Supplementary Table 1. Summary of human gut metagenomic datasets included in this study
	Project_ID
	Disease Category
	Disease abbreviation
	Healthy samples
	Unhealthy samples
	Total samples
	Study ID
	Country
	References

	PRJNA679346
	Alzheimer's Disease + Mild cognitive impairment
	AD + MCI
	21
	7 + 15
	43
	UedaA-2021
	Japan
	[1]

	PRJNA375935
	Ankylosing spondylitis
	AS
	114
	94
	208
	ChengpingW-2017
	China
	[2]

	PRJEB13870
	Hypertension
	
	41
	98
	139
	LiJ-2017
	China
	[3]

	PRJEB21612
	Hypertension
	
	56
	60
	116
	YanQ-2017
	China
	[4]

	PRJEB15371
	Crohn Disease
	CD
	53
	40
	93
	HeQ-2017

	China
	[5]

	PRJNA813736
	Crohn Disease + Ulcerative Colitis
	CD + UC
	48
	19 + 20
	87
	Stockdale-2022

	Ireland
	[6]

	PRJEB1220
	Crohn Disease + Ulcerative Colitis
	CD + UC
	59
	13 + 69
	141
	NielsenHB-2014
	Spain
	[7]

	PRJNA893901
	Crohn Disease + Ulcerative Colitis
	CD + UC
	42
	30 + 32
	104
	LoSassoG-2021
	Russia
	[8]

	PRJNA832909
	Pancreatic Ductal Adenocarcinoma
	PDAC
	235
	43
	278
	Nagata-2022
	Japan
	[9]

	PRJEB6337
	Liver Cirrhosis
	LC
	114
	123
	237
	QinN-2014
	China
	[10]

	PRJEB6997
	Rheumatoid Arthritis
	RA
	91
	90
	181
	ZhangX-2015
	China
	[11]

	PRJNA598446
	Rheumatoid Arthritis
	RA
	0
	48
	48
	GuptaVK-2020
	USA
	[12]

	PRJNA487636
	Inflammatory Bowel Disease + Rheumatoid Arthritis

	IBD + RA
	64
	64 + 25
	153
	PedrogoD-2018
	USA
	[13]

	PRJNA398089
	Inflammatory Bowel Disease
	IBD
	26
	76
	102
	LloydPriceJ-2019
	USA
	[14]

	PRJNA602729, PRJNA602731, PRJNA602732, PRJNA638403, PRJNA638404, PRJNA638405
	Graves' disease
	GDI+GDII
	0
	53+34
	87
	ZhuQ-2021
	China
	[15]

	PRJNA743718
	Parkinson's Disease
	PD
	74
	82
	156
	JoS-2022
	Korea
	[16]

	PRJNA433459
	Parkinson's Disease
	PD
	40
	37
	77
	QianY-2020
	China
	[17]

	PRJNA834801
	Parkinson's Disease
	PD
	234
	491
	725
	WallenZD-2022
	USA
	[18]

	PRJEB17784
	Parkinson's Disease
	PD
	28
	31
	59
	BedarfJR-2017
	Germany
	[19]

	ERP115476
	Multiple Sclerosis
	MS
	438
	435
	873
	Zhou-2022
	USA+ UK
	[20]

	PRJNA597839
	Obesity
	OB
	30
	32
	62
	NieX-2020
	China
	[21]

	PRJEB12123
	Obesity
	OB
	104
	112
	216
	LiuR-2017
	China
	[22]

	PRJEB58436
	Obesity +
Cardiometabolic Disease
	OB+
CMD_NO
	203
	206
	409
	delaCuestaZuluagaJ-2023
	Colombia
	[23,24]

	PRJEB4336
	Obesity
	OB
	123
	169
	292
	LeChatelier-2013
	Denmark
	[25]

	PRJNA705217
	Irritable Bowel Syndrome

	IBS
	21
	29
	50
	EdwinsonAL-2022
	USA
	[26]

	PRJNA615162
	Immunoglobulin G4-related disease + Systemic Sclerosis
	IgG4-RD + SSc
	165
	58 + 90
	313
	Plichta-2021

	USA
	[27]

	PRJNA299502
	Type 2 Diabetes
	T2D
	17
	19
	36
	SankaranarayananK-2015
	USA
	[28]

	PRJNA422434
	Type 2 Diabetes
	T2D
	70
	70
	140
	QinJ-2012
	China
	[29]

	PRJEB5224
	Type 1 and Type 2 Diabetes
	T1D + T2D
	0
	31 + 75
	106
	LiJ-2014
	Denmark
	[30]

	PRJEB1786
	Type 2 Diabetes + Impaired Glucose Tolerance
	T2D + IGT
	43
	53+49



	145
	KarlssonFH-2013
	Sweden+ 
Germany+
France+ 
Denmark
	[31]

	PRJNA379741
	Myalgic encephalomyelitis/Chronic Fatigue Syndrome
	ME/CFS
	19
	21
	40
	NagySzakalD-2017
	USA
	[32]

	PRJEB14215
	Nonalcoholic fatty liver disease
	NAFLD
	0
	41 + 32
	73
	HoylesL-2018

	Italy, Spain
	[33]

	PRJNA373901
	Nonalcoholic fatty liver disease
	NAFLD
	0
	85
	85
	LoombaR-2017

	USA
	[34]

	ERP008729
	Colorectal Cancer + adenoma
	CRC + adenoma
	63
	46 + 47
	156
	FengQ-2015
	Austria
	[35]

	NA
	Autism spectrum disorder
	ASD
	30
	30
	60
	DanZ-2020
	China
	[36]

	PRJNA447983
	Colorectal Cancer + adenoma
	CRC + adenoma
	52
	61+27
	140
	ThomasAM-2018b, 
ThomasAM-2018a

	Italy
	[37]

	PRJEB12449
	Colorectal Cancer
	CRC
	52
	52
	104
	VogtmannE-2016
	USA
	[38]

	PRJDB4176
	Colorectal Cancer
	CRC
	246
	185
	431
	YachidaS-2019
	Japan
	[39]

	PRJNA531273
	Colorectal Cancer
	CRC
	0
	30
	30
	GuptaA-2019
	India
	[40]

	PRJEB6070
	Colorectal Cancer
	CRC
	93
	90
	183
	ZellerG-2014
	France + Germany
	[41]

	PRJNA531203
	Healthy Non-western
	
	31
	0
	31
	KaurK-2020

	India
	[42]

	PRJNA217052
	Healthy Non-western
	
	172
	0
	172
	BritoIL-2016

	Fiji
	[43]

	PRJNA529400,
PRJNA504891,
PRJNA529124
	Healthy Non-western
	
	68+ 
50+ 
44
	0
	162
	TettA-2019
	Tanzania+ 
Ethiopia+ 
Ghana
	[44]

	PRJNA300541
	Healthy Non-western
	
	112+
75
	0+ 
0
	187
	PehrssonE-2016

	El Salvador+ 
Peru
	[45]

	PRJEB27005
	Healthy Non-western
	
	57
	0
	57
	Lokmer-2019
	Cameroon
	[46]

	PRJEB39223
	Healthy western
	
	981 + 94
	0
	1075
	AsnicarF-2021
	UK + USA
	[47]

	PRJEB45799
	Healthy Non-western
	
	327
	0
	327
	Farrant-2020


	Guinea-Bissau
	[48]

	SRP100410 SRP100895
SRP119744
SRP120020
	Diarrhoea
	
	0
	18
	18
	KieserS_2018
	Bangladesh
	[49]

	PRJNA397112
	Healthy
	
	110
	0
	110
	DhakanDB-2019
	India
	[50]

	PRJNA547591
	Helminth infection
	
	0
	89
	89
	RubelMA_2020
	Cameroon
	[51]

	PRJNA715908, PRJNA397112
	Healthy Non-western
	
	70
	0
	70
	VishnuP-2019
	India
	[52]

	PRJNA686821
	Autism spectrum disorder
	ASD
	64
	64
	128

	WanY-2022
	China
	[53]

	PRJNA438847
	Cystic fibrosis

	
	0
	19
	19

	Wang_2018
	Australia

	[54]

	PRJNA431482
	Behcet's disease
	
	45
	24
	69

	YeZ_2018
	China
	[55]

	PRJEB10878
	Colorectal cancer
	CRC
	0
	300
	300

	Youwen-Qin-2024
	China
	[56]

	PRJNA486009
	Diarrhoea

	
	0
	34
	34
	SotoGiron_2021
	Ecuador

	[57]

	PRJNA945504, PRJKA220304
	Crohn Disease + Ulcerative Colitis
	CD + UC
	50
	167 + 234
	451
	
Da-Yeon_2023

	Korea

	[58]

	PRJEB28543 
	Multiple Sclerosis
	MS
	24
	24
	48
	VenturaRE-2019
	USA

	[59]
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