Table 1  Data Sources 
	Variables
	ID
	Data sources
	Ancestry
	Participants
	URL

	Autoimmune thyroiditis
	E4_THYROIDITAUTOIM
	finngen
	European
	539cases,349717controls
	https://storage.googleapis.com/finngen-public-data-r10/summary_stats
/finngen_R10_E4_THYROIDITAUTOIM.gz

	Breast cancer
	ieu-a-1133
	Ieu open GWAS
	European
	27078case,42892control
	https://gwas.mrcieu.ac.uk/datasets/ieu-a-1133/

	Human gut microbiome
	PMID: 33462485
	MiBioGen con-sortium
	Mixed
	18,340
	https://mibiogen.gcc.rug.nl

	Metabolite
	PMID: 36635386
	Canadian Longitudinal Study on Aging
	Canadian
	8299
	https://www.ebi.ac.uk/gwas/publications/36635386



Table 2  Single Factor Test of Metabolites 
	exposure
	outcome
	method
	nsnp
	β/OR
	or_lci95
	or_uci95
	pval
	pval
	Q
	Q_pval

	Autoimmune thyroiditis
	
GCST90199754
7-methylxanthine
	MR Egger
	11
	0.038 
	-0.029 
	0.105 
	0.298 
	0.807 
	3.298 
	0.974 

	
	
	Weighted median
	
	0.026 
	-0.011 
	0.063 
	0.172 
	
	
	

	
	
	
Inverse variance weighted      
	
	
0.030 
	
0.001 
	
0.059 
	
0.039 
	
	
	

	
	
	
Simple mode
	
	
0.036 
	
-0.021 
	
0.093 
	
0.249 
	
	
	

	
	
	Weighted mode
	
	0.024 
	-0.029 
	0.077 
	0.396 
	
	
	

	
GCST90199754
7-methylxanthine
	Breast cancer
	MR Egger
	21
	1.176 
	0.959 
	1.442 
	0.137 
	0.584 
	18.449 
	0.558 

	
	
	Weighted median
	
	1.050 
	0.943 
	1.169 
	0.378 
	
	
	

	
	
	
Inverse variance weighted
	
	
1.114 
	
1.032 
	
1.203 
	
0.006 
	
	
	

	
	
	
Simple mode
	
	
1.007 
	
0.822 
	
1.233 
	
0.949 
	
	
	

	
	
	Weighted mode
	
	1.022 
	0.842 
	1.242 
	0.825 
	
	
	

	

GCST90199754
7-methylxanthine
	

Autoimmune thyroiditis
	MR Egger
	

20
	1.174 
	0.358 
	3.847 
	0.794 
	0.641 
	9.235 
	0.969 

	
	
	Weighted median
	
	0.986 
	0.573 
	1.696 
	0.959 
	
	
	

	
	
	Inverse variance weighted
	
	0.895 
	0.600 
	1.336 
	0.589 
	
	
	

	
	
	
Simple mode
	
	
1.046 
	
0.425 
	
2.577 
	
0.923 
	
	
	

	
	
	Weighted mode
	
	1.015 
	0.454 
	2.272 
	0.971 
	
	
	



Table 3  Single Factor Test of Gut Microbiome Taxa

	exposure
	outcome
	method
	nsnp
	β/OR
	or_lci95
	or_uci95
	pval
	pval
	Q
	Q_pval

	genus.Phascolarctobacterium.id.2168
	Autoimmune thyroiditis
	MR Egger
	9
	6.088 
	0.312 
	118.896 
	0.272 
	0.631 
	6.050 
	0.642

	
	
	Weighted median
	
	2.685 
	1.137 
	6.340 
	0.024 
	
	
	

	
	
	Inverse variance weighted
	
	2.895 
	1.533 
	5.467 
	0.001 
	
	
	

	
	
	Simple mode
	
	3.162 
	0.717 
	13.938 
	0.167 
	
	
	

	
	
	Weighted mode
	
	2.960 
	0.818 
	10.717 
	0.137 
	
	
	

	[bookmark: _GoBack]Autoimmune thyroiditis
	genus.Phascolarctobacterium.id.2168
	MR Egger
	7
	0.075 
	-0.052 
	0.203 
	0.301 
	0.333 
	7.056
	0.316

	
	
	Weighted median
	
	0.015 
	-0.028 
	0.058 
	0.492 
	
	
	

	
	
	Inverse variance weighted
	
	0.008 
	-0.026 
	0.042 
	0.650 
	
	
	

	
	
	Simple mode
	
	0.026 
	-0.042 
	0.093 
	0.482 
	
	
	

	
	
	Weighted mode
	
	0.021 
	-0.033 
	0.076 
	0.474 
	
	
	

	genus.Phascolarctobacterium.id.2168
	Breast cancer
	MR Egger
	9
	1.418 
	0.772 
	2.604 
	0.298 
	0.535 
	5.782 
	0.672 

	
	
	Weighted median
	
	1.136 
	0.949 
	1.360 
	0.165 
	
	
	

	
	
	Inverse variance weighted
	
	1.165 
	1.013 
	1.338 
	0.032 
	
	
	

	
	
	Simple mode
	
	1.192 
	0.921 
	1.541 
	0.219 
	
	
	

	
	
	Weighted mode
	
	1.127 
	0.878 
	1.446 
	0.376 
	
	
	



