Supplementary table 1. Features of the study population for validation analysis by group.
	 
Features
	Validation analysis

	
	Controls (n=100)
	AH
(n=94)
	Gout
(n=78)
	p

	Age (years)
	
	
	
	

	Mean (±SD)
	43 (±8.42)
	48 (±11.51)
	54 (±11.62)
	<0.01*

	BMI (kg/m2)
	
	
	
	

	Median (IQR)
	26.22 (3.35)
	28.93 (5.01)
	27.85 (5.84)
	<0.01**

	Urate (mg/dL)
	
	
	
	

	Median (IQR)
	5.64 (1.25)
	7.5 (1.10)
	6.76 (3.50)
	<0.01**

	Glucose (mg/dL)
	
	
	

	Median (IQR)
	92.7 (16.1)
	97.35 (17.70)
	99 (14.00)
	<0.01**

	Triglycerides (mg/dL)
	
	
	

	Median (IQR)
	116.24 (66.31)
	135.9 (64.06)
	174.4 (121.2)
	<0.01**

	Cholesterol (mg/dL)
	
	
	

	Median (IQR)
	166.24 (66.31)
	188.65 (43.24)
	168.93 (54.33)
	<0.01**

	Disease duration (years)
	
	
	

	Median (IQR)
	NA
	NA
	6.5 (13.75)
	NA

	Tophus (%)
	0
	0
	58 (74)
	NA

	Hypouricemic treatment (%)
	
	

	Alopurinol
	0
	0
	71 (91)
	NA

	Febuxostat
	0
	0
	7 (9)
	


SD: standard deviation; BMI: Body mass index; IQR: Interquartile range; p-value from *ANOVA or **Kruskal-Wallis Test.  Values in bold denotes statistical significance.
Supplementary table 2. Primers design and amplification conditions

	KO ID
	Orthologue description
	Bacteria used
sequences (n)*
	Amplicon size (bp)
	Primer (5´-3´)
	Tm (°C)
	Primer concentration
[10uM]
	Cycling

	K00161
	pyruvate dehydrogenase E1 component subunit alpha [EC:1.2.4.1]

	Lactocaseibacillus (17), 
Lactobacillus (26), 
Leuconostoc (6)
	103
	Fwrd GAT GGT GGT ACG TCA CAA G
	56
	1.5 ul
	95°C x 15s
56°C x 30s
72°Cx20s

	
	
	
	
	Rvrs GAA ATC GCA AAG CCG TTA TC
	
	
	

	K00162
	pyruvate dehydrogenase E1 component subunit beta [EC:1.2.4.1]

	Lactococcus (14), Enterococcus (22), Leuconostoc (6), Lactocaseibacillus (17)
	108
	Fwrd TGA TCC AAG CAA TTA CAG ATG CG
	60
	1.0 uL
	95°C x 15s
60°C x 30s

	
	
	
	
	Rvrs CAG TTG CAC GGA AAA CCC C
	
	
	

	K01621
	xylulose-5-phosphate/fructose-6-phosphate phosphoketolase [EC:4.1.2.9 4.1.2.22]

	Atopobium (1), Enterococcus (11), Lactococcus (8), Leuconostoc (6), Lactobacillus (23), Pedicoccus (6)
	105
	Fwrd CCA ACA AGA TCA CAA TGG TTA C
	60
	1.0 uL
	95°C x 15s
60°C x 30s

	
	
	
	
	Rvrs GCT GGC AAG TAT TCA CGA
	
	
	

	K14170
	chorismate mutase / prephenate dehydratase [EC:5.4.99.5 4.2.1.51]
	Corpococcus (2), Ruminococcus (4), Megasphera (2), Roseburia (4)
	106
	Fwrd GAT CCC TTT ACC ATA TGC TGT C
	55
	1.0 uL
	95°C x 15s
55°C x 15s
72°Cx20s

	
	
	
	
	Rvrs ACA AAG AAA CGA TAT TCC CAG T
	
	
	


*Bacteria sequences used for the construction of the consensus orthologue sequence for primer design

Supplementary table 3 Orthologues from the Kyoto Encyclopedia of Genes and Genomes with differential expression in the microbiome of the study groups with an elevated magnitude and high statistical significance.
	KO ID
	Name
	AH vs Control
	Gout vs Control
	AH vs Gout

	
	
	log2(FoldChange)
	SE
	p-adj
	log2(FoldChange)
	SE
	p-adj
	log2(FoldChange)
	SE
	p-adj

	K00105
	 alpha-glycerophosphate oxidase [EC:1.1.3.21]
	23.74
	3.19
	7.46x10-12
	24.05
	3.66
	2.49x10-9
	
	
	

	K00135
	succinate-semialdehyde dehydrogenase / glutarate-semialdehyde dehydrogenase [EC:1.2.1.16 1.2.1.79 1.2.1.20]
	22.47
	3.35
	1.06x10-9
	23.79
	3.85
	2.45x10-8
	
	
	

	K00161
	pyruvate dehydrogenase E1 component subunit alpha [EC:1.2.4.1]
	
	
	
	25.04
	3.85
	3.56x10-9
	-27.84
	3.85
	3.50x10-10

	K00162
	pyruvate dehydrogenase E1 component subunit beta [EC:1.2.4.1]
	23.80
	3.35
	7.32x10-11
	26.59
	3.85
	3.10x10-10
	
	
	

	K00282
	glycine cleavage system P protein (glycine dehydrogenase) subunit 1 [EC:1.4.4.2]
	-18.41
	3.39
	2.00x10-6
	
	
	
	-22.30
	3.86
	1.71x10-6

	K00340
	NADH-quinone oxidoreductase subunit K [EC:7.1.1.2]
	-16.82
	3.41
	2.75x10-05
	
	
	
	-25.40
	3.85
	2.28x10-8

	K00364
	GMP reductase [EC:1.7.1.7]
	21.85
	3.36
	3.54x10-9
	22.64
	3.85
	1.25x10-7
	
	
	

	K00574
	cyclopropane-fatty-acyl-phospholipid synthase [EC:2.1.1.79]
	19.06
	3.37
	5.66x10-7
	24.59
	3.85
	7.08x10-9
	
	
	

	K00851
	gluconokinase [EC:2.7.1.12]
	18.74
	3.19
	1.68x10-7
	22.45
	3.64
	2.45x10-8
	
	
	

	K00887
	undecaprenol kinase [EC:2.7.1.66]
	20.87
	2.82
	1.03x10-11
	22.69
	3.23
	1.45x10-10
	
	
	

	K01101
	4-nitrophenyl phosphatase [EC:3.1.3.41]
	18.47
	2.35
	4.15x10-13
	23.78
	2.65
	7.99x10-17
	
	
	

	K01256
	aminopeptidase N [EC:3.4.11.2]
	22.11
	2.59
	2.02x10-15
	22.18
	2.96
	7.76x10-12
	
	
	

	K01261
	glutamyl aminopeptidase [EC:3.4.11.7]
	20.85
	3.36
	2.35x10-8
	23.73
	3.85
	2.58x10-8
	
	
	

	K01271
	Xaa-Pro dipeptidase [EC:3.4.13.9]
	21.48
	2.84
	4.05x10-12
	22.75
	3.26
	1.83x10-10
	
	
	

	K01419
	ATP-dependent HslUV protease, peptidase subunit HslV [EC:3.4.25.2]
	22.87
	1.87
	5.74x10-31
	24.62
	2.13
	1.03x10-27
	
	
	

	K01426
	amidase [EC:3.5.1.4]
	21.64
	2.29
	1.24x10-18
	23.12
	2.62
	2.30x10-16
	
	
	

	K01575
	acetolactate decarboxylase [EC:4.1.1.5]
	21.29
	3.36
	1.04x10-8
	23.04
	3.85
	7.00x10-8
	
	
	

	K01621
	xylulose-5-phosphate/fructose-6-phosphate phosphoketolase [EC:4.1.2.9 4.1.2.22]
	24.00
	2.88
	9.81x10-15
	25.60
	3.30
	1.10x10-12
	
	
	

	K01779
	aspartate racemase [EC:5.1.1.13]
	23.35
	3.18
	1.31x10-11
	24.48
	3.65
	9.71x10-10
	
	
	

	K01823
	isopentenyl-diphosphate Delta-isomerase [EC:5.3.3.2]
	21.24
	2.94
	2.96x10-11
	21.91
	3.37
	3.36x10-9
	
	
	

	K02221
	YggT family protein
	
	
	
	26.33
	3.85
	4.67x10-10
	-29.55
	3.85
	1.80x10-11

	K02348
	ElaA protein
	17.79
	3.38
	4.92x10-6
	23.73
	3.85
	2.58x10-8
	
	
	

	K02492
	glutamyl-tRNA reductase [EC:1.2.1.70]
	-19.73
	3.38
	2.06x10-7
	
	
	
	-22.71
	3.86
	1.00x10-6

	K02549
	o-succinylbenzoate synthase [
	22.14
	3.11
	6.35x10-11
	21.81
	3.57
	3.25x10-8
	
	
	

	K02759
	cellobiose PTS system EIIA component [EC:2.7.1.196 2.7.1.205]
	23.42
	3.30
	7.32x10-11
	27.01
	3.79
	8.74x10-11
	
	
	

	K02761
	cellobiose PTS system EIIC component
	
	
	
	12.97
	2.51
	6.51x10-6
	
	
	

	K02917
	large subunit ribosomal protein L35Ae
	16.54
	3.40
	3.72x10-05
	22.72
	3.85
	1.13x10-7
	
	
	

	K03283
	heat shock 70kDa protein 1/6/8
	17.74
	2.99
	1.27x10-7
	21.90
	3.40
	5.08x10-9
	
	
	

	K03346
	replication initiation and membrane attachment protein
	21.98
	2.33
	1.24x10-18
	22.67
	2.67
	3.30x10-15
	
	
	

	K03486
	GntR family transcriptional regulator, trehalose operon transcriptional repressor
	21.12
	2.82
	5.73x10-12
	22.80
	3.23
	1.19x10-10
	
	
	

	K03707
	thiaminase (transcriptional activator TenA) [EC:3.5.99.2]
	-25.07
	3.35
	6.22x10-12
	
	
	
	-21.02
	3.86
	8.38x10-6

	K03708
	transcriptional regulator of stress and heat shock response
	18.10
	3.18
	5.02x10-7
	23.97
	3.63
	1.96x10-9
	
	
	

	K03758
	arginine:ornithine antiporter / lysine permeas
	22.24
	3.12
	6.19x10-11
	25.43
	3.58
	9.63x10-11
	
	
	

	K03930
	putative tributyrin esterase [EC:3.1.1.-]
	19.77
	2.47
	1.48x10-13
	20.71
	2.82
	2.05x10-11
	
	
	

	K04750
	PhnB protein
	24.99
	3.35
	7.09x10-12
	27.22
	3.85
	1.19x10-10
	
	
	

	K05337
	ferredoxin
	21.27
	3.04
	1.38x10-10
	19.61
	3.49
	5.73x10-7
	
	
	

	K05847
	osmoprotectant transport system ATP-binding protein [EC:7.6.2.9]
	22.08
	3.35
	2.28x10-9
	23.32
	3.85
	4.62x10-8
	
	
	

	K05910
	NADH peroxidase [EC:1.11.1.1]
	23.15
	3.13
	1.05x10-11
	24.25
	3.60
	8.22x10-10
	
	
	

	K06191
	glutaredoxin-like protein NrdH
	26.43
	2.81
	1.24x10-18
	28.93
	3.22
	7.34x10-17
	
	
	

	K06286
	septation ring formation regulator
	22.69
	3.00
	4.09x10-12
	23.40
	3.45
	6.13x10-10
	
	
	

	K06630
	14-3-3 protein epsilon
	-17.87
	3.40
	4.98x10-6
	
	
	
	-23.58
	3.86
	2.83x10-7

	K06875
	programmed cell death protein 5
	-21.51
	3.12
	2.71x10-10
	
	
	
	-22.49
	3.57
	1.31x10-7

	K06948
	30S ribosome assembly GTPase
	22.86
	3.05
	5.49x10-12
	24.05
	3.50
	3.55x10-10
	
	
	

	K07032
	uncharacterized protein
	22.99
	3.35
	3.68x10-10
	25.17
	3.85
	3.00x10-9
	
	
	

	K07146
	UPF0176 protein
	23.47
	2.71
	7.58x10-16
	21.88
	3.11
	1.35x10-10
	
	
	

	K07177
	Lon-like protease
	17.55
	3.09
	5.22x10-7
	22.64
	3.52
	5.08x10-9
	
	
	

	K07304
	peptide-methionine (S)-S-oxide reductase [EC:1.8.4.11]
	23.62
	3.35
	1.04x10-10
	23.89
	3.85
	2.16x10-8
	
	
	

	K07570
	general stress protein 13
	21.35
	2.43
	3.10x10-16
	22.05
	2.78
	3.01x10-13
	
	
	

	K07586
	ygaC, uncharacterized protein
	24.97
	2.86
	4.60x10-16
	25.33
	3.28
	1.40x10-12
	
	
	

	K08972
	putative membrane protein
	22.72
	3.02
	5.16x10-12
	23.65
	3.47
	5.01x10-10
	
	
	

	K09698
	nondiscriminating glutamyl-tRNA synthetase [EC:6.1.1.24]
	22.96
	1.92
	6.19x10-30
	24.36
	2.18
	5.68x10-26
	
	
	

	K09773
	[pyruvate, water dikinase]-phosphate phosphotransferase / [pyruvate, water dikinase] kinase [EC:2.7.4.28 2.7.11.33]
	21.10
	2.65
	2.21x10-13
	22.08
	3.04
	3.13x10-11
	
	
	

	K09963
	uncharacterized protein
	21.57
	3.36
	6.09x10-9
	23.58
	3.85
	3.19x10-8
	
	
	

	K10563
	formamidopyrimidine-DNA glycosylase [EC:3.2.2.23 4.2.99.18]
	21.91
	2.12
	4.20x10-22
	23.02
	2.42
	6.59x10-19
	
	
	

	K14170
	chorismate mutase / prephenate dehydratase [EC:5.4.99.5 4.2.1.51]
	
	
	
	-22.42
	2.56
	3.31x10-16
	21.23
	2.56
	2.44x10-13

	K14188
	D-alanine--poly(phosphoribitol) ligase subunit 2 [EC:6.1.1.13]
	22.35
	2.28
	5.67x10-20
	25.30
	2.61
	1.79x10-19
	
	
	

	K15051
	DNA-entry nuclease
	19.65
	3.36
	2.07x10-7
	23.98
	3.85
	1.90x10-8
	
	
	

	K15629
	fatty-acid peroxygenase [EC:1.11.2.4]
	19.47
	3.37
	2.85x10-7
	24.03
	3.85
	1.78x10-8
	
	
	

	K16169
	xanthine permease
	21.00
	2.39
	2.96x10-16
	22.53
	2.72
	2.06e-14
	
	
	

	K16211
	maltose/moltooligosaccharide transporter
	-18.54
	3.39
	1.63x10-6
	
	
	
	-22.15
	3.86
	1.95x10-6

	K16509
	regulatory protein spx
	12.00
	1.57
	2.56x10-12
	13.01
	1.78
	2.45x10-11
	
	
	

	K17074
	putative lysine transport system permease protein
	21.13
	2.49
	2.89x10-15
	21.28
	2.85
	7.76x10-12
	
	
	

	K17076
	putative lysine transport system ATP-binding protein
	22.02
	2.98
	1.07x10-11
	23.76
	3.42
	2.41x10-10
	
	
	

	K18888
	ATP-binding cassette, subfamily B, multidrug efflux pump
	21.41
	2.43
	2.96x10-16
	21.85
	2.78
	5.42x10-13
	
	
	

	K18892
	ATP-binding cassette, subfamily B, multidrug efflux pump
	19.42
	3.27
	1.20x10-7
	22.16
	3.74
	9.48x10-8
	
	
	

	K21567
	ferredoxin/flavodoxin---NADP+ reductase [EC:1.18.1.2 1.19.1.1]
	21.43
	2.12
	3.00x10-21
	23.10
	2.42
	5.06x10-19
	
	
	

	K22043
	ArsR family transcriptional regulator, zinc-responsive transcriptional repressor
	21.12
	3.36
	1.42x10-8
	23.67
	3.85
	2.77x10-8
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Supplementary figure 1. ROC curves for the logarithm of the relative expression units (REU) of significantly associated orthologues and gout diagnosis. AUC: Area under the curve.
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