001

(ADP-forming)]

Trimethylamine N-oxide Lactobacillus -0.56 0.002 Negative
Diethanolamine Lactobacillus -0.58 0.001 Negative
Toluene Lactobacillus -0.54 0.003 Negative
3-Hydroxyisovalerylcarnitine Lactobacillus -0.7 3E-05 Negative
PE(22:4(72,10Z,132,162)/14:0) Lactobacillus -0.62 4E-04 Negative
N-Palmitoylsphingosine Lactobacillus -0.52 0.004 Negative
Perillic acid Lactobacillus 0.573 0.001 Positive
Oxypurinol Lactobacillus 0.588 1E-03 Positive
4,5-Dihydroorotic acid Lactobacillus 0.614 5E-04 Positive
1-Phenyl-1,3-docosanedione Lactobacillus 0.545 0.003 Positive
Uracil Lactobacillus 0.532 0.003 Positive
Norambreinolide Lactobacillus 0.549 0.002 Positive
3,4-Dimethyl-5-pentyl-2-furanheptanoic acid Lactobacillus 0.528 0.004 Positive
13-Heptadecyn-1-ol Lactobacillus 0.562 0.002 Positive
DG(18:4(62,92,122,15Z)/15:0/0:0) Lactobacillus 0.508 0.005 Positive
6-Deoxodolichosterone Lactobacillus 0.519 0.004 Positive
gamma-Tocopheryl quinone Lactobacillus 0.543 0.003 Positive
Guanidinooacetic acid Lactobacillus 0.601 7E-04 Positive
Caprylic acid Lactobacillus 0.576 0.001 Positive
9,10-epoxyoctadecanoic acid Lactobacillus 0.505 0.006 Positive
(10E,122)-(9S)-9-Hydroperoxyoctadeca-10,12- Lactobacillus 0.64 3E-04 Positive
dienoic acid

Hypogeic acid Lactobacillus 0.553 0.002 Positive
Deoxycholic acid Lactobacillus 0.509 0.005 Positive
2-Hydroxyethanesulfonate Lactobacillus 0.528 0.004 Positive
D-Mannose Lactobacillus 0.509 0.005 Positive

Rho, degree of relationship between 2 variables.
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Table S5 Correlation between core metabolites and microbiome and clinical indicators in patients with IgAN

Core metabolites Clinical indicators Rho P value Relation
24-Epibrassinolide MTP (mg/L) -0.51146 0.004572 Negative
Cellobiose Serum albumin (g/L) -0.57051 0.001231 Negative
Butyrylcarnitine Systolic pressure 0.571217 0.00121 Positive
Homocitrulline MTP (mg/L) 0.528436 0.003211 Positive
apo-[3-methylcrotonoyl-CoA:carbon- MTP (mg/L) 0.622875 0.000308 Positive
dioxide ligase (ADP-forming)]

Butyrylcarnitine MTP (mg/L) 0.59847 0.000605 Positive
Formiminoglutamic acid MTP (mg/L) 0.663198 8.82E-05 Positive
Diethanolamine MTP (mg/L) 0.702459 2.16E-05 Positive
Prolylhydroxyproline MTP (mg/L) 0.761351 1.62E-06 Positive
Lactobacillus MTP (mg/L) -0.56451 0.001422 Negative
Lactobacillus Urea nitrogen (mmol/L) -0.51681 0.004098 Negative
Lactobacillus Serum albumin (g/L) 0.609188 0.000453 Positive
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